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MOACHHUTENBbHASA JANHCKA

[TporpasiMa Mo (H3HKE Oa0BOr0 YPOBHA HA YPOBHE CPSOHENG CQUUISHO
00PAOBAHHA Pa3padoTaHA HA OCHOBE MOMOACHIN 11 TPeGORAHHIT K Pe3VALTATAM
OCBUCHHA OCHOBHOH OOPAILOBATENBLHOH NPUrpaMMB, NPEACTdBNCHHbIX B L OC
COO, a Takae ¢ yustom Peaepanenoil padoued NPOMAMMEL BOCIHTAHHS 1l
KOHUEHUHH NPENRAABAHIN YICOHOTD npeumMe 3 «DOu3nkay B YOPA3OBIICIbHbIX
OPranu3aunAN Poccuiickoi Denepaunu, PEAIM2VHOUIH N OCHOBHUIE
OOPAUBATENEHBIE NPOTPAMMBI.

CoaepkanHe nparpaMMel N0 GH3IHKE HANPABNSHO HA  DOPMHPOBAHHE
ECISCIECHHO-HAYYHOH  KAPIrHHbL MHpa o0yyarwxea  L0-11 kiaccos  npH
OOYHEHHH MX (HIHKE HA DA0BOM YPOBHE HA OCHORBE CHCTEMHO-NEATENRHACTHOIO
nogkuda IIpmpamsa 10 PH3KHKS coorse rereyer Tpeoobanian PIOC COQ g
ANABIIPYEMbIM  NHYHOCTHEIM, MPEAMETHBIM H  METANDEAMETHLIM  PEVNLTATAN
O0VYEHMH, A TAKIKE VUM I6IBAST HEOUXOUNMOCTE Pedlvsauls MERKIPEUMET HbIX
CRAEH (JUIMKN ¢ ECTECTREHHO-HAYUHKIMKH  VUEGHKIMH npenveTamn. B Hedd
OJIpCJlC,'I)IPOl'CH CUCHUBHLBIC LCIH HI}}"‘ICHMH (p“:}lﬂ(“ HA }'l)OBHC Cpt.‘,'.lHCIO C'ff‘.l'llJ,CIO
OGPAIOLAHNA, NNAHHPYEMHE PEIVNETATH) DCROEHHA KVPCA (PHINKM. DUYHOCTHEIE,
METANPEAMETHBLE, LPSUMETHBS (HA DA0BOM YPUBHC ],

TTporpaniMa no QITske RKNKOYAET

¢ IDIZHNPYEMEIE PE2YNLTATE OCEOSHHA kY PCa QH3IHKH Ha Da20BOM YPOBHE, B

TOM YHCNE NPSOMETHHE PE2YNLTATEI N0 ro1aM 0OVYSHNA!

* coacpwaHne ¥4chHoroe npeaMceta «PHIHRE? NO roaaM o0y YcHNHA

PHIHKA KaK Hayka O HAHOONee OOWMX 3aKOHAx NPHPOIM, BLICTYNAA B
KAYECTES Y4eOHOMO APLANELTA 8 WKONE, BHOCHT CYLISCTBEHHBIN BRNAd 8 CHCTEMY
3HAURA 00 OkpRaewey AP, LIKONBHBEIR KV GU3NKH — CHETEMOOOPAZYIOWLIME
ANA CCTCCTBCHHO-H&}"-IHN\' }"-[CﬁHbIX ﬂpC,ElMCTl)B. llOCI\'OﬂbI(}' {])I»Iiill'-lCCh'Hc JARQHBI
NexaT B OCHOBE MNPOUSCCOB W ABNEHHIH, HW3Y4AaEMBIX XHMHEH, OMONOrHed.
¢usndceroii  rcorpaducit n1 acrporoMncii.  Hononn3oBaHHC H AKTHBHOC
NPUMEHEHHE  QH3HYECKIIX  SHAHHA  ONPEIENAeT  XApakiep I Pa3sBHTHE
PA3HOOOPARHMX  TCNHOIOrNH B Cepe ZHCPreTHKH, TPAHCMOPTa, OCBOCHHA
KOCMOCA, TIONYY4EHHA HOBBIX MATEPHANOE € 3AJaHHBIMH CBOHCTBAMH H APVIHX.
M3vucMe  (M3MKH  BIHOCHT OCHOBHOH BKAA] B JOPMHPABAING  COTOLTBCIIIO-
HAYMHOH KAPTHHBI MHPA O0YUAKHUWAXCA, B (JOPMHPOBIHUE YMEHHIT NPHMEHATH
HAYHHBIA MCTOA NO3HAHWA NPN BHINGAHCHHHN HMH YHCOHBIX HCCNCA0BAHKL

B OCHOBY KypCa ¢H3HKW 008 YPOBHA CPEIHEro O0Were 0HPA3OPaHHA
noaoHIgCH pSl:l l»‘l,'.lCl-:l. KOT{)prC MOAITO paCCM‘.lTpHBaTb KAK I'IpHIlLlIIﬂIJ Cro
NOCTPOEHHA.



ffocr wesocmuisocmuy. B COOTRETCTBHH C© HEH KYPC ABIASTCA JOTHYECKN
3ABCPISHIEBIM, O COICPKHT MATCRIAT 113 BCCX Pa3aCcIoB 31K, BKAIOYACT KaK
BONPOCH KJIACCHYSCROI. Tak H CORXEMSHHOI ¢II3IIKI{

ffoes cenepanayuy. B COOTBLICTBHM ¢ HOH MatepHan Kypca QH3HKNA
OOBCAHHEH BOKPYT OU2UMECKHX TeopHil. Beaywnum B Xypee ABLseTCH
ll]OlelpOB(lllMC anACTOBJQlI}Iﬁ Q Cprh'rypHux }'pl)BllﬂX Ma'l'CpHM, BCWCCTEC N
nong.

Hoew ayvasminapusane, CE peansauas npeanoiarast  HCNOALIOBaHHES
NYMAHHTAPHOTO NOTEHUHANA (PHIHYECKOH HAVKH. OCMHCNEHHE CBA3IH [XA3BHTHA
ll]lfl',}l»lh'.“ ¢ PCII}BIIT}IQM Of)ll.l{}l:"'l'Bil, a THCHL < MHP{)BO’S‘,}pCII'ICCh‘IIMII,
HPABCTBCHHBIMI H 3KONOTHYECKHMH NPOONeMaMi.

ffocs  wpaadnoi vanpegwnnocent  Kype  GH3NKN  npeandgaraet
IHAKOMCTBG ¢ WHPOKHM KPYTOM TSXHHUYSCKHX H TEXHOIOTHYSCKHX NMPHAOKEHHA
H3YSHELIX TEOPHi 11 20K0110B.

fldeq  NQIoCHZaiuy PEUIR3VETCA  NOCPEACTBOM  BBGACHHA  IEMEHTOB
C{),'l,ep‘sls’alll-'lﬂ, NOCBAWSINILIN DEOTOrHUSLKIM np(?&'leM(lM COBPBM'BIIIIOCI'IL
KOTOPLIE CBA3AHEI ¢ PAZEMTHEM TEXHHKH M TOXHOMOTHH, 2 TAKKE OUCYXICHHA
ApodIey Pausoudn LUOre NPHPOAONOALIORAIINA 1 DKONOrH IECKDT BE30NACIIOCTH.

CTEPACHEBLIMH INEMEHTAMH KYPLa (PU3IHKW HA ypoBRE Cpeadery obwero
O0pPAIOBAHHA ABNAHITCA QH3K'IECKIE TEOpHH ({GOPMHPORAHIIE MPEACTABNEHHI O
CIPVKIYPE NOCTPOEHHA (PH2HYECKOH TEOPHH, PONH PYHIAMEHTATBHEIX 32KOHOB H
NPHHUHIIOB B  COBPSMEHHBIN MNPSACTABAGHHAX O MNPHPOAe,  rpPaHHLAX
NPHMEHHMUCTH  TSOPHE, 24 ONHCAHHA <SCTECTBEHHO-HAYYHBIX ARNEHHA M
NpOLIECCOR).

CNCTEMHO-ASATENBHOCTHRIH NOAXOA B KYPCE (PHINKKM PeanmiyeTea npessae
BUErG 22 CYET OPraHHALHU FKCNEPUMEHTANEHON A¢aTeNbHIKTH OOV HAKILUNCS,
Jna  GazoBore  YPOBHA  KYPCa (PUIHKH - IT0  HCNOIL3OBIHNE  CHCTEMBI
(POHTANLHLIN  KPATKOBPSMEHHHN JIKCASPUMEHTOS W nadopaTopHux  pador,
KOTOPBIC B MPOTPAMME MG q.)IBHI(C OOBSIHHEHH B O0LWIHA CNHCOK YUYCHHUYCCKHX
nNpakTHYeCKHYX paboT. BrioencHHe B YKa3aHHOM NepeyHe NafoparopHLIN padoT,
NPOBOAMMEIX  ANE  KOHTPONZ MW OUEHKH, OCYIUECTRNALICA VYACTHHKAMH
OOPATORATEIBHONO MNPOLSCCa HCXONA H3 OCOOCHHOCTEH NNAHHPOBAHHA Il
ocHaweHdy  KaOnneta  Quskd Tlpn oM GOCCHCHYHBACICUH  OBJIAUCHHE
00\ VAOLMMHCA VMEHHAMH MPOBOIHTE KOCBEHHHIE WIMCPEHHA, HCCAEOOBAHHA
ZABHCHMUOCTEH  (PHIHYECKHX  BeNHYHH H MOCTAHOBEY ONBITUB NQ  NPOBEpPKE
ﬂpe}UlO')KEHHHX rHnoTe:.

B(}JIbLIJOC BHHMAHNME )‘_ﬂt},IMCICM pCllJCHHl(} pat‘lé’l'ﬂbl.’( H K3YCUIBCHHDLIX
anau. [Ipi 37oM AN pacudTHEIX 3aNay APHOPUTETOM ARNAKITCA ANAYH € ARHO
SAUAHHON QUSHYCCKOA MUOACHBIY, HOSBOISHLHE HPHMEHATD H3YYCHHBIC SAKOHD 1l



3AKOHOMEPHOCTH KAaK H3 OJHOrO Paziena Kypea, TaK H HHIEMPHPYL 3HAHHA H3
paznnx pasacnon Ind RaNCCTBCNIIBIX 33004 MPHOPHTSTOM SABIAIOTCA 32Jas 11a
OOBACHEHHE NMPOTERAHNA d’I‘I'&II‘IeCKH\i ABNSHHI H DPGUECCOB B OKPYRAKWIECH
JKHIHH, TPCOYIOWHS BbIOOpa H3HYCCKeH Moocnu MIA CHTYAUHH IIPaKTHKO-
OPHEHTHPOBAHHOTO XAPaKIEpa.

B cooteeterenn ¢ Tpedosannamn OTFOC {00k margpuanung-
TEXHHUSCKOMY  ODECNSUSHIK)  Y4eDHOre npougcca OajoBelil  YPOBSHL KYpCd
h1r311cH Ha ypOBHE CpeAHCrD QDLUETO OOPA3CBAHHA JOMKCH HIY YATHCA B VCIOBHAX
NPEAMETHOMO KADHHETA (PH3HKH HAH B YCNOBHAX HHTErPHPOBAHHOMY KADHHETA
ﬂWﬂMCTOB CC“}CTBCIIIIO-II#I}“IHOI’G LHEI). B Ka()HIICTC [plliiHI{H AONZRNY 6HTL
HSODXOOHMOE nadopaTopHoe 0D0PYIOBaHHE 1A BHINOGNHEHHA YKA3AHHEIX B
NPOIPAMME IO (PHIHKE YTICHINIECKHX TIPAKTHIIECKNX PafoT 1 ASMOICTPALIIONEOS
ODOPYAORAHHE.

HeMmoletpaunomioe  odopyaopaine  QOpMHPYETCA B COUTBETCTBHH
NPHHUHNOM  MHHHMANBHOH  AOCTATOUHOCTH  H  ODECNEYHBAET  NOCTAHOBRY
ﬂepe'll‘lc.ﬂellllblx B I'Ip()l'p{lMMe no (I)l-‘l'}l‘ll{{".‘ KMQUIBLIxX A@MOIICTpaI.lIiﬁ ana
HCCNEAOBAHHMA  H3YUASMbIX  ABNSHWA W NMPOUSCCOER,  INMMHDHYSCKHAN M
Py aMenTANLOLIX 3AKOIIOR, X TEXIINICCKHY MPHMEEIING,

JadupaTOpHOE  ODOUPYACBAHHE 407 VHCHHMYECKHN NPAKTHYECKHX  padoT
$OPMHPYSTCA B ENOS TEMATH'ICCKHX KOMIUISKTOB W OOSCMETINBACTCA B PAC'IETE
OOHOCO KOMILIEKTa Ha 0OByX o00yvawwHXcd [eMarHYecKHEe KOMINEKTH
NA00paTOPHOTC 0DOPYIORAHNA JOMDKHBI ObITE MOCTPOSHB HA KOMMNAEKTHOM
HCMOMB3OBAHIIH GHAMOIMOBRIX H WHGPOBLIX NPHOOPOB, A TAKKE ROMNBHOTEPHBIX
H3MEPHTEMEHEIX CIICTEM B BILA¢ UIPpPoBLIN NadopaTopuii.

OCHOUBHEIMH UENAIMH H3YHEHHA PH3IUKH B O0WEY OTPIUZOBAHNI SBARIOTEH.

. (I]OPMHPOBQHHQ llHl'epeQa 4 CTIJ-EMJIQHH!I Oﬁ}'llal{)u.lllk'{)ﬂ K Ha}"IHOM)f
M3YUCHHIO NPHPQRIOE). PA3BHTHE HXx HHTEMICKTYANLHEIX H TBOPUCCKHX
CNOCODHOCTEN,

* DA3BHTIE NPEICTABICHHA O HAYYHOM METOAE NO3HAHHA H POPMHPOBaHHE
HCCNE AOBATSNECKOrD OTHOIIEHIIN K OKPYSKAIOLLHM SARTICHUAM,

o (GOPMHpPOBZHHE HAYYHOrO MHPOBO23PEHNA KaK Pe3vNbTara N3VYEHHT
OCHOR CTPOEHHA MATEPHH H (VHEIAMEHTAIEHLIX 3AKOHOB (PH3HKH;

o  QOPMHPUBAHIE  YMCHHH  ODBACHALD  ABICHHE ¢ HOHWIBSOBAHHCM
U3IIYESCKUN THAHWH W HAYUHLIX JOKA3ATENLCTe,

» (JOPMHPLBIHWE NDEACTABNEHHH O poIM (PH3HKH ONA PAlBHTHA IPYIHX
SUTECTREHHKLIX Hﬂyl(', TeXHHKW W TeXHO.'IOI'IIﬁ

;‘J,OCI'H?KCHHC FIrux l.lCJlCﬁ OGOCIIC‘IHBaUICH pClUCHMC'H CJIC,I}'I'CIIU.HX Jaudu B
npallecce HIVUEHHA KYPCa PHINKH HA VPORHE CPETHERD GONIETD 0DPATORAHKA.



» IIPHOOPETEHHE  CHCTEMBEI  3HAHHH 00  0DWHX  (PH3HYECKHN
FAKOIOMCPIOCTAX.  JaKOAax.  TCOPHAN,  BKIOUAS  MCNAIHKY,
MOJTIEKVIAPHYIC  DHIHKY. 2ISKTPOAHHAMIKY. KBAHTOBYEY DIH3HKY N
FICMCHTB] ACTPOHPHIHKH,

» GOPMHPOBAHHE VMEHHI NPHMEHATL TCOPETHYSCKHE 3HAHHA  ANd
061.516"13"}11! {DHRH*ICCKPIX SIBACHHH B anpO}J,C LA T B npmm‘ruﬂ
NPAKTHUECKHX PEWEHHI B NOECEIHSBHOMN MK IHH,

+ OCBOCHHC <NOCODOB PCLWICHNA PAMHUHEIX 32024 C ABHO 3aAAHHON
QHIHYECKON  MOACABIO.  2844Y, NOAPAIYMEBANILHX  CAMOCTOATENBHOE
CO3OANNC QHIHUCCKDH MOACTH, ANCKBATION YCNOBHAN 3A03%H;

» TIDHHM@HHE OHIHYECKHX OCHOB H NPHHUHNOB ACHCTBHA TEXHHYECKHX
YCTPOHCTE H TEXNOMOTHIECKHX NPOUSCCOR, IX BIHARHA 1A OKPYAIOWLYIO
Cpedy.

s OBNAISHHS METOOAMH CAMOCTOATENGIOY MNAIHNPORAHHA H NPOBEICIHI
PUIMYECKUX IKCNEPUMEHTUOB, AHWIN3A M HHTEPNDPETAUHH WHpPOPWaLHH,
on [)eﬂ.eﬂel IHA A{)CTOBQPIIOCTH ﬂ(}ﬂ:-"lelll 10 pe‘;}-'m:rara;

o COINAHHE YCAOBHEA QNA PA3BHTHA YMEHHHA NPOEKTHO-HCCALAOBATENBCKOH,
TBOP!ILCKON AEATENLIOCTH.

Ha w3yueHue (PH3HKK [0a30BbIH YPOBEHL) HA YPOBHE CPeanero odwero
00pPaIoBAHHA OTROOMTCA 136 nacoe: B 10 knacce — 68 nlacoe (2 'taca B HEALIO), B
L1 knacce — 68 4acoB (2 4aca B BEISNKD).

[Tpeanaraemelii B oporpaMMe no ¢H3MKE nepeyeHb MAGOPATOPHBEIX H
NPAKTHYSCKHY PadOT ABNASTCH PEKOMEHACBAHHBIM. VYYHTEIh AENAET BBICOP
NPOREACHHA NAdOPATOPHEIX padoT W OMBITOE ¢ YTISTOM  HHAHBHAYANBHEIX
OCOBEHHUCTEH O0YHAHIIMNCA.



CONEPKAHHE OBYHYEHHA
10 KJACC

Pamca 1. PUIHKA K MCTOOAbLI HAYYHOI0 NOIHAHHA

PHIHEY — HAYKd O ﬂpPIpO.ﬂB Ha}"{Hble METOOLI NO3HAHHA OKIJ}'}KaK}LU.CI'O
MHPA.  POAL DKCACPIMCHTA W TCOPHH B APOUCCCS  NOBHANHA - NPHPOAL.
IKCNEPHMEHT B (PH3NKE.

MoacaHpopanhe GH3HYCCKHN ARASINE € mpoucceod Havyiue rminoresw,
PHIHYECKHS 3aKOHM H TEOPHH | PAHHIB NPHMEHHMOCTH PH3HYESCKHX 33K0HOB.
Hp]lllllllﬂ COOTBETCTRHAL

Pone u mMecto ¢pH3MKN B (POPMHPORAHHH COBPEMEHHOH HAY4YHOH KAPTHHH
MHPRA, B NPARTHYCCROH ACITCALIOCTH NHACH.

AAeAOHCI Gt

Ananorogpie »  ugPosLIe  HIMSPHTEIbILE MPHOOPL, KOMALIOTEPIbIS
JATYNKH.

Paaea 2, Mexannwa

Tema 1. Kunessanniko

MeEXaHNYECROE UBHACHAS  OTrHOCHICIBHCTD MEXAHIIYECKOIY  ABHACHHA,
Cucrema nTcueta. TpaekTopHa.

MepeMewenHe, CROPOCTE (CPeOHAR CKOPOCTE, MPHOBEHHAA CROPOCTL) N
YCKOPEHHE MATEPHANBHOH TOUKH, HYX NPOLKUWH HA OUH CHLTEMBL KOOPOHHAT.
CHORSHHE NEPEMSLUCH Ml H CJIOKEHHE CKOPOCTER.

PaBHOMEPHOE H DPABHOYCKOPCHHOS MPAMONHHEHROE ABMAenNe. [ paduikn
3ABHCHMOCTH  KOOPAHHAT. CKOPOCTIL. VCKOPCHHA, MNYTH H  MCPCMCIUCHHA
MATSPHUIBHOH TOYKH OT BPSMEHH,

Cp0dCOHOL NAACHHC. YCKOPCHNC CBOOOAHOrO MAACHUA.

KpueonuueiiHoe ppickenue.  JBICKEHHE  MaTepHANbHOM TOYKH 11O
OKPYKHOCTH ¢ NOCTOAHHOI NO MOAVJINKY CROPOCTHIC. Y TI0BAA CROPOCTD, MHHCHHAT
CkopcTh. [TepHOA 11 uacTOTa OOPAWESHHA. LISHTPOCTPEMUTENLHOS YCROPCHHE

TCXHUMECKHS  YCTPOFICTB2 W NPAKTHYCCKOS NPHMCHCHHC:  CNHAOMCTP,
ABHIEHHE CHAPATIOB, UENHLIE 0 PEMEHHBIE NEPEIaUN.

Henvioncmpen

Mogent cHCTEMEI OTCYETA. HMNKCTPAUHA KHHEMATHYECKHN XIAPAKTEPHCTHK
JABH/KCIINA.

1 IpeobpazoraHie ABHAKRCHE ¢ HCNONB3OBAHHEM NPOCTHX MENAHHIMOB

[Tagenne Ten B BO3AYXS I B pA2peikellHOM NPOCTpalicTBe.

Hadnwnesne neRXKeHHs Tena, OpPOUIGHHOrO IIOA YFI0M K [OPH20HTY NI
l'OpH:J()IITaJlblIO



HzamepeHHe yckopeHua CBOOOAHOTO NAIEHHA.

Hanpapacine CKOpocTH NPIl ABKKCIEE NG OKPYATIOCTH.

Nyvpugecs it ancneproenn, wlopamomise paiomin

H3y4CHHC HCPABHOMCPHOIO ABHIKCHHA ¢ LCIBHY ONPCICICHHA MIBOBCHHO
CKOPOCTH.

MCCJCA{TB{IIIIIC COHOTHOWCIIHA MC}I{A}’ MY TIME, npoﬁncuuumu TCNOM 30
NOCACADBATENELHLIE  PABHEIE NPOMENKYTKH BPSMEHH  MAPH  PABHOYTKOPEHHOM
ABHIKCHMH € HANAIBLHOH CKOPOCTEIO, PABHOH HY NIO.

M3y4eHne ABHIKEHHS WAPHKA B BAZKOH AHIAKOCTH,

Mii}"-ICIIHC ABHIKCIIHA TN, 6]70[!1[}"“0['0 FOPH:}OIIT‘{L'ILIIO.

Temn 2. Quhamuna

[Tpumuin omnocuteavnocth Iannaes  [lepeuiii 3akon Helotowa.
HMHEPUHATBHEIE CHCTEMBI OTCUYETA

Macca tena. Cuna. [lprnunn cymepnoznunn ¢na. Bropoii zakon Helorona
ANA MATEPHANLROA TOUKH. | pETHH 3aKOH HBHOTOHA ANA MATEPHANBHBIX TOUEK.

3aKOII BCGMHPIIOI’O TArOTSHNHA, Cl»‘lﬂa TANECTH. I'Iepnasl K(HMHUECKAR
CKOPOCTb.

Cwna ynpyrocti. 3akoil ['yka. Bec Tena.

|'peHue. BHabl TPEHHA {ROKOA, CKONBIKEHHA, Ka4YeHHA). CHna Tpenda. Cyxoe
TpeHHe. CHNA TPEHHS CKOMBAEHHA 11 CHNA TPeHHs nokod. KoaddHLINeHT TpeHna.
Cii1a CONpOTIBNEHHNA IIPH OBHXXEHHH TE1a B AUIKOCTH HIH raze.

[TocTynarensHOE If BpallaTebHOe JBHACHIIE A0CUIIOTHO TEEPAOTO TE14

MOMEHT CHABM OTHOCHTENBHG OCH BpALUEHHA TLeYe CcHAbl  YINOBHA
PARHORECHA TEEPIONG TENA.

TeXHUYECKHE YCTPOHLTBA W PNPAKTHUECKOL NPHMEHSHHL. MOIWHNHHKH,
ABHIEHHE I'ICK}’CCTEQHHBIX Cﬂ}"n-IMKOB.

Hlexionscmpangtid

ABNEHNE HHEPUNN.

C])GBHCI{HC MACs B3AMONCHCTBRYEOUINX TEN

Bropoii zakoH HerotoHa.

Hamepenne cun.

CAmKeHHe CHA.

JABICHMOCTD CHABL Y LUPYIVCTH UT LCPUPMALHH

HeerecoMocTe. Bec Tena npii yCKOPSHHOM NOOBEME 1 NAISHIM.

CpaBHEHHE CH TPEHUA NOKOA, KA4EHHA H CKOMBACHUA.

YCNORHA PARHORECHA TREPOTQ Temi. BHan piirHORECUS,

s\"‘lt’Hu‘Jt’L'}il’ffi BKL'!'!E!JIUM’H!H, '!U(';HFHHIUPHI\IE pminmbz

Nayuenne ARWKEHH BPYCEA NO HAKNOHHOH NNOCKOCTH



HccaenosaHne 3aBHCHMOCTH CH YNPYIOCTH, BOZHHKAIOWHX B NPYIKHHE NI
pe3Hnesod 0Hpasugc, 0T HX AchopMaLnIL.

HccaenopaHHe  YCNOBHHA  PABHOBECHA TBEPAOIO TE1d. HMENILSTO  OCh
BPALLICHHA.

Teman 3. FqRQHD) COXPAHLEHUR § MEXAHILRE

Hunyaue Mmcpnanbuoﬁ TOUKH {T2nd), CHLTCMEA MATCPHLLIILIN  TOUCK.
MMNYNLC CHABL H 1I3MEHEHHE HMNYIECA TENA. 3aKOH CONPAHEHHA HMNYILCA.
[*eakTIBHOC ABHKCHHE,

PadoTa CHAbl. MOWHOCTE CHAbI.

KIIIICTII*ICCKQ.SI ‘)IICpI'lISl Mﬂ'l'cpuﬁ;lbll(}ﬁ TOUKH. TCOPCM{! 06 HIMCHCIHITI
KHHETHYECKOH JHEPIHH.

[ToTeiunanciias JHIEPTHA ITorenunantias 21Eprua YINTO
ASBOPMHPOBAHHOR  NPYAKHHB  LIOTEHUMANbHAA  3HEPrHA  Teéna  BOAH3H
NOLSPNIIOCTH 3EMAM.

[IOTEHUNANEHEIE W HEMUTEHUHANBHbIE  CHAH.  UBA3L  PANTH
HANOTSHUWHANLILIX CHT ¢ HIMENSIHEeM hlexallwle{)lﬂ)ﬁ Z)llepl'ldlﬂl CHCTEMLI TN,
3aKkOH COXPAHSHHA MEXAHWUSCKOA FHEPriHU,

Yopyrie v Heynpyrue CToNkIoBENIA.

| €XHUYSCKHE YCTPOHCTBA H NPAKTHYECKOE NPHMEHEHWE: BOAOMET, KONEP,
NPY>KHHHEIN NHCTOMRT, ABHKEHIIE pakeT.

Hevoucmpenghn

3aKOH COXPAHSHUA HMNYALCa,

PEAKTHBHOE ARHKEHHE,

[Tepexon nOTEHUNANEHON 3HEPriH B KHHESTH'IECKY K H ODPATHO.

MUCHNNCCr Wit IRCHEPUNCHM, AWWEHPKIMOPHBIC PUCOTR

M;;ytleuue a&(mmu(} ueynp) rory }',ﬂapa ¢ NOMOLLLHY nB}'.\( QAHHAK(OBLIX
HUTAHBIX M3ATHHKOB.

Uecaenopaniie a2 padarbl CHALL C WIMEHEHHEM MEXAHIINIECKOH HHEPTHI
TENA Ha TIPHMEDPS PACTAAEHIIA PESHHOBOIQ Iy Ta.

Pasaen 3. Moaexynsapuan $HIHKA 1 TEPMOAHHAIMHKA

Temn 1, QCrOCH MOICKYARPHO-KURCIHNIGCCRON MUOPUT

(:)0III)BIII:IC nYJIVACIHNA MOJICKYJISI[JIIO-KI'IIICTII'-ICCKOﬁ TC('I'pI»II»‘I H HX QNUATHOU
o0oCHOBaHKHE. BpovHOoBCKOEe aBmweHue. JIHgdviua, XapakTep J1BHMEHHA H
B3AUNIONCHICTRHA HAcTHU BClceTBa. Moacnn CTpoCHUA rasos, SKHAKOCTSH N
TBEPAWX TeN H DOBACHEHHE CBOHCTE BRWECTBA HA DCHUBE 3TUX MOagIed. Macea n
pazmcpul moackyn. KonnuceTee srweered MNactosiinga Asoraapo,

Tenaoeoe paeHoeecHe. ‘lemneparypa # ¢ w3mepeHue. [lxana remnepatyp
Llcancua.



Mogenr HaeaIpHOre raza OCHOBHOE  YPaBHEHHME  MOMEKYIAPHO-
KHRCTHYCCKOH TCOPHI ILICANLNOTO raza. AGCONOTIAA TCMNCPATYpPa Kak Mcpa
CPEAHSH KHHETHYSCKOH JHEPrHH TETOBOrQ JIBHKEHHA YacTil rasa kana
Temneparyp KenvsuHa. Iazoebie 2axonbl. ¥YpasacHue Menneneeea—Kaanchpona.
3axkoH JanbToHa. Fizompouecck B HASANTEHOM ra3€ ¢ NOCTOAHHLIM KOMHYECTBOM
oweeTsd.  MPadnucekos NPCoCTABNCHHE HIOUPOLCLTOD.  HIOTEPNA,  HIOROPA,
H3cdapa.

TeXHHMCCKHE  YCTPOFCTBR  # NPAKTHHMCCKOS NPHMUHCHHL.  TCPMOMCTP,
fapomeTp.

Acvenicmpaign

ONbITL, JO0KaZHBAOWHE JAHCKPETHOS CTPOSHHS B2wecTea, PoTorpadun
MOAEKYA OPCAIH IECKIN COSTNIISNIIN,

ONbITH NO AHAHPY3HE KIIKOCTEN 11 T30,

Mopenn SpoyIOBCKOro IABHACINIA.

Mogenb onuTta LLTepua.

(,)TII,ITI;I, AOKAZLIBIIOWHE C}'I.l.lBCTDO BalIne MG’:KM(IJI&K}"JIHPIIOI’O
B3aHAMQOCHICTRHA.

Mogenn. anmMOCTPHPYIOWAR NPHPONY AAGNENHS Fa2a 1 CTEHKN COCY.aa,

OnbiTel, WANKCTPHPYKIWHE  YPABHEHHME COCTDSHHA  HJICANBROMO  razd,
H3CMPOURCCHL.

Voo Chnlt IRCAUPRMEHM, AGEOPUMaIIBIC ot

OnpeneneHiie MACCH BO2AyXa B KJIACCHON KOMHATE HA OCHOBE HIMEPEHHI
OOBEMA KOMHATEL. JARNEHHA H TEMNEPATYPBI BO31YXA B HEH,

HecaenoBanne 3aBICHMOCTH MSKAY NAPAMETPAMH COCTOAHHS PA3PEKEHHOTO
raia.

Fema 2. Ocnoesi mepmoouramuru

TEPMOORHAMHUECEAR CHCTSMA. BHYTPESHHAR DHEPrHA TEPMOIHHAMHUECKOI
CHCTEMBL B CNOCODK €€ u3neHenlia. Koau4ecTeo TennoTel H pafoTa. BHYTPeHHAR
JHEPrHAa CAHOATOMHOI ¢ HAEXATBHOTO ra3a. BHIOH TENACNCPCAAYH!
TENNONPOBOAHOCTE, KOHBEKUKA. IN3YUCHIIE. Y NenbHas TENNOEMKOCTh BEIUESCTRA.
Koam4ecTRO TEMNOTH NPH TENNCIIEpEIaye.

[TousstHe 00 anuabarHoM npouecce. [IepebIi 3aKOH  TEPMOIHHAMMKE.
[IpHMCHCHHE NEPBOIV 3EKOHYE LCPMOUNHAMHKH K H30NPOLCCCaM. [ padrycerai
WHTEpNpeTaUns padoThl rasa.

Bropoii 3akoH TepuoaiHaMuki. HeoOpaTiMOLTs NpOUECCOLE B NpUpoae.

Te NIORKIE MANIIKWHAI, anHI LNk Jig ﬁC’TBMﬂ TETQRK X NANIHH,
ﬂpcoépatsoaamu '3HC|)I'I1H B ICIYIOBBIX MJAWHHAX. KO’)(I)[I)HU,HCH'I HOJICIHOI O
nekcTeng Tennorol Mammue  1{akn Kapwo u era kodppunieHt noneiHoro
ACHC IBIA, IKWIOIHYECKHE DPUONCMBL TEIIOIHCPICLHKL



TexHnyeckHe VCIPOWCTBA M MPaKkTHYECKOS NPHMEHSHHE. OBHraTens
BIYTPCHIICTO CrOPaliKA, OLITOBOH XONOAHILIHK, KILAKUHONCP.

ﬂcf.ur)ucmpc‘u;zm

H3MCHCHHC BHVIPCHHCH SHOPTHH TCNA NPH COBCPILCHNH padOTH: BHACT
NpOOKH H3 OVTBLIKH NOA O€HCTBHEM CXKATOrO BO3AYNA. HarpeeaHue ¢upa B
NATY HNOH TPYOKS NYTEM TPCHHS (BHACOACMOHCTPAUNS ).

MSMEHEHHE BRYTPSHHAEH DHEPCHM (TEMNEPATYPLI ) TENA NPH TENNONSpEenaue.

OneiT N0 aanabaTHoMy pPACIUHPCHHED BO3AYXA {ONLIT € B03AYWHbLIN
OTHHBOM ),

h"{)ﬂCJlll naPOBorl T}'pﬁ?lllbl, ABHrATCNA BII}'TW!IHCFD 'lll'{)pﬂlll»lﬂ., pCﬂlﬂ'iIBIlOl'()
ABHraTend.

Mucuni okt INCREPRAI, 1GGOPUmopinie palonine

M3MepeHHe ¥ IENbHOM TENNGEMKOCTH

Teata 3. ASpeeamuiste COCHIORNUT 8EUIeemen. Di3nesie nepexodst

[ lapoeDpazoBanne H KOHASHCAUMA, KICnapeHHe H KuneHne., AOCONKTHAR It
OTHOCHTENLIAA BAGANIOCTL BO3oyxa. Hacuwenmub nap. Yaeauwnas menaora
NapeOHPA30RAHKSA, 3aBMCHMOCTE TEMNENATY Pl KHNEHHA OT NABNCHHA.

Teepace 1eno. Kpucrannieckne o asoppiiue tena. Aua3oTponna ¢poicTs
KpHCTANDB. KuarkHe KpueTannu. COBPEVEHHbIE MATEPHANW, | [nagneHne n
KPHCTANIH3AUHA. YaeNbHAA TenaoTa nnasiaeans. Cydnuanmauns.

YpaBHEBHE TENNOBOrO OATAHCA.

TexHnueckne vCIpONCTBA N MPAKTHYECKOE MPHMEHSHHS  TFHIPOMETP H
NCHXPOMETY, KUIOPHMCTP, TEXHWIOTHH ITOAYYEHHA COBPCMCHHEIX MATCPHANO0B, B
TOM "HCME HAHOMATSPHANOB, H HAHOTSXHOIOTHIL

Hextowemperignin

CBOACTEA HACKIWEHHBIX TIAPOB.

KNngHHe NpH DOHNEHHDN JaBNCHHH.

Cnocofbl H3MepeHNA BNAMNKHOCTH.

Hadnwnerue Harp<BABHA H IIAABACHI KPHCTAUUIHYCCKOTO BEIISCTRA

e MOHCTPALHS KPHCTANITOB.

Yuenmrc ok iit INCHEPIMCH, FGCOPUmMOBic PaGoins

H3MepeHie 0THOCHTENEBOIH BAZAHOCTH BOZIVXA.

Pa3oed 4. J1eRTPOAHHIMHED

Tema 1. Drexnpochanting

SNEKTPU3auna TeN. 3NEKTPHYECKMH 3apAal. JdBa BHIA 3NEKTPHUCCKHN
Mpﬂ,’.lOB. I'Ipooo,mmm, ,ZI.H')JICKTPI"IKI»{ 1 l‘le’I}-’ﬂpDBOAIIHKH, 38!{0“ l.‘O.\'pllllClll»lil
JIEKTPIYSCKOro 3apaa.

BianmoacticToue sapaiop. 3akon Kymona, Toucunui oJncKTpnyccKui 3apaa.
DNERTPHYECKOE  NOoNe.,  HANpAAKESHHOCT  WICKTPHYECKOrd  novid.  |IpHHUHI



CYNEPNOZHLUHE 3NEKTPHYSCKUX nosel. JIMHHY HaAIPAXEHHOCTH 3NEeKTPHYSCKOTD
nons

Paota c¢HI  mekrTpocratHucckore  nond.  [loteHudan  PasHoCTb
NoTCHUHANOE. TIpOBOAHHMKN M AHIICKTPHKH B ICKTPOCTATHHMCCKOM  NONC.
JH3neKTpHYecKas NPOHHLASMOCTb.

fﬂ’ﬂClﬂ'pOC‘M KQOCTL. KOIIﬂCllCﬂTDp. 3JICI'CI'|)0¢MK{]CTL» NAOCKONG KOIII[CIIC&T{)})CI.
JHEPrHA 38pANEHHOMD KOHOSHCATRPA.

TeXHHMECKHE VCTPOHCTBA H  NPAKTHYCCKOU MPHMCHCHHE,  WCKTROcKoN,
MEKTPOMETP, NEKTPOCTATHUECKAS 2AUMTA, 3AeMAeHHE Iaextponpudopos,
KL)IIACIIC&TOP, KOﬂllpOB{ll'lbllblii ﬂl’lnﬂp&lT. CTp}"ﬁllblﬁ anIlTCp.

Hexoncmperun

YCTpOICTRO H NPHIILNAI ASHCTEIIA JNSKTPOMET A

B3auMOAEHCTEHE BAWIEKTPH3OBAHHBIX TSN

DISKTPHIECKOR [IOME 3apiKelLN Ten.

| IPOBOAHHKRN B 3MEKTPOCTATHHECKOM None.

INEKTPOCTATH IBCKAA AT,

HIBNEKTPHEHR B MERTROCTATHYECKOM NONE.

3a6HCHMOCTL  MIEKTPOEMKOCTII  NNOCKOrS  KOILASHCATOpA OT  NAOILAIN
MAACTHH, PACCTOTHHA MEIKAY HHVMH H AWNCKTPHYESCKON NPOHHUASMOCTH,

SHEPI1IN 3aPsNEHHOTO KOHAEHCATOPA.

Voo Chnlt IRCAUPRMEHM, AGEOPUMaIIBIC ot

HaMepeHue 3neKTPOEMKOCTH KOHOSHCATOPRA.

Tema 2. Hlocmoannstit Jrexampruec il moxK. Toru ¢ parinunsix cpedux

DASKTPHISCKHE TOK. YCNOBISL CYWECTBOBAHIA IMEKTPHIECKOrO TOKA.
HCTOUHHKH TORA. CHna TOKA. [TOCTORHHBIH TOK.

Hanpmceune. 33!\1)“ OM:I anAa }'HZCTKa uenu,

TNEKTPHYECKOE CONPOTHBACHHE.  YISNbHOE CONPOTUBASHHE BELUECTBY,
[NocneaosareabHoe, NAPANASNBHOE, CMELWAHHOE COBAHHEHIE NPOBCOHIIKOR.

PadoTta HWICKTPHYCCKOre  ToOKaA. 34KR0OB ﬂmyua-ﬂeuua. MoWBOCTD
ATSKTPIUSCKOrO TOKA

DMEKTPOABHAYILAA CHNA H BHYTPEHHEE CONPOTHBICHHE HCTOMHHKA TOKA.
3axoH OMa 1A NONHCH (3aMKHYTON) AeKTpHyeckoi uenH KopoTkoe 3aMblkaHHE.

DNCKIPOHHEY  HPOBUAHMUOCTD  TBCPIBIX  MELWLIOR FUBUCHMOUTE
CONPOTHRNGHHA METANNOB OT TEMNepaTypr). CREPXNPOBOAHMOCTb.

SNEKTPHYECKHI TUK B BaKyyMe. CBOHCTEA INMECKTPOHHBIX NYYKQB.

nllj'l}'l'lpi) BONAHIKH, <.06CTB€ HHAA H n pH MECHAA ﬂpOR(}_{lH MUTH
IIOJI}"II'}DBOJHHHOB c.,BOﬁL I'B4 P—Il-llttpe?i(l,la. HOJI)IIPOBOJ.IHHKUBHC lll)llﬁl}pbl.

INeKTPHUSCKUIT  TOK R pacTROPAX M PACPIARAX  CMIEKTNMHTOA,
NCKTPOMITHHCCRAA LHCCOUHAURR NCKTPOIHS,



MEKTPHYECKHA TOK B razax. CamMoCTOATEIBHMH H HECaMOCTOATEMbHGII
pazpaa. Momma [Liasma.

TeXHHYecKHS VOTPORCTEBA H  NPARTHYSCROS MNPHMSHSHIHS  aMOEPMET),
BONLTMCTP, PCOCTAT, HCTOYHUKH TOKA, JINCKTPOHANPCRATCNBHBIE NPESOPH,
3 IEKTPOOCBETHTENBHEIE NPHOOPEL. TEPMIMETP CONPOTIBICHHA. BAKYVMHBIH OHOA,
TCleICT(}pI.-I ] ] IIDOTOPCBHCTUPH, ﬂﬁn}"l'lpOBO.'.lHHKOBLIﬁ AHQA, FNLBANIF ).

AEAOHCIP L e

H3MCPCHHE CINBE TOKA W HANPAGKCHHA,

JABNCHMUOCTD CONPOTHRIEHHA UHMAWHAPHYECKHX NPUBCOHHKOB OT ANHHB,
nnywanH I'IOTIC"’!J"IIIOFO CCucnvra v M'JTCPPIMQ.

CMEIUAHHOE COEIHHEHHE TIPOBOIHHKDE.

[Tpamoe  HaMepenHe 2NeKTpoapHAYWEN CcHiIpl. Kopotkoe saMukaiie
FA1IbBAEHUCCRATO INEMEHTA H OUCHRA BHYTPCHHCT ¢ COMPOTHERICHHA.

3aBHCHMOCTL CONPOTIBIENHA METANTOB OT TSMNEPATVPLA.

| IPOBOANMOCTb 3NEKTPOAMTOB,

HeRpOBOi pa3pan v npOBOAHMOCTL BUIAYXA.

(DAHOCTOPOHHAA NPOBOAHMOCTL AHONA.

NMureutrecr it SRenepratenn, W0WHOPEOmeIc pulont

M3y ueHne CMEWAHHOTO COSAHHEHHA PRIMCTOPOB,

HaMepeHne 3nekTpoaBIlkyYILSl CIUTEI NICTOIHIIKA TOKA il €10 BHYTPSHHETO
CONPOTHERICHUA.

Hadnwoenue 21ekTponnsa

MemnpeameTnpe ¢aasu
Haynenne kypca GHInKH Sa3oBore VpoBHA B 10 KNACCe OCYLIECTRIAETCA ¢

YHETOM COACPKATENLHLIN MEATMPDEAMETHLIX CBASCH ¢ KYPLaMi MATEMATHRW,
6110;'!()[‘1"1, XHAMAH, l'el)l'paq}lll'l H TeXHUAOIHHK.

M Hpeesemnee fowamng, CBAZAHHLIE ¢ H3VUCHHEM METOODE HAYUHOIO
NO3HAHHA. ABNEHIAE, HAY'"Hblid GAKT, FHNOTE2d, (PU3MECKAA BENH'IHHA, 3AKOH,
TCOPHA. HASTIGACHDE, IKCNEPHMEHT, MCACIHPOBAHHE, MOASNb. H3IMEPCHHS,

Mumerranniwa:  PEIIEHHE  CICTEMEI  VPAaBHEHHH, INHHCHHA  GVHEUMA,
napado1a, ranepdoIa, HX rpadidkH H CROMCTEA, TPHMOHOMETPUYECKHE DYHKLIHK:
CHHY'C, KOCHHYC, TAHPEHC, KOTAHMEHT, OCHOBHOE TPHIOHOMETPHYECKOS TOAKISCTRO,
BEKTUPBL 1 HX HPCEKLUHHE HA OCH ROOPAHHAT, CIOKCHHAC BEKIOPOR.

Bertantis! MEXAHITMECKOE ABHKCHHE B KWBOH aprpone, audupyang, ocmoc,
TENNOOOMEH SKNBHX OPTAHHM3MUB (BHAB TENALMEPEIAYH, TENNOBLE PABHOBECHE),
'3.16K'TPHH€’CKHQ ARNICHHA B 'Jl.'HROﬁ TIpHpOﬂt‘

Nrovres: ;lMCh'pCI'HGC C‘IPUCHHCZ BCIJ.I,OC'IB&,CI])OeHIIC JIOMOB H MOJICK)‘JI, M{NIb
BEIIECTRA, MONAPHAS MACCa, TENMORbIE CRONCTRA TREPAKIX Ten, RHAROCTRd W



raspe, 3NEKTPHYECKHE CBOHCTBA METANIOB, 3NEKTPOIHTHYECKAA AMCCOUHALHA,
raLBALIHKA,

Cevepach: BNAAHOCTS BOIAYXA, BETPH. DAPOMETP. TEPMOMETP.

Texnorocwr NpeodpazoBaHHS ABISKCHHI € HCIIOABL3IOBAHHCM MCXAHH3MOB,
VYET TPEHHA B TEXHMKE, MOJAWMNHHKH. HCMONBIOEAHHE ZAKOHA COXPAHEHHA
MMI’I}'JII.-C& B TCXHHKC {paI\'CTﬂ. BOAOMET H ,'J.p}'l'MC}. ABHr3ATCIL BI’:I}'TPCI!I'ICI‘O
CropaHiia, Napoeas TYPOHHA, OMTDEOH XQIQAHALHHK, KOHAHUHOHED, TEXHOAOMHN
MOAYUCHNA COBPCMCHHBIX MATCPHANOB, B TOM UHCAC HAHOMATCPHANOS, N
HAHOTEXHONOIHH, NEKTPOCTATHUECRAA 3AWHTA, 3AIEMNEHHE IIEKTPOnPHOOPOB,
KECPOKC, CTpYHIUH NPHITCD, MCKTPONArPLBATCALIILIC npuﬁopu.
3 TEKTPOOCEETHTENBHEIE NPHOOPLL, FANbEAHHKA.

11 KAACC

Paznea 4. Jackrpoonnamika

fema 3. Mazrumnoe nove. J1exMpoMaHUMHAR BROVRHUR

ﬂocmmmue MAriHTI. B‘SﬁH \l(}neﬁ LTBHE AQCTOAINNILIX MArNTOB.
MaruutHoe none. Bektop MarHHTHOH HHAYKUHE. TIpHHUHUN CYNEPNO3HLIHH
MATHATIUR NoIeH. JInunx MarimTnol nnaykuud. Kaprana asnmi Marnimmioi
HHEIYKUHH MO8 NOCTOAHHBIY MArHHTOB.

MarEnTHoe node npoeOAHHEA ¢ TokoM. KapTHHa JHHHNT HHOYKLMH
MATHHTHOTO (IOJA QNHHHOIQ IIPAMOIO MPOROAHHKA H 3aMKHYTOMO KOJBUEBOID
NPOBOAHKKA, KATYWKH ¢ TOROM, Onuit Jperead, BiannoaghicTene nporOaHHKDB ¢
TOKOM.

Cnna Amnepa, e MONYNLE § HANPABNEHHE.

Cona fopeHud, e MOayae B HANPaeneHHe. JdBHIKEHHE ZAPAALHHOI YACTHUR
B O,JHOPOIHOM MAFHHTHOM none. Padora cunsl JlopeHua

flBneHHe 3MEKTpoMarHduTHOH uHAykuiW. [lorok eekTOopa MarHHTHOIN
HHIYKUHH. DNEKTPOABHANVILAS <A HMHIYKUHN. 3aKOH IeKTPOMarHHTHOI
HEIYKUHI dapaies

Buxpepoe IeKTPHYECKOE TIONE. BNEKTPOOBHXYWAS CHN2 HHOYKUUH B
NPUBOAHHKE, ABHIY LLEMCA NUCTYNATEALHO B ONHOPOAHOM MAFHHTHOM NONE.

Tparuno JeHg.

WVHOYKTUBHOCTL.  SIRICHHE CAMOHHAYKUHH. DNSKTPOOBHRYWAS  CHNA
CAMOHHIYK UMM,

ZHEPTHA MATHHTHOMO NONA KATYWKH ¢ TOKOM.

IMEKTPOMATHHTHOE TIONE.

TexHuuecke yCIpoACIBE H  JIPAKTHYECKOS  UPHMEHEHHE.  1OCTOAHHBIE
MATHHTLI, 3AEKTPOMATHHTIEI, 3NSKTPOABUrare/lb. VCKOPHTEIH IEMEHTAPHBIX
YACTHU, HHAYKUHOHHAA 11CYb,



Hexwonempenuie

Onut percaa.

OTKIOHEHHE FICKTPOHHOT O NVUKA MArHHTHBIM NOJIEM

JTINHHN HHOYKLUHH MAFHHTHOrO NOJA.

B3anmMoaeiicTeHe ABVX IIPOBOAHHKOE C TOKOM.

Cuna Amngpa.

HeRCTEHME CHNEBL JIOPEHUA HA HOHBE ANEKTPONHTA.

SIBICHNC SNCKTPOMArHHTHON HHAYKUHA.

Tpasnno JleHua.

3ﬂBllCl1MOCTb i)JICKTPO,IlBHX{')-'lUCI:i CHIA HILAY KUHH T CKOPOCTI'I HIMCHTIIA
MarHHTHOIO MOTOKA.

Spaenue camonRaykuni

MugunyeCnitit JRCHEPIETIN, UOOIIMOIDIC iR

Hzynenne MariuTinoro nond aryIuki ¢ TOROM.

HMeeaeaoBanne AEHCTBHA NDCTOAHHOMO MATHHTA HA DAMKY ¢ TOKOM.

MCCJeﬂ(}BﬂllHe ABAEHHA I)J'lelﬂ'pl)MaI'IIHTIIDﬁ I'{Il.lj'h'l.ll‘lﬂ.

Pazinea 5 KoneOaHua H BOHLI

Fema 1. Mexanueeckste i JeKmpoMacHiEmude KoAeouHun

KonetatenrHaa  cucreMa. CRODDAHME  MeXAHHueckie  KoneHaHus.
[apmonHueckne konebanuna. Tlepron, dacTora, aMnauTyIa ¥ aza koiedaHui.
[TpyKHHHBIE MaATHHK. MareMarHuecKiil MasTHHK. YPaEHEHHE rapMOBHYECKHX
koncOanwil [IpCBpaluCHHC IHCPTHI NPH TAPMOHIINCCKAX ROACOAHH AN

Konedatenede#l  kOHTYp. Ce000HbIE INEKTPOMATHHTHEE KOJRDAHHA B
HALANLHOM KONEDATSNBHOM KOHTYPS., AHANOCHA  MSIKAY MEXAHHUSCKHMH N
LIEKTPOMATHNTHHMH  KOJe0aHnavH. <Dopmyna TOMCOHA, 3aKOH COXPAHEHWS
'jHCpl’I’IH B HACANBHOM KOﬂCﬁaTCJbHOM KOHT‘,'pC.

[TpeacTapnedue O 2aTyXaroWHX KONEOAHHAX. BEIHY/KI€HHHE MEXaHHYECKHE
konchanua. Pc3oBanc. BbiH YA ACHHBIC MICKTPOMArHHTHBIC KONCOAHHA

I'Icpcmcuumn TOK CEIH}.’COEIH&JILHH“ NEPEMEHHLIA  TOK. MolHOUTE
NCPCMCHHONG TOKA AMIHTYOHOC @ ACHCTEYHILCE 3HAYCHHC CHNBI TOka NI
HaMPAEHHA.

Tpancclwpmarop. TIpon3BOACTBO, Nepeaats o m)'rpcfmclmc MICKTPHUCCKOH
IHEPrAH, DKONOFHUSCKUE PHCKH NP NPOIRIBOACTBE MICKTROSHEPrHH. Kynerypa
HCNONB30BAHNSA JNCKTPOIHCPIHH B NOBCCAHCBHON KH3HH,

TexHuyeckHe YCTPORCTBA H PNPAKTHYECKOE DPHMEHEHHE  ANEKTDHUELCKHIL
3BOIOK, Mol ICpaTO[) nCpCM CHNQrd TOKQ, JIMIHKY ')JICKTPOI'ICPCA&‘I.

Aevoicmpeitin

Hecacoopanne napamcrpop kOICOaTCALIOH CHCTCMEDI (MPY>RHINIMA  HAN
MATSMATHYECCKIIF MAATHHE),



Hadnwonenune zaryxaiownx xonebaHui.

Hecacoopanice cBOHCTE BLINVIKACIINIAN KICOanHii

HadnionerHe pe3oHaHcA.

C'pODCOHEIC ANCKTPOMATHHTHBIC KOICGaHHA.

OCLHMNOTPAMMEL {3aBHCHMOCTH CHIB TOKA H HANPAXEHHA OT BPEMEBH) AA
3.1CICTp(!I"'Ial'IIIITIII.IK I\'O.ﬂ(:ﬁﬂli"ﬁ.

PPgz0HaHC NP NOCNEIOBATENBHOM  COCOHHSHHH  PENCTOPA,  KATYWK
(IHAYKTHEHOCTH H KOHJCHCATOPA.

MOgene AHHHH INEKTPONEPEnaUn,

Jl”VC’HH‘IL’CHHf{ 9&'(’”8{)[&1!{7!”??. .!d&f)fkfﬂ?(lf?fﬂﬂd f?af;(}ﬂi'bi‘

Hecaenosanne 3aBHCHMOCTH NEPHOJA MATEIX KONEOAHWI rPY3a Ha HUIH OT
AR TRTH 11 MACCHI Py 3a.

HMCCIEIOBAHHE  MEPEMEHHOI  TOKA B UEDH WY NIOCNEIOBATENBHO
COCAHIIEINLIN KONOSIICATOPA, KATYLLKH H pe3HCTOPA.

fena 2. MeXauuueckue it ANCKMPOMQHUINHNE B8ORS

MQNQIIH'IQCHHQ BO.HIIL»I, }'CJOBH!I paCl'lp(Tﬁ“Tpallel[Hﬂ. l'lepu(u. CKOpOCTb
PACNPOCTPAHEHHA H  1NHHA BONHBL  [IONEPEUHBIE W NPOAOIBHEIE  BOMTHBL.
Hurepdepeiiuna 1 angpakuna MeslInUECKHX BONII.

Jeyk. CROPOCTD 3BYKA. | pOMKOCTD 2EYKA. BicoTd TOHA, 1eMOp 3BY KA,

SISKTPOMATHITHEIE BONHH. YCNOBHA HAMYTIGHHA JNMEKTPOMACHHTHBIX BOTH.
B3aumHuaa opuenTauua eektopoe E. B, V B 3nekTpoMarauTHoi sonHe. CBOHCTRA
IEKIPOMATHITHHY BOH. OTPAKEHHE, NPEAOMACHHE. NOMAPHIAUHA, AUPPARLHA,
HETePdePEHUHS, CKOPOCTD MIEKTPOMArHITHEIX BONH

[IIkana 37eKTPOMArHHTHEIX BONH. [IpHMEHEHIIe 3IEKTPOMArHHTHEIX BUNH B
TEXHUKE W OBITY.

l'lpuuunnu pa,lHOCBﬂZ}H H T¢NEBHACHHA. Panummmauun.

TNEKTPOMATHHTHOS 3arPA3HEHHE OKPY KA WEeH cpenu.

TexnireckHe yCTPOICTEA H NPAKTHUECKOS MNPHMEHEHHE. MY3LIKANbHULES
HHCTPVMCOHTBL, YIBTPASBYKOBAA JHATHOCTHKA B TCXHHKC H MCIHUHHC, pajap,
PAAHONPIEMHHE, TEICBI30P, AHTEHHA, Tenedio, CBY-neys.

Aevonucmpeiitn

(OOpA0BAHHE H PaCNpPOCT PAHERHS NOIEPYHEIX H NPOOOAEHBIX BOIH.

KoneGaoweees 1600 KiK. HOTOYHHK 3By KA.

HadmoaeHne OTPakEeHIIA H NPENIOMIEHHA MEXAHHUECKHY BONH.

Hadnioaerne HHTepPEPEHUNH H IHODPAKLHN MEXAHHYUSCKHX BONH.

3RYKOROH PE3IHAHC

H'dﬁjll(,ul!:Hlll: CBX3IH IpK}MK‘JCIH SB}Ka H BHUUIBM 10H3 © t]MII.Ill'I'_\LlOﬁ n
YACTOTON KONEHaHIii.



Hccaegoawne  CBOMCTE  JNEKTPOMArHHTHBIN  BONMH.  OTPAKEHHE,
NPECAOMACIHG, MOAAPH3AUHA, AHPpaKuna, nnrepepenuns

fema 3. Onnuika

[comerpuyeckaa onthka. [IpAMONHHCHHOC paCOPOCTPAHCHEC CBCTA B
ONHOPOAHOH cpege. JIvy creTa. ToueHBIA HCTOYHHK CBETA

Ompekchne ¢ecTad. 3akonu oTpakeHus ¢8¢Td. [ToLTpocHne H3olpaauuii 8
NNOCKOM 3EpPKaNe.

[1penoMICHIIC CBCTA. 3AKOHH NPLADMICHNA CBCTA. AGCONIOTHBIA NOKAAaTENL
npeaomnenna. MNonnoe BHYTPEHHEE oTpkeHwe  lpenenbHuiil ¥yroa NOAHOMO
BH}TPC?II[CI‘O L)Tp(l}l{cllldﬂ.

Hucnepcua ceera. CI0KHBIH cocTaB benoro ceera. Liper.

Cobpaowunie 1 paccaiBuiomine  adn3el.  Tonxkagd munsa  DPokycHo
PACCTOAHHE H ONTHYSCKAA CHAA TOHKOH JHH3H. [LOCTPOSHHS H3OUPDKEHHE B
COOHpPAIOWIX H pacceHpalolnx nuusax. QopMyna TOIIROM IHIIEL. YBenuicHue,
JABAEMOE NHH3VH.

l'lpeaenu anMeIIHMOCTH l'e{)hle'l'pl‘l‘letlh'l)ﬁ ONTHKH.

Bonxaeaa onTeka, HHTepepeHuUMa  ceeTta. KOMSDEHTHLIE  NCTOUHHKH.
Yenopua Habnoaenna  MAKCHMYMOE W NMBIIHMYMOB B HITep(epeuunoHnoii
KAPTHHE 0T ABYX CHH(PAIHBIX KOFEPEHTHLIN HCTOUHHKOB.

Ouégpakuna creta. AudpakudonHan pewértka. YcenoBHe HaAONKASHHA
rMaBHBIX MAKCHMYMOB TIPH  NAJSHHH MCHOXPOMATHYECKOrO <CBETa H4
AU PPAKUHOHHY HO PELIETKY,

[TomapIzams ¢pe1a

TexHneckue yCTPOicTBA W NPAKTIMIECKOS MPHMEHEHHE:. 0K, NyOa
(OTOANNAPAT. NPOSKUNOHHBIA  ANNAPAT, MHKPOCKON, TEALCKDN, BONOKUHHAA
ONTIKA, mu[}paxmmuuan pell.lé'ma, ﬂOJS!p(}H,.I.

Hlexionscmpangtid

[pAMONHHEITHOE PAcNPOCTPAHEHNHE, OTPRKEHHE W NPEeNOMNSHIIE CBeTa.
ONTHYECKHE MPHIOPLI

[TonHoe BHYTpeHHeE oTpaskeHNne. Mojent eseToroaa.

Hcecaemposanne ceOHCTE N300paXeHHI B MHH3AX.

Moaenn MEKPOCKONA, TenecKona.

Hadonwouesne HHIepepeHuLn UBELA.

HadmoneHne auppakunn ceeTa.

HadnioaeRHe AHCTEPCHK CBETL

Tlonyqeuue CﬂeKTpa C MOMONLLK l'lpli'}MH

n0J I)‘ YLHHE VIHICK I'pa C IIOMOLUBH) ,.'lhl,l]pa RUNHOH HOﬁ |)¢lljel KH,

HadnioneHue nonsapHIaliiKe CReTa

MUCHUYCCRRIL IRCHEPIUETII, HLOOIMOIINIC UOONTE



HzmepeHHe nokaszaTena npenoMneHHa CTeKna.
Hecacoopanice ceoHCTs HIQOPDKCIIHH B MHEI3AN,
HadnwnesHe IHCNepeHH CBera

Paznea 6. OcHOBBI cMEUHANbHOH TEOPHH OTHOCHTETLHOCTH

[ paHHk NPHMEHHWOCTH RMACCHUYRLKQOH MEXAHUKH MoCTYNATH
CIICII,II&IbH()FI JCOPIIII CGTHOCHITCIBbH{K | H. HHB&lpHaHIHL)(Ib MO,!I,}-'JIM CKOpOC nm
CBETA B BAKVYME, MPIHUWN OTHOCHTENLHOCTI DHHIUTEAHA.

OTHOCHTEIBHUCTD OIHOBPEMEHHOCTH. 3dMeANEHHE BPEMECHH H CORPAWLIEHHE
JNMHM.

BHEPIHA H HMUWIEC PeIATUBHUICKOH YacTHUEL.

C'RA3Ib MACCHI ¢ *HEPTHEI H TMAVARCON DEIATHBHCTCKOH HACTHIB. JIHEPIHUA
HUKLA,

Paznea 7. Keantopaa ¢pu3nka

fema 1. F1eMeumpr Keaumoeoit ONmury

®oTon. Gopmyna Maanky ¢eadn Heprue PuTona ¢ ero MaLTOTON, Inepria
H HMDYIEC POTOHA.

OTKpEITHE W Hecneaoranue potoxpderta. Onurer A, [ Croneropa, Jaxonu
QoTodqPeKTa. YparHEHHE DHHWTEAHA A DOTOIDPEKTA. «KpacHas rpaHHLA»
dotorddekra.

Naeaeuue ceeta. Onuitel I1. H. JleGenesa.

XHMUYECKOE ACHLTBUE CBETA.

JEXHHMECKHE YCTPOHCTEA W MNPAKTHUCCKOE NPHMEHSHHE  (JOTOBNCMEHT,
(doTodarink, conveHad Gataped, CeeToaHoA.

Hexonemperigin

MoTo3¢derT Ha yeTaHOBKE ¢ UHHKOBOH NIacTHHOIL

Hcecaenosanne 3akoHoB BHELWHETO doToxHpekTa.

CBeToaHoI

CONHEYHAT varaped

Temn 2. Cpoerse armoma

Mogene atoma Tomeond. Oneivbl Pesepdiopaa no paccesHl o =4acTHU.
TMpanetapuas  monenk atova  lMoctymatw Bopa. Hinyugwke w nornomenus
(OTOHOB NPH NEPEXONE ATOMA ¢ OAHOMD YPOBHA SHEPIHH HA ApyroH, Buaw
CNEKTPOR. CNEKTP yPOBHEH SHEPrUH 3TOMA BOIOPOJA.

Bunnoewe CBOiCTBA nacTHU. Boanw ag Bpoiina. KopnyckynapHo-eonHOBOI
JYanTrsM.

CHOHTAHHOE H BBIHYACICHHOE WAILY YeHHE,

TexHuyecxHe YCTPOHCTBA H IIPAKTHYECKOE TIPHMEHEHHE CREKTPAIbHbIi
AHALIEE (CHEKTPUCKUIN, JA3¢P, KBAH LUBBIA KUMLBHTCP,



Hextoncmpeniuin

Moacar envta Pezepdopaa.

ONpeneneHHe DINHHB BONHDBI JIasepa

[TadnioacHHe NHHCHYATLIN CMCKTPOR HANYYCHHA.

TNazep.

.‘l’ YENNYCCRT 3&'('”6!)1(1!0"”?. .wt'}a;mmoprmc' f’d&('ﬂi‘b?

HadnkagHHE NHHSHYATOrG CNEKTpa.

Tema 3. Amomuoe A0po

BECNEPHMENTL), NOKAIBLIBUOWHE CAMKHOLTL CTPOCHHA Aapd. OTKpeITHE
poaHvakTHBIOCTI.  Oneimu Pescpdopoa ne onpeacativie (OCTAB
PaaHOAKTHBHOMD H21y4eHHA. (BOHCTRa anbha-. OTa-, raMMa-H3Ny4eHHS.
Bananxe panHoakTiBIOCTH 1A JKHBUE OPTalliIMLL,

OTKPBITHE TIPOTOHA H HelTpoHa. HYENOHHAS Moaene sapa | eiseHbepra—
Heanenko. 3apaa anpa. Maccopoe 'moene aapa. Havrono.

Anpfra-pacnaa.  INSKTPOHHLIAH W NOIMTPOHHME OeTa-pacnaa. | aMma-
Il'lﬂj"lelll'le. 3£ll€0|| paﬂuoaI\THBIlL’}ﬂ) pa(:na,:la.

FHEPrNA CBAZH HYKNOHOR B AAPe. HACPHME CHIed. UeherT mMaccw aopa.

Aaepnoe peakusd. Jleaenue v cHure: aasp.

AaepHpid  pearkTop. TepMosnepHeli CHHTE3, 1IpoDAeMBbl W NEPLNEKTHBR
ATEPHON FHEPreTIEH. IKOIOTH'IECKIIE ACNEKTEl 9 PHOIT 3HEPreTHKH.

DMeMEHTAPHBIE YACTHUB. OTKPEITHE NOZNTPOHA.

MeTonbl HAONKDISHHA H PETHCTPALUH NVIEMEHTAPHBIX YacTHU,

PYHAIMEHTANBHBIC B3AHMOICHCTRIIL EAHHCTBO (H3HYECKOH KAPTHHE MIpA

TexHnIeCkHe YCTPOIICTRA 11 IIPAKTHNECKOS NPIMEHEHNE: JO3HMETP, KaMepa
BHABCOHA, AASPHBEIH PRAKTOP. ATOMHAR (OMDA.

Hlenouempannn

CHETUHE HORM3HPYIOWHX YaCTHL,

Vugnairec sttt 3pcnepitenin, 10HOPamopree paiionie

HCC1€00BAHNE TPEROR YACTHU, { N0 TOTOBHM (OTOrpadUsM ).

Pasaen 8, aemMenrrl ACTPOHOMHN B ACTPRH I HKH

ansl PazBHTHA ACTPOHOMHHA. anKfla..'lHOC H MHPQBO32[EHYCCROEC 3HAYCHHE
a{,‘.TpQIIOMHH.

Bun 3ee3anoro Heda. CO3BE3AMA, APKHME 3BE30EI, MAAHETBEL, HX BHAHMOES
ABHIKCHME.

CunHeyHaa CHETEMA.

Coﬂllllc. COJ'IIIC‘IIIaﬂ ARTHBIILTL, HeTowmnk ')llcpl'llll CO.“IU.a H 3B¢3a,
3e¢30b1, HX OCHOBHEHIE XaPakTepPHCTHKH. [lHarpaMMa «CNEKTPaIbHBIA Kiace —
CBCTHMOCTEY. 3BE3OLL rNABIol MOCACIOBATCABIACTH  3APHCHMOCTL  «MAaCCa
CRETHMOCTE» JINA 3BE3L IMABRHOH [OCACACBATENBHOCTH BHVTPEHHES (TPOCHIE



3e€30. CoBpeMEHHBIE NPENCTARNEHHA O NPOHCXOAXASHHE H 3BonrounH Coalua u
38C30, DTANML ACHIIIN 3BE3T

Mneunsiii [Iv1e — Hawa [anaktHra. [TonoxeHne 1§ asixenne ColHUA B
FanakTure. Tune ranakTHk. PaTHoranakTiky o keasapsl. YEpHEIC ObpLl B AOpax
ranaxTuK.

Becacunaa, Pacwnpenne Becacnno. 3axon Xalidna, Pasdoranme randsrik.
Te0pns BONBIOND B3PLIED. PENHKTOENES HINY “SHHE.

Macwrabnaa crpyxTypa BeencHuoii. Metaratakthea.

HepeweHubie npodaemp ACTPUHOMHN.

Jl”'vf(’HH'JL'CF-'HL' NUR VOIS

Ha®nwonoeBHA HEBOOPYAEHHLIM TNIa30M ¢ HCMONL3OBAHHEM KOMMBIOTEPHBIX
NPRICGKENHH I8 oOpeasIenna NoAoKeENNa 1efec X OOLEKTOR Ha KOIKPETIIVIO
JATY: OCHOEHBIC CO3Be3AHA CEBEPHOrS NONY WAPHA H APRHE 3BE3IM.

Hadnionenua g Teneckon Jiyns), nnanet, Muemoro Iyt

O6o0WwatoLuee NOBTOPEHHE

Panu {|r|i3u|cu H  ACTPONONMHH B JKOHOMHUESCKOM,  TeXHOADIHYIECKOH,
COUMANMBHON A HYTHUSCKOR Cpax ACATENEHOCTH YSNOBEKA, POIB B MECTO (PUHMKN
# ACTPOIOMHE B COBPSMENIION Hay MIOH KAPTHIIE MIPa, PonL (HU2HIECKDIT TEOpIIN
8 (POPMHPOBAHWH NPERICTABASHHI O  (PHIHYECKDH KAPTHHES MHPA, MECTO
du3Hneckoli KAPTHHE! MIIPA B COUISHM PAay COBPEMEHHHN €CTECTBEHHO-HAY 'IHBIX
NPEACTABNEHHHA O TIPHPOAL.

MewnpeameTHese CBA3M

H3y4eHne K¥pCa QI3NKNH dA30BOre YPOEHA B |1 KIACCE OCYUIECTRIASTCA ¢
VISTOM COACPKATEALHBIN MEXNPEAMETHEIX CBA3ell € KYPCaAMH  MATEMATHKH,
BHONOTHH, XUMAW, FEOrPAJMH H TEXHONOTHH.

.&f&’..h‘fﬂpt’(hf{’inub}(’ HOHAINNIA, CBA3AHHBIE ¢ H'S}v'qeﬂliem METOA0B lla}“{l-l()l'o
NO3HAHHA. ABNEHME, Hav4Hblil (AKT, rUNOTE3A. (PMIMUSCKAA BENHUHHA, 3AKOH,
TeOPHA, HAGNI0AEH 1He, FKCNEPHMEHT, MOJCAHPOBAHHE, MOOCNb, HIMEPEHHE.

Mamevamrung:  peIICHHE  CHCTEMBl  YPABHCHHD, TPHTOHOMETPHUECKHS
GYHKUHH. CHHYC, KOCHHYC, TAHMEHC, KOTAHNEHC, OCHOBHOE TPHMOHOMSTPHULCKOS
TOAOSCTRO, BEKTOPEl H HX NPOSKIHH HA OCH KQOPOHHAT, CNOKEHHE BEKTOPOE,
NPOHZROIHBIE IMEMEHTAPHLEIX (PYHKUHA, TPHIHAKH NOAOOHA TPEYNONbHHKOB,
ONPCUE; ICHHE ILICWALL INVCKHX PHIVP 1 0OBEMA 1.1

Kiterdantis! IMSKTPHUECKIAE ABNEHHA B kHBOH npupone, konelarenbHble
ABHIKEHHA B KHBOH NPHPOLE, ONTHYECKHE ABIEHNA B HHBOH NPUPONE, 1EHCTEUE
pwmauuu H{ KHBREIE Opl“dHH?M hl,

Nrovres: CI')OCHHC AIVNODE K .VIOJICK)"JI, KpHCIaJI,III‘ICCKa)I Cl'p}'h"l'_\"pa 'Iliepj.lblk'
TN, MEYAHHIMKW  O0NAORAHAA  KPHCTANNHUECKOR  PeUIETKH,  CRCKTPAnhHHI
AHWLIS,



Feocpugua:  MATHHTHBIE TIONKOCA  3eMAH. 3JaNeKH MArHATHEIX Pya,
¢GoTOCTEMKA 3CMIOT NOBCPXIIOCTIN, MPCACKAZANHC 3CMACTPACTINT

fexnorxcusn:  NHHHH MEKTPpONSpeaatl. TEHEPATODR NEPCMTHHORD  TOKA.
3ICKTPOABHIATCAb, HHAYKIHOHHAZ NCYb, pajap. PadHONPHEMHIK, TCICBU3OP,
aHTeHHa. tenedoH, CBY-neyb., NPOSKUHOBHLIE annapar, BOIOKOHHAA ONTHKA,
COMICUIES DATAPES.



MJAHHPYEMBIE PE3YJIbTATHI OCBOEHHA MPOMPAMMNEBL MO
PHIHKE HA YPOBHE CPEAHETIO OBLUEINO OBPA3OBAHUA

OcpocHHE yHEOHOMO npeaMeTa «di3nkas HA YPOBHE CPCAHLro OOLICro
00paBaAHYA (DAZ0BLIH ¥POBEHB) AOMKHO OOCNEYNTL JOCTHAHHE CREAVKILUMX
JTHYHQCTHLIX, M'(:mﬂpCAMCTIIUX H an,.'lMCTllblx Oﬁpalionﬂ'ﬁ;'ﬂbilhlx pCC}}'JbTi.lTOB.

JHYHOCTHBIE PE3YJILTATHI

JINYHOCTHEBIE PE3YALTATH OCROEHHA VYEOHOrD npeaMeTa «DH3HKa» AONAHH
OTPAXATE TFOTOBHOCTE M CNOCOOHOCTE  OOVHAKMIHNGA  PYKOBOACTROBATBLEA
ChopMUPOIEAHHOH BHYTPEHHEA TNOHUHEH NHYHOCTI, CHCTSMOIl USHHOCTHHX
OPHEHTAWUNI,  MNO3UTHBHLIX  BHYTPEHHHN  YOSHACHHI,  COOTBETCTBYHIWNX
TPAIHUHOHHBIM LEHHOCTAM POCCHACKONO OOWECTBA, PACIIHPEHHE ACH IHEHHOTO
ONBETA H ONBITY ALATSALHOLTH B I'IpOU.éCCG pea.nuaau.uu {NHOBHBIX HanpﬁBJ'leHHﬁ
BOCNNTATENLHOH ICATENLHOCTH, B TOM YHCNE B UACTH:

1) FPAARIAHCKOFO BOCMHTABHA!

CPOPMHPUBEHHOCTE IPKUAHCKOR IIUSHUHH QOVYAKUCTOCH KUK dK THBHOIL H
OTRETCTREHHOTO WNEHA POCCHHCKOrS OSIISCTRA,

NPUHATHE  TPATHIHOHHBIX  OOLIEHENOBEYECKHX  T'YMAHHCTHYECKHX M
AEMOKPATHYECKHX LSHHOCTEH:

JOIOBHOL B BOUIT'H C'IJISMCCI'H)‘NJ HMSHICNBHOL b B MH'I‘CPOC;Q.\ lp&m,lﬂHCKlNO
OGIIECTRA, VUACTROBATh 6 CAMOYNPARNEHHY € O0DAJORATENLHOH OPraHH3aH 1,

YMEHHE B3aHMOJCHCTBOBATE L COUMANBHBIMH HHCTHTY TAMH B COUTBETCTBUN C
HX (l)}'HKIlHSIMM H HAZHAUCHHEM,

JOIQBHOL Ib K I}‘M&Hﬂ IapHUﬁ H BUJlOH'IepCKL)ﬁ ACATSJIBHOC | M,

2) nATPUOTUHLCKOND RACANTAHUA:

cQOPMHPUBAHHUCT B poveiickoii I'PAKLAHCKOH HACHTHYHOCTH,
NATPHOTHINA:

UEHHOCTHOE OTHOLWIRHHE K 10CYIAPUIECHHBIM  CHNMBOIEAM, MOCTHRCHIAN
[OCCHACKHN YUEHRX R OONACTH DHIHKH H TENHHKH,

3) 1y X0BHU-HPABCIBEHHOI 0 BOCHHTAHHS:

CAOPMHPOBAHHOCTE HPABCTBEHHOID COIHAHHA, ITHUSCKOr) NOBSICHHA,

CHOCOOHOCTE DUSHHBAIL CHIYALHK H (PHHHMALL OCOIHAHHBE PELUCHUA,
OplleHTl'lpyﬂCh HA MOpanhHﬁ-HpﬂECTReHHHe HOthl H IIEHHOCTH, B TOM YHCNE R
DRATENEHOCTH YHEHOIO,

OCO3HAHHE NHYHOID BKNAAA B MOCTPOEHHE YCTOHYHBOTO OVAVILET O,

4) ICTETHYECKOrO BOCMHTAHHA:

ICTETHYECKNE NTHONIEHHE K MHPY, RKTKWUAT AWTETITKY HAYUHOTO TROPUECTRA,
NPHCYLLETO PHIHYECKOH HAVKE,



%) TPy 20B0TO BOCNHTAHHA:

HITCPRC K pasnHuneiM cepay npopeccHonanuiioil ICATCALIIOCTH, B TOM
YH{IEC CBA3EHHBIM C (bHSH KOH H TEXHHEOH. ¥YMEHIIE COBSPIIATE OCO3HAHHBIH BbIE"'OD
Oyaywci npoPeccHH H PCAMTH30BLIBATL COOCTECHHBIC SKH3HCHHBIC MNAHBI:

FOTOBHOCTB H CMOCOOHOCTH K 0OPaz0RPaHHIO U CAMOQDPA3IORAHHIO B ODNACTH
ll]ld',}MKH Hd l'lp(‘FTJI'JKCHIIH BCCﬁ ATH3H,

6) FROIOTHYSCKOT0 BOCMHTAHHA:

CHOPMIIPOBAHHOCTL  3KOMOFHYCCKOH KYABTYPBl, OCOIHAHHEC [NODLILHOMO
XAPAKTEPA IKONOrHYECKHX Npodnem:

ﬂJlalinOBaHl'lC H OC}'LI.I(‘.CTBHL‘IIHC ,&CﬁCTBHﬁ Bt’)hp)")l(alﬁlu\.‘ﬁ CpCﬂQ HA X IBY
3HAHHA UeNIeH YCTONYHEOrO Pa3sBUTHA Y4ENOREUSCTEA;

pacwIpelnie OnupTa OSATSABIOCTI JKOJOTISCKON  nanpamielniocTn  1a
OCHOBE HMEKOLIEXCA 3HAHIIE IO d}ll'SHKC.

7) MCNHOLTH HAYINOr) mO3NANnNa:

COPOPMHUPIBAHHOCTE  MHPOBO3IPEHHA, COOTBETCTBYIOWETS COBPEMEHHOMY
YPOBING PAIBNTHR (JHIHIECKOT 1AYKH,

OCOZHAHHE UEHHOCTH HAVUHOH JCATENEHOCTH, MOTOBHOCTH B MNPOUECCE
H3YMEUMA  QU2UKKH  OCYLIECTENATL  MPOSKTIYID  #  HCCNEAOBATENLCKYIO
JEATENBHOCTD HHAWBHAYATLHO W B MPYNNE.

METANIPEAMETHBIE PE3Y/IBTATHI

Mo3HABATCABLHHC YHHBCPCAAbHBIC YHCOHDbIC 1CHCTBHA
basjoBble AOrM4UECKE TIHCTBHAS
CAMOCTOATCMBHO  QUPMYNNPORATE W AKTYANH2HPOBATL  MPOSACMY.
PaCcCMaTPHBATh €€ BCECTOPOHHE:
Oan,EICJI!ITl: UCNH ACHTDJILHOCTH, J30AB3TL ﬂapaMCprl bl Kplth}lel MX
AOCTHHEHIA,
BEIABNATE  2AKOHOMCPHOCTN H  NPOTHBOPCHHA B pacCMaTpHBaCMbIN
HIHUELKHX ABICHHAX,
pa;)pé)ﬁaTblBaTla nnan pcmclmn npOflJ’lCMl..l ¢ }"IGTOM A3 HMCIQUWHXCA
MATEPHANBHEIX H HEMATEPHANBHBIX PECYPCOE,
BIIOCHTDL KOPPEKTHBLL B ACATEILIIOCTE, OLCHHUBATEL COOTBETCTBHE Pe3yAbTATOR
UETAM. DUCHHBATD PHCKH NOCAEACTEHI ISATE/IBHOCTH.
KOOPONBIPOBATE M BREINOANATL  PadoTy B YCIOBHAN  peanehora,
BUPTYAILHOTO 0 KOMOWHHPOBAHHOTO B3AHMOOEACTBHA,
pa;}BHBaTb I{pe.aTHBll{)e MLIWNECITHE an pel.uemm IKHIILHNLIX npO{iJleM.
ba30BbI¢ HCCNEAOBATSILCKHE ACACTBHSE!
BAAOSTL NAVYYNGH TepMINIONOriedi, KNOISBLIMYE NOIATHAMH 11 METOIaMN
PHIHHELKON HAVKH



BNA0ETh HAPBIKAMH Y4SOHO-ICCNEAORATENECKON H NPOEKTHON I€ITENLHACTI
B 00NaCTH MH3IIKH, CNOCOBHOCTLIO 11 COTORIOCTLIO K COMOCTOATCALIIOMY TIOHCKY
METOI0B PCLICHHA 2a0a4 d')HBH‘-ICCKO["O COICIPHAHHA. NPHMCHEHIRKY PAIHYHBIX
MCTOI0E MOZHAHHA,

BIANeTh BHAZMH OEATENbHOCTH MO MOAYYEHHIO HOBOCC 3HAHHA, Ero
MliTCPan‘Tﬂll.IHI. ﬂpCOﬁpﬂ:BOB&llHl(} H nplIMCHCIIPIIO B p‘;l'}.llll‘lllbl)i }'*ICﬁllbIX
CHTYAUHAX, B TOM YIICAE NPH CO3ZNAHAH YHEOHHX NPOSKTOB B8 OONACTH (MH3HKH,

BLIABNATE NPHYHHHO-CACACTBCHHBIC CBAZH @ AKTYANH3HPOEATG  3AJaMY,
BblABHIATE FHNOTE3Y €€ PELICHHA, HAXUAHTL APrYMEHTH A4 ACKA3ATENLCTBA
CBLHIX }TBCp?IC,’],CIIHﬁ, 3009BaTL ﬂﬂpﬂth‘Tpu H KpHTCpHI-'I leﬂC]lHﬂ;

AHANH3HPOBATL NONYYEHHBIE B XOJIE PEWESHHA 331348 pe3yNbTaThi,
KPHTI'IECKH OLUSINIBATL HX A0CTOBEPIOCTL. NPOrTIONIPOBATL H3MENIIIE B HOBHIX
YCNOBHAN,

CTapHTL H  GopMynnpeBath  coGCTESIINBIE 333K B 0OPA3oBaATEILHOMN
DEATENLHUCTH, B TOM YHCAE NPH H3YUEHWH PHIHUKH:

OABATL QUEHKY HOBLIM CHTYAUHAN, QUEIHBATL NPHOBpeTSéniLii onuiT;

YMETE NEPSHOCHTE  3HAHMA N0 (H3HKE B NPakTUUYSCKVH) ODnacTs
N3N ASATSALIIOCTH,

YMETb HHTEMPHPLOBATL 3HAHHA N3 PASHHIX NPEIMETHHX OOJACTEH,

BHJBHraTE HOREIE HAOEIL, (IpeANAraTk OPHIHHANLHER NOINOAE!I H PEILEHHA,

CTaBHTL NPOOMEMB] H 340a4H, JOMYCKAKILIHE ANbTePHATHEHEIE PEILEHKA.

Padora ¢ HHPopMauHedi:

BJANETH HABRIKAMII TIONYUSHHA NBPOPMAUHH PHIHYECKOTO COICPHRAHNA H3
HCTO'HHKOB PA3sHBIX THMOE, CAMUCTOATSIBHO OCYLIECTBALTE NONCK, AHANMIA,
CHCTEMATHIALMIO H HHTEPRPETALHK HH(POPMAUMH PANHYHLIX BHIOR W dopm
npe,qcmaneuun;

OUEHHEATE A0CTOBEPHOCTE HHPOPMAUHH,

HCPONL3DBATE  CPEACTEA  HHOPMAUHOHHEIX W KOMMYHHKAUHOHHbIX
TEXHMWIONIN B peWICHHY KOTHHTHRHBIX, KOMMYHHKATHBHBX H OpraHH3adHOHHBX
33084 ¢ COONIOACHIEM TPeOORAHIIN  3PrOHOMIKH, TENHHKH Oe30NACHOCTH,
FHTHEHLL, PECYPCOCOEPEACHHA, MNPABOBEIX H  3THYECKHX HOPM, HOPN
HHPOPMALKROHHOI B£30NaCHOCTH:

COSLARATD TEKCID DHSINCCKUIY CULCPAGHHA B PASIHYHBY  OpMATax ¢
VUETOM HAZHAUCHWS HHPOPMALMH 11 USNCBOH ayIHTOPHH, BHIGNPAY ONTHMANbLHYHO
(OPMY MIPLACTABNEHHA 0 BH3YATH3UUHN.

Kom MYHHRATHBILIC YTTHRCPLATLIIBIC }"Icﬁllblc ACHCTBHA:
OCYIIECTRAATE OOIUEHHE HA YPOKaX (PHIHKH H BO BHEYPOYHGH DEATEIBHOCTH,
PacnioNINBAIL>  NpCAMOCHIIRII I(OIId).’I HKTIHIBNX cmyauuii H ChHAr4YaTh
KOHMAHKTH,



pZBBépH}"IO H JONHYHO H34Ardie CBOXO TOHKY 3PEHHA € HCIIOMB3OBAHHEN
AZLAROBLIN CPCOCTE,

NOHHMATE H HCMOABIOBATE NMPEHMVLISCTEA KOMAHAHON I HHINBHAYANBHOI
pPadoThl,

BHOHpaTE TEMATHKY H METOJBl COBMECTHBIX OSHCTBHH € YYETOM OOWHX
HHTCPCCOE 11 BOIMOKBOCTEH KDKOOMD WICKHA KOAACKTHEA,

NPMHMMATE  LUENH  COBMECTHOH  ACATENLHOCTH,  OPraHHIOBLBATL  H
KOCPARHNPOBOTH ACHCTBHA NO ¢ JOCTHIKCHHED. COCTaeAaTe M.IaH ,ﬂCﬁCTBN“,
PACNPEICNATE POAN C YHETOM MHEHHH YUACTHHROB, OOLY:KIATH PEIVALTATH
COBMCCTHON PatOTLA,

OUCHHBATb Kd4€CTBO CBOCro BKIAAA H KaAXIOoroc YHYaCTHHRA KOMAHABI B
OOIIMIT PE3VILTAT N0 PA3PNOOTAHNILIM KPUTEPIAM:

nmpeaIarale HOBBIC INPOEKTBEI, CUCHHBAT HAEH © MNOZHUHH HOBH3BHEL,
OPHIHIANLIIOCTH. "pﬂ[{TH'ICCKOﬁ S(IATHIMOCTIN,

OC}‘ll.leCTBﬂﬂTb NU3IHTHBHOL CTpﬁTerll‘leCKoe NOBLACHHE B pa'.iﬂl"l"ll'lbll\'
CHTYAUHAN, NPOACAATL TBOPUECTRO K BOOOPDKS I IHE, DLITL HITHUHATHDHLIN.

PervaaTHRHLIR YHHBEKANLHLIE YUedHbIe NelicTBHA
CaMOopIraHHIauHg:

CAMOCTOSTENRRO QCYIMECTRASTh NORHARATENRHYIY NEATENRHOCTR B OOMACTH
$H3HKH W ACTPOHOMHH, BHABMATE NPOONEMBI, CIABHTE H GOPMYIHPUBATH
COOCTEEHHHE 2a0aYH.

CaMOCTOIICMBHO COCTABIATH (I1AR PCIICHHA PACYSTHMIN H KAYCCTBCHHBIN
3ana4, NN3H BRINOAHEHASA NPAKTHUECKOH PAtoThl C YUETOM HMERIWHXCS NECYPCOB,
COOCTBEHHHX BO3IMOIHOCTEH W OPSINOYTSHHIA:

O3BATh QUSHKY HOBBIM CHTVAUHAM,

paClLIl"I pﬁTb paMKH )’HCﬁHOI’O l'IpC,lMCTa Ha (CHUBC MM HBIX anAﬂ(}‘ITCHITﬁ:

nenarb OCCZHAHHBINH BRIOCP, apryMEHTHpoeaTe ero, Opatb Ha ceda
OTECTCTBCHHOCTD 3 PCLUCHNC,

OUCHHBATE IPHOSPETEHHBIA OTIHIT:

COOCODCTROBATE POPMHPOBAHHIO H MPOABACHHKY 3pYIHUHH B 00nacTi
(H3HKH, MOCTOSHHO TOBBILATL CBOH ODPAzOBATENEHBIN H KYBTYPHBIH Y POREHD.

CaMORONT POJTL. JMOLHONATLIIBIH HIITC/LTCKT:

NARATH QUCHKY HOBBIN CHTYALUMAM, BHOCHTE KOPPSKTHBH B8 ASATSNLHOCTb,
OUCHIIBATEL CODTBCTCTBHC PC3yYNILTATOR LCNAM

BAd0eTb  HABLIKAMM  MOZHABATENLHOW  pemekCHn KK  OCOZHAHUS
COBCplI.IaCMLIR ,.'.ICI»-"ICTBIIﬁ H MULICOAHTCALILIX I'IpOLl.CCC(}B, HX pC"J}-'J'II..T‘JTOB n
OCHOBAHHI:

HCNONLIOBATEL TIPHEML] PCHACKCHH ANA OUCHIKH CHTYALHE. BNOOpA BCpIIOTo
PELICHHA.



YMETE CUCHHBATE PHCKH H CBOCBPEMEHHO NMPUHHHMAITE PEUISHHA MO HX
CIHHKCHHIO,

NMPAHAMATE MOTHBE H 4pryyMEHIBl APYMHX IIPH QHAIN3C pPe3vILTATOR
ACATCNBEHOCTH,

NPHHHMATD CEe0A, MOHKMAA CBOH HEJOCTATKH H JOCTOHHCIBAL

NPHIIHMOTL  MOTHBL] H API¥YMEHTL APYTHX OPH QIETHIG  Pe3yALTITOB
ACATENEHDCTH,

NPHINABATL CBOE NPAaBO H NPABO IPYCHX HA OWHBKA,

B NPOoULCCE ADCTHZKEHHA NHYHOCTHBIN PE3YNLTATOB OUBOCHHA NPOrpaMmMH
no Pu3uke ana YpoRna ¢pcanerdy o0wery oGpatosanmna v O0yuAOWHXCA
COBCPLICHCTBYETCA IMOUHOHATEHEIA HHTENIEKT, npe,'l.rlonaralomuii
CHOPMUPOPALINIOCTL

CAMOCO3HAHHA, BKAIOYARIETC CNOCODHOCTE NOHIIMATE CBOE IMOLIHOHANBHOS
COCTOANME, BILASTD IIANPABTSHHA PA3IBHTHE COSCTBEINION IMOLIONANLEOI chepn,
DBITE YBEPEHHLIM B CeDE:

CAMOPENNHPOCAIIHA, BEMKMAKMUErO CAMOKONTPOAL, YMEIHE NPHIHMATL
OTBETCTBSHHOCTb 33 CBOE  MNOBCACHHE,  CNOCOUHOCTL A1ANTHPOBATECE K
JHOUHOTIAALIWN IBMEUCTHANM 1 DPOABNATL F’"E’KOCT[), OuTL OTRPLITWM [IOBOMY,

BHYTPRHHENR MOTHBAUHH, BRAOHAWER CTPEWICHHE K JOCTHARHHKY UENH N
Yonexy. ONTHMIIM. HBHUIATHBHOCTE, YMCHIC DeliCTEOBATE HCXO0JAS H3 CBOHX
BO3IMOKHOCTEH,

IMMAATHH, BRIKHAKLIEH CIIOCODHOCTE MOHHMATE YMOUHOHANEHOE COCTOAHNE
APYTHX.  YY4HTBIBATE ¢rQo MNPl OCMUIUCCTBJICHIN QOWEHHS, CNOCOOHOCTh K
COTIYECTBIIE H CONSPEARIIBIAHIIAD.

COUHAIBHbLIX HABbLIKUE, BKAKYAKWKX CNOCOOHOCTE BHICTPAHBATDL OTHOLLCHUA
C APYTHMH JH0ALMH, 3300THTECS, NPOARNATE HHTEPEC H PA3PELIATL KOH(IHETLL.

NMPEAMETHBIE PE3Y.MbTATHI

K KOHuy 0OyueHws & [0 Koacce npeaMeTHbie pesyabTaThl Ha OA3080M
}"p(}BIIC A0MKHLI (lTp'JHG.lTb Cll}()pM HpOBaIIIIOCTb } 06}"I(IIOI.L[H.\'C}I }'MClIllﬁ.'

NEMOHCTPHPORATL HA NPHMEPAxX Polb H MecTo HIHKH B $OopMHPORAHHI
CORpeMeNHoil Iy ol KapTHHBI MHPA, B PA3BHTIIH COBPSMENHOl TeXHIKH N
TEXHOJOMIA, B NPAKTHYECKOH ISATENBHOCTH JIIONEN,

YIUNTBIBATE  FPAIHUE  OpHMEHSIHA  H2YRIIEX  QH3HIECKHX  Mopensil.
MATEPHANLRAA TOYKA, HHEPUHANLAAA CHCTEMA OTCUETA, ABCONKTHO TBEPAOE TeNnq,
Hﬂmbllblﬁ ras. Moagnn CTp(lelIHQ l'a.')OB, "-T-ZM,],KOCTGFI H TBéanlS Ten, T()lle'lllhlﬁ
WIEKTPHYUSCKHA 3aPAa NPH NEWEH HH (PI3HUSCKHY 3a1aY,

PAcnOZABATL QHINYECKHE ABACINA [IPOULCCL ) W OGLACIATL HX Na 0CI0Be
3AKOHOB MEXAHMKH. MONEKYNAPHO-EUHETHUECKOR TEOPHH CTPOCHHA BELLECTRA |



JIEKTPOAHHAMHKH.  PAPHOMEPHDE H  PABHOYCKOPEHHOE  MPAMOSHHENHHOe
ABHKCIIHC. CBODOMIOC NAICHHG TCA, ABIDKCIHC MO OKPYAUIOCTH, HICPLIIA.
B2AHMOISHCTBIIE TeN. ﬂ[i(b(b}"?»llﬂ. 6DOYHOBCI{OC NEHRSHHE. CTPOSHHE AULAKOCTED
H TBEPIBIN TCA, HIMCHCHHC 00BCMA TC NPH HATPCBAHHH (OXNQAACHHH ), TCILNOBOC
PAaBHOBECHE, HCIIAPEHHE. KOHACHCALIMA. INABAEHHE, XPHCTALIM3AUNA, KHIIEHHE,
BILKHOSTL 303,11}'.‘{8, NOBLILLLIIHL JABNCIIHA r3a ﬂpM ord I[al'pCBﬂllHPI G i}ﬂl(pblTOM
COCYAE, CBA3L  MEMAY DNAPAMETPAMH  COCTOAHNA ra3a B8  H3ONPOUSCCaX,
NCKTPH2AUMA TEA, B3aHVOAZHCTBHEC JPAIOE,

ONHCHIBATE WEXAHHMECKDE ABHACHHE, HCNOAL3YA (DHIHUECKHE BEHYHHBIL
I(L)(}p;llllim.\ NyTL. HCPCM{.‘U.I,CHHCQ CK{)['IOCTL. YCKOPCEIHC, MACCA TCJIO, CHNA,
HMOYALC TE€NA, KHHETHYECKAA 3HEPrHA, NOTEHIHANBHAA 3HEPTHA, MEXAHHYECKaR
patoTa, MexalniecKkas MOLIOCTL. NPl CAACAIIHH  MPaBHALIIC TPaKTOBATE
¢H3H‘ICCHHH CMHCT HCIOAB3YEMBIX BSNHUNHH. HX ODO3IHAYSHHA H SOIHHLBL,
HNAXOAHTL POPMVIM, COAILIBUOWMNE JUINYI0 DHITIECKYIO BEIHHMIEY ¢ JPYrHMI
BSIHYHHAMA:

OnNCLIBETE M3}"Iellllble TENNOBLIG CBOF‘ICTBa TEA H TINUBEIE ARNEIIHA,
HCNONE3YA  (PHIHUECKHE BENHUMHBL JABACHME raza. TEMNEpaTypa, CpPeaHaA
KOHETHHECKAR DSPryA XAOTH'ECKOrO AGHIKEIINA MONSKYN, CPEAIISKGADPATHIIad
CKOPOCTb MOJEKYN, KOAHYSCTBO TENNOTH, EHYTPCHHAR IHEPrHa, padora rasa,
ko2pPULINEHT noNEsHOre AeHCTEMA TSNAOBOrC OBNFATENs, NPH  OIHCAHHE
NPaEHILHC TPaKkICOBaTk OH3IHYECKHH CMBICT HCNONB3YeMLIN BENMYHH, HX
ODO3HAYCHHA M SOHHHUEL, HANCANTE GOPMYNH, CRAZHBAKILUHE JaHHVIO
OH3HYECKYIO BENTHYHHY ¢ IPYTHMI BEMHYHHAM,

ONHCBIRATE H3VISHHLIE 3NEKTPH'IECKIIE CROCTRA BELIECTRA H INERTPH'IECKHE
ABNEHHA (NPOUECCHI), HENOAB3YA (DHIHUECKHE BENHYHHLL IEKTPHHLCKHI 3apAa,
'3,1ek'l'pllquKO¢ l‘l'l)Jle, Hﬁnpﬂ)&'éﬂ“{)ﬁ"l’b neaa, NOTEHUKHEnN, pa.'}H{)CTla NOTEH ULHAWIOR,
NP OMNHCAHHH APABMALHO TPAKTOBATL (PHIHUSCKHH CMEICA  HCAOALIVEMBIX
BN, MUX ODOIHAMEHMA H SAHHMUL. YKA3bleATE QOPRYAL, CBA3LIBAOLHE
JAHHYHR: Q)Ii 3HYCCKYHC BEMHYHHY C APYTHME BSTHYIHAMH,

ABANHIHPORATE PHINYECKNE NPOLECCE H ARMSHHS, HCNONb3vA (II3HUECKHE
38KOHBI H NPHHUHNGL 3ak0H BCEMHpHOTro TaroteHia, [, I » Il 3axons HbtoTOHE,
ZAKOH COXPAHEHMA MEXAHHYECKON JHEpPruH, 2aKOH COXPaHEHHA HWMNYNbLa,
HNPHHUHLL CYNCPHOSHULH CHJ, HPHHUHIL PABHOHPEEHA HHSPUHUIBHBIX  CHCLED
OTCUETE, MONSKYNAPHO-KHHETHUECKYID TEOPHID CTPOSHHS BELICCTRA, Fa30BbIe
3AKOHB, CBAZb CPEIHEH KHHETHYELUKOH JHEPrHH TENNUBOIY ABHHEHHA MOMERYA
ADCON T HOR TEMNEPATYPOH, NEPRAhIH JAKUH TEPMOAUMHAMHEKY, 34KOH CONPAHCHHS
'}ICKI')I!M@CK(}IU Ziapﬂ,{.la, JAKCH K}'JIOH'J. lllJlI TIUM pa.&,lll'l'-lal'b IJJIOBCCH'_\’I()
(POPMYNHPORKY 3AKOHA, €10 MATEMATHUESCKOE BHIPANEHHE H YCIORHA (FRAHAILM,
OOJACTIL) HPHMEHHMOUTH,



OOBACHATE OCHOBHBIE MPHHLHNB JEACTBHA MalIKHH, Npaoopos N
TCXIIHYSCKHN YCTPOHCTE, PAsaHUaTh VCIOBHA HX OC30NACICre ACNONL3OBANHA B
NOECEAHEBHOH KH3HIL,

BHIMONHATE 3KCNICPHMCHTEI MO HCCACAOCBAHHMIO GHAIYCCKHN  ABICHHA N
NPOLIECCOE € HCNONBL3OBAHHEM MPAMBIX M KOCBEHHBIX H3MEPEHHI, NpH 3TOM
dopmynnporaTe  npoGacMyY/300a4y M rHNOTE3Y  VUCTIOrO  DKCNCPHNMCHTA,
COOMPaTb VCTAHOBRY M3 NPEOIMKEHHONO ODOPYAORAHWA, NPOBOAHTL QNEIT W
(hopmMynHpoBaTh ELIBCAL),

OCYWECTBAATE NPAMBIE M KOCBEHHLIE H3MEPEHHA (PHIHMECKHX BEAHUHH. NP
ITOM Bblﬁ“p&Tb OHT}!Ma.HLIILIﬁ CHOCOG H:}MCPQIIHII H HCAGILIOBEATE HIBCCTHLIC
MEeTOAb] QUEHKH NOTPeILHOCTER HAMEPEHHA]

HCCNEAOBATL  3ABHCHMOCTH  MEHRAY  DHIAIECKIMII  DEH'HHAMH ¢
HCMOVIBROBAHHEM NPAMBIN H3MEPSHHHA. NPl TOM KOHCTPYHPORATE YCTAHOBKY.
HKCHPOBATL PE3YILTATH IIOAY'IENNOA 2aBHCHMOCTH PUBITISCKHN BENH'HH B
BN AE TAOAMU W rPAPHKOB, AENATH BEIBOALI MU PEIVALTATAM HCCIEAOBAHNS .

COGJII(},D.aTb I'IpaBHJa ﬁ%OﬂaClll)l'O Tp}',la npu I'lp()Be,'.lelll‘lH I-ICCIle,!l()Balll'lii B
paMKax  yUeGHOMD IKCNEPHAICHTA, YUSGHO-HCCNLIAOBATENLCKOH W NPOSKTHOM
ASATENLHOCTH € HCMONL20BAMEN HIMEPUTENLILIK YCTPOHCTE N 1aS0paToOPUOro
O0OPY N0BAHNA,

PELUATE  Pac'I€THEIC 33Ja'1H ¢ ABHO 33JaHHOH OH3W'IECKON  NOJCNBH,
HCMOMNB3YA PHUUYECKIIE 2aKOHEI H NPHHLMHIB, Hd OCHOBE aHaNK3a YCNOBHA 3a0d4H
BEIOHPATE DHZHHECKYICO MOJENL, BELISAATE PHIHYSCKHUE BEIHYHHH H JOPMYIIHI,
HEOQOXOTHMBIE A0A €¢ PEUICHIA, TIPOBOINTE PACYSTH Il GLUEHHBATE PEANBHOLTE
NoAY'IEHHOC 3HA'ICHHS ¢i3Hieckol BENINIHHEL,

pPewaTh KAULCTBEHHLIC 3AJ44H . BbICTPAHBATE NOMHUECKH HEMPOTHBOPEUNBY K
uenOtuc)' paccymuenuﬁ ¢ Om)p-nﬁ HY HI}}"IQHHHQ TAK(OHBL, Z!aKOHOMepHOCTII n
(PH3HUECKHE ARNEHHS,

HCPONL3OBATE  MPH peleHHY yqeOHBEIN  323Q'1  COBPSMEHHbIE
HHPOPMAUHOHHBIC TEXHOIOTTIH LI NOKHCKA, CTPVKTYPHPORAHHA, HHTCPNPCTALIHI
H DPSOCTABNEHII YY4&SHOM H HAYUHO-NONYNAPHOH HHPOPMALIHI, TONYUSHHOH W2
PA3NHYHEIX HCTOYHHKOE, KPHTHYECKH aHANH3HPOBATE NOAYYAEMYI0 HHPOPMALIHED,

NPHRONRTL NPHMEPE! BKIAJA POCCHICKHX H 2apvOSKHbIX YYEHBIX-PHIHKOB B
PASBHIIG HAYKH, OOBSCHCHUC IPOLCCCUB OKPYRAWLWLEIO MHPA, B PASBHLIHC
TEXHUKH W TEXHONOTA,

HCNONL20BATE TEOPETHUECKHE 3HAHHA MO PHEWKE B TOBCEAHEBHOH HHIHN
Ans Q0ecneueHna 0820NACHOCTH NPU OOPAIIIEHHN ¢ NPHGOPAMH W TEXHHUECKHMI
}"CII)OITICI'B&MM. JUIH Cl)XpaHCHH)I 3,'.10')[:!8!:»11 1 CO{;JIIOJ[C'HII)I HOpM JKQIGIHUCC RO ()
NORSACHUA R OKPYAANIEH cpene,



padoTaTE B TPYMIE C BBINONHEHHEM PAVIHYHEIX COUHANBHBIX PONSH.
NASIHPOBATL  PADOTY TPYNINL, PALHOIVILIG PAacIpeacnarte obs3aimiocTi N
MaGHHPOBATE ACATCIBHOCTE B HOCTAHJAPTHRIX CHTVAUHAX. AACKBATHO OUSHHBATH
BKNAN KAOKNOrO H2 YH4ACTHHUKOB FPYNML B PCLUCHUC PACCMATPHBACMOH NPOOICMbI.

K xonuy odvieHna B 11 knacce npeaMeTHbIe PE3ZALTATEL HA OA30BOM
)’pOBIiC A0NKHLI O'l'p&'d(&Tb Cfl)OpMHpOBaIIIIOCTb Y 06}'*IQIOMPIKCII }'MCIIHﬁ'.

NEMOHCTPHPORATL HA APHMEPAX POib H MECTO GHIHKH &8 fopMUpPOBaAHHN
COBPCMCHHOI HAYYHOW KAPTHHLI MHPA, B PA3BHTHH COBPUMCHHOH TCXHHIH N
TEXHONOTHIT, B NPAKTHYECKOR NEATENLHOCTH NKOJEH, LEICLTHOCTE W EAHHCTBO
1[Ju'3w|¢clc0i’| KAPTHILI MHPA,

YYHTLBATE FPAHHUBI NPHMEHEHHUA HWZYYSHHBIX (QHIHYECKHX MOJENLH:
TOMEHIILIH MEKTPIYECKHI] 3apaa, Nyl CRETA, TO'['NILIT HCTONIIIK CBETA, A1epiad
MOIENE ATOMA, HYKIOHHAS MOAEAb ATOMHOMO AAPA OPH PLLICHHH (PH3HYECKHX
32000

PACNOIHABATE PH3HUECKHE FBACHHA [NPOLLCCH} H QOBACHATE HX HA (XHUBE
J{KONOB ;}J‘Iel('l'p(l,.'ll-'lllaMHKH H I(BﬁEITOUOﬁ q)HBHKH: ')Jlelfl'pH'IeCh“aH ﬂpDB(),.'lHMOCI’b.
TSNAQBOE, CBETOBOE, XHMHUECKDS, MATHHTHOS ACHCTBHMA TOKA, BRAUMOICHCTRHE
MArIINTOB, JIEKTPOMArHYTIIAA  IDIAYKUNHA, JERHCTBHE MArGNTUOrO 00na  Ha
NPOBOOHHK ¢ TOKOM H ABHXKYWHHACA 3ApPAn, INEKTPOMArHHTHBIE KONEDGHNS W
BOJHLEL, MPAMOIIHENIHOE pPacnpOCTPAHSHHE CBETA, OTPKEHHE, NPENOMICHHE,
HHTEPQEPEHUHA, IHGPaKIHA H NONAPH3aUHUA CBETA, JHCNEPCHA CBETA,
dotornexTpudecknil 3ddekT {potorddexr). CReTORNE JaENEHHE, BORHHKHOBEHHE
JIHHEAYATOre CNSKTPA  ATOMA BOIOPOAA, SCTECTREHHAA M HCKYCCTBCHHAT
PAAHOAKTIIBHOCTE,

ONUCHIBATE HIYUMCHHBIS CBOHCTEA BCLUELTBA (INEKTPHYECKHE, NATHITHLIEC,
ONTI e KHQ, ang thll ‘IQCK}'IO l‘lp(l BORAHMOLTE paI}JIH YHHX C[‘e_ﬂ] n
AIEKTPOMATHITHNE  SBICHHA (NPOULCCBI ). HCNOALIVA (PHIHUESCKHE BENUHHBL
ISKTPHHECKUH 2aPAS, CHAA TOKA, NEKTPHUECKOE HANPAAKECHHE, SNEKTPHISCKOE
CONPOTHRIICHHS. PASHOCTDE (TIOTCHUHANOB, WICKTPOIABRHAYLAA CHIIA, padoTa TORE,
HHIYKUHA MATHHTHODO MONA, Cina AMnepa, ciina JlopeHua, HHIVKTHBHOUTE
KAaTYLIKA, 3HEPrHsA WIEKTPHYSCKOr0 H MarHHTHOro naneh, nepHoa H 4acTora
Konebanuid B koneGaTeNBbHOM KOHTYPE, 28pAd H CHIA TOKa B TNpoLEcce
IFAPMOHHYCCKHX  AICKIPOMALHHTHBIX  KONCOdHHH, JUKYCHUC  PACCLUSHHE N
ONTHUSCKAR CHME NHH3EL, MPH CAHCAHHN MPABHABHO TPaKTOBATE QU3HYSCKUIT
CVMBICA  HCRONL3YEMBIX  BENWURH, WX COO03HAYEHWA MW COWHHUB), YKA3LIBATH
lllO]‘)M}'nbl', CRAZHBRARIIHE MHH}'K} {b"'}l‘l‘leCK}'FO Bt’fltllIHHy ¢ }lp}'l’" Ml
B IHUMHAMH,

ONICKWRATL  MIYUEHHHIE KRAHTORHE ARNEHHA M APOICCCH),  HCNONK3YA
(PI3HYCUKHE BOILYHHBL CEUPULTD JICKIPOMAIHATHNX BOJIH, WIHHA BOIHBL N



4YacTOTa CBETa, JHEPrHA H HMNY.ILC FIOTOHA, NEPHOA TIONYPACTIaia, IHEPIHA CBA3H
ATOMIILIX 44CP, IIPH OMHCANNH DPaBHALIO TPAKIOBATL (DHIHUYCCKHH CMLICA
HCMOJIB3VEMbIN BNHYHH, HX ODO3HAYEHHA I EIHHHIIEL. YKa3MBaTh OPMYIH,
CBALIBAKMUIMNC JABHYHY OHZHYCCKYH) BCNHYMHY €  OPYMIMH  BCHYNHAMM,
BLIYHCIATH 3HAYCHHE PHZHYECKOH BEIHYHHB);

ﬂliﬂﬂlli}llp()Ba.Tb q)lli}li*lCCl'{MC npOLl.CCCLI H ABNCHHS, HC“OJIb'3}'T| {hHIiHKICCKlIC
33KOHE. M NPHHUMALI 3aK0H M3, 3aKOHBI NOCNEACBATEIEHOIO H NAPANNEALHOND
COCAHHCHNIA NpOBOAHNKOB. 2aKkoH [aovna-JIcHUA, 3aKOH 3NCKTpOMarHHTHOI
HHAYKUHIL, 38KOH NPAMOAHHERHORC PACNPOCTPAHEHHA CBETA, JARUHLI OTPAKEHH A
CBCTA, JAKGMILE NPCIOMICHHS CBCTA, VPARNCHHS Dinwicing ana goTondiferra,
3aKOH COXPAHEHHA ZHEPrHi, 3aKOH COXPAHEHHA HMNYAbCA, 2aKOH COXPAHEHHA
JIEKIPHYSCKOro 3apAna, 3akoll COXPalelia MACCOpOre unsIa. nocTvaatw bopa,
3AKOH DAAHOAKTHBHOTO PAcIala, IPH 3TOM PA3NHYaTh CAOBSCHYRY (DOPMYIHPOBKY
3aKONA, Ero  MATSMATI'IECKOS BLADKSIHE 11 YCNOBMA (rpannuid, odnacTH)
NPHMEHUMOCTH,

Ol'IpE,D,BJ'IﬂTIa Ilal'lpaBJ'IBllHB BEKTD[)Q HILAQYKUHH MACNMATHYMNO NeI8 npon(wum-:a
C TOKOM, CHABI ARNERA H CHABL !l OpenLua,

CTPOUTL # ONMCLIBATL Hz00pakenile, CO3ZIARASMOE MIOCKHUM 3CPKLNOM,
TOHKOH NTHH30H,

BHMONHATE 2KCTIEPHMEHTHI MO BOCNSAOBAHHKY GH3INIECKHN SBISHN H
NPOLIECCOE ¢ HCMONb2OBAHHEM NPAMBIX H KOCBEHHLIX H3MEPEeHHH: MpH 3TOM
GQOPMYNHPOBATE  NpoOMIEMY/3a1a4y W FUNOTEIY  VYEOHOIO 2KCNEPHMEHTA,
COOHPATE YCTAHOBRY N3 DNPSATIOAEHHOTO OOOPYIOBAHHA, NPOBOOHTEH ONHT H
$OPMYIHPORATE BHIBUALL,

OCYWECTBNATE NPAMbBIE U KOCBEHHLIE WIMEPEHHA PH3NNECKHN BEIHYHH, npNn
ATOM BLIﬁHp'&Th OHTMM.‘IJ'II:HhIﬁ L‘nOCOﬁ I{3Rlepell“!l H UCMUNBIVBATE HIBLCTHLIL
METOAbI OUSHKH NOTPCLWHOCTEH HIMSDEHHH,

HCCNEACBATE  ABHCHMOCTH  (DH3MSCKHX B&NH'MMH € HCAONLIOBAHIISM
NPAMBIX  H3MEPEHHA: MPH  3TOM  KOHCTPYHPOBATE YCTAHOBKY, (PHKCHPOBATE
PE3VALTATE] DNONYYEHHOH 3aBHCHMOCTH (I3ITUSCKHYX BEIHYHH B BHOE Tadnuu N
rpacpHKOB, J€1aThk BHIBOOEI NO Pe3yNbTaTasM HCCISAOBAHNA;

cobnroaaTe NpaeHIa OS20NACHONO TPY.JA MpH NPOREICHHH HCCNEIOBAHHII B
PAMKAN  YUCOHUMIG  SKCHEPUBICHTY, VHEOHU=HCUICAOBALSILURON 1 HIPOSKLHOH
ASATENLHOCTIA € HCMONLIOBAHIEM HW3MEPHTENLHEIN YCTPOHCTE N 1a00paToOpHOro
OOVPYO0BAHNA,

pElllaTh pﬂC‘léTthe TL1AYMH ¢ ARHO '3{I}lﬂHHOﬁ (]]u'}ulIQCKOﬁ NOASNEK),
HCIIOJIb:I}"H (I)IdiiH‘IBCKIlC 3AKOHBI H II|]I-'lHl.lHIIbI, HA {ICHOBE GHANHIG )'CJIOBIIJI Janadun
BLIDHPATH PHIHUSCKYIO MOIENE, REASNATH (PHINUESCKIS RENHUKHK W QOPMYNH,



HSOOXONHMEIE 1A €€ PELIEHHA, NPOBOONTEL PAac4€Thbl Il OUEHHBATE PEanbHACTH
NOAY 4CUHOTO SUAICHHA GHIHYCCKON BSAHMIIIII;

PELLATE KaYeCTBEHHBIC 3a0aYH: BBICTPAHBATH JOTHYSCKH HEIPOTHEOPEYIBYIY
LUCMOYKY PaccysKICHHA ¢ ONOpPOH HA H3YMCHHBIC 3aKOHBI. 3aKOHOMCPHOCTH NI
¢H3HYECKHE ABIEHHA.

HCNONL3NEATL l'lpll WUJCIIPIH }"It‘ﬁllblx 32334 COBpCMCtIIII.-IC
HHPOPMAUHOHHEIE TEXHONOTHH A18 NOKCKA, CTPYKTYPHPOBAHHA, HHTEPNDETALMA
11 NPCACTABNCHNA YHCOHO!N W HAYYHO-NONY NAPHON HHPOPMALHH, MOAYUCHHOR U3
PASAHUHBEIX HCTOYHHROB, KPHTHHECKH AHANH SHPOBAT b NOIYHACMY KD HHPOPMAUMK,

Of)MCIISITL l'lpl[lillPIﬂH D.CFICTBH!I NALLIEI, l'lpH(\OpOB o TCXHHUCCKHX
YCTPOACTB, PA31HYATE YCNOBHA HX O230TMaCHOro HCNO1b30BaHIIA B NOECEOHEBHOI
JKH31IH;

NPHBOAHTD NPHMEPS! BKIA1A POCCHIICKHN H 3apYOSAKHBIX YYEHBIX-DHIHKOB B
PA3BHTHE 1AVKH, B OOLACHRIE NPOLECLOR OKPYXAUCWETO MNP, B PABITHE
TEXHHKH H TEXHONOIWH,

HCNOALIOBATL Tel)})eTH'leCKHe JANHA Ny q)lv'lal‘llfe [ L3 I'[ODC&,.’.I,IIQBIIOFI' JKHIN
ANg QORCNEUCHUA UC30NACHOCTH NPH QOPALLEHHH ¢ NPHOGPAMH H TEXHHYULCKHMI
YCTPOMCTBAMI, DAA COXPAIIENIA 300POBLA W COBMOACIINA NOPM JKONOTHIZCKOMD
NOBEASHHA B OKPYIKAHILEH Cpeae,

paGoTaTk B [PYNNE ¢ BRIMOJIHEHIEM pPANHUHEIX COLIHANBHBIN  ponei,
NNaHHpoBaTe PadoTy FPYNMBL, PaUMOHANLHO PACTIPENENATE OOS3aHHOCTH H
NAAGHIPOBATE ASATENPHOCTE B HECTAHJAPTHHIN CHTYAUHAX, al€KBATHO OUEHHBATH
BKIA0 KAOKIOrO H3 YYACTHHROB FPYNNLL B PELIEHHE PACCMATPHBAEMOH NPOGIEM DI,
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MOYPOYHOE IMAHHPOBAHHE 10 KNACC (COIHAJILHO -
IKOHOMHUECKUH MPODH.Mb) HA 2024-2025 Y4 I’ YUHTENDb

KYPCAKOBA KB

Na
n’n

Tewva ypora

Pr2HKa — HAYKA O
nprpoae HayuHbie
METOAbI NO3HAHIIA

OKPY KAO LIEro MIHPA
Paaw v MecTo ghidHKn B
fROPMHPORAHH N
COBPSMEHHWMT RAYMHON
KAPTHHEI MIIPA. B
NPAKTHISC KON
ASANSIBHUSTH JIHIUER

Kuoannuecrsy yacys
KoHTpoanHhie

Beere
paAGOTH

MpakTHueckHe
paboT

Nava
H3yNeHNR

hMexaHnyecwoe asIHeHHE.
O ncSITeNLHOSTL
HMEXZHIIRTKOMD

ARIAEHINA nenehlel IHEHHE,
CJ\'UPUCTL:. }'C KOpCllllc
PasHOMEPHOS
NPAMOMIIHETTHLE
noiKenne
PaBHO?(‘.KOpQHHO@
I'l])!IMOJll IHCﬁHW
QBIAeHIE

Ceod0mics naacine
Yeropenne ¢s0deaHoro
naneEHuAa

Kpusonureiinoe
aenaeHe. JEnkenne
Ma"epllaanOI-l TQ'IKII NO
ORPYHHOGI I

TMpiuvmn

QIHOCH II€NBEHOCTH
Taanaea. HHepunanereis
cucreémnl otcuera. Mepami
1anon 1 erorona

Maccatena Crna.




TIpHHWIN CYyNePNL3HUKH
¢un. Bropoit 1akon
Jew1ona
MITEPIIANIBHO i TOuKN

10

Tpevuii 30504 | leoTOH
ANA MATCPHANEHEIN TOUEK
JakoH BCEMIPHOIC
TAROTEHHA CHAY TAKRECTI.

TIepean KOCMIHECKAA
CROPOCTL

Chna yopyrocth. 3akoH
'yea Bec Tena

14

Chna TpeHns.
Koadpminenr rpenns,
Cnna CONPOTHEACHNA PN
JEIREHIIN T¢NA B
HAAKDLTI W rae

TTOCT Y METENBHOS H
BPALLATENBHOS ABIIAKEHHE
atONIOTIR TBEPAOID TCIA.
MoMeRrT clapt Mneyg
CiAB Y oNoRa
pastiopecHa To4paoro Tena

Hmnyaee MarepnancHoOn
T(bHKH, CHCTEMBL
Ma’le,pllallbﬂbl.'i [OYHER.
Hmny nec ciae. 3aKoH
COX PIHERNA IIMNYALCA
Peak | HBHOS UBIREHNE

16

PaduyTa 1 MOLHOCTE CHINLE
KHHETIIUECha IHEPrHA
MaTepllaanOiTO‘liﬂl.
Tenpena ofi N13MEREHUI
FHHCTIFICCKOTT 3HE PR

17

13

TToTeHUHANEHAA FHEPT A,
TToTeHUHANEHAA 2HEpPT ]
vy ro aeopMIpOBAHHGH
npvanHbl MOTéHUNANLHAR
'.mcprlm TcNaA BéJ'IIIQlI
NOEEPXHOCTIN 3eMAN
Tlo‘reu NHANEHRKIE N

HEHYICHUMABHBIC TH,IbI




Ceazp patuTe
HEMOTEHIMAIRHRIX CHT C
113MEHEHHEM
MENAHHYSCKOTT JHEPIHI
cHCTeMEl Ten. JanoH

CON PaHEHIA
MEXAHMISTKON IHEPMIH

19

Jadoparopnan patora
«HCCARI0BAHHS CBA3H
PatOTre CHABI €
NIMCHCHIICM
MEXAHHYETKO JHEPTIN
TENA HA NpIHIMEpe
pGCTﬂJﬁCIIIIa p(‘lllllODOl‘O
AryTan

Kanrponvias pabora no
TeMe ¢ KIIHSMATHES.
AIHAMIKD. JaKOHEI
CONPANIC NG [ MENIHHKE:

OCHOBHBIE NONOAEHHA
MONEXYNRAPHO-

AHHE JIHHEUKUH | eu.)pn "
BpoyuoBsckoe ABHAEHNE,

Ay ia

NapakTep ABILKEHHA |
FIEMMOIEACTENA YacTINg
pewecTsa. Mogenwy
CTPOERIIR TAOB,
KIARDCTEN YW TRERIR TEN

1~
(V12

Macca meaeky..
Konnyecteo pewecrsa.
[Tocroannaa Acoraapa

Tennoeoe pasHoOBECHE
TemnepaTypa M e
niMeperne. Wka.
Temnepatyp Llenwcus

HaeabHei ras 8 MKT.
OcHoBHOE vpasHere
MET

AOCONOTHAA TEMNSPATYPA
Kak Mepa cpeaneil
KHHETI'IECRON 3HE PN




DENACHHA MOACEYA
Ypaeneuue Menagneesa-
ICianeripena

3arox flanktora MawcAne
M ROHBI

Jadoparopras padora
«Hecaeaoean2
TABHCHIMOUTI MEKAY
napaMETPamMH COLTCAHHA
POIPERENNIOCD radan

H3onpouecce &
HASANLHOM FAZE 11 I
rpadruee ke
neacTaBACHHE

30

BHYTpCHHAA 3HSMNA
TERFMOAIHAMIHECKOIT
CHCTEMBI M LTIOGHDK 28
iamencnna. Kennseerod
TennoTL I paboTa.
BHyTpenHan aHeprus
QAHOATOMHOIC
HACANBHOTO TASE

3

Buavl TENROHEPSIAIH

¥ 2enpHAA TENAOEMEOLTE
premesTra Konnuerren
eI bl IIPIS
Tennonepeaaye.
ADHATATHBNI npowece

Tlepebll 3aK0H
TELMOOHHAMHKIL LI €N
NPHARZHEHNE K
N30TIPOUETTER

34

HeodpatingocTty,
NPOUECCOB B NPIIPOE.
Bropoit 3akoH
TePMOaHHAMHKN
TTpiHuin aeficrsna ¥
KITA 1ennorci MawHHE

Uukn Kapuo nery K111

DKOACHIMIECKIIE N pcéne Mbl
TENAOIHCPreTHEN




OD00WA K W Yy POK
a«Monekynapuaa Jirinka.
OCHOBL IEPMOIAHAMIIRII

10

KonTpoaeHaa padora no
Teme «MonckynapHaa
HH3Hka JCHORLI
TepMOoOHHaMIK
TMapuolpasoeanne 11
KOHoéHCauna Honapenie
1 KIngnne

11

ADCONOTHAS 11
OTHOCHTENKHAR BIAKHOCTH
Bu223Xa. HacenueHusi
nap

2

Teepaos T¢N0
Kpucraanu4qeckne n
amoppHrie Tena
AUHIUTPONHA COOHETD
aplictaanos. XKinkue
hpHeTANNN CoRpeMeHne
MATCPHAN B

Tmenesue 1
KPHSTANNIIZAWNIA.

Y 1B AbHAA TENNOTA
nnasnenus. Cyommauns

14

15

¥ PABHEHHE 1€LIIVEUI L
Ganasca

DNCKTPIHLNA TEN.
DNERTPHHURCK I 3apaa.
ABa BHIA WEKTPHULLKHY
13pPA 10B

16

17

TIPOBOAHNKI,
ADDEETPIIKIL M
NGJYNPoBOARNKI. 3akOH
COX PAHERNA
SNEKTPILIECKOrO 33pALa
BzalMonelcrelie 3apanos
3aroH Kynona Toueunwiii
SNEKTPHICCER 3apaa

18

HanpaséHHacTh
SNCKTPHICCKONO NOAA




TIpHHWIN CYyNePNL3HUKH
INEKTPHHECKIIN NONEH
Junsn nanpy aennocin

19

Patioma cun
ANCKTPCCTATINGOKONO
neaa oreHunan.
PartHOCTE NOTEHWHANDE
TTpvBOaAHNEKN H
DBACETPHKH B
ﬁﬂeKTPOCTEITI 14ECKOM
noae. QuxnexTprHyeckasn
NPOHHLIAEMOCTD

MNERIPOEMROCTE
KQHAEHSATOP

e KT CMROCTD NACCROIC

KOHOEHCATUPA PHEPIHA
VAPARSHHOM
KOJJD,{:IJCGTOPG

JAd0paTopHAR patuTa
*Hamepeinie
SNEKTPOEMKOSTH
KOHOSHCATOPA"

Mprrui yeiicrsus m
NPHMEHSHNE
KOHNEHCATOPOR,
hUlll‘lpUU&leOl 4]
annapara, CTpyitHoro
NPHHTEPA
DNCKIPOCIATHNEC KA
JawHra 3atemacHns
3NEKTPLNPHDOPOE

INEXTPHYBCKHIT TOK,
VCIORHS T
CYWCLTEQBARHA
HocTOAHHLIN TOK (1A
Toka. Hanpaxeuue
ConpotineneHie. 3anen
OmMa na yyacTka uenn

TTotneo3BaATEAB IOE,

napannentHoe, CMeWaHHOE
COE€IHEHHE NPOBOCOHIIKOE.

JadoparopHas paboTa

N




57

“J13¥4EHHE CMELUAHHOMC
COENAHHEHNA PEINCTHPOBA

PadoTa H MOLWHOCTE
INEKTPIUECEDID TOKA
3akan Jwoyvna-Jlenua

ol

JarkoH Oma oA noadoit
(3aMERYTON )
INCKTPRYSCROH Leni
KOpOTROE 3aMuKaHne
Jadoparopnaa pabora
«H3amepenie 0
HCTOUWHUKA TOKA 1l ero
RIYTPEMIero
CONPOTHBIASHNA

BNeKTPOHHA
NPOBOUIMOCTD THEPIBIN
MeTaNN0eB. JaBHCUMOCTL
CONPOTHBISHHA METANMOR
QI 1EMIEPRT ¥ Pbl.
CEepXNPOBOAHMOCTD
DACKTPIMCCK A TOK B
parkyyme CBORCTER
'*ﬂEl\ﬁ'])OH'HhN ny.-'-ucon

0.5

&l

Tlon¥NpOBRBIHHKN, WX
COOCTBERHAN H NPHMECHAR
npaseoimocTe CealicTen
P—n-Nepexaas
TToA¥NIPOBOAHHKVBHE
npPusops

INERTRHIHECKHI TOK B
pBCTBOPaK L1 p&(’ﬂnaB&‘{
SIERI PC'JI niee.
DNERTPONHTHUEE kAR
AUCCOUNAUMA. SNeKTPONM3

54

DNERTPHHURCK I TOK B
rasax CamMocToATENbH bl
Il HECAMOCTOATEMLH M
paspaa. Monnua. [hasma
Ane kTP ECKIE NPUSOPLE
H YCTPORCTRA 1 HX
NPpakTHYSCKOE
npunerenie. [paenma




&5

TEXHIKH PEIGNACHOCTH
Ododwalowmii ypok
& INEKTPOIHHAMH KA

Koutpanvuaa padora no
Tene < INeKTPCCTaTIKaE.
[TocToAnAb
NEKTPIMEckn Tok Torn
B PASIHYHDIN LPEIANY
{BCepOCCHACKAR
npugepouan pabora npi
npoBeaeHig Ha Oy MakHOM
HOCHTENE

57

Pesepereii ypor.
KoumroneHas padora no
TemMe "INeRTPpoaAnHaM K"

H8

Perepenei ypoK
Ofnfimariiaii ypow no
Temam L0 xnacta

OBUIEE KO.THHECTBO YACOB
no NPOrePAMME

68




MNOYPOHHOE ILIAHHPOBAHHE 051 11 KJNIACCOB HA 2024-2R3 YU T
YUHTE.Tb K¥ PCAKOBA H.B

n'n

Teva yYpoKa

[TOCTOAHHBIE MATHITE 11
X B3AIIMCOENCTRIE
Mariurmuoc none. Bexrop
MArHUTHOR BAAYKLWIIL
THHHIT MAFHHTHOR

HHIY KU

Konuyecreo 4acos

Kon ipoienee

Bcere .
PNOOTRA

paninuecKne
paboTed

Hara
H3YYEHHR

"

MardurHee neneg
NPORODINEKS & TOKOM.
OnbIT 3pcrena.
Bzanmaoaeiicrene
NPOBCAHMKOS C TOROM
Jlaboparophas padora
«H3yuenne MarniTHoro
O KFIVWEH L TOROM»

AN

AeficTBHE MArHHTHAON
NONA 1A NPOBOMINEK &
TorkoM. Cuna AMnepa.
JlacoparopHaa panora
«Mgeacaosanne aciictona
NOCTOAHHUTY MATHITTA HA
PAMEY € TOROMD

ACHCTBIE MITRITHOMG
NOIA HE ABIHAYLLUYKICA

SAPAMSHHYR HaCTHUY.

Cima NMopeHua Padora
cHab JopeHua

DNERTPOMAIHHIHAA
HHAYKUHA TIOTOK BEKTOPA
HATHITHON HHAYKITHIL
2AC nnuykuimm 3ason
INEKTPOMArnHTHON

HHAY kUi Shapanes
~laboparophas padoTa
«HMCCaeanBaHIIE AENEHHA
SNCKTPOMArMITIION




HHIYKLUIH>

HUayKTHBIOCTL JIBACHHE
camonHayxuan 3UC
CAMGIHHAYKILI FHERTIIR
MATHHTHOM® NOAA
KATYLKH C TOKOM.
INEKT|MIMATHHTHDE None

TexH4ECk e YCTPUILTEA
I HX NPIIMEHEHHE:
NOLTOA NN BIE MATINITL.
INEeKTPOMArHNThL.
3NeKTPOABIIraTeNk,
YCROPHTENH
INeMEHTAPHBIX MacTiL,
IIHIYKUIIOHHAA NeYb

1

Qdulwarwwmii ypor
sMarHnTHOE none.
INeKTPOMArHHTHAR
ITHIY KLU 1
Kontponnias patora no
Teme «MarnuTHoe nong
INSKTPOMArHHTHAA
IIH]y'k'I'I'IIR':t

CroG0aHbIe MEXaHHYECKHE
KONROAHU Y.
l"apmoml'tccmrc
KOASHAHNHA Y PaBHEHHE
FAPMOHHYECKHX
konetamii. Jlpecpawmenne
IHEPrHI

laboparopran padora
«Hecaejosanne
TABHCHMOCTI NEPIINAZ
MAILIY kOJEGaHU TPy 3D
Ha HITFH O JWIMHBL HUTI D
MACCH) FPY3an
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MOACHHUTENBbHASA JANHCKA

[IporpaniMa N GH3HKE HA YPOBHE CPEIHENO (MMUENG 0OPazOBAHHA
pazpafoTAHA HA OCHORE IIONONEHNIT 11 TPeDOBaHNN K PE3VIETATAM OCBOEHIIA
OCHUBHUH QUPA30BATENBbHOH NPOrpaMmpbl, npeactasnedHplx B8 PrOC COO. 4
TaKe ¢ yusSToM dlenepankHoi padouen npOrpaMmel BOCATHTAHUA 1 KoHieni 1
II[]:IIOA&B&HHH }"-ICﬁHl)I'O IIpC,LlMﬁIa ({q)l»f.;’plll(t]}) -] OépEBOBaIt?.IbeIK Upl'ﬂHHjilU.H)l}L
Pocchickoll  henepaunu,  peand3viowMx  OCHOBHHE  O0pa3OBATCNEHBIS
NPUrPAM MBI,

ITporpaniMa no GHIHKE CNPEASTAET VOAMTENRHOE NPEIMETHOE COAEIKAHHE,
YUTAHABIHEAET PeKOMEHUYEMYRY HOCIEAOBATCHBHOCTE H3YHEHHE LM H Paziciios
y9eOHOro npeaMeTa ¢ YHETOM MEKNPEAMETHRX W BHYTPHTIPEIMETHBIN CBA3EH,
JWIHEH  YYCOHUIQ  NPULCCLA.  BOSPACTHBIN  COOCHHOCICH  LOYUARWIHXCA,
[TporpaMmda no Pu3uKe NatT NPENCTARNEHUE O IENAX. coAepKaHHK, OOLEN
Clpalernn OO} YeHHS, BUCHHIAHMA H [KB6WTHH  COYVAOWHXCH  CPe L | BamMI
)"IE()IIOI'O npe.qmera t(mH'}MKa}) HA }'I'leﬁ.lléHHOM )-'pORHQ..

Mi}}“lCHH¢ K}'pCd (l}HL}MKH }'IJI}"ﬁJIEHHOI‘O )"leBH}I IHABUMSACI ptaJm:}oua'rb
1ANaUH NPOPECCHOHATHHOH OPHEHTAIMY, HANPARNEKD HA COINAHKE YCIIORHH Ana
HPOABISHHA CBONX HHICUCKIYULBHBIX H TBOPYCCKIX CHOCOUHOCTCH KadEUBIM
OOVUARMIHMCA,  KOTOPBIE  HSODXOTHMA TN APOANBKERHA  OBPAORAHMA R
OpraHH3auHAY NPedEeCcCHOHANBHOTO  OGPAa3CBAHUA 10 PA3NHYHEIM  GHIHKO-
TeXHHYSCKHM H HHASHEPHBIM CNIEUHAMBHOCTAM.

B nporpampic no  PH3HKC ONPCICASIOTCA IUIAHHIPYCMBIC PC3Y.1LTATH
OCBOSHUA KYPCA (PUIWKH HA VPOBHE CPRAHEM OOWETD O0PAI0BAHMA: NHYHOCTHBIE,
METANPSAMSTHEIS, NPEAMETHBIE  {HA  vrnyQadHHOM  ypoBHe).  |layyHo-
METOJOMOTHUSCKOH OCHOBOH 1N8  pa3paloTKNn  TPeOUBAHHA K JHYHOCTHBLIM,
MCTallpC}.[ML)THblM H l'lpC,ﬂMC’THblh[ pc:}:r'JleaTaM Oéy'*lal'OUJ,IIXCI, QCBOHBLUHX
nporpaMMy no  ¢H3HKE Ha YPOBHE <CPEIHErO o0wero o0pa3cRaHHA  HA
YrAyONECHHOM YPOBHC, ABASCTCA CIICTCMHO-ACATCABHOCTHRIA NOANOA.

[IporpammMa no QIsHKE BIIOYAET!

MNAHHPYCMEIC PC3VIBTATEL OCBOCHMA Kypea {PHIUKH HA  YrAYONCHHOM
Y¥POBHE. B TOM HHCNE NPEOMETHHE PE2YNbTATH MO ro1aM OOV YEHHA.

COACPKAINHG }-’tlcﬁnom npeamMeTd D3 Ean nO roaaM odyuGHng,

[Mporpaniva NO  PHIAKE HMEET NPHMEPHEIN  NapPakTep H MOAET OblTh
HCNONBL3ORANA Y YHTCNAMM QHIUKA ANA COCTABICHNA CBOHX PAdDYHX NPOrpam .

MporpanMa n¢ GUIHKe HE CKOBBLIBAET TBODHECKYK) HHHUHATHBY YYUTENE N
l'lpC,!lOCTaBJ‘ISICT BOIMOKNRIOCTH A pca.l'l“'j'alll'lil pa.'N'IIILIIILIX MCTCGOHUMCCKH X
NOAXOA0OE X NPENCIABAHHKY (H2HKH Ha VIIVONEHHOM YPOBHE MPH YCNOBHH
COXPAIICHHA COAIATCALIOI YaCTH COACPIKAIINA KYPCa



PH2HEA KaK Hayka O HaWOonee ODIWMX 3aKOHAX NMPHPOAEL, BHCTVRAX B
KAYCCTBC YUCONOre NPCICTa B LIKMIC. BHOCHT CVIUCSTBCHIILIT BEALO B CHCTSMY
3HAHKIT 0D ORIV AQRNUCM MHPE, MIkonpHbIT KYPC DH3HKH — CIIC‘ICMOOﬁD&'&}‘I{)IﬂIlﬁ
ANA CCTCCTBCHRO-HAVYHBIN YYCOHEIX MPCAMCTOR, NOCKONBKY (H3HYCCRHE 3aKOHE]
NnexXaT B OCHOBE MNPOUSCCOP W ABPMNCHHI, HW3Y4AEMBIX XNHMIEH, OHONOrHeH,
dusnucekoin  reorpapueii v acTponomucii. MEnoaL30BMIMG W AKTHBHOC
NPHMEHEHHE (IM3HYECKHX 3HAHHI ONPSACIMNG XEPAKTEP H QYPHOS PAIBHTHE
PA3HOOODAZHHN TONHONOMIH B CHCPC BHEPrCTHIN, TPAHCAOPTA, OCBOCHIIA
KOCMOCA, NONYUEHHA HOBBIX MATEPHANOB ¢ JAJAHHBIMH CBOHCTBAMH. HM3yyeHne
1]“'3"!\'.!1 BHOQCHT OCIHJBIID“ BKJAQ1 o l’lJOI'DMle)BﬂIIHD CCTNTBCIIIIO-IIQ}"IHO“
KAPTHHbI MHPa O0YYalOUIEroca, B OPMHPOBAHHE YMEHHHA OPHMEHATH HAYYHBIH
METOA NO3NAINHA NPH BLIAOANSIHI IMH VISOIILIX HCCIeA0BallIH,

B OCHOBY K¥pCa GH3HKH HA Y POBHE CPEOHENQ ODIISTY (PA3OBAHHA TIONOKEH
PAL HASH, KOTOPEIE MO0 PACCMATPHBATE KK NPHIILKIILI €r0 NOCTPOSIIIA.

Hoéa yerocmnochis. B COOTBETCTBHH ¢ HEH KYPC ABNACTCA MOTHUECKI
3-aﬂeplu€’llllbll\l, {Hi CO,JQ])JBCHT MaTepl-'laﬂ HJj BCeX p{l'},le,‘ll)B q}H:}HKH. BKAIO'IACT KAK
BONPOCH KNACCHUSCKOR, Tak H COBPEMESHHOA (JMIHKM.

Hoea cencparuwrayun. B cooTReTCTBMH C Nl MaTepHal KYpea (U2MKN
O0BLCAHHEH  BOKDPYT  (QUINueCKHWX TEOpHA. BeaywuMm B Kypee IBRAETCA
GOPMHPOBAHKHE NPSACTABICHIT O CTPYRTYRHLIX VPOBHAN MATEPHH, BELIECTRE H
none.

Hoea zymanumaprzaine. E€ peanuzauna mpeanonaraeT HCNONbI0BAHHE
rYMaHHTAPHONO NOTSHUHANA @H3HYECKON HayRH, OCMHUCICHHE CBA3H DA3BHTHA
$H3MKIL ¢ pazBNTHEM ODWIECTBA, a4 TACKE <  MHPOBOIIPEHUECKHMH,
HPABCTBEHHbIMH K IKOAOMHYECKH MU NPOOASMAMH.

Hien aprociadnon natpagiennsen. Kype guinkn yraySngHHoro ypoBHs
NPEANONATACT JHAKOMCTBO C WHPOKHM KPYTOM TEXHHUSCKMN M TEXHONOMHUECKHX
NPHAOKEHIIH WIYNEHHEIX TeOPHiT H 3aKkoHOB. [IpH ¥FOM paccuarpHBarOTCa Ha
YPCBHE GOWINX NPSACTARICHIN H COBRPSMEHHBIE TEXHHYECKHE YCTPOUHCTBA, NI
TEXHOMOTMIN.

Hoea 3norozn3aNREN  PEANHIYETCA MNOCPEICTBOM BBEOCHHA DNEMEHTOR
CONSPAAHHA, MNOCBAWSHHMY JKOMNOMHYECKNIM  MpoDIeMaM  COBPEMEHHOCTH,
KFIOPBIC CBASAHBL C PASBUTHEM TCXHHKH H TEXHOIOLHH, d TAKKS GOUYARUCHHA
npodIey PaUBOHANEHOTO NPHPOLONONL0BAHHA H IKONOTHUSCKOA HE30NACHOCTH.

OCBORHAE COORPIKAHWA NPOTPaM Ml NO PHINKE AOMKHC ObITE NOCTPOEHO HA
ﬂpHHIlHI’IﬁX CHCTEMHQ=NEATENRHOCTHOTS MOAXOAA. ILTIﬂ l[:u';uxu pefl,llu';alluﬂ JITHX
IlpMHLlHIIOB 6&.‘3I1|)}'CI'C)1 H4 UCHIQJIBIOBAHHH CAMOCTUR ICIIBHOIY) ')KCIIC')HMCH'I‘;] KAK
NOCTOSHHO aeicTRYONEro daktopa yuedHora npouecca. Jina yrayGndunoro
YPUBHA —  FI0  CHULCMA  CAMUCTUATCILHOIO  YYCHHYEUROIG  3KCHCPHMCHTY,



BENIOYAKIUEND (POHTAILHLEIE VYEHNHYECKHE ONbITEI NPH  H3Y4€HHH HOBOro
MATCPIHATA, NA00OPATOPILIC PAOOTH H padoTid NPAkTHEYMA. [1pH 7TOM DO3MOAIIN
ABd Cnocoda  peanH3auHH  GHRHYECKOre [OpPAKTHKYMA B nepBoM  ¢avyae
NPaKTHKYM NPOBOOHTCA NHOO B koHIe L0 u 11 kiaccoe, nudo nocne nepeore n
BTOPOro MONVIOAHH B K&KAOM H2 3THX KnaccoB. Bropoi cmocod - 3710
HUTCIPas  paloT NPIKTHKYMA B CHCTCMY  NAGOPATOpHLIX  PAdOT, KOTOPLIC
APOBOAATCA B NPOUECCE M3YUCHNA Pazaena (Tembl). 1Ipn »TOM 104 padoTamu
APOKTHEYME NOHIMICTCA CAMOCTORATC.IBHOC HCCNCN0BAHHE, KOTOPOC NPOBOINHTCA
NO pyKOBOACTRY CBEPHYTUNO. 0OO0OWERHOIO BNAA D€} NOWArOBYH HHCTPYKLHH.

B l'IPOI'pﬂMMC no q]PI3I'IK¢ CHCTCMA }'*ICIIH'-IOL‘,KOI'O ')KCﬂCpPIMCIITﬂ.
natoparopHelx padoT H NPaKTHKYMAa NpeOcTaRIeHa €AHBEIM nepeyHeM. Bubop
TeMATHKH AN JTHX BHAOD Y'ISUIINMISCKHX NPAKTH'ECKHX PadCT OCYWSCTRIALTCH
YUACTHHRAMH OOPAZBATETIEHOG MPOLECCA HCKOAA H3 OCOOEHHOCTEH NOY POYHOIO
noanuposana v ocnawenud Kabuieta ¢usury. Ilpia dtom odecnenupaetci
OBNAICHHE (OYUAHIUMMHCA  YMEHHAMH NPOBOIWTE NPAMBIE H  KOCBEHHWIE
II'}MepeIIHﬂ, NCCNS a0 BAHHA MBHCHMOCTeﬁ 4}H3II'I$CI{HK BEAH'ILI l"IOCT&IlOBK_V
ONKMTOB O NROBEPKE NPELIKEHHBIX THNOTES.

Bonbwee BlHMMAlIME YAEIASTCA PELUBOHIO DAC'IETIIMX B KAUSCTEElbIX
30ay. | 1py 3T0M ana pacuETHBIX 34044 NPHOPHTETOM ABNAKOTCA 34044UH ¢ ABHO
330aHHOH M HSdBHO 3aJaHHON GH3N'IeCckoli MOJENEID, NO3ROMAIOWIE IPHMEHATE
H3y4EHHBIE€ 3aKOHBI H 3aKOHOMEPHOCTH KaK W3 OJHOro pasiena Kypca, Tak H
HHTETPHPYA NPHMEHEHHE 2RAHHI 12 pasHBIX pazaence 1nAa KauSCIBEHHBIX 7aay
NPHOPHTETOM  ABMAKCTCS 3a4aHHS HA QOBACHSHHS/MPEICKAIAHHE MPOTEKAHHA
$H3HIECKHY ABNEHIIN B NPOLIECCOR B OKPYWAOWEH #II3HH, TpeOvowme seibopa
QH3HUELKOl MOALNY ANA CHTYAUHH NPAKTNKO-OPHEHTHRPOBAHHOM( XAPAKTEPA.

B cooteetereun ¢ Tpedosanuanu OIMOC OOk MarepHancHo-
TEXHHUSCKOMY OORCACUSHHID YUSDHOND 0pouecca kypc PH3HKW YryOIeHHON
YPOBHA HA VPOEHE CPeanero odmero oOpasoBaHia DOMMEH H3Y'IATECA B YCIOBHAX
NPEeIMETHOrO KaOHHeTA. B KalGHHETE ODH3HKH IOMKHO OblTh HEOOXOAHMOC
natopartophoe 00OPYIOBAHIIE MNA BLINONHSHHA YKAZAHHBIX B NPOrpaMme II0
H3HKE VYSHHYECKHX ODHITOB, NMadoparapHblx padoT H paloT NPAKTHKYMA 4
TAKKe AeMOHCTPALHOHHOE 0BOPY I0BAHHKE.

JEMOHCIPALHOHHUE  OUOPYAUBAHHE  JOPMHPYETCA B COUIBCLCTBHY ¢
NPHHUKMOM  MMHHMANDBEHOH  QOCTATOUHOCTH  H  o0eCncuHBAET  NOCTAHOBKY
NEPLYHCICHHEIN B NPOrpamMmMe No  (PH3HKE KAKYCBBIX  AEMOHCTPAUMA - Ans
HECNEMORAHWA H }}f YAeMhIX ARNEH 21T H I'lpOlleCCOH. MM HFIH'-I&C KHX n
ll]}‘HLlﬂMCH TAJIBHBIX IAKOHOE, HA TCXHHUCCKIMX IIpHMCHCHHFI.

Nadopatoproe  0DOPYAORAHHE 108 YUEHHUSCKUX NpPAKTHUeCKHY  paboT
(POPMHPYCTUA B BHUC TCHALINYCCKHX KOMIDICKIOE H QUOCUIICHHBACICA B PACYCLe



OOHOMO KOMIUIEKTA Ha JPYX OOYYAIWHXCA. TeMATHYeCKHES KOMMNSKTH
JACOPATOMIOTe  000PY 0B A OWMTE NOCTPOCHEl A KOMIASKCIOM
HCMOJIB3OBAHIH AHANOMOBBIX H LHGPORBIX NPHOOPOB. A TAKNE KOMNBRITEPHBIX
H3MCPHTCIEHBIX CHCTCM B BEAC UHPpOoBLIN NadopaTopHii.

OCHOEHEIMH USNAMH H3YYEHHE PHZHKH B 001eM 00pa3eBaHHI ABIAIOTCH:

(I)OPMIIPOB&IJIIC IIIITCWCQ kl CTpCMJICEiMSI l\ﬁy*lﬂlomux('ﬂ IC lla}'-lll!JM_'v'
H3YMEHUHD  MPHPOAL,  PA3BHTHE HX  HHTCMACKTYAIEHBIX M TROPUSCKHMX
cnocoOHacTe;

PAIBHTHE NPEACTABMEHHH O HAYUHOM METOAE NOIHAHHA N (POPMHPOBAHUL
HECNCABATUTLL KOO QT WCHHA K oxp_\'}lmloumu AEACHHAN,

$OpPMHPOBAEHE HAYYHOrD MHPOBO33PEHHA KAK PE2YNBTATA H3YYEHHA OCHOB
CTPOEIIHA MATEPHII H ¥ 1AM SNTANLILIX 3aK0I0R PHIHKN,

GOPMHPOBAHHE VMEHHA DOBACHATL ABMSHHA ¢ HICIONL3OBAHHEM PHIHYECKHX
3HANKA W NAYIIX JOKA3aTeNLCTB,

POPUHPOBARHE NPRACTIBACHHH 0 poad (PM3HKW ana Pa2BNTHA JAPYrHX
SCTCT R ILIX Ila_\"h:, TEXIIHKH H TBXIIOJOI'H“;

PAZEMTHE  NPEACTABACHHH O BOBMOPKHEIX  Cipax  dvaviei
apodeccHOHANLNIO  DCATEILIOCTH, CBAzanibX ¢  Gu2aKoi, noaroroska K
JANbHEALIEMY OOVYEHHO B YTOM HANPABNCHHH.

HoCTHAEHHE 3TUX uenell ofecneNHEACTed PELISHSM CSIYIOLIN 3a1aTl B
NPOLIECCe HIYHEHHA KYPCa PH3HKH HA ¥ POBHE CPEOHEro cOWEroe 00pa3oBaHuA:

NPUOOPETEHNE CHCTEMBI 3HAHHI 00 0CLIHN DH3HYECKHUX 3AKOHOMEPHOCTAX.
3AKGHAX. TEOPHAX. BRIKYAT MCXAHHKY. MOJCKYIIPHYIO dHnky,
2 ICKTPOAHHAMIKY, KRAHTOBYIO QH3NKY 11 2MEMEHTHI ACTPODHHKIL

(POPMUPOBARHE YMEHHI NPHMEHATD TEOPETHUSLKHE THAHHA ANS OOBACHEHUA
ll]li?llllel;‘l('ux ABNCHHH B ﬂpHp(},ﬂe M o4 anHﬂTHSI npﬁl{TH‘{eCK‘llR pemen—mﬁ B
NOBCCAHEBHOH ICH3HI,

OCBOEHIIE CNOCOTOB  PEIWCHHA PazNnHbIX 3823 € ABHO  23JaHHOI
GH3HYECKOll MOACNBIY, 3a0a4. MOIPAYMERAIOIIHY CAMOCTOATEILHOE CO3NAHIE
$uznyeckofi MoAe I, A1SKBATHON YCNOBHAM 337aul, B TOM YHene 3anay
HHXXEHEPHOra XapakTepa;

NCHAMAHHE JHZHYECKHX OCHOB H TNPHHUMNOB JSHCTBMA TEXHHYECKHX
YUIPORCLB H [EXHWIVIHYCCKIX NPULSLCUB. HX BIIHAHHA HA OKPYAUIOLLY K Cpeuy,

OBMANGHHE METOAANMK CAMOCTOATENBHOMD NNAHUPOBAHUA W NPORSACHUA
(U3HUELKHX  3KCNRDHMEHTOB, AHAIW3d M ITHTEPNPETAUMH  WHIPOPMAUNH,
OTIPEALIEHRA OCTOREPHOCTH TIOAVUEHHOTO PE3YNETATA,

LCO3ZUAHME }"CJIUBHI.'% AUIA |)a3lill'lllbl }'MCHI!FI II|)(1¢EIHO-HCL’JIC).[OBHICJIUCKOﬁ,
TROPUECKON JIEATENLHOCTI,



PA3BHTHE HHTEpECa K chepan MPoGecCHOHATLHOIT ASATeNbHOCTH, CBA3AHHOI
C {(PHIHKOH.

B cooteerctBHH ¢ TpedoraHHgME B OC COO vrIvONSHHHN YPOBSHE
H3YYCHHA Y4COHOMO [OpcaMcTa «PH3MKa® Ha YPOBHC CpeaHern  ofwiero
00pa30BAHHA BHIOHPAETCA O00VYALHMHCA. NIZHIPYIOWHMH TPOJONACHHE
Oépa‘}()nal'luﬂ NO CNCUHIRANILIOLTAM (IIPI:)MK('D'TC.\']IM*ICCKOI'O I'lpO'(IIMJISI.

Ha 13yMeHHe dnizikn {yrnyOneHHBIi YPOBEHE) HA VPORHE CPRAHEND ODWErD
oOpazosaHna oteoanTea 340 vacos™ B 10 wracce — 170 yacoe (3 1acoe 8 HCACAKD),
B 11 knacce — 170 yacoe (5 4acos B HEALNIKD).

anﬂJlamCMblﬁ G l'lpOI'paMMC no 11)H'$PIK¢ ﬂCpL“lCI[b ﬂﬂ&)p&TOpllle 1l
NPAKTHYECKHX PadboT SABNACTCA PEeKOMEHJOBAHHBIM. YYHIEIb JAeNnaeT BoIOOp
NPOBeASINA  NAODPATOPILINX. PAadOT H OMBITOR € VUETOM  HILAHPHAYANGIIEBIX
OCOTEHHOCTEN ODYYARDLLHXCA,



CONEPKAHHE OBYHYEHHA
10 KJACC

Paznea 1. [Iayyusiil MeTon MO3HAHNA NPHPOALI.

PHIHEA — PYHAAMEHTANBHAA HAYKA ¢ npHpoae. HAvuHelH METOA NO3HAHHA I
MOTOALI HECCCAOBAIINIA II)HZSH'IOCKMX ABACIIHH.

PHCNSPHMEHT # TEAPHA B OPOLECCE NO3HAHMA NPHPOAL. HadnoaeHHe
IKCNCPIMCIIT B il 3HKC

CnocoOM  H3MEPEHHA  (QHZHYSCKHX BSIHUYHH (GHANONOBHE I ll.ll('bl)OBblC
H3MEPHTRILIIBIE MPHOOPLI, KOMABLIOTSPIILIE JATTIHKOBLIE CIICTEMDI ).

|lorpewiHocTH  M3MEpeHME  H3HYECKHX  BENNYHH  {a0CONTHAA H
QOTHOCHTCALIGA ).

MOAENHPOBAHHE PUIHUSCEHX ABNSHHA H NPOUSCCOB {MATSPHAILHAA TOUKA,
adCoNIOTII0 TELPACE T0, HALANLNAA KMAKOCTL, 1LACAALIMA a2, TO'LI(bIA
3apaa). | 'unoTesa. PHIHYECKHH 3AKOH. MPAHHLB €ro NPHMSHHMOCTH. PHIHUECKLR
TEOpNA,

Pone u Mecto ¢H3ukn B GopMHPORAHHH COBPEMEHHOH HaY4YHOH KAPTHHH
MHPA, b NPAKTHYECKOH ISATENLIIOCTII II0ISH,

Vyenuuecruit IKCHEpumeni, 1adopumopnsie padonid), HPEKmuKEM.

HaMmepeHiie CHIAB TOKA I HANPsBKEHHA B UeNHd NOCTOSHHONG TOKA MPH
NOMOLUH AHAMOrOBBIX H UH(GPOBBIX HAMEPHTENbHBEIX NPHEOPOB.

3uakomeTed ¢ undposoi padopartopued no Quivke. MpumMeper IMEpeHna
(PHIHUECKHX BEIHUHH NPH NOMOWH KOMNBRTEPHEIX JATUHKOB.

Paznen 2. Mexanuka.

fema 1. Kunessamuro

MexaHiyeckoe OBHAEHHS. OTHOCHTEIEHOCTE MENAHHUSCKOTO OBHACHIA.
CHCcTeMa 0TCHETA.

[Tpamaa u obpatHad 3a0a4n MeXaHIKNH

PaﬂJi}'C-BCKTOp MaTepHanbBOIl TOUKI, €TI0 MPOCKIHH HA OCH CHCTEMH
KOOPIHHAT. TpaekTopHs.

MNepeMeleHHe, CROPUCTE (CPSOHAR CKUPUCTL, MIHOBEHHAA CKOPOCTb) W
}"CKOPEHHE MaTepHaﬂhHOﬁ TOlIKl'I, HX np()emluu HA OUH CHLTEMK KOOpﬂllHa'l'.
CROKNSHHE NEPEMSLUCH 11 1 CNOAKECHHE CKOPOCTEH.

PapHOMEPHOE 1 PABHOYCKOPEHHOE NPAMONWHEAHOS OBHIKSHIE. 3aBHCIIMOCTD
KDUPAHHAT, CKOPOCTH, YCKOPEHNA H NYTH MAaTEPHANBHOH TOUKH 0T BPEMEHH H KX
rpahuknl.

Cpod0UHOE TaNEHHE. YCRUPCHHE CBOOOUHOIO HadcHHA. JIBHXKEHHE rend
BPOWEHHOrD NON ¥T/IOM K TNOPHZOHTY. 3JBHCHMOCTE KOOPIMHAT, CKOPOCTH NI
YUKOPCHHA MALCPHAILHOA TUYKI OT BPEMCHH H HX L PAJHKH,



KpueonuueiHoe apwkeHue. JBIDKEHHE MATEPHATPHOH TOYKH 110
OKPY’KIIOCTH., YIIOBaA I JHNCHNAA CROpocTL. [ICpHOO M wactoTa oOpaurcnia.
LISHTPOCTPEMHTNIBHOE (HOPMAJIBHOE). KACATENEHOE (TAHMCHUNAIBHOS) Il NONBOS
YCKOPCHHC MATCPHATEHOH TOUKH.

TexHnuecKkHe VCTPOHCTBA M TEXHONOIHYECKHE MPOLECCH: CNIEIOMETP,
ABHZCHNC CIIQPSIAOB, UCNHLIC, lUCCTCpEII'IElTLIC H pCMCIIIIblC IICI'ICJI,&"III.
CKOPOCTHEIE NHTbI.

Hemoncipaiiun,

MOogene CHCTEMB OTCHETA. HANHXTPAUHA KHHEMATHYECKHY XAPAKTEPHCTHK
ABHZECHIIA.

C'nocodbl HCCNEAOBAHHA JEHACHHI.

HromocTpawia npeagnuioro nepexoenn 0 g3sMepeinie MITopeoi CKopocTd.

L IpeodpazopaHie ABIRCHHIT ¢ HCTIONB30BAHIIEM MEXAHII3MOB.

[Taaenue Ten B BOAYXS I B pa2peikellIon NPOCTPAUICTBE.

HaGmwoerne nawieHda Tend, OPOWEHHOre noa yraoM & rOPHIOHTY N
rOPIlZ}t’}IIWbIIO.

HanpaeneH e CROPOCTH NPH NBHKEHWUH MO OKPYKHOCTH,

[Npeodpazosalne ¥y rNOBOH CKOPOCTH B PEIYKTOPE.

CpaBHEHHE NYTEH, TPAEKTOPHA, CROPOCTEH ABHIKEHHA OOHOMO H TOMO AR
TéNna B Pa3HBIX CHCTEMAX OTCTISTA.

YYULHUHCCNIN INCHEPINRERIL, JDOPAMOPHINE DitOOINS, NPURKIIUKYM,

HavdeHne HepaBHOMEPHOIC ABHKEHHA ¢ LB ONPEeIeIeHHA MIHOBESHHOH
CKOPOCTH.

HaMepeHIie YCKOPEHHA NPH IPAMONHHEITHOM PABBOYCKOPEHHOM JABHIKEHHII
MO HAKIOHHOI MNODCKOCTH.

MCC.JQ,D.GB&HHQ IABHCHMOCTH nyTu oT BpeMEHH npu paBHO)r'cKOpeHHOM
ABHAHHH,

MaMepeniie  yckopenna  ceocfOAHOMO  NAJeHHA  {PEKOMEHIOPAHO
HCMOMB3OBAHNE LIHPPOBOH NADOPATOPIH).

HavueHne ApHXKeHMs Tena, OpoIIEHHOro ropHsoHTanBHO. [Iporepka
rHNOTE3b] O MpAMOH IIPONOPUHOHATEHOH 22BHCHMOCTH MSHKAY AMBHOCTBIO
NOAETA H HAYUIBHOL CKOPOCTBHIO TENA.

FIsyqcHBe ABIDKCHHA 19 110 ORPYHHOCTH ¢ LOCIOAHHOH 110 MOAY.LK)
CKOPOCTLIO.

MecaenoBiaHie 3dBHCHMOCTH NEPHOSA COPALLEHMA KOHHYECKUTQ MAATHHKA
OT €r{} NAPAMETPOR,

Temn 2. Jurnanuna,



[TepBriii 3axoH HetoTona. Huepuwanbbie cHcTeMBl oTcd€Ta. [IpHHDHD
OTHNOCHTCALIIOCTH [aTHAcA. Houncpunuiibic CICTCHIA OTCHCTA (CNPCICACHHNG,
NPHMEPBI)

Macca Tena. Cuana TIpHHUED CyDCPNO2HUHH CHUT.

Bropoii 3akon HeroToHa ong Mate pHankHOH TOYKH.

T'pC’TI»I!:I' JAXKCHI Huoroua VTR Mi’lTL‘pHﬂﬂbHLIX TOMCK.

3aKOH  BCSMHPHONO TAFQTEHHA.  JKBMBANEHTHOCTL MPABHTALUHQHHOH N
(IHCPTHOH MACCHI.

Cnnd TaKeCTH. 3aBHCHMOCTE YCKOPEHHA ¢BODVAHOMO NAOEHHA OT BLICOTH
a0 nOBDpXIl{)CTLIO nayneTIAA o OT l'COI'p{l(I)H‘It}CKOﬁ LlJlIIX)TbI. ,{lBHEKCIIHC
HeOeCHEIX T€N B KX CNYTHHKOR. 3akoHel Kennepa. | [epBaa xoCMHYECcKada CKOPOCTE.

Cniaa yapyrocTin. 3akon I'yka, Bec tena Bec Te1a. apuavineroca ¢
YCKOPEHHTM.

Cta Tpetma. Cyxee tpemie. Chla TPelHd CKONL®EINA I CHAA TPelHd
nokoa. Koy(p@uumeHT TpeHra. CuAad CONPOTHUBACHHA NPH NBHIEHHHM TeNa B
AWHAROCTH NN l'ﬁ;le_. €2 JABHCHMUCTL OT CKOPOCTH OTHOCATAALIOMO ABHIKEIIHA.

HaeaeHue. | RAPOCTATHUSCKOE AaBacHHE. CHAA APraHMEna.

Texnuveckne ycrpoiicTed i TEXHONOTHISCKHE NPOLECCLI. NOIWHNHWKN,
DBHKEHHE HCKYCLTBEHHbIN CNYTHHKOB,

Hemoncempanun,

HadnwpesHe ABHACHHA TEN B HHEPLIHANGHBIX H HEHBEPUHANBHBIX CHCTEMAX
OTCYETA,

[TPHHUHN OTHOCHTENBHOCTIH

KaneHHe ApyX UHNHHOPOB IIH WAPOE pasHell MACccH ¢ OJIHHAKOBBIM
YCKOPEHHEN OTHOCHTENBHO HEHHEPUHANLHOIN CHCTSMBL OTCUETA.

CpﬁBHeH Heg paBH 0ae ﬁCTB}"I()LI.le H n pl‘lﬂ{}'x{BH HEIX K TEN )r CHN ¢
NPOIH3ESACHHEM MACChl TENA HA D YCKOPEHUE B HHEPLUHANILHOH CHCTEME OTCUCTA.

PapeHCTRO CHN, BOIHHKAIOWNYX B PEIYNLTATE e3aHMOACHCTRINA TEN.

I/BMCPCHIIC Mace No B3AHMOISICTRHED.

HepecoMocTs.

Bec Tena npd YCKOPEHHOM NOABEME H MAIEHUH.

[leHTpODRAHEIC MEXAHHZMEL.

CPaBHEHHT CHLL TPCHHA IOKOA, KAYCHHA H CRUJIbACHHS

My@uunecrniy 15xeneprnenny, 3abopamopne padomsl, NPaEnmKPy,

MaMepeHie PABHOILHCTBYIOWEHR CHN MPH 1BHAMEHWH OPYCKA N HAKNOHHUI
NMAOCKOLTH.

I'Ipom:ph'a THHOICIE O HE3ABMCHMOCIH BpCMCHIi MBHIRCHHA 6p}'CI(';] 1o
HAKTOHHO NAOCKOCTH HA 33MIAHHOE PACCTOAHHE DT €M0 MACCHI.



Hccaeposanne 3apHCHMOCTH CH YNPYFOCTH, BOZHHKAOWUX B NPYIKHHE NI
pecannoeson oHpasug, 0T HX AcHOpMaLHIL,

H3}"l€HHC IBHXKEHHA CHCTEMBI TEN. CBASAHHHYN HIHTBI). NEPEKHHYTON uepes
nérkuil Gaok.

Hzamepenne koadpPHUHEHTA TPEHHA NO BEMHYHHE YIMOBOrQ KOXHpHuUHEHTA
3asacHmucT F (N

MCCACAGBAHAE OBHMKEHHA DPYCKA NO HAKIOHHON NNOCKOCTH C NEPEMSHHDBIAI
03P PHUNCHTOM TPCHHA.

3y4enne ABHIKEHHA MPY3d HA BANY € TPEHUEM.

fenn 3. Cmamuira meépooce meaa.

AOCONIOTHO TEEPAOS Teno. llOcTymaTenbHOE M BPALIATEIBHOE OBHKEHHE
TREpIOre Tena MOMENT CHALL OTHOCHTSALIIO OCH DpawelHa. Tlieue cHIb.
CNoxeHHe CHA, NPHAOKSHHBIX K TREPAOMY TENY LIEHTP TARECTH TeNa.

YcnoBHA paBlIORECHA TEEPIOro Tena.

Y(TORYHBUE, HEYCTOHHBOL, DE3PAIMHYHOE PABHOBRECHE,

TeXnUIeCKHE  YETPOHETBA H TRXHONOMH'ISLKHE  NPOUESCL:  KPOnwTesing,
CTPOMTSNLHEIA KPAH, PELUETUATHE KOHCTPYKLHA.

Tesmoncapanun,

Y(¢N0BHA PABHOBLCHA.

Bnael paggoeecns.

YUSRUHECCKII INCHEPILRECRIN, INDOPUNOPHINE DitOOMYI, NPUKIUKYM,

Hecaenceanne ycnopuii paBHOBECHA TBEPAOIO Te1a, HMEKIUENO OChH
BPALUCHHA

KoHCTPYHPOBaHIIE KPOHWTSTTHOR I pAC'ET CHI YNPYTOCTH.

HM3yuenne veTOHYNBOCTH TBEPIOMO TENA, ML NNOWALL ONUPHL.

Fema 4. 3aKoHB! COXPUHCHUA 8 MENAGHIIRC,

MMNyILC MATCPHANEHOH TOUKH, CHCTENbI MATCDHANBHEIX TOUCK. LICHT)) Mace
CHCTEMBI MATEPHANBHEIX TOYRK. TEOpEMAa O ABNICHHN USHTPA MACC.

M NYILC CHIIBI I H3MEHCHHE HMIMYVIIBECA TEJa

33KOH COXPAHCHIIA HMNYNECA

PeaxkTHBHOE JBHKEHHE.

MOMEHT nMnynrca MaTepHANbHO N TO4YRH [IpeICTaRMEHHE O CONPAHSHHI
MUOMECHTA HMIIYJIBCA B LCHTPRIBHBIX LIOJIAX

PafoTa CHAL HA MATOM M HA KOHEUHOM nepeMeleHul. [paduueckoe
NpeACTABACHHE PalOTEI CHNbI .

MODHOLT CHIR,

KIIHCIH'-IK':CKaH 3H¢|}I HA Mﬂl(}pu&lbﬂ(lﬁ TOUKH, TCOPCMa 06 HIMCHCHHN
KHHETHUECKOH YHEPTHH MATEPHANLHOH TOUKMW.



[ToTeHunaneHEIE H HENOTEHUHANMBHBIE CHNB. [lOTEHUWATEHAA 7JHEpPrua.
[ToTcluumanLnas JCPrua Ynpyro acopmupopaincod npyatie. Iorcnuvanniaa
PHEPIria TENd B OJHOPOAHOM TPaBHTAULHOHHOM IIONE, [ToTeHuansHAq FHSPTHA
Tena B FPaBHTAUHOHHONM MO/IC COHOPOAHOrO Wapd {BHYTPH H BHC wapa). Bropas
KOCMHYECKAA CKOPOCTL. TPETEA KOCMHYECKaa CKOPOCTb.

CBH:}L pﬂﬁOTu HCAOTCHUHANLHLIX CHO € FIMOHOHHCM MCX&HM‘ICCKOT
IHEPrHNA CHCTEME! TSN, 3AK0H COXPAHEHHA MEXAHHNCCKOH FHEPTHH.

¥0PYrHe i HEYNPYrHe CTONKHOBCHHA.

YpagHeHHe bepuynny o019 HI1CANbHOR AMAKOCTH KAk CAenCTBHE 3aKOHA
CO){pﬁHCIIHﬂ MCXQJIII*ICCK{)ﬁ 2)!I¢pl'l-'ll'l.

TexHHYeCKHE YCTPOHCTEA H TEXHOMOTTINECKHE NMPOLECCHl: TBHAEHIE PAKET,
BOAOMET, KONEP, OPYKHIIGHEL [ONCTOIET. FHPOCKON, QUOVPIOE KaTallHe HA
KOHBRAX,

Jexoncopaiine,

JAKOH COXPAHEHWA HMNYAECE.

Péa KTHBIIQE ABHIKE I IHE.

M3MPEHHE MOLWHOCTH CHAbI.

H3M1enne 2eprin Tena npn copepibel iny padoT.

BIdHMHBIE NPEEPALLEHHT KHHETHYECKOH W NOTEHUHUIBHOW HHEPryid npn
AcHCTBIN Ha TENO CHABI TAXECTI Il CIUIB! YNPYTOCTH.

CoXpaHEHHE IHEPTHH MPH CBOCOIHOM NAACHHH.

Vyenureckuit IKCHEPUMERM, GOPHINOPHBIC PUOOINST, NPURIMEIKIM,

H3MepeHIie HMNYIBCa TEIA NO TOPMOIHOMY NVTH.

HaMmepeHre cuwl TAr, CKOpOCTH MOJSNN ZNEKTPOMOGHNA W MOLUHOCTI
CHAL) TATH.

CpﬁBHeHHE N3MEHEHKUA lan}-'Jlbca TEN3 ¢ HM")”JIBCOM LHALL,

VCCAENOBAHHE COXPAHEHHA HNMYNECA NPH YNPYTOM B3aHMONCHTTBHH.

NiMepeniie KHHETHIRCKOT 3HEPrIK TENA NO TOPMOIHOMY MYTH.

C])aBHCI{HC H3MEHCHHA NOTEHLUHANGHON FHEPIrHH IIPYAKHHEI € l)aﬁC}TOlI CHIN
TPEHI4.

OnpepeneHie padoTel CHALL TPEHHA NPH ABHAKEHHH TENA NO HAKNCHHOIN
NACCKOCTH.

Pirsnen 3. Moaekynapuan GHIHKI B TEPMOIPHAMHKY.

Tern 1. Ocnoes: MOTOKYIAPHO-KREEMUTCCKOR MOOPUIL.

OCHOBHBIE NUNVKEHHA MONEKYAAPHO-KAHETIIMECKOH Teopuu (MKT), wx
ONMTHOE  OGOCHORAHWE Jluq)q'-y'ma. BpoyHORCKOE2  nRHAHHE  XapakTep
HABHZICEHHA H Biiall\ll)j.ll:ﬁc 'BHH  YJUTHL BUCLLUECIE] M(L'l&ll-‘l ol pL'ICHHH 14308,
AMAKOCTER W TREPAWX Ten H O0HACHEHHE CROFICTR BENISCTRA HA OCHOBS FTHX



mogeaeii. Macca u  pasmepel MONEKYN (aToMoB). KoaH4ECTRO BelIECTRA.
[TocToanmaa Aporaapo.

Tennosoe pasHoBecHe Temmepatvpa M ¢rmocodsl e H3MepeHHA Llkana
Temnepatyp LeascHa.

Mojene HISANPHOIO raza B MOMEKYIAPHO-KHHETHYSCKOH TEOPHII: YaACTHUEI
raja ABHKYTCA XQOTHHCCKH H IIC BIAHMOACHCTBYHOT APYr ¢ APYTrom.

1'a30BLE  32KOHbl.  YpasHeHHE Menpeneeea-kKnaneipoHa. AJGCONOTHARA
TeMacpaTypa (wrana temncpatyp Keaesnna) 3acod Aanstona. M3onpoueccw B
HASANBHOM  MA3¢ ¢ NOCTOAHHBIM - KOJHUECTBOM  BEWICCTBA, [ paq}wlecxoe
HW,QCT‘;'IBJICIII!C IliM)npOLlCCCOB'. II'30'I'CPM3, PI;]OXQPQ, llf}(){\ﬂp&l.

CBA3b  MEXKAY JABNEHHEM W CPEAHEA  KIHHETHYECKOH  IHEprueH
NOCTYNATSALHOO TENAOBOre JABIKEIHA MOJNSKY IASVILIOTO raia (oCnapHoe
YPABHSHHE MONIEKYIAPHO-KHHSTHYSCKOT TSOPHH HASUTBHOTO Masa ).

Cease adcomoTiioll TeMNEpaTy pLl TEPMOLIIAMIITIECKOT ClIcTeMLI €O cpemieil
KHHETHYECKOH 3HEPIHEH NOCTYNATENBPHOMN TEMAOBOTD OEHIKEHHA €8 HACTHU,

T!'IKIIH‘IQCKHG )"CTP()FICTB& H TeXHONOrHICCK e I'Iplil.lBCCblI TQPMOMQTP.
GapoOMET . NONY MEHHE HAHOMATEPHANOB.

Tesmoncapanun,

MOJENH ABHACHHA YACTHU BELLECTEA,

Mopent SpoyYHOBCKOro IBHAESHIM.

BHaeoponik ¢ 3anHCBIO peanbBOro BPOYHORCKOIO NBHMKEHHA.

IOnddy3ua xnaxocTel.

Moaeab onuTa ILTepHa.

[TpuTBKeHIe MoneKyA.

MODENH KPHCTANAHYECKHX PELIETOR.

Hatniaguue v HeLnen0Banue HU3DNPGUSLLOB.

YGeRUYCCRIE IRCHEPUMERIN, JADOPAINOPHIIE PROOINIYI. NENIKIUKYM.

Nccaenopaniie  NpoUEcca  YCTAHORNEHHA TeNNOBOFQ  PABHOEECHA  aAPN
TENNCODMEHE MEXKOY MOPAYEA H XOJI0NHO1 RODOIN.

MayueHne 1soTepMUUYEcKord MpoLecea {PeKOMEHAORAHO HCMONbOBAHIE
uudpoeoii NadopaTopHH).

Hzy4enne H30X0pROTO IIpoLEcTa

Hsy4eHne 13004pHO IV Lpoetea,

[poBepra YPARHEHUA COCTOAHHA.

Temnt 2, TepmoOusanuKy. Tenioene Mauiursi.

Tepmonnuammuueckas (T} CHCTEMA. 3AMaHHE BHENIHHX  YCAORWHA  ana
ItpMO}lHHaM l1‘4¢CKOﬁ CHCITMEL BHCI.UHM¢ 4 BH}"I[JCHHHC’ llapaMC I'|}b|. Flapamel pl:l
TEPMOJIHHAM FUECKOH CHCTEMBl KAK CPEMHHE ZHAUCHHA BeNUULH, OOHCHRAKNIINY
C¢ COCTUAHNIE HA MHKPUCKUIIHYEURUM VPOBHE,



Hviepoe Hasane TepmozvHamuisi. CaMOnpouIBONbHAS — penaxcanHai
TCPMOAHIAMIYCCKOH CHCTCMEI K TCNJIOBOMY PABIIOBCCHIO

Mooeas HoeancHOID raza B TEPMOAHHAMIIKE — CHCTEMA  VDABHEHIH:
ypaBHCHHC MeHnaencepa-ICiancipoHa 1 BRIPAKCHHC WUIA BHYTPCHHCH 3IHCPriH.
YCIOBHA NPHMEHHUMOCTH 3TOH MOOSNH: HH3KAA KOHLIEHTPAUHA 4aCTHL, BHICOKHE
TCM“C‘P&T)’})LI. BLIp&KCHMC AnNA Btl}"l'pCl'lllCﬁ ')HCP[’HPI QOHOATOMIGIG nACILIord
sy,

[KBa3HCTATHYCCKHE W HCCTATHHCCKHE NPOULCChI.

SNEMEHTAPHAR PaOOTA B TEPMOAHHAMHKE. BhiuHCcneHHe padoTsl no rpapiky
NPOUSCEa 1D PV -aHArpamMnIg.

lenaonepenaya Kak  c©nOcO0  H3MEHEHHT  BHYTPEHHEH  JHEPIHH
TePMOAHIAMEYECKOI  CHCTeMLl  ©e3  copepwennd pabotul  Konperuua,
TeNNONPOBGAHOCTE, HITYYEHHST,

Konuuectso TendoTM. TemnmoéMkocTh Tena. Yaenuaa 1 MORApNas
TENNOEMKOCTH BeLUECTRBA.  YpaBHeHne Maiepd. YnenbHas Tenaova ¢ropaviai
TONANBS. paC‘leT KOTHYICCTBA  TENNOTLL l'Ipl-'l Tennunepe;la-le. l'l{)usmle Oﬁ
a21ataTHON NPOLECCE.

Mepswit  3akou  Tepmoanuammkill. Bovtpenusa »epraa.  Koowiecteo
TENAOTEE W pad0TA  KAK  MEPBl H3MEHEHHA  BHYTPEHHER  JHEPrHn
TEPMOIAHAME ' TECKOH CHCTEMEL

Bropoii 3ak0oH TEpMOIHHAMHKH 0711 PABHOBECHEIX MPOUECCOB. YEpPE3
3A0aHHOE PABHOBECHOE COCTOAHHME TePMOOMHAMHYECKOH CHCTEMEI MPOXOAHT
¢ IHHCTBEHHAN 8 T11a0aTa ADCONIOTHAA TEMNEPATYPA.

Bropoi 3akoH  TepPMOIHHAMMKH 14 HEPABHOBECHBIN  MPOLLCCOE.
HSBOIMOXKHD NEPEAATH TENNOTY OT (0€2 XONOAHOrO Tema K donee Harpetomy 0e3
KomngHeaunn (Knayvinye) HeoGparHmMOCTe NPHPOIHEIX NPOULECOR.

TTPHHUANY AGACTEHA TEN0BLIX MAWKH. KT11.

Makcmanenoe 2vaneane KN4, Usko Kapho.

FROMONHYSCKHE ACNEKThl HCOIMIL30BAHHA TEMMORMN ABHrarenett Tennopoc
3ArPASHEHHE OKPYIKAOWER Cpeap!.

TexHnyeckHe yCTPOHCTRA I TEXHOMNOMHYSCKHE TIPOUSCCHL XONOIHNbHHEK.
KOHIHUHOHEP, AH3ENBHBIH H KapGIOpATOPHEIN JBHTATEIM, NAPORAA TYPOHHA,
HOAYHCHHC CBCPXHHSKHX  LCMIICPATYR.  YTHIHSAUHA CLEIVIOBBIXY  OTXOU0UB ¢
HCNONE3OBAHNEY TENNOBOMG HACOCA. YTHIN3ALWA CHOOPraHHUECKONo ToNNHBa ONa
BbIPASOTKH «TENNOBLOHY H X1EKTPUIHEPTHA.

Hemoncmparius,

M3MCHCHH¢'I¢MIIC'}&I }'pbl Ilpl1 a\l.ll»laﬁa'l'}l‘IOCKOM |)&CLI1I'IP¢H HH,

BorayinHoe orHHen.

CPaBHCHHT YALIBHBIX TCINIOEMKOCTEH BEWICCTE



CnocoOn H2MEHEHHA BHYTPEHHEH JHSPrHH.

Hecacoopanic aanadariioro npouccsa.

KOMI]bI(TTCDHHC MOJENH TENIOBLIX ABHraTSNeH,

YueuunecKuit INCHEPUMERIN, 2aBOPainopHpe Paidoiite, HNRRHKyM.

Hzmepenne vaeNbHOH TENN0EMKOCTH.

MCCJCA{TB{III}IC npouccca ULTLIBAIIHA BALWICCTBRA.

MeCaeaaeanne aanadtaTHoro npouecea.

Hi3yyenne B2aHMOCEAIN IHCPrHH MCKMOICKYNAPHOMD BIAHMOACHCTBHA I
TEMNEPATY P KHNEHUA KW AKOCTEN.

Tewn 3. Acpecammnovic cocmonnua sengecrmon Paragne HEPEXadN.

| lapooOpa3osaHne W KoOHAaeHcaumA. Hcmapewe W KHneHue. YjaenvHas
TeNAOTA MAPoODPA30BaIlA,

HAaCBILIEHHBIE H HEHACHLUEHHBIE Maphl. KauyeCTBRZHHAS  33BHCHMOLTh
NACTHOCTH H JARTIRINA IIACHILEINIONO Dapa OT TSMAEPATYPEL, X JI€XEBHCHMOCTD
OT 0OBEMA HACLILUSHHOTO NAPA. JABHCHMOCTD TEMNEPATYPH KHNEHHA OT JAABNSHHA
B XHAKQCTH.

BAaKHOCTE 8030y Xa. ADCONIOTHAR H OTHOCHTENEHAS BNAXKHOCTE,

Teepace 1eno. Kpucrannieckne o asoppiiue tena. Aua3oTponna ¢poicTs
KpHCTANDB. |IAARICHHME B KPHCTANAH3ZAUWA. YICALHAR TENAOTA NNABNEHHA.
Cyénunauma.

HedopMaunn Teépaoro tena. Factixenue H caaTtie. Caeur. Monyns FOHra.
[Ipeazn ynpyrux aehopMawii

Ten1oBoe PACUIHPSHHS ANARCCTENR H TBEPIBIN T€N, ODBEMHOE H NHHEHHOE
PACIUAPEHIE. AHFAPMOHH3N TEMNOBLIN KOASOAHNH 'IACTIIL BEIECTRA Kak NPIH'IHHA
TENAOBOFO PACLIHPEHHA TEA (HA KAYSCTBEHHOM YPOBHE),

INMpeo{pazosanne 3Hepriuy 8 Pa30BLIX NEPEXLAAN.

YPasHEHHE TENNOBONO anancy.

MNoeepxnocTHOE HatameHne. KoMpdmUNeHT NOBEPXHOCTHONG HATAKSHHA.
KaIIIiHJIﬂDHbIC ABICHHA JagneHHe Noa HCKPHBNEHHOH NOBEPXHOCTHIY KHIAKOUTH.
hopmyaa Jlannaca

TexHnuyeckHe yCTPONCTBA H  TEXHOIONHYECKHE  [(IPOUECCH  KHOKHE
KPHCTANIE], COEPEMEHHLIE MATEPHUTE!

Aemoncmpariun,

Tennosoe pacwWHpeHMeE.

CBOHUTBU HACHILLEHHBIX TIAPOB.

KIIHEHHE. KHHQHHQ I1PI'I MNOH HIFREHHOM JIARNCHUA,

M3MCWHI1C CH)IBI IIOBC')KHOCI HCN'G HA 1 ARCHHA,

ONBITH C MBINEHBIWH NAEHKAMY,

CMaqnBIHNE,



KanHanapHue ABIEHHA.

MO ACAH IICILIOTOIOBCKOH AKELIKOSTIN,

CnocoGB H3MEPSHHA BAGKHOCTH

HecacooBanne BarpepaHia H NUIABACHHA KPHCTANNHYCCKONS BCIUICCT R

Buael nedopnranuii.

Hadmioacine manux agdopmauni.

YuesueeCRnit IKCHEPUMeRy, adopumopnnie palonio), HPREMRKEM,

M3y 4eHNE 3aKKOHOMSPHOCTCH HSNAPCHHA MHAKOCTCH .

H3mepenne vaenbHOH TENAOTE NAABACHHA AbIA.

M3y ucnnge CB0RCTB NACLILCHIIENX NAPOEG.

Hzmepenne adCONIOTHOI BAAKHOCTH BO31yXa H OUSHKA MAcchl ITapoB B
NOMEILEIINH,

H3mepenre KOMIIMICHT& NOBCPXHOCTHON HATAREHHA.

Hamepenue moayna Fonra

HMecaencBanne  3aBUCHMOCTH  Ae(IOPMAUHH  PE3HHOBONO  LOpasua o7
l'Ipl!nO')l«'elll Il}ﬁ K IleM}' CHANLL

Pazaen 4. ‘3MeKTPOIHHAMHKS,

Tean 1. Daexnpuvecroe nore.

SNEKTPHIAUHA TE1 H €E NPUABNCHHA. INEKTPHYECKWH 3apsa. Mlea enna
ICKTPHIECKHX  3apggoB.  TIPOBOIHMHKIL, OHINSKTPIEA 1l MOMVTIPOROAHHEN.
SNeMEHTAPHBLIA 3NSKTPHYECKHH 3apAd. JAKOH COXPAHEHHA DNEKTPHYECKOro
3apAaa.

B3aUMOIEHCTRHE 3apA10B TOYEYHBIE 3apAabl 3aKOoH KvioHa

BrekTpreckoe none. Ere geficTBHE Ha 31SKTPI'IECKIE 3apaakl.

HanpmiEHHOCTL  3neRTpHYyeckoro  nona.  [podwbiii  3apaa.  JluwHun
HANPAHEHHOLTH MNEKTPHUSCKOTD Nons, ONHOPOAHR FILKTPHYSCKOE Noae.

TTOTSHUNANEHOCTE  MICKTPOCTATHUECKOND N4, Pa3HOCTE NOTEHLHANOE NI
Hanpaskenie. [MoTeHUHANEHAA IHEPrUA 2apana B SNEKTPOCTATHSCKOM  00N€,
[ToTeHWHAN XIEKTPOCTATIHYSCKOTO TI0JA. CBA3b HAOPARCHHOCTH I1014 H PA3HOLTH
NOTEHUHANOR ANd  ANSKTPOCTATHYUECKOrO MNONS (KAK OAHOPOOHOTO, Tak N
HEOOHOPCAHAOrO ).

[TpHHUMN CYNEPNOZHUKEH 2 TEKTPIYECKHX NONEH.

[Tosie royeyHore sapasd. [Toue paBrROMCPHO SapsoReHHON Cpeppr. TToue
PABHOMEPHD ZAPAYICHHOrD No ODEEMY wapa. [lone paeHOMEPHO 2apAXEH HOI
OeCkOHeYHOH NNOCKOCTH. KApTHHBEN JIHHHH  HUANPAAEHHOCTH 3THX NONEH N
AKRUMOTEHITHANThHKIX ﬂOBep\(HOCTEﬁ

ﬂpommn MKH B 2)]ICK'I'|}{)CI3I MUBCKOM HIIYIE YCJlOBI»IC paBHOBCCI'I.'vI 258[)8,108.

JhranekTpHku B MEKTPOACTATHUECKOM none.  JlianekTpuueckas
HNPUHHLACMUCTE BELLEL 1 BA



KongeHcarop. 3neKTpoSMKOCTh KOHOSHCATOPA. JNEXTPOEMKOCTL MIIOCKOrD
KOILACHCATORA,

l'IameeJl bHOC COCTIHHCHHS ROHIEHCATOPOR. [TOCIEI0RATENBHOE COETITHEHHS
KOHACHCATOPOB.

JHEPrHa 3apAxeHHOTO KOHAEHCATOpa.

D,BM?KCHIIC i}apﬂ)I(C]llIOﬁ YWACTHLULI B{)JIIOPO,],HOM Z'IJ'ICIﬂ'pM'ICCKOM nong.

JEXHMMECKHE  YCTPONCTBA W TEXHONOTHUSCKHE MPOUSCCHIT NEKTROCKON,
CKTPOMCTP, 3NCKTPOCTATHUCCKAS  2alUNTA, 3JA2CMACHHC  IaeKTponpuopos,
KOHAEHCATOPDI. reHepatyp Baw ae Mpaada.

dewencmparan,

YCTPOHCTBO H NPHHLHI AEHCTBHA 3NEKTPOMETA.

DNEKTPHYECKO: [IOM1€ 3APARENNDBIX LIAPHKOB,

ZMSKTPHYSCKOE TONIE ABYX 3aPAREHHBIX NNACTHH

Mogenn onekTpocTatHeckoTo renepatopa [ Ban ge [paadal).

| IPOBOAHHKN B 3MEKTPHYELKOM NONE,

INEKTPOCTATH IBCKAA AT,

YCTPOACTBO H ASACTBHE KGHASHCATORA NOCTOAHHOA H NEPEMEHHOH EMKOCTH.

3aBHCHMOCTL  MEKTPOEMKOCTII  NNOCKOrS  &OILISHCATOPA OT  NAOILAIN
MIACTHAH, PACCTOFHHA MEIKAY HHVH H AHANCKTPHULCKON NPOHHUALMOCTH,

SHEPriig 3NEKTPHIECKOrY TIONS 2APAKEHHOIO KOHOCHEATOPA.

3apajka H pa3pajka KOoHICHCATOPa Ye€pe3 PE3UCTOP.

Vyenureckuit IKCHEPUMERM, AGOPHINOPHBIC POOOIISI, NPURIHIKIM.

QUEHEA CHA B3AUMCACHCTBIL 3AISIAKEHHBIX TEN

Hadnwonesiie npeppallie HHA FHEPrHH 3aPAKSHHOTO KUHICHCATOPA B SHEPTHIO
H3NYYLSHHA CBETOAMDAA.

M:S}Flle" e ﬂpOTeKﬂllMﬂ TOKA B LIEOH, cn,lep;mMeﬁ K{)HneHDaTOP.

Pacnpeoenenue PA3HOCTH NOTEHLMANOB {HANPAREHNA | npii
NOCNENOBATENLHOM COSAHHEHHH KOHICHCATOPOR.

HccaenoBaHue PA3PAIA ROHACHCATOPA HEPE3 PEIHCTOP.

Tena 2. Hocmoauntiil 2AeRINPHYECKUIT MOK.

Cna Toka [TocTOoAHHEIH TOK

YCcnoBHY CYWECTBOBAHHA NMOCTOARHOM JEKTPHYECKOro Toka HeTodHuKn
1ora. Hanpsokenne U u 3AC 6

3akoH OmMa Ona YUacTka uenw.

3neKTprYecKoe CONPOTHBICHHE, 34BHCHMOCTD CONPOTHBNEHUA
OJ'lHOpO}lHOI'O HPOBOJIHI'IK‘(! OT €r¢ NNHHK H MIaLHEaau TlOrlf;'pellHOfO CELLUBHUA,
YUSIBHOEC CONPO TBICHHE BSWLEC 1B,

MocneaorATENRHOE, NAPANNENKLHOE, CMEIIAHHOE COSIHWHCHIS NPOROHIKOR,
Pacyér passers i€t Mckpiuyccrny uencii [Npaswia Knpxiodsa,



Pabota anekrpnyeckoro toka. 3axoH Ixoyna—IeHua.

MownocTl DACKTPHUCCKOrO TORa TCNIOBAA MONINCKTL. DAISIACMAA IIa
PERHCTOPE.

34C u BHYTPCHHCC COMPOTHBICHHC HMCTOYHHKA TOKA. 3akoH Oma o
NONHOH (3AMKHYTOH) JMEKTPHYECKOH uend. MOWHOCTE HCTOYHHEA TOKA.
KOPOTKOC JAMLIKANKLE.

KOHAEHCATOD B LENH NOCTOAHHOM) TOKA.

TexXHHMECKHE  VCTPOFICTBA H  TCXHOAOTHMCCKHE MPOUCCCH:  AMOCPMETP,
BOALTMETP, PEOCTAT. CUETHHK JNEKTPHYECKOH IHCPrHH.

dewencmparan,

Hzmepenne CHNEI TOKA H HATIPAXKEHHA.

Hecaenopainie 3aBHCHMOCTH CHABI TOKA OT NAOPAKEIINA ANd PEIRCTONA,
JIAMNBI HAKATHBAHHA H CBCTOAIOOA.

33BHCHMOCTL CONPOTHBISIHA WHIHILIPHISCKHX NPOBOAIHKOB OT INHIG,
NACWAIH NONEPEYHOTO CLYEHHA W MATEPHANA.

MCCJQ&(}B&IIHQ SABHCHMOCTH CHALI TOK) OT COI‘I]’)O’I’HB.‘IGIIH!I I'IpH NRCTOAHIIOM
HANPAKEHHH.

Mpamos Himepen e 34C. KOpoTkoe 2aMMKANHE TANLBAIIHIRCROTD DNEMEHTI
H QUEHKA BHYTPEHHErD CONPOTHBIEHHA.

CnocoSEl coSAlHEHNS HeToIHHKOB Toka, 3]C darapefi.

Hccaemosanne pazHOCTH NOTEHLHANOE MEXIY MOIKCAMH HCTOYMHHKA TOKa
OT CHAB TORA B LIETIN.

YYLHURCCRRI IKCHEPUMERA, Tabopathophbie Palonis), NPEKMIKPM.

HecaenoBaHne CMEIIAHHOTO COSAHHEHIIS PE3HCTOPUE.

HMi3Mepenie vaEnbHOMO CONPOTHBACHHA NPUBOAHHKOB.

Heeaenosanne 2aeuCHMOCTH  CHABL TOKA OT Hanpﬂ)l(EHHﬂ ANS NAMTIH
HAKATHBAHHA,

YeennieHne npeaena H3nepeHHA aUNepMeTpa (8aNeTETpa).

H3MepeHie IC 1 BHYTPCHHEC CONPOTHRICHHA HCTOYHHKA TOKA

Heeaenosanme 2arHciiMOCTH 3C ranbRaHHUYSCKOTO YIEMEHTA OT BPEMSHH
NPH KOPOTKOM 3aMBIKAHHH.

Hecaenopanne pazHOCTH NOTEHUHANOR MEXIY MOJICAMH HCTOYHHKA TOKA
OL CHIIbI TOKA B LICLLA,

Ucerenopanne 3aBACHMOCTH NONEZHON MOWHOCTH HCTOUHHKA TOKA OT CHNH
TOKA.

Tema 3. Toku ¢ paziuvnmix cpedax.

BJICK l'|)l1‘4¢CKaJl II|)0I$(1,.‘1M MOC I b pall.llll‘dl'lbl.\' B WS B. T},IICK I'p(]HHaﬂ
NPOROAUMOCTE TREPAMN METANNOR. 3ARHCHMOCTH CONPOTHRACHHA WETANIOR OT
TEMICPRLYPl. CBEPXIPUEOAHMOCTD



MEKTPHYECKHH TOK B BakyyMe. CBOICTRA 3/IEKTPOHHBIX T1Y4KOB.

[Toaynpopoanard,  CodcTpCIat  H NPHMCCIAS  NPOBOINMOCTE
NoAYNPOBOIHHKCE CBOHCTRA p-n-nepexola [Toly nPORCAHHKORHE NPHGOpPEL

DICKTPHYCCKHE TOK B 3ACKTPONHTAN. JNCKTPOIHTHYCCRAA AHCCONHALIHA.
SNeKTponus. 3axoHel Papajea Ana INEKTPONHza.

DACKTPHYCCKHA TOK B radax. CAMOUTOATCALIWK H  HCCAMOCTOATCALIILLI
paspaa. Pa3snHanbIe THNEI CAMOCTOATENLHOMN) NA3IpAa. Mondua. |lnasma.

TeXHHMCCKHE YCTPORCTBA H NPAKTHHCCKOS NPHMCHCHHC Ma30pa3paiHbIc
DAMNbL.  3NEKTPOHHO-NYYSBAR TPVOKA, NOAYNPOBCAHHKOBME MPHOOPH:  0HOA,
TPaHS H CTOP, (t)OTOJlH{),.'],, CECTUAHOA, TFANLBAIFRY, pﬂq:ll»ﬂlldp() BAHHC NUIH,
BbINNABKa ATHMHHHEA, JIEKTPOHHAT MIKPOCKOIHA.

Hemoncupariun,

3aBHCHMOCTD CONMPNOTHRIEHHA METAUIOB OT TSMNEPATVPHI.

[TpoBoJIMOCTE JNEKTPONITOB.

JaKoHp merTponu3a Qapaaea.

HeRpOBOi pa3pan v npOBOAHMOCTL BUIAYXA.

CPaBHSHHE NPOBOAHMOCTH METANAOR H NONYNPOROIHHKOR,

OaiocToponlisa APOBOANMOCTL 40014,

Vuenuveckuit Incnepumenm, 1aDopamopube Paooml, NPaAKHIIKPM.

Hadnopenne 2nekrponusa

Hzamepenne 3apaaa 0aR0BANCHTHIO HOHA

Hechenosanne  3aBHCHMOCTII  CCMPOTHBAECHHA — TEPMOPEIHCTOPA  OT
TEMNEPATY DB,

CHATHE BONET-aMISPHOTL XapakTepICTHKIL IH00A.

OH3HYecKHA NPAKTHKY M.

CIIOL‘O()I:I ll'3M$p€HH$l [l}M;}quCh‘HN BEAHYHH ¢ HCNONB3OBAHHEM AHAMTVMOBLIX
H LUH(DPOBLIX HIMEPHTLILHBIX NPHOOROR U KOMNLIOTEPHBIX AATHHKOBLIX CHCTEM,
ABCOMOTHRE W OTHOCHTENLHLIE NOFPEWHOCTH WIMEPEHUH QUIMIECKAN BENUIUH.
QUEHKA rPaHIL NOTPELIHOCTEN.

[TpoBeneHiie  KOCBEHHEIN  H3MEPESHNH, UCCNENOBAHHI  3aBHCHMOCTE(
(H3HYECKHX BENHYHH, DPOBEPKA [PSANIREHHLIX ranotes {(Buifop H2 pador,
ONKCAHHEIX B TEMATHYSCKHX  Pasfenax  «YYEHHYECKHH  KCMSPUMEHT,
JIAOOPATOPHBIC PATU Y. HPARTHKY M),

MenpeameTHrie CBAZN.

Mayuenne  Kypcda  QH3WKn  yroyOneHHore  ypoHa 8 (0 knacce
OC}'IIIeCTBﬂﬂe’l’Cﬂ ¢ }"'-léTOM C(\}lep'&"‘th’J'lel:lX MEARNPEAMETHRIX CBS'}t’ﬁ ¢ K}"FK?&]MI‘I
MITCMATHKH, GHO.ZIUI'MH. XMMHH, 1'$01 'pa{l)ll}l H ICXHINIOI'HH,

UHeHenpearMesinsieé ROURINNIR, CORATARRHIC € Y RCHUCIH MEHENIIE HAVHHO0
ROGHIMEAT HBJCHUC, HAYYHBIL QEKT, JHIULCSH, (PUSHUCCKHA BCIIHYHHA, SAKOH,



TEOPHA. HAONIDAEHKHE, SKCNEPHMEHT. MOICHNHPOBAHHS, MOOENbL, H3MEPELHHE,
NOTPTINIOCTH HAMCPCIIHA. H3MCPHTCALILS IPHACPL], LIPORas 1A00PaTOPHA.

Mamtemaning:  PELISHHE CHCTSMB  VPABHEHWH. JlHHeNHad  yHEUMS.
napadoIa, runcpdona, ux rpadiki W CBoHCTEA. TPHrOHOMCTPHYCCKHS GYHKLINK.
CHHYC. KOCHHVC, TAHICHC, KOTAHIEHC, QCHORHOC TPHIOHOMETPHYSCKOE TOALECTBO.
BCh‘l‘O‘pbl H HX l]pOCKU.IIH HA OCH KDOPAHJI&T.\ CAQAUCIHG DC‘.KTOPOB.

bua102HA MEXAHUULCKOE ABHMKSHHE B XHBON NPHPOAL. AndqiyIng, 0cmoc,
TENACOOMCH JKHPBIX OPraHn3MOB, TCNACBOC 3arpA3HCHKC Ol(p}'mIOUlL‘ﬁ CpCindt,
YTUAN3AUHA  OHOOPrAHHYMECKOTO  TOTMNHBA AN  BHPAOOTKH  «TENAVBOH» W
3,1CICTpOI)II¢pl'HII, I'IODCPKIIOCTHOC HATAACIHC H mnunnslpm.lc fBACIIFIA B rlpupo.uc.
IEKTPHYSCKHE ABNEHHA B RHBOA NpHpOAE.

Xumns: JHCKPETHOS CIPOCIIHE BELUSCTBN, CTPROCIIe aTOMOB I MOMCKYN,
MOAbL BSLUCCTEA, MUOMAPHAA Macea, MOAYYCHHE HAHOMATSPHANOB, TENJIOBRIS
¢BaficTRa TBEPALK TEN, SNAKOCTEN H rason, ;KLakne KPHCTULILL, JMERTPINICCRIC
CROMCTEBA METANNOB, FNEKTPONHTHYECKAR THCCOLUHAUHA, FABBAHNKD, 3NCKTPRIHHAA
MHKPOCKOIIH!I.

f eocpaun; BIBKHOCTE BO3AYXA. BETRM, HAPOMETE, TEPMOMET].

Texnoaocua: npeo6pa3onamle ABHNICOHIN € HCNONLIOBAHNEM MEXIINIMOB,
YYET C¥NOMO W KMARKOMO TPEHWA B TEXHHKE, CTATHYECKWE KOHCTPYRUMWH
(KPOHWTSHH, PeIISTIATHS KOHCTPYRIHN ), (HCNOALI0BAHHS 33KCHOR COXPAHEHHI
MEXAHHKH B TEXHHKE (THPOCKON, BOJOMET H APY¥IHMe), OBHrarens BHYTPEHHEIO
CropaHiif, NapoRasd TYPOHHA. OHTOBOH XONOIHNBHHK, KOHOHUHOHEP. TEXHONOTHH
NONYYCHBA COBPEMEHHBIX BATEPHATOB, B TOM YHCIE HAHOMATEPHANOB, H
HAHOTENHOJOrH, 2JICKTPOCTATH'IECRAET 3aIUHTY, 333CMICHIE ‘3,1€:I¢’[])Uﬂ|)11!50p0&
ras0pa3PAaHLIE NGMNEL, NONYNPOBDAHNKOBBIE NPHOOPL], FLUTEBAHHKA,

11 KIACC

Paznen 4. I0ekTpoaHRaMHKA,

fewa 4. Maznumuoe no.e.

BaanumoaeticTRHEé DNOCTOAHHBIN MATHHTOBR H  MPOBOOHUKOE ¢ TOKOM.
MarnnTHoe none. BekTOop MArHHTROH WHAYKUWH. [IpHHUMD  CynepnosHuHn
MAFTHHTHHY NHNCH. NuHun MaFHHTHl)ﬁ HHAYKIHIL

MAarHHTHOZ NONE NPOBOAHHKA ¢ TOKOM (NPAMOr0 NPOBOAHHKA, KATVILKH N
KPyroBoOro BUTKA). OnwIT 3pcTena.

Cnna AMnepa, €¢ HANPABNEHHE W MOAYAL.

Cuma TopeHia, e& HAMpaRNEHHE H MO, JIBHAREHVE SAPSAKeHHOR YacTHIH
B OAHOPOMHOM MABHTHOM IIoNe. Pabura cHist JlopeHua.

MarauTHoe none e e2IECTBE. <PepPOMArdeTHKH, NApa- H THAMATHETHKH.



TexHnyeckue _\)’CT]JOFICTBEI H TSXHOMOTHYECKHE NpoUcCObl. IIPHMEHEBHE

NOCTOAMNIAX MATIHTOBR. WCKTPOMarinToB, TCCTCP-MYALTIMCTP,
AICKTPOABHIATENE AAKODH. YCKOPHTEII 2IEMEHTAPHHX YACTHLL
demoncwmpatua,

KaprHHa nHHUH  HHAYKUHH  MarHHTHOrC NONA  IIONOCOBOTO M
ﬂOﬂKOBOOﬁpﬂ.‘}IIOFO AGCTOIINILIX NAFHHTOB.

KapruHa NHHHR MAPHHTHOA HHOY KUHH NONA JNHHHOTO NPAMOrO NPOBOAHMKA
11 3AMKHYTORO KONBUCBONO NPOBOAHNKA, KATYLIKH ¢ TOKOM.

B1aHMOaeHCTBHE ABYA NPOBUAHHKOB ¢ TOKOM,

Cuna Amnepa.

HeHcTene cHiIbl J[opeHua Ha HOHBI AMEKTPONHTA

Hatnionenne npioxenna ny 1xn 2A€KTpoloR B MANIKTHOM NONe.

L IpHHWHN AEMCTBHA INEKTPOHIMEPHTENBHOTY npuodopa
MATHHTOIECKTPHYECKOTT CIICTEMBIL.

YYERUULCR U INCHEPUMERM, IQOOPIINOPHBIC DADOMIB, HPAKRIUKYM.

MCCJQ&(}B&IIHQ MATHHTHONO NOAA NUCTGAHIILIX MArNHTOB,

Necaenasanie CRORCTE PEPPOMArHETHKOB.

Hecaenopaniie AeHCTRIA NOCTORNNOTO MATHHTA HA PAMKY € TOKOM.

HM3Mepesne CHIBE AMNZpa.

Haynenne 3aBHCHMOCTH CIUIEL AMNEpa OT CIUTE TOKA

OnpeoeneHHe MArHHTHOH HHAYKUHH HAa OCBORE H3MEPEHHA CHIEI AMNEpPA.

Temn 5. INEKIMPOMUZHINRIUR UHOVREUHA,

ARIEHHE  YIRKTPOMArHHTHON  HHAYRWIN. [TOTOK BEKTOPA  MArHHTHOH
HEIYRUHIL. TC HHAYKUMH. 3aKoH 3NEKTPOMarBiTHOR HHAvkunH Dapaneq.
Buxpesoe nerTprueckoe none. Tokw Wyko,

3,'1(: HHAVKUHNH B rlpl)BO,!lHthe‘ JJ.BHH-.'}'LI.[EMCQ B DD,I-IOPO,!IHOM MAFHHTHONMN
none.

MNpasuno JleHua.

HH.‘.'I}'RTIIBH(}CTB KaT}'IIIKa HHAYKTHBHOCTH B UCMH MOCTOSHHOIND TORa.
SrneHue camtoHHAYkUIN. 3C caMOoNHIYELIN.

DHEPras MArHHTHOTO MOJIA KATYLWKHE ¢ TOKOM.

MEKTPOMATHHTHOR NONE.

TEeXHUYCCKHE ¥CTPOHCTEY H TSNHOJNVIHYSCKNS HPULCCCh): HHUY KUHUHHA
neYb, CONCHOWA, 2AWHTA OT NESKTPHIAUHH TEN NPIl IBHXKEHHH B MACHHTHOM Aone
3emnn.

Hemoncmparius,

Haﬁle\utHlﬂt HB/ICHHA 2)JI¢I\"I'|)0MGIHI1IHUFI IIHLl}'I(llIIH.

Uecerenoranne 3apHCHMOCTH (T MHAYKIHN 0T CKOPOCTH  HIMSHEHNUA
MAIHHTHOLG IUTOKA



[TpaBuno Jlenna.

[TaasiHe ManTa B AmMosBINICeai (MC0I1) TPy

ApIeHHe CAMOHHAOYKUHH

Hecacoopanne 2aBHeuMoCTH DJC CaMONHOYKUHH OT CKOPOLTH H3MCHCHHA
CHALI TOKA B LIENH.

YuenunecRuit IKCHEPUMENINL, TAVOPINOPHNE PROOINIGI, NPAKILKYM,

MCCACOGEAHAE ABNCHHA VIEKTROMANHHTHOH HHIYKUHH.

ONpCaCACHIIC HHAYKUHKY BHXPCBOMD MArHHTHOCO NONA,

HceaenvBanie ABIEHHA CAMOHHOYKLUHH.

COOPKA MOALAH INCKTPOMATIHTIIONO FEHEPATOPAL.

Pazaen 5, Kpae0aHHa W BO/INbL.

Tean 1. Mexannuecrate konedanun.

KoneGarenbyaa cicTeMa (Bo0OIHBE KONEOaHHA.

Caproniieckne konebanusg. KnieMatnneckoe H OHIIAMINIECKOE ONIICAHIIE,
SHEPTETHULCKOR ONHCAHHE {3AKOH COXPAHEHHA MEXaHHYECKOW JHEpPruH). Buieoa
ANNAMHNLCKOr] ONHCIIHA I'apMOIIH'IeCh’HK m)neﬁauuﬁ I3 HX ')IlepreTl'l'l'BCI(Ol'() n
KHHSMATHMECKONQ ONMICAHHA.

AvoanTyia o paza koachamndi. Cea2n aMNAWTYALl kKoaedalnil HEXONHOI
BJIHUMHBE € AMDAKTY 1AVMH KOIE0AHHWH €€ CKOPOCTH K YCKOPEH M.

[Tepuon w acrota konedaHni. [lepHon mManeix ceoSOAHBIX KonedaHMIl
MATEMATHYECKOrC MaATHHKA. [lepuon ceobonHbIX KonedaHWH NpPYXKHWHHOIO
MAATHHKA.

[TOHATHE ¢ 3ATY XAOIINX KONCOAHIINX. BEIHYKIEHHBIE KONCOAHNA PE30HAHC,
PezoHaHcHas kpueat. BiangHne 2aryxaHds Ha Bl PEICHAHCHON  KpHBOH.
ABTOKONCOAHNA.

TeXI-IHHQCKHe }'CTpOﬁL‘TBa H T¢XHOMONHULCKHE ﬂpOlleCCbl: MET"!OHOM, YAChl,
KAUeNH, MY3bIKAMbHLE HHCTRYMEHTHI, CEHCMOTpad.

Hesmoncmpanun,

3aNNiCh KOMRGATEILHONG TBHACHHA.

HaSnionerHne HezaBHCIMOCTH NEPHOIA MAMBIX KOTEGAHHHA [Py3a HA HHTH OT
AMNNUTY IR,

Hecaenopanne 3aTyXaroWKrs KONEOAHHIT 1 2aBHCHMOCTH IIEPHOAA CRODOIHBIX
KMIEOAHHI O 1 CONPO THBACHIAN

Ucerenopanne KoneSAaHHA rpy2a HA  MACCHBHOH NPYHKNHE ¢ UNbd
(OPMHPUBAHAA NPLACTABNEHHH 00 HACAIBHOH MOACAH NPYAM HHOTO MAATHHKA.

33!(0“ Cl,)xpaHEHHﬂ 'JHepl'l»ilﬂ HPH KOII(;"G{IHHSIX l'p}"'}'a H4 npymuue.

VCCICUIBAHAE BBIHYKACHHBIX KOUIEDAHKT

HabnoneHue pesoHanca.

Vuenuneckuit INCIEpUMERM, IaD0PIMOPHNIE PAOOINDI, NPAKHIIKPM.



HamepeHHe nepHoaa CRODOAHHX KONEDAHUH HHUTAHOICO H MNPYHIIHHOMO
MAATIIHKOB.

HM3v4eHne 3aK0oH0B IBHKSHHS TENA B X00¢ KOIeOaHH i HA YNPVIOM IonBece

Hzayd4cHBC ABHKCHHA BHTAHOTO MaXTHHKA.

[TpeotpazoBaHHe 3HEPrHH B OPY>XHHHOM MAATHHKE.

Heeacaasannge yOLIBAIHA ANMNAKTY AW 3aTy XA0wnx KuachHuui.

MECICOOBAHAE BEIHYKIACHHEIX KONeOaHH.

Tena 2. DIeNRPOMGZHUNIRIE KORCDGHIUA.

KoneGareneHpd  KOHTYP. CBOOOAHBIE MMEKTPUMATHHTHHRIE KOACOAHHA B
HACILHOM KOJC‘ﬁﬂTCJ’IbHOM KC]HT}"]‘)(‘.. (DLTPM}'JIQ TOMCOII&. CBﬁ"ib aMﬂﬂHT}',ﬂ,u
3apAjAa KOHASHCATOpA C aMNMHTYOOH CHALI TOKA B KONEOATENLHOM KOHTYpe.

QKON COXpAlISIEA DIERTINE B HACANLIGM KONEDATSILIIOM KOITY pe

3aTyXaKLHe MEKTPOMATHHTHBIC KOAEDAHHA. BLIHYKACHHBIS
D IEKTPOMATHNTIINE Konedal M.

[lepemenubld TOK. MOWHOCTE NEPEMEHHOMO TOKA. AMAIHTYAHOS N
;leﬁCTB}’Illluee SHAMEIHE CHALI TOKY H llaﬂpﬂ'ili'elll'lﬂ I'IpH pa:;.m-l-utoﬁ q}OpMe
33BHCHMOCTH NEPEMEHHOTD TOKA OT BPSMERH,

Chnnyconpanuliuii aepeMeiinbiii Tok, Pe3nCcTop, KONACIHCATOP W KaTYLWKA
HHAYKTHBHOCTH B USMH CHHYCOHIVIBHOM) MIEPEMEHHOMY TOKA. Pe30HAHC TOKLB.
PezoHanc HanpsskeHHii.

Haeanennii tpancdgopmarop. [IpowseoacTec. nepesada M notpedrienue
I IEKTPHYSCKCH IHEPTHI

FROMOrHYSCKHE PHCKH MPH  DNPOH3BOACTES  NIEKIPOIHEPIHH. KYNbTYpa
HCMOME30BAHIA NEKTPOIHEPTHH B NOBCSIHEBHOA KIZHN,

TeXHUYECKHE YCTPOHRCTBA H TEXHONOMHYECKHE NPOUZCCHI INEKTPHYECKHI
JBOHOK, F&HépaTOp nepBMQHHOI'O TOKA, IHHHU ')Jlel('l'p(}nepe,!la‘l.

qemoncmpanus,

CpODONHBIE ANEKTPOMATHHTHEIS KONEDAHNA.

JaBIICHMOCTL YACTOTHI CBODONHBIX KONEOAHIIT 0T HHAYETHBHOCTH H EMKOCTII
KOHTVDA.

OCLAMNOTPAMMEL 3NEKTPOMArHHTHLIX KONeOaHHH.

[eHepaTOP HEATYVNAHIIEX A1EKTPOMArHHTHBIX KOJIeDaHHA.

MoAeHb NCKTPUMATHH THOIU LEHEPAIUPA

BHHVKICHHEI CHHYCOMIANEHLIE KONSOAHHA.

PeaneTOp, KATVILKA HMHOYKTHBHOCTH H KOHIEHCATOD B UCNH NMEPEMEHHUTO
TORA.

P&iOHaHC II|)H HOCJICAOBAICJIBHDN  COCUHHEHHH pCfSllC'lO'Ja, K&'I'_\'I.IJI{H
HHAYKTHRHOCTH MW KOHJICHCATODA.

YCIPOHCTBO H HIPHHLHLL ACACTBUA TPAHCDOPRATOPA



Mogene NHHHH 3NeKTPonepeaayH.

Vuenuvecrantt INCHEPUMERR), FDOPAMOPHIIE PaOoIb, NPUKHIHKPM.

H3zvyenne TpaHcthopmaTopa

HeeacooBane [OCPCMOHHOMG TOKA 4CPE3 MOCNCAOBATCNBHO COCIHHEHHBIC
KOHAEHCATOP, KATYLWIKY H Pe3UCTOP.

H{IGIIIODCIJIIC SHCKTPL)I\IEIJ'IIHTIIOI'O pC’}OlIﬂ]ICB.

Heecaenaeanne patoThl HCTOMHHKOE CBETA B USNH NEPEMEHHOMD TOKA.

Tema 3. Mexaniveckue i IEXINPOMAHUMHIE BOARSI.

MEXaHHyeCKkiie BOAHLL, YCNOBHA HX DPACAPOCTPAHEHHA. [lonepevnbie n
ﬂpl)..’l‘),llbllbll) BOJTIILL. ﬂcpnon. CKOpOCTb p{lelpl)'CTpaIIC]lHﬂ H AaHIi BCGAlLA.
CBOHCTRA MEXAHHYMECKHX BOJH: OTPAKEHHE, NPENOMICHHE, HHTEPdepPSHUHA H
AHdpaKumAa

3BvK CROPOCTH 3BYKE. 1 POMKOCTD 3BYRA. BBICOTA TOHA, 1eMOp 3BYKA.

[IIyMapoe 3arpasiielne oKpy»KaloWwen cpeapl.

SNEKTPOMATHHTHBIE BONHH. YCNOBHA WINYYEHHA INEKTPOMATHHTHBIN BUIH.
BI}aIlMIIaﬂ (}pliell'lalll-'lﬂ BGK’I’OPOB B I)Ileh-l'pOMal'llHTll()r‘l sOJSIIE,

CeOICTEE  NEKTPOMATHHTHHN  BOMH,  OTPAKSHHE,  NPCIOMNCHHE,
noaapIzaunA. HuTepdepenuna v andparuua.

Lkana 3neKTPOMArHHTHRIX BOAH. | IpHMEHEHHE SNEKTPOMArHHTHBIX BONH B
TENHHKE 11 ObITY.

[TpHHUMNK PA2IHOCBA3H H TEJCRHACHHA. Paauonokauns.

MEKTPOMATHHTHO? 3AarpASHEHNE OKpYAatolieli cpeau

TEeXHNYECKHS YCTPOACTBA H IIPAKTHYECKOE NPHMEHEHHE  MY3BIRaNbHBIC
HHCTPYMEHTEL, PAIApP, PAIHCNPHEMHHE, TENEBN30P, AHTEHHA, Tenedion, CBY-nene,
YALTPAIBYKOBAR AHATHOCTHKA B TEXHHKE H MEOHUHHE.

Aexoncmpaiiut,

OOpa30BAHHE U PACIPOCT PAHEHHE NONEPSUHEIX H NPOACILHBIX BO.TH.

KonaGnioweeca TeAd kak HCTOIHWE 2BY Ka.

SABICHMOCTD TMHHBI BONHEI OT Y4CTOTEl KOI€DAHKHN,

HabnwonerHe oTpaKeHEA H NPENOMICHHS MENAHHYLCKHN BONH.

Hadnwnesne HETEpPEPEHUMH H THPPAKUHE MEXAHHYECKHX BOJTH.

AXYCTHYECKHI PE20HaHC.

CBUHCTBE YJILIPASBYKE 1 €10 HPHMEHCHHS,

HadmonaeHne CEAIH MPOMKOCTH 3BYKA W BHICOTEL TOHA ¢ aMnanTyooid n
YALTOTOH KoneGanni.

Mc&1e}lﬂnﬂlﬂl}ie CROﬁCTR '_)JIQI\'I'[)OM{!FHIITH hiIX RONH, U’l'pﬂ)h"EHHe,
Il[)‘,‘JIUMJICHHt:, IIO)IﬂpM:}auH){, ,'ll'i[lll]al(lllﬂl, HHI'Cpll)Cp¢HU.I'IM

ONRHapykeHe HHPPAKPACHOTO 11 ¥IRTPAPUONETORONG H3NYUEH HET.

Vuenuneckuit INCIEpUMERM, IaD0PIMOPHNIE PAOOINDI, NPAKHIIKPM.



Hzy4yenne nmapaMeTpos 28YKOROIH BOMHE.

H3y4cnne pacnpocTpanciiig 36y KOBLIX BOMNI B JAMKIYTOM MPOCTPaICTRS.

fema 4. Onmuixa.

[TpamonuHeiiHOC pacnpOCTPaHCHHE CBeTa B 0JHOpPOOHOM cpeac. vy cBera
TouyeyHBli HCTOYHHK CBRTA.

Ompekchne ¢ecTad. 3akonu oTpakeHus ¢8¢Td. [ToLTpocHne H3olpaauuii 8
NNOCKOM 3epkane. CPEPH4ECKHE 3epKana.

[TpenoMICHIIC CBCTA. 3AKOHH NPCADMACHHA CBCTA. ADCONOTHLIA NOKA3aTeNL
NPEAOMAEHHA. OTHOCHTENBHBIF NOKAZATEND NPEAOMICHHA. [TOCTOAHCTBO YACTOTH
CBUTH H COOTHOWCIHIHG ONHIE BLAN an HCWXL’UIC MOI’]OXI’PQM&TH'-I("C({OF‘J CBATO
Yepes rpadHHLly pasiena NBYX ONTHYECKHX Cpel.

Xoa ayneii B npu3me. Jucnepcua ¢peta CACKIIMK COCTAB De0ro CBRTA.
LipeT

[Tormoe enyTpenmee orpakende. ITIpeaentiitil Yo IONNOTO BHYTPENIICTO
OTPAHEHHA.

CoGnpaiuie B PACCRHBAIWHE  ann3u.  Tonkas  nun3a. QoRyCupe
PACCTOAHME M ONTHUSCKAA CUMNA TOHKOH MIH3EL  3aBHCHMOCTE  (JOKYCHOMD
PACCTOANMA TOHKOR CEpINISCKONH NNNI2LI OT €& CEOMETPHI B OTHOCHTENLIOrD
NOKAIATENN NPENCMNCHHA.

@opMy1a TOHKON NHA3E. YESIH'EHIlS, 1ABACMOE MITH30M.

Xoa nyya, npoweOMIero JHH3Y NOA OPOH3BONBHEIM YIAOM K €€ rIaeHO#
ONTHYECKOH oCH [locTpoeHHe H200paKEHNI TOYKH H OTPE?Ra NpPAMOH B
COOHPANIIX H PACCEHBAIOLUHX THH3AX H X CHCTEMAaX

Onmimeckie npudopel. Pazpewarowan criocotHocTe. [1a3 Kak onTHIeCKad
CHCTEMA.

Tpeaeny OPHMEHHMOCTH NEOMETPHURCKOH ONTHEH.

Bonugeaa onmika, MHTepdepenuda  ceeta. KOMSPSHTHbLIE  NCTOUHHKA,
YCnopHa HAONMOALHHA MAKCHMYMOE W MWHHMYMOB 6 HHTePDEPSHUHOHHOTN
KapTHHC OT ABYX KOMCPCHTHREIX  HCTOYHHKCR I_Ith{C‘pL] KNAaCCHYCCKIX
HHETe P PEHUHOHHBIX CXSM.

HOn¢pakuna ceeta. JIndpakuwonHaa peweTka. YcnoBHe HAONIOASHHA
FABHBIX  MAKCHMYMOB TIPH  NAJ€HHH MOHOXPDOMATHYECKOrO CBETA  HA
ARPPAKLHOHHY R PCLETKY,

MMongpiizauns CeeTA.

TexHUYeCKHE YUTPOHCTBA W TEXHONOTHYECKHE MNPOUCCCH OYKM, Nynad,
ﬂeplv'lcl\'("ll'l, (1]01'03““‘(\[){[’1’. MHKPOCKOH. HF'KEI(I[IIOHHHFI aﬂﬂapal', l'lpOCBeTJleHue
QUM KEH, BAJIOKUHHAA CHITMKE, ,!llv{ll}pal{ LHOHHAA pcluerxa.

emoncmpayin,

JAKOHBI OIRKCHHYA CBETA,



Hccaenosanne npenoMneHna CReTa.

Ha®nioaciine monnore pIYIPSHICTO OTpaAcina. Moacnr ¢peTopaaa.

HcerenopaHde  xona  CRETORBIX MYUROB  YESpEed  NMICKONapaNe/IbHY
NNACTHHY H IIPH3MY.

Hecaenosanne ceoiicTe H300p@KEHHH B MHH3AX.

Moacan MHKPOCKQONA, TEACCKOND.

HadnagHne HTEpPhepeHUMK cagTa.

[ |]aGnioncHWe LBCTOR TOHKHX NNCHOK.

Hadmooerne andpacunn ¢eera.

Msyucnne anpasusoinnoi pewiTen.

Hadnwonesxe nugpakIHOHHOTO CNEKTPA.

Ha®nionenuxe aucnepenn ceera

HadnwieRHe MONgPH3aUHH CBETA

[TpuMeneIIHe NOAIPGILAOE AN HAYTICHHS MEXUIHYECKNX 1 PAKSHHIA.

YYERUULCR U INCHEPUMERN, IQOOPHINOPHIIC DADOMIbI, HDUARFIUKYM,

MZ}MQ[}BIIHG O0K4A34TSNAa l'lpeJ'Il)MJleIIHﬂ CTEKA.

MCCICABAHAE 3ABHCHMOCTH {POKYCHOMQ PAcCTOAHHA OT BEWLCTRA {HA
APHMEPE HHOKHX AH3),

H3mepedne OKYCHOrO PACCTOAHHA PACCEHBAOWHX AWH3.

[Tony'renne n2006pakeHn B CHCTEMS 113 NINUCKONO 3¢PKANA H MHH3LL

[Tomyyenue H206paXkeHHA B CHCTEME H3 ABYX NIH3.

KOHCTPYHPORAHHE TENECKOITHYSCKIX CHCTEM

Hadnwaerne IHEpaciHil, HHTepPEPESHUHH H NOJLPH3AUHH CRETA,

Haynenne momipi2atii CeeTa, OTPakEHHOro OT MOBEPNHOCTH OHANCKTPHKA.

HM3yuenne nuTepdepeHunn NA3PHOrC HAIYUEHHA HA 1BYX LUENAX.

Halniopenne auenepeun.

HabmoaeHHe H HOCASA0B3HHE AH(PAKUHDHHOID CNEKTPA.

NiMepeniie ANHHE CBSTOROA BONKHLI

TTONYYEHHE CMEKTPA HINYYEHHA CEETOIHCA NPH NOMOIUH OHPPAKIHOHHO
PELISTEH.

Paznen 6, OCHOBH CNEUHANBLHOH TEOPHH OTHOCHTRIBHOCTH,

[paHHUBL  NPUMEHHMOCTH  KNAacCHYSCKOH  MexaHnkd.  [locTynaru
CHELILIBHOH TCOPHH GTHOCH TE)IBHOCTH

[pocTpaHCcTBEHHO-BPeMEHHOH  iHTepran.  [Tpeodpaszoeania  JlopeHua.
YCNOBHE NPUUHHHOCTH. OTHOCHTEIBHUCTE  OJHOBPEMEHHOCTH.  3daMelneHue
RpeMeHH H COKpallleHHe JUTHHKL,

3HCPI HAH HMII}'JIM} pCJISlIHBI»ICICKOﬁ YUSCTHLU B,

Ch93b MACCH © HEPIHEH H HMAYALCON PEIITURHCTCKON UYACTHIIM. IHeprug
HOKOA.



TexHnyeckHe yYCTPOHCTBA M TEXHOMONHYECKNE NPOUSCCH: CNYTHHKOBRBLIE
NPREMINLIKH, YCKOPHTCIH 3aPAACCIIIDIX ACTHL,

YYeHHYECKHH IKCMEPHMSHT. NadOPATOPHBIS PATOTEL. NMPAKTIIKYM

ONpcacaCHHC  HMIYABCA M 3HCPrHH  PCIATHBHCTCKHN  HaCTHU (IO
¢oTorpadHAN TPEKOE 3apAXKEHHBIX YacTHI B MArHITHOM None).

Paaca 7. Koanropan ¢minka.

Temi 1. KOpRyYCRPARPHO-8OTHODHE VAN,

PABHOBCCHOC TCNAOBOC HINVUCHHS (H3INYYCHHS AOCOMOTHO UCPHOMS Tenal
Jar0H cm2weHna Buna. Minoresa [naHka © KBaHTAX.

DOTOHLL NCPIHA H HMNYALC OTHIA,

PoToadupext. Onutol A. 1. Cronerosa. 3axkonel goto3qiekTa. YparHeHHE
Shnurreiing ana porordpderta. «Kpacuna rpannuas gotoadapexra.

JagleHHe CBETA (B YACTHOCTH, [OABNEHHS CBETA HA  afCQUOTHO
NOrNeWAIOWYIE H aSconoTNe OTPLKUSLLYIC MoBepNnocTL). Onwitet T H.
Jlebeagea.

Boan¢oue ¢caoneTea vacTiu, Boanw ae bpodaa. Aauvna coanw ae bpoiina n
Pa3MEpel  O0ONACTH  IOKAAMIAUMH  ABHICYWIESHCA  vacTHu,  KOpnyeKkynapHoO-
eoMoeoi ayann3u. Jadpacuns JNeKTpolIoE 118 KPUCTULIAS,

Cneunpura w3MepeHid B MUEPOMUPE. COOTHOWEHWA HEONPEILNEHHOCTEN
['eiizendepra.

TexHugecKHe YCTPOHCTBA H TEXHOIOMHYECKIE NPOLECCH CNEKTPOMETP,
¢oTo3neMenT, ¢OTOIATYHR. TYHHEABRHBIH MIKPCCKON, CONHEYHAZ Oarapea,
CBETOIHOI

Aemonchiparnn,

WOTOIKPERT HA YCTAHOBKE ¢ LHHROBDH NIACTHHON.

HMeeaenosanne 3aK0H08 HewHert Po1oexTa.

WCCIENOBAHHE  33BMCHMOCTH  CONPOTHBAEHHS  NONYNPOBOAHHKGB QT
OCBELWEHHOCTH.

CRETOAHOT

ConHeynaa Saraped.

YURURCCONILE INCHEPIMERIT, JA0OPAIRAPHIIE PIDONIYI, HPAKIMUKYM.

Hecaenopanne dotopezucropa

Hsmepenue uociosaauh IDianed Ha oChuBe Heceaosanna Gorosdertia,

Ucerenopanie 3aB1ICHMACTH CHILI TOKA UEPE3 CBETOAHOA OT HANPAIKEHHA.

Temp 2, QUIKE QINONG.

ONETEE N0 HCCAETORAHIKY CTPOSHHA AaTOMA. TIAHETAPHAS MONENKL ATOMA
Peseppopua.

MNoctynarkl Bopa. HunyueHue W nOrnaieH ue GOTOROR NPH NEPEXoe aroMa
C QAHOIO YPOBHA 2HEPIIIL Hi APy 101,



Bnaw cnektpoe. CnekTp YPOBHEH FHEPrHH aToMa BOAOPOAA.

CRonTanioe H BLIINY-KICINOS B3TYUCHIC SBeTta Jlasep.

TexHnueckue YCTPOHCTEBA 11 TEXHOAOMHUSCKHE NPOUECChl CNEKTPanbHbil
AHATH? (CMCKTPOCKON}, 1azCp, KBAHTOBLI KOMOIBEOTCP.

Hemoncmpaiiun,

Moacau onuta Pesepdopaa.

HadnkagHHE NHHSHATEIX CNEKTPOR.

YeTpoficTso 11 ACHCTBHE CHETHHKD HOHIBHPYIOWAN YaCTHLL

OnpeneneHiie ANHHB BOIHBI NA3CPHOTES HATYUEHHA.

Muenuwecknit IcnepILRenn, Ia00pamopnNe padomsl, #PAKHUN)M,

HadnionesHe nHHEHYATOro cnekTpa.

Hechenopainie cnekTpa paspeaelnore aroMapliore poacpoaa H HIMepelne
NOCTOAHHONA PHAGEpra.

Testa 3. Quir GRIOMIO0 ROPG W ITCMENINUPHBIN NGCHUEL,

Hyknonnaa Mmonene aapa | ensenidepra—Heanenrko. 3apsa ajpa. Maccosoe
WHCNO aapa. HivTonu.

PanHOAKTHBHOCTL. ANb(a-pacnal. ISKTPOHHBIA U AOZHTPOHHBIA  (ETa-
pacnan. ["amMmMa-aInvaeine,

JAKOH PAIHOIKTHBHOrO Pacnand. PAaHOAKTHBHBIE H30TONW B NpUpPOnE.
CROHCTEA NOHH3NPYHIUETO K3AV'ICHNS. BrHgHHE pajHOAKTHBHOCTH HA KHBEIC
opraHuambl. EctectBeHBbiil ¢oH H2nyyeand. Jo2HMeTpHAa.

FHEPrHa CBA3N HYWIOHOR B fape. 1epHue cunel. JedekT Maccy A1pa

AfepHble peakulin JASneHIe I CHHTSS Aaep. AISPHBIC PECAKTOPH [1paSGAEMH
YNPABMAEMOr0 TEPMOAOEPHOrO CHHTS3a. IKONOTH'IECKIIE ACTIEKTHl PA3BHTHA
AJEPHOH IHEPreTHRH.

MeTiae pemcrpauuu MW UCCALIOBAHNA '}.1QMQHT2pHU.\( HACTHLL

(YHAGMEHTANbHLIE  B3aMMONCHCTBHA.  BAPHOHM, ME30HbI W ENTOHM,
[Npeactaenenie o C1anapTHON MoAenH. KRapK-CNOOHHAZ MOJEIE A0POHOB.

CH3HER 3a Npereaasi CTAHAAPTHON MOJSIH TEMHAA MATEePHA H TEMHad
SHEPriiq.

EnRHCTEO PH3HYecKOH KapTHHEI MEPA

TexHnueckHe yCTPONCTBA H TEXHOIOTHYSCKHE NPOUECCH™ TOUMETD. KAMEpa
BuabCoHa, SUCPHHA  PeaKlop. TCPMOSUCPHHMA  pPedriop, aroMHad  Oomod,
MArHHTHO-PE30HAHCHAR ToMorpadiis.

VUYERUYCCK I IKCHEPIMCRIN, IXOOPFINOPHBIE iODHIS, NPURKRIN)M,

Heerenoriie TREKOR HaCTHIL{NO rOTORKM oTorpadivan)

MCQ ICUUIBAHHEG pa,‘.m QAK IHEHLN'¢ (IJUH& ¢ HCHQ)IEZOBAHHSM AU IHMC| p&

N3yuenne noraanicHHa 8eTa-uacTHIL ANKOMHAHIEM.

Pasnen 8. 20¢MeHTLI ACTPOHOMHH R ACTPOPHI KK,



3Tanel paPHTHA aCTPOHOMHH. TIpHKIIAIHO H NHPOBO33PEHYECKOE JHAYEHHE
acTpONoMHA  [IpHMCIAMOCTL  3aK0IOB  PH3HRN 278 oGvAcCHNL  OpHpoauW
KOCMHUYECKIIX ODLEKTOB.

Mctonbl  ACTPOHOMHYCCKHX  HCCACOOBAHHIT. COBPEMCHHBIC  ONTHYCCKHC
TENECKO Mk, PAOHOTENECKONEI, PHEATMOCHEPHAA ACTPOHOMHA.

Bua 3eézanore ugda. Cosediama. APKAC 3BC3ALI, NAAHCTLL, HX BHIHMOC
ABMIKEHHE.

COonHEYHAA CHCTSMA.

Connue, ConHevHAA AKTHBHOCTL, MCTOYHHK SHEPriH CONHLA H 3e€3a.

3BE3a1, 1Y OCHOBHLIC XAPAKTCPHCTHKH. ,'ZluarpaMMa «CNCKTPAALILIT KNACC
CBETHMOCTER. 3BE30H rNABHOH NOCMNEIOBATENHHOCTH. 3aBHCHMOCTL ¢MAacca —
CBETHMOCTL® ANA 3BE31 IMARIGH [IOCASA0RATENLIIOCTH BuyTpennes crpoene
36830, COBPEMEHHBIC NPESACTARIEHHA O NPOHCXOANCHHN H IBOTHAUIH COOKUA T
3e830. 3TANLI HKH3IIN 3BE3T.

Mneynotd | lyTe — vawa |'anakTura. |lonoaHne n 1BuaeHne COaHUa B
Nanakruke. Tunu ranakTik, PAIHOranakTirk v ksalapu, Yeépnue aupu o gapax
ranakTHk.

Beeacimaa, Pacumipeune Beaaenuoii. 3akon Xatona. Pazderamie ranakTik.
‘leopua bOnbworo B3pbiRd. PEAHKTOROL HANYYEHHE,

MacurraSHas cTpykTy pa BeeneHHoli. Merararakiuka.

Hepeweansie npobneMel acTPOHOMHIL

Vyenunecrue HabaroderuA.

HadnwonesHa 3BE3AHOTO HSDA HEBOUPYREHHBIM TA30M ¢ HCMOABIOBAHHEM
KOMMLIOTEPHEIY. NPINOKEHNHA 119 ONPeIeneHUa TIONOKEHH HEDECHBIX 00BERTOB
H3 KOHKPETHYIO O4Ty. OUHOBHbIE CO3BL3AHA CEBEPHOrQ NONYWADPHA W APKWE
3edinel.

Ha®moneHHa B Teneckon JIVHH, NN3HET, TYMAHHOCTEH M IBEAIHbLIX
CKONAEHIN.

MHIHIECRHT NPAKTHKY M.

CnocoSul H3MEepeHHS PHIHYCCKHX BENHYHH ¢ HCNOMB30BAHHEM AHANOTOBLIX
H UHGPORBIX H3MEPHTEALHEIX NIPHOOPOB U KOMIBIOTEPHEIX JATYHKOBBIX CHCTEM.
ABCONITHRE H OTHOCHTENEHLIE NOMNPEIMHOCTY W2MEPEHNE QHIMHECKHN BETHYUH.
QOUEHKA I'PEHIL 101 PELUHOCTE,

[MpoBeneHiic  KOCBEHHBIX  H3MEPEHNH, HCCNeNOeaHuil  2aBHCHMOCTCH
(H3HUELKHX  BENHYHH, NPOBEPKd NPEANOREHHBIN FHNOTES (BHOOp W3 patoT,
OMHUCAHHRIX R TeMATHUSCKHX p{l'!ﬂ!’;"ﬂﬂx t-'y‘leH H lleCI(l'Iﬁ '3KCI'IepI»I MEHT,
JRAGOPATOPHBIC PAGA LI, NPAK IHKY M),

OSndnateiiee norTGpEeHHE.



OO00IWEHHE H CHCTEMATHZAUKA COAEPKaHHA Pazaenoep Kypca «Mexannka»,
«Monckynapnad PH3IKA H TCPMOAHIIAMHEKR: . « 2NCKTpoanaMHRa», «Konctanuna
H BOVIHBI», «OCHOBH CNEUHATBHOH TCOPHH OTHOCHTE/MEHOCTH . «KpaHToRast
$H3NKa, « DNCMCHTBL ACTPOHOMHIL H ACTPOGH2HKH».

Ponmt $HZHKH MW acTPOHOMMH B JSKOHOMHHYECKOH, TEXHOMOTHYECKOM,
c{)unanuuoi‘n H )TII*I\'N:'KOﬁ qu)pflx ACATCALNOCTH USAgoCK, pOJIb H MCLTO (]]PBPIKII
H CTPOHOMHH B COBPSMEHHOH HAYYHON KAPTHHE MHPA, 3HAYEH M€ ONHTATENEHOH,
CICTCMATHIHPYOWEH,  OOBACHHTCABHOH H  NPOCHOCTHYCCKOH  yHKLMiIT
(Pr3ngeckOn TeOpHK, POAE PHIHYELKOH TROPHH B (DOPMHPOBIHHH NPEACTABNCHHI
Q lI]H',}H‘IkVKOIUI KapTHIlC I\llv*lptl> NMELTO 41)“3"*[¢Cl(0ﬁ Kap‘THllbl Mlv'lpﬂ B OﬁllJ,CM pﬂ,ﬂ,‘v
COEPEMEHHBIN ECTECTEEHHO-HAYYHLIX MPeICTaRNSHHII O NPHPOIE.

MexnpeameTunc cpn3l.

M3y4eHHEe Kypea OHIHKH  YIOYOACHHONG  YPOBHA B 11 KA&Ce
OCVIUECTLASTCA ¢ VTISTON COACPAKATSNLIILIN MSHIPSAMETIIMX CBA3CH C KYPCaMH
MATEMATHKY, OROIONHH, XHMHH, FeOrPAGHH H TEXHONOTHH,

Mexenpedsemnsie ROURMNIR, CORIANUNEIE C UIPUCHUEN MEMOLOS NAYHIOZe
HOMGHEA, ABNEHHME, HAYUHLIA (DAKT. THNOTE3d, PUINUSCKAA BEAMUHHA, 3AKOH,
TeopHA, HAOAI0AENNE, BKCNEPIMENT, MOASAHPOEAUNS, MOARNDL, HW3MEPeHue,
NOFPEWHOCTH HIMEPEHHHA, H3MEPHTENBHBE NPHOOPLI, LH(POBAA JA00pATOPIHA.

Mamesaping:  pellSHHe  CHCTEMB  YpaBHeHNN. TPHrOHOMETPH'IECKIE
$YHKUHH. CHHYC, KOCHHYC, TAHI€HC, KOTAHICHC, OCHOBHOE TPUTOHOMETPHYECKOR
TOXOeCTRO BeRTOPE H HX MpOEKUHI HA OCH KOOPAHHAT, CAOWEHHE BEKTOPOPB
[IpOH3BOAHBIE TSMSHTAPHBIX (])}"HKIlIiH [MpH3HAKH MCICOHA TPEYTONbHHKOB,
ONpeNeIeHHe NACWAIH NAOCKIX GUryp H 0OBEMaA TEN.

Bhorocua: IMEKTPHUECKHE ABACHWA B SKHBOW NPHPOAS. KONCOATENbHBLIE
ABHIEHHA B ')KHBOﬁ npupome, IKONOTHYLCKHS pHCKH an ﬂpOll';BOD,CTBe
WEKTPOIHEPT K, MSKTPOMATHHTHOS  3AMPAZHEHHE  OKPYXAKWLWEH  Cpeabl,
YALTPA2BYKROBAA AHACHOCTIKA B MSANUMHE. ONTUMECKHE SBASHHA € KHeOoH
NPHPOIE.

Xuvun. CTPOCHIIE ATOMOB H MONSKVIT, KPHCTANIHUSCKAS CTPYKTYPA TEEPILIX
Ten, MeXaHH3:MBl O00Paz0BaHMA KPHCTANIHYECKOH PeLISTKH.  CNEKTpanbHbIl
AHAJIHS.

Feocpudun MArHUTHDIE  IIIOCE  3CMIH.  JWICKH  MATHEIHBIX  PyA,
(OTOCTHENKA 3@MHOT NOBSPXHOCTH, CeficMorpad.

fexnonozita, NPUMEREHHE  NUCTOAHHLIX  MAFHHTOB, 3NEKTPOMATHUTOE,
'3.1EK'T|)0}1RHI'8T€JIB FIICO(\H. FEHEP@TOP ﬂQFﬁ\lQHHOI’O TORA, HH}l}"!ﬂll‘lOHH{lﬂ neyh,
JIHHHH JICK I'pOIICl)C,.'la‘L JJICKI'pU,lbIIIalCJIb, pa,.'.lap, ']tU.lHl)ll'JliéMHHli‘ I'CJICBH:IOP,
aHtenHa, Teaedon, CRU-peuh, yneTPazRYKORAA NHATHOCTHKA B TEXHUKE,



ﬂ])OCKll}iOHHbIﬁ ANMapaT. BONOKOBHAA ONTHERA, CONHEYHaA 6aTapea, CIIYTHHKOBBIE
ﬂ}]HéMIII‘IKH. AOCPHAA JNICPreTHRA [ DRNTOMHYMCCKRHC ACNCKTLI o REIBHTIA



[LIAHHPYEMBIE PE3YNBTATHI OCBOEHHA [MPOI'PAMMDI [10 ®H3HKE
HA YPOBHE CPEJHEIG OBIIENO QOBEPAIOBAHIUTITMHOCTHLIE
PE2VY.IbTATEI

JHYHOCTHBIE PE3Y.IbTATHI

Jlll'illO{'Tl!ble p(!}.\'JII.TaThI GCBOIINA }"*IC{SIIOFO anJ]MCT‘a tthIfli]MW
AQNCHEI OTPAKATE MOTORHOCTE H CNOCODHOCTD 00V YAKLLHXCA PYKOROACTROBATLCA
chopsupoBannoli  BUYTPCINICH NO3HUHCH AHYIIOCTH, CHCTCMOI  USHIOCTIUX
OPHEHTALHII, TIO3MTHBHBIX  BHYTPEHHHUX  YOOKMCHHII,  COOTBETCTBYRMIMX
TPAIHUHCIHLIM LUSHIIOCTAN pOCCHiickoro ofluecTpa, paciiHpeliHe MIIBISHIOTO
ONbLITA H ONBITA JEATENBHOCTH B MPOUSCCE PeanH3aluHH OCHOBHBIX HaMpaBneHHH
DOCIIIITQWJIbIIOﬁ ACATUILHIOCTH, B TGN MHCNC B YACTH:

FPARIAHCKOTe BOCMHTAHHA:

«  CHOPMHPOBVINOCTL  TPDKAANCKOH  MO3vUMp oy awuweroca  Kak
AKTUBHOTY H OTBETCTBEHHOMO UACHA POCCHACKOTO OOLLISLTEA,

. anllﬂTHé Tp&nlﬂlﬂﬂ"lluk Uﬁl.lle'leﬂone'lec}l“.\( r}"MalllICTH'IeCKI»IK n
ASMOKPAaTHYECKHX LI€HHOCTEI;

+ TOTOBIOCTL: BECTII COBMECTINYIO AEATENLHOCTL B HITEPECAX MPANINICKOTO
OOWIRCTBS, VYACTBOBATE B CABMONMPABACHHHE B 0DpasoBATIBHON
OpPraBzaUnIL:

¢ VMEHHUE B3aHMCOCHCTBOBATG C  COUHAMBEHBIMH  HIHCTHIVTAMM B
CIHITBETUTBHH ¢ HX fl}}'HKulﬂIM}l H HAIHAYCHHENM |

s TMOTOBHOCTE K F'YMAHHTAPHOH H BOJOHTEPCKOA IEATENBHOCTH.

MATPHOTH'IECKON0 BOCMHTAHUA:

¢ CROPMAPOBAHHOLTL POCCHHCKOH TPAITAAHCKOH HAEHTHYHOCTH,
IATPHOTH3IMA,

¢ LIEHHOCTHO® OTHOWEHHE K TOCYJAPCTBEHHEIM CHMBONAM, OOCTHHKEHHAM
POCCHITCKUN YHEHBIX B 0ONACTH PHINKH H TEXHHRE

A¥X0BHO-HPABCTBEHHOTO BOCIHTAWHAS

o CHOPMHPOBAHHOCTE HPARCTBEHHOTO COZHAHNA, STHUSCKOTO MTOBEACHHA,

»  CNOCOGHILTL GUEHHBATE CHTVALUHK H NPHHHMATD QCO3HAHHBIE PELLEHUA,
OPHQHTHP}'IICB HA MOp’dﬂhH{)-HpaRCTREHHHe HOthl M HEHHOCTUH, R TOM
UHCNE B DEATNBHOCTH YUEHOTO,

¢ OCOZHAHWE JIYHOrO BKNAZA B NOCTPOCHHE YCTORUHBOMO Gy AyLIETO.

ICTETHYECKOr0 BOCTIHTAHHA:

o WTETHYECKOE OTHONIGHNIE K MHPY, RKIHOYAST ICTETHKY HAYUHOTO

TBOPHECTEA, IPHCYEI U (pH3HYECKOH HAYKe.
TPY.A0BOFO ROCAHTAHNA:



» HHTEpPeC K PA3THYHLIM cdepam npodeccroHanbHOH OEATENBHOCTH. B TOM
YHCAC CBMAMDLIM ¢  GH3HKON M TCXNHKOH,  yMCHNS  CORCPLIATE
OCQ3HAHHBIA BBIOOP Synywmed mpoheccHl H PEANH3OBHBATE COOCTECHHBIS
*KH3HCHHBIC MNaHLL,

» TOTOBHOCTE H CNOCODHOCTE K Q0Pa20BAHHI? H <CaMOOOPAazOBaHHIO B
06JlaCTll ip":}llh'll HO I'Ip(Tl'ﬂ'fh'CHMIfl BCCﬁ THIH.

IKOJOTHYECKOIN BOCMHTAHHA:

+  CIPOPMHPOBAHHOCTE IKOMOTHYCCKON KyabTypl, OCOBHAHHEC M1O0AILHOMD
XAPAKTEPA IKONOTHICCKHN NPOCAEM.

. nJI&llllpL)BaIIHD kl OC}'LI.ICCTBHL‘IIHC ,J,CﬁCTBHrI B 0K|1}'7l\“ﬂi0l.l.l¢r( CWJIC (| H]
OCHOBEE 3HAHHA UeNeH YCTOHYHBOrD Pa3sBUTHA YeNORCUeCTBA,

»  PAaclIHpellHe ONbLTa JSATEILIOCTH 2ROICTINECKOH 1INDPABICHHOCTH HA
COCHOEE HMEILHXCA 3HAHHH Nno li)lt?lll(c.

ucnumOeTH lla}"’-lllom n{a3HdiIua:

o CPOPMHPOBIAHHOCTE MHPUBOS3PEHHA, COOTBETCTEBYIOWEMD COBPEMEHHOMY
YPOBING PAIBHTHA PHIHIECKOTT NAYKH,

e  OCO3HAHHE USHHOCTH HAVUHOR OSATENLHOCTH, NOTOBHOCTE B NPOLECCE
H2¥9eHA  PHBHKH  OCYLLECTONATL NPOSKTIIVIO H  HCCNEIOBATENLLKYI0
ASATENBHOCTE HHAWBHAYATLHO H B FPYANE,

METANPEAMETHLIE PE3YMbTATDI

IMo3HaBaTENBHBIE YHHESPCATLHBIE YYeOHbI€ 1eHCTBHA
ba3oBble JOrH4YeckHe NeHCTBHA:
+  CAMOCTOATSNLHO  (POPMINOPORATE W AKTYAIMIHPOEATE  Npodnemy,
PACCMATPHBATE €€ BCECTOPOHHE,
o ONPEIENATE UEIH NEATENBHOUTH, 3303RATh MAPAMETPRI H KPUTEPHH IIX
AOCTHXEHHA,
+ PBHIABRIATE 3aKOHOMEPHOCTH H TIIPOTHROPEYHA B  PACcCMATPHBAEMBIX
QH3IYECKHY ABICHHAX,
+ pazpabaThIBATH ILTAH PELISHIIY MPOGNEME! ¢ VUETOM AHANH3A HMEIOLLHYCA
MATEPHATBHBIX H HEMUATEPHANLHLIN PECYPCOB,
& PBHOCHTh HOPP@KTIIRI\I R IEATENBLHOCTh, OIEHURATR COOTRETCTRUR
PRIV NETATOR UCTAM, OUEHHBATL PHCKH NOCNEACTBHH NCATENLHOCTH,
¢ KOCPAMHWPORATE W BWNONHATE pafioTy B  YCNOBHAX  PeANGHOro,
BHPTYAIEHUMD H KOMOHHHPOBAHHOMY B3UIIMUACHCTBHA,
+  DPATBHBATHL KPEATHRHOS MEINASHHE TIPH PEINICHAH ITIHEHHBIX NPpodIeM.
BaszoBbie Hecne 0BATCNLCKHE JeHCTBHA:
« PBNAOETE HAYYHOH TePMHHOMOTHEH, KIHOYCBBIMH NMOHATHAMH H METOIAMI
Q3 HYCCRON HaY KU,



ENANETh  HABBIKAMH  YYEDHO-HCCNEIOBATENBCKOH M MNPOEKTHOI
ACATCALIOCTH B O0MacTi (PHIHKH. COOCODIOCTLIO 1l FOTOBIIOCTLIO K
CAMOCTOATCIEHOMY  MOHCKY  MCTQOIOBR PCUCHHA  3aday DISHYECKOTO
COACPA@HHA, NPHMCHCHHIO PA2/THYHBIX MCTOAOE ITO3HAHHA.

ENAaneTb BHAAMH JEATENBHOCTH NO MNOMYYEHHK? HOBOTO 3HAHHWA., €ro
HllTC‘panTﬂullll, HPDOGPMB&HMIO H nplIMCHCIIHIO B I‘l;].','}JI'I‘IIIUK )"I(}ﬁllblx
CHTYAUURAX, B TOM YHCAE NPH CO30aHHA YISOHbIX NPOSKTOBs B 00NacTi
GuzHKm;

BLIABIATE MPHUHHHO-CACICTBEHHLIE CBAIH M AKTYANHIHPOBATL 33344y,
GLIABIIATL rHnoTC3Y o¢ leUCIIIIﬂ, HXOOANTL apl'y'&l\‘,llTbl ul) b}
AOKAATENLCTBA CEOHX YTBEPAICHMIL 2aJdRaTh NapaMerpel H KEPHTEPHH
pewenns.

AHAMH3HPOBATE NMOAYYCHHBIC B X0JIC PCICHHA 3a0a4H  PE3YIIBTaTH,
KPHTH'IECKI GUSINIRATE HX JOCTOREPIOCTE, MPOTe3iponaTh HIMEICHIIE B
HOBBIX YCNOBHAX:

CTABNHTL H {Impmynuponan COOLTBEINLIE 3A03'H B (rﬁpa;}onaT&m.noﬁ
ASATSILHOCTH, B TOM YHCAE NMPH H3YUCHHK PHIHKH,

AABATL OUSOKY NOBLIM CHTVALIIAM, OUENIIBATL APHOGPETEINILIA ONLIT,
VMETh NEPEHOCHTL 3HAHHA 00 PNIMKS B NPAKTHYECKYK  0DnacTe
WH3HEOEATENBHOCTH,

VMETb MHTETPHPORATE 2HAHKA H3 PazHBIX NPEOMETHLIX 0ONACTEN,
BELABHIATE HOBBIE HOSH. NpEtarath OPHN{HANBHBIE NOAXOALI H PELUISHAA,
CTABHTE NPOONEMBI [ 33JaUH, TONYCRAKOUINEG ATBTEPHATHBHBIE PELIEHHS,

Pabora ¢ nndropmanneii:

BAANETh HABHKAMH NONYYELHHA HH(POPMAUMH PHIHUECKOrD COaepHaHus
112 ACTOUHHKOB pailllbl.‘t THNOB, CAMOCTOATYIBHO OC}'LI.(QCTBJ‘I!ITI: NOHCK,
aHaNN3, CHCTEMATH3AUHKY W HHTEPNPETAUHID HHPOPMALHN  PAZNHUHBIX
BHAOR H (POPM NPEACTABACHHA,

CUCHIBATE JOCTOBCPHOCTE IIHdJO]JM&HllII.

HCNONB3OBATE  CPENCcTRa  HHQIOPMALUHOHHBIX M  KOMMYHHKALIOHHEIX
TEXHCNOTHH B PELISHHH  KOTHHTHBHBIX. KOMMYHHKATHBHBX NI
OPIAHAZAUHMOHHEIN 32334 C COOMNIONEHHEM TPEOOBAHMH JProHOMHKH,
ICXHUKH  OC30IECHOCTH, THIHCHDBI, PECYPCOCOEPC/AKCHHA, JIPABOBBIX NI
ATHUECKHS. HOPM, HOPM HHOPMAUHOHHOH 5e300aCHOCTH,

COB0ABATE TEKCTH PHINUECKOTO COJEPHUHIIA B PAZNHYHBIX UPMATAX ¢
}n“léT(]M HAZHAUELHHA l‘lH(l)OpM{lllHli H o 1@N2ROH a}muropuu, Bhlﬁl"lpafl
G HMaJIbH}‘H} lllUpM}' Ilpt,ilCl&B.lCHHil H 8113}'&”1 JAUlIh.

KoMMYHHKATHRHKI¢ YHHEBEPCANhHBIE YuelHkIe nelicTRHA:



OCYILECTENATE OOUIEHHE HA YPoKaxX ¢HIHKH H  BO  BHEYPOYHOI
ASATCNLIOCTH;

PACIO3HABATE NPCANOCBINIKIL KOH{I}JIIIKTHI»IX CuTvauuil H o CMAMYaTH
KOHJIHKTEL,

PazBEPHVIO H JIOTHYHO HINATaTh CROH? TOYKY 3PEHHA C HCMNONbIOBAHHEM
SI3LIKOBLIX CPCACTB',

NOHHUMATE  H  HCNOMLI0BATE  NPSHMYLIECTBA  KOMAHAHOH M
HHAHBHAYANBHOH PadaTh:

BLIDHDATL TEMATHKY H METOAbl COBMECTHHIX ASHCTEHA ¢ yU€TOM 00X
HIITCPCCOB H BO?M(TJ(!IOCTC“ KALKA0M) 1Ay KONIUKTHBY,

[IPHHEMATL LENH COBMECTHOH [OEATEMBHOCTH, OPTraHH3OBHIBATE H
KOOPMIINPORATE JICHCIBHA NO €€ JOCTHKEIIHIG: COCTAaRIATL  nuan
ACHCTBHA, pacnpeaesiTe pOH ¢ VUSTOM MHEHHH Y YaCTHHROB, 0OCVRIATE
PEBYALTATLI COBMECTION padoTLl;

OQUEHNBATE KA4ECTBYD CBORMO BRKNAJA H KLACAOMO YUACTHHKA KOMAHIbl B
OGN PE3VALTAT NO PATPATHTAN LI KPUTEPHAM;

NPRANArATb HOBEIE NPOEKTbl, OUCHHBATE HACH ¢ MNO2MUMH HOBH3HBL,
OPUPHIIILIOCTH, APAKTIISCKON 208 IHMOCTH:

OCYLWIECTBASTE NOBHTHBHDE CTPATErMYECKOE NOBLICHHE B PAINHYHLIX
CHTYAISLN,  OPOARAATE  TRBOP'ISCTEQ H  BOOOpAKEHNHE,  OEITH
HHUUHATHEHEIM.

PervaaTiBHbIe YHHBEPCAALWDbIE Y4eTOHLIe NeiICTBHA
CAMOOPraHHIduHe:

CAMOCTOATENEHO  OCYLUECTBAATE  IIO3HABATENBHYHY ICATSNEHOCTE B
OONACTH  (DU3MKH W ACTPOHOMMHH, BLIABNATL NPOONEMbI, CTABHTL N
QopmynupuBaTE COOLTBEHHBIE 340auH;

CAMOCTOATENBHO COCTABAATL NNAH PEWCHUA DACUETHEIX H KAUSCTBEHHEIX
373", NNAH BLANONHEHHA APAKTHIECKON padoTel € YIETOM HMEIOWIINCA
PRCY PCOB, COOCTBREHHEIX BOIMUARHOCTEH | NPEINOYTEHHR,

AABATE OUEHKY HOBEIM CHTYAUHAM,

pacllipATE  PAMKH  Y4eOHOTO  MNPEAMETd HA  QCHOBE  NHYHBIX
TP ONOYTEHHH,

AS)ATE  VCOSHAHHBIE BMIOUP. apl Y MEHIUPLBALL €10, Opdlb Hi CeDdi
OTBETCTREHHOCTE 32 PLUISHHE,

QUCHNBIATE NPHODPETEHHLIH ONBIT,

CHOCOISCTBOR{ITH (IJOP\IHPOBaHHIO 2] ﬂpOﬂRﬂeHHIO ';pynmluu B OﬁnaCTll
(1]H3I1KI»1, HOCIOYSHHD HOBBIWATE CBOH Oﬁpa;]oua'lwlbﬂblﬁ H K}'Jlb’l}'pﬂblﬁ
VPOREHH.

Camore HTPON b, SMOUHOHAJIBHEI H HHTENTEKT:



AABATE DUEHKY HOBBIM CHTYAUHAM. EHOCHTE KOPPEKTHBEI B JEATENbHOCTE,
OUCHNBATL CODTBCTCTBHC PCIYALTATOR LCAANM;

RIAOETE HABBIKAMH  TIO3HABATEIBHOH DCd"JlCI{CHII KiK OCQO3HAHHA
COBCPLLACMBIX ACHCTEHI U MEICTHTCNIBHBIX MPOLCCCOR, HX Pe3yNBTATOB Nl
OCHOBAHHH;

HLACAL3OBATL ﬂPHCMLI PC‘I)JCKCPIH ans QuelisH CHT}"&U.MH., BUGOI‘I&
BEPHOTO PELUEHHA;

VMCTh OUCHHBATL PHCKHW # CBOCBPCMCHHO ADHHHMATL PCLMCHHA MO HX
CHIKEHHK):

ﬂpllllHM{lTb MOTHBL H QPF}'MCIITbI ap}-'rux l'lpl»'l AdHAHIC pl}':}}’J’leaTOB
ASATENBHOCTH;

IPHIEMATE €€0A, NCHIIMAd CBOH 1ISA0CTATKH H JOCTOHIICTRA,

I[IPHHEMATE MOTHBH H {PryMCHTHL JPVIHX NpH SHVIH3C pPeavIbTATOB
ACATENLIOCTII,

NPHIHABATL CBOE NPABO W NPABO APYIHX HA OWHOKH.

B I'Ip(JU.eCCQ AOCTHIREHNHA JIMNIYCTHLIX pe’}}"ﬂbTﬁT(}B QCBOgIHA l'lpL’)I'paMMbl neé
(PHIMKE AN YPOBHR CPEAHErD OGWEND 0OPA30BAHHA  \  ODYUAKILLHNCA

-

COBEPWEIICTBYETCS MO0 ANLH LI HUTEINEKT, NPeANGNACAIOWLII
CPOOPMHUPOBAHHOCTD:

CAMOCO3HAHHA,  BKIK'IAIOWIErO  COOCODHOCTE  MOHHMATE  CBOE
IMOUUCHLTEHOE COCTOAHHE, BHACTE HATIPABNECHHA PAZBHTHA COOCTBEHHON
IMOUHOHUIEHOH cepbl, OBITE YREPEHHBIM B ¢EOE,

CAMOPErYNHPORAHHA. BRIKYANMETO CAMOKOHTPML, YMEHHE IPHHHMATL
OTEETCTECHHOCTE 33 CBOE TIOBCASHHE, CMOCOOHOLTE AJAMNTHPOBATECA K
IWOUACHANLHLIM HIMEHEHHAM W NPOABNATE THOKOUTL, ObITh OTKPBITHIM
HL’)I!OM}";

BHYTPCHHEH MOTHBAUHH, BEMIOUAHIUEH CTREMACHIE K AOCTHIKEHHH) LEaN
11 YCNeXy, ONTHMH3M, HHIHUHATHBHOCTE, YMEHHE NeHCTBORATL, HCNOMA W3
CBOHN BO3MOKHOCTEH.

SMDATHI, BEMOUYAOWERH  CIOCODHOCTE NOHHMATH  IMOLIHOHANBHOE
COCTOAHHE JP\THX, YYHIBIBATE €r0 NPH OCYWIESCTBNCHHH COILEHHUA,
CIOCOBHOCTE K COYYBCTBHIO H CONEPERHBAHHIO,

COLHWIBHBIX  HABMKOE, BIIKYAWHX  CHOCUOHUCTE  BHCIPAHBALD
OTHOWRHHA ¢ OPYrHMH NI0ALMMH, 2200THTLCA, MPOABNATE HHTESPEC N
PAPEWATD KOHJIMHKTE).

NPEAMETHLIE PE3YJIbTATDI



K kowuy odydenna B [0 Kiaacce npeAMETHBIE pelynbTaThl Ha YrAyYONEéHHOM
YPOBIC AOMAIIL OTPLEATEL CHOPHMUPOBAINCCTL ¥ 0OVHAIOLIIXCSA Y MCIIH:

*

[IOHHMaTeE  poIb GHIHKH B MOHOMHYECKOH.  TEXHOMOTHYSCKON,
IKOMOTHYOCKOH. COUMaAnbBOH M 3THYCCKOA  cofepax  ACATCNBHOCTH
YENOBEKA POAb H MECTO (PHZHKH B COBPEMEHHOM HAYYHON KapTHHE MHPA,
SHAUCIHG L)nllL",a'l'CIlbll{)ﬁ, CHCTCM&'I’PI?}PIP}'IOLU,C“, 061.51CIIIIITCJ1MI0F3 H
NPOrHQCTHYECKOA  MYHKUWA  PHIHYECKOR  TEOPHH -  MEXAHHKK,
MONCKYNAPHOH PHIHKW H TCPMOIHHAMHIKH, Ponb QH3HUCCKON TCOpHH B
QOpMHPUBAHHH NPEOCTABICHHH O (PHIHYECKOH KAPTHHE MUPA.

p(t;nwl:ln, YCAQBHA llpHMCIIHMOCTH MO,.IC.'ICFi {I}H3II*ICCKHX TCN N
IIPOUECCOR (ARIEHHA ) HWHEPUHANBHAA CHCTEMA OTC4€Ta, adCONIOTHO
TBEPAOE TeNO, MATEPHANLINA TOURA. PARIOYCKOPSININS ABHEKEHHE,
CBODOAHOE MafeHHEe, adCOMOTHO YNpyrad JeQopMauHsg. abconoTHo
VIIPYTOS I a0CONIOTIE HEYIIPYru€ CTONKIORSIHA, MOASTI 234, JA1IKOCTH
W TBEPLOrD { KPUCTANNHULCKOrD) TEAA, HASANEHBIH ra2, TOYSUHbIE 3apaa,
QAGPQRANOE VIEKTPHULCKDE NONE,

PANHYATE YCIOBHA (FPAHHUL, OTNACTH) MPHMEHHMOCTH (PHIHUSCKUX
3AK010B, MOHNMATL BCCOTWMI XapakTep Pyl AaMenTanbublX 3aK0II0E N
OTPAHHYSHHOCTL NCNOAB3OBAHHA YACTHbIX 3AKOHOE,

AHANIIHPOEATE I OOBSICHATE MEXAHII'ICCKHE TDPOUECCH I ABTEHHA,
HCNONB3YA OCHOBHEIE TIOIOKEHNA H 3aKOHBI MEXAHHKH (OTHOCHT2NbHOCTH
MEXAHHYECKOr® JIBHXREHHA, GOPMYIN KHHEMATHKIl PABHOYCKOPSHHOIO
ABHOKSHHA, Npeodpa30BaHIiad [TalHned aAnsg CRKOPOCTH H NEPEMEUICHHA,
3akO0HEI  HBIOTOHA, TNpPHBUMN  OTHOCHTeNLHOCTH  [amunéesn,  3akoH
BLEVHPHOrO TAFOTEHHA, 3AKOHbI COXPAHEHHA HMMNYNBCA H MENAHHYECKON
'}ueprmi, {BA3L pa(\(rru CHABI ¢ WUIMEHSHHEM MIXAHUYUECKOI '3H¢pl‘(flll,
VCNOEBHA  PABHOBSCHA TBEPAOMD  TeNa), NPH  STONM  HCMOAB3GRATHL
MATEMATH'IECKOS  EBIPDIRHNZ  3AKOHOB,  YKA3bIPATE  YCMOBHA
IIPHMSHHMOCTH PHIHYSCKHN 3AROHOB. NPSOOPa3oBaHHR [ATHAeA. BTOPOro
I TPeTeeroe 3akoHOB HEKTOHA 2AKOHOB COXPAHCHWA HMOVIECA N
MEXAHHYECKOH JHEPIHH, 3aKOHA BCEMHPHOID TATOTEHHA,

aHANNUIHPOBATE H OOBACHATE TENIOBLIE NPOUECCHl H ABNCHHA, HCNONLIYA
OCHUBHBIC  NOJOKCHNA MKT B 3dKOHBL MONCKYJIAPHOH  (PH3SUKH H
TEPMOAHHAMMKY  (CBAIL  JABRNEHHA WASANBHONO raia co  cpenwe
KHHETHYECKOI JHEPrHEH TENNOBOrO OBHARHHA W KOHLEHTPAUMEH ero
MOJ‘IEK}"H, CRAIk TEMI‘IQP'&T}’FH BEINERCTRA CO Cpe,’lﬂeﬁ KMHeTlllleCI('Oﬁ
3H¢pl Hcﬁ ICIJIOBOIY ABHMKCHHA CLU YT HLU, CBA3E UABJICHHA HACTE ILHUIY
rata € KOHIEBHTPAIHEH MONEKVN W ero TemMnepaTypoi. yparHeHue
Menueancesa-Eoiaucipona,  UCpBbil  S4KUH  TCPMOUHHAMHKL,  34KOH



COXPAHEHHA JHEPrHH B TEMNOBLIN NPOLUECCAX). IIPH 3TOM HCMONE30BATH
MATCMATHYCCKOS  BLIPAKCIIHG  JaKONOB,  YKQSLIPATL  YCAOBIA
I[IPHMTHHMOCTH YPABHCHHA MCHIICJWCBR—KJI&HCR[)OH&Z

aHANKU2IPORATE U OOBACHATE 3NCKTPHYCCKHE ABACHHA, HCIIONb3YA
OCHOBHLIE MONOKEHHA H 3aKOHbl NEKTPOJUHAMHKH {3aKOH COXPAHEHHA
i)ﬂChﬂ'pll‘lt}CKOl’O 3{1')51;13. 3AKOH K}"JIOII&, AOTCHLHANLIICRTL
FICKTPOCTATIUECKONO  NMOAZ, APIHUAN  CYNEPROZHUNH  ANCKTPHUECKHX
noneil, ApY 3TOM YKA3LIEAA YCIOBHA NPHMCHUMOCTH 2aKkoxa Kynowa, a
TAKIKE NMPAKTHYECKN BOKHBIE COOTHOWRHHA: 3AKOHbLI OMa 0na yuacTka
UCAH 10 ANA 3aMKNYTOH MCKTPHUCCKOH ucnu, 3akon koyna Jlenug,
npaenna Kupxroda, 3akoHsl Qapanes 14 IMNeKTponu3a);

ONHCHUEATL (HIHIECKIE MPOLUECCL Il ARMSIINA, HCICALIYA BEAI'IHELI
[EPEMCLICHHE, CKOPOCTE. VCROPCHHE, HMNYIIERS TEAQ H CHCTENE! TEN, CHIA,
MOMEIT CHALL, Japnenie, IMOTEHUMLILHIAA  DJIEPHiA,  KHIIETIMECKLL
FHEPrHA, MEXAHHUCCKAR JHEPrUA. PaduTd CHAH. USHTPOCTPEMHTENBHOE
yCKOpellHe, CHNA TAKECTIH, CHAJ }"l'lp}’l'OC'l’H, CHIa 'l'pelll'lﬂ, MOLUIIOCTL,
FHEPrid  BIAHMOACHACTEHA TENa ¢ 3eMNER BOAM3H €€ NOBEPAHOCTH,
Heepena  ynpyroit  JedopMaunl NPYMOIILL,  KONOUECTBD  TENNOTH,
A0CONIOTHAR TEMNEPATYPA TEIA, PANITA B TEPMOIHHAMHKE, BHYTPEHHASR
JHEPrild HICANLHOrO OOHOATOMHOTO raa, paldoTa HASAMEBHOrCG raza,
OTHOCHTENLHAA BrlaxHocTh BO3Ayxa, KIII HoeansHoro Tennoeoro
ABHIATESIA, INERTPHYSCKOR TIOJIS. HAMIPAKEHHOCTE ITEKTPHYSCKOro MOMA,
HANPAKCHHOKTE TIONA TOYCYHOTO 3apAda HIH 3apLkEHHOrG Iapa B
RAKYYME H B JH2IEKTPIIKS, MNOTSHUHAN 2MSKTPOCTATHIECKONG NONs,
PAZHOCTE  NOTEHUHANOB,  JNEKTPOIBWAKYWAS  Cwaa,  Ciina  TOK4,
HanpRWHHE, VUOLLHOCTE TOKa, ')JTeiﬂle-IQCh'aﬂ EMEXTE  NADCKUrQ
KOHOSHCATOPA, CONPOTHBACHHE YUACTKA LENH ¢ NOCACAOBATEAbHBLIM NI
NAPANNZALHEM COSIHHEHHEY PE2HCTOPOR, IHEPTHA HEKTPHISCKOTO NoNs
KOHICHCaTOpa.

OOBACHATE  OCODSHHOCTH  NPOTEKAHDA  (PH3IHUSCKHN  ABNEHUHH.
MEXAHHYECKOE IBIDKEHHE, TENNOBOE [BHACHHE YacTHU B2LISCTRA,
TSNICBOE PABHORECHE. DPOYHOBCKOS ARHAEHHE, THGPY3IHA, UCNAPEHUE,
KHIICHHE H KOHACHCALMA, LWIARICHUES 1) KPUCTAUNHTALLA, HAIPAB.ICHHOC LD
TENNONSPEIAUN, INSKTPHIAUNA TEN, IKBHOOTEHLHANBHOCTE NOBEPXHACTN
3APAWEHHONO NPOBOAHUKA,

np(momnh ACCNEIORBAHHE TJARHCHMOCTH OJIHOﬁ qill'lu'-léCKOﬁ RENUYHHKI OT
,llp}l (}IT'I C HCIHOIEJOBAHHEM IIpiIMbIX I'l'iMC[JCHHﬁ, Ilpl1 JIOM
KOHCTPYMPORATh  YCTAHOBKY. {PNKCHPORATH PSIYARTATH  AOAYUEHHOI]
SABHCHMUCTH  PHINYOUKHX  BOIHYHH B BUUC 1TPAPHKOB € vy&ioMm



adDCONIOTHBIX NOrpelHOCTER H3MEPEHHI, J€1aTk BHBOR 1O PE3VAbLTATAM
HICCACIOBAIIHA,

I[IPpOBOAHTE KOCBEHHEIC HIMCPCHHA d}IBH‘ICCKII}{ BCNHUYEH, NpH TOM
ELIGHPATE ONTHMANBHBIA MCTOA H2MCPCHHA, OUCHHBATL aOCOMIOTHBIC H
OTHOCHTE@NBLHBIE NOTPELUHOCTH NPAMBIX 1 KOCBEHHBIX H3MEPEHHH:
l'lpGBO.’lMTL Qnume no ﬂpOBCph.‘C l]pC;JﬂO':l\'CIIHOﬁ THNOTC3L ! nJlﬂlllflpO&'lTb
IKCASPHMEHT, CODHPATE IKCNEPHMEHTANLHY ) VCTAHOBKY, AHANH2HORATE
NOAYMCHHBIC Pe3ybTaTbl H ACNATh BLIBOA O CTATYCC MPCINOKCHHOA
FHNOTE3k),

COﬁJIIOAClTb I'lp{].Blv{ﬂfl 6030]151{,‘"0['0 Tp}nﬁ ﬂpPl l'lpOBC,J.CIIIIH HCCHC,.’J,()B&HIIii
B pamKax y4eDHOre  3KCMEPHMEHTA, MNPAKTHKYMa M Y4E€OHO-
HCCNSAOPBATENLCKON 11 MPOSKTIION JeTTEALIIOCTH € IISAOALIOBANHEM
H3IMSPHTSABHBIN YCTPOCTB H TA0OPATOPHOrG 000DV AOBAHHA .

peliarL pact@TIibe 3aJa'lM ¢ ABIK 310ANIOH N Nedsno Ao
PU3MYECKOR MOISABKD. HA OCHDBAHWK AHAIH3A YCA0BHA O0OCHOBLIBATL
BLIGOP  PHIHUSCKOH  MOOBAH,  OTBRUAIOWESH  TpeGosaunam  3apavum,
NPHMSHATD  (POPMYNEL,  33KOHE!,  3AKOHOMEDHOCTH W AQCTYNATH
QezryeCKaX  TEOPH NPH UCNOIL20BAKH  MATEMATHIECKHX METOO0B
PEWEHHA 24044, NPOBOAWTL PACYETL! HA OCHDBAHHH HMEROLWHXCH JAHHBIX,
AHANIIHPOEATE PEIVIBTATEI W KOPPEKTHROBATE METOABl PELUSHUA ¢
VYETOM MOJNYYEHHBIX PE3VIETATOR,

pPelaTE Ka4€CTBEHHBIS 3aladH, TPEOYHIIHUE NPHMEHEHHA 3HAHHH W3
PAZHHYX PA3NENOBR KYPCa PH3HKH, & TAKCKE HHTEMPAELIHE 3HAHHH H3 IpYrix
[IPEOMETOB  €CTSCTBSHHO-HAY'IHOTO UHKNA. BEICTPAMBATE MOTHHECKYR)
LEMOYRY PACCVICAEHHA ¢ ONOPOH HA H3YYEHHBIE 3AK0HbBI, JAKUOHONEPHOCTN
11 q]lijliquKHE ABJCHHA |

HCNONLIOBATL  TCOPSTHUSCKHE 3HAHHR 08  OOBACHEHHS  OCHOBHBIX
NPHHLINOE PAdOTH HIMEPHTEABHEN NPUOOPOB, TEXHHUSCKHX YOTPOHCTB
H TEXHMICrHYSCKIX ITPGUECCOB,

IPHBOOHTE MNPHEMEPE! EKNAJa POCCHIICKHN MW 3ap\OeKHBIN  YUSHBIX-
(M3HKOBE B PA3BHTHE HAYKH, B OOBACHEHHE NPCUECCOB OKPYKALOWIErD
MHpA. B PAZRUTHE TEXHHKH H TEXHOVIOTHI,

AHAINZHPUBATE H CUEHHBATL NOUICACTBAA OBTOBOH 1L IIPOESBOACTBCHHOI
ACATECNBHOCTH  MENOBEKA, CBABAHHOH ¢ (PHIHUECKHMH NPOUSCCaMi, ¢
NOZHLHH IKLNOMHYECKOH OL30MIACHULTH, NPEOCTARICHHH O PAUHOHATBHON
anp{)ﬂOnOJh'ﬂCmﬂHHH, A TAKIe pa‘;)’MHOM HCNMOARIORAHHH JIOCTM)KEHHI?
Ha}'KH | 'IC)\HOJIUI'MF! HJIN ,la.llbﬂtﬁlucl’(l |)a3l:m‘l'liﬂ B (] [h1-{vl [m WX RIRY
OCHIIECTRA,



TIPHMEHATE PAaXTHYHLIE COOCO0LI PaGoTel € HHGOpMaUKEil pHIHYRCKOrO
COACPAAIIHA €  HCNOAL3CBAIHCM  COBPSMCIIIDIX  HIKPOPMATNOUIILIX
TEXHOOTHE, MPH ITOM BCNOAB3OBATL COBPEMEHHBIS HHHONNAUHOHHES
TCXHOMOTHHE OMA NOUcKa, NepcpaloTKH H NPCOBABICHHA Y4eOHOH i
HAYYHO-NDNY.IAPHOH HE(POPMALMH, CTPYKTYPHPOBAHHA Il HHTEPNPETALHH
Hllq)opllalull'l, ﬂOJl}"*ICHIIOﬁ H3 pﬂ:}JIPI‘IIIbIK HUTOMITHEQD, I\'plITI'I‘[OCKII
aHANMIHPDEATL  NOAYUIENYHY  MRBOPMAUnKY KW QUEHWBATL ¢
AOCTOBCPHOCTh KIK HA OCHOBC HMCHOLUHXCA 3HAMHI, TaK M HA OCHOBS
AHANHZA HCTOYHHER HHQOPMAUHH,

ﬂp(}SIMSITb OprﬂJI}IMUHOHIIUC kl no2NadeadrenLiiLie }'MCIIIIﬂ
CAMOCTOATENEHOID  IIPHOGPETEHHA HOBHIX  3HaHWi B npouecce
BLINONIENHA MPOSKTILIX I Y ISGIIC- HCCIEN0BaTENbCKIN padoT:

PAGOTaTE B TPYNNE ¢ HCDOJAHSHHSM Da3HYHBIN COLIHANBHHX poneH.
INANNPOBATL PaGoTy FPYANLL, PANNONANLIIO PACAPSIENATE ASITENLIOCTD
B HECTAHJAPTHMX CHTYALUMAX, AASKBATHO OUCHHBATL BKIAA KAAAOrO 13
y‘laCTIIHKl)B I'p_'\-'l’ll"lb] o pel.l.lelll‘le pa‘.}CManH Bae'ﬂ(lﬁ I'Ipﬂﬁ.ﬂehlbl'.

NPQABNATE MOTHBALHKD K DY AYWEA NPOPECCHOHANBHON AEATCABHOCTH NO
CNEUHAILNOCTAM PHIHKO-TEXIHULCKOrO NPOPHNA.

K koHny ofyueHna R /S Raacce MPSAMETHRIE EIVIRTATH HA VRTYOMEHHOM
YPOEHS JOMAHBI OTpakaTh CHOPMHPOBAHHOCTE ¥ 00YYAIOWINXCA YMEHHN:

TIOHHMAare POk QH3MKE B IKOHOMHYECKOH, TEXHOIOTHYECKOM,
COLHANBHOH 11 3TITYCCROIT chepax ACATCABHOCTH YCNOBCKA, POk H MCCTO
(H3IMEM B COBPEMEHHOH HAYUHOH KAPTHHE MUPE, POAb ACTPOHOMHH B
NPAKTHYSCKON  NLATENBbHOCTH  YENOBEKA H  JAIbHESAWEM  HAyYHO-
TEXHUHSCKOM PA3BHTHH, 3HAYSHHE ONHCATEIbHOH. CHCTEMATHIMPYIOWEH,
OOBACHNTCABHOH H NPOrHOCTHUCSROR Py HKUKIT PHIHUCCKGI TCOpHH —
FIEKTPOAHHAMHKH, CNEUNATBHOR TEOPHH OTHOCHTENbHOCTH, KBAaHTOBOI
$GHHKH. posb $HINYCCRON TCOPHH B QOPMHPOBAHHY NPCACTARICHHE ©
QH3HYECKOll KapTHHE MEPA, MECTO DH3HYSCKOR KAPTHHM MHPA B O0ILENM
PALY COBPCMCHHBIX CCTCCTBCHHO-HAYYHEIX NPLACTARACHI O NpHPOAL,
paziH4aTe  YCNOBHA NPHMEHHMOCTH MOJENCH $H3nueckux T1en n
APAUCCLOB  (RBACHMAY,  GANOPOANICE  MICKTPHUMCCKGS B GANOPOAROS
MArHHTHQE NONA, FAPMOHHUSCKHE KONROAHHA, MATEMATHYCCKHA WAITHHK,
WACANbHBA NPYXHUHHBIT MAATHWK, FAPMOHHYCCKWC BOJHB), HACANbLH bl
KONEGATEALHBIR KORTYP, TOHKAA THH3A, MOOSNEH ATOMA, ATOMHOMO 2301 N
KBANTOBOH MOACHH CBLTA,

PaMHYaTE YCNOBHA (FPAHIUB, Q0MacTH) NPHMEHHMOCTH PH3HYECKHX
3AKCIOB, MNONHMATL BCCODIUHA NapakTep GyIaaMCNTAILILIX 3aKOIOR H
CrPAaHHYCHHOCTE HCNMOAb3IOBAHHA YACTHRIX 3AKCHOR,



AHANWZHPOBATE H OOBACHATE 3ISKTPOMArHHTHBIE IIPOUSCCH H ABNEHHA,
HICNOAL3YA OCHOBILC MOAMKCIHG 11 3AKONL  MICKTPOMIIAMHKE N
CIEUHATBHOH TEOPHH OTHOCHTS/IBHOCTH {33KOH CONPAHTHHA
FICKTPIYCCKOre  2apdda, <Hla  AMocpa, cuna  JlopeHUA, 3akOH
FISKTPOMATHHTHOH  HHIYKUMH, npasano  Jlewma, ceazp  JAC
CaMOIﬂlﬂj‘h‘ul[ll B JICMCHTL i)ﬂCthH*ICCKOﬁ ULnH  Ccg CKOpOL"TbIO
HIMEHEHHA  CHAB  TOK3A,  NOCTY.1aTHl  CNEUHATLHGR  TEOPHI
OTHOCHTCABLHOCTH DFIHWTEHHA),

AHANNIHPOBATE H ODBACHATE KBAHTOBLIE NPOLLCCH W ABNEHHA, HCNUAbIYA
NOAKCIHHA  KBAHTOBGH  Qu3ukn  (ypaenenne  HuwrciAna  ans
dotoapeKkTa, nepepii H BTOPOH OOCTYJaTEl boOpa, NpHHUHMN
coaTiouenda neonpeaenéniocteii I'eiizandepra, 3axonul coxpaleiHa
2ApAACROTO B MACCOBCTO YHCS) 1§ SHEPrHH B AJCPHBIX PEARIHAX. 3aKOH
PAOHOAKTHEIINND pacnaia),

ONHCHBATE (JU3HUECKHE NPOULCLH! N ABNECHHR, HCNONBLIYS BEAHYHHBIL
||anpsmcému)(m, Z)J'leh'l'plv'l'le(.‘KOl'{) nONA, NGTEIUHAN L‘ﬂeICTPOCTaTiI‘IelJI{OI'O
nona, Pa3’HOCTE  NOTCHUMANOB, 3NEKTPOAOBHIYIWAA CHNE, HHAVKUHA
MAPUHTIORO NOAR, MANUKTILIA NOTOK, CHAA AMALPaA, HILAYKTHBNOCTL,
FICKTPOABHIKYWAA CHNA CAMOHHAYKUHH, HEPrHS MArHHTHOrG nons
IPOBOJHHED € TOKOM, PENATHBHCTCKHIL MMIVALC, NOTHAA JHEPriA4,
IHEPrHa MOKOA CBODOOHON YacTHLIEL, JHEPrHA M HMDYIeC JoTOHA,
MAaCcCOBOS YHCAO 1 3apAl Aapa. FHEPIHI CBAZH 4,Ipa.

COBACHATE ~ OCOOSHHOCTH  MPOTEKAHNA  DH3HYSCKHX  ABNEHHA!
FICKTPOMATHIHTHAA HHAVYKULDS, CAMOMHIY KNS, PE30HAHC, HHTEPPEPLHUHA
BOJH, AM(PAKUHA, AHCAEPCHA, NOJHDE BHYTPEHHEE  UTPAKEHHE,
JorosnexTpiuecknii Adpdext (PpororpherT), ansa- n Gera-pacnane
ANEP, FAMMa-HITVUCHHE 2D, PHIHUECKHE MPHHLHOLI CNEKTPATLHOMO
aHanN2a W padoThbl Nazepa:

CNpEICTATh HAPARICHHS HHAVKUHH MATHHTHOMO NOMS NPOBCGIHDKA €
TOKOM, CIINLI AMNepa H cHnel JlopeHna:

CTPOHTL H30OPLAKEHHE, £O2IABAEMOE INOCKHM 2EPKANOM, TOHKOH NHH20H,
H PACCHYHTBIBATE €rC XAapaKTEPUCTHKH,

LUPHMEHA b OCHOBOLLOJLAIARMUNES  dCLPUHOMHAYECKHS LIOHATHA, LEOPHH NI
3AKOHLI A4 SHATH3A W OOBACHEHHS  QHIHUCCKAX  NPOUCCCOB,
NPUHCXOAAWHNRX B 3BE30aX, B 3BE€IAHLIX CHLTEMAX, B MEATANAKTHUECKUOI
Cpene; ABWKEHHA HEDECHRIX TN, 3RONKIIIH 3REIN U Beeaennoii:
IIpL}BO;lHIb HOCICAVBAHNHE 338!1CI1MOCI’Cﬁ ll}li;}li'-lCCh'l-'l.\ BCJHYHH ¢
HCAODHLIORAHAEN  NPAMKBX  WIMEPSHIHD, MNP FTOM  KOHCTPYHPORATH
VUTAHOBKY, (PHECHPUEAID  PESYIBLIATEL  HOIYVHCHHOH  SdBHCHMOCTH



H3IHYECKHX PBEMHYHH B PHOE [PpadHKOB € yu€roM abCONMKOTHBIX
NOMXWIIOCTCH  IMCpCHNil.  AcaaTk  BLIBGALI N0 PCIVALTATAN
HCCNCAOBAHHAL

IPOBOANTE KOCECHHEBIC MH3MCPCHHA (RIBNYCCKIIX BCNHYEH, NPH  ITOM
BLIOHPATE ONTHMANBHBIA METOA H3IMEPeHHA, OUCHHBaTh AOCOMIOTHLIE H
OTHOCHTCALILIC nOl'PCllllIOCTM npﬂhlblx B ROCBCIHLIX H'}MCPCIIM“;
NPIBOIHTE ONBLITH NO NPOBZPKE NPSANOAKEHHOH THNOTE 36 NNAHHPOBATL
IKCMCPHMEHT. COOHPATE IKCNCPHMCHTAALHY O YCTAHOBKY, AHANH3HPOBATL
NONYYEHHBIE PE3YNBTATE) H OEMATk BLIEOA O CTATYCE MPEeAMPKEHHUI
rHNOTCILI

ONHCBBATE METOOLI NONYYEHHA HAYYHBIX ACTPOHOMHYECKHX IHAHUH;
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OTHOCIIT@NbHAA BNARHOCTb

Pemenne 25044

g1

‘Teepaoe Teno.
"fpll(]ﬂnjlll“ﬁﬁklle n
aMopHeIc Tena,
AHNZOTPONHA CBOTICTB
KPHCTANNNB

Mnasacrne




KPHCTAANH3AUNA, ¥ A¢NbHAR
TENAOTI NNARNEHNA
CySumnanm

&4

fledoprarnin Trépneroe
TTna. pa{,ﬂ)ﬁcﬂl IcC 1
owarne. Cagnur. Moayns
KOura Mpeaen vopyrix
acpopmauni

Tenasoée pacwperne
)I(li&KOCT&ﬁ ] TDep,'.leX TEN.
ARFAPMOHII3M TENNOBLIX
KomGanni uacTiy
D2IECTDA

85

MpeetpazoBanie YHEPrHH B
$az0REIN NEPeXODAX

g6

87

Y pasHEHHE TENAOBLOMO
DanaHea

PewcHne 34244

88

Ro

MorepXHOCTHOE
HaTa4eHUE. RK3InLuppHER
senenna. JaeneHne noo
nc h‘pilRJleHHOi‘l

NG HOCTEKE RO KKTH
Popmyan Jlannaca

OdoGwer e 1
CHCTEMATHIALHA JHAHHA NO
TeMe "TARraTHme
COCTOANNA oLwecTod.
Da30Ble NEPEXODLI"
Kornmoneras padora no
TeME "AMEerarHele
COCTOAHINIA BELWECTRA
Parooute nepexonL”

ACKTPIGAUNA TSN 1 &é
NPAARNEHIIA
Duexipryecknii dapay. Jusa
BRI INEKTPHYECKIIX
3apanos [IpopeaHikn.
SNEKTPIKH H
noemynpeecaHIEN

7l

FNCMENTARIILAT




SAERTPIHECK IR 3apAaa
3AKOH COXFAHEHNA
INEKIPAUECKON O 3APHAA

91

95

Bsaumoneiicrrne sapanca
TovucuHsic 2apansl. JakoH
Kvacua

Pewenue 3a23n

Inextpuyeckoe none. Ero
DEHCTRHE KA INSKTPUUSCHIIE
34paubl

97

HanpsaKeHHOC T
INCKTPHUCCROND NONA.
Hpodweii 3apaa. Jinsng
HAMPAREHHOCTH
INCKTPHYCCKArQ NONA
QoHopOande
INERTIHHECKOES nane
MoTeHuna nbHXTE

IR KTPKTATHHECKOTCG NOIA
P&?I IQCTL NGTCHUNJAGE 1
HaNpA#eHNe
"OTeH'IllIaDhHaﬂ FHEpri|
FAPANL H

IR KTPOCTATHHCC KON NONe.
MoTérman

KN pU\.'»I Ar4eCHOI D oA

C ATk HANPAKEHHOCTH
nona u PalIeET
NOYTCHUHANGR 214
AMEETPOACTATHHECKYM NOIA

100

MPHHUKA CYNEPMIYIHLHH
AMEETPIUECKHY NoA¢H

1l

Pewerie 3azaq

Mone royednora 3apana.
Monc pasiomMepiio
3APAKEHHOI Cepb

105

None pasionepo
IAPAXEHHOTO N0 obvemy
wapa. lNMone pasHomepHO
3apaseHRoN GeckoH2 IHOM
NAOCKOCTH




104

Mpeecanukn e
'§Jleh'l'p('nT3Tll"|EDKﬁM nong
Yenovne pasuosesna
3aPA00E

ﬂliJJICLTpIIKII n
NOAYNPCEQAHITEN B
ANEKTPOCTATIMECKON NONE
RuHoeHCuTLP.
FAEKTPUEMKOCTE
KOLAEICATOP.

FNEKTPOE MECCTE NNICKOTD
KDHASHCATOPA

107

l'lapmuucu PHQS COEUHHCHHEG
KDHASHCATOPOE

10R

L1

Mo<acacearenbrce
COCIHHEHIIC FOHASHCATONOE

"FHEPr A 3apAIEHHOTO
KUHICHCHTUPA

FiG

Pemenne 1@nau

ABISKREHHE JAPAKEHHON
YACTHILRI B (FNHY lpl ETHOM
SACKTPIMLCKOM MOA¢

Pewenne 33aayq

Odotwenne 1
CNCTEeMATHIAUHA JHAHHA N0
Teme "IexTpuueckae
npe”

1

KonTpoastas padoTa no
TCMC "IACKTPHUCCROC
none”

hs

Cuana Toka lMoecToannbii
TOKN. YCNOBUR
CYWSCTBOBARHR
NOCTOIHHQr G
3]'¢h’l'pll‘l¢l.' KOIQ 'Ky

s

1?

"CTO'I’HIID.'II TOK
Hanpsxenne n 2AC
3akoH OMa 4714 yyacTra
LS. SOCKTEHAICCKOE
CONPOTHEACHHE

3aRIICIIMOCTE




CONPOTHEACHIIA
OAHONDAHOID APORD,HIIKA
O1 €10 LIMADL A Imaut
NONEPEHHONG CEYCHIA

b ACNBHOC CONTNITIIBACHIIC

Y
B2WECTRA. PelueHue 3a0a4
MocaeacsarencHee,
120 NAPAANEABHLRS, UMELLAHHOE
COBIHHEHNE NPGECIHIIKOE
Pacue pasperbIeHHbIN
12) INEKTPHYECKIX Ugneil.
Nparuna Knpxroa
122 Pewexne 3azayv
Patura JnexTprveckoro
125 TOKa. 3aKoH dxoyna —
JleHua
124 PeweHne sa244
MOWROCTE 2AEKTPHYSCKOTT
125 Tora Tennooaa MownoeTL,
BbIACNACKHAA HA PDEIHCTOPE
128 PeweHue 3aaan
200 1 BHYT)ICHHEE
127 CONPOTHENEHIIE [ICTOYHIKA
TOKA
Fakon OMa 274 NOAHOT
128 {JamrIyTon)
INEKTPHYECKON LEm
129 Péwenne 33014
)3 MIOWROCTE HCTOMHINKA TOKA
13) Kopotkoe saMukan g
133 KORO€HCATOR B USnn
NOCTOIHHANS TOKA
133 PeweHne 33244
Pewelne 3324 no TeMe
134 “MocTRRHRIII
INEKTPHUECKNTT TOK™
Pewenne 33144 no1eme
135 "MocTeannklii
BNeKTpHYECK i Tok™
136 PeweHie 3ana4 no Teme




“[locToAHHEI
IEETPIHEC KT TOK™

QOdoowWweHNe 11
CHCTeMATHIANI A 3Hal-llll-l no
ToMe "TlocToaHHb
ANEKTPHYECKHI TOK™
KonTpoaenan padoTa no
TeMe “TIoenaHHbII
SMERTPIHECKIA TOR™

3

LK IPIMECKAR
NPOEOINIIMOCTE PAZMIYHBY
R2IECTR 3NeKTPIUSC KT
TOK B METAIIaX
CBEPRNpPoOROIHMOCTE

140

TACKTIPI4CCHIE TOK B
PACTBOPAX H PAcNAgeax
IMERTROANTAR  JAKNHRI
Dapaaca ana INCKTPOAINED

141

FneKINHECKIH TOK B
razax [na3inmg

JnerTpUYECKIIii TOK B
racyyve BakyvMmuane
NpHBLPEI
FnenTpHYECKii TOK B
NOAYNPOGOOITHRNAR

Mony NPOBGOHHKOELLE
npHGOpLI

145

DIIMECKUT NEAKTHKYM NQ
Teue "Himepensie cunkl
TOMA H HANPAKEHHA B U2NI
NOCTOARHArO TOKa NP
NoMOLINK ARANOTORBIX |
UNBPUBBIX 13MEPITT CIBHBIX
NpHOOPGB" HIH
"IHAROMCTRD & 1P pORGI
madoparapinei ne dirsire.
Mpunepor nzmepenna
$usiyeckis peINYRH NPph
NUMOULH KOMITBRY € PHBIX
maTmop"

145

DHINNCCKINN NEaKTHEYM MO




Teme "Hiyuenune
HE‘p:'lBHﬁMC’pHGI‘D ARHARCHN A
€ LRI D11 PEuc e
MIHOESHHET cropocTil”

147

@IBII"CCKIII-I NPAKTHREYM OQ
TeMe "HimepeHiie
VCKNPEHHA MpH
NPAMCAHIICANOM

PABHOY CKOPEHHOM
ARIGKEHHH NO HAKNOHHOT
NAOCKOSTH™ 11AN
"H¢enenoeanné
HBMCHMIKTH nyTn ar
BPCMCIIH NP

PABHOY CKOPEHHOM
ARIGKEHHR"

JdB

149

DINECK U NRAKTHKYM MQ
TeMe "HimepeHnie
YOKOPENA cDoGoaIory
naaexns” wan "HiyueHne
ABHKEHIIA Tea.
DPOMICIHOTO
FOPHIOHTAIBHD

izveck it NPAKTHRYM MO
1ot "Hiyyenns usnseHimn
TENA NG DKPYRHXCTH €
l"IOCTO!HH('II-l ng MO}.I:#I'IIO
CXUPUCTERY I
"M¢enenoeaHig
JABHCHMOCTH NEpIoIa
OOPALLEHIY KOHHYUECKOIL
MASTHNRE OT ETO

napameTpos”

154}

P 3IANECKIITI NPAKTHRYM NQ
Teme "HimepeHie
PABHOACACTBYIOWCT CHAB
NpH ABIKEHNI DPYCKA Ne
HAKNGHHO AaoekDeTH" nnu
"Mposepka rmmoiesn ¢
HEJABHCHMOCTH BREMEHH
ARIKEHHA Dpycka No
HahNOHHOH MALCKOCTIN HA




151

FIAAHHLE PACCTOAHHE OT
T MaCCh"

WH3HIECKHH NPAKTIIKYM MO
Teme "HMocagnoranne
FHBHCIMOCTH CliN
VAPYIOCTIL, BOZHHEAOWIX B
NPYXITHE 1L PETHHOEOM
obpasuc. OT Hx
aechopmauiin’ man
"HsvyeHne nEnkeHns
CHETCMEY TG, CBATAHHDIN
HUTBEO, NEPERIHYTCHT HEPE?
nErkuin Daok”

152

P HIHIECKIIH NEARTIKYM MO
veme "3mepenne
N[T)MIIL[I IVHTa TpCIHA O
BSIHMHHE YPIOBOTO
keodd UKt
JABHCHMOCTH FTp{N)" nay
“kccnenceaHie OBIKEHDIA
OpvCKa Ne HAKNOHHOT
NAOCKOSTI & NCPSMSINILIM
KOAPG HUNEHTOM TPEHIAR"
man "I2yqeHNe AENACHHA
rpYda 1o pany ¢ TRENIEM”

154

PINYECKHT NPAKTIIKYM N¢
veme "lMecaeaoeanne
}’GJIUBBIE |KLBHUBEUN A
TECPAOM) TENA, HMEHILLUETO
OCk BPALLEHIA™ WA
"KOHCTPY IpLBIHHE
KPOHWTEIHOE 11 PACUET CHA
yapyrocri’ nau "Lzvrenne
VCIVIHBUETT TBEDAVIY
TENA, HMERMLENG NAVGLLANL
onape”

PHIHYECKHA NPARTIRYM M4
Teme "Himepene
I1Mll_‘f']lbca 1€04 e
TOPMOGHOMY NYTH™ 14K
"HIMEPEHME CHAKI TAFN,
CKOPOTTH MOAENN




155

SMERTPOMUDINA H
MOLULHOLTH CHARI Tﬂl’ll' Han
"CpasHenne irismenen s
HMNYILCA TENA ©

HMNY NECOM SHNE" WA
"Hecnguosanne
COXPAHSHHS HMDYABCA NPH
VAPYIOM RZAHMONSACTRE N
i "Mswepenne
KIIHETHYRCKOM JHEPrHK
Tena No TOPMOIHOMY NyTH"

PIINECKHA NPARTHKYM N4
Teme "Hiyuenne

HEOTCP MITUCCROrD NPAUCEEd
{peromMeHacEaHe
HCMOAR3ORAHNE 1IN POROT
DAsopaTopHHE AN
“HizyueHne HIoxopHoTo
npanecca” wmn “Livuenne
N2Q0APHDIE Npouecea” 1
"Mposepka ypasHeHua
COCTOAHNAY

156

157

PHIHYECKHA NPAFTIRYM M4
TeMe "HimepeHne yaenenoH
TEOEMKCSTI" 1an
"HMcenepoeanie npoueccs
OCTHIBAHIA BEWeCTBA" M
"[ccncooeanue
ATHAGATHOTO NPOuLcea”
nay "Hzyuenne
B3JFNOCBATIH )IIC"II’IIII
MEHMONERY NAPHOTOD
BRANMOIEHCTBIA |
TCMACPATYPU! KAIMCINIA
ANIROCTEN”

Di2nseC ki NPAKTIKYM NQ
eme "Hiyvenne
3AKOHOMEPHCCTER
HCmapeHHA JKHAKeeTeR" nai
"[T3mepeHne yaeabHOTH
TENAOTE NIABASHIIA Abaa”
it "Havaenne ceoiicre




HACHILUEHHEIS MAPLR" HAN
"Hamepenne JBCIRTHOR
BUALEHOCTH 503,1}')&3 u
OUSHKA MACCEH MAPOE B
noseweHi™. MsuepeHne
kuafupbunera

NOBEPX HOCTHOD
HATRIAZHIIA

158

PH3ANECKIIT NPAKTHKYM NQ
Teme "Hafnonense
NPCEPALICHINA PHCPI ITH
HIPAREHHOMD KOHICHCATOPS
B HHENCIH M3y HEHUA
CoCTOnNBad" nan
"LI3yqeHIe NpOTeKanHA
TOKA B Lend, Sonepaantei
KOHISHCATOPR" HAN
"Pacnpeaesenie pasHocTh
nOTERIIMANCAR fHanpﬂ)KBHllﬂ}
npir NOCaICIOBATCAERCM
COBAHHEHNHI
KOHASHCATOPOR”

159

PHIHYECKHA NPAFTIRYM M4
Teme "Hocacaosanne
CME2W3NaGrde COSaniEiim
PEIMCTOPOB™ HAIN
"Uamepenne yoenbHor
CONpOTHEACHNA
NPOBOIHHKOB™ HAH
“Llccnenosanie
JIABHCIHMQCTN CHJL TQRY OT
HANPAKEHNA QNA AAMNL]
HakaneaHna"

160

< HIPIECKHA HAAKTHHY A I
TeMe "Hadawaenne
amerrpaanza” nan
"Himepenne rapuya
OAHOBANEHTHOIC NoHA" 110K
"Meenenoeanie
FJABHCIIMOCTH
CONPOTHBAEHHA
TEPMOPE2NICTOPA OT




TeMneparypol” nan "Caarné
BONBT-GMNEPHOH
XAPAKIEPUC TR 4A083"

16l

102

163

Pezeprunaii ypox
QGoDweHne 1
CHETEMATHIALHA JHAHNM No
TeMe "KiHeMariika”™
PesepBHBIIT ypUx
OOuBWEHHE 1t
Cucremarniawii 'Jllalllli‘l noe
Teme “JduHamMika"
Pe3zpannii ypox
QuHweHne 1
CHETEMATIIZALLIA JHAHIIT NO
Teme "CraTira TBEpIOrG
ena”

103

Peseprumil ypok
Odubwenne 1
CHCTEMATHIAUNA IHAHNIIT NO
TeMe "FAKOHM COXPAHEHNS
B MCRaHKS"

166

Pe32pBHLIA yYpOx
Ododwenne i
CNCTEMATHIAUHR IHAHHI MO
veme "OcHoBm

MOJICI}'J'IR pllOKllllC’l‘l!‘lCCKOl—I
TeOopI®™

PesepeHeiii ypor
QGuoweHne 1
CHCTEMATHIALHA SHAHHH NO
Teme "TepuoanHamnea.
Teivwbsbie mawiHo®

167

168

Peieprunii ypor
OHo0WeHNG 11
CHCTEMATINAWLIA FHAHIIA NO
TeMe "AMErarHele
COCTOAHHA BeLLECTEA.
dajobwie nepexos”
Pesepaisii ypox.
QOdobwenne 1
CHCTEMATHIALNA IHAHNITI NG
TeMe "IIeKTpH'IecKOe




163

170

OB |EFE KOAMYECTBO YACOB

none”

le3epeheii ypok
QdodweHe 11
CUCTSMATHIANHA THAHHIT NO
ToMe "TlocToaHHbl
ANEKTPHYECKHI TOK™

Pesepanon ypox
OOVOIWEHHE It
CHCTEMATINALLIA JHAHHA NO
Tene "Toxs o paznmnmx

cpeaax”

o NPOreAMMC

170
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PARQUAA MTPOTPAMMA

CPEQHEI'Q OBLUEI0C OBPA3OBAHHA
Y4eOHOTO npeameTa «PH3HYECKAR KYIbTYpay

Jsura obyvuakcimmuxca 10 = 11 knaccor

Hpxyrer 2024r.



NOACHHTEJBHAA 3ANMHCKA

[TporpamiMa MO QHIHYECKOA  KyABTYpe a4 10-11  Knaccoe
O0IEOCPAZOBATENEHLIX  OPraHH3AUNA  NPSACTABAACT  COOOI  METOIHUYECKI
oQopuneHnyrr koHuenuur  Tpelorandil <DIOC COO W packpuBaeT  HX
[RANK3AIMIO YEePE3 KOHRPETHOR CONePKAHNE

TIpH  COBadHHH IPOIPANMMEL 11O l[}u:imlccnoﬁ K¥IBIYPE  VHHIBIBLUIHCD
NOTPEOHOCTH COBPSMEHHOTD PACCHICKOrS o0WecTBa B PHIMUSCKH Kpenkon i
ACCNOCOOHOM NOAPACTAKIEM NUKOACHHH, CROCOOHOM AKTHBHO BRTHUATLCA B
PATHOONNAIHHE  GOPMBT INOPOROFY OOPARA KITIHH, YMEIOUIEM HCNOMRIORATE
USHHOCTH (PH3HYSCKOH KYIIbIYPH WA YKPEUICHAA, LOUUSIIKAHNEA 340POBbS H
COXPAHEHHA AKTHRHOTOQ TBOPYECKOTO TOAMUTETHA.

B npuipamme o PHSHYCCKOR  KYIBLVPS  HALWIH - CBUH  GIPAKCHHA
OOHEKTHRHO CMOMHPRUIHECA PEATHH CORPEMEHHONO OOIHOKVALTYPHOMM Pa3AHTHA
POCCHACKOIO OOWLECTBA, YC.IOBHA LN €NBHOCTH OOPAsOBAIENIbHBIX OPI AHI3auUp i,
RO'ISPOCIIIIIQ Tpéﬁﬁﬂ'dﬂ"ﬂ pl\,l'lHTeJleﬁ, }"IHT&JC'FI H METONHCTOR K
COWPUJ(’JHC'I'BOB&HHI{) CQ,'lCl)?KBHMH (!61u¢|'0 06'}&303&?1”1!, BHC,!lp'CHHtt HOBbIX
METOAMK H TEXHOROMHH B YUSDHO-BOCNHTATENRHEN Npo1ISCe.

[Tpn  PUPMUPUBAHLH  OCHOB  HIPOIPaMMBL - 110 PH3HYCCKOR  RYIsTYpe
HCMOMRIORAUTHCR MPOTPRCCHRHLIE TMEH H TEOPETHYECKHE MOIMKRESHHA REAYITIHX
NENATOrHYECKHN  KOHLIENUHWA.  ONPEAenAlIIHX  COEPEMEHHOE  PasBHTHE
OTEYECTBEHHOH CHCTEMEL 00Pa20RaAHU S

KOHUCNUHA IYXOBHO-HPABCTBCHHOTO PA3BHTHA Il BOCIHTAHHA I'PaRIAHHMHA
Poccniickol @eaepaudd, OpHEHTHPYIOWAA vUeOHN-BOCNHTATENBHbIA Npouece Ha
(OPMHPOBAHHE TYMAHHCTHUSCKHX W NATPHOTHYSCKMN  KA4ECTB  JMHWYHOCTH
YHALLHXCA, OTBETCTBEHHOCTH 33 0y A6y POAWHLL.

KGHUCNUHA ll](\le»lpOBaHlﬁl }'HHBCpCB.HbeIX )"lIC{SHbI){ ,'JCITICTBHI‘i‘
ONPENSIAOAA OCHOBLI CTAHOBNCHHA POCCHHCKOH MpakiaHCKOH WACHTHYHOCTH
ODYVYAIOLIIACA, AKTIIBHOC HX BKIIQUCHIIC B KYIBTYPHYIO H ODLICSTBCHHYIO KH3HE
CTPAHLLL

KOHUCNUHA POPMHPOBAHHA KNIOYCEBIX KOMMCTCHUWA, VCTaHARIHRANOAA
OCHOBY CAMOPA3BUTHA H CAMOONPSAENEHHA NUYHOCTH B NPOUECCE HENPEPLHIBHOMO
OOPABAI KA,

KOHUSNUHA NPENGAABAHHA YUGHOMD NpeanMeta «MHIHUESCKAR KyABTYPas,
OPHUCHTHPYIOWAS  YUCOHO-BOCMHTATCABHEI  MPOUCCE HA  BHIOPCHUC  HOBBIX
TEXHONOIrHH W HHHOBAUWOHHBIX TIOAX0A0B B O0YICHNH ABUIATENLHBIM AERCTBUAM,
}"KPCI’IJ‘ICIIHI'I .'L.’I,OI)OBI.J! H p{BBHTIiH {],N'l:il‘l‘ICCI{I»IX EAICLTE,

KOHUSNUHA CTPYKTYPH H conepAaHHA yueOHOoro npeamera «(u3myeckal
RyJLTYpa», OOOCHOBLIBAIOWAR IQNPARICHIOCTL  YYCONLIX  NpOrpaMss  IIa



GOopMHpOPAHHE LEIOCTHOH JHYHOCTH YYaIUHWXCA, MOTPEOHOCTL B OepPeHOM
OTIQWCIIHK K CBOTMY 30P0BLIO H BSASIINIED 3I0POBArQ 00paza XKH 31N,

B ¢BOSH ¢OUHANBHO-USHHOCTHON OPHEHTALNHE DporpaMMa no GH3HYeCkol
KYJBTYPC CONPAHACT HCTOPHHYCCKH CROKHBILCCCA TIPCOHA2HAYCHHC AHCUHMAMHH
«DHIHYECKAA KYNbTYpa» B KAYECTBE CPEACTBA TNOAFOTOBKH YYALUHXCH K
npc,ncmamcﬁ ATHIHCACATCNILILOCTH, j'Kan.ﬂCllHl{) Z!,’.I.{)I'IOBMI, NOBLIWCIHHID
Yy HKLHOHANEHEDR NI AJANTHEHEIX BOIMOKHOCTEH CHCTSM OPraHy3Ma, paz2eiTHIO
ACHIHEHHO BAARHBIN DIIZHYCCKIN KAYECTS,

TporpammMa o0ecneiHBaeT NPeeMCTBEHHOCTD ¢ freaepanbHoIl
OOPUIBATCALIGH  OPOrpaMMOH  oCnpeiiore  odwere  odpasosanua
NPEOYCMATPHBAST 33BEPIICHHE TIOMHOTO KYPCA OOY4SHHA O0OYHaloIMXCA B
OOMTACTI (I3 IECKOTN KNJILTY PRI

OOl ueNslo OGIIENG 0DPa3OBAHHA MO DUIHYSCKON KYALTAYPE ABNASTCA
dopsupopalHe pastIocTOpOIINE, QH3NTISCKI Pa2BUTed MU'IMOCTI, CcnocooNoil
AKTHEHO MCMOAL3OBATb UCHHOCTH (PHIMYECKON KYVILTVPW JAf YKPSMACHHA H
ANNTENL! RN Cl)xpallelllﬂl l.'bl)ﬁi,‘TDellll()l'{) I}AOPOBLSI. ONTHRHSAUHL Tp}'ﬂL’PB{)ﬁ
ASATENLHOCTH H OPTAHH3AUHH AKTHBHOMD OTAbIXA. B nporpamMye no Gu3nueckol
kynLTYpe ana 10 11 «naccop aannas LEIL KOHKPETISHPYETCA 11 CBA3LIBASTCA C©
GOPMHPOBAHHEM  TOTPEOHOCTH  VUALWMXCA B 300POBOM  ODPA3E  IKWIHH,
JanpHedleM  HAKOMNEHIN  NPAKTIMIECKOro  ONBITA MO HCNOAL3OBAHHKO
COBPEMEHHEIX CHCTEM (H3HY4ECKOH KYNLTYPBl B COOTBETCTEHH € JNHYHBIMH
HHTEPECAMH H IHAWBHAOYANLHBIMH MOKA2ATAAMH  2A0POBbA, OCOOEHHOCTAMM
NPeacTOAWCH YUeOHOl H TpyvIOBOH NEATENBHCTIL JAHHAA UCAb PEUIHIVETCH B
nporpaMme Ne QH3HTISCKON KYALTY pe NG TPEM OCHOBHLIM HANIPABNEHHSM.

PA3BHBAIOWAA  HANPABACHHOCTL  ONPENENACTCA  BEKTOPOM  PA3BHTHA
ll]li?li UELKHX KaveleTe H (l})‘ HKUHM(OHANLHbLIX BUIMOFHOLTE i Qprauu.‘;ma
3AHHMAKWHXCR, MNOELICHHSM £M0  HAOSKHOCTH, 3AWHTHBEIX 0 AJanTHBHBIX
ceoicTe. [lpeanonacacMelM pe2yneTATOM JAHHON HANDPABNEHHOCTH CTAHOBNTCA
JOCTHAEHIE OOYYAKLIUHMHCA ONTHIMANBHOIO VPOBH3 PH3HYECKON
NOArOTORICHHOCTII H  paloTOCTIOCOOHOCTH, TOTOBHOCTH K BHIIIOJIHEHHIO
HOPMATHEHLIX TPEOOBAHHIA KoMNNeEKca «[ 0TOR K Tpyay H 05OpoHes:.

(COVHAKOIIAA  HAMPABNEHHOCTE  (IPEACTABMACTCA  2aKPEMJIEHHSM  OCHOB
OPIaHUaUHE H IMAHHPOBUHIA CAMOCTOSICILHBIX SAHATHH O3UOPOBHICIbHOHA,
CNOPTHBHO — NOCTHREHUBCKOM 11 NPHKNAAHC — QPHEHTHPOBAHHOH (PH3HYUECKOI
KYNETYPOH, OOUFALICHHEN ABHIATENBHOID OTHTA 38 CYET NHAWBUIYANH3AUMY
CO,’lep)I{aHHSI il}H'}ll‘leCKUI?{ yl'lpa’iKHeHHl.l pa'SHOﬁ tb}fHKllHOHHthHOﬁ
H&II')&I& IGHHOCIH, COBC')UJCHCI'BOB&HH}I TEXYHHKQ =1 GR'THUCCRENX ,lCﬁC I'BHI B
HIPORKIX BIIAX CROPTA. PEIVAKTATOM 3TORO HANPARNCHHA DPSCTAT YMEHUA B
IVIGHAPOBAHHE  COMCPHAHHA  dKIHBHOIO OIANMXA M 40eyld B UIPYKLYPHOH



OPraHHzZaUHH 300pOBOro COpa3a AJ2HH, HABHIKH B NPOBEAEHHH CAMOCTOSATENbHBIX
IATHIL  KOIOMUHOINIOH TRCHHPOBKOH. YMCIIHA  KOUTPONIPIBaTE COCTOAINIC
310pOBbA. PHIHYECKOE PAzBHTHS H beISII‘ICCI{}.’]O NCIreTOBACHHOCTH

BoconThBalolIAd HATIPABNCHHOCTE NPOIPAMME] 3AKNKYACTCA B COACHCTEHI
AKTHBHOH COUHANHIALIMH OOYYAMIWMXCA HA OCHOBE QOPMHPOBAHHR HAYYHBIX
NPCACTABACHNH ¢ COUMANLIDA CYunocTd M3HUCCKOR KyauTypu, OF MCeeTe
PONH B KH3HEACATENBHOCTH COBPEMEHHON) MENOBSKA, BOCNHTIHHA COUWANBHO
HAUNMBIN H AHYHOCTHBIY KavecTe. [3 Hucne npcanolaracMesx NPaKTHHCCKHX
PR3YALTATOR JAHHOH HANPABACHHOLTH MOKHO BblAE€NHTE NPHODWEHHE YYAWNXCA
K KYALTYPHLIM UCHHOCTAM  (PHSHUCCKOH KYALTYpLL ApHOGPCTSING  ¢nocodos
OOIIEHHA W KOANEKTHBHOIQ B3aHMOJCICTEHA BO BPEMA COBMECTHON Y4eOHOM,
HTPOROH H COPeBHOBATENLION OSATILIOCTI, CTPEMASINE K (HIH'ISCKOMY
COBRCPLWIEHCTROEARHID H YKPCINICHH K 300POBbA.

Lenrpancuofi  naech  KOILTPYHPOBAIHA  NPOrpaMMBl 1o guisirieckoil
KyABTYPE W €€ NAAHHPYEMbIN PENNNBTATOB HA YPUBHE CPEIHErd OBwero
06pa2}t’lllal IHA ABNACT A BLKCNNTANNE ll&JIOCTIIDﬁ JH'IIQOCTH }"Iau.lHKC A,
OOCCNEUSCHHE EAHHCTRE B PAZBHTHH HX PHIHUSCKON, NCHXHULCKOA H COLUMANBHOI
aprpean. Peannsauna 2Tol waen CTanopnTes BO3MOMK(OH HA OCHOBS CHCTEMIIO-
CTPYETYPHUOH OPraHH3audH  yYeOHOrO CONEPAAHHA, KOTOPUC nNpeacTaBnseTea
ABHraTENLHON ASATENEHOCTERY ¢ €¢ DAZOBBIMII KOMNOHSHTAMH: HHGOPMAUHOHHEIM
(3HAHHA 0 ¢uzHyeckon KVJIETYPE),  ONEpallHOHANLHBIM {cnocodu
CAMOCTOATENLHON ASATENBHOCTH) H MOTHBALHOHHO-(IPOUECCYANBHBIN
( @H3IHYSCKOE CORCPUICHCTBOBAHHE),

B uengx ycHNeHHA MOTHBAUMOHHON COCTARNAKIUCH VTICOHOTO NpeaMera.
NPHOAHHA €H NHYHOCTHD ZHAYHMOrO CMbICAA COASPAAHHE NPOrpavMMbl N
(U3uerkoil  KyNLTYPE NPeacTABNASTLA  CHUTeMOH  MOAyNel,  KOTOpbIe
CTPYKTYPHHMH KOMMQHSHTAMH BXOOAT B pazaen « WYUK
CORSPLUSHCTROBAHNS .

FIHBAPHAHTHHIE MOOYAH BKIKMAKT B C€OA cOAepXaHHe Oa30BLIN BHAOB
CMOPTA! THMHACTHKIL. JECKON ATNETHKH, 3WMHHX BHAOBR CNOPTA (HA NpPHMepe
NEEKHOH MOATOTCBKH € YYETOM KIMMATHYECKNX VCNOBHA. NMPH 3TOM JIBIKHASL
NOArOTORKA MOMET OBITE 3AMEHEHA NHOO APYriIM ZHMHHM BHAOM ¢nopra, nudo
BHAOM CHOPTA K3 PEICPUIbHOA padoyet NporpabiMbl 110 PU3HYCCKOR KVIIBLYPE),
CMOPTHBHEIX IATP. NNARAHWA W aTNeTHUeCKRX ennHobapcre. MauHueie Moaynd B
CBUEM NPEAMETHOM COALPAUHHH OPHEHTHPYIOTCA HA BCECTOPORHIOIO (PHIHECCKY
NOANOTORNEHHOCTh E.l"-lal[lHXCﬂ, OCROLHNIE HMKW  TEXHUWURLKHX ,'leﬁ(,’"l'ltliﬁ ]
ll]HiiH'-ICCKHK }'ll]}a)KHCH Ilﬁ, CO,'lCﬁCI'B)"I'UUIHK UGOI AWCHHK) ABHIAISHEHLUIQ QUIBITA.

BapliaTHRHKIE MOAYNH OOREARHEHK B NPOMPAMME NO BHIHUSCKON KYNRTYE
MUAYNCM  «CHOPTHBHAY H  QU3HYCCKAA  HOAINOTOBRA?, COUCPREHHE KOTUPOI O



pa3pabateipacTea oOpa3opaTentBO OpraHH3auUMElli Ha QOCHOBE ¢I€AepanbHOI
PAtoyCH NPOIPAMMD IO PHIHYCCKOH KWILTYPS AnA  00WCoOpasoBaTCALIILIN
OPraHM3alH. OCHOBHOH  CONEPKATSABHON HA(IPARICHHOCTRIO  BAPDHATHBHBIX
MOOYACH A4BIACTCA IIOArOTOBKA YYAUINIXCA K BBIMONHCHHIO HOPMATHEHBIX
TpeGoBaHHH BoepoccHHCKOro 3Ky NETYPHO-CNOPTHEHOTO KOMILTEkCa «[ 0TOB K
TP}'II.}‘ H (’I(’N.)PL)IIC}I'., AKTHBHOC BOBNCUCHHL HX B C{)ITCB"OB&TWL!I}‘?O ACATCALNOLTL.

HMexpas H3 HHTEPECOE YUAWKXCR, TPAAHUHH KOHKPETHOMO PeryOHa WM
o0paz0eaTeNeHOR  CPraHM3auHn  MOAMAe  «CnOpTHBHAA ¢ {PHINUCCKAA
NOAFOTOBKA? MUWKET DAPAOATHIBATHLA YUHTETAMH (PH3IHYSCKOH KYIbTYPbl HA
QCHOBC CO.’],CI))HC[IIIISI 633080“ (l)lIZSH‘IOCKOﬁ neArDTOBKIL, NALHONANLILIX BHAVB
CMOPTA, COBPEMEHHEIX O3J0POBHUTEMBHEIX CHCTEM. B HacTOAlIEH nporpanme Io
GHIHIECKOI [QNLTYPE B NOMOWDL YYHTENAM PHIHMECKOH KYALTYPHL B PaMEAX
JAHHOTO MOOYNA NPENIAracTed COACPAKATENBHOE HAIIONHEHHE MOAYNA «bAa3j0oBad
H3HIECKAA NOANOTOBKAY,

Qdwee uuCno  YACOB, PEKOMEHIOBAHHBIX N7 HWIYYSHHA  (PH3HYECKUI
kyneTypu, 136 vacos: s 10 knacce 68 nacos (2 vaca s neagnio), 8 11 knagee
68 4acoB (2 4aca B HEAEMKO ).



CONEP)KAHHE YHEBHOTIO NPEAMETA
10 KJACC

IHaRUA O 1 MNECKOU AYTEYPE

MHIHYECKAA RYABTYPA KaK COUHANBHOE ABMEHHE, MCTOKH BOIHHKHOBEHHA
K¥YALTY LA KOK COLUHANLHOCO ABACIHA, XAPAKTCPHCTHED OCHOEBILIX 1LINPABACIIHA ¢
PABHTHS {MHAWBNAYANLHAA, HAUMOHANLHAA, MHPORAA). KYAbTYPA kak CAOCOH
PA3BHTHA ICAORCKA. C CBA3L ¢ YCAOBHAMH JKHIIIH H ACATCALIOCTH. PHIHYCCKAT
KYJALTYPA KAK ABACHHS KYJLTYPBI, CEBS3AHBOE ¢ OPeoOpa3zoBaHiues PHIHYECKOH
NpHpOALI 'IENOREKA.

XapakTepluCTHKA CHCTEMHON OpraHizanHin  QH3HYECKOH KYNETYPHl B
COBPCMCIIHOM OlSUIOCTBC, QCHOGHEBIC llﬂﬂ]‘)ﬂBﬂCllHﬂ e prHTHﬂ H (IIOprI
OPrany3aunH {0320POBHTENLHASA, NPHKIAAHO-OPHEHTHIOBAHHAA,
COPERNOPATSNLOO-JOCTHIRN ISCKAA ).

BCepOLCHICKHA P IKVIBTYPHO-CNOPTHBHHH KOMNNEKE «l OTOB K TPyay N
060pl7ll'3)> KAK QCHnoBa llpHIUI{U.'lII(}-(}pHeIITHpL’}BaIIIIOﬁ (1]I*I3I-I'I€CI~.'OFI I\'}'ﬂbT}"pbl.
HCTOPHA H PazBHTHE KoMMNeKkea «['0ToR K Tpyay W cbopone» B COKI2E COBETCKHX
conHaicTiecKitix peenyonkk {auwtee  COCP) un Poccniickod Degepaunm.
XApaKTepPHCTHKA CTPYRTYPHOR OPraHH3aUHH KOMIVIERCA «l OTOB kK Tpyay Il
OOOPOHEY B COBPEMEHHON OOLIECTRE, HOPMATHEHBIC TPEOOBAHHA NATOH CTYNEHH
ANA yqawmKxca 1617 nerT.

3AKOHOIATENBHBIC OCHOBLI PRAZBHTHA (HIHULCKONH KYALTYPE B POCCHIiCKYiI
®eaecpauii.  M3BACUSHHI M3 CTATSH, KACAWMNCA  COONKAEHHR nApae I
o0A3AHHOCTEI  rPAKIAH € 3AHATHAN  M3HISCKOA  KYAETYPOH M CROPTOM:
WeaepantHbli JAKOH POCCHACKOM Deaepaunn «O (uInyeCKoil KYAbTYPE H Cnopre
B Poccuiickoil hepepaunnn, theaepansHpil 3akon Poccuiickoit Meaepanui «OH
o0pazoeadHu B PoccHiickoii Deaepaimnms».

(PH3HYECKAn KYABTYPAa KAK CPEACTRO YKPENMASHHA 300POBBA YENOBLKA.
300poBEE KK ©0a30Bad LEHHOCTE YEJIOBEKA H OOWICCTBA  XAPAKTSPHCTHKA
OCHOBHBIX KOMMOHEHTOE 30OPOEBA, IIX CBA3E C  3AHSTHSMH  HHYeckoil
KYNETYPOH. COWNE NPEOCTABIEHHA 00 NCTOPUH W PA3BHTHH NOTYNAPHBIX CHCTEN
OgﬂL\[K\BliTé.ﬂlnHl)l:' QIHQHHQCKOﬁ k'yfll»Tj'phl, MY IENLRINA OpMeHTall“ﬂ H l'lpéflklt’THOé
COACIKAHHE,

CRocadss CAMOCHIORMERBROIT FSHZIMEN bHOIE OCRINETIBHOCHIN

PHIKYNBbTYPHU~0ZA0PUBHTENBHBIE MEPONPHATHA B YCNOBHAX  AKTHBHONO
OTARINA M Jocyra. OSInee NPeICTARNEHIE O RHAAX W OPMAX ASITENHHOCTH R
CIPYKIVPHOA  OPraHM:zdlHH - o0pasd  SKM3HH  CUBPEMEHHOIU  YEIIOBEKd
{mpodeccRoHaANEBAA, ORTOBAs B A0CYroBAd} OCHOBHEIC THNBI H PHIBI AKTHBHOMD
OLABING, HX UCICBOC I UHASHAYCHHE i COUCPRLTCIBHUEC HALIOJIHEHHE,



KOHOHUHOHHAA TPEHHPOBKA KAK CHCTEMHAA OPTaHH3aUHA KOMILIEKCHBIN I
USACBLIN  3AUATHE  O3A0POBHTCALION (HIHYCCKOH KyALTYPaOli, 0co0CIoeTn
MMaGHHPOBAHHA d}HSII‘ICCKHX HATpY30K H COACPAKATSIIBHOIO HAITOJIHEHHA.

MCOHUHHCKHI  OCMOTP  YYOLEACA KAk HCOOXOAHMOC YCNOEBHC  ANd
OPraHH3aUHH  CAMOCTOATENLHBIN  3AHATHH  O3INOPOBUIEABHOM  PH3H4YECKOH
Ky LTy pol.  KOnmposi TeRywerg COCTOANHA OPraHn3Ma ¢ nNOMOWLIY npodu
Pythee, XaPaKTEPUCTIIKZ CNOCOTGOR NPHMSHEHHA W KPUTEPHEE OQUEHHBAHHA.
OncpamiiBHbIil KOHTPOAL B CHCTCME COMOCTOATC/IBHLIX JAHATHI KOHAHUHOHHOI
TPEHIPOBKOH, UeNb H Q1498 KOHTPOAA. CNOCOOB OPradk3auMy H MPOBLISHHA
H'}MCPHTQRI.-I!E:IX ﬂpOll,C,D.jFp.

DUNACCKOE COCEMUENCINBOCANIIE

TRORY WAV PHO-0FIODOCUINC, TOICET LRINC L OCHT.

YMPAKHEHHA (300POBHTEABHON TMMHACTHKH KaR CpeICcTBO IIDOEDHJ]&KTHI(II
HARY WENHA OCAIKH H OPraloe 3peiis, DPeIynpPescaeiiig NepeiUIpAselHI Mo,
ONOPHO-ABHIATENHHOTO ANNAPATA NPH JAHTEABHOA PAdOTE 24 KOMNBITEPOM.

.'\TJIGTH‘IQCI\“&SI H a.")pl)ﬁllaﬂ rUMIGUTHKY KAk COBpeMeIIIIbIQ 023,.’10pOBI»IT€JIbIIbIe
CHCTEMbL (PHZHYRCKOH KYIBTYPRL USAb, 33034H, GOPNbI OpraHi3auii. Cnocodiu
HIHLANBHAYAIBAUHN COIEPXAIINA 11 PU3NULECKIX HAFPY30K NPH NHAHAPOBAHIH
CHCTEMHUN OPraHHZAUMH JAHATHR KOHIHUHOHAOH TPEHHPOBKON,

CROPIMUBHO- U IOOPOCUINC THNGST OEAME DU,

Moayab «CMOPTHRHEIE HIPBIY.

Py1O0N. TeXHHKI HIPOBLIX JeHCTBIE BOpacklpaHHe MAYA ¢ JNHUSBOH
JIHHHH, BHINOJAHSHHS ¥IIOBOTO H WITPAPHOTY YIAPOE B H3IMEHAIOWHXCA HIPOBHY
CHIYAUUAY. 3aKpeNNeHHE MPaBHI HrPEl B YCIOBIAX Hrpood M yriedHoil
DEATENBHOCTHA,

Backerdnn, TEXHHKA BHINONHEH WS HIPOBLIX ASHCTBHIT: BOPACHIBAHNE MAYY C
NHUEBOH THHUH, CNOCOTLI QBNAACHHA MAUOM MPH «CMOPHOM MAUESH, BRINOHSHHE
wrpadHbIx Fpockoe. BrinonueHue npapun 3—8-241 cekyHabl 8 YCNOBHAX HIPOROI
JACATSNIBHOCTH, 3aKpeMISHHE NPaBWI HIpbl B YCNOBHAX HIMPOBOH H }a“léﬁI{Oll
ACATSNEHOCTT.

Bone#Son. TexHHka BLINO.IHEHHA HIPOBLIX ASHCTBHH: «NOCTaAHOEKA GNOKAY,
ATAKYIOWUA Y0Ap (¢ MeCTa H B OBKXeHHH) TaKTHYECKHE NEHCTBHA B 3alUMTE N
HAIALCHHH. 34KPCINICHHS NPABIULE HIPH B YOIUBHAX HLIPOBOH 1 y4€OHOI
ASATENLHOCTA.

FEPURAIIHO DHC I UPOBAHHEA (U IDHUS GURMETHHOCTIR,

Moayan  «TlnarateasHas  nOArOTORKA®. CROPTHRHEIE W NPUKIAIHAE
)"III}'d}KHCHIIH B 1JIABAHIH. GP&CC HA CIIHHE, IMIABIHHC HA GOK}’, Ill)bDKI(II B B(},'.l}'
BHI1Z HOTAMM.



Moayap «CrnopTiiBHas W  (H3HYECKAA MNOArOTORKA». [EXHNYECKad Il
CACUNATLIIAA (HI3IYCCRAA NOATCTOBKA NO HIOPANIIONY BHAY CNOPTA, BUNOIICHHC
CONSBHOBATENBHBEIX  ASHCTBHA B CTAHAAPTHRIX H  BAPHATHEHBIX  YCIOBHAX.
@H3NYCCKAA NOATOTORKA K BBIMONHCHIKD HOPMATHBOB KOMNMCKCA oI 0TOE K TPy Oy
H 000POHEY C HCNONB3OBAHHEM CPEACTE DAZ0B0H (PHIHYECKOH NOATOTOBKH. BHAOB
CfleTa )] O'MOPOBIITCJbllux CHCTCM fI)H'SM'ICCKOﬁ K}'ﬂbT}'pr HAWHOIELNLILIX
BMA0B CNOPTE, KYALTYPHO-ITHHUSTKHX HID.

11 KJIACC

FHGHUR O PUIHYECKOL KyabHype

370P0OBHIH  0OPA3 XH3HH COBPEMSHHOTO YEMOBCKA. PONL I 3HAYEHHS
AJaIITAUHH OPTAHKH3MA B OPTAHH3AUUH H IUIAHHPOBAHHH MCPONPHATHET 310p0BOIe
00pa3a KHZHH, XApPAKTEPHCTHKA OCHOBHLIX 3TaloB agantaupd. OCHOBHBIE
KOMAONCIITH 330pOBOra 00pa3a ATININ € HX BALANHC (1A 3I0POBLE COBPCMTINIOIO
YETOBEKA

Paunonanuiiad oprafuzauss Tpyaa kak gakTtop coxpaienna 1l yKpenaSiiua
330p0BbA. OnTUMHIALUS PAOOTOCNOCOOHOLTH B PEIKHME TPY L0BOH ASATENLHICTH.
Bavanu¢ 3ansTHi (PHIHYCCKOH KyYNLTYPOH Hd npOHIAKTHEY B HCKOPCHCINIG
BPEOHLIX NPHEBIYEK, JIHMHAA DMHFHEHA, 3AKATHBAHHE OPraHu3Ma H OaHHbIe
APOLEAYPW KAK KOMAMIZHTLI 330pOBOra O8pa3a KH2IIIL.

l1IOHATHE  «NPOOECCHOHANBHO-OPHEHTHPOBAHHAA  DI3HYSCRAT  KYJIBTYDan,
USNE W 33Ja7IH, COOSPAATSNEHOS HAaNOMHEHIE. O3M0pORHTENEHAY PHINICCKAT
KyNETYpa B PEAHME YY4E€OHOH H NPOfeCcCHOHANBHON OEATRIEHOCTH. ONpeacneHne
NEZINBIIYAILIONO PAcxoan MIEpril B IIPCUECCE 3AlIATHH 030 POBNTENBNOI
(PHIHUECKOA KYALTY PO

BiauMOCBA3L  COCTOAHHA 300POBLA C  MPOACTKHTENLHOCTHIY  HKH3HN
YemOBeKa. PONe B 3HAYCHME ZAHATHH QH3WUECKOW KyNbTYPOH B YKPETICHUH N
coxpanemm 3,10["0!!!;9 B pa:;umx BO:}paC'IIII.IX nepuonax.

I IpoPHNaKTHKA TPABMATHIMA H OKAIAHHE MENOBOH MNOMOWH BD BPEMSA
22HATAN OI3ITYECKON KyAbTYpolil. [1pHYHHE BOIHHKHOBEHNHA TPABM K CIIOCOOR HX
NPeIyNPEKICHNA, IPABHIA NPOoQHIAKTHEH TPaBM BO BPEMA CAMOCTOATS/ILHBIX
3AHATHII 0300POBITENLHOM GHINUECKOH KYNIETY POI.

CnoccORl 4 NPHEMBI OKa3aHHA NEPROH NOMOLUK NPH VILHOAX pasHBIX HacTeii
Tena H COTPACEHHH MO3ra, NEPenoMas, BHBHNAX W PAHEHHAN, OOMOPOKEHHH,
CONTHEUHOM H TEN,I0BOM Y 1apax

CROCODS CAMOCIIOAIERVHON (QUZARICTHHON JEINLABHOCIIUE

CUBPEMEHHLIE  U3O0POBHTEILHBIE METOOBI W TMPOUEOYPM B PEKHME
3a0porory Obpaza wHzRH  PenakCauna Kak MeTOA  BOCCTAHOBNSHWA NaCne
NCHXHYECKOro i DHIHYECKONO HANPAKEHHA, XapPaKTEPHCTHKA GCHOBHBIX METOOOB,



NPHEMOB H MPOLEAYP, DNpaBiHna HX NpoBeOeHHA (MeToauxa . DxexoOcoHa,
avTorcina  TpenkpoBka M Llynwua, auxarcapias  ruMnacTika A H.
CTpeIbHHKOBO. CHHXPONIMHACTHEA NO MeToay «Knwous)

Maccak kKak ¢pcACTBO 03JO0POBHTCALBOA (U3HYCCKON KYILTYPEl, NPABHIA
OPraHH3aUWH H MNPOBEOSHHR DNPOUEAYP Maccakd. OCHOBHHE NPHEMH
CAMOMACLATKD, HX BOZACHCTEHE 1A OPralk3m ICNOBLKA.

baHHbe NPOUSAYPEL. HX HAZHAMEHHE W NPABMAA NPOBSACHHA, (CHOBHBLIS
cnocoOp NAPCHIIA.

CaMOCTOATEILHEA NOANOTOBKA K BHINOJHEHHIK) HUPMATHBHLIX TPeDOBAHMI
konmncked  «loToe  k Tpyay w o oGoponcr.  CTPykTYpnas  Opranuiauqs
CAMOCTOATENbHONH MOIroTOBKH K BhINOJIHEHHIO TPeOOBAHHH KOMNnekca «l otoe K
TPYOY I 0OOpOIIen, CNOCODLI OIpeASACIHA HATIPARISHIIOCTH €€ TPEHHPO RO TILIX
3AHATHH B TOQHYHOM  UHKIE,  1€XHHKA BbIMONHSHHS  00A3ATCNBHBIN  H
ACTIOTNHTENLILIN TECTOBLIN YIPBHAIISHH, CTIOCOSE! 11X OCBOCINA 11 OUSIIHBAIHA.

CAMOCTOATEILHEA (JHIMYECKAA NOArOTOBKA H OCODCHHOCTH MIAHMPOBAHHA
e ||anpanr|e|m0c’ru no TpeIIHpOBO'-IIIbIM l.lHKJ13M, llpﬁBI-I.ﬂa K'OIITpOJ'lFI n
HHAHBHAYATHZAUHH COICPHAHHA (PHIHUSCKOA HATPYIKA,

DUNLRCONOE COGEPMILHEIMROBANIE

ARISK Y IBIVDHO-O200MOEHINC TRRCEE OCHINETHHOCHTD,

YnpakHeHHa 14 DPogILTAKTHRKH OCTPLHIX pecOHpaTopHEIN 3adoneBaHuil,
USNAICNHTA, CHHAEHHA Macchl Tela. CTPETYHHr M LWSINHHT KaK COBPEMEHHBIE
02A0POBHTE/IBHEIE CHCTEMB GHIHMECKON KYABTYPEL U€Ab, 340a4H. QOpMH
OPraHH3aui. CriocoOp HHANBILTYANH3AUKH COASPAAHHA H PHIHYCCKHX HATPY3OR
npH  MIABNPOBAHIK  CHLTEMHOTT  OPraHH3aUMH  33HATHH  KOHIHUHOHHOI
TPEHWPOBKOH.

(_.‘"()!’?’H!N;Hf)-(}3()!‘)!7{*1'1""(’.]'6”&8! XS AR .

MOayab «CNOPTHEHLIE HIPbL»,

thytGon. MMoeTopeHiie npaedn wrpe B (py 180N, COONDACHHE 11X B NPOLSCCe
HCPOBOH ACITSNBHOCTH COBSPIICHCTROBAHIE DCHOBHEBIX TEXHHYECKHX MPHEMOR H
TAKTHYeCKHX TeiiCTBHI B vCNoBIGX YUSOHOM H HOPOROH OCATEILHOCTH.

Backerbon. TloeTopeHHe npaeun Mrpsl B Oackerdon, colmoagHHE HX B
npoLecce Urpoeoil AeATEABHOCTH (COREPUISHCTBORAHHE OCHORHBIX TEXHHYECKHX
NPREMOB  H TAKIHYCUKHX  ACHCTBIA B yOIOBIAX  y4eOHON W HIpoBui
ASATENLHOCTA.

BoneiGon. [loeropeHne npasin Wrpel B OacketOon, COOMKIOEHME HX B
ﬂpﬁllecce Hl’pl)BOﬁ ALATEARHOCTH (‘OREPIIIEHCTR("IBaHHe OCHOBHEIX TEXHHUYECKKX
HNPHEMDB  H  TAKIHYCUKWA  ASHCIBHA B VCOIWBHAX  YUCOHOI W HIPOBGI
JMRATENRHOCTHA.

(IpUR IO = IDHEITUPOGIIINA ST IDIUR QUAMEIDIOCMD,



Moayap «ATNeTHYECKHE €OHHODOPCTBA®. ATIECTHYECKHE €AHHODOpPCTRA B
CHCTCMC TIPOPCCCHMANLIO-OPHCHTHPORAIICG ABHCATCALIOH ICATCALIIOCTH <6
UCTH H 34024H. ('bOl)Mb[ OPraHH3AUHH TPSHHPOBOUHMYN 3aHATHH (OCHOBHES
TCNHHYCCKHC  NPHEMEI  ATHCTHYCCKHEN  COMHOGOPCTE M cnocodm  HX
CAMOCTOATENBHOID Pa3yYHBAHHA (CAMOCTPAXOBKA, CTOHKH, 3AXBaThl. OPOCKH ).

h"{)ﬂ}'ﬂb {{CHOPTHBJIM H l’J]HSPI‘IOCKaJI nOAroToEKa?.  TOXHNUCCKas n
CNEUNA1bHAA (PH3HUECKAA NOAMCTORKA NO H3OPAHHOMY BHAY CNOPTA, BHNQIHSHHE
COPCBHOBATCNLHBLIN  ACACTBHA B CTAHAAPTHLIX W BAPHATHBHLIX  YCNOBHAN.
OH3H4LCKan NOArOTUBKA K BbINOTHEHHK) HOPMATHROB KOMMTEKCA «[OTOB K TPy Av
H Of'}OleIIC)} ¢ HELNOALIOBANNCY CpC,ﬂL‘TB f\'BDBOﬁ {PPI,}H‘ICCKOﬁ nGArQTOBKH. BHAVB
CNOPTa B OZA0POBHTEIBHBIX CHCTEM (PHIHYECKOH KYNLTYPB, HALHOHATbLHBIX
BHAOB CNOPTA, KYALTYPUO-DTIIECKHN NP

FIpocparma SapRaHIéRO20 MOOFIR « BOTOSAR PIIUNLCKAT RODIHOCHIN.

OOt Huz e san OO omosKd,

Pazagmue  cniosny  caocobroomed. KOMmieRes  O0WepasBHBaOWwmy 1
NOKANLHG BOI;ﬂBr{CTB}'IOILlHK }'Hp‘&)ﬁllelluﬁ, OTArQWISHILX BELGRI COﬁCTBBI[IIOI'O
TelA MU ¢ MCADNL3OBAHHEN NOMONHHUTENLHEIX CPEACTE (FaHTeNen, Cnadaepa.
UQGHBULX MANCH. WTancn W apyoan). Kompnekebl ynpadicHenHin (@ TpeHurepIIbIX
YCTPORCTBAX.  YPPAIKHEHHS  HA  THMHACTUYECKHX  CHApPAAdaX  {OpyChax,
NEPEKNATHHAX, PHMHACTH'ICCKOH CTeHke H apyrax). Bpockn HadHuBHOre Ms'a
ABYMA H OJHONH PYKOH H3 NOMOAEHNA CTOA H CHJAA (BESpPX. BNEpen, Ha3zaj, B
CTOPOHEI, CHI{3Y H ¢OOKY, OT rpvaH, 13-2a roioeel} [IpeKKORBIE YNIpaXHEHHA C
JAONOIHHTEABHBIM OTAMOLLCHIIEM {HANPHIHBAHIC I CNPBIFHBAHHE, IIPBDRKH YEPES
CKAKANKY, MHOFOCKOKIL, MNPLEEKH IRPe3  NPensateTeda W apyrie). ber ¢
JONOIHHTENEHBIM CTAMOWEHHEN (B TOPKY H C TOPKH, HA KOPOTKHE AWCTAHUHM,
acradpeTer). Mepeaswaenna g BACE W ynepe Ha pyrax. Jladauee (N0 KAHATY. No
FHMHACTHMECKOR  CTEHKE ¢ JONOJIHHTENBHEM  OTArOWEHWEN ).  TTepeHOCKa
HeNPeasNbHLIX TAKECTSH {CBEPCTHIKOB CNOCOBOM HA cnuHe). [ToaematHee Hepsl ©
CHNOBOA  HAMIPABAEHHOCTBIO  (HMIIPOBH 3H POBAHHEIH CACKeTOOS ¢ HAOGHEBHBIM
MAYOM H APYIoe ).

Peazeminite CROPOCHHINN CHOCODROCHICH,

ber Ha MeCTe B MAKCHMATEHOM TSMNE (B YNOPE O FHMHACTHYECKYEO CTERKY H
Ocs viopal Heanounwm# 00, Ber L0 pasMCIRe ¢ MUKCHMWIBHBIM LEMIION,
[ToBTOpHEIH §€r ¢ MAKCHMANBHOH CKOPOCTLIO H MAKCHMATLHON YacTOTOH WAaros
(10-15 m). Ber ¢ YCKOpeHWAMH W3 PasHbIX WMCXOOHbIX MOROAEHWEH. Ber ¢
MRKCI‘IMﬂ.'IIaHCIﬁ CKOFI(\C’TI:IO 2 CO&HpaHHeM MATkLIX l'lpeﬂhlel'OB, NEWAINHY HA nOIl}"
H HA pa':}HOﬁ BBICCTIE, C'Iapl'OBblC )'CH(!'JCHII)I nY ,lH(IJ(lJC')CHllIIpOB&HHUM}" CHI'HA Y.
Meranue  MaX  Nguel  No JBHXKYIIMMCA  MUIIGHAW  (kaTduieiicd,
PACKEYNBARWCACH, Jeiwedi), JIUBIA TCHHUCHULO MAYE HOOIE $IVKDRA O NOIE,



CTeHHI [NpaBoH W nepoil pvkol). Ilepenaya TEHHHCHOrO MAYa B napax Npaeoii
{(ACBOIT} PYROH 1 noncpeMciing, Beasine TCHIIHCIIOrD MAYa 1IOraMH € YCKOPCSIIHSH
No NPAMOH. 0O KEPYry, BOKPYr ¢Taek. [IPBDKKIE uepe3 CKAKAIKY HA MSCTE H B
OBIDKCHHH € MakClIManbHOH 9acToToil  npeikkoe. TlpeogoncHue noaocH
NPENATCTBHH, BEIIOMAKILEHR B €COA NMPLIAKH HA PAZHYIC BBICOTY H AJHHY. IIO
pﬂ.’}Mt‘TKC\ 6Cl' < .\«laKCMMﬂJIbIIOﬁ CKOPOCTL;IO B pa3nux II&ﬂ'Nl&1Ctlllﬂ.\ H C
APEOJONCHISY ONOP PA3NHUHON BLICOTHl H LWHPHHB, MQBOPOTH, OQOSraHHS
PA3AHAHBIX PPCAMCTOB (ACTKOATACTHYCCKHX CTOCK, MAUCH, ACKAWHKX HA NONY 11AH
NOJBCWEHHBIX HA BBICOTE} NTAGETH W NOIBHKHBIE HIPH ¢ CKOPOCTHOI
llaﬂpﬁBJClIIIOCTbIO. TCXIIH‘ICCKI'II} JlCﬁCTBHﬂ H3 ﬁi'L'NJBLIX BHA(OB CﬂOpT‘ﬂ.
BbINOMHAEMBIE ¢ MAKCHNMATLHOH CKOPOCTRIO ABHIKEHHEL

P{I}(N‘H)H!L' NN HIQCRNE,

PABHOM¢PHBIA OST H NEPEIBHAKECHHE HA JbBLKAX B PEXHMAX YMEPSHHON NI
Gonewedl  wirercnenoeti. TlopTopusli 8er 1 nepeaelketHe 11 nNpbkax B
PE/KHWMEX MAKCHMATBHOH W CYOMAKCHMANBHOR HHTEHCH BHOCTH. Kpoccoebiit Ber i
MAPLL-GPOCIK 1A JLEIRX,

Fa3gthintie Koo utonine OG04 e HiT,

KHoweanposanne Soauwmma (BOASHEONLIILIMAY B MATLIMY {TEHUHCUBIMIT
MAYAMH.  JKOHMAHPOBAHME  FUMHACTHUECKOH — MAAKOH.,  JKOHrAHpPoOBaHHe
BONEHOONEHEIM MTIOM TanoBofl. MeTanne Maneix 11 SOMEIUHN MA'IEH B MIIUICHE
(HEIIOABHAHYKD M OBHrarwmyioca) [IepeIBMXEeHHA N0  BO3BBIWEHHOH H
HaKNOHHOH. OTPAHHYEHHON NO WHPHHE OIOope (D€3 NPEAMETa H C IIPEOMETONM HA
rofNoES) YNPaRHEHIA B CTATHYECKOM  PABHOBECHH YNPOKHEHHA B
BOCMPOW3RSOCHIE [POCTPAHCTBEHHON TO'IHOCTH IBIDKEHHH PYKAMH, HOCaMH,
TYNOBHWEM.  YRPLIKHEHHE HA  TOYHOCTE  AHPHPePeHUHPOBAHNA MBI LWEUHBIN
YeHARNA. [TOOBIKHBIC H CNOPTHBHEIE UTPLI

Fasatinite MU0,

Komnnexce) OOIWEPA2RHBAOWINAN YAPAKHEHHH (AKTHBHMN 11 NACCHBHLIX},
BBINMONHACMBIX ¢ CONBIICH AMIVTHTYICA OBHACEHINN, YIPAKHSHHT HA PACTAMEHHE
H paccnadnesHe My, CreuliansHble YOpaskHEHHsS 0N pa3BHTIS NOIBIKHOCTI
CYCTARCB (NOAYIUNAraT, WATAT, BBIKPYTE MIMHACTHYECKOH NATKH ).

YNpaskHeHHA KYyNbTYPHO-3THHYECKON BAPARIEHHOCTH. CIOKETHO-00pa3HbIe
H OOPAAOBBIC HIPH TCXHUYECKHS UCHCIBHA HAUHOHIBHNX BH 0B CHOPIA,

CRCHHIRUA PUBUGECUA WOPOMOBEQ,

Moovan «f wmacmuna»

pa?Bl'lTHe l'liﬁKOCTH HHKJOHH TYNTOERHIIG Bﬂepéfl. HAA, B CTOPOHI:I’ ¢
tH)ZSl}HC’I'&IOlLlCI:I aMiyial yuol‘i ,!lHHSKCHIIITI E UCLICDECHHNI CIOHA, Cll_ﬂﬂ, CHUN HOIT B
CTOPOHB. YOPAKHEHHA C THMHACTHYECKOW NANKOH { VRDNOUEHHON Crakankodi) ana
PASBHIIA  LOABHKHUCIH  INICHCBULO  CYCTABA  (BhIKPYTH)  KoMinieken



OOIIEpa3BHBAIOWNX YNPOKHEHHH € MOBBILEHHON AMIINHTYAOH AN NIEYEBEIX,
JIOKTCBLIX, TAICOCAPCHNLIX H KOACIIILWX SYCTABOB MAA PA3BUTHI NOIBHAUIOCTH
NO3BOHOYHOO C€T0.10a. KOMNIEKCH AKTHEHBIN H MACCHBHHX VIIPEKHEHHA ¢
Gonbwoil aMNAHTY 10 ARIKCHHE. YMP&KHCHHA 104 Pa3BHTHA DOIBHMHOCTH
CYCTABOB (NONYILNArAT. WNATAT. CKNaKa, MOCT).

Pa3BHTHC KOOPAHNAUHK ABMKCHHA. TIPONOKACHHE yen0mnCingdi noadcw
APCNATCTEMA, BIIFUAIOWEA OBICTPLIC KYBHIPKH (BNEpLa, HA3ad), KYBLIPKA NO
HAKNOHHON NJIOCKOCTH, NPCOJOACHHE NPCNATCTEHA NPbIAKKOM € ONOPOH HA PYKY,
Oe30NOPHBIM NPBEKKOM. ObICTPHM Ja3aHbEM. BPOCKH TEHHHCHOTO MSYa Npasoii n
.ﬂ'CBOﬁ p}"l(()ﬁ E IIO,'J,BPIH(II}"IO H HCI'IO,QBH}[{H}'}O MHWCHL, € MOCTY H C p.']:}()k‘l'ﬂ.
Kacanne rpasoi 4 N€eod HOTOH MHILEHEH, NONBELWEHHBIX HA PaZHOH BHICATE, €
MECTa H € pa3dera. Pa3noobpasinie NPLEKKH '1Iepe3 MHMIACTINECKYIO CRAKANKY 113
MECTE H ¢ NPOIABHKEHHEM | IPBIKKH HA TOYHOCTD OTTAIKHBAHHA Il NPHASMACHHA

Pazputue cunoruix crnocodiocteii. [loaTarueanne B Blice H OTHHMMUME B
ynope, | epeaBiikeHHs B BHCE W YNOPE HA PYRKAN HA NEPERNAAHHE {MANLUHKW ],
NOATArHOANINE B BHCE LTOA (A€KA) 1HA KOH Nepernannne  {aesOuKNn],
OTXHHMAHNA B YNOPE NEXA ¢ HIMCHAKIWESHCA BBICOTOH OMOPbI 08 PYK W HOT,
OUKIMAMME B YNOPE 1A Nu2kix  OpYyCLAX, NOAHMMAINE 11O B BHCE (1l
THMHACTUYECKOH CTEHKE J0 MUCHALHOW BbICOTbI, H3 NOAWKEHHI €KL HA
FHMHACTH'IECKOM Ke31€ { HOTH 3aPHKCHPOBAHE!) CTHOAHIE TYNOBHLLA C PazNl'IHof
AMNAUTYI0H OBHACHHA {HA JXKHBOTE M HA CIHHE). KOMINIEKCH VIPaXHEHHH C
FAHTEIAMH ¢ HHAHBHAY¥AIBHO NOACOPAHHON MACCOH (ORHKEHHA PYEAMH,
NOEOPOTEI HA MSCTE, HAKNOHBL, MUJACKOKH CO B3MAXOM PYK), METAHHE HAOHBHOMO
MAYMA W3 pAdsNU'IHBIN  HCNOJHBIX  OOIOMEHIN, KOMMNEKCH  YNPAKHEHHI
WIOHPATENLHOrO  BUBAEHCTBHA HA  OTASNbHLIE  MBIWEYHHWE  rpynob (¢
}fBeJIH‘IHEaIOL[ll»{MCSI TEMNOW ﬂBM?I(éHHi"I 6@3 m‘lrepu KAavg(e TR BI:I[IOJIHQHI{SI],
AIEMEHTEI ATNETHUECKOH MMHACTHEN (MO THNY «NQAKAYKKMY ), NPHOLIAHHA HA
OOHON HOre «MUCTOAETOMY (€ ONOPOIl HA PYKY ANA COXPAHEHHA PABHOBSCHA).

Pa3EHTHS BBIHOCJTHBOCTH. YHp&JKHtHHII C HCIPEOCNbHMMH OTAMNOWCHHAMH,
BEIMOMHAEMEIE B PEXHME VMEPSHHONI  HHTEHCHBHOCTH B COUETAHHH ¢
HAMPAKEHHEM MEIIU H HKCAUHEH nonokeHHi tena. TIOBTOpHOE BHINOIHEHHE
FHMHACTHYECKHX YTIIPAAHEHHY ¢ YMEHBIUAIDUIHMCS HHIEPBATIOM OTABIXA (10 THIIV
«XKPYIOBOH  TpeHHpoBRin ). KOMIDICKCB  YUPAAHCHHE € OUAIUWICHHCM,
BLIMOMTHACMLIE B PEXHME HENMPEPLI BHOMO H HHTEPRANBHORD METOL08.

Moovn woléowas amacnpuna

Pa2BMTHE REIHOUNHROCTH. BET ¢ MAKCHMANLHOH CKOPOCTRHY R PEXHME
IlOBIlll)HO-MHI'CpBaJIbHOI0 M. BCI' ] [}) IICW‘I&HHOFI MCCITHOCIH {KWUWBNﬁ
0er). Faankmil Ger ¢ PaRHOMEPHOH CEOPOCTRHY B PAHHMX 30HAX HHTCHCHRHOCTH.
[TosropHbii O¢1° ¢ UPEUAICTBHAMH B MAKCHMWIBHOM 1TeMIC  PaBHOMCpPHHIH



NOBTOPHEIH ©OBr ¢ (HBANBHBIM  YCKOPEHHEM (Ha PazHLHIE  AHCTAHUHH).
Papnomepniviii 9Cr ¢ AONCANHTSALILIM OTAMGLICINCH B POKHMC 10 OTKA3a.

PaseHTHS CHAOBBIX CIIOCOBHOCTSH. CIICUHANBHBIE MPEAKROBBIC YIIPAXKHTHHA
¢ AOTNIONHHTCNBHBIM OTANOWICHHEM. [TPEKKH EBCPX ¢ 0OCTABAHHCM NOIBCLUCHHBIX
npeaMerce. [IpEpKKH B NOnyIpucene (Ha MECTE, ¢ NPOABHAEHHEM B Pa3HBIC
CTOPOHI;I}. 3anpl.|ruaa|m¢ c HOCJIC,D,}'IOUI.MM Cl'lpbll'HBﬂllllC&l. npr}](KM B rnyﬁml}'
N0 METOAY YDAPHOIL TPSHHPOBKEW. |IPbiKKH B BHICOTY C MPOROBHKEHHSM N
(13MCHCHHCM HANPABNCHHI, NOBOPOTAMH BAPABO H BACEO, HA NPABOH, .1CBO HOTe
H nCeoMep€ano. Ber ¢ npenaTCTBHAMH. Ber B rOpKY ¢ AONUAHHUTEALHBIN
QTIrQICHICK H 6("3 HECTQ. KOMHJ’]CKCI..I }'ﬂpﬂﬂ(llt}tl"ﬁ C lI&ﬁKBIIbIMPI MAAMH.
YNpaxHeHHA ¢ NOKAIBHBIM OTAMOIIEHHEM Ha MbILEYHbIE MPYINH. KoMmnzskcw
CHAOBLIX YNPAATISNHI N0 METOAY KPYTOBOH TPEIIHPCBKI

Pa3BHTHS CKOPOCTHHIX CHOCODHOCTS. DEr Ha MeCTe ¢ MAKCHMAJNBHOM
CKOPOCTLIC H TeMIION ¢ onopofl na pykn 4 5e3 onopul. Makcamatonuid der s
ropky M ¢ ropru. TOBTOPHBIR §2r Ha KOPOTKHE JHCTAHUHH ¢ MAKCHMAALHUI
CKOPOCTLIO (MO NPAMOH, 18 nOBAPOTE W CO CTapral), ber ¢ maxcumanui i
CKOPOCTbHY ¢ XOAy», |IPBIKKM YEPE3 CKAKANKY B MAKCHMAILHOM TeMNE.
YCKOpeINE, NEPEXCIASE B MIIONOCKOKH, 1l MIOPOCKOKH, Nepexoaswie B Oer ¢
YeKOpPeHHEN. | [0ABHIKHBIE H CNUPTHBHBIE WIPb], TadeThI.

PasgHTHS KOOpOMHALIND JBIGKSHHE. CReUHanu3npORaHHEIE  KOMNIEKCE
YNPEAHEHHA HI PAGBUTHE KOOPAHHAUMK (pazpadaTk(BakiTCA HA OCHOBE YYEOHOTO
mMatepHaTa Moayneit «I'HMHACTHKAY H «CMOPTHEHHE HTPEIS )

AOOV I & JUNNRE UGN CROPIRG

PaseuTHe BHIHOCNHBOCTH. [lepeaRMskeHHA HA NBLKAN € PABHOMEPHO
CKOPOCTBHY B PEMMMAX  YMEPEHHOH, O0NbWOH  w  CYOMAKCHMANBEHOW
HHTEHCHEBHOUTH, ¢ COpeBH{)BaTE’J]I:HOﬁ CKOPOCTI:FO.

Pa3BHTHE CHAOBEIX CNOCOTHOCTEH. MEPCABHKECHHE HA JIBIKAN MO OTAOMOMY
CKNOHY C AONONHHTEIbHEIM OTArOWEHHEM, CKOPOCTHON NOABbEW CTYNAIOWHM N
CKONB3AILHM  WAroM, OSrodf, «ICCEHKORA», «&JIOYKCOH»,  YIPAAKHEHHT B
«TPAHCTIOPTIPOBKEY .

PazpHTHE KOOPAHHAUKH. YNPOKHEHHA B MOBOPOTaX H CNVCKAN HA JIBIKAX.
NPOe3a YEpes «BOPOTA» U [IPEOAMICHHS HEDONLILKX TPAMNIHHOR

AModvia < CROPMBGTIIGIC Vol y

Backerbon. PazenTHe CKOpOCTHLEIX cnocofHocteli. Xoaeda w Ger B
PA3NHYHEIX  HANDABACHHAN €  MAKCHMANBHOH  CKOPOCTLH? € BHE3UNHbIMY
OCTAHORKAMKW H BhIMOTHEHHEM pa'iJlH‘IHhIK ?ﬂ}l‘d"llﬁ {Hanpuuep, ﬂphl'ﬂ(l(" RBEPX,
HA3aM, BIIp&BL’P, BILBO, IIleCCJ.l,aHH}I). YCKOFN:HHN U HIMECHCHHCM Hallpt'lu.lll;‘ﬂlﬁl
ARMAEHWA. Ber ¢ MakCHMANKHON YacTOTOl {(TEMAOM) HIATOR C ONOPOd HA Py KU N
Oc3 vnopsl. BhINphINBAHHE BECPX € AOCTABAHHEM OPLCHTHPOB JCBOH (NpaBor)



pyYkoH. YenHodeiii Cer {(4YepeaoBaHHE INPOXOKIEHHA ANaHHBIX OTPEIKOB
AHCTANUHIT AHUOM H cninoil pncpéo). BCr ¢ MAakcHMaaLIol CKOpoCTLIO ¢
NPpCIBAPHTCIBHHM BHNONHSHHESH MHOMOCKOKOEB Hel)ﬂlBIDKeHHﬂ ¢ VCROPCHHAMII
H MAKCHMAAPHOH CROPOCTBIO MPHCTABHBIMII LIAraMH NCEBIM H NPABbIM OOKOM.
BeneHue OackeTOOIBHONO MAYA ¢ YCKOPEHHEM H MAKCHMATBHOH CKOPOCTHIO.
Npucikn eecpx 1 OGN 1OTAX H 1A 0AN0H HOME ¢ MOETa 1 & pazderd. Mpueskm ¢
NOROPOTAMH HA TOUHOCTE NPH3SMACHHA. | I€penaua MAYa ABYMA PYKAMH OT rpyam
B MAKCHMAIBHOM TCMAC MPH BCTPCYHOM OCre B KOIOHHAX. [KyBoipKe enepea,
Ha3aa, OOKOM ¢ NOCACAYVIOWNM PbiBKOM HA 5—3 W. [TOABHAKHLIE H CNOPTHBHbIE
HIPL, DLTAGPCTLY.

PazeuTHe CHNOBHIX  cooCoOHOcTeH.  KoMInekce  yNpakHEHdH ©
JAONICIIHTENLILIM OTAMMUSIIEM 1A OCHOBILE MBIUENILIe rpvanm. Xoiwba n
NPHKKA B YOOKOM npHeeae. [IPBMAKH HA OQHON HOre M 0OCHX Horax <
NPOABIDKSIIHEM BALPEA. NC KPYry, «2MelKOMy, 112 MECTE ¢ IOoBOpoTOoM A 180 n
300, llppkkd  4epe? CKAKMIKY B MAKCHMANBHOM TEMNE HA MELTE H ¢
I'Iepeﬂ,Blﬁlfelllieu I;C AVNNNHTILILIM QTAMQOLUSIIHEM H 631} Ilel'O}. Hanpursmauue
H CAPLIFHBAHKE ¢ NOCICOMKOWHM YCKOPSHHEM. MHOPOCKOKH © NOCISAYHLUKAL
YCKOPRIIMEM § YCKOPEUNE ¢ NOCALAYIOWIIN BLINGANESHNEM MIIOrOCkoKoB. bpockn
HACHBHOTO MAYA H3 PAINHUHBIX HCXOAHBIX MONMIKEHHH, ¢ PAVTNYHON TPACKTOPHEH
NONETA GAHON pyrROfi (1 COSHMH PYKABMU, CTOA, CILOS, B MONYNPICEIE.

PazeuTHe eriHOCNHBOCTH. [IoBTOPHENT BEr ¢ MAKCHMANbHOH CKOPOCTBIO, C
YMEHBLIAIOUIIIMCE HHTEPRAIOM OTABIXa. [naakui §er no Merony HenpepbLiEHO-
HHTSPBANBHOIY YNPE&RHEHNA, [JIaaknit Ger g peKHME GONBUIOH H YMEpPEHHOK
HHTSHCIIBHOCTH. Mrpa B $ackeTOON ¢ VBENHMHBAOWIIMCA DOBEMOM BPEMEHN
HIPHL.

PasenTHE KOOPIHHAUMM  ABHAGHWA. BpOCckH (acketfONLHOrO maua no
HENOABHAHOH H NOIBHNCHOH MHIWIEHH. AKDODATHUSCKHE YNPAKHEHHS {ABOHHBLIS I
TPOHHEIE KyBLIpKN BNepea N Wazan). Ber ¢ «Tedeto» (NOBTOPEHHE AeHACHWI
napTHEpa). BEr Mo rHMHACTHYECKOA CRAMCHKE. IO FHMHACTHYECKOMY UOpPEBHY
pazHeil  BRICOTHL.  [Ipepkkn 0 pasMeTRaM ¢ H3MEHSIOWEHCa aMnnuTyaoil
ABHXeHRH. BpockH Matoro maya B CTeHY OOHOH pyRoi (00EHMH pYKAMH) <
nocnenylweid ero NopICH (0OO€HMH PYKAMH H OIHOH PyYROI) MOCne OTCKOKA OT
Cledbl {or noaa) BeatHHE MAYA ¢ HSMCHARMWICHCA 110 KOMAHAC CKOPUCTBIC N
HANPaRIEHHEM NEPEARHIKEHHA.

Py1Oon. Pa3sBHTHE CKOPOCTHBIX ¢nOCOBROCTEH. CTAPTH WX PA3NHUHbIX
ﬂ(}JIO'ﬂ(eHHﬁ [N I'IOCJI&}[)-‘K}II[HM YCKOPCHHEM, Bfl' ¢ MaKCHMaJIIsHCIﬁ CKOpOCTI»FO ne
IlpHMl)ﬁ, ¢ OCIrAHOBEKAMHA {IIU CBHCI'H.\". )«JIOIIK}‘, 3aJ.laHHOM}" CHI'H&,I}:I, <
VCKOPEHHAMKA, “PRIBRAMUY. WIWEHCHHEM HAMPABNCHWA nepenaideuds. ber a
MAKCHMWIBHOM 1eMue Ber B xuub0a CiHHOA BICPEY € H3MCHCHHCM LEMIIL N



HanmpaRICHHA ABHAEHHA (00 TIIpAMOI, no  Kpyry. <«3medkoiin). ber ¢
MARCHAMANLIOI CKOpPOCTLIO ¢ nesopoTamil 11a 1830 u 360, [IpLKKiE CPC CRAKVIKY
B MAKCHMAMBHOM TeMne. [TPBIKKI N0 PA3METKE HA NPar0il (JISBOi) HOMe. Mekav
cTOCK, cOHHOA Bnepéa. [penkkn BBepX Ha OGCHMX HOrax H OAOHOH HOIC ¢
NPOABIDKSHHEM BNEPEX. YAdpel IO MAYY B (TEHKY B MAKCHMAILHOM TEMIIE.
BC,I[CIIHC MAYUD ¢ OCTINOBKAOMH H }'CKDPCIIH!IMH, (Ulpl*lﬁ.ﬂlllll'}} NATEY ¢ HIMCHOITHORI
HANPABICHHA ABHMEHHA. KAEBBIPKH EBOEpéa, Ha3ad, O0KOM € NOCISAYIOWHM
prigion. [MOABHAHEIC H CROPTHEHBIC HIPbI, 3CTADETEI,

Pa3edTHe  CHNOBLIX  CNOCOOHOCTER.,  KOMNACKCH  ¥NPaACHEHHH ¢
AQOVINHTCALILIM OTArGLUCIHFEH 1) OCHOBHEIC MLUILLUCYEIC l'p_\'l'll'lbl. "»{HOI'OCK(IKII
yepez OpenATcTeHA. COPBIIHBaHHE ¢ BO3BLIWEHHOH ONOPHI € IIOCISAYHILUHM
YCKOPEIIHEM. DPLLKKOM B JaKNyY 1 ¢ pLicoTy JIpuiakn na odenx morax <
JONIOTHHTENBHBIM OTATOIIEHHEM {BNEpeil. Hasan, B NPHCES, ¢ NPOIBHKEHHEM
BOEPET).

PA3BUTHE BLIHOCAHBOLTH. PABROMEPHBLIH 0€r HA CPeOHHE H ANHHHbLIE
AUCTANILHI. ﬂonTopuue }'(‘K(}pelluﬂ ¢ )’\lellbwalﬂluldMCﬂ HIITepBa.'IOM OraLIXd.
1 1OBTOPHEIH $¢r Ha KODOTKHE JHCTAHUMH ¢ MAKCHMANbHOH CKOPOCTBHY N
YMEILWAIOWHMCS IITepeaIoM oTaLXd. [naikmit Dec 6 pesnve HENpepLIBuo-
HHTEPBANLHOTO MeTOnd. |lepeaBHikeHHe HA AbKAX B PeAtHME OLNBLWOA N
YMEpPEHHOH HHTSHCIIBHOCTH.



MIAHHPYEMBLIE PE3YMbTATbl OCBOEHHSA MPOCPAMMNGBIL 110
PHIHMECKOH KYALTYPE LIA ¥POBIIE 1IAYALIIOIO OGUWENQ
OBPA30OBAHHA

JHUYHOCTHBIE PE3¥/JbTATH

B pe3vnerare HayueHHa Pru3nueckod KVALTYPEL HA YPOBHE CPEOHEro oBUIeTo
o0pa3oeaHHA ¥ ODYHAKUErocs OyoyT COPMHPOBAHEL CNEAYIOLUHE NHYHOCTHBIE
Pe3vaETaTRI.

1) FPAax1aHCKPND BOCMHTAHHS

CHOPMHPOBAHHOCTE FPAKAAHCKOH NOZMUHH ODYMAHHLCTOCA KK AKTHBHOM H
OTBETCTBEHHOMQ YIEHA POLCHHCKOMO O0WECTBE,

OCOIHAHHE CBOUX l.‘OHCTMT:.IIII'IOHHI,Ix I'lpaB H Oﬁﬂ‘}&l"u(ﬂh‘eﬁ, }"BR’)KQHIIQ
3dKOHA H NPaBONOPANKA;

NPUHATHE TPPAIHLIHOHHEIX HALIHOHANBHBIX. 0OISYENORSYECKHN
I'YMAHHUTHYCCKHA H ACMUKPATHYOUKHXN LSHHOC ITH,

TOTORHOCTE  NPOTHROCTOATE  HASONOTHH  SKCTPEMHIMA,  HANUOHANHIMA,
KCeHU(POOHH, UMCKPUMHHAUMH 110 COUHANBHbIM, PEIIHUHOZHEIN,  PACOBBIM,
HANHOHANBHBIM npu‘;nai{au;

JOIOBRHOL B BOUT'H C{}BMK#CI'H)‘HJ ACAIT/IBHOCIE B l1H'I'¢p¢C&A l[la‘d(,.la}it'KUIO
OGNIRCTRA, VUACTROBATH 6 CAMOYANARNEHHY € 00DAORATENLHOH OPraHH3AIHA,

YMEHHE B3AHMOUCHCT BOBA b L COUMAIGHBIMH HHCTUIY 1AM B CODTBEICTEHY ©
HX (])}'HKI[MSIMH H HATHAYCHHEN

FOTOBHOCTE kK T'YMAHHTAPHOH H BONOHTEPCKON TEATENLHOCTH,

2) MATPHOTN4HECKOIO BOCNHTAHHA

cQOPMHPUBAHHUCT b PCCHHECKOR IPUAUAHCKO | HACHTHYHUCTH,
NATPHOTHIMA. YRAXKEHHA K CROEMY HAPDOTY, YYRCTRA OTRETCTREHHOCTH NEpET
POAHHOW, TOPAOCTH 3a CBOM Kpai., CBOKY POAHHY, CBOH A3b6 W KYNBTYPY,
npﬂnmoe H HACTOANEE MHQMQHANHOHINKHOMD Hﬂp{),’la pOCCI'II'I'.

UCHHOUCTHOC OTHQLWCHHE K I'L)C}'}l&})C’I'BCHHbIM CHMBO) 1AM, IIC‘IOPII‘ICCKO“}' H
NPHPOAHOMY  HACNEAWKY, NaMATHHKAM, TpandudaM  Hapoaeos  Poccun,
AOCTHAEHHAM POCCHH B HAYKE, HCKYCCTBS. CNOPTE, TEXHOAOTUAX, TPYOE,

HACTHY 0 YOKIEHHOCTb. TOTOBHOCTE K CJIVACHHIO H 3alMTe OTSYECTRA,
OTECTCTBCHHOCTD 34 CN0 CVABGY.

3) Ay XOBHO~-HPIBCTREHHOI0 BOCMHTAHNA:

OCOIHAHNC TyXOBHBIX LICHHOCTCIT pOCCHHCKOTO Hapoaa:

CGOPMHPOBAHHOCTE HPABCTREHHOTY COSHAHMS, YTHYCCKOTO NOBSACHHS,

CNOCODHOCTE DUCHHEATH CHTYALMKD H NPHHHMATE OCOZHAHHHEC PCLUCHHA,
OPHEHTHPYACH HA MODANBHO-HDABLTBSHHbLIE HOPMB! H UEHHOCTH,

OCOZHAHHC IMYHOID BKNANA B MOCTPOCHHS YCTORUHBOTO By aywery;



OTBETCTBEHHOE OTHOWSHHE K CROMM POAHTENIN, CO30aHHIO CEMBH HA OCHOBE
OCOIANIOND NPHIATHA  UCINOCTCH  COMCIIION JKH3ND B COOTBCTCTONH <
TPAIHUHAMH HApOIOE Poccun.

4) 3ICTCTHUCCROMO BOCNIHUTAHHA!

ICTETHYECKOS OTHOLUEHHE K MHPY. PKMHYAA 3CTETHKY OMTA., HAYYHOrO H
TCXHHULCKO MO TBOp*IOCTBu‘L Cn{)p'm, Tp"p,D.EL 06LIJ.¢CTBCHIIHK QOTHGLUCE! Pli‘l'.

CNOCODHOCTE BOCNHHHMATE PA3IHYHLIE BWIBI HCKYCCTBA, TPAAHUHH N
TBOPHCCTBO CBOCTO H APYFHX HAPOAOB. OUYWATH IMOLHOHAIGHOS BO3ICHCTEHE
HCKVCCTRA:

yﬁcx(ﬂéllIIOCTb B SIIUMHACOLTH 208 TUUHOCTH K (Yﬁlllcm QTeHMCCTECHNIONG u
MHPOBOIG HCKYCCTBA, ISTHHYECKHX KYNETYPHEIX TPATgHUHHA H HapOIHOIO
TROPIECTBA,

TOTCBHOCTE K CAMOBBIPAKCHHRY B PA3HBIX BHIOAX HCRYCCTBA. CTIXXMJICHHC
NPOAEAATL KAYSCTRA TEOPUECKOH NINIIOLTIN,

3) PHIHHECKOTO BOCMHTAHHS.

chopmupicannocTe  3a0pesery W Gesonacuore  ofpaxa  aaisam,
OTBETCTBSHHOMD OTHOWCHHA K CBOSNY 3A0POBbIQ;

NOTPECIOCTL B $120IECKOM COBEPIUEHCTRORANNIL, 2A0ATHAN

CNOPTHBHO=0310POBHTENBHOH A€ATENBROLTEHY,

AKTHEHOE HSNPUATIE EPSAHEIX IIPHBLITICK 11 HHEIX POpPM IPHIHHEHAR BPEIa
$H3HYECKOMY H NCHXHYECKOMY 300POBLIO.

&) TPYIOBOrO BOCNHTAHHA"

TOTCBHOCTE K TpyAY. OCOIHAHHE MNMPHOOPETEHHBIX VMEHHH H HABHKOB,
TPVACNIOOHE,

TOTOBHOLTE K AKTHBHOH OEATENLHOCTH TEXHONOTHUYECKOH W COLNNBHON
H&npﬂBﬂQHHOCTH; CnOCllﬁH(}CTb HHHI.[HHP(IBZTB, ﬂJaHHp{)BaTb U CAMOCTOATENEHO
BbIMOMHATE TAKVHY ACATENLHOCTD,

HHTEpEC K padni'HeiM chepam NpOdCCHOHANEHOR NEATEALHOCTH, YMEHHE
COBEPWIATE OCOSHAHHBI  BHOOP OvavuieH MpoQecCHH W PCAIH3OBBIBATE
COOCTBEHHHE JKH3HEHHHIE NAHEI,

TOTOEHOCTE H CNOCODBOCTL K OOPa20BaHHK H €aM0o0O0pa30BIHHIO HA
NPOTCHEHHA RCSH AJ2HH,

7V AKOJIONHYEUKUI0 BOCHHTAHHY;

CHOPMUPORAHHOCTE  IKONOTHUECKON  KYIbTYPbl, NOHWMAH(E BAHAHHA
COUHANBHO-IKOHUMHUSCKRX NPOLECCOB HA COCTOAHHE NPHPOAHOH W COLHANbHOI
(‘.pe}lhl, DCOIHAHHE I'Il(]-f"la.m:HOl'l) X{Ipak'l'ep‘d FONOrAYeCKnx I'Ip()ﬁjl&u;

IVIGHHDOBAHHE H OCY LIS T BJICHAE ACHAT LB B OROYAQRIWEH CPEat HA (WHUBE
SHAHMA HENed YCTORUHRONO PA3RHATHA YENOREUSCTRAL

AKLHBHOE HCHPHATUC LUCHCTBAN, NPHREOCAWAX BPCU URPYAARWCEH cpeae,



YMEHHE IIPOrHO3HPORATh HEOMArCNPHATHBIE JKOMOTHYECKHE [1OCICIACTEHA
NPCANPHIHMACMLIX ACHCTBHH. IPCAITBPALLATL 11X;

PACIUHPEHHE OOBITA ISTTENBHOCTI 3KOMOTHUECROH HANPARNSHHOCTH.

8) UCHHOCTH HAYYHOIG MO3HAHHA!

CHOPMHPOBAHHOCTE  MHPOBO3IPEHHA, COOTBETCIBYIOLIETO COBPEMEHHOMY
)’pOBIiIO pa.'}BHTHﬂ IlayKM H 06LLI,OCTBCIIHOﬁ ﬂp&KTMKH. QCHOBINNOre 13 aHndore
KyNBTY P, CNOCOOCTRY OWEN) OCOZHAHHKD CBOENO MECTA B NONHKYILT Y PHOM MHR:

COBCPLUCHCTBOBAHHE A2BIKOBOA M YHTATCILCKON KYAbTYPH KAk CPeACTBA
B3AHMOICHCTBHA MEKAY NHABMH H NO3HAHHEM MHPA,

QCQOIMRHNEC UCHNOLTH Ila}"-llIOﬁ ACATCALNOCTH, MOTOBHOCTL OCYLWUCTBNATE
NPOSKTHYIO H HCCNENOBATENBCKY 10 AEATENBHOCTE HHAHBHAYANEHO H B rPYIINe.

METANPEAMETHBLIE PE3Y MbTATDI

B pC3yneTaTS H3YYCHHA PHINYCCROA KYALTYPLI 112 YPOBIC CPCAICTO 00WCro
OOPAIOBAHHA ¥ OOVYAKIIErOCA  OVAVT  COOPMHPOBAHBL  MO3HABATENLHBIC
YIHBEPCANLILIE VICOHWE JENCTBHA, KOMMYIIIIKATHBIIWE YHHBEPCANbLObIE YHelliwe
DEHCTBUA, DEIVIATHBHLIE YHWBEDCAAbHLIE VYCOHbIE ACHCTEHR, COBMECTHA
ACATCALHDCTL,

1103HABATEBHBIE ¥ HHBEPCAIbHBIE YUeDHbIe NeficTRHA

Y odyaamoweroca OynyT C¢HFOPMIPOBANLY CICOVINUINE FRIZORMIS FOICCRR
NRCHIGHA KAK YACTE NOSHABATSIBHBIX YHHBCPLCAUTBHEIX YYEOHBIX 1SHCTEHA!

CAMOCTOATENEHO  QOPMYNNPORATE  H  AKTYANH2IPOBATL  NpodneMy,
PaccMaTpHBATh €€ BCECTOPOHHE;

YCTAUABIHBATL CYIUSCTBENIILIH TIPH3IAK ITH OCHORAINA A3 CPABHENHA,
KN3CCHPHKALAK H ODODLUEHHA;

ONPEAENATE USNH AEATENEHOCTH, 3a03eare NAPaMeTPEl W KPITSPHIL KX
JOCTHHEHNR,

BLIAGNATL '}aKOII{)MepHDCTM 4 np()mnnpe-mn B paCC\lanHBathl.\' ADACINIAN |

PaspadaTLIBaTh NAAH PEWEHHA OPOONEMBE ¢ YUETOM QHANH3A HMEHOHLUHXCA
MATEPHATBRBIX H HEMATEPHAIBHBIX PECYPCOR,

BHOCHTB KOPPEKTHBLL B NEATEILHOCTE, OLEHIIBATE COOTBETCTRBHE Pe3yNbLTATOB
UENSAM, DUSHHRATE PIICKH NOCNEICTRHIT SITeNEHOCTH,

KOOPOHEAPOBATE M BBHINONHATL padoIy B ¥CIOBHAX  pPeanbHOrQ,
BHPTYAIBHOIC H KOMOHHHPORAHHOT O B2AHMOAEHCTRHA;

PA3EHBATE KPCATHRHOS MBILTEHHE NPH PEWEHHH XKHZHEHHBIX NPODCM,

Y ofivvarowerocs  OyayT  cOPMMPOBAHEL  CREOYKIUWIHE 3k
HCCWDINRUMETOONNE OCHCAIBUS  KAK  HaCTh  NUEHABATENLHBIX  YHHEBEPCANbHBIX
vueOHEIX DeRCTRIN;



BIA0ETh HABBIKAMH YYEOHO-HCCIEA0BATEIBCKOH H NPOSKTHOMH AEATENEHOCTH,
NABLIKAME  PASPCLUCHAA  NPOOICHM.  CNOCODIOCTLIO  H  TOTOBIOCTBIO K
CAMOCTOATEC/IEHOMY ITOHCKY MSTOJOR NELUCHIIA IPAKTHYESCKIA 3a08Y, NPHMEHEHH IO
PA3NHYHEIX MCTOMOP NO3HAHHA,

OBNAJEHHE BHOAMH IEATENHHOCTH IIQ NOMYYEHHK? HOBOTO ZHAHHA, €I0
MHTCPHPC'T(IU.IHL an()ﬁp}BOB&llHll} H anMCHCIIPIIO B p&I}JIII‘IIlLIX }'*Icallblx
CHTYEUHAX [B TOM YWICAE NPH CO30aHHA YHEOHBIX H COLHANEHEIX OPOSKTOB),

OpMNPOBAHHE  HAYYHOPG  THNA  MOIWACHHA.  @IAOCHHE  HAY'HO
TEPMHHONOTHEH, KNIOYEBEIMH MOHATHAMH H METOOAMH.

CTABHTL 11 (POPMYAHPCBATL  COOCTBCHNLG 33324n B QOPA3OBATCALHI]
DEATENPHOCTH H KH3HEHHBIX CHTYaLHAX.

BLABAATLE TPHUHNNO-CASICTBRINLIE CBAZ W AKTYani3poraTe  3a1aqy,
BLLIBHTATE THNOTE3Y €€ PCLICHHA, HAX0AHTH APr¥MEHTH T1A AOKA3ATCNCTRA
CBQHN YTEEPHASINE, 3TaBATE NAPAMETPE H KPHTEPHH peLIeiiA:

AHANHIHPOBATL  NONYULHHWIE B X0J1€ PEWeHHA  3A1a4H  PRIVILTATHI,
I(pHTII'IéCI(I! QUZIIHGATL HX ,'IOCTOBepIIOCTb, HPOFIIL’}GHPOB{!TI; H3MEHNCIIHE B 110BLIX
YCNQBHAX,

NABATL OULHIKY NOBLIM CHTYAUIIANM, OLEINIBATL 0PHOOPETEHUILITT ONLIT,

OCYWECTEBNATE LEICHANPABACHHBIHN TIOHCK NEPEHOCA CPROCTB M CROCOOLB
ASHCTBIE B NpOdeCcCHOHANBHYRY Cpey

YMEThb MEPEHOCHTL 2HAHHA B MNJ3HARATENbHYID H MPakTHHECKYIO 00NACTH
ACH3IHE NS ATENBHOCTH,

¥YMETh HHTETPHPOBATE 3HAHHA 113 PA3HBIX NPEIMETHHX 00IaCTEN,

BHABHraTE HOBHE IHACH. NPSONAraTh OPHrIHATEHEE NOANXOAL I PELULHHA.
CTABUTE NPOGAEMbBL H 3A044H, AONVCKAWHE ATbTEPHATHBHBIE PELULHHA.

Y odyuaioweroca SyavT CPOPMHPOBAHE! CNEAVIDLUUE YVECHRS DUINMGme &
tethoR MUt K3k 4aCThb NO3HABATSILHEIX YHHEEDCATLHEIX YYEDHbIX ACHCTBHI,

BNANLTEL HABLIKAMM NOAYMEHHA HHPOPMALHKA 13 HCTOIHHKOB PA3HEIX TUNOS,
CAMOCTOATE/IBHO  OCVIIECTRAATE  [OHCK,  AHATH3,  CHCTSMATHIAUHKY  H
HETSPNPELTALHE IHPOPMALN PA3NHUHLIN BILIOE H GOpPM NPeOCTARTCH NS,

CO3JaRaTh TEKCTH B paznHuHbix (pOpMaTax € VYETOM HAZHAYMEHHA
HHPOPMALKH MW URNEPOH  AYAHTOPHH, BHOHPas ONTHMANBHYIO  Gopny
NPCUCTARICHNA H BH3YLIH 34UHN,

DUCHHUBATE JAOCTORSPHOCTL, METHTHMHOCTb HHPOPWALHM, €¢ COOTBSTCTEHE
NPABOBLIM H MODANBHU=3THYECKHM HOPMAM

HCNOALIORATH Cpe_flt,"l'f’,a l‘lHd]OpMallHOHHHX M I\'OMM}'HI‘IKﬂ[lMOHHhIX
ICAHUJI{Jl'Hﬁ B pttuchma KOJI'HH IHBHbIS, KOMMYHHRJIHBHbLIX H Opl AHHGAUMOHHEBIX
anau ¢ coDNIONEHHeY  TPEOORAHIH  IPROHOMUKH, TeXHMKH  G&30NACHOCTH,



FHTHEHBI, PECYPCOCOCPEKEHHA, MNPaBOBHIX M 3THYECKHX HOPM, HOpM
HIIPOPMAUHOINIOH OC3ONACTIOCTHL

BIaO€Th HABHKaMH PAacnOsHABAHHA H 3alNTH IlHl'l)O[)MallSIIl.

HEGOPMAUHOHHOH GC20NACHOCTH THYHOCTH.
KoMMYHHKATHBHbIE YHHBEPCANbHDbIE YHeDHbI@ NeiiCTRRA

Y 00yuaowe roea Oy ayT SR pMBpoBANL CNCAYOWHE YMCITHA O0LICHHS KAK
YaCTE KOMMYHHKATHBHEIX YHHBEPCLTEHMX YUEOHBIX ACHACTBNIA:

OCY WECTBAATL KOMMYHHKIUHH BO BCCX CHCPAX IKHIHH,

PACNUIHABATE HEBEPUANbLHBIE CPpeaCTBd OOWEHHA, MOHHMATE JHAYEHHE
COUIRILILLAX 3HAKOB, pﬁCﬂOi}llﬂBﬂTb npc,:mOCLmKu lﬂ)lllllﬂldk'l'ilux CH'I}"ElllHrI ]
CMAr4aTe KOHPAHKTHI,

BAALSTDL PAMIHIIELIMH CAOCODMII COLICIHA H BIANMOICHCTRBHA,

APrAMEHTHPORAHHO BECTH AHATOT, YMETh CMAMYATE KOHDIHKTHHE CHTVALIIIH.

PA3BEPIIYTO W NOFININIG 13NAraTk CBOIO TO'UKY 3pPElHA C HLMONBIOBANIIEN
AIBIKOBLIN CPEOCTe..

PervasaTnpueie ynupepcaanvnsie yuediiuie 0eiicreHa

¥ o odvuarweroca  OYOYT  CHODMHPORAHE!  CACOYHOWKHE  YMEHHA
SO RPAOR S KA N1ACT b PEFYAATHBIIWYN YIIHBEPCATLHLX Y IEOHLIX ISHCTRHIA:

CAMOCTOATENBHO OCYWECTBNATL NOZHABATENBHYHY AEATEILHOCTL, BHISENATL
NpodeMel, CTABHTE H GOPMYNHPOBATE COOCTECHHEIE 308" B 0OpPa30BATENEHOH
DEATENEHOCTH H KH3HEHHBIX CHTYaUHAX.

CaMOCTOTIENBHO COCTABAATE IUIAH PEIICHHA NpoOaeMBl € YHETOM
HMEHLLHXCA PECYPRLOE, CODCTBEHHBIN BOIMOKHOCTSH H NMPSANOYTEHHA,

NARATH OUEHKY HOELIM CHTYALMHSM,

PACIWHPATE PAMKH Y4EOHOIO NPEIMETA HA OCHOBE NMYHBIN NPEANGYUTEHHN,

aenaTe OCOIHAHHLIH BH{)O]), apryuemuponan. ero, 6paTb OTBETCTBSHHUOLCTE
38 PEIEHKHE,

OUSHUBATE NPHOJPETEHHEIR ONBIT,

COOCODCTRORATE (POPMHPOBAHHED H NIPOARNEHHID [WHPOKOH 2PYIHUHH B
PA3HEIX OGMACTAN 3HAHII,

NOCTOAHHO NOBLILWATE CEOH 0OpazOPAaTENbHBII H KY.IbTYPHLIH YPOBEHB;

Y obdvuarnmeroca Ovmyr  cQOPMHpORAHBl  CACOVEOIUME  YMEHMA
CONONONMPOIR,  ARUIGYREN  Cedy ¥ OP)URX KAK  Yaclb  Pel YIS THBHBIX
VHHBEPCANLHBIX YMEOHBIX A¢HCTRHIA:

NdBATE OUCHKY HUBLIM CHTYALMAM, BROCUTE KODPERTHBBI B OEATENbHOCTD,
OUEHHBATE COOTRETCTRHE pe'j»}'fleaTOB HEIAN,

BIEUE | b HABBIKAMN HYIHAEBA CJIbHOi"i |)¢(]]JI¢KCIIH KdK UCOIHAHHEM
CORSPNIACMEIX  JASHCTRHH M MBICIHUTEARHEIN NPOICCCOR, UX  PEAYNKTATOR N
OCHOBAHMI



HCNONbL20BATh IIPHEME! PEQMEKCHH ANA QUSHKH CHIYAUHH, BbIOOPA BEPHOIQ
PCLUCIIHAL

YMETE OLCHHEATE PHCKHE H CBOCBPEMCHHO TIPHHHMATE PEUWICHHA N0 X
CHHYKCHHIO,

NPHHEMATE MOTHBB H APryMeHIB APYTHX DNPH 3aHaIH3e pe3ynbIaTes
ACATCNLHDCTH,

NPHHHMATE CEBA, NOHHMAA CBOH HENOCTATKH H AOCTOHHCTBA;

NPHHHMATL MOTHBbBI H  APFrYMCHTH APYIHN NPH  QHANHAIS pe3yAbTaTOB
ACATENBHOCTH,

ﬂpH:}IIEIBCI’TL CoLRe l'lp:lBO H l'JpElDO ;lpyrux Hna OUJIIL';KH',

Pa3BHBATE CIOCODHOCTH NOHHMATE MEP C NOZHLUHE APYIOro YeI0BRKa.

Y odynaioweroca OvayT ¢POpMHPOBANIL CALOYIOUINEG YMEIIIT CORUECIINE
GEAeHnOCHlt KAK  YaCTb  KOMBVYHHEATHBHBIX  VHHBEDCUTBHBIX }'HCGHbIX
AehcTBNG!

NOHHMATE H HCNOIL30BATE NPEHMYLWECTBA KOMAHAHOR N HHAWBHAYAABHUOI
padoTu,

BHIGHPATL TEMATHEY H METOAbl COBMSCTHBIX OSHACTBHA ¢ YUETOM OOWMX
HHTEPSCOB, H BOZMONMNOCTER KAKIONO PR 118 KONNEKTHBE,

NPUHUMATDE  UENH  COBMECTHOR  ABATENLHUOLTH,  OPraHNiIOBLIBATL 1
KOOPIHHHPOBATE JSTiCTBIE N0 €€ JOCTIDKSHHK. COCTABMATE NIAH OelcTBUH,
PACIIpECNATE PONNH € Y4€TOM MHEHHH YYaCTHHKOR, ODCYAKI1aTb DPE3VIbLTATH
COBMECTHOIT padoTHl,

OUCHHBATE KAYECTBG BRIAJa CBOCTO H RAKIOIQ VYACTHHKA EOMAHAL B
OOLIMA PEVIILTAT NO PA3PACOTAHHEIM KPHTEPHAM,

NPENAraTh HOBWE NPOSKTH, OUEHHBATL HWACH C MNO3HUHW  HOBH3HM,
Opli FTHHANLHOCTIA, npamu llecmﬁ IHAUN M(}CTH',

OCYWECTRAATE NOZHTHEHOS CTPATETNUSCKOE MOBSAEHHE B PDA3NHUHBIX
CHTYAUHAY, NPOABNATE TROPECTEO H BOODPLKEH HE, DEITh NHHLHATIIEHbLIM.

MPEAMETHBLIE PE3YJIBTATHI

K KOHUY OOYYCHHA ¢ I# Kaacce OOYYANWHRCA MOAYYHT  CICAYHOLITIC
NPEOMETHME Pe2YIBTATEL MO OTACABHEIM TeMaM IIPOrpamMMel No $HiHueckoil
KyNbTVpe.

Pazoer « HaHUR 0 GUIHNECKON KyAeIyPes;

XAPAKTEPH3ORATE  (PHIHYCCKYKY KYIBTYPY KAk ABICHHE KVALTYphIL, ¢
HANPaBICHHA W POPMEI OPFAHH3AUHH. POIL H ZHAUECHHE B NCHIHH COBPSMEHHOMO
YemoseKd H VOIECTBA,

OpHeHTHp()BaTbCﬂ B  OQOCHOBHBIX <CTAaTbax (DenepaJleOl'O 33K(OHA ’.t()
¢m3udeckoii kynbType N criopre B Pocchiickoil Grenepaunny, pykoBoACTBORATECA



HMH NpH OPraHH3auHH AaXIHBHOrO OTOMXAa B Pa3’HOOOpazHbIX  dopmax
GHIKYILTY PHO-0300POBHTCALIOI 11 CTOPTHRIO-MACCOBOH ICATCALIIOCTH,

NOIOHKRHTENEHO OLSHHBATE CBA3b COBPEMEHHBIX O3A0POBHTENBHBIN CHCTEM
¢H3NYCCKOH  KVABTYPH  H  2JO0PCBBA  HCMOBCKA, PacKpeliBaTb HX LICNCEOS
H3azHa4yeHHe M JOpPMbl OPraBH3aUHH. PBO3MOXHOCTE HCNOIbLIOBAaTE  ANA
CAMOCTOATCNLIILIA JANNTHH ¢ y*IéTO.\‘I HILOH 8",1}'0.!1 LIILLX kl IITCPCCOB n
Yy HKLHOHAN EHEIR BOZMOMHOCTER.

Pazoen wOp2asunun CAMOCHIOAMEILHILX JIHRII» !

MPOCKTHPOBATL A0CY FOBYHY JEATENBHOLTL U BKAKOYESHHEN B ¢€ COICPAKAHHE
pﬂ.’}ll(}Oﬁpﬂ:SllH.\' {bl)pM ARTHBHO} OTAbLIXA, TpCIIHpOBO'-IIILI.\' H 03,.'],0')08"T¢J1Lllblx
3aHATHH, PIH3KYNBTYPHO-MACCOBBIX MEPONPHATHI H CIIOPTHEHBIX COPSRHOBAHHE;

KOUTPOMIpODBaTL MOKANTEN HILAHBHAY ALIIOTD 340 pOBDA n
GYHEUHOHATBHOrG COCTOAHES OPraHH3Ma, 1IICIONB30BATD HX MPH IIAHHPOBAKHH
COACPHAUHA M [IANPABICINIOCTH  CAMOCTOATEALIIMX  3alSTHH  KOILIHUIMOHIOIN
TPEHHPOEKOH. QUCHKE €€ HPPEKTHBHOCTH,

]'IJlalIl'lpl) BATE CIIL‘TQMII}'IO (}pl’ﬁllld',ia uHiIu MIISTHn KU AHUHOI Illl)ii
TPSHHPOBKGH, MOADHDATE COOEPNKAHHE W  KOHTPONIHPOBATL HANPABNEHHOCTDL
TPSHOPOBOINIE GO3ISHCTEHH 1A NosLIWwee GH3HecKkof padoTocnocodoLTH N
BbI NOAHEHHE HOPM KOMNIERCH «| OTOB K TPyay WM ODUPOHEY.

Pazoer «Puzuvecroe coGEPUICHICGOCANIEY,!

BHNONHATE  YOPAKHEHHA  KOPPHIHPYKRWEH H  NpodHNaKTHYeCKOi
HAMPABIEHHOCTH. HCIIONL30BATE HX B PTAMME YYEOHOr0 JHA H CHCTEM?
CAMOCTOATENIBHBIN O300POBITENbHBIX 3AHATHAL

BHNONHATE  KOMILTEKCH  YNpakHeHHIlT 12 COBPEMEHHBIN  CHCTEM
O300pOBHTENLHOH  QHIWYECKOW  KyIbTYPE,  HCNOAB3OBATL WX Anad
CAMOCTOATENEHLIX JAHATHH }'HéTOM IiHmlBH,D,}'aJ'II:Hle Iﬂ-l'TE"pECOB B 11]"3"“&(‘.'(0“
PA3BHTHIA 11 (PHIHYECKOM COBSPIUEHCTBOBAH K.

BBINONHATEL VIPAKHEHNA OGWEPHIHILCKOA NOArOTORKY, HCAONLIORATL HX B
NAGHHPOBAHHE KOHAHUHOHHOI TPCHHPORKI,

OEMOHCTPIPORATE OCHORHBIE TEXHIUSCKNE H TAKTHUSCKHE AcHlCTBHA B
HTPOELIX BHAAX CNOPTA B YCNOBHAX Y4eOHOH N COPEBHOBATEIBbHONH TeATENBHOCTH,
OCVIUECTBAATE CYACHCTRO MO OJHOMY H3I OCBOEHHHIX BHAOR (PyTdOn, BONTEHDON,
Gacke 1o ),

NEMOHCTPHPORATE  MPHPOCTY  NOKA3aTeneli &  Pa3eHTON  OCHOBHBIX
(PH3HUCLKHX KQYECTB, PE3YIBTATOR B TeCTORHX 3ugavuax Komnnewca «lotoe K
TPYAY H QOOPOHEN.

K kKoHuy oby4qeaua & 2f Rrgcce oOOYHalQWHACA NOTYYHT  CASAVIOWIHE
NPEAMCTING PCIVALTATIA MO OTACALILIM TCMAM IIPOrpaMMul Mo {PHIHHCCKOI
KYALTYPE:



Pa30et «IHAHUR ¢ QUINYCCRON R)yAbIYDED:

NAPAKTCPU3OBATE QIANTALHIC OPTANH3MA K (DHIHYCCKHM 1ATPYIKIM Kak
OCHOBY YKPCNICHUA 3T0pOBBA. VYHTBHIBATE €C 3TANK IIPH  IIAHHPOBAHHN
CAMOCTOATCNBbHBIX 3aHATHH KOHAHUHOHHOH TPCHHPOBKOH,

NONOKHTENLHG OUEHHBATE POk PHIHYECKOH KyMbTYPH B HAYYHOH
Opl"{llll»ﬂaul»l H Tp)",l(]., npOll]HJIOKTPI K¢ n pOI'i}OL‘CM LHIAN LEILAX 3360J’l¢ B'{lll"ﬁ n
ONTHMM3AUWH  PadOTOCNOCOOHOCTH, NPEAVNPSIKASHAW  PaHHEND CTAPCHHA M
COXPAHCHHI) TBOPHLCKOrO JONTONCTHA;

BLIARNATE BO3MYKHBIE TIPHYHHLI  BO3HHKHOBEHHA TPABM BU  BPEMA
CAMOCTOATCLIILIA i}ﬂllﬂTHﬁ 4!“'3"'1(:0!\'0}1 Ny’.'lbl'}"pl]ﬁ H CI'IOPTOM.
PYKOBOICTECOBATHCA IIPABHNAMH HX NPEAYIPEKIECHHA H OKazaHHd Nepeoil
NOMOWH,

Pazoer «Opatt3ain s COMOCMORIC bHBIX JTRAMRIN,

NMAAIHPOEATE O3ACPORHTILIILIE MSPOOPHATIA B pexdinie  yueduoii n
TPVAOBOH J€ATEABHOLTH ¢ UEALKY NPOQUAAKTHKH VMCTBEHHORO H (PI3HYECKOTO
}‘TOMJé]IHﬂ. CNTHMH3AUMH pﬁﬁ(}TO'Cl'll)COﬁEIOCTH H quIIKqu)IIaﬂbllOﬁ AKTHBILOCTN
OCHOBHEIX NCHXHUSCKHX NPOUESCCOB;

OPrainzoBLIBATE H NPOBOAHTDL CEANCL PEAIKCAUMIL, OaHObLIX APOUSIYp N
CAMOMACCaXa C USAbl> BOCCTAHOBNEHHWA OPraHHiIMNG nNOCTe YMCTBEHHbLIX 1
$H3HIECKHX HATPY3OK,

NPOBOOHTL CAMOCTOATRNBHBIE 3IHATHA [0 NOATOTOBKE K VCIICLIHOMY
BEINOMHEHHIO HOPMATHEHH N TPeOOBAHNI KOMINSKCA «[OTOB K TPY.1Y H 0OOPOHE»,
NMIEHHPOBATE  HN  COOCPAKIHHE N DHSHYCCKIE  HAMPY3IKH, HCXOOA W3
HHEIHBHAYAIEHHY PE3YABTATOB B TECTOBLIX IICTIHITRHIIGX.

Fazoer « QUIINeCKOC COSEPULEHTINEDSIHIICY,

BLINOAHATE  YOPAXHEHHA  KOPPH UMDY IOWEH W NPOJ UAAKTHULCRON
HANPARIEHHOCTH, HCNONL3NEATE HX B PEKHME YUeOHOrO JAHA W CHCTEME
CAMOCTOATENLHEIX O3 00POBHTENEHEIX 2AHATHILL

BEINOJHATHE KOMITJIEKCH ynpmcmill 13 COBPCMCHHNN CHCTICM
O3NOPOBHTENEHOR  dusiiueckoil KYNETYPLL,  HCIOAB3OBATE  HX O
CAMOCTOATENbHLIX  3aHATHH € Y4¢TOM  HHOMBHIYANBHEIX  HHTEPECOB NI
NoTPeOHOCTEN B PHIHUESCKOM PAZBHTHH H (H2IIHECKOM COBZPILSHCTROBAHHH,

UCMOHCIPHPOBALD  TCXHUKY  HPUEMOE  H  SALMIHBIX  ACHCTBLH  H3
ATAETHUECKHN €IHHOTGOPCTB, BLINOIHATE WY BO B2A1MAIOAEHCTRHH C NAPTHEPON

OEMOHLCTPHPOBATL OCHOBHBIE TEXHNUELKME N TAKTHYECKWE ASHCTBHA B
I'II'FIORHK BHAX cnop‘ra. REINONHATHL HX B }'CﬂORI[ﬂX )'qesﬂ(\ﬁ H CUFEBHONITéﬂhHOﬁ
ASATILHOT H ((py1dov, BoneHSon, Gackerhon).



BEIMNOAHATE KOMIICKTEHI d)[fISI‘I‘-IECK[fIX }"npaJKHeHliﬁ Ha Pa3BHTHE OCHOBHBIN
‘I’JH?}H‘ICCKHX KAWIOCTB, JCMOICTPHPODATL CRCIOMILWC APHPOCTLI B TCCTOBLA
3a0aHI: KoMnaekca «oToR K TPYIY H 00OPOHES,



TEMATHYHECKOE ILTAHHPOBAHHE
10 KAACC

INEKTPOtiHeAL
HanmeisopaHige pazacane B ICH UHPPODLAT)
M n/n P Koanuecteo {undp
NPOrPAMMbLI OOPAIBATENBHDIC
uncoB
peeypep
DH3IYeCKad KYALTYPA Kak CoulanbHee
)1 YArTY R 2 hups Svesh.edu. !
ABNEHNS
Qu3YeCKad KyALTYPa Kak CpelcTen
)2 YaLTy R P p hups . Hvesh.edu. !
VEPENISHNHA 300P0BLA HENOREKA
Mo i pazaeny 4
DUIKEABTYPHO-OTIOPORH TENLHLIE
] MEPOHIPHA THA B ¥CIOBHAYX ARTHBHOO 3 hups S aesh edu iy
CFTABING 1 OOCYTA
Hroro no pazacay 3
DIRZKYALTYPHO-O3IOPOEHTENEHAA ,
1] HILTYP ! 3 hitps Ssresh edu.iuf

JEATENEHOCTE

Hroro no pazaeay 1
21 Moavar «Cnoptaenuie urpuy: Py1don 3 hutws /. resh edu.nu’
22 Moavib AaCnepTueneie nrpey Bopeiiton 16 htps Aresh edu.iu/
23 Moayvae «Cngprueneic urpen: BackemHon 3 hups-/.resh edu.ru/
Hroro no pazaeny K
3] Mouvib «[lnasarenvnan nom o1osnan Q hips Sresh edu.iu!
»2 Manynk «Mpukpanyaa rveacTikas & hups/iresh
3.3 Moaynb «KpoccoBas NoaroToBKa» iy bups:/iresh.edu.
IHHrora no pasneny 12
4] CnopTHEHAA NOArOTOBKA 4 huos fresh edu !
12 Bazopaa duzINeckaa NneoroTonKA 7 hps.Lresh.edu. !
WTora no pasaeny 1
OELUIEE KO TIMECTBO YUACOB [1O 63

[TPOTPANMME



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KTACC

Dnekyptanme
M n/n HanmMenoBAHHE PA3ILI0B h TeM KonvuecTBo | {LUHPPOBLIE)
NPOFPARMGI 4acos o6a106ATE ARHRE
pecYpent
1] 3noposbiit 0GPa3T #11ZHII COBREMEHHOTG 3 / ;
4G IGEEKY ’
Mpod nAKTHER TPARMATIIMA | DKATAHME
12 HEPBOT NOMOLI BY BEMA SaHAIHI 4 hups Siesh sdu. v/
(DHEHYECKOR KYTBTY POR
Hyoro no paacay 7
COEMEMEHHBIE 03ADPOBITENLHLIE METOAL
21 H DPOLRAYPLI G PektiMe 310pUBOro 4 hups Aresh.edu.u!
odpaza WH3HH
CaMOCTOATENEHAA NOIFOTORKA K
2.2 BBINONHEHH I HOPMATHEHBIX TRedOoEAH NI I bups frvesh.edu. !
KOMMNEKCA «] OTOB K TPYAy H 0O0pOHe:
Hroro na paraeny 5
1] OHIRYNETYPHO-03A0POBHTENLHAS ; b Firech caley
AZAT2NEHOLTE
Hyoro no pa3aeny 3
2] Moavas «Cncpruenvie nrprn:. Qython 1 hnps. Sresh.edu.ru!f
22 Moayab «CnoprreHee nmpex Bonehdon 15 ey !
23 Monynb 4+ CnepTieHble Hrpes. backeméon 10 bups Aresh edu.u!
WUTORO N paaneny o0
3] MOLY b « A1 1 THMECKHE SLINHDBOPS | A 0 ) £
32 Mooynb «MPHKNAIHAA MIMHACTHKA? 6 hitps £resh edu.u/
33 Mousvae «Kpuvcosga noaugioeka» 6 hups fagsh 1/
Hroro no pazaeny 12
3] CnopTHBRHAA NOArOTOBKA 4 hitps:Aresh.edu.nu!
12 Bazoeas d13 1 IECKIR NCANOTOBKA 7 hups /. rash edy, ny’
Hryoro no pazaemy I
OBLUIEE KOITTHECTBO YACOB [10 68

1TPOI'PARNME



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

MOYPOYHOE NIMAHHPOBAHHE ATA 10 A KJACC HA 2024-2025 yur.
YUHTE.Tb ABJAEEB A1,

daxn

Mn/n Tema ypoxa Kanwwecreo
13y "IN

Ha(oe

3aopoesil AGPIT KITHN KAK YCI0RME
AXTHEHON AHSHELEA MEILHOCI H HENUBERA

OCHOERBIE HANPABNEHHNA W POPME

3 Opraunaus PHIHUCCKON KYALTy pri B I
COBPEMEHHOM OCLLECTBE

3 Pi3neckans KyaeTyYPa 1 rneckoe, I
HOIXHHOUKLDE 11 COLITAIIBHOE :mopusbc
BeepoccHiickuii sy antypro-

4 ChoP neHbli poMiLICES «[LI0E K 1pyay b |
nBoponey (FTO)

5 OCHOBLA OPFAINALNG OTPa3a SN )

COBPEMEHHCOFO YEN0BLKE

KoHTPONE COCTOAHUA 3A0POBBA B MpoLecce
O CAMUOCTIRIE IbHBIX 3AHATIIF I

0310POBHTENLHOT DHINUECKDH KY NETY POt

Ounpeuenenne o DIHIN JALPOBLN &
NCMOMIBH PYHKUHOHANLHMX Npad

OIICIIIIMHII& TCI»C)'LIJ,CI‘O 2OCTONNNA
8 OPrasiiINMg € NOMOWEK: CYIBEKTHBHBIX N |
DULEKTIIEHEN NOKIAATEIRH

opl'.'lHIl'j.'llllla H INEHMPUBAHNE FH A 1
KOHOHUHOHHON 1PEHHPOBKOTI

Ynpaxacaua ana npodiinatiikm
HAPYLIEHIIA H KOPPERUHH OCAHKN

10

Ynpamienng ang npedinaktiim
NEPERANPAREHINA CPraHO. IPEHHUR W MbiLIL
ONOPHC-ABITFATELHOrO ANNAPaTa npH
AANTCALIDI PDOTE 33 KOMMLIATEPON

KomMnnekc ynpaxHeRHil 3TNETHUSCKOH
12 FHMHACTEN 104 2AHATHIT KOHIIUHCHHSA |

TPEHHPOBKUH

Konnneke ynpaxHeHnii a ipodHoi
13 MMHACTIRH 2049 3aHATHIT KOHAHUHOHHON |

TPEHHPOBRON

4 Texunueckas NOAroTOBED B HyTéone 1




15 TakTiyeckaa noaroToekd e pythone |

16 Pa3eITHE CHNOBLIX 11 SKOPOCTILIX l
CNDCOOHCCTE R CpeacTeamMi Hirpel HyTdon

17 Pazoi¥IIe KOOPANIAUHCINILIN CRocodocTei l
CPeACTBaMY HIPH HYTOON

|8 Pa IBHTHE BHHDCIHECKTH cpem:rsauu IllT}bl |
gy 1 Sou
COBEPWEHCTEORIHIIE TEXHIINECKHX

19 aciicTaiil B NCPSOAYC MAYa, CTOA HA MECTS |
H E QEHAEHIIN

20 C OBSPUISHCTEOBAMIE TexkHMH BeleHIfe |
MAYH 11 BU BRIIMUACHETEIHN ¢ MAPTHEPUM

21 COREPUISHCTEORANHE TEXNHHAI YAAPA NO ;
MAYY B ABHREHMI

22 TPEHHPOEOMHEIE HTPH NO MEHHE-DYTOONY I

23 Tex kg oY AL TG EEL Ml iy 1

24 Texniyeckas NOArNTORKA B RACKeThONE [

25 TaKkTAueCcKaa NOAraTOBrA B JaCkeTGon2 I

26 Pa;autue CKOEOC'I‘HBI?( L1 CIIJ'IOBbI'XF i |
LHADUHCOCIE T CPEUCTEARME HIE] LRICKETTHO, |

- PaipuTiee koopn nm’uummimx COCODHOCTE ;
CPCASTBAMN 1ITPEBI DACKCTOON

>3 Pa3siimie BMHOCHEOCTH CPEOCTEAMII HIPBL ;
dack2Td0A

20 COBSPLISHCT BOBIHHE TEXHHKII BEIEHE l
MAY3 1) BG BIAWMOALTICTENIN ¢ NAPTHEPOM

30 COBLPLUCHCTEOBAHIIE TEXHIEH DPUCKE MAY4A \
B I:O]\'IMH}' R MRHACHH

3 COBCPLICHCTEOBAHIIE TEXHIIEH DPUCKA MAY4 \
B KOP3HHY B ABHKCHII

32 TPEHNPOBUIHBIE TP 110 SACKe130.1y )

33 TexXHHka Sy 1eACTEL HMbl HacKeTHn [

3 TexHHYECKEA NOArOTOERA B BONSiiGane [

35 TakTIMECKIA NOAFOTORKA B RONETIBINE )

6 Ofwedpuzn HeCkan MONOTORKA GPeaCTEMN \
HMPLI BENARTDNA

37 Pa3B11THE CROPOLTHBIX CRUCOOHOCTEI .

38

CPSACTRAMI P BONERDON
Pa3e1iTHE CHNOBBIN CNOCOCHOCTCT




CpEacTBAMH HIPE!I FOAEHTDA
Pa3B1ITHE KOOPANHALIIOIHLIN SIOCOIHOCTE

"

3 CPeACTRAMN 1IMPbI BONeliton

10 PazoiTIIe BLINCCIHBOCTH CPRaCTBAMII HIpPLI
BONENOON

) Cl\prllIEHCrBl)&iﬂlieTCYHlIl:ll

4 HAEAAN0WEr O YNapa

12 COBEPLWEHTTEOBIHII€ TRXHIIEH DAIHOVHOD
OADKD
COBEPLISHTTEOREH 1€ TAKTHYECKOH

a3 2eiICTEIi BO BPEMS 32Tl i HANAASHNHA B
YUAUBHAX YHEOHVH 11 HIFPLBAI
AEATENBHXKTH

44 TpeHMpOEGAHBIC HIPH 110 BOASTIGLIY

a5 TexHika cvaeiicTea Hrpbl soneiition

16 Tcx HI1KY {lcy):lacnxil:l'll Hil ‘FdHATHAN
NAFBAHIHEM B DACCIIHES

1 COBSPLICHCTEOBAHIIC TCSHIIMH MAABAHIA
cnoenBomM Bpace HA rpyax
TexmMia DRABANHA SPacceM 11a CnHIe

13 (NoaROAALLNE YNIPAARHEHHA €
NCOKAKYSHHEW PAGOTH PYK B HOM}

19 TexHIKS IABAHHA GPACCeM HA ClINHE
(nepeasItkeHie 8 NONHOM KeopoHauni)
Texmmng iasanim no GONY (HouEORANE

M YNPAKHEHNA C NOAKNIOUSHIIEM PADOTH PYK
M HOr)

31 TEXHHKA NAARAHIIA HA GOKY (NEPEABIKEHIIE
B MOTHOHT KOO[NHALLHHY

52 TEXHIKE NPBBKKA B BOAY BHITS HOTAMH

53 CoOBEPIIEHCTROBAHNE TEXHHMA DK »;53 R
BOOY BHH3 HOTaMN SO CTAPTOBOH TYMODI
COBEPLIEHCTEOBIHHE TEXHHKI MPBKKA B

3 BoOY DI JOraMi ¢ HeConL Wwoii
NPLIAKOBOH BHILIKII
Mpersok 8 BOAY LG CTAPTLEOH TYMORI 11

< HCCHEUY LEE PECURIEHHE YHedHUI
AHCTAHUNNE DAHIIM 43 112YYSHHBIX CNOCOOOR
(Gpacce Ha CNHHE. HA JOKY)

S0 IlpaBILNa 1 TEAHIKA BLINCAHEHNHA




HOpMATHEA KOMNAEKEA TTO Tlaaeanue 5S¢
M

IlponaeiBaHIE ANCTAHLIIH 30 M MO
nparnram BOCK I'TO

Mpasnna » TeXHNKA BLINCAHEHHA
HopMaTHea kommenca I'TO. ber Ha 60 s 1
100 1

Ilpasnna + TEXHNKA BLINOAHEH A
HopmaThea koMnaerca I'TO Ber va 2000
(aesywrny: 3000 M (RWHOWII]

50

Mpaena 4 TEXHIKA BLINCIHEHHA
HOPMATHEA kovnackea MTO. Kpooe na 3 km
(aesYWKIL S KM (FOHOWH)

I’lpamma 11 TEXHNKD BLANGanEnna
HOpMaTHea koMLnenca I'TO. ber Ha nexax
3 EM (DeByWKNH), 5 K {IOHOWK Y

l'lp.'nmna HIgXHIKE BRAIMMHIHEHHA
HOpPMATIED koMNAekea MTO MNoararusanug
M3 BNCD HA REICOKOIT NepexnaiHe
(RCHULLE). IIOUTAIHBAHIE W3 BILE JICHKE HA
RIKOH neperiaante 90 cv (aeeywrni

93

l'lpamma H TEXHNKD OLINGANLHIIA
HOpMaTHEd KoMmnenca 1710, Haknon
BMepes 11z NONOAEHI{A CTOR HA
MIMHACTI4CCKOTT SRAMLE, PLICOK THPIL 1O Kr

|

Mpaeina 1 TEXHIKA BLINGIHEHKA
HOPMATIING kounnekca MTO. MpLoK &
AANHY < RIECTA TONYKOM DBY M HOTaAMH

&5

&6

Mpasina § TEXHIKD RRINCIHEHHA
HOPMATHEA hownnekca MTO. MNoannManie
TYNOBHIZ |13 NOIOXEHHA 1EXA Ha CNIIHE,
CriCaAHIE H PAIrHOAHIIS PY'K B 4\ MOpEe NeHA
HA IOy

Mpaeina 1 TENHNKD BANONHEH 3
Hopmathoa koMnackea I'TO Metanne
FPaHaTH BecoM 200 r{aesywrwn); 700 r
[HORONIAY

&7

Mpasnna ¥} TEXHIKA BLINOIHEHIIR
RopryaTwea kowmnerca ['TO. HenHourelii
derixl0w

®ecteant «Mbt roTosbl kK L TO!» (cpaya




Hopm [TO ¢ codmonennem npaenn 1
TEXHHEH EhINONHEHHA “Cl’lbﬂ'ﬂﬂ'ﬂﬁ {TECT{\B}
G Crynenn

OB EF KOAHYECTRO YACOR MO MPOTPAMME

63
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MMOYPOYHOE NIMAHHPOBAHHE ATA 11 A KJACC HA 2024-2025yur.
YUHTE.Tb ABJAEEB A1,

Jowd

Ne n/n Tema ypoxa Konnaecrso
H3yYeHHR

‘Iacoe

A2aNTawiA OPrasn3mMa i 3A0POBLC
| yenoeeka, TesHikd Ces0nacHOCTH HA |
YPORAN Praneckoin Ky abTyprI

330poEbIiT COPA3 HKIIHN COBPEMEHHOTD
YenoBera. PaIsHTIE CKOPOCTHEM |
cnacotiigetenn ber 60 mempos

"~

O200poBHTENLHBIE MEPONPHATHA B
NPOUSIY Pl B PeKIME Y eOHOTO AT 11

3 HEOEAN MHECCAAK H CAMOMALCa® Pusenmie |
CEOPOCTHBIX CNOCOOHOCTEN. HenHO4HbIA
Oer 3x]0m
OnpeasneHné HHAHBHOYANbHOMO PacxO

4 ')H?]'ll'l»ll»l PaBlHI"I’IIe Ck'OpOCTHO-CI»IJlORth '

cnaeoitHocren Mpsrin qepes Gapeepe

Pnanveckan KYAETYPa
I'IPWCCCFIONDH LIaA JCATCALIOCTLE
ueIvBeRd. PAIBITHE BEIHOCAHBOCTH
HuTtépeaieHeii oer.

Tpudatn 1K1 HEX | PABMAT HIMA BO BPEMA
CAMUCTOATENEHHX 3AHATHIT
OINOPOEITEAEHON (2 I4ECKOT KyAbTYPOI
" CIIOF'I un. Paseirie CAUPUS | HO-CILIUBSDI N,
CNOCODHOCTEI TPBEKOK B ANHHY ¢ MECTA,
paybera.

2

OkazaHue nepedil NOMCLLIE NP 1PAEMAYK
{REIBMXIN. NEpaoNMEl, YINGH) Pazeimie
cHNoBbIX cnocolHocTeli. MeTaHne
CNOPTIBROA TPAHATHI.

Oxa2aine nepeoi nOMeLn npi
OOMOPOXENHI, COTHEMHOM Il TENNGEOM
yaapax. Pazenrie suHocnieacT ber Ha
IHHNE-2O0 MeT poB

Penakcauns B CHLTEMHOR OPraHi3autn
<G MeEpOTPHATHIT 300pOEOTD OOPAIA HNIHI I
ABINAIRJIBHAS VHMHACTIIRG ALH.




10

Crpenvanrcenii bér 64 metpos Ha
peflyn bTIT.

(2n0poBHTE NbHBIE MEPONPHATIIA H
MPCHIEIY PRI A PEAIIME YUEOROT MHY |
HCOCAN DaHHLK npoucaypel Maseimie
CEOPOCTHO-CHAQGBEX CNOCOOHOCTEN.
MpLeknk B AMiHY ¢ MecTa, patfiera Ha
Py nLTaT.

Penakcaunn B CHCTEMHON GPraHnzaum
MEPONPIATIIT 3A0POBANG OOPAIA KNI,
cuRspornmhacTuxa «kKatoyw. ber 2000-
SN MeTpCE Ha pesynbTarT

CAMOQUILATSIIBHAR 1L CFILEKA K
BEIMEAHEHHID HOPMATHBHBIX TPEOOBAHITI
komnneksa FTO. Meranue cneprienoi

| PAHEI b) HE PeSYIIBIAT.

13

14

15

16

Tex Huxa BEWNALHOLTI HA YPOKAX
¢yrO00a. TeXIHYCCKAA NOArOTOBKE D
GyTO0I€e. Yyednaa Hrpa.

TakTnucckaa noaroTosky e gyvroonc
YuedHaa urpa

PaImnTHE CKOPOITHRIX H CHAGREMN
CnOCODHOCTER CpeacTBams mpet Pyrio;.
YuedHaa npa

Paszenthe ROCPIIHAUHOTAN

CNOCOBHOCTEN ¢peacTeami nrpet PyTon.
Yuetana uma

17

TexHina Ge30nacHOCTH HA YPOKAX
BONEHOONA. Tex HIeCKas NCOroTORKA B
BOASIHDONE

18

1%

TakTueckan noaroToBKa 8 soaeNGone
Oowan ¢rinyciKaa neaAreTUoKA b
ponefpdone

PaSPI'IﬂIE (])I'I JN'MeCKIIX KAeCTE Cpe,lCTBaMII
HIDBE BOJICTICHRI

kol

Pa;nnme d)l'l SHUECKHX KJUEeCrTR Cp?,'lCTBaMII
HIPBI BONICTIG

CoBEPWEHCTROBAHHE TEXHHKN
118NAAGI0LCTO Y1APA B YC.IOBHAX
MOIETHPYEMbIX HIPOBB X CHTYALLHI
CORepLIEHETROBIHHE TEXHHEN NPHEMA




MAYS B YCACGEHAX MOACAIIPYEMEIX HIPOBDIY
CHTYanNi

(:OBPPLUGH(TBOBH HHE TEXHHKI MOAa*iH

24 MAYF B YCIORAAY YHEOHOH HIPORDI 1
ACATCHIBHOCTIL
CoBeplIencTROBAHIE TEXHIIYSCKOT H

2 TAKTII'I€CKON nOAroTOKIN & B?.leiic'vone B |
YOAVBHAN YHEOHMT 1 1ITPOEQI]
AEATENBHOLTH

20 YuedHas Hrpa [

27 YuedHaa urpa [

8 VYueGHaa nmpy |

20 Yueitvan urpa |

30 YuegHana urpa 1

31 Yieonas nrpa |

32 YaedHan 1rpa [
Texnnxa BeaunacioeTin i ypakax

33 Backetoond. TexHHYeckas NoaroTeEka b I
vacheTdone

ia Takin4eukan oA FIpBEY B Dacke Guyg 1
Pa3RHTHE CROPOSTHRIX H CHAOBBIX

35 CNOCODHACTESH CPCACTBAMI NP |
Dac ke
PazenTie ROOPAHHALIIOHHMN

36 CNOCCHHOCTEN CPeICTBAMI NIPH )
tacreTdon

17 Easmrl HE BBIHOUIIMBOCTH CPELCTHAMH I Pbl l
Qacreroon

38 CQDQPUJCIICTBODQIIHC TeXIIHKN I'ICPC.’{DaT& |
MAYA, HA MECTE H NPH NEPeABIGKERII

19 E:OBCT)LLICI'ICTI!OBQIIIIC TCXHNEKN ncpcoatn 1 '
OPOCKS MAYZ BO BPEMA BEICHHA

40 CORe'pIIIQH(THORa HNE TEXHIIKH l
BEIIJIHEHHA N PadiHONO O XWKa
CHOREMIIEHCTROBIHHE TEXHHISCKT 1

41 TAKTIYECROI NQIrOTOBKH B DACKCTHONG B !
YCAOBHAX YHEIHOH H HMPOEOH
NEATE MhHOCTI

42 TpenipoBoiHME WLl no Backerbony [

17 TexHuka 5ezanac HOCTIN HA YPAKAX M) I




ﬂpllﬂﬂdﬂﬂl}ﬁ FIMHACTHRE
CHBEPILEHCTREOBIHHE KY BHIPKD ENENEN,
HA384.

JInunumin kyrhipok Angpen Pazrutue

14 . h |
CHNOEBBIN CNOCODHOCTCH.
25 Onophrail NPeikoK MEPe3 FHMHACT II4ECKOro I
KO303, KOHR
% Bbinondeniie noaTAriganifii Ha BWCOROI, I
HH3EOI NEPEKNANIIHE HA PSRy NbTAT.
37 Bl nfm HeHII€ FHMHACTHYECKDH :
KOMONHALIII HA PesyaLTarT
18 Pauentuc KUL?JIIH&IJPIUHHH‘( |
CNOCOVHOCTEN
19 Bei ha 1000 Meipoe |
30 Ber Ha 1300 meTpaE I
3 Berr vy 2000 meipoe 1
32 Ber na 25(4) meTpos |
33 Ber na 3000 meTpos I
54 Eer 12 vy no tecty Kvnepa |
54 11paeHna v TEXHHRA BLINOAHEHHA |
’ HOPYATHEOR hOMN 1exca ['TE)
Tpaeuna v TENHHRA BbINONHEHNHA
36 Hopstatiiea komanekea I TO. ber va 60 M |
104k M
Mpaenna H TEXHHKA BLIMONHEHHA
N7 HopuaTHRa koMnekea TTO. Ber Ha 2000 M )
(HewywrH), 3000 n {RHOWH)
Hnagnna H TEXHIIKA BRMONHEHUR
58 nopsiatnea komaneica I'TO. Kpoce ma I
KM (DEBYWIKN], 3 KM (MOHCWW)
ﬂpamma N TCKMIKG BLIMOANCINIR
HOPMATHBEA KOMANEKEGa TTO
50 MoararHeaHHe 13 BIICE HA BLICOKDH I
népeknaninie (IoNowin). Noararinaiie ya
BHCE NEW¥a HA HU3KOH Nepexaalnte 90 cv
(JeRYLOKH)
I'Ipamma H IEAHNKA BbHEUIHEHNA
50 HopstaTiiga komnnekea ' TO Hakncn |

Bnepen 3 NONONKEHNHA CTOsN HA
I'HMBAC 'IMCCROI CKAMES. PBIBUK T HPH LG
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MPacHna 11 TeNHIKA BLIMOAKCHIIA
HOpMATIIE3 koManekea | 'TO 1IppEkok B
JINHHY C MECTA TONHKOM ARYMR HOTAMI

TIpaesna 1 TEXHHEQ BbINOAHEHII]
nopsarsea komnnexca I TO. Moannmanie
TAAOBIWA 113 NOACKEHIA NEKA HA CMIIHE,
CrHOHHHE H PASTHGAHHE PYK B YMIUPE NEKA
Ha nOAY

MpaBinia 1 IEXHIEA BblIWJIHEHNY
HopMaTnea komanekea [ TO. Meranne
manaTh Recov SO0 r (neryinkn), 700 r
(MO HYLI }

ﬂpanuna H TEXHIIE] RhIMONHEHNIT

Hopsariea komanckea I'TO Ienno4npii
oer IxjUm

hecTigaae «Mel rovesw £ [TQ! {caana
Hops I'TO ¢ LOOAWALHAEM NPABHA I
TEXHHEH BHNGAHEHHA HUNbITAHHA (TECTOB)
& i T eryngngii

o7

Ynpaxuens ana npadnnaKTHKY OXTPbIX
pecnupatonHmx 3ahanerannil Mpriko A
ATHY G NLAKETD HD PDESY,IETA

Komnnene vapaxnennii Cinosoil
ruMnacTngd (werinurk

58

Komnaeke :t'ﬂpail{H&HHﬁ H3a MOBLILWEHNIE
MOADHACIOCTI CYLTADOD 11 2NACTHUIIOCTY
Mblliy {crpertumrr

OBIEF KOWYECTRO YACTORB NO MPOIPAMME

6R




NOY¥POMHOE NAAHHPOBAHHE NO ®I3HYECKOH KYJbTYPE
AAA 11 A KIACCA HA 20242025 YUEBHDBIH 1001

YUHTEJNB MAJAXOBA T.B.

‘lema ypona

Jaopentit OBpas L1 3K KEK yCHOBIE AK 1INBHOR
KH3HEAEATENLHOCTY YENOBERA. LICTOpIA paiBIITHA
nerkoit atieruse. T B va yporas ndrkoi atnenike.
Pase rne CKOPOCIHBIS CROCORHOCT S

Konmuerreo
wicos

Dcera |

JNara
HYY'4eHHA

Cnprurepciiii der. Husknii ¢ctapr. Pasoiore
CKOPCCTHO-CIINOBMY CNOCOdHDCTEH. PvTHoN.

-

=

PH3IHCCRIA KYNLTYPA 11 PIEHUCCrOr, NCnX 4EC KOS
1 conaneHae 3poposte. CapHHTEpCK il Ger.
Hinkult crapy, ctaprorkiil pairaH Mphidok B ANHHY
< pasiera

Mpasini 14 TEXHIIKA BEINDAHEHIIA HOPMATIIEL
somiaescd CTO. ber na 60 m i 100 m. Hipra ne
BLISOPY.

QCHOBB! OPRUHIERIULHH O5PAza #IIZHIT COBEMEHHONG
yenopekd PassiTie BuIHOCIHBKTH MpBEkok &
Ly ¢ pastera. Pyrdod

Rer no nepeceqénnon wecthacTn Meranne
ipanare.. Jlana.

npamma N TENEHINCGA BLIOJUICINIA IIOPM&TIIB-&
kOMNISRCA [TO TMpoikor B 20NHY ¢ MECTA TONYKOM
28yMa Horamu Hrpel no epiopy.

KOHTPOIIb COCTONHIM 330poeka B Npouscce
CAMDCTOATENRRRIY JAHATHE O3AOPORWTEARHO
Prinnacckoit kKyneTypai. PazenTie BuHOGIHEOCTI
anWXG*,thHHe NCNCCH NPpENATLT sui

Mpasiai 1 TEXHHKA BEINUAHEHIIA HOPMATIIBA
roMNIERCA [TO Meranne manater Hrpel no
BEISGPY.

PazeuTire KOOPIWHAUNOHHLIX CNOCOOHOCTEIT:
HEAROMHBIN Ger JeTadeTheit for DeTadeTa
AN LOM.

BEEBEEAE

HNEEIEE




QUEHHBAHHE TEK)Y LLETO COCTORHNA OPTraHIIZMA C
HUMOLLER CAGEERTIBHBIN 1 OOBEK THBHEIN
nekazaTeneil Pajenrie ¢KOpOCTH-CHAGEDIX
LNOCOBROCTEH METOADM K PYTOBOI TPSHNPOBKOI

PazenTHe CKOPOCTHLIX CNOCODHOCTEN |eXHHYeTKaA
noaroTaera e fyroane. Yu. nrpa

PasguTiie CIORBIN M CRODOCTHRX CROCOCHOCTEN
Lpeac reamin vl per dyrian

14 TeX IHKO-TAKTIIVECKAA NOANGTODKS b dyTdone. Yu.

PEL'jBIITl[C KOOPAIHIUICGHHEX cnocoﬁuocncs':
CPEACTEAMIN UMPE! Y TOON

b |

TPeHHPOBYHHEIS 1ITPB NO MHHH-DYTGORY
CyaeicTee Hrpe B )y 00

HcTopha pazeHTus CIOPTIEHOH NIPH BONEHOON.
Mpapuna. cyaeiicras wecrukynauns. Pazeimue
NOOP,'IIIIIRUI 1MLt CI'IOCOG’I IOC'I'Cl.I CDCACTB&“I! lll'phl
BONENDON

TEeX RIMECRKAR DDA OBRA B BOUISADUNE IPHEM,
ASPEAAYA B NAPAX. B TPOAKAX. PAajenTHé CHNOBLIX
CNQCCOROCTEN

—
R4 ]

PasgiTie CKOPOCTHO-CHADRMN CNCCODHOCTER.
MNepcaata napiicy MA'UA No 3aaanme.. ¥4 urpa

)
éXe.

—

TexHuRe=TanTIUeChHe A2HcTEHS. |lananaro WK
y0ap. Pa3suTmie CKOPOCTHBIX CNOCODHOTTENH. YU,

L -
— -~ -~

PasBiiTile CKOPOCTHO-CHNORBIN CNOCOOHOCTEN [
Ca[Tr. Hananawowwii vaap bnaox. ¥4 rpa

QenazeHne BPoil 1 KOMNIEKCHOE PAZBITHE
NCIROMOTOPIILE coocolnocrei. Moaava.
Hanajawowwii voap, 6nox. ¥4 nrpa

21

OQOWrEyeckan VAN UBKL UPELGT EAMI HIPb
BONefiBoN UrposLie 3a0aHn4.

YNpaxHERNS ana npePHAAKTHEN HAPYWEHNA H

g
4

7]

EOPPEKLUI OCAHEH

PazeuTIre BHRCCTIIBDCTH CPEOCTBAMII HIPLI
RONeTifoN COPERADRATEIRHAR JEATEILHOCTE { 1IMPH
IXN3

o ]
Y




{‘OB?DLIIQH(TBOBGHH? T€\HUKII HANAAarIWero vaapa,
Cuiord, Tak rHYEChIE JR2AHHA B HAAIEHIE

Tex HKe-TakTHUCCKHE achicTena floaaqua, npncm
¥u nrpa.
Paishrne xoupaananueiix Ciocodnocient
CPEACTBAMA 1P BONEHZO

COBSPLICHCIBOBIHIG TEXHITKH GUEHIMHULY DIOKL.
TakrHyechie 3aaHua 6 2awme H MIGEBIE 53 0aHNHA

COBEPWEHCTBOEAHIE TAKTHHECKOH ACHCTBII BO
APEMA JA1ITRI 1 HANAIEHUA R YCANBHAN YHEHON 1

Ill'pOB-OI-! ACATCOABHOLTH

VNpaxHeHHa 0NA PpahHIAKTIIKH NEPeHanpAKEeHHA
OPFANOE 3PCUHA H MUILIL OMOPIIC-AGHTXTLALIOFD
ANNApaTa NP1l ANUTENbHOI pAdOTE 33 KOMIBIOTEPOM

HETopHA pazsuTia CNOPTHEHOMN HIPpH JAckeTdom
Mpasina, cyISHCTRO, CYIENCKAA HECTHKYNALNA.
PAIHTIE KOOPINIALHOIIILX CRocoduocTei,

COREHIEHCTRORAHIIE TEY HINECKHY NETICTRING R
NCPCAAYE MANA, CTOA HY MCCTC 1l B ABHNGHHH

COBRPWEHCTROBARNS TE\HIKH BEASHHE MAMA || BD
B331IMOOCHICTBHH ¢ NAPTHEPOM. ¥4 Hrpa

PAIBUTIC KOOPIHIAWIIONIILIX CROCOTNOCTEH
CpeacTBAMKY NTpLl DackeTdON

33 CosepuenciBosanie 1exnin i CPUCKE su4a &
KOP3HHY B OBH*eH . CTpirdon.

Pajentie CHOPHQCTHEIX CNGCONHOCTEH CPCACTBAMH
HIpEI DACkeTOON 4. nrpa

Pa3enTHE CKOPOCTHEIX H CHNVBHX CNOCOIHOCTER
CPEACTRAMM MK DACKETININ METONOM KPY DRI
i | p!:H ISPOBNII.

41 TexHHMSCKAA TIDArOTOBKA B DICKETOONS.
TAKTHHECKIE 34IAHAC B ATIRE ¥4 HTp4

a2 PAsoHTIIC BLINCCNIIBOCTH CPeOCTBAMIl HIPLI
- fackemdpn. COpeBHOBATENBHAR DERTENBHOCTE

43

TEeAHMEL=LAK I IHECKAA HOAUCLIOBKA B OACKE 10L1€.




ﬂ Yy wrpa.

44 TPEHUPOBOUHEIE B MO GACKETONY

TexHHEA CYDEHUTBA HPH JACKETHN
COPCBH[’)B&T(‘H EHIA MEATSNBHIXTE.

.
Ln

T.B. ra YPCORAX DPHENAZHOT FTHMHACTHEH PazpurHe
THAQEBIX cnccoﬁnocwﬁ Vnp-na H3 K3HATe,
UEPIEK) A NHE.

£

b

KoMnacke ynpaAHCHII A3pOGHON THMHACTIRH 203
JAHATHI KOHINUHGHHOR TPEHIIPOBRUIA

CoBeplIEHCIBOBAHIIE 1K POBATHILCKHY 31IEMEHTUB.
Paayurpaniie axpoCaTiyeckoii koMGHHAWIN.
PasgtiTie rudkocTH.

E=
o

KOHTPOIE GCBOEHHA TEXHIMECKHY ANENEHTRR!
akpobatiueckoii kowGunaunn. Onopiudi npuiikor

N =N
2

Paieirmue CUaaabix cnicndHCTel. OnopRki

vl
o

NPLAKCOK,

HEEEEEEE

npﬂBH.ﬂa N TENEEHINCGD BLIOJUICINIA llOpM&TIIB&
kOMNISkea FTO ToaHNMaHNHE TYIOBIIE 113
NOOKSHHA NEXA HA COIHE, CTHOZHIE I PAsMIGaHNE
EYR D ynope neska 1 noay. prioak rupii{ KD} uaknon
BEPE. 113 NONOHESHHA CTOS HA CKaMEITke.

51

| 52 |I QOnopHeli nperacck AxpodaTiivuecras komGirHauna

PaagiiTne semocnieecti. Kpece oo L000M Cn' vrpw
no BHOUPY.

Passirmie sLnecnneoctH. Kpoce 0o 1 500m. Codfneput
no ebidopy.

5

E

Yupaxnenia wm Popmiposan i pasiibHoil
ccanki. Tect Kynepa (12 mudyTheii Ger). Hrpel no
BLI3OPY

PajenTie eptHOCANEOCTIL Ber a0 2000m Hrpw no
pLISOpY

PA1RnTIE CHOPMICTHRIX CAACOGHOCTER

Cupnriepernii Ger. Hnwnnin poisox

PazenTire SKOPOCTRO-CINQERIY CNOCOOHOCTERIA.
Npuiwok 6 eeicory  Hrpa “Jlanms”

“n
&0

4 h 4 W
-~ o h -

Mpasiina v TeKHBIa BLINGHINCHIHA UOPMATHEGL
roMnaerca | 10, ber va 20M) M (oeBywkir), 3000 w
{Y¥HMIU)




PasguTie KOAPIHHALUNCHARIX COCOIHOCTEN.
e inomnbiin G Dy Gon

Huaknfi ctapr MpLrekok B a0y ¢ pasbera
“Feraderta 4x 1 0On. Hrpel no seidopy

MNpaunnd ¥ rexnand BoICIHENHA HOPMA rHBa
roMnaekca L'1'0. ber 60u. VDN, backerdon.

PaLienf1 1 CROPUST HU=CHIUEBIY CHUCUDHOUIE T
METGAOM KPY FOBOH TPEHH MBKH

Ilpasn.na 1l TEXHHKA BBINOAHEHIA HOPMATIIEA
xomnaekca FTO Mpreorx B Annny ¢ paidera Mrpa

no ELIODPY.

Ber no nepeceriennoni mectocTin Meranne
MPAHUTH

t

Mpapini ¥ TEXHBKD BLINCHICIIHA WOPMATHGA
6o komnaerca |10, Meranue rpaHaTe) secom K r
{oepywen), 7 r (vonown). brpa *Jlanra"

Hpaeind ¢ TeXuika BLINCAHEHHA HOPMATHBA
roMniIekca [TO Yeanounei Ser 3510 M Urpw no
BEIGOPY

0 N

68 l PaisiTiie spmiecninooctil. Woeackan scradera. |

OLOICC KOJMYCCTBO 4ACOB IO MPOrPAMME
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NOYPOYHOE INNMTAHHPOBAHHE HA 2024-202% yu.ron
aaa 110 kaace, ymrens MATANXOBA T.B

Tema ypoxa

A2ANMTAUHA OPTAHIIMA 1 210POBLE HE€NDBEKA
Di3HUeCKAT KYNRTVA 1 NPROheCAIOHANLHAR
AEATEABHOCTE HENQESKRA P?leﬂ'llﬂ CK‘CPND'I bMiX
cnoeoQHQCTel

Kennyecrso
"ACOR

Jara

¥ IR HWA
Beero

il

MpodniakTika TPABMATHIME B GPCMA
CAMULTOATEIBHBIN SYHATHI OSQUPIBHTEABHLIT
fr3HgeckOll KvABTYpOli M enupTond, T B Ha ypokax
nerkol atneriike PaieHTHE KOOPAHHAUNGHH LY
cRocoOIIocTeN.

Cnpunrépcenin ©er Huakuin crapr. Pazentie
CKDPDETHD-CHAOCERIX CNoLoDHOCTeNn Dymdon.

Onpeagnexie IHAHEHOYANLHOIO Packoaa IHEPrHil.
Pazentae erHocIngoeT. MpoxoxaeHne moroce
NPCNATSTBHA

PasgiTHE CKOPOCTHOCHAORKN CcCoBHOCTE

MpoaonaiTe cSvUeHNe TEXHIIKN NPBIKKL B ATHHY ©
pasdel a

PRANYECKIA KVAETYPd H NPOIONAHTENBHOCTE

AH3HA Yenopeka Passitie GIsuuSCkIX KauecTes

METOAOM KPYIOBOH TPEHHPOERH. Urphl N0 BRIGOPY

CdMGC‘I’ORT{:anaSI NGArcTeoBR KA X EIOQNHEH]IHY
HOPMATHBHBM TpedosaHun komnaekrea [TO

Mpaenna 11 TEXHHEKD BLINONHEH1S HOPMATH B
koMnnexca I TO: Ger o0m, 1O0M.

I I I

._
=

Paspiitue snocansoeti. ber no nepesenenuoii
MECTHOUTN 20 15 MHH. YNIPAKHEHHR ANA pasBUTHA
rioKoOCTIN.

"}JallUIﬁ HTEXHITKL BBITHJINEH A HL’PM}II’II!-&
koMnnekca I TO: nppikor B AMIHY € patbera,
MPLEKON B AIHHY € MECTa

[

—

Dra3aHHe NepeOA NOMOWHK NPH BBIBIKAX 1
nepenoMax PazeHTIIE CROPOCTHOCHAOREY
cnacoiHacTell TIPOAONKHTE Oy UYeHe TeXHIKR

MCTa1118 FPAIIaTL. [’]EEa "qua"
PasrinTneg CROpOCTHRIN SNacodHOCTET ICTaderHRI
per (népeanya 2eradeTHRt nanoukn) Ietadera
4X10Cm. Hipa "by4a”
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DRaopoBHTENBHBIE MEPCNPHATIIR H NPOUEIYE B
peIMe yiconoroe aua 1 neacan Ilpaegnna n reximrka
BBINUAREHHA HUPMaTHBE Komnackey [ TO der
20D0M 1 J000M

Penakcauns B cHC I#MHOIT o aHIaLNH
VMEPONPHATHI 3A0PDBOMS 00PA3a #H3HH Pazeimhe
CKDPDCTHD-CIINOBLIX cnocotHocTen JlpoxoxaeHne
NQAGL Ll NPENATE TN

Hctopna pazgimia nrpel Sackerdon.llpaewa.
cvaeficten. T B wa vporax Gacrkerfona Pazewrne
CKOPOCTHBIN H CHAOBBM CNOCOTHOCTCH CPCacTBamIr
HIPEI BackeTioN

Pa3giTHe CKOPOLTHEIN ¢nocodHocTel. TexHueskan
NOArOTOEEA B DackeTOone Y4, nrpa
PasbiTHE KOOPANIALNONIIM CROCod KeTel

CpeOCTEAMII UIPH cackeTdon. CTEmC}qu.

CeBePWEHCTROBAHIIE TAXHITKII MEPEXBITA MANE, HI
MECIE 11 Pt EPSABIREnnn Yy 1ipa

CCBEPWERTTBOBAHIIE TEXHITKH NEpalady 1 Gpocka
A B0 BpemA BeacHiA CTpumion,

TeXHIIMO-TARTHYECKAN NOATDTORKA R GaCKkeTOONE

”!EOBH& J8J0HIN B :!mriuax

C{)BC‘DIIJCHCTBOBJI HHE TEXHHKH BEBINCAHSHNA

ur_rEatlguoro Gﬁm. Yy, 1irpa

PazenTrne BHHOCIHBOCTI CP&OCTBAMH 1ML
DAL KATHON

CorepluencTBOBaHIIE TEXHIUSCKON [ TAKT HUEC KOK
MNOATOTOBEN B fackeThIe B YCAORNSY YYeGHOM 11
HTPOBON ACATSALNGSTN

0l O O I

TpeHupGrAYHHE UrPH NG GACKeTOONY
HeTopHa pasBiTiia Hipsl Boaeiidon. Mpaelina,

23 I
cxgeﬁmm_Texunuecwan NOAFROTOEKA B BONElifOae

g Pa3B11THE CEOPOCTHBIN CNOCODHOCTETI CPeasTBAMH |

- HIPBI BOMRITGOD. VY. nrpa.

g Cneunanenas oOWePHIYeCKas NDATOTOBKA B |

- sonedtone.

2y TEXHIIYECKAA NOAMDTORKA B BONENGONe NpHEM, |

- nNepe1ada. NoJAYA B MAPAX, B TPOAKAX. Yy lirpa

- PajEHTHE CHAUBBIX LNOLODHUCTETT CPEOCTBAMII HIPEI |

- goneiibon. Yy.mpa

0 CobeplieHCIBoBaHIte IeSHIKI IIPHeMa MAYA b |

YCNOBHAX MOISNHPYEMbIX HMPOBLIY CHTYALHII
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Pa3giTHE KQOPAIHAUNQHHAX CIIOCOIHOCTEI
CPEnCTEAMII HrpH BonedDen YenHoyHwii der
"Enouka™ 92m, 9.3.6.3.0

CDBCDIJ.I&HCTBOB&HHC TCXHHEN ACOa4H MAYA B
YCAOBIIAX qu{*uon umowi‘l JEATECABHOCTH

PA3BNTHE BHHOCIHBOCTII CPEACTBAMH IIMPhI
Aoneiton MNpoaomknTh GOYHSHIE TEXHIIKH
HAMAAAKWETO VAAPA.

(—\OBGPIUGHCTBOBﬂ HNE TEXHITKH HANAJAKOWErO yaapa
B YCAQOGHAN MOLCMIPYCHMLIX NMPOBL CHTYIUlH

PasgiTUE CKOPOCTHO-CHNOREIX CRBCOBHOCTE
METOAOM KPY¥IOBCH TPeRHPOERN. YU Hrpa ¢
IAKIIIMECKNIM 3ALAHIIEM.

CoRepIEHCTROBIHIE TEXHHYECKOIT IL TAKTUYeCKO
NoaroToEKl B BONENSONe b YCNOBIAX YuedHoll 1

17 EODOI\i OEITENELHCCTI

TpenuporoyHHE HIPH NO BOJECONY

HrpoBaa 1€ATENVHOCTE ¢ TAKTHUECKIM 33 3HIISM B
HmE

TpeHupPGROHHEES UFPH NG ROETDDAY

| TpeHnporOYHME HIpH No soaefiGony.
| TeXHIIYECKaa NOAroTORKA B Hy1d0Ne

Paspurtue CROPOCTIILIX IL CUAVDLIX CROCOBIIOCTCI
CpencTEaMII NMPH ¢y Thon

Pa3einTué KQOPAIHIUNGHHBIY ¢NOLOGHOCTESN
CPeUC I samin P Hy 130

| Tpewuparowe wrpnceonerony [ 1 [ ]
I
EI:I

TekTiHIBCkaA NOARCTODKE b gyToone
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W
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CDBGPIIJQHCTBOB&HHG TEXHHKH Mepeladl MAYd B

TIEOUQCCQ I'IEE,!IBH)K&HHR c Ea’i HOH CKOEOCTbIO
COBC‘DIUCHCTBOB&HHC TeXHHKH OCTAQHOBKI MAYA

QQHHM 11 CALCODaMH

PasgnTHE BMHOCIHBOCTH CPEACTRAMII PRI iyTiaN

CoBEPIERCTROBIHNE TEXHINSCKOI If TAKTUYECKO
noaroToExn B yTODME B YCAOBIIKK VUeGHOR I
NTPOBOIT JESTEALHTCTN

49

Hcetopua pazentia avksoro cnopra. [paeina
NPOREAEHIIA COPERHORARNA NC ABEKHMM NOHKAM

T B. va ypore JbikHOl noaroroshl. Masenthe
KODPAHHAUHOHHBIX CNOCOTHOCTE Y NpakKeH s Ha
PABHOBEC!IR
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HMnTauua nonepeMer o JBYXWAKHOrO X014
Pa3cnTHS SHAQBLIN CTTOCONNOSTEIT MCTIIOM
KPY FOEOH TRECHIIPUBKH,

PasBliTHE CKOPOCTHOCHAORLN cnocabHocTeli Ynp-
HA Ha PaBHOBeCHA. C1afersl

"pOXO‘ét!l&HII& AHUCTAHLUHIT ROACPEMEHHO-
ABYXWAaAHbIM XenocM. Pasenthe CROPOCTHHX

cnocotHocTed. (npoderaHiie NOBTOPHEX OTPe3KaB).

PMBI‘ITIIC OBHRATENLHENX KAYSCTE, BEIHOCHIBACTH |
DMCTPATE B XOOBOE HA IBDKAX CO CPeaHEl

CKOEOC‘T b0,

O.D.HUB[KM%‘HH{) CGOHUMEGEHBIT $02 NO AHCTEHUHH
PaiBHTHE CROPOCTHO-CHAORETK CAOCATHUCTSH

anMCHCHHC JbIARHBIX XOUOE 11D JHSTAHUHI J KM, €

ngﬁmeunoﬁ CROPOCTEBEC.

Oy ueHHe TEXHIKH CNYChOB 1 MOAbeMOB. PaisHTUe
BBIHOCANBOCTI).

Pa3anTig CRQPACTHEIN £NACOTHOSTET HA QTPSIKaX
20 150K BeTpeynsie acTadeTe

Mpoxoxacuic ancranuim a0 3 kM 6¢3 yacra
BPEMEHH

TexHIA JbEkHBNK X000k, OCYUSHHE YepPenoBaHIK
WAFOB H A004 BO BpeMA NEPEnBl A€HHA NO
AHCTAHUNI HA NbIAAX

| Toproacnne 1 noeooT ynopou, TLArpH Ha TeiRaN

Doy verne NGEDPOTAM NIH NPOXOKTEHHN
ancTaHuml. Cnyek B OLHOBHDI CTOIKS ¢
TOPMOREHIIEM

PaenTae srnocaneocri NPUMEHCIEIC ALK
SUAUB T ANHCTAHWINI

ﬂpoxo:-uemm OHCTAHLHN 2KM HA BpeMA <
Pazue)IibHOI O clAPIA € HIPHMEHEHHEM JIIAHBIN X 0408
Mg ANCTaHLUIIH

PasklTHE CKOPOCTHBIY cnecobHocTeli. etadera,
nepenada HCTadeTh Ba DblKax.

o
A

HEEE

67

Pa3anTig CROPACTHR-CHAQGREIX CNDLOBHOCTEN H¢pea
acTaQersl H MYHIPhl HA Nkl KA

MpockThporainic ¢n3n'IccKon NOAroTORKA ¢
HAMPARBACHHLULTBH H BHMVAHCHHE HUPMLTHBHBIA
TPedaeaHHi koMnneksa [TO,

T b Ha yporax rumuacTnki. KoMiviere ynpaxiennii
HA MOBbIWEHHE MOIBIKHOSTI CYCTAEOR 1Y
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Npr<aTtensHaa ravHacTika 4 H
CrpensHiikesoii Pazeimiie citnesex cnocofHocTedd

METOA0M Nﬂ_ roBCHi TE&NHEBNH.

CHHXPOMHMHACTHEA <KAoy, PasenTiie
KOOPOIHAWIOHHEX CAOCOBHOCTEH. Akpodariiveckie
INEMEHTBI.

VNPASKHEHHA 1N8 CHIBKEHIIA MACCK! TenA
ARpoDATHYECKIIE 31EMEHTEI.

KoMnneke ynpaKHeHNl CHNOBOH FHHACTHK N
(weitmnmr

PasgiTWE CILIGBBIX CNOCOOHCCTE N NOCPEICTEOM
JAHATHA ¢HAOBO FHMHACTHKON

Pa3eHTHE FIGKOCTII MOCPEICTROM JAHATHIT NG
ngomaume -rCTgHIIHI‘»

TexHnra G€30NACHOCTH HA 3AHATHAN NPHKNAAHOI
FHMHACTHKI

TexHuxa CAaMOCTPANOBKI NPN 3aHATH MpHKTaA HOIT
FIMHBACTNKH

Pa3zsiTHe CHAQERIX CNOCCOHCSTE L METDAOM

Kp_','rosoﬁ TPEHHPOBKII.

PajeEHTHE CKOPOCTHO-CHAORE CAOCOGHUCTER

cpencTeami Nplikaaa HOIT FHMHACTHRKI

AyToredHas Tpennposka lyneua.. MeiweyHas

penakcauna ne [hrkexoteony

Kpowcorua noaroreera Hrpa "Pyysuiy may”

Pazentué smnocanedcri. HurépsancHeiii

oes Py 1don
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Kpoce 30 20 Mulyt. YU nrpa dackerdon.

Kpote 210 2% mitnyt Yy urpa roneiinon

K POCCOBAA NCOAroToERa.

| KpoccoRas NOArOTOEL
| Hurcpeanenriii fer. @y1o0on

Mparina recaikn dezonacaeT 8 FTO Tlepeas
MOQMELUD

Copyarepckni Cer. Huwni ctapt Craprogwi
pazroll, airiuwnien pricor Svrion

[ Kpooossamomoroma. [ 1 [ |
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Mpaenna 11 TEXHIIKL BLIDONHEH i HOPMATIIED
koMnnexea I TO: Ber Ha 60 M 1an 100D M
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| PaiEHTHE EHHOCIHEOCTH. CTpITIOA. | 1 |

Mpaeina 1§ TEXHIIKD BEINOJHEH A HOPMATIIED
koMnnexkca I TO: ber wa 200§ n wan 3000 M

PaieHTHE CHAORBIX CNOCONHOCTEN METOAOM
kpy raeoli TreripnBkil. [TpOXOAAEHIE NOAOCE

nEemcrnlm.

Mpaenna 11 TeXHHKS BbINONHEH 1A HOPMATHEA
womnnexca I TO: [loararieannie 3 siica Ha
BEICORCH népexmaiine Prsgx rapn 16 xa
Criganne 11 paaritanlie Ppvk B YNPe NeXa Ha noay

POJB}ITFIC CROPOLTHO- CNNOEHX GﬂOCOﬁHOC'I’CF’I’

Mpbl&KOBEIE YApakHEHHE [IPBEKOK B AMIHY ¢
pasiera

ﬂpa BIINA 11 TENHHEA BERINCNHEHIIA HOPMEITI»IB&

woMnnex<a I TO: nppiiok B ANAHY € pazbera, ¢
wetTA

PajeHTHe FIGKOCTI HIrpEI RO BEIGONY,

l'lpaumm H IeXHIIKL EBITHLJINEM A nq.'ma'rusa
koMnnekca ' TO: Hakngw Bnepen 12 MOAQKeHNA

CTOA Ha FHMHACTHYECHOM CKAMBE. C1_~Eu'rf>o.1.

PajeHTHE CKOPOCTHO-CHAORE CAOCOTHUCTER

MeTtaHne rpaHaThl .I/lma "Nanta"

Mpasina 11 TeXHHES BEINOAHEH 1A HOPMATHEX
woMnner<a I TO: Meétanne ma4a secom 500 ria),
TON i)

PasENTHE XOOPAIHIUNOHHMX CNOCOOHICTER (
YNPaABEHIIE HA KOOPOHHAUNOHHON
nectHnue) Yennounedi Her Crpurlion

2
3

12

H[_IG

Mpaeina 4 TEXHIIKD BEINOJHEH A HOPMATIIED
koMnnekca I'TO: Yennouneiii der 3410 m. ¥y nrpa
DACKETHO.

PaiEHTHE CKONOCTHO-CHAOBEN CABCOTHOCTEN

CEOD,CTB&MII CHOETHDI!LIX II:E.

PazrinTne cupornr ¢moconnocTeir Mpaciwnenne
nandee npenareTeail Hrps ne embopy

OBWUEE KOTHNECTBO YACOB IO MPOrPAMME




MHHHCTEPCTBO NPOCBELLEHUA POCCHIICKON ©EAEPALHHN

Munuctepereo 0dparosaHna Mpryreroii oGaacm
J'lemp‘tm-lcm OOPEGI KOAIMTOT 110 COtliumara il OIHTHKS B KVALTY S
AAMHDIUT LN T, “pK}"I’CKa

MBOY 1. Fpkyicka COLL Nel?

PACCMOTPEHD COTTACOBAHO =
Ha 3aCeNAaBHlH JaMECTHTEAR Zlupemp G O
MO MaTEMATHUKH LHPEK IUpy S \3 \
W '.'/’{c'rls : L.-Z-é --w ~/
Eywmewes ERB Hctgau CB . b Ba UB

Mpotoxon Ml or 28 08,2024 llpmun ‘mmvo,‘); 7908, ‘1)‘4.

PABOUYAA I[TIPOTPAMMA
OCHOBHOTO OBUWIETO OBPA3OBAHHA
yoedworo npeameta « XHNMHSA-
GA3OBBLIH ¥POBEILDL

ana odysarowmxca 10-11 knaccop

Hpryrer 2024



MNOACHUTENBHAS 3ANHCKA

[TporpaniMa NG XHMHH Ha VPOBHC CPCAHCTO OOWICTO  0OpPa3oBaHHi
paspadoTaHa Ha ocHope deagpankHora JakoHa or 2012 2(H2 Ne 273.403 «O%
LOPAOBaHHI B PocCnickol Pcacpaunny, TpeOOBAHHA K PR3YIBIHLAM UCBUCHHA
(peacpaneHoh o0pazoBaTSNIBHOR NPOrpaMmMel CpeaHers odwere 0Jpa3oBaHuA
(POII COD).  IOpencTaABICHHBIX B @eASpanbHOM  MOCYIAPCTESHHOM
o0pazoearentHoM cTavaapre COO, ¢ yyérom Kowueaudwn npenoaasanua
VYeOHONQ MPEAMETA «XHMIA» B QDPA3OBATCABHHIN OPFAHIBALHAX POCCIACKOM
deacpauin,  pCATH3YIOWIMN  OCHOBHEIC O0PA30BATCALHEIC  MPOrpaMMbl, H
OCHOBHBLIX MOAOHEHHH  «CTPATErHH DAZBHTHA  BOUNHTAHHA B  POCCHICKOIN
deaepaun Ha nepHoa no 20235 rona» (Pacnopaxeunue [Ipapurenncrea PO or
29052015 No 996 - p.)

OcHOBY NOAXOA0E K pazpaloTKES NPOTpaMMbl MO XHMHH, K OIpeOSneHHID
001Nl cTpaTerdd ODYYEeHHS, BOCNHTAHNA H PA3BHTHA OOYYAIOLHUXCA CPEOCTBAMH
YYCOHUIU Npeameri < XAMm: Wi 10-11 kiaecos Hd DA30BOM YPUBHE COCTABHIH
KOHIIENTYANKHEIE nomoaeHia OTOC COX) o BanMOOhYCIORIEHBOCTH IENeid,
COUSPAHAHHA, PEYNBIAIUB OOYYEHHN W IPROOBAHWA K YPOERHK 11011 DIVBKN
RBhl n},’CK HHKQP.

XHun MYEC KO OGP&'SUB&HH [ | IL)JI}WIHCM ]+ BNII}'CKHHK&MII
OSHROGPAINARATENLHON  OPraHM3AILHM, APNASTCA  HEOTHEMNEMON  YACTHID WX
OOPA3OBAHHOVTIH,  OHO  CODRKHT  SABCPLALOLLIM  3TANOM  PCIH3AUHE  HA
COOTRETCTRYHUTIEM EMY DAORNMM  YPORHE KMKYERKIX 1EHHOCTEH, NPHCYIMIX
USNOUTHOR  CHOTEME  XHMHYSCKOIY  ODPAZ0BAHHA. DTH  UEHHOUIH  Kacalolcd
NO3IHAHHSA 3AKOHOR TIPHPOIRL, HOPVHPORARHA MHPORDTIPEHHA H OOIIZH KYNLTYPH
YOIOBEKA, @ TAKKC IKWIOIHYCCK ODUCHOBEHHUIV  OTHOWCHHA K CBOCHY
310pOBEKY W NPHPNAHOHA  cpele.  PeanHivercA XHMHueckoe oOpazosaHie
OOV YAIOLIMXCA HA YPOBHE CPEAHSIO ODISO 03PA0BAHNA CPEACTBAMH YUsOHOro
ﬂpeJ'lMeTa “Xl‘lMHﬂ)’?, L‘O!‘lep’;h'al-lue H ITOCTPOQHHQ K(}T()p(\l'() l)l’lp&ﬂeﬂeHH R
IlWIp&MMC Hng¢ XHMHNH ¢ }'Mél(lM CIICLI.H(I}HI{H Ha}fl\'}'l AHNITH, €€ B3HAUCHMH B
NNIHAHHH NPHPOAL H B MATEPHANLHOA WCHIHH OOLWECTBA, a TAKKE € YULSTOM
OOIIHX wOcnci 11 DPUHUHNOB, XAPaKTCPH3YIOWINX COBPCMCHHOC COCTOAHHC
CHCTEMB CPEJHETD 00T OOPA3oBaHs B Poccniickoll deaepaluin,

XHMHA KaK NEMEHT CHCTEMBI ECTECTBEHHEIX Hayk Hrpaet ocoldyHr ponb B
COBPEMEHHOH IHEHNH3ALHH, B CO2TaHHH HOBOH 0askl MATEPHANLHAH KYIBTYPHI.
(OHa BHOUHT ¢BOI BXNAA B (POPMHPUBAHHS PALMOHANBHOIG HAVUHAM) MBILACHHS,
B COZNAHME USNOCTHOIY NPSACTARMCHHA 00 OKPYMAIIWEM MHDE KAK O ¢AHHCTBR
NPHPOAL) W HCIOBCKA, KOTOPOC GOPMHPYCTCA B NXHMUN HA OCHOBC NMOHUMAHWA
BSLUELTBEHHOTY COCTABA OKPIYDRAICILENY MUPA, OCO3HAHWA BIAUMOCBAZH MKV
CT]JOCHI'ICM BCLUCCTE, HX CBOﬁCTBa\IH H BOSMOAHBIM N OﬁﬂaCTﬂMH I'IPIIVICHCHI'Iﬂ.



TecHO P3aHMOACHCTRYA T APYTHMII CTECTBEHHBIMH HAYKAMH. XHMHA CTana
NTOTLCMIICHOH HaCTLIO MIPOBQI KYALTYPL, HSOONOIHMBIN YC/IOBHCH YCTCLWIOIe
TPYOA H KIM3HH KOKIONO YieHa ofwecTea, COBPEMEHHAA XiMHA KAk Havka
COBHAATCIBHAA, KAK HavKa BLICOKHX TOXHONOTHIi HAMPEBMCHA HA  PCLUCHHL
r100ankHEIX  MpoOIeM  VCTOHYHBOrC PasPHIMA 4YENOBRYSCTBA - ChIPBEBOIA,
f)IIC"pl'CTII*ICCKOii, HllluCB()ﬁ,'.)K{)Jl{)l'M*lCCKOﬁ 6C30ﬂaCIIOCTM Kl {)Kp.'lllbl i}JIOPOBLSI.

B COOTBETCTBAN C OOWMMH UENAMH W NPHHLHNAMH CPEOHEro oBLIero
o0pa3esaHna coacpaanie npeaveta « Xumuay { 10-11 wnaccbl, Hazoeniit ypOBCHL
H3YHECHHA} OPHEHTHPOBAHO NPEHMVILECTBEHHO HA O0WEKAABTYPHY ) NOIrOTUBKY
06} WIGWNXea, IiCOéXOJPIhI:IIO 21,1 anA Bbll‘lﬂﬁl\’TKH MPIpOB&T&}pCII‘ICCKHX
OPHEHTHPOB, VCHEIWHOMNO EKIOYEHHA B AH3Hb COUHYMA, NpPOJONeHHA
OOPAZORALINA B PASMIMIILIX 061aCTAN. 1€ CBAANIILX 1IENOCPEICTHEINIIC C XHMHSH,

COCTABMAMNUHMHA  DPEAMSTA  «XHMIHA»  ABAAKTCA ODa30BBIE KYPCH —
#Opranmieckan Xunisn H «O0Ias 11 HEOPrIEIHIECKad  XHNMIA», OCHOBIIBIM
KOMPOHEHTOM COACPAAHHA KOTOPbLIX ABARIOTCA OCHOBH DA30BLA HAVKH: CHLTEMA
JHANHTT N0 NEQPrANHYIECKOH XHMIH (¢ BRIIOUSNNHEM 31ANNH 13 001WEH XHMHI) 1
OPraHUYECKON SHMHH, DOPMHPORAHHE AGHHGA CUCTEMbBI 3HAHWA NPH KW2VUSHHN
apeaMera  o0eCNeNBasT BO3MONKIOCTL  PACCMOTPEIINA  BCErG  MUOroOdpasIAg
BRLUELTB HA OCHOBE ODLWHX NOHATHH, 3AKOHOB W TEOPHI NHMHH,

CTPYKTYpa comepiaHis KypeoB — «OpraHntieckan SHMIA: i «O6waa i
HSOPraHH4YeCKkan XHMHA» CPOPMHpOBAHA B MPOrpaMMe II0 XHMHH Ha OCHOBE
CHCTEMHOIO MOAXOAA K H3VHEHHK Y4YeOBOrC MATepHIA H  OOYCHORNEHA
HCTOPHYECKHT  OOUCHOBAHHBIM — PA3BHTHEM  JHAHHIE  HA  OMPeACNEHHBIX
TeOpeTH'IECKNIX  ypoBHAN. Tak, B KypCe OpPraHHMeckoii NHMHH - BELIRCTRA
PACCMATPHBAKTCA HA YPOBHE KMACCHULCKOH TEODHW CTPOCHHA OPFAHIMECKHN
coenuueuuﬁ, a4 TakKe HY }'p(}Blle (.“Tepe{).\(HMl{‘-leCKH.‘{ H '}JIéI(TpOHHbI.\'
NPEACTARNCHHH O CTPOSHHH BRWECTB. CBIOCHHA 00 H3YUAEMBIN B KYCS
BSLUECTBAX AAHITCA 6 PA2BHTHH — OT YRIEBOAOPOAOE A0 CIOKHEN OHONOMIMECK
AKTHBHBIN COSAHHEHHA B KYPCE OPraHHYCCKOH XHMHH NONYYAKT PA3BHTIHE
chopMIPORABHBIE HA YPOBHE OCHOBHOMND ODLIErD 0DPA3OBAHNS NEPBOHAYANLHEIE
NPeACTARAEHHA © XHNHYECKOH CBAZM, KITACCHPHKAUHOHHEIX NPH2HAKAX BelISCTB,
3AEMCHMOCTH CEOHCTE BELUECTE OT HX CTPOSHHA. 0 XHMHYECKOH PeaKLIMM.

[Toa HUBBIN YIJIOM SPCHUA B NPCUMETE € XHMIA» L3000 YPOBHA
PACCMATPHEACTSA H3VUSHHLIA HA VPOBHE OCHOBHOre od0wero o00pa3oeaHuai
TCOPCTHYCCKHH  WaTepHan B QAKTONOMMNECKHE  CEBRACHHA O  BEWECTBAX N
XHMHNE‘CKOﬁ peﬂlCIlHVI_ Till('. 2 ‘-I{ICTHOCTH, B I\'}'pce (4()6"[{[2 U HEOPF&HH‘IE‘CKaﬂ
XHM 1A 0{"}'48!0&"&103 IIpCJ.lUCI&BJIHCIUH BUBMOACHOC I (CU3HATE  FH3UCHMHC
NEPHOJTHYUECKOTD 3AKOHA ¢ ODIIETEOPETHUSCKHY H METOAONOMMYECKAX NOMIH,



r1yoxe IOHATH HCTOPHYECKOE M3MEHEHHe ¢VHKUWIE 3rore 3axkdoHa - 0T
O00DWIAIOIICH A0 ODTACHAICIUCH H TIPArHOIHPY IOLCH.

EHHaA CHCTEMA 3HAHHA O BAKHCHLIHX BEIUSCTBAX. HX COCTABS. CTPOSHHH.
CBOHCTBAN H MPHMCHCHHH, a TACKS O XIIMMMCCKHX PCaKUIAX, HX CYLIHOCTH N
3aKOHOMEPHOCTAX MPOTEKaHHA JononHaetea B kypeax 10 w Ll knaccos
AICMCHTAMITE C{).EI,CP’}K{INIISI., HUACIOWHMA h}"ﬂb‘l}'p{)ﬂ(ll‘"*ICCKMrl ] ﬂleUli,l'.lll‘.)ﬁ
XapaKTEP. 3TH  3HAHHA CNOCOOCTBYIOT MOHHMIHHK) B3AHMQCEATH XHMHW C
APATHMII HOYKaMKW, PACKpBLIBAIOT G2 pPonb B NOIHABATSALHOA H NPaKkTHYCCKOA
ASATENLHOCTH YENOBEKA, CNOCODCTBVIOT BOCMHTAHHIO YBUKSHHA K MPOULLCY
TBOP'»!CCTB& B Of.)JlaCTI'I TCOPHH H ﬂpﬂlﬂ'H‘ICCKHX anﬂO)K@']lHﬁ XHNMHH, IOMOr3I0T
BbINYCKHHKY OPHEHTHPOBATBCA B ODWECTBEHHO MW IHYHOCTHO 3HAYHMBIX
npodaesas, C¢eAFAMIMX ¢ XHMHEH, KPHTI'ECKH OCMLICAHBATL HIIPOPMAUKIO I
NPHMEHATE €€ WA MONOAHSHHA 3HAHMHIl, PEWICHHA HHTENNEKTYANbHLIX H
IKCALPHMENTANLIILIN 11ICCNEIOBITENLCKIX 2230'1. B uenoM coagpicuine yuedioro
npeaMeTa o XUMHA®  JAHHOTO  VPOBHS  HIVYEHHA  OPHEHTHPOBAHO  Ha
1110ledpl)BallHe Y (}6}"|a|Dumen MHpOBGI}Z}peII'IeCKOﬁ QUNOBLE oag OOIKAMaNLAa
PrIOCOPCKX HACH, TAKUA KaK: MATEPHANBHOE €IHHCTBO HLOPTAHMUCCKOND M
OPFatIM{ECKOr0 MHpa, OOYCIOBNRINOCTL CROMCTG BEWECTE WX COCTABOM N
CTPOCHHEM, NOZHABAEMOUTE NPHPOOHBIX  ABNEHUH NYTEM  IKCNEPHMEHTA N
PEIICHHA MPOTHBOP'INE  MeAdy HOBRIMD  dakTaMH M TEOPETH'ICCKHMII
NPEANOCHIKAME, OCOZHAHHE POIH XHMHH B PEILERHH 3KONOTHYECKHX npoben, 4
TAKKe NpotnieM COSpPerKERHA JHEPreTHYSCKHX PeCyPCOR, CHIPbA, CO21aHNA HOBBIX
TEXHWIOTHH H MATSPHANOB.

B nnase peweHna 3afam BOCNHTABIA, PASEHTHA W COLHANU3ALMN
OO MAOLWIKXCA PPUHATHIE NPOTPAMMONH DO XMMHW NGOXOOH K ONPEOeneH i
COAep‘J-.’aHHSI L] ﬂl)L‘TpOEHHﬂ ﬂpe,ﬂ,METa npeny'CManuaau:rr [t)OpMI!pOBaHIle
FYHUBSPCANbHBIX  YueOHbx  OCHCTBHH, HMEWHX  $a30B0S  3HAYCHHE 117
PasnH'IHLIX  BIHAOR JEATENLHOCTH. DPEWEHWA APODAEM. MOWCKA, aHannia n
OOpPADOTKH HEPOPMALIH, HEOOXOMIMEIX 18 NPHOSPETEHHA ONLITE TIPAKTHYECKOI
H HCCNEAORATEARCKOH ISATENBHOCTH, 2aHHMANIIEH BAKHOS MECTO E MO3HAHMI
XHMHA.

R npakTHke 0OpenonaBaHHA XHMHH Kak HA VPOBHE QOCHOBHOMO oburero
OOPAOBAHHA, TAK 1 HA YPOBHE CPEUHEIV 0OIWICL 0 OOPASUBAHHA, LIPH OLIPCACIIEHLH
COACPKATENEHON XAPAKTEPHCTHKH URNEH H3YUEHHN NPSOMSTa HANPABNEHHEM
NEPBOLTENEHHOUH 3HAYHMOCTH TPAOHLHOHHO NPDHIHAETCR (JOPMHPUBIHHE (OCHOB
XHMHHE‘CKOﬁ Ha}'KH KAaK Oﬁ]‘dC‘TH C‘;OB])EM&HHOFO £CTECTROIHAHMA l'lpal{THlIQCKOﬁ
ACHIJIBHDC M Y€, I0BCKE H KK OJHUMIU HE KOMI{HCHTOEB M llpL’}BOi-i K}JIb‘I}")bl. c
METONHYECROA TOUKH SPEHHR TAKOM NOAXOA k ONPEASHeHHH HEASH N3VUcHUS
HPCLMELA HBUHCTCH BIGIHC HILPABUGHHBIM,



Cor1acHO JAHHOH TOYKe 3PEHHA NNABHBIMH UENAMH HIYYCHHA IIpPEaMETAa
«Xumuan Ha Bazoeom ypoesg (10 -11 kn.} asnarorea:

o POPMUPORAHHE  CHCTEMEI  XHMHHECKHX  3HAHMI  KAK  BawHElned
COCTARNAKIIZH eCTECTBEHHO-HAYYHOH KAPTHHB MHPA, B OCHOBE KOTOpOIi
JeKaT KTHHCEBRIC [TIOHATHA, @)'HJEIMCHT&HI:HHQ 3aKOHB II TCOPHII XHMIIH,
OCBOCHHC A3bBIkA HAYKI, YCBOCHUC I MNOHHMAAHC CYLIHOCTH JOCTYMHBIA
O0OGILCHHA MHPOROZIPEHYECKOTD XapakTepa. O3HAKOMIICHHS ¢ NCTOPHEH
IIX PAZBHTHA H CTAHOBRNEHHA,

o POPMHPOBAHHE B PAZBHTHE NPEACTABIEHHH O HAYYHBIX METO0AX NOIHAHWA
BCWCCTE ¥ XHMHUCCKHX  PLANUMF, HOOOXOOHNBIX ANA  NpPHOOPSTCHHA
YMEHNIT OPUSHTHPORATECA B MH[X BELICCTE H XHMHYECKHA ABRNCHWH,
NMCKOLWHMY MCCTO 8 APKWPONL, B npanmmccnoﬁ H NOBCCOHCEH O AHIHIL

s PAIBHTHE YMCHHI H CITOCOTOR ACATENBHOCTII. CRA3AHHBIX ¢ HADMIOACHHEM H
OOBACHCHHCM  XHMHYCCKOTO SKCIICPHMCHTA COONWACHHCM OpaBHII
0€20NacHOro oépameu 1 € BEIUECTEAMH.

Hapaoy ¢ 7THM. COACPANTCALRAA XAPAKTCPICTHRA UCACT H 32424 HIVICIHA
npeaMeTa g NporpaMMe 10 XHMHH $TOYHCHA H CKOPPCKTHPOBAHA B COOTBETCTBHH
C HOBBIMH MPHOPHTCTAMH B CHCTCMC CPCAHLTD oDWCro OﬁpﬁﬁOBﬂHHﬂ. Coroaua B
NPENOJABAHHH  XUMHM B OONbWEH  CTENEHH  OTAAETCA  NpLanOuTEHHE
NPAKTHUCCKON  KONMNONCHTS  COACEAIHA  DOYUCIIHA,  OPHCHTHPIBANHOK  HA
NOANOTORKY BbINVCKHHEA QOWENOPA3OBATENbHOA OPraHH3aLHK, BRAICKILWErD HE
walopoM 3iauif, a4 QYeKUNoNaANLUoii FPEMOTHOCTLIO, TO €CTL cnocodamMil n
YMEHHAMH AKTHBHOIO MOAYYEHHA 3HAHHA H NPHMEHSHHA HX B PEUTHHON JKH3HH
ANA peliciHA NPAKTITICCKEN 22334,

B ceazn ¢ 3TUM (IPH H3VMCHHH IIpEOMETA #2X HMHAN OOMHHHPVHIICE
JHAICIINHE npnoéperalor TAKHE U2JIH H 3ala'iil, Kak,

AqaNTalUHA 06}“18'0[!1")(09 K YCIO0EWAM OHHAMHYUHG PAIBHEBIRIWETOCA AHPA,
GopMIIpOBAE  HUTSNNCKTYANLIIO  PAZBHTOR  JWUIOCTH,  roTOBOH K
CAMOODPAZOBAHHKY, COTPVAHHYECTBY, CAMOCTOATEILHUMY MPHHATHK) PAMOTHbIN
PEWENHA B KOUKPETHLIX SITE3ILIILIX CHTYAUHAX, {RA3AINLIN ¢ DEWECTRAMH 11 WX
NPHMEHCHHEM,

¢opMupopaEHe ¥ OOYHAKIIANCA  KIIOYEBBIN  HABBHIKOB  (KIIOHEBBIX
KOMMETCHUHA), NMSIOWHX YHHBCPCWIBHOC 3HAYCHHE M8 PAVIHYHBIN BHOOB
ASATSNLHOCTH! peIUeHHA NpodieM, NOHCKA, aHATH3a H oGpaboTkH HHGpOPMALWH,
HEOOXOOHMBIX 1A npuoﬁperer-ma OnbIiTa JACATCNLHOCTH, KOTCpad 3aHHMAECT
BAXKHOE MECTC B MOZHAHHN XHMHH. A TAalwKe And OLEHKH ¢  MO3HLNI
JKGAOTHUSCKOH  OCI0NACHOCTH  XAPAKTENA BAHAHNHA ECIIECTB Il XHMHYECKHX
NPOLECCOB HA OPFaHHIM URNOBEKA H NPHPOIHY KO Cpeny ,



PASBUTHE MOZHABATENBHHX HHTEPECOE, HHTEUIEKTYANBHBIX H TBOPYECKHX
COCODIIOCTCH 00X YMOLUHXCA: CNOCOMMICSTH CaMOCTOATCALIIY NPHOOPCTATL 1IOBIAC
S3HAHHA 1O XHMHH B COOTBETCTBIIN € AJIZHCHHRMMH llOT])CﬁHOCTHMIl. HCIIONB3OBATE
COBPCMCHHEIC HHPOPMAUHOHHBIC TCXHOMOIHH ANA NOHCKA M aHanu3a yycORoH n
Hay YHO-NONY.IAPHOH HHPOPMAUHK XHMHYECKOI0 COIE PHKAHHA;

(I)OPMIIPOB&IJIIC ] ] "!KBBHTMC Y 06)'I{]l0ull'|x¢ﬂ ACLOUNATHENIVTO H AGriICeivord
MEILLIEHH R, HAONKXOATE IbHOCTH, CODPAHHOCTH, AKKYPATHOCTH, KOTOPbIS 0COOSHHO
HCOONOOHMbY, B YOCTHOCTH, NPH NAQHHPOBAHHH € NPOBCOCHHH  XHMHYULCKOND
IKCNEPHMEHTA,

BUCNHTRING }" 06}"‘I3IOI.U,PIXCSI yﬁi,”ﬂ{ﬂél MILTH B l'yMﬂHHCTH llCCK{)ﬁ
HaMpaEIEHHOCTH XHMHH, €€ BAKHOH PONH B PLIICHHH r100anbHBIX NPOONEN
PALHONANLIOTO DPNPIOACNONLICRAIINA. TONMAISIINA HIEPIETH'IECKHX PECYPCOB i
COANPAHCHHA NPHPOIHOM PABHOBRSCIIA, QCO3HAHHA HEQDXONHMOCTH OCPERHOMNO
OTHOWEIIHA K MNPHPOAE 11 CEOSMY 3I0POLLI0, 3 TAKOKE NPHODRETEUNA ONHITA
HCNONBL3OBAHNA NOAYUCHHLIX 3HAHHA ANA NPHHATHA FPAMOTHWIX PEWeHHIT B
CI‘IT}'auHﬂN, CBASAINILIX & XHMINIECKHMIA ARSI THARN.

B yughHOM nnaHe CpeaHera otwero o0pasOBaHHA NPEOMET <« XHMHAR
§a20e0ro ypoBHA BXOANT B cocTae npeamMeTiioi obnacTi ¢«EcTecTeenuo-Hay e
NPEAMETHIY.

OS1Iee MHCNO 'TaCOB. OTBSAEHHEBIX A5 H3YUSHIA KIIMIIL, HA Da30BOM YpPOBHE
CpeaHero adwero oopasoeannd. coctaBnaeT 68 yacos: B 10 Knacce - 34 vaca { |
yac B Heoemo). B | 1 knacce - 34 yaca (| 4ac B HEAS MO,



CONEPKAHHE OBYHYEHHA
10 KJACC
OPTAIIHUECKAST XHMHA

TeopeTHuerkne OCHOB L] OPrAHNYECKOH XHMHH

[Tpeamer opraHHYeCKOA XHMUAN: €€ BOSHUKHOBEHHE, Pd3BHTUE | SHAYCHHE B
NOAYYSHUH HOBBIX PELIECTE H MATEPHAIOB. T€OPHA CTPOSHHA OPraBHYECKHX
CocAHHEHHE A, M. By icpusd, ©€ OCHOBHHE HOILOKEHIA CLPYRTY PHHE JLUPNYIN
OPraHHYeckHx  BellieeT™®  ToMonorHs,  usoMepia.  XHMHUYECKAd CRI3L B
OPIAHHYECKHX COEUANHERHAN — OUHHAPHEIC H KPAIHbIE CBHY3H .

TIPEACTARNCHHE O KAACCH(PMKAIMH OPraHHueCKHX ReNECTR. HOMenknaTypa
Uplﬂﬂh'it':CKHX COEL UM HEHWA (\CMCI‘&M&'IH'-I@CH&H) H Il}l»IBMaJIbeIC Hd3HAHHA
AAKHEHIINX NPEACTARHTENER KNACCHR OPraH HYECKUX REINECTR.

DRCICPHMEHTANBHBIE MEIOLABI HIYYEHHH BELWIECIB @ WX |IpEBpaweHHil;
OIHAKOMNEHHE ¢ ODPARIANH  OPTAHTYSCKHY  RETIECTR H MATEPHAIAME HA WX
OCHOBE. MOAENHPOBAHHE MONEKYN OPraHHYeCKHX BEWECTB, HAOMMOIEHHE H
OTIHCAHHE MEMOHCTAIMOHHAIX ONEITOR N0 NPEBRPANTEHHKY OPTAHHYSCKAX BEINECTR
HPH HALPEBAHII (LNABISHIEC. OOVIIHBAHHE 11 FOPCHLC),

¥Yrneronaponns

ANKAHBE). COCTaB W CTPOBHHME, FOMOMNOTHMECKHA pas. MetaH o sraw —
NPOCTEHIWHE NPEOCTABHTENH ANKAHOB. (DH3WYECKHE H XHMHYECKME CBOACTBA
(l)C'dl(l.lHH 3AMCLUCHHA H I'OPCHH}‘I}, HAXQAUTHHE B ||pmp(mc, HOAYUCHNE 1
NPHMEHEHHE.

AJIKCHBI' COCTAR H CTPOCHIIC. FOMONIOTHYCCKHE Pal. DTHACH H MPONHACH —
NPOCTENIUNE TIPSACTABHTEMN ANKSHOB, DH3IYSCKHE H XHMHYCCKHE CBOHCTRA
(PCakuHH  FUOPHPOBRAHHA, TANOTCHHPOBAHHA. THAPATAUMM, OKHLICHHA H
NONHMEPH3AUHI), NONYYEHHE H IPHMEHEHHE.

AsnkaancHs OyTamgncH-1.5 W MCTHAOYTAOHCH- |, CTPOCHHS, BAUKHCHLIIC
XHMHYECKHE CROACTBA (PEaKuLHA NOAHNMEPH3AUNH). TTONVUEHHE CHHTETHUSCKOMQ
KAYUVKA N PC3HMLIL

ANKHABY COCTAR W OCOVEHHOCTH CTPOEHHA, TOMOIONHYECKHI Paa. AULTHAEH
= np()c'rcﬁmnﬁ ﬂpC,lCI‘aBHTL‘Jlb ATRHHOB® (OLTEB, CTp(h':HHC. [t)l»ll}ll'-lCCKIIC n
XHMHYECKHE CRONCTBA (peakuHd THAPHPOBAHMA, TATOreHHPOBAHHA, M IPATALMH,
rOPCIHA), NOAYYSIINC 11 NPHMEIICHIHC

ApeHbl bEH3MIT COCTAB, CTPOCHHE, PH3HYECKHE H XHMHYECKHE CBONCTRA
(PeaKUWItH rANOTSHHPORAIIES H IHTPOBANKI), NOIV'ICIHE H NpHMEHRINe. Torvar
COCHIIE,  CRIPOCHNG,  (PUIWMCURHC % XRMENSCKUC  CBONCHISH  {Pedarulii
."(ITU:’(."HHPU(‘(H!H:’! i uumprmmm;r), m;.zchfmc i N’plﬂk’”c‘)!&'c‘. TOKCHUROLTL



apcHOB. [eHeTHuECKAas CBAZb MEXOY YIISBOAOPOOAMH, [PHHALICKAUNMH K
PARNHYIILIBL KTACCAN,

I'Ipupo.mue HCTOYHHKH YIMCBOAONCQIOE HDIIQOHHblﬁ A3 H MNOIY¥THLIC
HehTAHbIe raskl Ileprr W ed nponcxoxkacHic. Cnocodel nepepaloTkn HedTw.
NSPEroHKA, KPSKHHI (TEPMHMYECKHH, KaTandTHuYeckHii), nHponu3. TlpoaykTw
ﬂ{.‘WpﬂﬁOTKll Iicq'ITll, HX ﬂp}iMCHCIIlIC B ﬂp{)Mblu.l.llClill'l)CTll H D 6bIT}'. KIIMCIIHLIﬁ
YrOAb H NPOAYKTEI 810 NEPEPadoTKH.

DLCNCPIMCHTANBHLES MCTOABI H2YYCHHA BCILUCCTE H X APCBPALICHHA
O3HAKOMNEHHE ¢ ODpPasuamn naacTmMace, KAYYYROB H  PE3HHbLL.  KOAACKUHN
«chln.» o «Yronws,  MOACAHPOBUING  MONCKYA  YRACBOAUPOADE 1l
ranoreHonpoH3eoaHbIX, NPOBEACHHE NPAKTHYECKOH PadoThl: MOJYYEHHS ITHNEHA
H H3V'IEIIHE €70 CBOTICTB.

PactueTHBIE Janaun.

Bunnengima no  ypaenennio  NHMHMSCKOH peakuMa  (Macenl, o014Ma,
KONHUECTBA WCXOAHOMO BRLLECTBA HOH NPOAYKTA PLARUHH NO HIBECTHHIM MACCe,
06LéM_\-‘, NOJI‘I‘I@CTB"V OA3rY HY HCXO0ANILIX BEWESTE HH HPO,I}'KTOB p&alil.ll"ll‘l_].

Kucaopoaconepraline OpraHHueckHe COeTHHeHIIA

Mpeaeavnwe oancaroMiitie canptul.  Meranon n Jranon.  Crpoetne,
QPU3HUELKHE H XHUMHYECKWE CBOHCTBA (PEaKUMH ¢ AKTHEBHLIMH METANNAMM,
ranoreHoBOOOPOIAMH, FOpeHHe), NpHMeHeHHe. BoaopoaHble CBAIH  MeXOY
MONEKYNAMH cnipToB. JeiCTBHE METaHO0Ia H 3TAHONA HA OPTAHH3M YEN0BEKA.

MHOroaTOMHBEIE  CNHPTBI  JTHASHIAKKOAR W [MIHUEPHH: CIPOSHHE,
PH3HYECKHE 1 XHMHYECKHE CROACTBRE (B3aHMOICACIBHE CO  WIENOYHBIMH
METANNAMI, KASCTBEHHAA Peakulis HA MHOrOaTOMHEBIE CITMpTHI). JeficTBHE Ha
opraviss Yenoseka. MPHMEHEHNE FAHUEPNHA H ITHNEHI AWK,

(DeHOJ]i ("IT)OQHHE MOJ'I@K}'JIH. lI)HIIMHBCKHe H XHMHUYECKHE CBOlhiL“TBa.
TOKCHUHOCTL penona. MprHMeHeHIE PeHona,

Aneaernapl W wcmoss  Oopuvaneiern),  AUETANBIECHA.  CTPOEHIIE,
l]]ll:ill‘lCleHC H XHMHYSCKHE CBUOHCTRA (PCAKLHI OKHCASHHA H BOCCTAHOB/ICHEHA,
KAUECTBEHHBIE PEAKIHH ), NONYUYESHHE H NPIMEHEHTIE.

OaHOOCHOBHBIE [peACNbHBIE KapdoHOBble KHCNOTH. MypaBeMHaz n
YKCYCHAA KHCIIOTEL CTPOSHHE, DH2HYECKHE H XHMHY2CKHE CBOHCTEA (CROACTRA,
ODLLHE WA KIAUCA KHOIUT. PCARLHS FICPHUYMIKAUHH). LLIOJUYYCHLUE H LIPHMCHCHHE
CreapyHOBA® M ONEHHOBAA KACNOTLI KAK NPeACTARMTENN BUCWHY KAPOOHOBLIX
KHCAOT. MbInd KaK COOH PLICLIMN KAPOOHOBEIX KACNOT, HX MOKIWEE OeHCTBHE.

Cnoncnie dpHphl K3K  NPOWIAROANHKE  KAPOOHORKX  KUCNOT.  Tuaponms:
1oAY Hpupos Kuper Tuuponis npos. FPHMSHEHNE AUPLB, BHOJIVIHUCCKER
POk KAPOR.



Yraepoael:  COCTaB,  KnacCHPHKAUMA  YrNEeBOIOB  {MOHO-, IH- N
noaucaxapnan) I'moke3a  npocTeiWNi MONOCaxapHa: OSOOSINOCTI CTPOCHI
MONCKYNE. (H3HYECKHE H  NHMHUYECKHS CROICTRA  (B3AHMOICIICTBHE ¢
rHAPOKCHAOM MCAH{Il), OKHCACHIIC aMMHAYHBIM pacTROPOM OKCHOA cepedpall),
BOCCTABOBNCHHE, OPOKSHHE [NHOKO3E1). HAXOXACHHE E NPHPOJS, [PHMEHSHHE,
6“0}!0!'““00!(33 pO.ﬂL. G)OT{)CHIIT¢3. ﬂ)p}'mm;sa RAK H3OMCP CAIOKRY LA,

KpaxMan a UeNni03a Kak NPHPOOHLIE NOAHMEPL. UTPOSHHE Kpaxmand i
USHMIONO3LL.  PH3HYCCKHE H  NHMHMCCKHS  CBOAICTBA  Kpaxmala (raaponi?,
KAUECTESHHAR PEAKLHA ¢ MOAOM ).

t}h’CﬂCpllMCllTﬂﬂbllut‘ MUTOALA HZ}}"ICIIHH ECIUCCTE H HX HWBI'I'QUI,CHH;‘I.'
NPOBEACHHE, HAONIDAEHHE M ONHUCAHHE ASMOHCTPAUHOHHEIX ONBITOB. FOPEHHE
CNHPTOB, Ka'leCTOEINILIS PeaRUIl QANOATOMIINX CNHPTOR {OKNCIASUNIE ITAMNA
OKCHAOM MEIH(1l}), MHOIOATOMHBIX CNHPTOR (BIAHMOJICACTBHE MHUEPHHA ¢
rinapokcuaoM Meami [l)), anegernaos (OKHCNSIHE AMMHA'IILIM PACTROPOM OKCHOA
cepelpall) v ropOKCHAOM MEU(I]), B3AMMOAEHCTBHE KpaxMand ¢ HOA0M),
NPOBEASIHG NPAKTHISCKNH PAdOTLL CBOHCTBA PACTBOPA YKLYCHIOH KHCOTLI.

PACUETHLIE 33034H,

Bumensnng no  vPaBlenHIo  XIIMHIECKOH PaKLUK  (Maccw, 00beémMa,
KONHYECTBA HCXOAHOMO BRWeCTBA HNH NPOAVKTA PpeakUurH NO HIBSCTHWIM MACCe,
OOEEMY, KOTH'IECTBY 0AHOTY H3 HCXOAHKIY BELISCTE IUTH NPOAYKTOB peakUlH ).

AZOTCOAEPKANIHE OPraHHYECKHE COCTHHEHHS.

AMHHOKHCIOTEL KAK AMPOTEPHLIE OPraHH4ecKie COLIHHEHHA, (DHIHYECKHe
H XHMHYECKHS CBOHCTBA AMHHOKHCIOT (HA MPNMEPS FHUHHA) BHONOMMYECKOS
3HANIEHIIE aMHHOKHCIOT. [TenTinag.

Benku KAK npUpPLAHBIE BEICOKOMONEKYAAPHLIE COLAHHEHHA. [lepBHUHAA,
BTOquHaﬂ 11 TpeTlquaﬂ CTp}'hﬂ'}“pﬁ G&HKOB. XHMH‘I@CK’HE CBOﬁCTBa C\eﬂKOB:
FHAROIIHE, ACHATYPAUHA, KAUECTECHHBIE PEAKLIHH HA ORNKH.

SHCNEPUMEHTANLHLIE METOAtd WIYHEHHA BEIUSCTE N HMX  APEBpawleH Hil:
HaGIIOACHHE H ONHCAHHE OSMOBCTPALIHOHHEIX ONBITOB. ICHATYPAUHA OC/IKOB Mpil
HAMPERAHHI, LBETHEIC PEAKUITH GENKOB.

BLICORAMONEKYNAPHBIE COCANHEHHA

(OCHOEHEIE NOHATHA XHMHH BHCOKOMOMEKYNIPHBIN COCTHHEHHH: MOHOMSEP,
HOJUMEP. CIPYETYPHOT SBCHO. CICHEHD HOJIHMCPH SAUHH, CPCAHAA MOJCKY. 15 PHAS
Macca. OCHOBHHE METOAEI CHHTEZA BLICOKOMONCKYJAPHbIX  COCAHHEHUH —
NOIUMEPH3AUHA H NOJHKOHICHCALMA.

’BNCﬂepHMEHTaﬂhHhIe METOAK H’J}’quHﬂ RENIECTA H  WUX npenpamemiﬁ'
O3HAKOMJICHNME L 06')&3“3!5"1 II|)H|}(Ulel}. H HCI\'} CUTBCHHBIX B(IJIOKOH, A Imagc,
KAYUVKOR.

MEKUpCUME IHBIE CBY 31



Peannzauna Me>ENpeaMeTHBIX CBA3eH NIPH H3VYEHHH OPraHNyYecKkoif XHMHH B
[0 KIACCC OCYLICCTRAACTCA “CPCI HCIOALIOBAINIC KAk OOWHN CCICCTBCINIg-
HAYYHBIX NMOBATHA. TAK H NOHATHH. ABMAKOUIHXCA CHCTEMHBIMH ANd OTIAENBHBIX
NPCAMCTOB CCTCCTBCHHO-HAVYHOTO LHKA.

OOIIHE eCTECTBEHHO-HAYYHBIE NOHATHA: ABNCHHE, HAYYHBIH (axT, riunoresa,
JAKON, TCOPHA, DUANNS, CHITCS, KJ\OCCPI(’I)MK;III.HR, NEPHGAH MIKTL, HAGNIQALCHIAL,
HIMEPEHHE, FIKCIIEPHMEHT, MOAETHPOBIAHHE.

Pr2uka;  MATCPHA, SHCPrHA, Macca, AaToM, 3ACKTPOH,  MOACKYNA,
IHEPreéTHUECKHI?  YPCBEHb, BELWELTBY, TEAG, O0BEM, ArperatHoe COCTOAHHE
BrLUCLTRA, fl)ll:}l»l‘l\.‘lllﬂic BUAHMHIIL H CAHITNLULL HX H3MCP'L‘I'IH$I.

bHodornA: KNETKa, OpraHH3M, OHOcdiepa, OOMEH BEWECTB B OPraHH3Me,
¢otocHNTe:, OHOAONINECKH AKTHBIGIE DPEIUECTRA (DeVIKH. VINeBOALl. JKHPD,
hepMEHTHI)

[ecorpadma: MUIepaIL, FOPILEE NOPOALL, MONE3IEE HEKOMAEMBIE, TONMHDBO,
PRCYPCHI.

T!EKIIOIIOI’HSII NMHWEBLIY ﬂpo,.’l}flﬂ'u. QCHgsLY pauuouanu I0rY  TIHTAINA,
MOIQLLME CPEACTEA. NSKANCTBEHHKHE H KOCMETHUCSCKIE NPENAPATLI, MATEPHANL H3
HCKYCCTE2IMILYS 11 SHHTETHMECKNN BOAOKOIL.

1 KNACC
OblAHA H HEOPVAHHYECKAS XHMHA

TevperH4ecKue CCHUBbI XHMHH

XHMHYECKHA WMIRMEHT. ATOoM. apo atomMa, HIOTONM.  INEKTPHHAA
000MI04KA DHCPreTHYCCKHC YPOBHI, NOAVPOBHE ATOMHBIC OPOHTANH, S-. p-, -
ATeMEHTB. OCOOCHHOCTH PACpeIeicHHA IMCKTPOHOE NG OPOHTALIM B aTOMAX
FICMCHTOE NCPRBBIX YCTHPEN NCPHOOOE. DNCKTPOHHAA KOHPHIYPALIHA ATOMOE.

[Tepnoanuecknil 2akon u [epHoanyeckas CHCTEMA XHMHYECKHX 3NEMEHTOB
J. H McHacnccpa, CBA3b OCPHOINYCCKOIT 3aK0HA H [ICPHOIHUYCCKOH CHCTCMH
XHMIYRCKRHY WeMeHTos 1. K. MeHaeneesa ¢ COBPEMEHHON TEODHEH CTPOCHHA
ATOMOB. 3AKOHOWCPHOCTH H3MCHCHHA CBOACTE XHMUYCCKHX  3MICMEHTOB ()
OOPA3YEMEIX HMH PPOCTbIX W CHOKHBIX BEWECTE DO FPYANAM i NEPUOIan.
3H8MCHHC HCPHOLII»I‘JOCK{)I‘() 3dR0H3 B pﬂ.’SBMTIIH Ha}'h'll.

CipoeHHe BewecTEa. XHMHYMECKAA <CBA3b. BHIB XMMHYECKOH CBf3H
(KOBQACIITIAA NICNOAAPHAT H IIONAPIIAA, HOINAA. MCTATIHYCCKAA) McxanusMu
oGpaaoBamm KOBATCHTHOR  MNHMHYSCKON  CBA3H  {QOMEGHHRIH W ACHOPHO-
akuenTopluii). Bogopoonas ceass. BamenTinocru. SneKTpooOTpHUATSILHOCTD.
CreneHb okucneHAS. HOHBI: KATHOHEI H AHHOHBIL.



BellectBa MONEKYNAPHOIO U HEMONEKYNIAPHOTO  CTPOEHUS.  3akoH
MOCTOSIHCTBA COCTaBa BeLLecTBa. TUMbl KPUCTAIUYECKUX PELUETOK. 3aBUCUMOCTb
CBOWCTBA BELLECTB OT TUMNA KPUCTIMYECKON PELLETKM.

[MoHATME 0 AMCNEPCHbIX cucTeMax. VICTUHHbLIE UM KONMoMAHbIE PacTBOPbI.
MaccoBas 01 BeLLecTBa B PacTBOpeE.

Knaccugpmkaums HeopraHM4eckmx COeJUHEHNIA. HomeHKnatypa
HeopraHMYyeckmx BellecTB. [eHeTuyeckasd CBfA3b HeopraHM4yeckux BeELLECTB,
npuHagnexxawmx K pasinyHbiM Knaccam.

Xumnueckass  peakums.  Knaccuuvkaumss  XMMUYECKMX — peakumMi B
HeopraHM4ecKom M OpPraHNYeckon XMMUM. 3aKOH COXPaHeHMs MacChbl BELLECTB,
3aKOH COXPaHeHMs 1 NpeBpaLLeHns IHEPrnn NP XMMNYECKUX peakLusX.

CKOpOCTb peakumu, eé 3aBUCUMOCTb OT pas/iMyHbIX (hakTopoB. ObpaTtumble
peakunn. XuMMUYecKoe paBHOBecMe. PakTopbl, BAMAKOLWINE Ha COCTOAHUE
XUMUYECKOro pasHosecus. MNpuHumn fle LaTtensbe.

AnekTponmTMyeckas auccoumauns. CusbHble 1 cnabble anekTponntel. Cpefa
BOAHbLIX PaCTBOPOB BELLECTB: KuCNas, HeMTpasibHas, LenoyHas.

OKMCNNTENbHO-BOCCTAHOBUTE/IbHbIE PeakLnn.

JKCnepMMeHTa/IbHble MeTOAbl M3Y4YeHUs BELLEeCTB U WX MpeBpaLLleHnit:
AEeMOHCTpaumsa Tabnuy «lMepnogmyeckas cuctema XMMUYECKUX anemeHToB . U.
MeHzeneeBa», U3yyeHne MOLeNen KPUCTa//IMYECKUX PELLETOK,



Meranael. [To1okenue merannop B IlepHOOHYECKDH CHCTEME XHMHUYECKHN
a1esermas . M Mcacacesa, Ocodennoctn CTpOSG NICKTRONIWY 0ONTOUCK
ATOMOB MeTanIoB. O0WHS d’)HSIl‘ICCKHC CROMCTBA METATNOB, CIJIABE META/LIOB,
DONCKTPONHMHYCCKHHA pAA HATIPAXKCHHET MCTaNNos.

XHMHYECKHE CBONCTBA PAKHEHWHX METANNOB (HATPNH, KaIHI, KaeLHI,
MArIHA, GIEOMHITNA, LHHK, XPOM, IKCAC30, MCAL) H HX COCAHICIHA.

OBWHE CROCOOE! NONYUEHHA METANI0B. | IPUMEHSHHE METANAOR B OLITy W
TeXHINKES.

IECNEPHMEHTANBHBIE METOAR HIYYEHHA BCIIECTE H HX NPEBPALICH HH:
M'})"iCIIHC KO ICKUHH (('&‘1CT&J1J1U H CNAABYN, 06"'«']3[!.03 HEMCTanNNNG, pCllllV"HlIC
IKCNEPHMEHTANLELIX 33034, HAONKOSHHE H ONHCAHHE OSMOBCTPALIHOHHEIX H
NACOPaToPILX ONBLTOR {B3ANMOACHCTBHE MHAPOKCHAA WNIOMHIIEA © PACTROPAMI
KHCIIOT H LUEMOYSH, KAYECTREHHBIE PEARIIHN HA KATHOHB METALIOR).

PacrigTiuie 3an0a'm.

PACYETHI MACCH! BELLECTBA HAH ODBEMA razvus NO H3BECTHOMY KOIHUECTBY
BAUELTBY, MACCE HAH OULEMY OANOrd W3 yUaCTBYWILHX B PEaKuiin BRECTs,
PACUETH! MACCH {O0AMA, KONHUSCTEA BELIECTBA) NPOAYKTOR PEAKLUAM, £CH QAHD
13 BELLRCTD IIMEET NPHMECH.

XHMHA H XH3HL

Pone XHMEH B 0OSCNEICHHN KONOTH'ICCKOI, 3HEPreTHRECKOR” H NHWEBOI
0€30NacHOCTH, Pa3BHTHH MEJHUMHbL. [IOHATHE O Hay4HBIX MET0JAX NO3HAHHA
BELUIECTB H XHMHYECKIIX PeaKLHil,

[IpeacTaBAcHHA 00 QOWNX  HAYYHBIX MNPHHOHNAX  [IPOMEBILACHHOTO
NoNY'IEHNA BAKHETIWIIX BELWECTB.

HenOBerk B8 MHPE BELWIECTE H  MATCPHANOR. BAXHENWME CTPONTENbHBIE
MaTepHaﬂbl_ KOHCprKllHOHHI:[e Marepuanm Kpﬁl}l("_ CTEKNG, KEpallllKa,
MATEPHANBl ANg WMCKTPOHHKH, HAHONATSPHANbI, OPraHIuECKHE W MHHEDANbHbIC
¥AOOPEHNS.

XHMHA H 3I0POBbE YENOBEKA: DNPABHNA HCMOIB3OBAHHA NEKAPCTBEHHBIX
NpenapaToE, NPagH1a GS30NACHOTO HCMOMEIOBAHHA NPENAPATOR OMTOROH XHMHH
B NOBCEIHEBHOII XKH3HH.

MexnpenMeTHEIR CBA3H

Peavzauns  MEKNPCAMETHBIX  CBHsCH UPH H3YYCHUH  OOWEH 0
HEOPraHHuueckon XIMHKM B 11 K1a0Ce OCYIIECTBIAETCA YSpe3 HCNONB30RaHHE KaK
O0WHX  ECTECTBCHHO-RAYYHEIX MOHATHH, TaK W NOHATHH, ABASKIWLMXCAH
CHCTEMHEMH NN OTAENLHEIX npenme'r(m SCTECTREH HO-HQ}"IHOI’O KA.

(:)6UJ,H¢ (v W CCI'B'SHHO-H&}"‘IH BIC HOHATHA Ha}"lﬂblﬁ QJah'l" FHIYIT3a, 3AKOH,
TCOPMA,  AHANH3, CHHTE3, KIACCHPHKANNA, NESPUDNWUHOCTH,  HabnneHue,
AKCHEPUMEHT, MUICIHPUBAHHE, H3MCPCHHE, HBICHHS



DH3IHKA: MATEPHA, SHEPTHA. MACCA, ATOM. MNEKTPOH. NPOTOH, HEHTPOH, HOH.,
H3OTOMN. PAIHOAKTHBIIOCTL, MOJICKYJA. MICPICTINCCKINT YPORCHL, BCLUCCTRO, TS0,
OOBEM, ArperaTHae COCTOAHHEC BCILUCCTEA, (1)I|3II‘I€CKH¢ BJIHYHHH H €IHHHIBI HX
H3MCPCHHA, CKOPOCTE.

BHOJOrHA: KNETKA. OpPraHH3M, 3KOCHCTeMa, OHocdepa. Makpo- o
MHKPOI)IICMCHTI.-I, BHTAMHIILI, 06MCII BCLILCTB B OprallH:)MC.

I'eorpadHa: MHHEPLIL, POPHBIE NOPOABI, NONEIHLIC HCKONASMBIC, TONAHEO,
PCCYPCHI.

TeXHONOrHA: XHMHUECKEA NPOMBIWNCHHOCTR, METUTAVPIHA, NPOHIBOACTBO
C'l'pOllT('JlLllhl\ MaTCpH(]JIOB, CCHLCKOXO3ﬂﬁCTBCIlIIO¢ l'lpOll:]Bl),’lCTBO, NMHLWLDB
NPOMBIWACHHOCTE,  PapMaLeBTHYeckad  MPOMBILIEHBOCTL,  NPOH3IBOACTBO
KOCMETH'IeCKHX MNpenapaTtop, NPOH3BCACTRO  KOICTRPYKUHONIILIY  MATepPHAIOB,
AICKTPOHHAA NPOMHLWACHHMCTE, HRHOTEXHOIOMHH.



[LIAHHPYEMBIE PE3YJILTATHI OCBOEHMA [TPOPAMMBI] 110 XUMIH
HA BPA30BOM YPOBHE CPEIOHET O OBLHENO OBFAOBAHI

JHUHOCTHBIE PE3Y/ILTATHI

®IOC (OO  veranapnnpaer TpeOOBAHHA K PLIVALTATAM  OUBUCHHA
OOy UAICWIMHCA  NPOTPAMM  CPCANCTY  OUWCTe  OOPA30BANMA  {AHMIOCTILIM,
METANPEAMETHEIM 1 NPEAMETHHIM ). HayuHO-METOOHUSCKON  OCHOBROH  aAna
pazpaboTKH MAAIIHPYCMLIN PCIVALTATOR OCBOCIIHA NPOrPAMM CPCanSrae ObWCTo
OOPAZOBRAHHA IBAETCA CHCTEMHO-AEATENBHOCTHHR NOIXOA,

B COOTBSTCTBHII € CHCTEMIIO-ISATENLIOCTIILN MNOANOIOM B CTPYKTYPS
NHYHOCTHLIX PE3¥NbTATOB OCBCSHHA Npeanera «XHMHA» Ha VPOBHE CPSOHEro
OOWLrG ODPA30BANHA BLIACACIILI CACAYIDWIHG LOCTABAMOWIHG

OCO3HAHNE OUYUAKOWHMHCA POCCHACKOA TMPRUCIAHCKOR HISHTHYHOCTH -
rOTOBHOCTH K CAMOPAZEHTH 10, CAMOCTOATEALIIGCTIN 11 CAMOONPENENEHHID,

HANHYHE MOTHBALWH K OOYYEHNKY,

ueﬂellal'lpaBJlellll(le pz{)nmue BII}‘TpeIIIIHK }f()ﬁ'alf,ﬂellldr‘l JUIHIOCTH 1A penyne
KNKYERBIX UCHHOCTEH H HCTOPHYECKHX TPAOHUHA Gaz0BCH HAYKH XHMIHH;

FOTCBIOCIL H CNOCOOIIOSTL OOYMAINWIINGA PYKOBOACTROBATLCA B CROCI
JASATSNBHOCTH UCHHOCTHO-CMBICJIOBBIMH  YCTAHOBRAMH. NPHCYILHMH UENOCTROM
CHCTEME XHMINECKOro GOPa3soBAHUA,

Hani4He NpaBOCO3IHAHUA 3KOMOMHYECKOH KYMbTYPL B CNOCOOHOCTH CTABHTH
U2NH H UTpOHTh JKHEZHCHHEIE NAJHEL

JIMYHOCTHHE PENNETATEL QCBOEHHR DPRAMETE « XHMWHA» JOCTHIAKTCA B
EAMHCTBE  Y'eOHOH W BOCHUTATENLHOR JCATEABHOCTH B COOTBETCTBIN ¢
FYMAHHLTHUECKHMH, COUHOKYABTYPHBIMH, Oy X0BHO-HDABCTBEHHBIMK LEHHOCTAMY
H HIANAMH POCCHIICKOro TPAKIAHCKOrO OOWECTRA. OPHHATEIME B 0OUICCTRE
HOPMAMH H  NPaBHIAMH  MNOBEISHHA, CNOCOCCTBYIOILHME  IIPOLECCAN
CAMOMNO3HAHHA, CAMOPA3BRNTHA H HPABRCTBEHHOIO CTAHOBJIEHHA JTHYHOCTI
05}"1310[]1"){(:}].

JINYHOCTHBIE  PEIYNBTATEI  OCROCHHS IDpeOMeTa  «XHAMHA»  OTPANAIOT
CHOPYVMPUBAHHOCTE  DOLITA MUZHABATENBHOH MW NPAKTHUECKOH JEATENbHOCTN
06}"1{]!0"[“)((32 nd peaJIH'_}ﬁllHll l'Ile-lﬂTl-J.‘( R OﬁlllECTBe ll&H’HOCT&ﬁ, R TOM YHCNS R
UYACTH:

1) rpasIaHCKOFO BOCAHTAHHA

OCOIHAHHA (OYYAKIMUMMHCA CBOHX KOHCTHTYLUHOHHBIY NPAB H O0A2dH HOLTRH,
YBAKCHHY K 3KOHY H NPaRammopanky’

NPEUCTABNICHAA O COLHAIBHBIX HOPMAX H  HPABHIEAX  MSHIIHYHOCTHBIX
OTHOWEHHH B KONNEKTHERE,



FTOTOBHOCTH K COBMECTHOH TBOPHECKOH OSATENBHOCTH OPH CO30DAHHI
VICONLIX NPOCKTOR, PCLICHHHN ¥YCOIIMX H NO3NABATSICILIX 330a%, BLIMOMNSIINE
XHMIMCCKHY SKCNCPHMEHTOBR!

CNOCOOHOCTH MOHHMaTE H NPHHUNMATH MOTHBBI, HAMCPCHHA, JIOTHRY NI
APTYMEHTHI APYIHX NPH aHATH2€ PA2IHYHBIX BAOOB YYeOHOH IeATENBHOCTH:

2) mATPUOTIILCKOr) BOCHITAHHS!

UEHHOCTHOND  OTHOWEHHA K  UCTOPHMECKOMY W HAVUHOMY  HACNSAHK
OTCHCCTBCHHOH XIIMIIHS

YBUKEHNA K DPOULCCY TROPYECTBA B OOJACTH TRUPHH H NPAKTHYSCKOMO
ﬂpllMl}llCliHSl NXHMHH, OCOBHANHA TCrg, Ut JOCTHACHHA HAYKH ¢CTL pC’3}'J1bTﬂT
ANUTENEHEIX  HAOMWOAEHHI, KPOMOLMHBBIX  IKCIEPUMEHTAILHBIX  NIOHCKOB,
NOCTOAINIOTO TRY.Ja YHENLIX H NPAKTIIKCDR,

HHTCPSCA H MO3HABATCIBHHX MOTHBOE B MNOIVUEHHH I NMOCACAYIOLLEM
ananuze ungopMaig ¢ NepelePLi OOCTIGKEIIHTX COBPEMENNIOIl OTeUecTre IO
XHMUH,

3) ayXopno-11pancrpeloro BOCMHTARNA:

HPFEBCTBEHHOMO CO3HAHMA, FTHUECKOMD NOBEASHH A,

CNOcCOBUOCTH QURHNBATL CHTVALHIL, CBA3AUIILIE T XHANISCKUMII ABNENHAMII,
H NPYHHMATE OCOZHAHHBIE PEWEHHA, OPHEHTHPYACH HA MOPANbHO-HPABCTBEHHBIE
HOPMBI H LUEHHUCTH,

TOTCBHOCTH OUSHHBATE CBOC OBEOSHHE H NMOCTYNKH CBOHX TOBAPHIUEH C
NOZHUHE HPABCTBEHHBIX H MPABOELIX HOPM H OCOZHAHHE NOCAECICTBHH THX
NoCTYNKOB.

1) GopMupPODANHA RYALTYPLI 310 BLAS

NOHHMARHA UCHHOCTRH  300pOBOrO0 W 0e30nacHoro  oDpala  KN3Hw,
HMKO}JHMOCTM OTBETCTECHHOMN} UTHOWEHHA K COﬁCTBeHH{)M}j q:lli',llllleCI\'OM}' ]
NCHXHYECKOMY J0POBbI).

COGNIOAEHIA Npaeia Oe30NacHOro OOpPalleHHA ¢ BEWecTBavli B CITy,
NOBCEAHSRHOA KH3HI I B TPYI0BOH J€ATSIBHOCTIH.

NOHHMAHHG UEHHOCTH  NPABH1  NHAMBHAYANBHOTO H  KOMNEKTHIRHOIO
0€20MacHOTO NOBEASHHA B CHTYAUHAY, YTPOXKAIOWIX 300POREI0 H 2HH2HH NK0JEH;

OCOTIHAHAA MOCASACTBHN M HEIPHATHA BPEAHHX NPHBBRIYEK (YIOTPEONSHHA
L IKVIWIN, HAPKOTHRUB, KYPCHHS ),

8) TPpYAOBONG BOCIIHTAHHA!

KOMWYHHKATHBHOH  KOMOETEHTHOCTN B YUSOHO-HCCNE JUBATENECKOI
NEATENRHDCTK, OﬁllleCTREHHO nme‘;no& TR{)p‘IeC K'Ol:l H  JIPNTHX AHAX
ACHIJIBHDC ',

YCTAHORKH  HA  AKTHRHNE YUACTHE B PEIICHHW  NPAKTHYECKUX 1413y
COLHNIBHOLN HANPABICHHOCTH (B PAMKAX CBOSTO KIACCE, LWKO/IbI);



HHTEPECA K NPAKTHYECKOMY H2YUYEHHIO Npodecchil pa3snHYHOro poja. B TON
YHCIIC 112 OCHIOBE IPHMCUICHHA NPCAMSTIILIN AN MO XEMHIL

YBAKCHNA K TPYIV. NIOIAM TPYIA I PS3VABTATAM TPY.IOBOA ACITSIBHOCTH

FOTOBHOCTH K OCOIHAHHOMY  PBHISOPY  HMHANBHOYANLHOH  TPACKTOPHN
oOpa3oeaHHA. OyayleH npoPEecCHH H peanuzauHH COOCTBEHHBIX HM3HEHHBIX
nnanes ¢ }'*IQTGM JHUNOCTIHAX HIITCPOCOB., CHOOOGIIOCTCﬁ K XIIMHEL, PIIITCPCCOB n
NOTPEOHOCTEN OQWECTBA;

6) 3IKOMOrHYCCKONO BOCMUTAHNA®

IKONOFHYECKN LENSCODOPASHOrY OTHUWERHA K NPHPRAE. KAK HUCTOYHHKY
CYLWCCTEGBANHA AHBIH 11D 3(‘.!\1J1C',

NOHHMAHHA r10DanbHOr0 XapaKTepa SKOMOrHYECKNX NpodaeM, BAHAHHA
JKOHOMH'IECKHX MPOLECCOB I1a COCTOAHIIE IPHPOANCH i COUHaNLIIOH CPen,

OCOIHAHHA HSOONOIHMOCTH  HCNOMB3OBAHBA NOCTHAEHHR XHMHH  1JIA
PeISIHA BONPOCOR PALMOIIANGLIOTY NPHPOAOIIONLIOBIUIHL,

AKTMBHONC  HENPHATHA OCHCTBHH, PDPHHOCALIKMX BPEd  OKPYAAKLWEN
I'Ipl!pOnIIOﬁ Cpen{L }".\lelliflfl llpOﬂlOI}llpl)BaTb IlBﬁJ’I:II’OIIpHﬂTIIl:IB MIKONOCHYIECKHE
AOCASACTBHA NPEANPHHUMASMBIX ACHCTBHA W NPEAOTBPALLATE HX,

HAAKHIA PAZBHTOND YKONOCHICCKOTO MLWASH HA, DKOATTNIECKON KYALTYPL,
OnKTA AEATEILHOCTH IKONOTHUECKOH HANPABNEHHOCTH, YMEHHUA
PYKOBCICTEOBATECA HMEH B MO3HABATENEHON, KOMMYHIHKATHRHOM M COLMHANEBHOII
NPakTHKE, CNOCOOHOCTH H YMEHHA AaKTHBHC MNPOTHBROCTOATH HASONOIMHH
XeMogodiH,

7) UEHHOCTH HAYYHOTO NOIHIHHA!

CQOPMHPOBAHHOCTH MHPORO33PERIA, COOTBEICTRYHILEIO CORPEMEHHOMY
YPCOBHK PAIBNTHS HAYKH H OOWECTBEHHOH NPAKTHKH:

NMOHHMAHHA CﬂeLlH(l)HKH XHMHH KJK Ha)'i{l'l, QCOIHAHHA 8 p{)ﬂll B
(OPMHPOBAHHH  PANHOHATEHONO HAYYHOTO MBILUNCHHA, CO31aHHH USIOCTHOrO
NPEeACTARACHNA 0D OKPYKAIOWEM MHPE KAK O €AHHCTBE APHPOILI H 'I€NOBEKA, B
NO3HAHHH TIPHPOAHBIX 3AKOHOMEPHOCTEHR H PEISHHH TIPOOAEM  COXPAHCHHA
NPUPOOHONe PABHOBECHI,

YOSIKOEHHOCTH B ©OCOODH  3HAaYdMOCTH XHMHH 018  COBPEMEHHOI
UMBHIH3ALIH. B €€ TryMAHHCTHYECKOH HAMPABASHHOCTH H BAXKHON POAH B
COSUAHIN HOBOA O@sbl MALCPHAILHUH KYILLYPBL PCLUICHAH DIOOQILHBIX 11PODIEH
VCTOMYHRONO PaZBHTHA UENORSUECTRA — CblPLEBONM, SHEPrETHUCCKON, MUWEBOH |
IKONOFAYRCKOH GEZ0MACHOCTH, B PAIBHTHH MEINUMHLL, QOECNEYCHUH YLNOBMI
}"Cl‘lélllHOl’O Tp}'ﬂﬂ W AKQAOMHYSCKIA KOMlIiOpTHOﬁ WHIHH  KLNKOrg YneHa
ODWEL 183,

ECTECTREHHO-HAYUHOH  TPAMOTHOCTW.  NOHUMAHHA  CYIIIHOCTH  MSTONOR
HOZHAHAN, HCNOUBL3YEMBIX B CCIOUTBCHHBIX HAYKUX. CLOCOOHOCTH HCIKNIBSOBATE



NONVYASMEIE 2HAHHA 1A AHATH3A H OOBACHEHHA ABICHHH OKPYXAKMLETD MUpa Nl
NPOHNCXOIAWNN B HEM HIMCHCIHIL, YMCIHA ASNATL 000CHOBAIILIC 3AKAIOUCHINA 1A
OCHOBC HAVYHBIX ¢3KI‘OB H HMCHOIHXCI TJAHHBIX ¢© USIBKO MONVYCHHA
DOCTOBCPHEIX PHIBOIOB,

CNOCOOHOCTH  CAMOCTOATENEHO HCNONB30OBATE XHMHYSCKHE 3HAHHA ANA
pcll.lCllllﬂ npl)ﬁnCM B pCﬁJl LHLIX SWH3NCHHLIX CHT)"CIU.HII X,

HHTEPECA K NOZHAHNKY H HOCNEA0BATENBC KON NEATENLHACTH,

FOTCBHOCTH MW CNOCOOHOCTH K HCNPSPO@HOMY  OOpatOBaHHD I
CAMOUDPAICBAHHKY, K AKTHBHUMY MONYYEHHK? HOBGLIX 3HAHWH NO XHMHH B
COOTBUTCTEHIL C IKHANCINILIMH I'IOTPL‘(\IIOCTSIMH'.

HHTEpeca K OCOOSHHOCTAM Tpyda B paznHyHLIX ¢depax npodecCHOHANLHOH
JASATENDLIIOCTH,

YMIETANPEAMETHGIE PE3Y.IbTATDI

METANPLAMETHBIE PE3YALTATE (CBOEHHA YULOHOrO npeameTa «XuMuay» Ha
¥POEHE CPEIHEr0 OGWErO OGPAZ0BAHHA BKIFOMAKDT:

SHAUMMBIE  ANA (QOPMHDOBAHHA  MUPOBUIPSHHA 00} YAKILWXCA
MEAOHCUHNNHHAPHEIE (MEXNPEAMCTHBIZ } oﬁmeuayquue NOHATHA, OTPACAKOWNE
USNOCTHOCTE  HAYUHOH KAPTHHEL MHPA W CNEUM(HKY METONOR NOIHAHHA,
HCMOMB3YEMBIX B €CTECTRSHHBIN HAVKAX (MAaTEpHA, BEILECTBO, 3HEPIHA, ARNEHHE,
HPULECE, CHCLEME, HaYYHBIH (PUrL, HPHHLHIL, THIOICSA, SHKOHOMEPHOC T, SAROH,
TEOPHA. HCCNIENORARHE, HASTIYIEHHE, 1IMEPSHITE, SRCTIEPHMEHT H PYTHE),

YHHECPCAIbHBLE YYeOHble UCHUTBHA (1LO3HABATE)IbHLIE. KOMMYHHKATHEHBIC,

[PRIYNATUBHRIR), OORCNEUHRAKIHE JopruHpHBAHHE (hYHKIUOHANKHOI]
I PAMOT HOCTH H COLMANBHOH KON HETSHUWH O0) SERHUMXCH,
CNOCOOHOCTH Oﬁ}"'-lal'OlllH)\C! HCAONKIOBRATH QCROCHHbBIC

MEAUHCUHINIMHAPHBIE, MHPOBOIIPEHYUECKHE 3HIHHN H YHHEEPCWUIbHBLIE YYEOHbIR
JEHCTRHA B NOIHARATENRHOH H COIUANLHON NPAKTHKE

Melanpe AME THbIe  Ppesyiblidlbl  OTPAKAKIT OBIEICHAC VHHECPCAIbHBIMH
YYEOHBIMH  NOIHARATENLHBIVH, KOMMYHHKATHRHRIMH W NErVIATHRHBIMH
ACHCTRIAMIL

Ornaaexne YHHRECDUANRHRIMH vuedHamn NOTHARITEARHKIVN
MEHC IBHAMH:

1) hazoBhIe NOTHYECKHE NTelCTBHAS

CAMOCTON IEJIBHO  (DOPMYIIPOBATE W AKIVAIHMZHPOBAIL  NPOSIEMY,
BCECTOPOHHE B¢ PACCMAT]IRATS,

ONPEAENATE UENH JEATENBHOCTH, 33JaBAA NAPAMETPHL H KPNTSPHH MY
JOCTHARCHIA, COOTHOXCHTE PE3VALTATH ACATE,IBHOCTH C MOCTABNCHHBIMH UCTSMH:

HCNONL20BATE NPH OCBOCHHH 3HAHHHA NPHEMEI JOTHYECKONO MBILUNEHHR —
BBLICIATE XAPAKTEPHLIE NMPH2HAKH MOHATHHE H VCTAHARIHBATE HX B3AHMOCBA3b.



HCMOb30BATE COOTBETICTRYIOIIHE NOHATHA 113 COBACHSHHA OTACAbHbIN $aKToe Il
ARTCIIHAL

Bblﬁ}ll}a]‘b OCHOBAHIIA H KPHTCPHH 1A kJIaCCIIl'bIII{aLlIIH BELISCTE |l
XHMHYCCKHN PCAKLLHIT,

YCTAHABAHBATE MPHYHHHO-CMEACTBSHHBLIE CBA3H MEAKLY H3YYASMBIMH
AGNCIHHAMH |

CTPOHMTE  NOTIYECKHE  PACCYKACHHA (MHAYKTHBHBIC, ACAVKTHBHLIE, NO
AHANOTHIL), BHIABNATE 3AKOHOMCPHOCTH W MPOTHBOPCYHA B PICCMATPHBICMbIX
ABNEHHAX, (POPMYNUPOBATL BLIBOAK W 3AKNKYEHHS,

ﬂpHM(‘llﬂTb B npOllCCC{: OO3NRHHA, HCHOHU:E}"CMUC B XHAFHH CHMBUMHUCCKHC
(3HAKDEBIE) MOIAENH, MPEOOPAZ0BLIEATh MOOENbHLIE NPEACTABNCHHA — XHMHYECKHIT
3HAK  (CHMBOI} MeMenta. XHMH'IECKas ¢opMyna. ypapliellHe NHMH'IECKOI
PEAKIHH — NPH PELUEHHH YYEDHBIX NOZHABATSIBLHRIX H MPARTHUYECKHX 34434,
NPHMENATE 11A3BANILIE MOOSNBILE NPEICTARMSHHA AN BLIBNSHHT XapaKTEPILIX
NPH3HAKOB H3YYAEMBIX BELLECTB H XHMHUYECKHX PEAKLHA.

2) GA30BbIE HCOELOBATETBECKIE NeHCTBHAS

BNai€Th OCHOBAMH METOIOB HaYUYHOMD NOZHAHHA BCWECTE H XUMHUCCKWX
peakumil,

(pOPMYNHPOBATL ULNH H 3ATAYN HCCNSAOBAHHR, HCNONB30BATE NOCTABACHHbIE
H CaMOCTOATSNEHC CHOPMYAHPORAHHEIE BOMPOCH B KA'SCTRE MHHCTPYMEHTA
NO3HAHHA H OCHOBW ANA GOPMHPOBAHHA TTINOTE3LI NO IIPOBEPKE NPABHNBHOCTH
BEICKA3LIBASMBIX CYAULEHHIA;

BNaN€Tk HABEIRAMH CabfOCTOATEIBHOIG IWIAHHPOBAHHA H  NPOBCACHHA
YICHI'ISCKNEN KCISPHMEHTOR, COBEPLISHCTBOBATE YMEHHA HAONKOAATE 332 XOAOM
npoUecta, CAMOCTOATEILHO MPOrHDIHPOBATE Ero  pesvabTar, JPOopMyIHpoBaATL
0606“.[8"”9 11 BEIBOLI OTHUOLHTENEHD ,!lOCT(}BepH{}C'TIi pe’.}}r'JllaTaTOB HECISAVBAHKA,
COCTABNATH OOOCHOBAHHLIH OTHET O NPOACIAHHON padoTe,

NPHOCPETATE  ONMT  YUEHHMIECKOI  HCCISIOBATENLCKOH W APOEKTHO
ACATSIBHOCTH, NMPOABNITD CIIOCOOHOCTE H TOTOBHOCTE K CAMOCTOATCIBEHOM Y
NOMCKY METOAOB PEIUSHHA MPAKTIHUSCKHX 33034, NPIMEHSHHIO PAsNIYHBIX
METOJ0B NOZHAHHA.

3) pafora c nvudopmanuei:

UPHCHLUPOBATBCA B PANIIYHBIX  HCIVYHHKAX  HHQOPMAUHH  {Hd} YHO-
NONYAAPHAS NIMTCPATYPA XHMHUECKOTO COAEPWAHHA, CRPABOUHbIC NOCODNA,
pecvpebl MIHTEDHETA), aHANHIMPOBATE NHYPOPVAUNK PASNHYHLIY BHIAOB H (opm
ﬂFie}lCTq‘lBIIQHHﬂ_ I(pHTH'-IeC KH OIERHRATH o MOCTORE pHOC’Th n
H¢II|)0 I'HED pC'-l HBAX I'b,



$opMYIHPOBATE 3aNPOCEI H NPHMEHATH Pa3NHYHBIS METOABI NPH NOHCKE II
OTOOPC  HIKPOPMALHH.  IICOONCIHMOIT V1A BUIOMICHHA  YICHIWX 33044
ONPEASIEHHOTO THNA.

nNpuoCpCTaTh ONBIT  HCOOIL30BAHHA  HHGOPMALHOHHO-KOMMY HHKATHBHBIX
TeXHOIOrHH H PasnHYHEIX IIOHCKOBBIX CHCTEM.

CAMOCTOATCN LHO BblﬁllpﬂTb OnTHRANLI l}'l‘(} [p(}phl)' rlp¢,.'.lCT€IBJICIII»ISI
HHPOPMAUHH {CXeMEL. rpadiMky, QHArPaMMbI, TAGNHLUEL, PHCYHKH W ARYTHE),

HCNONBL30BATE HAYMHBIH  A2bIK B (A4UCCTBC CpCACTea NpH  padoTe ¢
XHMHYECKOR  HHPOPMAUHEH. NPHMEHATE  MOKNPEOMETHRE  ({PHIHUECKHE N
MATCMATIMECKHE ) IHAKH H CHMBOUTL, (PN YL, AOOPCBHATY PLI, HOMCHICNATYPY!

HCNONb30BAaTE M NPECOPa3OBHBATE 3IHAKOBO-CHMBOJNNYECKHE CPeacTBa
HArNATII0CTH.

OBna1eHNEe YHHBEPCATBHBIMH KOMMYHHKITIBHLIMH ACHCTBHAMH:

3a04BaTL BOMPOCEH NO CYLIECTBY O0CY KAacMON TeMbL b X00€ AHANora Han
JNCKYCCHM,  BBICKA3WIBATE  WABH, (POPMYAMPOBATL  CBOH  NPSANOAKCSHHA
QTHKCHTENLIYD BLINYTICIINA ﬂpeﬂ,ﬂl)}i{'elllll)ﬁ 3aoaumn;

BBICTYNATE ¢ NPES3CHTAUMSH PE3YNLTATOB NOHABATENEHOH NCATENBHOCTH,
A0AYUSH HLIX CAMOCTOATENLHO HAIl COBMECTUIO CO CBEPCTIINKAMY NPH BLINONNSHIIN
XHMHUYECKOTO IRCNEPHMEHTA, NPAKTHULCKON PADOTH NO HCCNEOOBAHUKY CBOHCTB
M3}y aCMEBIX BSLUECTE, PEANH3alig yIeOHOIO NPOoeKIa H GOPMVIHPOBATE BEIBOAH
no pe3v/IbTaTamM NPORSISHHLIX HCCIENOBAHHIA NYTEM COrNacoBaHHA [TO3HUHH B
X0J€ 0CCVACTIEHHA H OOMEHA MHEHHAMN,

OBNAIEHNE YHHBEPCATBHBIMH PEMYAIRTHBHLIMH JCHCTBHAMM:

CAMOCTOSTENEHO MNAHNPOBATE 11 OCVIUSCTEAATE CBOK MOIHABATE/ILHYIO
DEATENLHOCTD, ONPESENAR €¢ UM M 3AJ44H. KORTPONHPUBATE W MO Mepe
H2GOXOOHMOCTH  KOPPeKTHPORATE  NPEATAraeMbIH  ANMOPUTM  ASACTBUE  npn
BbIMOMHEHHH  YURTHBIY H  HCCNSAOBATENLCKHX 33134, BbIGHPATE  HaudOnee
pdekTHEHBI CNOCOD WX PEWEHHA € YHETOM MOAYISHHA HOBLHIX 3HAHOH 0O
BCLUCCTRAN H XHMHYCCKHX PLakKLHIX.

QCYIISCTRIATE CAMOKOHTPONE CBOEH MeATENBHOCTH HA OCHOBE CAMOAHANN32
H CAaMOOULIEHKII.

MPEAMETIIBLIE PERY.ILTATDI

10 KNACC

ﬂpenmemme p(-,"%}"nh'l“‘dl'hl OCROEHHA K}fpca ({0[}!‘8""“60!.’&51 NHM A
Ol‘pa)l(al{‘ll'.

CHOPMUPORAHHOCTE  NPEACTARNCHWH 0 XHNMHUECKOH  COCTARNAOIIEH
CCISCITECHHU-HAYYHUA  KapPTHHH  MHPA, PONH NHMHH B 1IO3HUHHH ABJICHHII



NPpupoasl, B  (QOPMHPOBAHHH  MBIINEHHA H  KYIBTYPH  JHYHOCTH, €€
G¥UKUHOIATLICH FPAMOTHOCTH, NCCOX0INMOT AN PSICIHA NPAKTIYCCKHY 32004
H PKOJOTHYSCKH OOOCHOBAHHOMD OTHOLWIEHHA K CROSMY 3JOPORLIO H TNHPOIHOH
Cpeac,

BNANEHHE  CHCTEMOM  XHMHUYECKHX  3HAHMII, KOTOpai  BKMOYaeT:
QUHPBONIArAIQWHE  NOHATHS l;KI'IMIfI‘IOCKHﬁ INCASHT, aTOM, i).nCl{TpOllllﬂ.ﬂ
O0CN0UKE ATOMA, MOJSKY N, BANEHTHOCTb, INEXTPOOTPHLATEILHOCTE, XHMHYECKAA
CBA3b, CTPYKTYPHAA DOpMyNa {PazeépHy¥TaA H COKPAWICHHAA), MONb, MOIAPHIA
MACCa, MONAPHLIH  0OBEM.  YIAEPOOHME  CKENET, (PYHKUHOHANLHAA rpvang,
pﬂ.’l}llﬂ'ﬁﬂ, lli}OM(‘pliSl, I‘li}OMCpU. I'OMOJIOI'H‘ICCKHI:‘I |'|m’],, rMMONOrH, }"I‘JlCBOA{)pO,!lbI,
KHCNOPDA H a30TCOACPHAlUKE COSAHHEHHSA, MOHOMEP, MOMHMEP, CTPYKIYPHOE
3B€11C, BLICOKOMOMISKWIAPMILIE COSTIIISIIAY, TEOPIH H 3AKOIDL (TEOPIA CTPOSIIHA
OPraHHYSCKHY BeSWIECCTE A M. bVTIepoBa, 38KOH COXPAHEHHA MACChl BELUECTB),
3AKOHOMEPHCLTH, CHMBOIHTIECKIA ALK XHMIIH. MIpPOBOIIPEH'ISCKIE  31IAHIN,
NEKAWNE B OCHOBE MOHHMAHWA NPHYMHHOLTH W CHCTEMHOCTH  XHMHYECKHX
ABNSIHHI, GAKTONOrHULCKHE CBEARIIHA ¢ CBOMCTBAX, COCTABS, NOAYULHIH N
Be30NaCHOM WCNONLIOBAHHH BANHSHIIMY OPraHHUSCKHX BELLECTE B8 ObITY N
APAKTHIECKON ASATSALIOCTH HENOBERA,

CPOPMHUPUBAHHOCTE YMEHHH BbISBAATE XAPAKTEPHBIE NPWIHAKK NUHATHE,
Y¥CTAHABAHRATE HX B3aHMOCRA3L, IICTIONL30BATE COOTRETCTRVIOILHE MOHATHA NPH
ONHCAHHK COCTABA, CTPOEHHA H NPCEPALUCHHI OPraHHYECKIIX COSTHHEHHN,

CHQOPMHPOBAHHOCTE ¥MEHUIN HCTIOAE30BATE XHMHMECKYIO CHMBOMHKY AJIA
COCTABNCHHS MOMCKVJIAPHEIX H CTPYRTYPHBIN {PAIBEPHYTOH, COKPALIEKHOA)
$opMYN  OPraHIMIcCKHX  BEIIECTE M YPABHEHHIT  XHMW'IECKHX  peakui,
HITOTABNHBATL MOOENH MOJIEKYN OPraHHYECKHN BELWECTB ANS HAAKCTPALMH WX
XNHMMYECKOrO M ﬂpL’}l:“Tpal‘ICTBEHHOFD CTpOQH HA,

CHOPMHPOBRAHHOCTE YMEHHIH YCTAHBAWBATE NDHHALISKHOCTL HIYUEHHBIX
OPraHIiMECKHN BRIUSCTE 00 N COCTABY M CTPOEHHID K ONPeaeNeHHOMY
KIGCCV/TPYNIIE  COCAHNHEHN! (YIVICROOOPOIR, KHCAOPOA H  A30TCOACPAKALIE
COCAHHEHHA, BLICOKOMONEKYTIAPHEIE COSOMHEHHA}, AaBaTk MM HAlRAHHE 110
cucTeMaTuyeckoll HoMmeHwnatype (IUPAC), a Tak#e NpHBOIHTE TPHBHAMEHEIR
Ha2BAHHA OTJICNBHBN OPraHHYSCKHX BEIIECTB (3THNEH, NPOIMHAEH. AUETHJCH,
3UHACHIJIHROID, 1IHUEPHH. e, POPMAUIBICIHY, AUSTAIBACTHL, MYPABbHHAL
KHWCTOTA, YKCYCHAA KHCNOTA, CNCIHHOBAA KHCIOTA, CTEAPHHOBAA KHCNOTA, MIKOKA3E,
(PYeTO3d, KPAXMAN. LEDMFONO3A, FTULHH);

C(IIOPMHFK‘IBﬂHHOCTB }'MEHHII Oﬂpe,'leﬂﬂ'l'l» BRHNEI (MMH‘IECKOﬁ CRAIH R
Opl AHHMYBRLKH) COCUMHCHIMAN {O;IHHaprIC )] Kpﬂ'l Hblr,‘:l.



CHOPMHPOBAHHOCTE YMEHHA MPHMEHIIb DOMNOAEHHA TEOPHH CTPOEHHA
opraniuceruy peweeTs A M. Bytacpopa nj1a 00LACHCINA 3ABHCHMOCTIN CBOFCTD
BELWECTB OT HX COCTARA H CTPOSHHA. 34KOH COXPAHEHHA MACChI BEIWSCTB.

CHOPMHPOBAHHOCTE  YMCHMIT  XapaKTCPH3OBATH  COCTAB,  CTPOCHHC,
¢M3HYECKHE H XHMHYECKHE CROMCTEA THNHYHBIX NPEICTABHTENCH Pa3nHuHbIX
KnagCoe Opl’ﬂlln*lCCh'llK ECWILLTB (.\'ICT‘IIH, ITAIL, ITHALIL, npﬂﬂ"ﬂCkl, aueTung,
ByTanueH-1.3. MeTHndyTaaHeH-13, GEH30N, METAHON, HTAHON, STHASHIAHKOND,
CIHUCPHH, (€HON, QUCTAILACHHA, MYPABLHHAA H YKCYCHAA KHUCNOTHI, CAKOKDAQ,
KPAXMAN. LEANIONG3A, AMUHOVKCYCHAR KHCAOTAY. WLTKCTPHPOBATE MEHETHYECKYI)
CBA3L MCH(J,}' HHMI )’pﬁBHl}IIHﬂMPI C‘L’)GTBCTCTB}!’IOUI.HX XHAMHYUCCKHX pcaxuni’n ¢
HCMOIB30BAHHEM CTPYKTYPHEIX POpMYN:

CHOPMIIPABANIIOCTE YMEINIA XaPaKTepH30BaTL HCTOUANKY VIASBOI0POIIIOTO
COPBA  (HE(DTH, MPHPOLHBIH ras, VroAb), CAOCODHM HX MepepaloTkH M
NPAKTH'IECKOE NPUMENIEITE TTPOIYKTOL NEPEPISOTKH,

COPOPMHPIBAHHOCTE  YMEHHH NPUBOOHTL  BBIMHCIEHWS MO XIMHYECKHM
)‘paBIIeI»II'IHM (MﬁCCu, Oﬁbéb‘la, KONHUSLTBE HCXLONYND BESLWECTEGA HL I’IpOﬂ}’KT&
PRAKUNH MO H3BECTHBIM  MACCE, OOBLEMY, KONHUECTBY OAHOTO H3 MCXOAHbIX
GILUECTE HAW NPOIVKTOBR PEAKUHK L,

CPOPMHUPUBAHHOCTE YMSHHH BR1aZeTh CHCTEMOR JHAHHH 00 OCHOBHbLIX
METOJAN HAYYHOTO O3HAHHA, IICTIOIL3YSMBIX B XHMHI NP1l H3YISHHH BELLECTB H
XHMHYECKHX ABNCHIA (HADNIOACHHE, H3MEPEHHE, IKCNEPHMEHT, MOOSNHPOBAHHE ),
HCMOMB30BATE CHCTEMHBIE XHMHYECKHE 2HAHUA ONA NPHHATHA pPelIeHHN B
KOHKPSTHBIX  SKH3HEHHBIX  CHTYAUNAX. CBA3AHHBIX ¢ BEMCSCTBAMH M  HX
NPHMEHEHHEM,

COOPMHPIBAHHOCTE YMEHHH CODIIOIATL NPABUAL NOABLIOBAHWA XHMHYECKUI
NOCYAOH W nadopaTopHEIM 00OPYIOBIHHEM, & TAKKE npasuna QdpaweHus ¢
BSLUECTBAMH B COOTBETCTEHH € HHCTPYKUHAMH NO BBINGAHEHH KD NalDPATOPHbIX
XIIMHMECKHY ONLITOE,

CPOPMHPOBAHHOCTE  VMEHHA MAAHHPOBATE H  BRIMOIHATE  XHMHYESCKHI
AKCNEPHMEHT (NPEBPAIUSHHA OPraHHUECKIIX BSLUSCTE NPY BArpeBaHHIL NONYYEHIIE
3THIEHA H HW3yHEHHE €ro CBOHCTE, Ka4eCTBEHHLIE PeaKudH OpraHH4eCcKHX
BELUECTB, NSHATYPAUHA OSMKOB NPH HArPEBAHHH, UBETHHE PEAKUHH OSNKOB) B
COULBCICTBHH ¢ [IPABHIIAMH  TOXHHEH  OCHUIACHOCTY  1IPH DOPALCHHH ¢
BSLECTBAMY M NA0OPATOPHEIM  OOOPYN0BAHHEM, NPSICTABIATL  Pe3YAbTATH
XHMHYECKOTO 3IKCIEDHMEHTA B (JUPME 3aNKHCH YPUBHSHMH COUTBETCTBYKIWLMX
peﬂl(lll‘lﬁ H 1I)0pM}-'.ﬂllp{)BﬂTh REIRONB HA OCHOBE ITHX pe‘_?)'thTaTOB'.

L:(llOpMHpOBﬂHHOCIb }"MCHHﬁ K')IIIII'-I@'L'KH aHaJIH'ilil}OHa'l'b XHMII'-IWK'_\’I’O
HHPOPMAIIHKY, NONYUABMYIO W2 PATHRIX  IICTOUHHKOR {CPeICTRA  MACCOROI
nadopmauni, HHICpEeT 0 APYIraxy,



CHOPMHPOBAHHOCTE  YMEHHH  COOJK0aTh  MPAaBHNA  3KOMOrHYECKN
USACCOODPAZNOrO MOBCICIIHA B GLTY H TPYIOBOIl ACATCALIIOCTH 0B LCAAX
COMNPAHEHHA CBOSrQ 3A0POBBA H OKPYRAKWESH NPUPOIHOH Cpeiabl. OCO3ZHARATH
ONACHOCTE BOZACHCTBHA Ha SKHEBIS OPraHAZMbl OOPCACIEHHBIN OPraBHYCCKHX
BELIECTB, NOHHMas cMelcn nokazatena [[IK. noacHsTe HA mpuMepax cnocoOk!
)’M(‘IlblﬂClIHﬂ H I'lpCﬂ,C‘TBPElLl.lCIIMﬂ UX BpC,D,HOI'O BO:H],C“CTBHSI 1Ha Opl‘ﬂl‘l"i}hl
“UENOECKA,

018 OOYYAKWHNCA ¢ OTPAHHMCHHBIMH BO3MOKHOCTAMH 310DOBBLA. YMCHHE
NPHMEHATE 3HAHHA OO OCHOBHBIN AUXTYMHBIX METOAAX NOIHAHHA BELWRCTE NN
XHMHYOURHX aan(:unii;

018 CNENBIX M CNabOBHOAWMX OOYHAOILHXCA. YMEHHE HCNOME30BaATh
pesibehiio-tonennyio cHeremy obo3nnuendii JI. Bpniina a3d 3aniHcH XIIMH'IECKHIX

dopmyn.

11 KJTACC

Ipeanernuie PE3VALTATIE OCBOSHHA Kyped «OOWAn W NROPrainHueckas
XHMHAY OTPaXaKOT:

CROPMUPOBANNIOCTL  TIPEACTABACINE: O  NHMH'UECKOH  cocTamnAroweii
SCTECTBEHHO-HAVYHOH KapTHHH MHpPa, PONH AHMHH B NOZHAHHH ARNZHHA
npupoasl, B GOPMIPOBAHEN  MBILNCHHA 1 KYJBTYPH  JIHIHOCTH, &
¢$YHKUHOHATEHOH rPAMOTHOCTH, HEQOXOAHMON ANA PelUCHHA IPAKTHYECKHN 3a0ay
H AKGNOrMUeCkn DOOCHOBAHHOTY OTHOLICHHA K CBORMY 310PCBLH) M NPHPOAHON
cpeag,

BaaeHWe CHCTEMOR SHMHIECKHNX -manuﬁ, KOTOpAA BKNITROMACT!
OCHOBOMUNATAKIWHE TIOHATHA {XNMHUSCKHH 3NEMEHT, 4TON, WiI0TOn, $-, p-. d-
ATCKTPOHHBIE OPOHTAIH ATOMOB, HOH, MONEKYIa, MOME, MOMAPHEI O0BEM,
BATNICHTHOCTD, NMEKIPOOTPHUATENEHOCTE, CTENTSHE ORHCICHHA, XHMHYE€CKaf CBA3Lb
( KOB@I€HTHAA. IOHHAA, METAULTHYELCKAA, BOﬂOpO.'lHaﬂL KPHCTUTMTHYECKAaA petuén:a,
THNM  NHMHYCCKHX  PCaRIHN, PAcTBOpP,  MCKTPOAHTBL,  HEINEKTPONIHTH,
2ATCKTPONHTHUYSCKAA  AHCCoIHaUIsl.  OKHCNHTETE, BOLCTAHOBUTCNL, CKOPOLTE
XHMHYECKOH PEAKLHH, XHMHYCCKOC pumwaecne}; TCOPHH W Z24KOHb) (T{:Oplﬂ
IIEKTPOAHTHUECKOR HCCOUHANMK, neproarueckiii 3akoH JI, WU Menneneera,
3AKOH COXPAHSHHA MACChl BSLUECTB, 3aKOH COXPAHEHHA H NPEBPALLCHHA IHEPrHN
npH XHEMIAUECKHX pCBKU.H)I‘(}. JAKOHOMCEPHOCTH,, CHMBONHYCCKON  3bIK XHRHIM,
MHPOBOZIPEHICUKHE 3HAHHA., NTKAWAEC E OCHOBE MNMUHWMAHHA MNPHUHAHHOCTH N
CHCTEMHOCTH NXHMHYECKITX ARTSHITT, fl)aT\TOJ'IOT‘HQCCKHC CRENICHUA 0 CROACTRAX.
COUTABL, [TOIYHEHHH NI OEOIACHOM HCHOINb2UBAHEH BAKHEeHILHX HCOPIAHHYSCRAX
BCLUCCTR B 6bl'l'}' H lTprICTH‘ICCI\'Oﬁ JAECATSNEHOCTH HYENOBEKAL



CHOPMHPOBAHHOCTE VMEHHE BBHIABIATL XAPAKTEPHLIE NPH3HAKH NOHATHI,
VCTANAWIHBATL IIX B3DHMOCBA3L, HCIIMILICGATL COOTBCTCTBYIOIIIC NONATHA NP
ONKCAHHH HEOPTAHHUSCKHX BELISCTE 1 ITX NPEBPALICHHI:

CHOPMHPOBAHHOCTE YMCHUR HCNOME30BATE NHMHHMCCKYID CHMBOMHRY LA
COCTABNCHHA (OPMYN BEIIECTB W  YPABHEHHH XHMHYECKHX  peaxuidi,
CHCTCMATHUCCRY I NOMCHKATYpy (IUPAC) u TpHBHUTLILIC NA2BANMA OTACNLHLIX
HEGPraHHUYECKHX BEWRCTE {(yrapHeifl raj, YrNekHCnel raz, aMmuak, rawénan
1138CCTh, HErAWEHAA H3BCCTL, NHTHCAAA £O1A, AHPHT H APY¥THE),

CHOPMHPUBAHHOCTE YMEHHH ONPEAEAATL BATCHTHOCTE H CTENEHDb OKHCNISHHA
XHMHYQCRHY JNCMOCUTOE B COCIOHIICIINAX pﬂ;!J'IH'IIIOI'O COCTABA, BHA KPIMH‘ICCK{)ﬁ
CBA3H (KOBANEHTHAA, HOHHAA, METALNHYECKAA, BOAOPOJHAT ) B COSAHHEHHUAX, THN
KPHCTAMIHTIECKDH PeWSTKH KONKPSTIION® BEWECTRA (ATOMIIAA, MONSKYAAPIAZ,
HOHHAA, METANNIHYCCRAA ), XAPAKTEP CPEAbl B BOAHBX PACTBOPAX HEONTAHHYECKHX
COCAHNEIMNIL,

CHOPMHUPIBAHHOCTE YMEHHH YCTAHABAHBATL NPHHALNEAHOCTD
Ile(lpl'alll'llIQCKl‘lX BILWELTE MO HX L‘U-C‘l'aB}' K l)l'lpe,],enéllIIOM:.’ Kﬂ&DC}'-’Fp}'nﬂe
COCAHHSHHI (NPOCTHIC BEWSCTBA — MSTANIN H HEMETANNLI, OKCHALL, QCHOBAHKA,
KHCAOTLI, AMPOTEPIHLIE THAPOKCHAL), CONMM Y,

CPOPMHUPUBAHHOCTE YMEHHH PACKPUIBATE CMHCH NEPHOAHYLCKOMD 2akona M.
H. Menaeneera H AeMOHCTPHPOBATE €70 CHCTEMATHRHPY LY 10, OOBACHHTENLHYIO
H NPOTBOCTHYECKY K GYHKUHM,

CGQOPMHPOBAHHOCTE  ¥MERHH  XapakTepH30BaTk ZISKTPOHHOE CTPOSHHE
ATOMOB  XHMHYECKHX MISMEHTOB |- nepiionop TIEpHOAHYECKOH CHCTEMB
SHMH'ISCKHY ameMeHTor JI. M. MeHaeneesa, Henoneys OOHATHR «s-, p-, d-
1EKTPOHHLIE OPOHTAIHY, (CIHEPrETHULCKHE YPUBHHY, OOBACHATL
MKOHOMQPHOCTH HIMEHEHHA CBOHCTBE XHAIHUECKEWMX WICMEHTDE K UX COCARHLHNI
No NEPHOAAM H rpYONam MNMEPHOAHUSCKON CHOTEME XHMHMSCKHX 31eMeHTOR . M.
Menaeneesa:

CQOPMHPOBAHHOCTE  YMEHIA  XApPAKTEPHIOBATE  (ONHCHIBATE)  OULIME
NHMIYSCKHE  CBOHCTBA  HCOPTAHHUYSCKUN  BRINSCTR  PARMHYHEBIX  KNACCOR,
NOATREPKAATH CYLIECTBORAHHE FEHETHYECKOIl CEA3H MEWIY HEOPTaHHYeCKHMH
BELUECTBAMH ¢ NOMOIIBIY Y PABHEHHY COOTRETCTBYIOLUHY. XHMHYECKHX PEaKLMIA,

COOPMHPUBAHHUCTE YMCHIA KIACCHIPILHPOBALD XHMHYCCKHE PUdKUMH 110
PazMHUHBIM NPHIHAKAM (UMCNY H COCTABY PEArHPVIOWMHX BELUSCTS, TENNQ8OMY
HpherTy pLakuni, HIMEHEHHKD CTENEHEH OKHCNEHHT INEMEHTOB, OGDUTHAMOCTN
PEAKITHA, YHACTHIO KATANHIATOPA ).

L:(llOpMHpOBaHHOCIh }‘.‘\lel'lhﬁ COC 13BN )'l)aBHt,‘HH.'vI pCaKullﬁ pa.;’pJIH'-IHbIX
THNOR, NONHKIE W COKPAIIEHHKIE YPARHEHHA PEAKILNT HOHHOTO O0MSHA, Y UNTHIRAA
YUJIUBHA, NPH KGLUPBIX FIH PEAKLIH HAYT 40 KOHUH,



CHOPMHPOBAHHOCTE  YMEHHH TNPOBOAHTL PEAKUMH. NOATESPAAAOLLHE
KQYCCTECHNLE COCTAR  PasAHYNBIN  NCOPralHYCCKHX  BCLICCTB.  Pacno3napartt
ONMHTHHM N¥YTEM HOHBIL. IIPHCYTCIBYHOLINHS B BOAHHX PACTBOPAX HEONTAHHYECKHX
BCLUCCTB,

CHOPMHPOBAHHOCTE  YMEHHH  PACKPBIBATE CYIIHOCT:  OKHCIIHTENBHO-
BOCCTAHQBHTONLIILIX pcm(um‘i nOCpC.'lCTBOM COCTABALCHIHIA ')nCthOIIHOI"O 6&.]1;1"00
ITHX DEAKUKWH,

CHOPMIIPOBAHHOCTL YMCHHF ODBACHATb SABHCHMOCTb CKOPOCTH NHMHYCCKOI
PRAKUMH OT PA3AIUHBIX (PAKTOPOB, NAPAKTED CMELUCHHA XHMHULCKOTO PABHOBRCH A
B JABHCHMOCTIN DT BUCWINCTY BO3ACHCTEHS (npuiunn Ji¢ LWaTeaug),

CHOPMHPOBAHHOCTE YMEHHE XapaKTepPH30Barb XIMHYECKME IIPOLECCHI,
NIg/KalIHE B OCHOBE NPOMLILIIEHIOG MOAY'IEIIHA CSPIOIl KHCMOTE. aMMIIAK], a
TaKAS C(bODMII]JOBaHHt}CTb NPEICTARICHHA 0f ODLUHX HAYYHBEIX NMPHHUHKIIAX H
KGO IECKHX NPOONEMAX XIIMIITISCKOTO [IPOH2BOACTRA,

COOPMHPIBAHHOCTE YMEHHH NPOBOAHTE BLIMHCICHHA ¢ HCMOMB3OBAHHEM
NONATHA «MJLCHBAA Q009 GEWECTRA B paCTBOpe», Oﬁbémuux OTIIOLI.IQ'.’Illlﬁ rasys
APH XHMHUSCKAX PRAKLHAX, MACCH! BCLUECTRBA WK 00OBEMA ras0B MO HIBCCTHOMY
KONIUSCTBY GEWECTE, MACCE HNH OOLEMY OAUOID 113 YMACTBYIOWNN 6 PEaKLIIN
BRLUELTB, TENAOBOMY IPPERTI PLarUNH HA OCHOBE ZAKOHOB COXPAHEHHA MACCH
BSLUECTB, NPEBPALICHIA H COXPAHCHIIA HEPTHIL,

CHOPMHPOBAHHOCTE YMEHHKI COOK00aTh NPARHNA [IOAL30BAHHA XHMHYECKOH
NOCYAOH H JaDOPATOPHEIM O00OPYIOBAHISM, @ TAKKE NpaBuna OOpALICHHR ¢
BELUECTRAMH B COOTBETCTBHH ¢ HHCTPYRUHAMH II0 BHMOMHEHHIC NaOOPATOPHBIX
NHMH'ISCKHY ONBITOE,

COOPMHUPUBAHHOCTE  YMEHHH MAAHHPOBATL H  BbINOMHATE  XHMHUYECKHI
'JK'CllepHMGHT (pm())l(eﬂl‘le nepor:cuna BOﬂOpOAa B npllC}'TCTBHII KaTa.nl‘l'JaTOpa,
ONPEALIEHHE  CPeakl  PacTROPOB  BRLWSCTE € NOMOWELH)  YHHBECAIbHOMND
HWHIHKATOPA, BAHAHHE PA2NHMHE)N DAKTOPOR HA CKOPOCTE NHMM'ECKOR PEAKUHM,
PEAKOHH HOHHOI® OOMEHA, KAYECTRCHHBIE PearUHNl Ha ¢yabdar-, Kapﬁonm- H
NICPIA-AHHOHBL, HA KATHOH AMMOHIIA, PEILUSHHS IKCISPHMEHTANBHBIX 337134 10
Temam dMetanney 1 «HeMeTamne») B COOTBETCTEBHH C NPAaBRHIAMH TEXHHKH
£230NaCHOCTH NPH OOPAILEHHH C BEWISCTBAMH H JIa0OPAaTOPHEIM 0HOPY A0BAHHEM,
NPCUCTABIALE  PesVIIbTAIN  XHMHYOUKDIO  ORCLUEPHMCHTA B ROPME  SalLUCH
VPABHEHHIT COOTRETCTRYIOWMY pPeakuHii 0 QopMVIHPOeaTE 6bIBOALI HA OCHOBR
3THX PE3YABTATLB:

C(IIOPMHFK‘IBGHHOCTB :v'MEHHﬁ KleTH'-IECKII aHaﬂu?umMTb YHMI-‘I'-IQCK'_#KI
HHlpOpMaLlMHJ. IIOJI}"-I&CM}‘IO n3 |J33H BIX  HCTOUHH KQB {Cpﬁ,lCl'Ba M&CCL)B(}ﬁ
KOMMYHHKAI W, HHTEpHET | APYTHX);



CHOPMHPOBAHHOCTE  YMEHHH  €001K00aTh  NPAaBHNA  IKONOTHYECKI
USACCOODPAZNOrO MOBCICIIHA B GLTY H TPYIOBOIl ACATCALIIOCTH 0B LCAAX
COMPRHEHIA CBOENQ 3A0POBBA H OKPYAKAKUWESH NPUPOIHOH Cpeabl. OCO3HABATH
ONACHOCTE BO3ACHCTBHA HA JKHBBIC OPraHH3MBl ONPCICACHHBIX BCLICCTR, NOHHNAA
cveicn nokazateaa [1JJK. NmOACHATE HA NpHMEpax CnocoObl YMEHBIUCHHA H
ﬂWﬂOTBpﬂlllCllllil HX BpC.’J,HOI'O BO':BJ{.‘ﬁCTBIISI HO Opl"CUIMI}M UCIOBCKA,

QA ODYMAKIKNCE ¢ OTPAHHMEHHBIMH BOMOAKHOCTAMH 310POBLA. YMCHHE
NPHMCHATE 3HAHHA OO OCHOBHBLIN AOCTYNHLIX MCTOAAN MO3HAHHA BCLUSCTE N
XHMHYECKHY ABNEHHH,

ana  Cacnux H CJ'IQ()OBHM[L[H.‘( t’]ﬁ}'llall)lu"?{t‘ﬂf }'MCIIHC HCOONL3IOBATL
peneePHO-TOHEHBYI0 CHCTEMY 0002HaveHdd JI. bpaiina 274 2anHCH XHMHYECKHX
dopmyn.
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MNOYPOHHOE ILIAHHPOBAHHE 1.1 10 A RJIACC HA 2024-2025 ¥4 T
YUHTE.Tb CTEMYK EC

Ne

n'n

Tema ypora

Tecpha STPOCHINA DEFAININCCRIY
coeanneHnn A, M byTtneposa, €€
CCHOBHBbIE TCNCHEHIIA

Jdara

L KTRI TS

Pax

Mpumewanne

"

[peamer OpraliMECKOH XY, €
BO3HNKHOBEHIIE, PA3BHTIE H 3HAYEHHE,
Bxoauaii cpez zHaHNI

‘e

| Ipeacrasneniie o kKnaccHnrauny
opradideckink femects. Homenrnaty pa
(CHCTIEMATHHCCKAN) 11 IPIBINA) bHBAC
HAIBAHNA OPTAHHYECKHY BEWECTB

AJkane!’ COCTAB H CTPOCIMIC,
rOMONoNIYeck pad

MeTaH | 3Tau — ppocTelwie
UPEIUCTABIIE. N ANKIHCD

ANKeHERI COLTAE M CTPOCHIE, CRUACTRA

JTHAEH 1| NPONIASH — NPOCTERWHE
NPEICTABHTE N ATKEHOE

Mpakinveckad pabora Me 1,
slonyyeniie 3MNEHA U H3YMeHHE ero
CBONCTE:

Anvaanene. bytaaned-1.3 1
meniadyranten-1 3. [onvyerie
CHHTCTHYGIACTO MAYHYKA M PCIHHE

L1

[pnpoadbie MCTONHHKNR § FEeR0ACPOIOR:

NPUPOANLIA Fa3 1L NCHYTULIE NedranLie
rase), HepiTe 11 NPOAYKTH €€
nepepadoThH

AJIKHHBL. COCLAB 11 QLOORHHOLTH
CTPOSHHA, TOMONCTITYECKHI paa.
AueTineH — NPOTTeN Wi
NPEIACTABHTE 1B ANKHHUB
Bryncaenia no yparHe Il
XHMIYCCRON pcanulii

ApPeHEL DEHION K TONYON TOECIYHKTE
apelnon
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16

[enéTnyerkan {Bale ¥ rneslacponoe,
ﬂpllHﬂﬂJ‘lC:KQlllﬁ?( K pa“smmuum KNACcam
I IpnpoaHbre ACTONHIIKH ¥ M N€BOIOPOL0R:
NPHPOIRENT FA3 H NGMY THRIE HedTaHRe
m2el, HOhTh 11 NPOAYKTEE ¢F
NePepadoTRid

KonTpoaenas padoTa ne pazaeny

¢ ¥ FACEUAUPOaLIY

17

ﬂpenen FHAHS OIHCATOMHBIC CNIIPTEIL
METAHOJ H ITEHOIL. Bo;wpo;man CEN3Db

18

MHOMDATOMHLIE CNHPTEL
ITHACHLIMKONL §I FAIUCPIN

17

DEHA CTPOCHHE MOCK) b,
¢Il3ll‘le«fK HS 1 XHMITISCEUS CIIOIVI.CTDO\
NpliMeHeHIe

Anwnerunme hopnankISTHA 1
AUCIABIITL. A UL 10H

OaHOOCHOBHLIE NpeleibHbie
KDPOQHGELIC KIIGAQTL MYPABLHIIAA I
YRCYCHAA

[parTiiueckan padora Me 2 «CroiicTea
PACTBOPE YKCYLHOH KHCADTBI»

(‘mpuuonas H ONEHHORAA KHCNOTHY,
Kk NPSICTIBNTENH BRICWIIN
KBDO-OHOBHK KHCHDT

MLINA KK CONH BLICLINX KapEolonLiX
KICACT, 11X MOMOLES OENCTRIHE
Cnoxnee 2hnpe! KAK NpLIEBOOHER
KapouHosbX Knenon. Tuaponns
CAOAHMN 3DUPOE

)Kﬂl)b] FIAPRYJIE, NPIMECHEHHE,
QHCNGrIUeCKAA POJIB R HPGE

Yrnceonul: cocTap, knaccnHrkaumn.
BaxHeiiWwne npeacTABATEAMN: MAKGKOSA,
dpyRTO3a. Caxaposa

Kpaxman 11 uenirionoss KK NpHPOIHLIC
noaIMEPbI

KouTponeHas pafora no pasaeny
«KNCnopoaconepKauie opraHiteckie
COSTNIHEHWS):




AMHHB METHAAMHH H AHHANH

AMIHOKHCNOTH KAk ar-1¢0*repn Li¢
OPRHFI'IECNHE CO€IANHEHHA, HX
nuonarirdeckoe 3Hauenne MenTinm

v
v

Benkw Xax npnpondbie
BbICOKDMOISK Y NS PHIAE COENHHENHA
OCHODHNC HOHALX XJLMUILI
BbICOKOMONSKYNAPHHX COEAHREHIII]
OCHOBHBIE METOA) CHRTE3A
BbIWOKOMWUICKY A PH X CoeniHernl.
MnacTMaccm. KavyEN. BONOKHA

Hrorepbiii cpes 3Hanuii




MOYPOYHOE NIMAHHPOBAHHE 1,14 11 KJIACCOB HA 2024-2025 Y4 T
YUHTE.Tb CTENMYK E,C

Ne AnTa |

Teuva ypoka
n'n ¥p Muan $ana dpumeanne

Xumantcer i JacMenT ATom.
INEKTPCGHHAA KOR(DHIYPAWNA ATOMOB
MepHoanyeck i 2akoH 1
MepnoaNIEcKan CHCTEMA XHAMHYST KIX

»nemenToB [1. H. Menaeneera, nx
CERAZE € CQBPEMEHHOI TEDpHEil

"

CIPOEHIH 41 0mus. BxoaHon gpees
THaHNA

JURKGHOMEPHOTIH MAMSHSHITH CHUTICIB
XUMINECEHX 3IEMEHTOE 1 11X
COEMHEH T MO MY NNAM 11 NEPHOIAM.
3!‘1&‘4“‘1"6 IICPMO;.'J.H'{CC KOO SANOHA H
CHCTEMB XHMIHYECKHN 2nenenTos L L.
Menneneera B PA3RUTHH HAVKI

CTPOEHNE BEWECTBY. XIIMUYECKA
CcBARL, €€ BHIALI, MEXAHIIZMbI
oGpamnalms KOBANCIW IIOH CHAZH.
BO!OPO!Haﬂ CbAlb

BanéHTHOCTS.

Dnexpoc paud i ensruti o, Crenene
okucIedia. Bewectea MONERYIAPHOIO
H HEMGIEEY NAPHOTD CTPOSHMIS

1

TIOHATHE O AUCMEPCHENR CHETEMAX
& HETUHHRIZ B KOTIOHIHEE PAST ROPH.
MaccoBan J0NA BEWECTBA B PACTEOPE

KnaccHPHKAWIA H HOMEHKNATY pa

I ICOP[‘&II HeCRnx Cocgimieio i

! J'eHeTHYECKaA CBASL HEQPTraHHYeC KX
BEWECTE, PATNWMHBLY KNACCOE
Kicendrnauns xnmiyeckns, peasunii
B HECPraHHYSCKO H OPraHveckari

g NHWHIL 3akon COXPAtIENa MACCLI

BEWSCTE. 33K0H COXPAHEHHS 1|
TIPEBPALLEHITS IHEPTHN TP
NHMIMNECKIIX peakunax

A Cxppocre pearups. ObpaTimbie
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pPraKuni, KXHMHHELROS PABHOBECHE

Mpakririeckan padora N | «Bananne
PaANYHBIX PAXTOPOB HA CROPOLTH
YHMIYECKDH peaKiniie

DNEXTPONHTINECKAA A1ICCOLIALN.
ITonATiE © BODOPOARCM NCKAZaTele
ipH) pacTeopa Peakwii 1oHHOTO
olsera MNaponir OpradnYecKax 1
HEOPraHIMECK X BELICCTE

ORBCHTEIBHO-BOCU TAHCBINTE)Ib HBIE
pearkunil. HOHSITIIG 06 JNEKTPOSTHSE
PACMAAROR |1 PACTROPOE COEN

E|

KouTponeHas padora no pazaeny
RT?OpeTII'leCKIIe OCHCRKR XEIRBED>
MeTtannsl. 11X NCNCREHHE &
TTepHOANNECKOH CHETEME XHMIYECK N
meMenros J1. H. Menaeneera i
QCOOCHHOVTH CTPUCHNA ATOMUB
ODwine GH3n4eckne CEGILTBA
METAINQE
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16

Cnnaebl METAMNOB.

FINERTROXUMIUECK HIT PAN HANPAKSHITI
MEIr3)1ge

Xumnyeck e CEOIICTRA B HeliLnX
MCTAINAG {HAaTPAITi. Kanifi. Kansundi.
MACHIFL AMKMHHH) H X COLAHHERNIT

17

Nmpueckire coolicToa Xpona. Mean 1)
N CORTNHEHIN

18

12

NHMINECKIIE CROHICTED IITHKD, WEeXesa
I 1% COeOHHSHIIT

TpasTiseckan patiora Ne 2 "Peinénne
'JKCI'ICPIIML‘IITGJMII:IK 044 MO TEME
«Merannus'

HeMe‘Tanﬂbl, HX NIONQKEHHE B
Tlcpno;ul-lccxuﬁ CHVITME XHMHIB$UKHX
AeMeHToB [, M Menaenesea H
OCODEINIOSTH CTPORIINA ATOMOD

PHINYECENE CBONCTEA HEMETANNOR.

A nAOTpONIA HEMETANAOR (HA NpHMEpE
KHCHopR2a, cepel, qocdgopa i
vrnepona)
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NXHMIMSCKIE CEVHCTRA FANGEHLE.
CEtbl 1 HX COEMHHEHHIT

XnmnueckHe ceoiicTea azora. ocodpa
" HY CORMHMHEHHIT

XuMnveckne CBOIICTSa yrepona,
KPemnHA 1l I cOeOHH2HIIT
TTpnnenenne panneimiL neéMera.uos
i IX COeOHHSHIIL

Mumm IS 11 CHCTSHMOTIIZALIIA IHAHIIN
ne Teme «HemeTanNkly BrYHEIeHHs
no YPasHEHHAM XHAMHHECKNX |)€2KU.II“
1 TCPMONIMHICCRHC pacHCTLI

TpakTieckan patomra Ne 3. «Pewenne
SKCMEPIMEITLILHLIX 3404' N0 TeMS
"HameTanne™

Konwmponruas padiora na Temam
wMeraanun i ellemerayims

Heopraunueckiie 1 opraHnueckie
TNCINOTEL HCOPI'&HH"ICGI(IIC L1
OPFAHHYECKHE OCHOBAHIIA
AMDOT2PHLIE HEOPFAHIIIECKIIE
OPFAHHYCL KHE COSAHHEHHA

TeHeETI4eCKkan CeAh HEUPAHHHCCRNX |11
OPraHiMeCKIIX BEWECTE

k]|

Ponk xHMIH B OOECNEUSHIIY
IKOACTIHYUETKOIl, 3 HepreTuiec Kbl 1
L BOI ’:‘x JOIRICHUCTH, pazBirinn
MEIHUHHEI

TMpcacTapIcHnA OG OGN HAY 114X
NPHHUNNAX NPCMBILTEHHOND
non}'uemm RAKHERIINX REIMECTR

Yenosex 8 MNpPe BEILECTS |I
varepwanoe. HToroewitl cpes 3HaHni

34

X1MnA B 320poBLe NeNoBeka




