MYHUIIUIIAJIBHOE OBPA30BATE/IBHOE YUPEXXJEHUE
CTAPOMAWHCKASI CPEJJHSS IITIKOJIA Ne 1
433460, Y nbsiHoBCKast 06/1acTh, CTapoMaitHCKuit paiioH, p.i. Ctapast MaiiHa, yia. Komcomonbekasi, 39A,

Tes1.8-84-230-2-23-91
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PABOYAS ITPOT'PAMMA

HaumenoBanue kypca: Pusvka

Knacc: 8

YpoBeHb 00111ero o6pa3oBaHusi: 0CHOBHOe 00iilee oOpa3oBaHUe

Yuutenb ¢pusuku: baitbapoBa EjneHa BUKTOpOBHa

Cpok peanu3anuu nporpaMmbl: 2021 — 2022 yueGHbIN TOJT

KosnryecTBOo yacoB 1o yuebHOMY miaHy: Bcero 70 yacoB B TOJI; B HeZle/t0 2 yaca.
[InaHupoBaHue COCTaB/IEHO HAa OCHOBE:
e  ®enepasbHOr0 roCyJapCTBEHHOT0 00pa30BaTe/ILHOrO CTaHAapTa BTOPOTO
[IOKOJIEHUS
e  [IpuMepHO# MporpaMmbl Mo y4yeOHBIM mipeaMeTaM, Pu3nka.7-9KIacChl.-
2-e u3a.- M.: ITpoceeinenue, 2018,
o ABTODCKOW _ TpOrpaMMbI 110 MpeAMETHOW  JWHWW __ y4eOHUKOB
H.C.ITypeniieBa, H.E BakeeBckas (7-9 Knacchr).

Yuebnuk: Pusuka, 8 kinacc (PI'OC), yuebHUK 115 06111e06pa3oBaTeIbHBIX
upexxaennin/H.C.ITypenneBa, H.E.BaxkeeBckas-M.:[Ipoda,2019.

Pabouyro mporpaMMy cocTaBu/Ia E.B.BaiibapoBa

(noanuce) (pacimgpoBKa NMogmmucH)

PaccMoTpeHo Ha 3acejaHHU
1ejaroruyeckKoro coBera MKo/bl,
npotokos Ne 1 ot « 30 » aBrycra 2016 ropa

p.n. Crapasg MariHa

2021 — 2022 yuebHbIH TOf



IHosscuuTenbHasa 3anmuckKa

Hacrosijas paboyasi mporpamMma paspabaTbiBaeTcsi HA OCHOBAaHHU CIAYIOLUMX HOPMAMUBHBIX

O0OKYMEeHMO8:

1.

6.

denepanbHBI  TOCYJAapCTBeHHBI  00pa3oBaTe/NbHBI  CTaHAAPT OCHOBHOTO — 0OIIIero
obpa3oBanus/ M-Bo obpa3oBanusi M Hayku Poc.@expeparmu. — M.: [IpocBeirjenne, 2011.- 48
.- (CTanzapThl BTOPOTO TIOKOJIEHUS).

[TpuMepHbIe MporpaMMsbl 10 yuebHbIM npeameTaM. Pusnka. 7 — 9 K/maccel. — 2-e u3g.- M.:
[Tpoceemienue, 2019. — 80 c. -. (CTanAapTbl BTOPOTO TTOKOJIEHUS]).

ITpuka3 Ne 253 ot 31 mapra 2020 r. O6 yTBep)KaeHUH (esepasbHOTO MepeuHst yueOHUKOB,
PEKOMEH/JJOBaHHBbIX K MCIIO/Ib30BaHUI0 MpPU peau3alydd UMEILIUX TOCy/1apCTBEHHYIO
aKKpeUTALUI0 00pa3oBaTe/ibHBIX IIPOrpaMM HauaJbHOTO 00Iero, OCHOBHOTO 0OIIero,
cpeaHero o01ero oo6pa3oBaHUs.

TpeboBaHusi K OcCHaleHWIO oOpa3oBaTe/ibHOrO  Tpoliecca B COOTBETCTBUU  C
coJiepKaTellbHBIM ~ Haro/JIHEHWeM  yueOHBIX —TpeaMeToB  (eJepaslbHOTO  KOMIIOHEHTa
rocy/JapCTBEHHOTO 00pa3oBaTe/lbHOTO CTaHzapTa (Mpyka3 MuHuCTepcTBa 00pa30BaHUs U
Hayku oT 04.10.2018 Ne 986).

Pacrnopsbkernrie MuHrcTepcTBa 06pa3oBaHus Y/IbIHOBCKOM o6macty ot 31.01.2017 r. Ne 320-
P «O BBemennn ®PenepanbHOro 00pa30BaTeILHOTO —CTaHAapTa OCHOBHOTO —0OIIero
obpa3oBaHMs B 00111e00pa30BaTe/IbHBIX YUPEXKIEHUSAX Y TbTHOBCKOM 00/1aCTH.

YueOHBIM TI/IaH IIKOJIBI.

Pabouasi mporpaMma OCHOBHOTO 00Imjero o6pa3oBaHus 10 GHU3MKe [ 7 KIacCoOB
pa3pabaTbiBaeTcs yuuTesieM Ha OcCHOBe DyH/IaMeHTaTbHOTO sijpa CofiepyKaHusi 001jero 06pa3oBaHust
1 TpeboBaHMii K pe3y/sbTaTaM OCBOEHHSI OCHOBHOM 00111e06pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOTO
obtero obpa3oBanus, npezacrasneHHbIX B @PT'OC O0O.

w

Paboyasi mporpamMma opueHmupos8aHa Ha Ucnonb308aHue yuebHO-MemoouuecKko20 Komniekma:

du3mka . 8 Kmacc.. yueOHWK misi obmieobpaszoBat. Yupexzaenuit/ H.C.Ilypsiiesa.,
H.E.BaxeeBckasi — M.:/Ipoda, 2019.

«CbopHuK 3amau no ¢usuke: 7-9 kn.: K yuebHuky A.B. IleppimnkuHa «®usuka — 7, 8, 9»/
A.B.IléppimkuH; coct. I'.A. JloHmoBa — 11-e u3f., nepepab u gom. — M.: M3maBesibCTBO
«IK3amMeH», 2014,- 269c.

Paboune terpaau (8 ki1.) H.C.Ilypeimiesa., H.E.BarkeeBckast — M.:[poda, 2020r.
[TpoBepouHbIe U KOHTPOJIbHBIE paboThl. Yue6Hoe mocobue. H.C.Ilypeimesa., O.B.JlebeneBa
— M.: Ipoda, 2017.

IInanupyemsle pe3yabTaThbl H3yueHus (pusuku B § kacce
LleHHOCTHbIEe OPUEHTHPBI COZlep)KaHUsl Kypca (PU3MKM B OCHOBHOM ILIKOJIE OIpeZesstoTCs

cneybuKor Gu3MKM Kak Hayku. [TOHATHe «I]eHHOCTH» BKJIIOUAaeT eJMHCTBO OOBEKTHBHOrO (Cam
00BEKT) U CyObEeKTUBHOTO (OTHOIIIEHHE CYyObeKTa K OOBEKTY), MO3TOMY B KaueCTBe LI€HHOCTHBIX
OpHEeHTUPOB (hr3MUeckoro 0o0Opa3oBaHHUSI BLICTYMAIOT OOBEKThI, U3ydyaeMbie B Kypce (GU3WKH, K
KOTOPBIM Y yualiuxcsi GopMUpyeTcs IleHHOCTHOe OTHoIlleHre. OCHOBY TO3HaBaTe/bHBIX 1[eHHOCTeH
COCTaBJ/ISIIOT HAyuyHble 3HAHWs, HayuHble MeTOJbl TI03HAHWS, a I[eHHOCTHAasi OpHeHTalus,
dhopMupyeMasi y yJall[ixcsl B rpoliecce u3yueHus: (GU3UKH, MPOSIBISIETCS:

® B TIPM3HAHWUM IIEHHOCTH HAY4YHOTO 3HAHWS, €ero TMpPaKTUYecKodW 3HaunMMOCTU |,
JIOCTOBEPHOCTH;
® B OCO3HAaHWM I[eHHOCTH (H3UUEeCKHUX METO/I0B WCC/eZlOBaHUSI »KUBOW W HEXHBOU
TIPUPO/IbI;
® B TIOHMMAaHUU CJIO)KHOCTH W TIPOTHBOPEUMBOCTH CAMOIO TIPOIlecca TMO3HAaHWS Kak
M3BEUHOTO CTpeMJIeHHUsI K UCTHHE.
LleHHOCTHAsT OpUeHTalMsl Co/lep)KaHWs Kypca (HU3MKKM MOXKET pacCMaTpUBAThCs Kak

¢ opmupoBaHue:

®  YBaXWUTELHOTO OTHOIIEHUS K CO3UaTeTbHOM, TBOPUECKOU J1esTeTbHOCTH;

® [oHMMaHUe HeoOXoauMOcTH 3(deKkTHBHOrO U 6e30MacHOr0  MCII0/Ib30BaHHUS
Pa3/INYHBIX TEXHUUECKUX YCTPOMCTB;

® rmoTrpeOHOCTH B 0€3yC/IOBHOM BBITIOJIHEHUM TPAaBUI 0€30MacHOCTU WCIO/Ib30BaHMUS
BeIIleCTB B MIOBCE/IHEBHOM >KU3HU;



® cos3gaHue BeiOOpa Oyyliieit mpodeccroHaabHOM /1esiTeTbHOCTH.

Kypc ¢usuku o6saaeT BO3MOXKHOCTIMH (HDOPMUPOBaHUS KOMMYHHMKATHBHBIX LIEHHOCTEH,
OCHOBY KOTOPBIX COCTaBJISIFOT TIpoLiecC 0oOlljeHUs], TPAMOTHasi peub, a L|eHHOCTHAsi OpUeHTaLsI
HarpaB/ieHa Ha BOCIIUTaHUe y yYaliuxcs:

®  [PaBWIBLHOIO MCTIOIb30BaHUs (PU3NUECKON TePMUHOIOTUU U CUMBOJIMKHY;

® [OTpeOHOCTU BECTH [JHAJIOr, BBICYIIMBATH MHEHHWE ONMOHEeHTa, y4YaCTBOBaTh B
JUCKYCCUU;

® CrOCOOHOCTU OTKPBLITO BBbIPDA)KaTh W APTYMEHTHUPOBAHO OTCTaWBaTh CBOK TOUKY
3peHwusl.

JIMYHOCTHBIe, MeTanpeAMeTHbIe 1 NPeMeTHbIe pe3y/IbTaThbl 0CBOEHHUsI COiep)KaHUsA Kypca

HporpaMMa IM03BOJIdeT ,E[O6I/IB(:1TI:CH dlegyrmux pe3yjibTaTOB OCBOEHUSA OGPHBOB&TEHBHOﬁ

MPOrpaMMbl OCHOBHOTO 00111ero 06pa3oBaHusI.

JIuuHoCcmHbIE:
y yuawjuxcsi 6yoym ccpopmupoeambl:

® OTBETCTBEHHOE OTHOLIEHHWEe K YYEHHIO; TOTOBHOCTb M CIIOCOOHOCTH OOyUarLIMXCs K
CaMOpAa3BUTHIO U CaMOOOPA30BaHUI0 HAa OCHOBE MOTHBALIMM K 00yUEHHUIO U MO3HAHMIO;

b yYMeHue sACHO, TOYHO, I'PAMOTHO H3/laraTb CBOW MBIC/IM B yCTHOﬁ U MUCLMEHHOH peuwn,
TOHUMATh CMBIC/T TIOCTAB/IEHHOMW 3a/lau, BBICTPAUBATh apryMEHTAIHI0, TIPUBOUTE TIPUMEDHI
U KOHTPIIpUMeEp;

®  OCHOBBI 9KOJIOTHUECKOU KYJ/IbTYPhl; TOHUMaHHE [IeHHOCTH 370pOBOr0 00pa3a yKU3HU;

¢ (opmupoBaHHEe CMOCOOHOCTHM K 3MOI[MOHAJILHOMY BOCHPHUSTHIO (U3MUECKUX 3a/iad,
pelleHui, pacCy>KeHUl;

® yMeHHe KOHTPOJIMPOBATH MPOLIECC U Pe3y/IbTaT yueOHOU esiTeIbHOCTH;

Yy yuawjuxcsi Mo2ym 6bimb c(hopMUPOBAHbL:
®* KOMMYHHMKATHBHas KOMIIETEHTHOCTb B OOLIEHWH U COTPYJHUYECTBE CO CBEPCTHUKAaMH B
obpa3oBaresibHOM, yueOHO-MCCIe0BaTeIbCKOM, TBOPUYECKOU 1 IPYTHUX BU/IAX AesATe/TbHOCTY;
® KDPUTUYHOCThb MBIIIEHUS], YMEHUEe Pacrio3HaBaTh JIOTMUECKU HEKOPPEKTHbIE BLICKA3bIBaHUS,
OT/INYAaTh THUIOTEe3y OT (aKTa;
®  KpEaTUBHOCTb MBIIILJIEHUS, MHUL[UATHUBBI, HAXOUMBOCTH, aKTUBHOCTH TPH PEIIIEHUM 3a/1au.

MemanpeomemHbie:

pery/isiTUBHbIe

yuawjuecs Hayuamcs:
(hopMyIMpPOBATh U yZIep>KUBaTh YueOHYIO 3a/auy;
BbIOMPATH /IeHCTBUSI B COOTBETCTBUU C TTOCTaB/IEHHOU 3a/jaueii ¥ yC/IOBUSIMU €€ peasTu3ariui;
TJIAaHUPOBATh MyTH JOCTY)KEHUS 1e/iel, 0CO3HAHHO BbIOMpaTh Haubosee 3hdeKTUBHBIE CITOCOOBI
pelieHUst yueOHbIX U IMO3HABaTeTbHBIX 3a/]ay;
Tpe/IBU/IeTh YPOBeHb YCBOEHUsI 3HAHU, eTr0 BpeMeHHbIX XapaKTepUCTUK;
COCTaBJIATh TI7IaH Y TI0CIeJ0BaTe/TbHOCTD 1eMCTBUM;
OCYIIIeCTB/ISITH KOHTPOJIb TI0 00pa3ily ¥ BHOCUTh HEOOXO/IMMbIe KOPPEKTHBHI;
a/IeKBaTHO OLIEHWBAaThb TPAaBUILHOCTb WM OINMOOYHOCTH BBITIOJHEHUs y4yeOHOW 3azaud, eé
00BEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOKHOCTH €€ pelleHus;

yuawjuecsi noJyuam 803MOHCHOCMb HAYUUMbCA:
OTIpe/eNIATh TI0C/IeZI0BaTe/IbHOCTh TIPOMEXKYTOUHBIX 1[eJieli U COOTBETCTBYIOIIUX UM JIeUCTBUM C
y4ETOM KOHEUHOT'O pe3y/ibTaTa;
Npe/IBU/IeTb BO3MO>KHOCTH TI0/TyUeHUst KOHKPETHOT'O pe3y/bTaTa TIPU pellleHuH 3afiady;
OCYILEeCTB/ISATh KOHCTaTUPYIOIUA U TTPOTHO3UPYIOIIUN KOHTPOJIb 10 Pe3y/bTaTy | IO CIIoco0y
JIeUCTBUS;
BbIZIEJIATE U (POPMYJIUPOBATh TO, UTO YCBOEHO M UTO HY>KHO yYCBOUTb, OTpe/ie/isiTh KaueCTBO U
YPOBeHb yCBOEHUSI;
KOHL|@EHTPHUPOBATb BOJIFO [jisl TPEO/I0JIeHUs] WHTE/JIeKTya/lbHbIX 3aTpyJHeHUN U (GU3NUecKux
TIPeTsITCTBUM;

Mo3HaBaTe/IbHbIe
yuawjuecs HaQyuamcsi:



CaMOCTOSITE/IHO BBIJENATh U (POPMY/IMPOBATh [103HABATE/IbHYIO LieJb;

HCII0/Tb30BaTh 0OIIe TIPUEMBI PelIeHus 3a7ay;

TIPUMEHSTH MpaBuJia Y M0JIb30BaThCsl MHCTPYKLMSIMU M OCBOEHHBIMU 3aKOHOMEPHOCTSIMU;
OCYILIeCTB/ISATh CMBIC/IOBOE UTEHUE;

co3/jaBaTh, TPUMEHSTb U TpPeoOpa30BbIBaTh 3HAKOBO-CUMBOJIMUECKHE CpeJCTBa, MOJeNd U
CXeMbl [/ peLlleHus 3a/iay;

HaxXxO/[WTh B Ppa3/JMUHBIX MCTOUHMKaX HWHGOpMAIMI0, HeoOXOAUMYIO /sl pelleHus
MaTeMaTHUecKux MpobseM, U TPeACTaB/sATb e€é B TOHATHOW (opme; TPUHMMAThH pellieHre B
YCJIOBUSIX HETOJTHOW U U30bITOUHOM, TOUHOW 1 BEPOSITHOCTHOM WH(OpMaLuy;

yuawjuecsi nosayudm 803MOHXCHOCMb HAYUUMbCA:
yCTaHaB/MBATh TIPUIMHHO-C/IEICTBEHHBIE CBSI3H; CTPOUTH JIOTMUECKHe PACCY KEeHNs, YMO3aK/TFOUeHHsI
(MHOYKTUBHBIE, /IeAyKTUBHbBIE U TI0 aHAJIOTHH) U BBIBO/IbI;
(dhopMupoBaTh yueOHYHO ¥ OOILEIob30BaTe/TbCKy0 KOMITETEHTHOCTU B 00JIACTH HCIIO/Ib30BAHUS
VMH(OpMaLMOHHO-KOMMYHHKaLIMOHHBIX TexHonorui (MK T-koMrneTeHTHOCTH);
BU/IeTb GU3NYECKYIO 33/jauy B APYTHX AWCLMIUIMHAX, B OKPY KaroL[el KU3HY;
BBI/IBUraTh TUTIOTE3bI MPU pellieHNH yueOHbIX 3aZlau ¥ MOHUMaTh He00XO0ZAUMOCTb X TIPOBEPKU;
IUIaHUPOBaThb W OCYIIECTB/ISATH ~ [eITeJIbHOCTb, HAlpPaB/AeHHYI0 Ha pelleHWe  3ajau
MCC/Ie/J0BaTeIbCKOT0 XapaKTepa;
BbIOMpaTh Hauboee palvioHaIbHbIE U 3 GeKTUBHBIE CITOCOOBI pellleHus 3a/1ay;
VHTEepIpeTupoBaTh MH(OPMALMK (CTPYKTYPHUPOBaTh, TEPEeBOJUTH CIIOIIHONW TEeKCT B Tabmuily,
Tpe3eHTOBaThb MOTyueHHY0 UH(hOpMaLMio, B TOM uKce ¢ romotisio MKT);
olLleHMBaTb WHpOpMaLMIO (KpUTHUeCKasi OLleHKa, OL[eHKa JOCTOBEPHOCTH);
yCTaHaB/IMBaTh IPUYUHHO-CJIE/[CTBEHHbIE CBSI3M, BLICTPAUBATh PAaCcCy»KeHusi, 00001IeH s

KOMMYHUKAaTHUBHbIE

yuawjuecsi Hayuamcsi:
OpraHU30BbIBaTh YyueOHOe COTPYZAHMUECTBO W COBMECTHYIO [I€ATEJIbHOCTb C YUYHUTeJIeM U
CBEPCTHUKAMU: OTIPeZEe/ISITh Ie/Ih, pacrpeessTh GYHKIUHW U POIM YUaCTHUKOB;
B3aMMO/IeFICTBOBATh M HAXOJUThb 00II[He CIocoObl pabOThI; paboTaTh B TPYIIE: HAXOJUTh 00IIee
pellleHre W paspellaTb KOHGIMKThI Ha OCHOBE COTJIACOBAHHUS TMO3WLIMK W yuéTa WHTEPECOB;
CJTyIaTh MapTHEPA; (OPMY/IMPOBATh, APTYMEHTUPOBATh U OTCTAUBATh CBOE MHEHHUE;
MPOrHO3UPOBATh BO3HUKHOBEHHE KOH(IMKTOB MPU HA/TMUMU Pa3HbIX TOUEK 3PEHUS;
paspeliiaTh KOHMIMKTHI HA OCHOBE yUéTa UHTEPECOB U MO3UIUI BCEX YUaCTHUKOB;
KOOD/JJUHHUPOBATh U NMPUHUMATh Pa3/IUUHbIE MTO3ULIMU BO B3aUMO/IEHCTBHY;
apryMeHTUPOBaTh CBOIO TIO3WIIMI0O W KOODJWHUPOBaTh €& C TIO3WILMSMU TapTHEPOB B
COTpPYJHUYECTBE MPU BLIPAOOTKE OOIIIEro pelieHus B COBMECTHOM JesITe/IbHOCTH.

ITpedomemnble:
npeomemHble pe3y/ibmambl obyueHusi puzuke 8 8 kiacce npedcmasneHbl 8 COOePHCAHUU
Kypca no memam.

OcHOBHOe co/iep)XKaHue Kypca

1. ITepeoHauanbHble ceedeHust 0 cmpoeHuu geujecmea (6 u)

I ypoBeHn
PasButne B3risi[0B Ha CTpoeHMWe BellecTBa. MoJiekyJsibl. JJUCKpeTHOe CTpoeHWe BeljecTBa. Macca u

pa3mMepbl MOJIEKYI.

BpoyHoBckoe aBwkeHue. TeroBoe ABM>XKeHHe MoeKya v atoMoB. duddy3us. Ces3b Temrieparypbl

TeJla CO CKOPOCTBIO TEIVIOBOI'O ABMXKeHUA YdCTUL] BelljeCTBa.

B3anmogeiicTBre uacTvil BeirjectBa. CMauvBaHue. KanuiisipHbie sSIB/IEHUS.
Mogenu TBepzOro, XUJKOTO W Ta3000pa3HOT0 COCTOSHUM BelljecTBA M WX OObsSICHEHHE Ha OCHOBe

MOHEKyHHpHO—KHHETHHECKOﬁ T€OpUH CTPOEHUA BEIeCTBA.

II ypoBeHsb
Crnioco6bl U3MepeHHsi pa3MepoB MoJiekyJ1. MiamepeHue ckopocTeid MosieKys. Ombit IIITepHa.

JTaGopaToOpHBIE ONBITHI



I ypoBens

HabsroieHre 1e/TMMOCTH BelljecTBa.

Habsrozenve siBnenust augdy3nu B ra3ax v XKAAKOCTSIX.
HccnenoBanue 3aBUCMMOCTH CKOPOCTU AU (dy3Un OT TeMIlepaTyphbl.
II ypoBenn

Vi3smepeHue pa3MepoB MOJIEKY/I.

ITpedmemubie pe3yabmambi 06yueHus
Ha ypoeHe 3anomuHaHus

I ypoBenn

Hasbigamn:

(hu3nUecKylo BeIMYMHY Y ee YCII0BHOe 0003HaueHue: TemriepaTypa (t);

eIMHULIL (PU3NUeCKUX BemunH: °C;

(husnueckre MpuOOPHI: TEPMOMETD;

TIOPSIIOK pa3MepoOB M MacChl MOJIEKYJT; UMC/Ia MOJIEKY/T B eIUHUIIE 00beMa;

METOAbl H3yueHWsA GU3UUECKUX SB/IEHWN: HaOMoJeHue, THIOTe3a, SKCIEePUMEHT, TeOopus,
MOJeMpOBaHue.

Bocnpousgodums:

UCTOpUYeCKHe CBeZIeHUs O Pa3BUTUM B3TJISIIOB HAa CTPOEHME BeleCTBa;
orpejiesieHUst TIOHSITUN: MOJIeKy/1a, aToM, auddysus;
OCHOBHBI€e TI0JI0’KEHHsI MOJIeKY/IIPHO-KMHETHUeCKO TeOpUH CTPOEHHsI BellleCTBa.

Onucbleamb:

siBjieHve JudQysuy;

XapaKTep [BIKEHHUsI MOJIEKYJI ra30B, KUJKOCTeH 1 TBepAbIX TeJl;
B3aMMO/IeMICTBHE MOJIEKYJI BEIIleCTBa;

sIBJIeHVe CMauVBaHMSI;

KaluWIsIpHbIe sSIBJIEHNS;

CTpOeHHe U CBOWCTBA ra3oB, XUJKOCTel 1 TBeP/bIX TeJl.

II ypoBenn
Bocnpousgooums:
TIPUMeEPBI, TTO3BOJISIIOIME OLIeHUTh Pa3Mephl MOJIEKYJT M YHC/I0 MOJIEKYJ/T B eJUHHILIe 00beMa;

yzeto onbita [lITepHa.

Onucbleamb:

criocoObl M3MepeHHs: MacChl ¥ pa3MepOB MOJEKYJT;
omnbIT ITepHa.

Ha ypoexe noHumaHus
I ypoBeHn
IIpusodumb npumepbl:

SIBJIHUH, TIOATBEP)KJAIOLIMX, UTO: TeJla COCTOSAT W3 YacTHL, MeXAY KOTOPBIMH CYILeCTBYIOT
TIPOMEXXYTKH; MOJIEKY/IbI HaXOZATCS B HETPePHIBHOM XaOTHUECKOM [IBYDKEHUH; MOJIEKYJIbI
B3aUMO/IEMCTBYIOT MeXXy CO0OIi;

SIBJIEHUH, B KOTOPBIX HAaO/TI0ZlaeTcsi CMauMBaHKUe ¥ HeCMaulBaHUe.

ObovsicHAMD:

pe3y/bTaThl OMBITOB, [OKA3bIBAIOLIUX, UTO Te/la COCTOSAT W3 4YaCTULl, MeXJy KOTOPbIMH
CYLLIeCTBYIOT ITPOMEXKYTKHY;

pe3yJIbTaThl OIBITOB, A0KA3bIBAIOIIMX, UTO MOJIEKYJ/IbI HaXOJSATCS B HETPEPHIBHOM XaOTUYeCKOM
JBwkeHUH (OpOYHOBCKOe ABIKeHMe, auddy3us);

OpOYHOBCKOE /IBIDKEHUE;

nupy3no;

3aBUCHUMOCTb: CKOPOCTH AWUGQY3UM OT TeMIepaTypbl BeIlecTBa; CKOPOCTH AUGQY3ur OT
arperaTHOTO COCTOSIHUSI BEIl[eCTBa; CBOWCTB TBEPABIX TeJl, )KUJKOCTel 1 ra30B OT UX CTPOEHHUS;
SIBJIHUs] CMAaUMBaHUs U KalW/UISIPHOCTH.

II ypoBenn
ObwBacHAMD:

OT/IMYMe TIOHATHSL CpeJHell CKOPOCTH TeIJIOBOIO JBIDKEHHS MOJIeKY/] OT TIOHSTHSI CpefHei
CKOPOCTU MeXaHWYeCKOTo JABW)KeHUsI MaTepraabHON TOUKHY;

pe3yJibTaThl onbita LITepHa;

3aBUCUMOCTb BBICOTHI TOJbeMa JKMAKOCTH B KalWulsipe OT ee IUVIOTHOCTH U OT JAuamerpa
Karnuusipa.

Ha yposHe npumeHeHuUsi 6 MUNUYHbIX CUMyayusix
I ypoBeHn
Ymemb:

HU3MEDATHL TEMIIEPATYPY U BbBIPAXKAThH €€ 3HaUY€HHE B Irpadycax I_IEJ'IBCI/IH;



® 00600maTh Ha SMNMPUYECKOM YPOBHE pe3ysbTaTbl Hab/IO/jaeMbIX SKCIIEPUMEHTOB M CTPOWTH
VH/IYKTUBHBIE BBIBO/IBI;
®  [IpUMEHSITh MOyYeHHbIe 3HaHWS K PeIIeHHI0 KaueCTBeHHBIX 3a7ay.
II ypoBeHsn
Ymemb:
®  TIPUMEHSATH N0TyUYeHHbIe 3HaHWs K 00BSICHEHHIO sIBJIeHHH, Hab/T0JaeMbIX B IIPUPO/ie U B OBITY.
Ha ypoeHe npumeHeHUs1 8 HeCMAHOAPMHbIX CUMYyayusix
I ypoBenn
Obobwamn:
®  [I0/Jy4YeHHble IIPU U3yUeHUU TeMbl 3HaHUS, NIPeJICTaB/ISATh UX B CTPYKTYPUPOBaHHOM BHU/E.
Ymemb:
®  BBLINOJIHATL 3KCIIEPUMeEHTalbHbIe WCC/IeI0BaHMs, yKa3aHHbIe B 3aflaHUsX K Taparpadam u B
paboueil Tetpasu (siBieHWe JUQQY3UH, 3aBUCHMOCTb CKOpOCTH Auddy3ur oT TemriepaTypbl,
B3aMMO/eliCTBUe MOJIeKy/l, CMaurBaHUe, Kallu/IsipHble sIBIeHUs).

2. MexaHuuecKue ceolicmea xcuokocmetl, 2a308 u meepobix mes (12 u)

I ypoBenn

[aBnenue >xuzikocTeil 1 ra3oB. OObsiCHeHUe JaBeHUs )KHUAKOCTeN U ra3oB Ha OCHOBE MOJIEKY/ISIPHO-
KVHeTHYeCKOM TeOpHUU CTPOeHHs Bell|ecTBa.

Ilepesaua paBneHuss >KUOKOCTAMUM M rasamu. 3akoH Ilackansa. [JaBjieHre B JKMAKOCTH M Trase.
Coobmarorecs: cocypl. ['nipaBmyeckas MarvHa. ['upaBinueckuii npecc. MaHOMeTpBL

ATtMocdepHoe faBiieHHe. M3MepeHre atMocdepHoro AasneHusi. bapomerprl. BivsHue atMocgepHoro
JlaB/ieHHsI Ha >)KUBOM OpraHU3sM.

[JelicTBUe )XUAKOCTH Y rasa Ha IIOrpy>keHHOe B HUX TeJlo. 3aKOH ApxuMe/a. Y C/I0BUs I/IaBaHUsl TeJl.

CrpoeHue TBepbix Tel. Kpucrasuimueckue u amopdsble Tesa. dedopmaiuysi TBepAblx Tesl. Bugbl
Jedopmarun. CBOWCTBA TBEPABIX TeJl: YIPYTOCTh, TPOUHOCTb, TVIACTUYHOCTD, TBEPOCTh TBEPABIX TeJl.

IT ypoBeHn

N3meHenune atMochepHOTO JJaB/eHUs C BBICOTOM.

IInaBanue cypos. BosgyxornnasaHue.

®dpoHTa/IbHbIE Ta00paTOPHbIE PadoThI
I ypoBenn

1. I3aMepeHUe BbITAJTKHBAIOLEN CUTBI.

2. VI3yyeHue yCJIOBUiA I171aBaHUs TeJl.

II ypoBeHsb

3. HabroeHre pocta KpUCTa/UIoB.

JIaGopaTOpHBIE ONBITHI
I ypoBens
V3yueHvie BUJOB le)OpMaLiiK TBEP/BIX TeJl.

IIpegMeTHBbIE pe3yabTaThl 00yUeHUs
Ha ypoene 3anomuHauus

I ypoBenn
Hasbieamb:

* (u3MUecKue BeJMUMHBI U UX YCIOBHBIE 0003HaueHUs: JasneHue (p), oobeMm (V), maoTHOCTD (p),
cuna (F);

®  e/MHULIbI IePeUYNCIeHHbIX Bhlllle (PU3MUeCKUX BeIUUKH;

¢  (usnyeckue nMpuOOPHI: MaHOMETP, HapoMeTp;

® 3HayeHHe HOPMaJBHOTO aTMOC(EpPHOTO JaB/IeHMUSI.

Bocnpou3godumb:

® ompefe/nieHus1 TIOHATUM: aTMocdepHoe [aBiieHWe, Jedopmalius, yropyras Jedopmarivs,
I1acTUveckKas AedopMaliys;

e (dopMmynbl: JaBieHUs] >KUAKOCTM HAa [JHO W CTEHKH COCY/ja; COOTHOLIEHHUs] MeXAY CHJIaMy,
JeMCTBYIOIMMHU Ha MOPIIHY THpaBIMdeCcKON MalllvHbI, U IJIOa/IbI0 MOPIIHEH; BbITaTKMBaIOIe!
CHJIBL;

* 3akoHsbl: [Tackans, Apxumena;

®  yCJIOBUS IJIaBaHUS Tel.

Onucbieamn:
¢ omnbiT Toppuuey Mo U3MepeHHIo aTMOC(HepHOTO JaBJieHus];



®  OIBIT, JOKa3bIBAIOIIMI Haauure BbITaJKUBaOLLel CU/bl, IeHCTBYOIel Ha Teso, MOrpyKeHHoe B
SKUAIKOCTb.
Pacnosnasamb:
®  pasnuuHble BU/bBI AedopMaliii TBepAbIX Tell.
II ypoBenn
Hasbigamb:
¢ (u3MUeCKHe BeJIMUMHBI U UX YC/IOBHBIE 0003HaueHUs: MeXaHuueckoe HarpspkeHue (Q), MoIy/b
FOwura (E), oTHOcUTenbHOe yaauHeHMe (Al);
eIMHULILI TTePEUNC/IEHHBIX BhIIIe (DU3UUECKUX BETUUNH.
Bocnpousgooums:
orpefiesieHUs TIOHSTHN: MeXaHUUeCKoe HarlpsbKeHue, Tpejies IPOYHOCTH;
(opMyJIbI: COOTHOIIIEHHs PabOT Masioro U GOJBLIOTO MOPLIHEH rUpaBIuUecKoi MauvHbl, KIT/T
TU/PaBIMUYeCcKOil MallWHbI, MeXaHWYeCKOTO HarpshKeHWsi, OTHOCHTENBHOTO YAJIMHEeHUs], 3aKOHa
I'yka;
«30JI0TO€ TIPAaBUJIO» MeXaHUKUY;
® 3akoH ['yka.

Ha ypoexe noHumaHus
I ypoBenn
IIpueodumsb npumepbi:
®  OINBITOB, WUTIOCTPUPYIOLINX 3aK0OH [lackais;
®  OMBbITOB, ZOKA3bIBAIOIINX 3aBUCUMOCTD JIaBJIeHHUS KUJKOCTH Ha THO M CTEHKU COCYZA OT BBICOTHI
cTo0a XUJKOCTH U OT ee TJIOTHOCTH;
®  COOOIIAOIIMXCS COCY/I0B, UCIIO/B3YEMBIX B OBITY, B TEXHUUECKMX YCTPOWCTBAX;
®  Dpa3TMUHBIX BUOB /lehopMalliH, TIPOSIBJISIFOIIMXCS B IPUPO/Ie, B OBITY U B POM3BO/ICTBE.
Ob6wsiCHAMD:
® TpUPOAY JAaBJeHUs Ta3a, ero 3aBUCHMOCTb OT TeMIlepaTypbl U 00beMa Ha OCHOBE MOJIEKYIISIPHO-
KUHeTUUeCKOl Teopru CTPOeHUs BellleCTBa;
TIpOLiecC Nepejayuy AaB/eHus )KUAKOCTSIMU U ra3aMU Ha OCHOBE UX BHYTPEHHET0 CTPOeHUs;
HEe3aBUCHMOCTD JaBJIEHUS KUAKOCTH Ha OJHOM U TOM JKe YPOBHE OT HarlpaBJieHuNs;
3aKOH COOOIIAIOIINXCS COCY/IOB;
TIPUHLIUTI IeHCTBYS TUAPABINYECKON MAalIMHBI;
YCTPOWCTBO W TIPUHLIMIT JeHCTBUS: TUAPABIMYECKOTO Mpecca, pPTyTHOro bapomerpa u 6apomerpa-
aHepou/a;
MpUPO/Y: aTMOC(epHOro AaB/ieHus], BLITATKABAIOLIEH CHBI U CUJIBI YIIPYTOCTH;
T/IaBaHue TeJl;
®  OT/IMYMe KPUCTATTMYeCKUX TBEPABIX TeJl OT aMOP(HBIX.
Bblgooumn:
*  (QopMyny COOTHOILEHUSI MeXAY CUIaMHU, AeHCTBYIOLMMHI Ha TIOPLUIHU FHMAPaBIAYeCKON MallllHBbI,
Y TUIOLa/IbI0 TIOPIIHEH.

II ypoBenn

O0BsACHAMD:

®  QHW30TPOINMUIO CBOHCTB MOHOKDHUCTAJI/IOB;

®  XapakTep 3aBUCUMOCTUA MeXaHUUYeCKOTO HATPSDKEHUS OT OTHOCUTEBHOTO Y/ TUHEHHSI.

Bblgooumn:

®  WCIIO/Ib3ysl METOJ| MOJIeTMPOBaHus, (POPMYJIbI: ZAB/IEHUS XUIKOCTH Ha /JHO W CTEHKH COCY/a,
BBITA/IKUBAIOLL[el (apXHUMeI0BOM) CUIBI;

®  COOTHOIIIeHHE paboT, COBEPIIIaeMbIX TOPIIHAMU TH/PABIAYeCKOW MallTUHBI.

Ha ypoeHe npumeHeHUsl 8 MUNUYHBIX CUMyayusix
I ypoBenn
Ymemb:
®  U3MepATh: JaB/ieHre JKUJKOCTHU Ha JHO W CTEHKHM COCyJia, aTMOC(epHOe jaBieHHe C MOMOLLbIO
OapomeTpa-aHepou/a;
®  DOKCTepUMEHTANbHO YyCTaHaB/IMBATh: 3aBUCHUMOCTb BBITAJKMBAKOLIEN CUBI OT TJIOTHOCTU
JKUJKOCTUA ¥ 00beMa TIOTPY>KeHHOW YaCTH TeJla, YC/IOBUS T/IaBaHuUs TeJl.

Ilpumenamn:
® 3akoH [lackansg K OObsSCHEHMIO SIB€HWM, CBSI3aHHBIX C Tepefilaueil [aBjieHUs] KUIKOCTSAMH U
rasamu;

® (¢dopmynbl: s pacueTa AaBjeHHUs Ta3a Ha JHO M CTEHKH COCYZa; COOTHOLIEHHS] MeXAY CUIaMHu,
JIeMCTBYIOIIMMU Ha TIOPIIHU TUPaBIMUeCKOl MallliHbI, U TJI0IIA/IbI0 MOPIITHEel; BbITaTKHUBaIoIei
(apxumeioBOil) CUIBI K PellieHuI0 3a/1au.



II ypoBeHnsn
Ymemb:
®  BbIpAIMBATh KPUCTA/I/IbI M3 HACKIL[EHHOTO PacTBOPA COJIeH.
Ilpumensamb:
® COOTHOILLIEHWE MeXAY BBICOTOW HEeOJHODOAHBLIX >KUAKOCTeH B COOOIIAIOIIMXCA COCyJaX U MX
TJIOTHOCTBIO K PeLlIeHHI0 3a/ay;
®  «30/10TOE TIpaBWIO» MeXaHukKu U ¢opmyny KIIJI K pacueram, CBs3aHHBIM C paboToi
TUJpaBIAYeCKON MallluHBbI.
Ha ypoeHe npumeHeHUs1 8 HeCMAHOAPMHbIX CUMYaAYusix
I ypoBenn
Obobwamb:
®  «30/10TOE MPAaBU/IO» MeXaHUKH Ha pa3NMyHble MeXaHW3MbI (THAPaBINUecKas MallliHa).
Ilpumenamn:
®  MeTO/i MOZe/MPOBaHUs TIPY MOCTPOEHUH JieJ[yKTUBHOTO BbiBO/la (hOpMYyJI: JaB/AeHUsl )KUAKOCTH Ha
[THO U CTeHKU COCY/1a, BhITalKUBatoIlleil (apXxvMe0BOI) CHJIBI.
Hccnedosams:
®  yC/IOBUS TIJIaBaHUS TeJl.
3. Tennoevie sienenus (12 u)

I ypoBenn

TernoBoe paBHOBecue. Temmepatypa u ee wusmepenue. Illkana Lenscus. A6comoTHas
(TepMoAVHAMUUECKast) IIKasIa TeMrepaTyp. AOCOFOTHBIN Hy/Tb.

BHyTpenHss sHeprus. [IBa crioco6a n3MeHeHUs1 BHyTPeHHel SHepruu: Tersiornepezada u pabora. Bussl
Teruionepefauu:  TeIONpOBOJHOCTb, KOHBEKLMs, U3Ay4yeHHe. KoauuecTBO  TeM/IOTHL. — Y/Je/bHast
TeIVIOEMKOCTB BellleCcTBa. Y Jje/ibHasi TeljloTa CropaHusl TOMyMBa. [1epBblid 3aKOH TepMOJUHAMUKH.

®@poHTa/IbHBIE JIadopaTopHbIe PadoTHI

I ypoBenn

4. CpaBHeHMe KOJIMUEeCTB TeIJIOThl [IPY CMELLIMBAaHUY BOZbI pa3HOI TeMIlepaTyphl.

5. VI3MepeHue y/le/IbHOH TeIJI0eMKOCTH BellleCTBa.

JTaGopaToOpHBIE ONBITHI

I ypoBens

HabnroieHrie TeronpoBOAHOCTH BOALI U BO3yXa.

HabmroeHrie KOHBEKLIUH B XKUJKOCTSIX U ra3ax.

HabsntoieHre 1porieccoB I/1aB/ieHys U OTBep/IeBaHus.

Vi3amepeHue y/ie/IbHOM TeM/IOThI I/1aB/eHUs JbJa.

HabntomeHre 3aBUCHMMOCTM CKODOCTHM MCIApeHUsi J>KUAKOCTA OT pOJa >KUAKOCTH, TUIOLIAU ee
TIOBEPXHOCTH, TeMIIepaTyphl U CKOPOCTH y/a/leHusI 11apoB.

N3mepeHue B/1a)XHOCTH BO3/yXa.

IT ypoBeHn
HabsnroieHrie n3MeHeHNsI BHYTPeHHelH SHepriu Tejia TPy COBepIeHnH PaboThI.

HQEQMETHLIE pe3y/1bTaTbl 00 yueHus

Ha ypoene 3anomunanusn
I ypoBenn
Ha3zbieamb:
¢ (u3MUecKHe BeJIMUMHBI U MX YCIOBHBIE 0003HaueHWs: Temreparypa (t, T), BHyTPeHHSSI SHEPIHS
(U), xonuyecTBo TerioThl (Q), yZAe/bHas TeIJIOeEMKOCTb (C), yZe/lbHasi TelyioTa CropaHus TOTI/IMBA
(q);
®  e[UHUIIBI IEPEUHC/IEHHBIX BhIle (PU3NUeCKUX BeJTMUMH,;
®  (usnueckue pUOOPBI: TEPMOMETP, KaJIOPUMETP.
Hcnonbzosamb:
®  [IpU ONMCAHUM SIBJIEHUM TIOHSTHUS: CUCTeMa, COCTOSTHUE CUCTEeMBI, TTapaMeTpPhl COCTOSTHUSI CUCTEMBI.
Bocnpousgooums:
®  OmpeJie/IeHUs] TIOHSITUM: TEIJIOBOE [BIDKEHUE, TeIJIOBOe paBHOBECHE, BHYTDEHHSST 3HEpTHs,
TerIonepezaya, TeTUIONPOBOHOCTb, KOHBEKIIVSA, KOJTMUECTBO TEIUIOTHI, YAe/lbHasl TEeTIOEMKOCTD,
yZenbHasl TeTJI0Ta CropaHus TOTLIVBA;
e (opMmynbl 1A pacyeTa KOJIMYECTBa TETUIOThI, HEOOXOAUMOrO /ISl HarpeBaHUS UK BbIJIENIIEMOTO
TIPY OXJIAXKJIEHUU TeJIa; KOJIMUeCTBA TEIIOThI, BhIIE/IIEMOTO TIPY CTOPaHUM TOTUIMBA,;
*  (GopmynMpoBKy U (hopMYyJTy TIEPBOTO 3aKOHA TEPMOAVHAMUKHU.



Onucblgams:
®  ONBITHI, WITKOCTPUPYIOIIVE: U3MeHeHHe BHYTPEHHeH SHepruu Teja TpU COBepIIeHUH paboThI;
SIBJIEHUS TEIJIONPOBOJHOCTH, KOHBEKLIVH, U3/Ty4YeHNs;
®  OIBITHI, TTO3BOJISIIOIIME BBECTH MOHATHE y/ieMbHOMN TerI0eMKOCTH.
Pazauuamsb:
®  crioco0Obl TeryIonepeayH.
II ypoBensn
Bocnpousgodumb:
®  ompeje/ieHUs TIOHSATHI: CHUCTeMa, COCTOSIHAE CHCTeMbl, TlapamMeTpbl COCTOSIHUSI, abCOMOTHas
(TepMo/[TUHaMUYECKas) TEMITEPATYPa, AOCOMIOTHBIN HYJ/Ib TEMIIEPATYP.
Onucbligamb:
®  [pUHLUII TocTpoeHus ikan PapeHreiita U Peomropa.
Ha ypoeHe noHumaHus
I ypoBens
IMpusodumsb npumepbl:
®  U3MeHeHHs BHYTPeHHel SHepruu Tesia NPy COBepIIeHNH paboTh;
®  U3MeHeHUs BHYTPEHHeU SHepruu MyTeM Tersionepejauy;
®  TEruIONPOBOJHOCTH, KOHBEKLVU, U3/TyUeHus B IPUPO/e U B OBITY.
Ob®BsicHAMD:
®  0COOEHHOCTb TEMITEPATYPhI KaK MapaMeTpa COCTOSHUS CUCTEMBI;
®  HeJOCTaTKU TeMIlepaTyPHbIX IIKasl;
® [pUHOUIT TOCTpoeHWs IuKanael Llenbcusi ©  abcomOTHOW  (TEPMOJUHAMUUYECKOW) KAkl
TeMIeparyp;
® MexaHW3M TeIUIONPOBOAHOCTU U KOHBEKLIUY;
®  (Qusuueckdil CMBICT TIOHSATHUM: KOMMUECTBO TeIUIOThI, V/e/ibHasi TeIVIOEMKOCTh BellleCTBa;
yZenbHad TeIioTa CropaHys TOTI/INBA;
® [PUYMHY TOTO, YTO IPU CMEIUMBAHUU ropsiuel U XOI0AHOM BOJbI KOJTMUECTBO TEIUIOTHI, OTAaHHOe
ropsiueii Bo/joii, He paBHO KOJIMYECTBY TeIJIOThI, TIOJyUYeHHOMY XOJI0ZHOM BOJOM;
® [IpUUMHY TOrO, YTO KO/JIMYECTBO TEIUIOTHI, BbIJe/IMBIIEeCs IPU CrOpPaHWU TOIUIMBA, He DPAaBHO
KOJIMYECTBY TEILIOThI, MOTyYEHHOMY TIPU 3TOM HarpeBaeMbIM TE/IOM.
/lokasbieamnb:
® yro Tesa 00JIafAIOT BHYTPEHHeW SHeprueli; BHYTPEHHSISI SHEPTHs 3aBHCHT OT TeMIlepaTypbl U
Macchl Tesa, a TaKKe OT ero arperaTHOTrO COCTOSIHUSL U He 3aBUCHUT OT JBWPKEeHUS Tesa Kak L[eI0oro
U OT eTr0 B3aUMO/IeNCTBUS C IPYTUMHU TeTlaMHU.
II ypoBeHsn
BbigoOumnb:
*  dopmysy paboThI ra3a B TEpMOJMHAMUKE.
Ha ypoeHe npumeHeHUs1 8 MUNUYHBbIX CUMyayusix
I ypoBenn
Ymemb:
®  TepeBO/IUThH 3HAUEHHE TEMIEPaTyphl U3 IpasycoB I]enbCcus B KeJIbBUHBI U 00PAaTHO;
®  [10/Ib30BaThCsl TEPMOMETPOM;
® SKCIIepUMeHTarbHO W3MepsiTh: KOJMYeCTBO TEMJIOThI, TOAy4YeHHOe WKW OT/aHHOe TesoM;
VZeJIbHYIO TeIJI0eMKOCTh BellleCTBa.
Ilpumenamn:
® 3HaHWS MOJIEKY/ISIPHO-KUHETUUeCKOW TeOpUH CTPOEHUs BellecTBa K OOBSICHEHUIO TIOHSTHS
BHYTpeHHel 3Hepruy;
®  Qopmynbl A pacueTa: KOJIMUYECTBA TEIJIOThI, TIOJIyUeHHOT0 TeJIOM MPH HarpeBaHWU U OTAAHHOTO
MpU OXJI&XKAEHUH; KOJIMYeCTBa TeIIOThI, BBIJESIOIIerocs MpyU CrOpPaHWU TOIUIMBA, K PeLIeHUI0
3ajau.
IT ypoBeHn
Ymemb:
® BBIUMC/IATH TOTPEIIHOCTb KOCBEHHBIX W3MepeHWM Ha TipuMepe H3MepeHUs yAenbHOMN
TeI/JI0EMKOCTH BeLleCTBa.
Ilpumenamn:
* (dopmyny paboThl ra3a B TepMOAMHAMUKe K PEIIeHHI0 TDEHUPOBOYHBIX 3a/1a4;
®  ypaBHeHHe TelIOBOro OasaHca MpH PelleHruH 3aiau Ha Terioo0MeH;
®  [IepBbIi 3aKOH TePMOJUHAMUKHY K pellleHu0 3a7iau.
Ha ypoene npumeHeHusi 8 HeCMaHOAPMHBIX CUMYayUsIX
I ypoBenn
Ymemb:



®  YUNUTLIBaTh SIBJIEHUs TeIJIONPOBOJAHOCTH, KOHBEKLUMHM U W3/IyUeHUs TPU pelleHUd MPOCThIX
OBLITOBBIX MPO6JIEM (COXpaHeHUe Teria MU X0J10/ia, YMEHbIIeHWEe WIH YCUIeHHe KOHBEKIIMOHHBIX
MOTOKOB, YBeTMUeHHe OTpaXkaTe/TbHOM WM MOT/I0IIaTe/TbHON CrIoCOOHOCTH TTOBEPXHOCTEH);

®  BLIMOJHATL SKCIIepUMeHTarbHOe WCCeJoBaHWe TIPU UCIOIb30BAaHUKM YaCTUUHO-TIOMCKOBOTO
MeTo/a.

O6obwamb:

®  3HaHW 0 criocobax U3MeHeHUs BHYTPeHHeH SHEPIUU U BU/IAX TeTUIOoNepejaun.

CpasHusamb:

®  CrocoObl U3MEHEHUsI BHYTPEHHEH SHEPTHH;

®  BU/BI TeIUIOTIEpeaumn.

II ypoBeHs

Ymemb:

®  BBIMOJIHATH UCC/IEJOBAHUS TIPU TIPOBE/IEHNH J1TabopaTOpHBIX PaboT.

4. W3meHeHUe azpezamHblx cocmosiHull geujecmea (6 u)

I ypoBeHn

ITnaBnenue u otBepzeBaHue. TemrepaTypa I/1aBlIeHUs. Y Je/lbHasi Tell/ioTa I1aB/IeHus.

Wcnapenue u KongeHcauus. HacbuieHHsld nap. Kumenue. 3aBUCHMMOCTb TeMIlepaTypbl KUIIEHUsI OT
JlaBJieHusl. Y iesbHas TerjioTa napoobpasoBanusi. BnaxxHocTs Bo3yxa. Vi3sMepeHue Bl1a)KHOCTH BO3ZyXa.

IT ypoBeHn

TemrniepaTypHble 11Kaabl Papenreiita u Peomropa.

PaboTa ra3a npu paciuvpeHun.

HQEAMETHBIE pe3y/ibTdThbl 00 yueHus

Ha ypoene 3anomuHaHus

I ypoBeHn

Ha3sbieams:

* (u3MUecKWe BeJIMUMHBI W WX YCJIOBHble 0003HAueHWs: yAenbHash TeIyioTa TuiaBieHus (#1),
y[ienbHas TerjoTa nmapoodpasoBanus (L), abCco/MOTHAsA BJIAXKHOCTh Bo3Ayxa (#r), OTHOCUTeTbHAs
BJI&KHOCTH Bo3ayxa (#j);

®  e[UHULIbI IepeUrC/IeHHBIX BhIle PU3NUeCKHX BeJTMUKH;

*  (usnyeckue nMPUOOPHI: TEPMOMETD, TUTPOMETP.

Bocnpousgoouma:

® ompefiefieHUs1  TIOHATWN:  TU/IaBJieHWe W KpPUCTA/UIM3alysi,  TemriepaTypa  IUIaBJIeHHs
(kpucTasuM3alyu), yjenbHas TeIyioTa IiaBjieHWs (KpUCTa/uIM3aliiu), TMapooOpa3oBaHue,
WcrapeHue, KUMeHue, KOHJeHcalys, TeMrepaTypa KumneHus (KOHZAeHCaluH), yJenbHas TeIuioTa
rnapoo0Opa3oBaHus (KOH/IEHCAIIMW), HAaCbII[eHHbIA Tap, abCo/IOTHAs B/IAKHOCTH BO3/yXa,
OTHOCUTe/bHAsE BJIA)KHOCTb BO3/IyXa, TOUKAa POCH;

* (opmynbl AJisi pacueTa: KOJIMYeCcTBa TeTUIOTh, He00XOAUMOTO A/isi T/IaB/ieHrs1 (KpUCTalId3alin);
KOJIMUEeCTBa TeTUIOThI, HeOOXOMMOTO /IS KHUIeHus1 (KOH/IeHCalii); OTHOCUTE/IbHOM BJ/IaKHOCTH
BO3/IyXa;

® rpaduku 3aBUCUMOCTH TeMIlepaTyphbl BellleCTBa OT BpeMeHW TpH HarpeBaHWHU (OXJaXJeHUW),
T/IaB/IeHUH (KPUCTA/UTA3ALIAKN), KUTTeHUH (KOHIEeHCalin).

Onucbieamnb:

* HabmrofaeMble sIBJIeHUS TPeBpaILleHNsI BEI[eCTBa U3 OZHOTO arperaTHOr0 COCTOSTHUS B APYTOe.

IT ypoBensn

Bocnpousgooums:

®  [IOHSATHe JUHAMUYECKOTO PABHOBECHSI MeXKAY >KUJKOCTBIO U ee IapoM.

Ha yposHe noHumaHus
I ypoBens
ITpugodumsb npumepbl:
®  arperaTHBIX NPeBpAIL[eHH BelecTBa.
O6®BACHIMb HA OCHOBe MOAEKYASIPHO-KUHEeMUUECKOU meopuu CmpoeHusl 8elyecmeda U 3Hep2emuyeckux
npedcmaegneHull:
® [pOLeCCHI: TJIaBJ€HUS W OTBEp/E€BaHUS KPHCTA/UTMUECKUX Tes, TUIABJeHUs W OTBep/ieBaHMs
amMop(dHBIX Te1, Tapoobpa3oBaHus, UCTIApEHUs, KUTIEHUS U KOH/IeHCAInY,;
®  TIOHIDKEHHWe TeMITePATyPhl )KUJAKOCTH TIPH UCTIapEHUH.
O6b5CHAMDb HA OCHOBE MO/IeKY /I PHO-KUHemu4YecKol meopuu CmpoeHusi 8eujecmea:



®  3aBUCUMOCTh CKOPOCTH WCIIapeHHs >XUJKOCTU OT ee TeMIlepaTypbl, OT pojia >KUAKOCTH, OT
[BYDKEeHHUsI BO3ZlyXa Ha/l TOBEPXHOCTBIO XKUKOCTH;

* o0Opa3oBaHHe HACKIIIEHHOTO T1apa B 3aKPBITOM COCYZE;

®  3aBHCUMOCTH /laB/eHHsI HaChIIIIeHHOTO 1apa OT TeMIepaTyphl.

Ob®BscHAMD:

® rpadukM 3aBUCMMOCTA TeMIIepaTypbl Bell[eCTBA OT BPeMEeHH TP €ero IUIaB/eHUY,
KPHUCTa/I/TN3aINY, KATIEHUH 1 KOH/IeHCAIUH;

®  (QusMuecKdi CMBICT TIOHATUN: y/enbHas TeIUIoTa I/IaB/ieHus (KpUCTa/lIu3alyd), yAeabHas
TeryIoTa mapoobpa3oBaHust (KOHeHCaIWH).

II ypoBeHsb

Ob®BacHAMD:

®  33BUCUMOCTb TeMIepaTyphl KUIMIEeHUS OT JlaB/eHuUs;

®  33BHUCUMOCTb OTHOCUTE/LHOW BIQ)KHOCTH BO3/lyXa OT TeMIIepaTypshl.
Ilonumams:

® UTO IUIaBJeHWe U KPUCTa/IU3allysl, UCTlapeHre U KOH/ieHcalisi — TMPOTUBOIIONI0XKHbIE TTPOLeCCHI,
MPOUCXOAALME OJHOBPEMEHHO.

Ha ypoeHe npumeHeHUs1 6 MUNUYHBIX CUMyayusix
I ypoBenn

Ymemb:

® CTpPOWThH TpapuK 3aBUCUMOCTH TeMIIEpaTyphl Tela OT BPeMeHW TIpU HarpeBaHWH, TUIaB/IeHUH,
KUTTeHWH, KOH/IeHCal[uH, KPUCTA/TU3aLiHY, OXJIaX/[eHUH;

HaXOJUTb M3 rpad)MKOB 3HaYeHUs BeJIMUMH U BBITIOMHATE HE00X0JUMbIe PaCUeThl;

®  onpejessTh M0 3HAYEHUIO abCOJTFOTHOM BJ/Ia)KHOCTH BO37lyXa, BBITIAJIET JI pOCa MPU TIOHWKEHUH

TeMIlepaTyphl [0 OTpe/ie/IeHHOT0 3HaUeHUs.
Ilpumensmn:

e (opmynbl: A8 pacueTa KOJIMYECTBA TeIUIOTHI, TOAYYeHHOrO TejoM TIpY IUIaB/eHWd WId
OTJJaHHOT'O TIPU KPUCTasTM3aliiM; KOJIMYeCTBa TeIUIOTHI, MTOJYUYEHHOTO TeJIOM NPU KUIEeHWU WIH
OTJJaHHOT'O TIPY KOH/IeHCalluW; OTHOCUTEeTbHOM BIaXKHOCTU BO3JyXa.

II ypoBenn
Ilpumenamn:

¢ ypaBHeHHe TEeIUIOBOTO OasjiaHca MpH pacyeTe 3HAUEHWM BEIMUMH, XapaKTEPU3YIOIIUX TPOLIeCCh

T71aB/ieHUs (KpUCTa/UIM3aLvu), KATeHus! (KOHZeHCal[un).
Ha ypoene npumeHeHus1 8 HeCMaHOAPMHBIX CUMYyayusix
I ypoBenn

Obobwamb:

®  3HaHWs 00 arperaTHBIX MPeBPAIeHUsIX BEIL[eCTBAa U MeXaHU3Me UX TPOTeKaHMUs;

® 3HaHUS 00 YJenbHBIX BeJMUMHAX, XapaKTepU3YIOI[UX arperaTtHble TIpeBpallleHHs BelecTBa
(yZAenbHas TeTUIOTa TUIaB/IEHS, Y/e/bHas TeryioTa apoobpa3oBaHus).

CpasHusamb:

®  ylebHYIO TEIUIOTY IMJiaBJjieHusl (KPUCTA/UTU3aluK) U YIeNbHYIO TeIJIOTy KUreHUs: (KOHZeHCaLuK)
110 rpaUKy 3aBUCUMOCTH TeMITePaTypPhl pa3HbIX BEI[eCTB OT BpeMeHH;

®  [IpoLiecChl UCTIapeHUs U KUTIeHUsI.

5. Tennoebie ceolicmea 2a308, HcuoKocmet u meepobix mesa (7 u)

I ypoBens

3aBHCUMOCTb JjaB/leHus ra3a flaHHOW Macchl OT 00beMa U TeMIiepaTypbl, 00bema rasa JJaHHON Macchl OT
TeMIepaTyphl (KaueCTBEHHO).

IIpuMmeHeHue ra3oB B TEXHUKe.

Ter/ioBoe paciiMpeHue TBEPAbIX Tesl U XKUAKOCTel (KauecTBeHHO). TerioBoe pacivpeHye BOJpbl.

[MpuHLMIEl paboThl TerioBbiX MaimH. KIT/] TerioBoi MaivHbl. [IBUratesib BHyTPEHHETO CropaHus,
napoBasi TypOMHa, X0/I0u/IbHas MalIiHa. TeryioBble IBUTATeM M OXpaHa OKpy»Karoiel cpefbl. OCHOBHBbIE
HarpaB/ieHUs] COBepLLIeHCTBOBaHMsI TEIVIOBbIX JIBUTaTesiei.

II ypoBeHsn

@DopMyIbI TEMI0BOTO paclliMpeHuyst XKUJKOCTeN U TBEPABIX Tell.

HQEEMETHLIE pe3y/ibTaTbl oﬁyqe}ma

Ha ypoeHe 3anomuHaHus
I ypoBenn
Ha3sbieamnb:



* (u3MUecKUe BeMUUHBI U UX yCI0BHBIe 00603HaueHus: napnedue (p), oowem (V), Temmnepatypa (T,
t);
®  eQUMHMILI 5THX (QU3MUecKux BesmuuH: I1a, M K, °C;
OCHOBHBIE YacTH JF000T0 TErIOBOrO ABUTATES;
¢ mpumepHoe 3HaueHue KII/] gBuraressi BHyTpEHHEr0 CropaHuUs U TTapOBOU TYpOWHBEIL.
Bocnpousgodumn:
*  (dopmybl: IMHENRHOro paciurpenus TBepAbix Ten, KI1/] TerioBoro ABUraresis;
®  Ompeje/ieHus IOHSATUM: TeTioBoU ABuratenb, KI1/1 TerioBoro gBuraresns.
Onucbieams:
®  OIBITHI, TIO3BOJISIFOIINE YCTAHOBUTDL 3aKOHBI HleaTbHOrO T'a3a;
®  YCTPOMCTBO JBUraTe/isi BHyTPEHHEr0 CrOpaHMsl U MapoBOW TYPOUHEI.
IT ypoBensn
Hasbieamnb:
*  (U3MUECKYIO0 BeIMUMHY U ee yCJIOBHOe 0003HaueHHe: TeMIlepaTypHbIA KO3pQUIMeHT 00beMHOTO
paciupenust (B);
®  eaUHUILI GU3NYECKUX BeJIMUMH: rpaj’ wim K.
Bocnpousgodums:
®  ompejesieHNs TIOHSATHUN: aDCOMIOTHBIN HYJ/Ib TEMITEPATYPhI.
Ha ypoene noHumaHus 1 ypoBeHb
IIpueodumsb npumepbi:
®  OMBITOB, MO3BO/ISION[UX YCTAHOBUTH /ISl Ta3a JIAHHOW MAacChl 3aBUCHMOCTD JIaB/IeHUs] OT 00beMa
TIpY TIOCTOSTHHOM TeMIiepaTtype, o0bemMa OT TeMIepaTypbl TIPY TIOCTOSTHHOM [JaB/IeHUH, AaB/eHus
OT TeMIIepaTyphbl NP TIOCTOSTHHOM 00beme;
® ydyeTa B TEXHHUKE TeIJIOBOTO pacIliMpPeHust TBEP/IbIX TeJ;
®  TErIOBOTO PACIIMPEHUS TBEP/IBIX TeJ U KHUJKOCTeH, Hab/Ii0/[aeMOro B TIPUPO/Ie U TEXHUKE.
Ob6wsiCHAMD:
®  ra3oBble 3aKOHBI HA OCHOBE MOJIEKYJIIPHO-KUHETUUECKOW TEOPUH CTPOEHUS BelleCTBa;
®  IpUHIWUII PabOTHI [BUTATe ST BHYTPEHHETO CrOPaHUs U TIapOBOM TYPOWHBI.
IToHumams:
®  TpaHULBI TPUMEHUMOCTH Ta30BbIX 3aKOHOB;
® [0YeMy U KaK YUUTBHIBAIOT TETUIOBOE PACIITUPEHHe B TeXHHUKE;
®  HeoOXOJUMOCTb Ha/TMUMS XOJOAUIBHYKA B TETJIOBOM [IBUTATEJIE;
® 3aBucumMocTk KI1/] TeryioBoro ABUraTesisi OT TeMIlepaTyphbl HarpeBaTesis U X0N0AWIbHUKA.
II ypoBeHsb
Ob®BacHAMD:
®  (CBs3b MeX/Iy CpeJHell KWHEeTHUeCKOW SHEeprueil TerioBOrO JIBMXKEHUsS MOJIEKY/ W abCOTIOTHOU
TeMIepaTypou;
®  (U3NMUeCKUI CMBICT abCOFOTHOTO HYJISI TEMITEPATYPHI.
IloHumams:
®  CMBICJI TIOHATHIA: TeMITepaTypHBIN K03 GHLIMeHT paciupeHys (00beMHOr0 1 TMHEeHHOT0);
®  [PUYMHY pa3/INuus TeIJIOBOTO PaclIMpPeHuss MOHOKPHUCTA/IOB U TTOJTUKPUCTAIIOB.
Ha ypoeHne npumeHeHus1 8 MUNUYHbIX cCumMyayusx
I ypoBenn
Ymemnb:
®  CTPOUWTH U UMTaTh IpadmKy U30TPOLIeCcCoB B KoopauHartax p, V; V, Tup, T.
Ilpumensamn:
®  (hopMmyJbl ra30BbIX 3aKOHOB K PellIeHuI0 3a/au.
Ha ypoene npumeHeHusi 8 HeCMaHOAPMHBIX CUMYayUsIX
I ypoBens
O606wampb 3HaHus:
® 0 Tra3oBbIX 3aKOHaXx;
® 0 TeryIOBOM pacIIMpeHUH T'a30B, XKUJKOCTel TBepAbIX Ter;
® 0 rpaHMLax NMPUMEeHUMOCTH (HU3NYeCKUX 3aKOHOB;
* 0 pomu $U3NUECKON TEOPHH.
CpasHusamb:
®* 1o rpaduKaM TIPOLIECCOB M3MEHEHWsS COCTOSIHUSI HJealbHOTO Ta3a HeH3MeHHble TapaMeTphl
COCTOSIHUS TIPY ABYX M3MEHSIOLNXCS TTapamMeTpax.

6. D1iekmpuuecKkue sie1eHus (6 u)

I ypoBenn



OneKTpoCcTaTUUeCcKoe B3auMOJeicTBUe. DyeKTpuueckKdid 3apsj. [Ba popja 3/1eKTpUuUecKuX 3apsifioB.
DJIEKTPOCKOTI.

JVCKpeTHOCTb 3/IeKTpUYecKoro 3apsja. CTpoeHue aroma. OJIEKTPOH M TPOTOH. JDJieMeHTapHbIN
3/1IeKTpUUeCKUil 3apsi. DneKTpu3alius Te. 3aKOH COXpaHeHUsl 3/1eKTpUUeCcKoro 3apsijia.

OnekTpuyeckoe Tione. HampsbkeHHOCTb — 9/1eKTpUYecKoro  mosif.  JIMHUM — HanpsbKeHHOCTH
371eKTpUUeCcKOro 1novist. [IpoBogHUKY, ANSIEKTPUKA Y TTOJIyTPOBOAHUKHY.

YueT 1 UCToJTh30BaHUE TEKTPOCTAaTHUECKHX SIBJIEHUH B OBITY, TEXHUKE, UX TIPOSIB/IEHHE B MIPUPO/IE.

IT ypoBensn

3akoH KyJioHa.

DJIeKTpOCTaTAYeCKast UHAYKLUSL.

JIaGopaToOpHBIE ONBITHI

I ypoBeHn

HabsroieHre 3/1eKTpU3aliiu Tel ¥ B3aUMOZeHCTBUS Ha3IeKTPU30BaHHBIX TeJl.
W3rotoB/ieHre MPOCTEHIIEro 3/IEKTPOCKOTIA.

IIpeagMeTHBIE pe3y/IbTaThHI 00yUeHus

Ha ypoene 3anomuHaHus
I ypoBens
Hasbigamb:
e (u3MUeCKHe BeJIMUMHBI U X YCI0BHBIe 0003HAUEHUS: IeKTpUUeCKui 3apsy (q), HalpsHKeHHOCTh
snekTpuueckoro nons (E);
®  equHUILIBI 3TUX (pr3nueckux BemmuuH: K, H/Kn;
®  TIOHSTHS: TIOJIOKUTETBHBIM U OTPHUIaTeTbHBIN /IeKTPUUECKUN 3apsi/], 3JIEKTPOH, TIPOTOH, HEUTPOH;
*  (usuyeckre MpUOOPHI U YCTPOMCTBA: 3/IEKTPOCKOTI, 37IEKTPOMETP, 3/1eKTPO(OPHAsi MalllfHa.
Bocnpou3godumb:
®  Ompejie/ieHUs] TIOHSITUM: 37eKTpUYecKoe B3aWMO/IeHCTBUe, 3/1eKTpU3alvs Tes, TPOBOJHUKU U
[IVDJIEKTPUKH, TIOJNIOXKUTEbHBIM U OTpULIATe/IbHBIA WOH, 3/eKTpUYecKoe ToJie, 3jeKTphuecKast
CHJIa, HAMPSDKEHHOCTDb IeKTPUUeCKOTO TI0JIsI, TMHUHW HaIIPsDKeHHOCTH 3JIEKTPUUYECKOT0 TI0JIS;
®  3aKOH COXPaHEeHUs JIEKTPUUECKOTO 3apsija.
Onucbleams:
® HabsoaeMble 37IeKTPUUECKUe B3aUMOZAEHCTBHS TeJl, 3/IeKTPU3ALIHIO TeJ;
®  MOJe/l CTPOeHUs MPOCTeNIIINX aTOMOB.
II ypoBeHsn
Bocnpousgodums:
®  OmnpefesieHue MOHATHUS TOUEeYHOTO 3aps/a;
* 3akoH KyisioHa.
Ha ypoexe noHumaHus

I ypoBeHnn

Ob6obacHAMD:

*  (usnueckue SIBJIEHUS: B3aUMO/IeHCTBHE HAa3/IeKTPU30BAHHBIX TeJl, SIBJIEHHE 3/IeKTpU3aliiy;
®  MO/IeJI: CTPOEHHSs IIPOCTEHIIINX aTOMOB, TMHUHM HAMPSDKEHHOCTH 3/IEKTPUUECKUX TI0JIeH;
®  TIPUHIWII IeHCTBUSA 3JIEKTPOCKOIA U 3I€KTPOMETPA;

®  JIeKTpUYECKHe 0COOEHHOCTH MTPOBOJHUKOB U IUIJIEKTPHKOB;

[ )

MIPUPOJY /IeKTPUUeCKOTo 3aps/a.
IloHumams:
CylL[eCTBOBaHHE B MPUPO/Ie TIPOTUBOIIO/IOKHBIX 3JIEKTPUUECKUX 3apsifiOB;
[TMCKPeTHOCTD 3JIEKTPUUECKOTO 3apsifia;
CMBICJT 3aKOHA COXPaHeHUs 3/IeKTPUUeCKOro 3apsija, ero yHjaMeHTaIbHbIM XapaKkTep;
00BEKTUBHOCTD CYIL[eCTBOBAaHUS 3/IEKTPUUECKOTO TIOJIS;
BEKTOPHBINM XapaKTep HalpsyKeHHOCTH 371eKTpuueckoro mnoss (E).
II ypoBenn
ObwBacHAMD:
®  MIPUHIIUII JeUCTBHUS KPYTHIbHBIX BECOB;
®  BO3HMKHOBEHHE 3/IEKTPUUECKOTO T10/151 B POBOJHMKAX U TUJIEKTPUKAX;
®  sBJEHUS: 37IEKTPU3ALIMHU Uepe3 BIMSHUE, 37IeKTPOCTaTUUeCKON 3allyThI.
IloHumamb:
®  OTHOCHTEe/BHBIM XapaKTep pe3y/bTaToB HaOJIIO/IeHHH U SKCIIEPUMEHTOB;
®  SKCIIepUMeHTalbHbIN XapakTep 3akoHa Ky/oHa;
®  (CylIecTBOBAaHHUE I'PaHUL] IPUMEHUMOCTH 3aKoHa KyJsioHa;
® poab Mojeneit B Tipollecce (u3HMUeckoro TO3HaHWS (Ha TMpUMepe JIMHUM HarpsyKeHHOCTU
3/IeKTPUUECKOTO M0/l ¥ MOJieJieli CTpOeHUsT aTOMOB).



Ha ypoeHe npumeHeHus1 8 MUNU4HbIX cumyayusx

I ypoBeHn

Ymemb:

® aHa/u3upoBaTh HabmofaeMble 3/€KTPOCTaTHUeCKUe sSIBeHUs U OOBACHATh NPUUMHBI UX
BO3HUKHOBEHUSI;

®  ompee/iATh HEU3BECTHbIE BeIWYMHBI, BXOZsL[Me B (DOPMy/y HamNpsDKeHHOCTH S/eKTPHUECKOro
TI0JISE;

®  3QHaAU3UPOBaTh U CTPOUTH KAPTUHBI IMHUM HaNPsUKEHHOCTH 371eKTPUUeCKOro Moss;
®  3QHaAM3UPOBaTh U CTPOUTH MOJIe/IM aTOMOB U HOHOB.
Ilpumenamn:
®  3HAHUS 110 37IeKTPOCTATHKE K aHaNMM3y U 00bsICHEHHIO SIBNIEHUM ITPUPO/bI U TEXHUKH.
IT ypoBensn
Ymemb:
® BLINOJHATE CAMOCTOSITE/IbHO HAO/IOZleHHs W SKCIIePUMEHThI 110  3JIeKTpU3alud  TeJl,
aHa/IM3MpOBaTh U OL|eHUBATh UX pe3yJ/IbTaThl.
Ilpumenamn:
®  [o/lyyeHHbIe 3HAHUS K PelIeHnI0 KOMOMHUPOBAHHBIX 3a/]au 110 3/IeKTPOCTATHKE.
Ha ypoeHe npumeHeHUs1 8 HECMAHOAPMHbIX CUMyayusx
I ypoBenn
Ymemb:
®  aHa/IM3MPOBaTh HeM3BeCTHBIE PaHee 3JIeKTPUYeCKUe sBJIeHNS;
®  TIPUMEHSTH MOTyUYeHHbIe 3HaHWs /111 00bsSICHEHHSI HEU3BECTHBIX paHee sIBJIEHUH W TIPOL[eCCOB.
Ob6obwamn:
®  pe3y/bTaTbl HAOJIOEHUM U TEOPETUUYECKUX TIOCTPOEHHM.
II ypoBeHnsn
Ycmanasausamb aHano2uro:
®  MeXzy 3akoHOM KyJsioHa ¥ 3aKOHOM BCEMUPHOTO TATOTEHUS.
Hcnonbsosamb:
® MeTOZAbI IO3HaHWS: SMIIMpUUecKre (HaO/oZeHHe W SKCIIepUMEHT), TeopeTHyecKue (aHaius,
0000111eHe, MO/Ie/TMPOBAHME, aHAJIOTHsT, MHAYKLIS ) TIPH N3yYeHUH 3/IeKTPUIeCKHUX SBJIEHHUM.

7. DnekmpuuecKkuti mok (19 u)

I ypoBens

OnexkTpuueckuii TOK. VICTOUHMKM TIOCTOSIHHOTO 3/1eKTpuueckoro Toka. Hocurtenn cBoOOAHBIX
3/IeKTPUYeCKUX 3apsJi0B B MeTa/llaxX, 3/1IeKTPOJIMTaXx, ra3ax U MOo/IylNpOBOJHUKAX.

[JelicTBUS 3/1eKTPUYECKOr0 TOKA: TeljI0BOe, XUMUUEeCKOe, MarHUTHOe.

JneKTpuyeckas Lenb. Cuna Toka. Mi3MepeHue CUIIbI TOKA.

Hanpsokenue. ViaMepeHuyst HanpshKeHYs.

O/eKTpHAYecKoe CONPOTUBJIEHHe. Y Ae/bHOe CONPOTHB/IeHre. PeocTarsl.

3akoH Oma /151 yuacTka Lienu. [TociezioBaTenibHOe U Mapajiie/lbHOe COe/JHeHus! [IPOBO/JHUKOB.

Pabora ¥ MOIHOCTH 3/IeKTPUYECKOro ToKa. CUeTUMK 3/eKTpUUeckoil sHepruu. 3akoH [[Koymisi—
JleHria.

Vcrionb30BaHue 37MeKTPUUECKO SHeprud B ObITY, mpupoze U TexHHKe. [IpaBuia OGe3omacHOro Tpyzja
npu paboTe C UCTOYHHKAMH TOKa.

IT ypoBensn

lanbBaHMUeCKUE 3/1eMEeHThI M aKKyMYJISITOPBIL.

®poHTa/ILHbIE Ta00paTOPHbIE PadoThI

I ypoBens

6. COOpKa 3/1eKTpUYeCcKOoi LieNy ¥ U3MepeHHe CHJIbI TOKa Ha Pa3/IMYHBIX ee yyacTKax.
7. VI3mepeHue HanpsykeHUs Ha Pas3/IMuYHbIX yuacTKaxX J1eKTPUUeCKOM LieMny.

8. IsmepeHue COIIPOTUB/IEHUS [IPOBOJHUKA TIPU [TIOMOLLM BOJIbTMeTpa U amriepMeTpa.
9. Pery/mmpoBaHue cuiibl TOKA B LIeTH C TTIOMOILLBIO peocTaTa.

10. M3yueHue rocyief,0BaTe/IbHOTO COeIMHEHUs IIPOBOAHUKOB.

11. V3yueHue napasuie/IbHOTO COeJVHeHUs IIPOBOJHUKOB.

12. Vi3mepeHue pabOThI M MOIITHOCTH 3/IEKTPUYECKOTO TOKA.

HpegMETHbIe pe3y/1bTaTbl 00 yuyeHus

Ha ypogene 3anomunanusn
I ypoBenn
Hasbieamnb:



* (u3MUecKWe BEJIMUMHBI U MX YCAOBHBble o00Oo3HaueHus: cuiaa Toka (I), Harmpsbkenue (U),
37IeKTpUueckoe conpoTussieHue (R), yaeabHOe CONpOTUB/eHUe (#1);
®  e[UHUIIBI IEPEUHCIIEHHBIX BhIle (PU3NUECKUX BeJTNUMH,;
TOHATHSI: MCTOUYHMK TOKA, 3JIeKTpUUecKasi Iielb, AeWCTBUSI 37eKTPUYecKOro TOKa (TervioBoe,
XUMHUUecKoe, MarHUTHOE);
¢ (usnueckue TIPUOOPLI W YCTPOWCTBA: HWCTOUHUKM TOKA, 3JIEMEHThI 3JEKTPUUECKON I[eMy,
rajibBaHOMeTp, aMIiepMeTp, BOJIbTMETP, PeOCTaT, BaTTMeT].
Bocnpousgodumb:
® ompeJeneHUs TIOHSATHM: 3/eKTPUUECKUM TOK, aHOJl, KaToJl, CWia TOKa, HallpsbkeHue,
COTIPOTHB/IEHUE, Y/e/bHOe COIPOTHB/EeHUe, TOC/e[oBaTe/lbHOe U TapasiieflbHoe Coe/liHeHUe
TPOBO/JTHUKOB, paboTa ¥ MOITIHOCTh 3/IEKTPUUECKOTO TOKa,;
®  (GopMynbBl: CHUIbI TOKA, HAMPSDKEHUS U COTIPOTHBJIEHHUS TIPU TTOC/IeA0BaTeIbHOM U Tapasiie/TbHOM
CoeIMHEeHUHY TIPOBO/JTHUKOB; COMPOTHMB/IEHUS TIPOBOJHUKA (Uepe3 yAe/bHOe COTPOTUB/IeHUE, IJTUHY
U TJIOIIA/Ib TTOTIEPEYHOTO CeueHHs TIPOBO/IHMKA); pabOThI M MOII[HOCTH 3JIEKTPUYECKOTO TOKa;
® 3akoHbl: OMa A1 yuacTka tenu. [Jxoyns-JleHta.
Onucbieams:
®  Hab/roaeMble JeHCTBUS 3I€KTPUUYECKOTO TOKA.
Ha ypoexe noHumaHus
I ypoBenn
Ob®BAcCHAMD:
®  yCJIOBUS CYIIIeCTBOBaHUS 3/IeKTPUUECKOTO TOKa;
®  TIpUPOAY IEKTPUUECKOTO TOKa B MeTaJljlax;
® gBJIeHUs, W/UIIOCTPUDYIOLLMe [JeNCTBUSL  3JIEKTPUUYECKOrOo ToKa (TersioBoe, MarHUTHOe,
XHUMUUECKOe);
® [ioc/iefoBaTebHOE U MapasuiefbHOe coeiIiHeHHe MPOBOJAHUKOB;
® rpaduku 3aBUCUMOCTH: CH/IbI TOKA OT HaNpsDKeHWs Ha KOHIAX TIPOBOJHHWKA, CHJIbI TOKa OT
COTIPOTHB/IEHUs TIPOBO/IHUKA;
® MeXaHM3M HarpeBaHUsi MeTa//IMUECKOTO TIPOBOJHMKA TIIPU  TIPOXOXKJEHUM TI0 HeMy
3/IeKTPUUeCKOT0 TOKa.
IHonumamn:
® mpeBpalljeHre BHyTPeHHeN SHepTUd B 3/IEKTPUUECKYH0 B UICTOUHMKAX TOKa;
®  [PUPOAY XUMHUECKOTO /IeHCTBUS 3/IEKTPUUECKOTO TOKA;
®  (Gu3MUeCKUil CMBIC/ 37IEKTPUUECKOT0 COITPOTUR/IEHHS IPOBOJHUKA U y/Ie/TbHOTO COTTPOTHBIIEHUS;
®  crnoco6 MOJKIFOUEHHsT aMIIepMeTpa ¥ BOJIbTMETPA B 37IEKTPUUECKYIO TIElb.
II ypoBeHsn
O0b®sCHAMD:
®  YCTPOKMCTBO M paboTy 37eMeHTa BoJibTa U CyXOro rabBaHUUeCKOT0 3/IEMEHTa;
®  TIpUHIMIT PabOTHI AKKYMYJISITOPA.
IloHumams:
® OCHOBHOE OTJIMYMe rajbBaHUUYeCKOr0 3/IeMeHTa OT aKKyMyJisiTopa.
Ha ypoeHe npumeHeHUs] 8 MUNUYHBIX CUMyayusix
I ypoBenn
Ymemb:
®  QHa/M3UPOBAThL HADJIOZIAEMbIE SIB/IEHUS U OOBSACHAThL MPUUUHBI UX BO3HUKHOBEHUS;
®  BBIYNC/ISATH HEM3BECTHbIE BeJIMUWHBI, BXO/slIHe B 3akoH OMa u 3akoH [[koyss-JleHtia, B popmysibl
T10C/Ie/JOBaTe/IbHOTO U Tlapasljie/IbHOTO COe/TMHeHNs TIPOBOJHUKOB,;
®  coOupaTh 37EKTPUUECKUE 1[eTIH;
M0JTb30BaThCS: W3MEPUTENBHLIMA TIpUOOpaMu  /IJil  OTIpe/ie/IeHUst CHIbl TOKa B IeNMd |
3/IeKTPUUeCKOTO HarlpsbKeHHs, Pe0CTaTOM;
YEPTUTH CXEMBbI JIEKTPUUECKUX 1]eTIel;
®  UYTaTh U CTPOUTH IPaUKK 3aBUCUMOCTH: CHJIBI TOKA OT HAIpsDKeHUs Ha KOHI[aX TPOBO/IHUKA U
CHUJIbI TOKA OT COTIPOTUBJIEHUS TIPOBOJHUKA.
II ypoBenn
Ymemb:
®  BBIMOJIHATH CAMOCTOSTETHHO HAOJTFO/IEHUSI U SKCIIEPUMEHTBI;
®  QHA/M3UPOBATh U OLIEHMBATh Pe3y/bTaThl HAO/FOZEHUS U SKCIIEPUMEHTA.
Ha yposHe npumeHeHUusi 8 HeCMaHOAPMHbIX cCUMyayusix
I ypoBenn
Ymemnb:
®  [IPUMEHSITb U3yUeHHbIe 3aKOHBI U (hOPMYJIBI K peleHni0 KOMOMHUPOBAHHBIX 3a/1au.
O6ob6wamn:
®  pe3y/bTaTbl HAOJIOEHUM U TEOPETUUYECKUX TIOCTPOEHHM.
IlpumeHsamb:



hd IOoJIy4yeHHbI€ 3HaHUA /1 00BsICHEeHNS HeU3BECTHBIX paHee SIBJIEHUN U mpoLeccoB.

PesepBHoe Bpems (2 u)

Opranu3aryst yueOHOT0 mporiecca
CooTBeTCTBeHHO JeiicTBytomiemy B OY yuebHOMy mmaHy pabouyast mporpamMma IpefyCcMaTpyBaer
C/1e/IyFOLLMI BapUaHT OpraHM3aLuy TpoLiecca obyueHus B 8-x Kaccax:

0a30BbIf YpOBeHb 00yueHus B 06beme 70 yacos (B Hegemo — 2 yaca),
KOHTDOJIbHBIX paboT — 6 yueOHBIX YacoB, 1ab0paTOpHLIX paboT — 16 yueOHLIX YacoB

B TeueHue roga BO3MO)XHbl KOPPEKTHUBbLI paﬁoqeifl nporpamMmmbl, CBA3dHHbIE C 00beKTUBHBIMH
NpUu4YuHaMH.

o ¢u3uke 3a Kypc 8 knacca 1o yue6nuky H.C.ITypeiiesa, H.E.BaxeeBckast «PV3NKA. 8 KITACC»

TemaTrueckoe TyIlaHUPOBaHWe yueOHOr0 MaTepuasa

(Bcero 70 yacoB, 2 yaca B HEZIeJ0)

No Ilata rpoBe/ieHUst Komiuec
Tema ypoxka TBO
ypoka | Ilomutany | Io dakry 4acos
ITepBoHaua/nbHbIE CBe/leHHs 0 CTPOEHUHU BellecTBa-6u
11 01.09 [Bwxenve monekys. Juddysus 1
2/2 05.09 BzaumozelicTBre MOIeKyJT 1
3/3 08.09 PasBuTue B3r/15710B Ha CTpOeHYe BelecTBa. MoeKyibl. 1
4/4 12.09 CTpoeHye rasos, >XUJKOCTel U TBepbIX Tes 1
5/5,6/6 15.09 O6006111eHME 1 TIOBTOPEHHE TEMbI 2
MexaHnueCKHe CBOCTBA XUJKOCTeM, ra30B, TBePAbIX Tesa- 129

1/7 19.09 [aBnenue >xuaKocTeii 1 ra3oB. 3akoH [lackans 1
2/8 22.09 JaBieHue B )XUJKOCTU U rase 1
3/9 26.09 Coo0IaroIHecs: CoCyzbl 1
4/10 29.09 I'nppaBnyyeckast MamvHa. ['napaBnryeckuit pecc 1




5/11 03.10 ATtmMmocdepHoe faBiieHMe 1
6/12 06.10 [HeiicTBre XXUKOCTU Y ra3a Ha MOTrpy’KeHHOe B HUX Teslo 1
JlabopartopHasi pabota Ne 1
7/13 10.10 . 1
«/3MepeHMe BbITATKUBAIOLEM CHbI»
JTaboparopHast pabota Ne 2
8/14 13.10 . 1
«V/3yuyeHure yci0BUi TJIaBaHUS TeJ»
9/15 17.10 ITnaBanue cynos. Bo3gyxoriasaHue. 1
KonTponbHast pabota Nel
10/16 20.10 . . 1
«MexaHr4ecKHe CBOMCTBA ra30B, JKUJKOCTEH U TBepAbIX Tes».
11/17 24.10 Crpoenye TBep/bIx Tes. Kpucranimueckue u aMmopgHble Tesna. 1
27.10
12/18 (1 uer) Hedopmarus TBepabIx Ten. Buabl gedopmaryy. CBolicTBa TBepAbIX Tel 1
yer
TenioBble siBaeHus 124
1/19 07.11 Temnepatypa. TeroBoe ABUKeHYe. 1
2/20 10.11 BuyTpenHsis sHeprus. CriocoObl M3MeHeHHst BHYTPeHHel SHepryu. 1
3/21 14.11 TennonpoBOAHOCTS. 1
4/22 17.11 KonBeknusi. M3nyuenue. 1
5/23 21.11 KonnuecTBo TemioTel. Y/enbHas TerjI0eMKOCTh BellleCTBa 1
JlaboparopHast pabota Ne4 «CpaBHeHHe KOJWYECTB TEIUIOTHI TpU
6/24 24.11 . 1
CMelllMBaHUM BOJbI Pa3HOM TeMIiepaTyphbl».
7/25 28.11 Pemienvie 3aiau. YpaBHeHHe TeT/IOBOTO OanaHca. 1
JTabopatopHasi pabota Ne 5 V3MepeHue y[e/IbHOM TeTJIOeMKOCTH
826 | 0112 patopHaz P «RMEpErE YA 1
Bell[eCTBa»
9/27 05.12 Y jenbHas TeryioTa CropaHus TOIJINBa 1
10/28 08.12 [TepBbIii 3aKOH TEPMOANHAMUKHU. 1
11/29 12.12 Pemtenue 3az1au. O60011I€HME 3HAHUH 1
12/30 15.12 KonTtponbHas pabora Ne2 110 TeMe «TeruioBble sIBJIeHUS» 1
M3meHeHHe arperaTHbIX COCTOSHHUH BellecTBa- 64
1/31 19.12 [1naBnenue u oTBepeBaHye KPUCTA/JIMYECKUX BelleCTB 1
2/32 22.12 Pewenne 3amau 1
3/33 26.12 Ncnapenne n KOHZeHCALWS 1
29.12
4/34 Kunenve. ¥YienbHasi Teriota napooOpa3oBaHust 1
(2uer)
5/35 12.01 Bnaxxnocts Bo3gyxa. Pemienue 3agau 1
KouTponbHas pabota Ne3 1o Teme
6/36 16.01 . 1
«/3MeHeHVe arperaTHbIX COCTOSIHAM BelllecTBa» 1
TenioBbIe CBOMCTBA ra3oB, XXUAKOCTeH U TBepPABIX Tejl- 74
1/37 19.01 CBsI3b MeXX/ly mapameTpaMu COCTOsIHUSA ra3a. [IprumeHeHre ra3oB 1
2/38 23.01 Peiienne 3agau. «CBg3b Mex/ly TTapaMeTpaMH COCTOSTHHS ra3a. 1
JTaboparopHast pabota Ne6
3/39 26.01 «VccnenopaHye 3aBUCUMOCTH JIABJIEHHS ra3a JAaHHOH Macchl OT 00beMa, 1
TIpU TIOCTOSTHHOM TeMIiepaType».
4/40 30.01 TernuioBoe pacivpeHue TBepPAbIX Te U )KUAKoCTel 1
£/41 02.02 [TpUHIUTIBI PAOOTHI TETIOBBIX ABUTraTesel. /IBUrateslb BHyTPEHHEr0
' cropanus. [TapoBas TypbuHa.
00606111eH1e MaTepyaa 1o TeMe «TerioBble CBOWCTBA Ta30B, XKUAKOCTEH U
6/42 06.02 1
TBEP/bIX TeJ».
7/43 09.02 KonTtponbHas paborta. Ned 1




| «TerioBBIE CBOMCTBA Ta30B, )KUAKOCTEH U TBEPABIX Te».

J/leKTpUu4YecKue siBjieHusa-6u

1/44 13.02 JneKkTprUyecKoe B3auMo/ielicTBUe. DIeKTpUUecKUii 3apsi.
2/45 16.02 JemuMocTb 3eKTprueckoro 3apsga. CTpoeHre atoMa
3/46 20.02 JJieKTpu3aLus Tesl. 3akoH KysoHa

ITousitie 06 3JIGKTPUUYECKOM II0JIE. JIunuu Harips>kKeHHOCTH

4/47 27.02
3/7IeKTPUUECKOT0 TT0JIsI

5/48 02.03 DJieKTpU3aLus yepe3 BausiHie*. [IpOBOOHUKY U IA3/IEKTPUKU

6/49 06.03 KonTposnbHasi pabota Ne5 «DieKTpudecKue SBIeHUs» .

JJIEKTPHUYECKUH TOK. J/IeKTPOMAarHUTHBIE siB/IeHusA-199

1/50 09.03 DJieKTpruUeckuit Tok. ICTOUHMKH TOKa

2/51 13.03 HelicTBYS 371EKTPUUECKOT0 TOKa.

3/52 16.03 DJIeKTpuYecKas Liellb.

Cwuna Toka. AmriepmeTp.

4/53 20.03 JlabopaTopHas pabora Ne7 «C6OpKa 3/1eKTPUUECKOH LieTId U M3MepeHHe

CHUJIbI TOKA Ha Pa3/IMYHbIX €8 yyacTKax»
23.03 DJIeKTpruUecKoe HarpsbkeHue. BoabTMeTp.

5/54 (3 uer) JTabopatopHast paboTta Ne8 «M3MepeHMe HarpsyKeHHsT Ha Pa3IMuHbIX
yUacTKax 37eKTPUUeCKON LIermu».

6/55 03.04 CorpoTuB/IeHHe MPOBOHKKA. 3aKOH OMa I/ yJyacTKa LerH.

7/56 06.04 JlabopaTopHast pabora Ne9 «J13MepeHre COMTPOTHBIIEHHS TPOBOAHUKA IIPU

TIOMOILX BOJIbTMETPA U aMIIepMeTpd»

PacueT COMpOTHB/IeHHUs IPOBOJHUKA.
8/57 10.04 JlaGoparopHas paGota NelQ «PerynvpoBaHuMe CH/IbI TOKA B LU C
TIOMOLIBI0 PeocTaTar.

HOCJ'IE,Z[OB&TEIH:HOE CoeMHEHWE TIDOBOJHUKOB.

9/58 13.04 JlabopaTopHas pa6ora Nell «/3yueHne oc/ie0BaTeIbHOIO COeJMHeHHs
TIPOBOJHUKOB»
[NapaniensHoe coefriHeHNe POBOAHUKOB.

10/59 17.04 Jla6oparopHas pa6ota Nel2 «/i3yueHue napaniebHOr0 CoeqUHeH s
TIPOBOJHUKOB»

11/60 20.04 Pelienne 3aau

12/61 24.04 MOouIHOCTE 3/1eKTPUYECKOro TOKa. PelieHue 3a/au.

Pabota anekTpuueckoro Toka. 3akoH xoyns-JleHta.

13/62 27.04 JlabopaTopHas pa6ota Nel3 «/3MepeHre paboThl ¥ MOIJHOCTH
3JIEKTPUYECKOTO TOKa».
14/63 04.05 KonTtponbHas pabota Ne 6 «31eKTpUUeCcKuii TOK».
15/64 08.05 ITocTosiHHBIE MarHUTBL. MarHuTHOe ToJIe.
16/65 11.05 JlaboparopHast pabota Nel4 «/3yueHre MarHUTHOTO TIOJIST TIOCTOSTHHBIX
] MarHuToB». MarHuTHOe ToJie 3eMITH.
17/66 15.05 MarHuTHoOe 10Jie 3/1eKTPUYeCcKOro ToKa. IIprMeHeHre MarH|UTOB.

JlabopartopHasi paboTa Nel5 «CO0pKa 3/1eKTPOMArHuTa M ero UCbITaHWe».

[JeiicTBrie MarHUTHOT'O TIOJIS1 HAa TIPOBO/IHKK C TOKOM.

18/67 18.05 JlaGoparopHas pa6oTa Nel6 «VI3yueHue felCTBISI MarHUTHOTO TIOJIS Ha
TIPOBO/IHHK C TOKOM»
DJIEKTPO/IBUraTe/lb.
19/68 22.05 JlabopaTopHas pa6ota Nel7 «M3yueHre paboThl 3/IEKTPOABUTaTe st

TIOCTOAHHOI'O TOKa».

IToBTOpenue 2u

1/69 25.05

2/70 29.05

KaﬂeuaapHo-meMGmuueCKoe niaaHupoeaHue no d)u3uKe

no yueoHuky C.H.IIypbuwuesoti, H.E.Badiceegckoli e 8 knacce.

Tema Kos-Bo ITnanupyemsbie | dakTHnueckue npuMeYaHHe




CPOKH CPOKH
acos IpoBeAeHUsA IpoBeAeHUsA
1.IlepBoHaua/ibHbIE CBe/leHUA 0 6 YacoB 01.09-15.09
CTPOEHHH BellecTBa.
2.MexaHU4YecKHe CBONCTBa 12 yacoB 19.09-27.10
JKH/IKOCTe¥, ra3oB, TBEpPABIX TeJl.
Jla6oparopHas pa6ora Nel 10.10
JlaboparopHast paboTa Ne2 13.10
JlabopaTopHas pabota Ne3" 27.10
KoHmponbHas paboma Nel 20.10
«MexaHHuecKue CBOMCTBa
JKUJIKOCTEH 1 ra30B»
3.Ten10BbIE AB/IEHUSA 12 yacoB 07.11-15.12
JTaGopartopnas pabora Ne4 24.11
Jla6oparopHas pa6ora Ne5 01.12
KonmponbHasi pabomalNe2
«TenoBble SIBIEHUS» 15.12
4.3MeHeHUe arperaTHbIX 6 uacos 19.12-16.01
COCTOSTHMH BellecTBa
KoumposabHas paboma Ne3
«/I3MeHeHMe arperaTHbIX 16.01
COCTOSIHUH BelljecTBa
5.TensioBbIE CBOICTBA ra3os, 7 4acoB 19.01-09.02
JKHJJKOCTeN U TBePABIX TeJl
JIaboparopHas pabota Ne6 26.01
KoumposnbHas paboma Ne4
«TennoBbie CBO¥CTBa rasos, 0
JKUJIKOCTEH, TBEP/IbIX Tes». 9.02
6.J/1eKTpUYecKue siB/IeHUs 6 yacoB 13.02-06.03
KonmponbHas paboma Neb
«DJIeKTpUYeCcKre sIBJIEHUSI». 06.03
7.J1eKTPUUEeCKUH TOK 19 yacoB 09.03-22.05
JTaGopaTopnas pa6ora Ne7 20.03
JlabopaTopHas pa6oTa Ne8 23.03
JlaboparopHast pabota Ne9 06.04
JlabopaTtopHasi pabota Nel0 10.04
JlaboparopHast pabota Nell 1383
JlabopaTtopHasi pabota Nel?2 2704
JlaboparopHast paboTa Nel3 11.05
JlabopatopHasi pabota Nel4 15.05
JlaboparopHast paboTa Nel5 18.05
JlabopaTopHast paborta Nel6 22.05
KonmpoabHas paboma Ne6
«3OMeKTpUYeCKUI TOK» 04.05
Hmozoeas koHmMpo/ibHas
paboma
PacripefiesieHue 1o yeTBepTsM.
YeT-Tb Kosn-Bo Hepenb YyacoB KOHT.pab nab.pab
1 9 Hepenb 18 1 3
2 16 Hezenb 32 2 5
3 27 Hepienb. 54 5 11
4 35 Hezienb 70 5 14




Jlutepatypa aJis 8 Kiacca.

Yuebnuk «®usuka. 8 knace» / H.C.ITypsiieBa, H.E.BaxxeeBckasi. — M. : [Ipocda, 2014.
C6opHUK 3a/1au 110 (hr3MKe 715t 7-9 KaccoB o01jeoOpa3oBaTebHBIX yupexxaenuit / B.1.
Jlykamwk, E.B. ViBanoBa._ M. : IIpocsemenue, 2008.

YMK. Tectsl 1o ¢pusvke K yuebHuky A. B. TTépoimkuna «Pusmka. 8 kmnacc » / A. B.
YeboTapéBa. —M. : M3parenbcTBO «OK3aMeH», 2009.

YMK. KoHTpo/bHbIe U CAMOCTOSITe/TbHBIE pabOTHI 0 Gu3MKe K yueOHUKY «Pu3rka. 8 Kinacc
» / H.C.Ilypeiesa, H.E.BakeeBckas. — M. : MI3garenbcTBO «OK3aMen», 2010.
KoHTposbHbIe paboTsI 1o ¢pusrke st 7-9 kKinaccos. / A. E. Mapos, E. A. MapoH. — M. :
IIpocsemenue, 2007.

Tectsl 10 pusvke K yueOHUKY A. B. T1éppnikuna «®u3uka. 8 kimacc » / A. E. Mapos, E. A.
MapoHn. — M. : TIpocsenjenue, 2007.

COOpHUK KaueCTBeHHBIX 3aziau 110 ¢usuke ajs1 7-9 kmaccos. / A. E. Mapow, E. A. Mapo. -
M. : Ilpocseienue, 2006.

®wusuka. KonTposbHbie paboTel B HOBOM (opmarte. 8 kimacc / 1.B. T'ogoBa, - M :
«Mutennexkr-Lentp», 2011.

I/IHd)OpMaHI/IOHHO-METOAI/I‘IeCKOE ob0ecnieuenue

desieparbHbIE  TOCYAApCTBEHHBI 0OpasoBaTesbHbId  CTaHAApT [DneKTpoHHBIA pecypcl. — Pexum pocrymna:
http://standart.edu/catalog.aspx?Catalog=227
Caiir MunuctepctBa obpa3oBaHusi U Hayku Poccuiickoli ®epepauun// ohHLManbHBIA calT. — PexxuM jgoctyma:

http:/mMuno6pHaYKH. DA/

Mertoauueckasi ciyxb6a. UsgarensctBo «BMHOM. Jlabopartopusi 3HaHuii» [DeKTpoHHbINH pecypc]. — Pexxum goctyma:
http://metodist.lbz.ru/

du3mKa: exxeHe/ie/lbHoe yueOHO-MeToJuuecKoe MpuioeHue K razete «Ilepoe ceHtsbpsi». http:/fiz.lseptember.ru.
QepfepanbHOE  TOCyZapCcTBeHHOe  yupexkieHne  «['ocy/japcTBeHHBI — HAy4HO-UCC/IeOBaTeNbCKUHA — WHCTHUTYT
MH(OPMAaLIMOHHBIX TEXHOMIOTHH U TeleKOMMYyHHUKaLuii»: http://www. informika.ru/

ITyTeBOAMTEND «B MHpe HayKu» b0 1 IIKOJIBHAKOB:
http://www.uic.ssu. samara.ru/~nauka/

MerasHimkiioneaus Kupunina u Medogus: http:/mega.km.ru/

Caiit sHUMK/IoTIeAui: http://www.encyclopedia.ru/

®  DjeKTpoHHEIe 00pa3oBaTesbHBIE pecypchl K yuebHKaM B EfuHoMN Komekipn www.school-collection.edu.ru
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