1.1losicHUTEILHAA 3aAIUCKA

Cmamyc 0oKymenma

Pabouyass mporpamma mno ¢usumke 8 KJ. cocTaBjeHa B CcOOTBeTcTBHMH ¢ {PDeepaibHbIM TIOCYJIaAPCTBEHHBIM
o0pa3oBaTeJIbHBIM CcTaHAApPTOM: «DPu3uka» 7-9 kiaacebl (0a30BbI YPOBeHb) M NPHMEPHBIX NPOrpaMM IO y4eOHBIM
npeaMmeram. @usuka. 7 — 9 kiaacceoi: mpoekr. — M. : IIpocBemenue, 2011. — 48 ¢. — (CranaapTbl BTOPOro mOKoOJEeHHS). , HA
ocHoBe padoumux mporpamMm no ¢usuke. 7 — 11 kaacest / Ilox pea. M.JI. KopueBuu. — M. : HIIEKCA, 2012. , Ha ocHOBe
aBTropckux nporpamm ( aBropoB A.B.Ilepbimkuna, E.M. I'ytauk, I'.5I. Makumesa, b.b. byxosuesa, H.H. Corckoro) ¢
ydeTom TpedoBanmii I'ocygapcTBeHHOr0 00pa3oBaTeIbHOIO CTAHAAPTA BTOPOI0 MOKOJICHUSI.

[Iporpamma COOTBETCTBYET 00pa30BaTeIbHOMY MHUHUMYMY COJEp>KaHUsS OCHOBHBIX OOpa3oBaTelIbHBIX NPOrpamMM U
TpeOOBaHUAM K YPOBHIO IIOJIFOTOBKH y4YalIuXcs, MO3BOJIsIET paboTaTh 0€3 Meperpy3ok B KJIacce ¢ IETbMU Pa3HOTr0 YPOBHS O0yUeHHUS
U uHTepeca K (usuke. OHa MO3BOJSET CPOPMUPOBATH Yy YHAIIMXCS OCHOBHOM HIKOJBI JOCTATOYHO IIMPOKOE MPENCTABICHUE O
¢uznueckoi KapTuHEe MUpa.

Pabouas nmporpamma KOHKpPETH3UPYET COAEpXaHHE MPEIMETHBIX TEM 00pa30BaTENIBHOTO CTaHIApTa U J1aeT pacipelieleHue
y4eOHBIX 4YacoB IO paszjesnaM Kypca 8 Kiacca C y4€TOM MEX IPEIMETHBIX CBS3€H, BO3PACTHBIX OCOOEHHOCTEH yualluxcs,

OIIpCACIIACT MUHHMAaJIbHBIN Ha6op OIIBITOB, ACMOHCTPUPYCMBIX YUUTCIICM B KJIACCC U Ha60paTOpHBIX, BBIIIOJTHACMBIX YUAIITUMHCH.

Pabouas npozpamma 6blnoJjinsient 06¢e 0CHOBHbIE &VHKMMM.’

° NudopmannonHo-MmeToaudeckasi GyHKIUSA T03BOJISET MOTYUYUTh MPEICTABICHUE O IENISIX, COAep KaHUH, 00IIeH
CTpaTeruu OOy4eHHUsI, BOCIIUTAHUS U PA3BUTHS YUalIUXCS CPEJCTBAMU y4eOHOTO TIpemMeTa (pusuka.

o Opranu3anMoOHHO-IVIAHUPYOIIAs (PYHKIUSI IPEAYyCMATPUBAET BBIJCICHUE STANIOB 00YYCHHUS, CTPYKTYPUPOBAHUE
y4e0HOTO MaTepHalia, OnpeIeJICHUE er0 KOJIMUYECTBEHHBIX  KAUECTBEHHBIX XapaKTEPUCTUK HA KaXKJIOM M3 ATAIOB, B TOM YHCIIE TSI
COJIEPKaTEIbHOIO HAMOJHEHHS TPOMEXKYTOUYHOM aTTECTAllUN YUaIlIUXCsl.

B ocnose nocmpoenus npoepammoel_nexcam INPUHIMIBI: ¢IUHCTBA, IPECMCTBCHHOCTH, BAPDHATUBHOCTHU, BbIACJICHUA
MOHATHUHHOIO AApa, 1€eATCJIbHOI0 1oAX0/1a, NPOCKTHPOBAHUA U CUCTCMHOCTH.

Cmpykmypa 0OKymMeHma

Pabouas nmporpaMmma BKJIIOUAET JIECITh Pa3/eioB:



ITosscHUTENBHYIO 3AIIUCKY

OO61ast XxapakTepuCTHKa y4eOHOro IpeIMeTa

I'padux peanuzanuu paboueil mporpamMmsl 1o Gpu3nke 8 Kiacc

OcHOBHOE cofep:KaHue MPOrpaMMBbl

VY4eOHble KOMIIETEHIIUU U CIIOCOOBI 1€ATETbHOCTH

TpebGoBaHus K ypOBHIO IOJArOTOBKM BBIMTYCKHUKA 8 Kilacca

Pe3ynbpTaThl OCBOEHUS Kypca (JIMYHOCTHBIE, METONIPEAMETHBIE, TPEAMETHbIE)

Cucrema OLEHKH

. Y4eOHO — METOIUYECKUN KOMILJIEKT

10 KanengapHo — TemaTrueckoe MjIaHUPOBAHUE B KOTOPOE BKIIIOUYEHBI: KOJIBI 3JIEMEHTOB COJEPKaHUs KOHTPOJIBHO —
U3MEPUTETBHBIX MAaTEPUATIOB U IPOBEPSAEMBIX YMEHUN KOHTPOJIbHO — U3MepUTENbHbIX MaTepuanioB [ MA nns 7-9 knaccoB Ha
Ka)KJIOM YpPOKe, OCHOBHBIEC BU/IbI ACSATEIBHOCTH YU€HHKA ( Ha YPOBHE YUEOHBIX JIEUCTBHI) IO BCEM TeMaM Kypca (PU3UKH,
TpeOOBaHUs K YPOBHIO MOATOTOBKU 00YyYaIOIIMXCS Ha KaXA0M ypoke, dopmupoBanue Y Y /Jl, BUI KOHTPOJS U U3MEPUTEH,
JIOMAIllHEe 3a/IaHie Ha KaK/IbIi YPOK; MeIaroruueckie CpeICTBA U eI Ha KX bl YPOK, TPUOOPETEHHbIE KOMIIETEHIIUU
ydaniuxcsi, 000py/0BaHHE U TUJAKTUYECKUE MaTepraibl Ha KaXKIbl YPOK, BHEYPOUHAs JAESTEIbHOCTb.

CoNoOk~WNE

2.00wasn xapakmepucmuka yueoHo20 npeomema

du3rka Kak Hayka O Haubosee OOIIMX 3aKOHAX MPHUPOJIbI, BHICTYINAas B KadyecTBE y4eOHOro MpeAMeTa B IIKOJE, BHOCUT
CYIIIECTBEHHBIN BKJIaJl B CHCTEMY 3HaHUN 00 okpyxkaroriem mupe. OHa packpbIBaeT pojib HAYKA B DKOHOMHYECKOM M KYJIBTYPHOM
Pa3BUTHHU OOIIECTBA, CITIOCOOCTBYET (hOPMUPOBAHUIO COBPEMEHHOTO HAYYHOTO MUPOBO33PEHHUSI.

['ymanuTapHoe 3HaYeHHE (U3MKK KaK COCTAaBHOM YacTH oOIero o0pa3oBaHUs COCTOUT B TOM, YTO OHA BOOPY’KAeT IIKOJbHUKA
HAyYHBIM METOJIOM MO3HAHUS, TTO3BOJISIIONIAM MOJIyYaTh OOBEKTUBHBIC 3HAHUS 00 OKPYKAIOIEM MHUPE.

3HaHne PU3NYECKUX 3aKOHOB HEOOXOAMMO JIJIsl U3YUYCHUSI XUMUHU, Ononoruu, pusudeckoit reorpadun, rexunonorun, ObXK.

[Ipu cocrtaBineHuM [aHHON pabouel mTpOrpaMMmbl  YYTEHBI pPEKOMEHAAK MuHHCTepCTBAa 00pa3oBaHUs 00 YCHUIICHUU
MPAKTUYECKUN, SKCTIEPUMEHTATILHON HAMPABICHHOCTH NpenoaBanus (GU3UKH U BKIIOYEHA BHEYPOUHAS JCSITEIBHOCTb.

®u3rka B OCHOBHOW IIKOJE HM3y4aeTCsS HAa ypOBHE PACCMOTPEHUS SIBICHUN MPHUPOMBI, 3HAKOMCTBA C OCHOBHBIMHU 3aKOHAMU
(GU3UKY ¥ TPUMEHEHHEM 3THUX 3aKOHOB B TEXHUKE U MMOBCEIHEBHOM KU3HU.

H3zyuenue dhpuzuxku ¢ 0cHOGHOU WIKOJ1€ HANRPABICHO HA 0OCHIUIICCHUE CIEOVIOUWUX TTeJICH:

- pa3BUTHE UHTEPECOB U CIHOCOOHOCTEM ydalllUXCsd HAa OCHOBE MEpelauyd MM 3HAHUM U ONbITa MO3HABATEIBHOM U TBOPUYECKOMH
NEATENbHOCTH;



- MOHMMAaHHE YYAITUMUCS CMBICJIA OCHOBHBIX HayYHBIX MOHSATHI U 3aKOHOB (DU3UKH, B3AUMOCBSI3U MEXKy HUMU;
- opMHpOBaHKE Y yHaIIUXCcs MPeICTaBIeHUN 0 GU3NUECKON KapTUHE MUpAa.

Hocmudicenue ymux yeneil odecneuusaencs peuieHuem cieoyiouux 3aaau:

- 3HAKOMCTBO YYAILUXCS C MEMOOOM HAYYHO20 NOZHAHUSL U MemOoOaMU UCCAe008aHUs OOBEKTOB U SIBICHUN MPUPOJIBI;

- MPUOOpETEeHUE yYallUMHUCA 3HAHWA O MEXaHMYECKUX, TEIJIOBBIX, JJEKTPOMArHUTHBIX W KBAHTOBBIX SIBICHUH, (U3NUECKUX
BEJIMYMHAX, XaPaKTEPU3YIOIIUX 3T SBJICHHUS,

- (opMupoOBaHUE Y YYAIIUXCS YMeHull Hab1ooamsv TPUPOJHBIC SBJICHUS U B6bINOJHAMb ONbIMbL, JTA00PATOPHBIE PabOTHI U
IKCNEPUMEHMAIbHbIE UCCIe008aHUA C NCTIONB30BAaHUEM H3MEPUTEITBHBIX IPUOOPOB, UUPOKO NPUMEHSAEMBIX 8 NPAKMUYECKOU HCUZHU,

- OBIIAQJICHHE YYAIIMMHUCA TaKUMHU OOUeHAYYHbIMU NOHAMUAMU, KAK TPUPOHOE SBICHUE, dIMNUPUYECKU YCMAHOBIEHHbIU (Baxm,
npobiema, meopemuyeckuii 8b1600, pe3yibmam KCHEPUMEHMATbHOU NPOBEPKU,

- TIOHMMaHHWE YYallUMHCS OTIMYUI HaydHBIX JAaHHBIX OT HETMPOBEPEHHON HH(QOpMaIuu, NEHHOCTH HAYKH V0081emeopeHUs
OBLIMOBYIX , NPOU3BOOHBIX U KYJIbIYPHBIX NOMPEOHOCMel Hel08eKd

VYyeOnast mporpamma 8 kjacca paccuuTtana Ha 68 yacoB , 1o 2 yaca B HE/ICIIO

Kypc 3aBepIIaceTCaA HTOIOBbIM TECTOM, COCTABJICHHBIM COTI'JIACHO Tpe6OBaHI/ISIM YPOBHIO ITOATOTOBKH BBIITYCKHHKOB OCHOBHOU
ITKOJIBI.



3.Fpad)ul< peanuzauuu padoueii npozpammsvl ho pusuxe 8 Knacca
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4.0cnosnoe cooeprHcanue npozpammol

TensioBbie siBJICHUSA
TennoBoe paBHOBecue. Temmeparypa. BuyTpenuss sneprusi. Pabora u Temmonepenaya. Bun temnonepenauu. KonuuectBo
terioTel. Mcnapenue u konaeHcanua. Kunenune. Brnaxxnocts Boznyxa. [naBnenne n kpucramusanus. 3aKOH COXpaHEHHs] SHEPTUH B
TEIUIOBBIX MPOLIECCAX.
[IpeobpazoBanue sHepruu B TerioBbix MamuHax. KIIJ[ TermmoBoit MamuHbl. DKOJIOTHYECKHE TPOOIEMbI TETIOIHEPTETUKH.
emoncmpauuu

- MPUHIUII JEUCTBUSI TEPMOMETPA

- TEIUJIONPOBOHOCTh PA3JIMUYHBIX MATEPUATIOB

- KOHBEKIIUS B )KUJIKOCTAX U ra3ax.

- Temionepeaaya myTeM U3Ty4eHUs

- SIBJICHUE UCTIApECHUS

- MOCTOSTHCTBO TEMIEPATYPhl KUTICHUS KUJIKOCTHU MPU MOCTOSTHHOM J1aBJICHUU

- MOHMXXEHHUE TeMIIePaTyPhbl KUTICHUS KUJIKOCTHU MPY MOHUKEHUM JTaBICHUS

- HaOJI0JICHHE KOHACHCAIIUU MTapOB BOJIBI HA CTAKaHE CO JIbJIOM

IKcnepumenmul

- HCCIIEJOBAaHWE U3MEHEHUS CO BPEMEHEM TEMIIEPaTypbl OCThIBAHUS BOJIbI

- W3YYEHHE SBJICHUS TETNIOOOMEHA MPU CMEIIMBAHUU XOJOIHON U TOPSIYE BOJIbI

- WM3MEpEHUE BIAXKHOCTU BO3/1yXa

Bueypounasa deamenvnocmp

- 00BSICHUTD , YTO TaKOe UH(DPA, FKIOTEPMUUCCKHM, CyOIuManusi, aMop(HbI, H30TporHs, JTUCCTUIAT. [lepneTryym - MoOune?

- HCCIIEJOBAaHUE U3MEHEHUS TEMIIEPATYPhl BOJBI , €CIIU B HEW pacTBOPUTH COJIb

- HCCIIEJOBaHUE TEIIOMPOBOJHOCTH AIFOMUHHUEBOM JKEJIE3HON U JaTYHHOUM KaCTPIOJIM OJIMHAKOBBIX Pa3MEPOB C OJIMHAKOBBIM
KOJIMYECTBOM BOJIbI HA OJIMHAKOBOM OTHE 3a OJHO BpeMsi. BBISICHUTH Kakasi KacTproJisi 00J1aaeT O0JIbIIIeH TermIonpoOBOAHOCTHIO.

- ICCTIEZIOBAHNE W OOBSICHEHUE BPAIICHUS W YCKOPEHHMSI BpaIlleHUs OyMaKHOW 3MEMKU HaJ BKIIFOUEHHOU 311, Jammoir. O0bsCHEeHHE
JAHHOTO SIBJICHUS.

- ICCTIEIOBAHKE JIBYX KYCOYKOB JIbJa OOEPHYTHIX B OCIYI0 M YEPHYIO TKaHb MO/ JEHCTBUEM BKIFOYECHHOM 3J1. JIAMITOYKH.

- IOCTPOEHUE KIACCU(DUKAITMOHHON CXEMBI, BBIJIEISIS OCHOBAHUEM JICTICHUS CITIOCOOBI N3MEHEHHUSI BHYTPEHHEH dHEeprun ( MeX.
paboTa, XMM. peakiuu, B3aUMOJAECHCTBUE BEUIECTBA C AJIEKTPOMAr. MOJIEM , TeIUIoNepeaaya, TerIoNnpOBOAHOCTh, KOHBEKIIUS,
W3JIy4YCHHUE.

- HCCJIEN0BATh TEPMOC U CIIEJIATh YEPTEXK, ITOKA3BIBAIOIINM €r0 YCTpOUCTBO. HamuTh B TEpMOC TOpAYEH BOABI U HAWTH €€
TEMIIEPATYPY . ONPEAEIUTh KAKOE KOJIUYECTBO TEIUIOTHI TEPSIET TEPMOC B yac. [IOBTOPUTH TO ke ¢ XOJIOIHOW BOJAON U ONIPENECTUTD




KaKoe KOJUYECTBO TEIJIOTHI TEPMOC MpruodpeTaet B yac. CpaBHUTH U MTOUYEMY TEPMOC COXPAHSIET BEIIECTBO XOJIOHBIM JyUlle , YeM
TEILIBIM ?

- cJleNlaTh HArJISIIHBIN TPUOOpP MO OOHAPYKEHUIO KOHBEKIIMOHHBIX TOTOKOB KUJIKOCTH

- DKCIIEPUMEHTAJIbHBIM ITyTEM MPOBEPUTH KaKasi Boja ObICTpee 3aMep3HET, ropsiyast win xonoanas? [loctpouts rpaduk
3aBUCUMOCTHU TEMIIEPATYPHI OT BPEMEHU, U3MEPSISl UEPE3 OJIMHAKOBBIE TPOMEKYTKU BPEMEHH TEMIIEPATYpy BOJbI, TOKA HA
MOBEPXHOCTHU OJHOM U3 HUX HE MOABUTCS JIE].

- U3TOTOBJICHUE MapaUHOBON UTPYIIKH, C UCIIOJIH30BAHUEM CBEYU U IJIACTUIIMHA.

JileKTpUYeCKHe SIBJICHUS

OnexTpu3auus Tei. DNeKTpUUecKuil 3aps. JBa Buaa 3JeKTPUUECKUX 3apsioB. 3aKOH COXPAHEHUSI DJIEKTPUUECKOTO
3apsna. DIEKTPUIECKOE TMOoJIe.

[locTosinHbI# dnekTpuyeckuil Tok. Cuiia Toka. DIEKTPUIECKOE COMPOTUBIICHUE. DIEKTPUUECKOE HAIIPSIKEHHE.
[TpoBOAHUKH, TUAIEKTPUKH U TTOTYNPOBOJHUKHU. 3aK0oH OMa JiJisl y9acTKa dJIeKTpuueckoi renu. Pabota u MOIIHOCTH
anekTpuueckoro Toka. 3akoH Jxoyns — Jlenma. [IpaBusa 6e3omacHOCTH MPU pabOTe ¢ UCTOYHUKAMU 3JIEKTPUUECKOTO TOKA.

Hemoncmpauuu
- DJIEKTpHU3aIUs Te
- JIBa pOJia DJICKTPUUECKHUX 3apsiI0B
- YCTPOMCTBO M JAEHCTBUE 3JEKTPOCKOIA
- 3aKOH COXpPAHEHUS DJICKTPUUECKHUX 3apsiI0B
- MPOBOJHUKH U U30JISITOPHI
- ICTOYHUKH ITOCTOSSHHOTO TOKa
- U3MEPEHHUE CWIbl TOKa aMIIEPMETPOM
- U3MEPEHUE HAIPSHKEHUS BOJIBTMETPOM
- peocTaT U Mara3uH CONPOTUBICHUN
- CBOMCTBA MOJYNPOBOJHUKOB

IKcnepumernmol
- 00BSICHUTSH , UTO 3T0? ( HYKJIOH, aKKYMYJISTOP, TUAJIESKTPUK, TTOTCHITHA, MAHTAHUH.
- HCCIIeIOBaHHUE 3aBUCMOCTH CHIIBI TOKA B TIPOBOJIHUKE OT HAIIPSYKCHHUS
M3Yy4YEHHUE MOCISA0BATEILHOTO COSTUHCHHS TIPOBOTHUKOB
M3y4YeHHUE MapaIeIbHOTO COSAUHEHNS TIPOBOTHUKOB




pPErylMpoOBaHUE CUJIbI TOKA PEOCTATOM
HU3MEPEHUE IIEKTPUUYECKOTO COMPOTUBIICHUS TPOBOTHUKA
M3MEPEHUE MOITHOCTH JIEKTPUUECKOr0 TOKA

Bueypounaa deamenvrhocms

M3TOTOBJIEHUE TIpocTelIero aekrpockona ( byTeinka ¢ mpoOkoii , rBo3ab ainuHoi 10 — 15 cMm, ToHkas Oymara. B npoOky BOUTH
I'BO3/Ib TaK, 4YTOOBI OH TOpyYas U3 Hee Ha 2 — 3 cM. lllnsnka reo3ast Oyaet «iapukom» anekTpockorna. [lonocky Tonkoi 6ymaru
HAKOJIOTh HA 3a0CTPEHHBI KOHYUK T'BO3/ISI, 3TO JIEIECTKHU AJIEKTPOCKOIA.

- nm3Mmepenue KII/ kunarunbHrka

- U3TOTOBJIEHUE U3 KapTO(hEIUHBI W S0J0Ka UCTOYHUKA TOKA ( B3ATh JIFOOOE 3TO BEIIECTBO U BOTKHYTh B HETO MEJIHYIO U
IIMHKOBYIO TJIACTUHKY. [lo/icoemuHuTh K ATUM miacTuHkam 1,5 B nmammnouky.

- HAUTH 1oMa MpUOOPHI , B KOTOPHIX MOXKHO HAOII0JIaTh TEIJIOBOE. XUMHUECKOE U JIEKTPOMArHUTHOE JAEHCTBHE 3J1. ToKa. OnucaTh
uX.

- UsroroBnenue snekrpoMaraura ( HAMOTaTh Ha TBO3/Ib HEMHOTO TIPOBOJIOKH U MOJIKITIOYUTB 3Ty IPOBOJIOKY K Oarapeiike,
IIPOBEPUTH JCHCTBUE HA MEJIKUX KEJIC3HBIX MTPEAMETAX )

- CpPaBHHTH aMIIEPMETP U BOJIBTMETP, UCIIOJIB3Ys 3HAHUS, MTOTyUYCHHbIC U3 YUeOHUKA U UHCTPYKIIMH K IPUOOpam, paboTy
0(OpMUTH B BHJI€ TaOJIUIIHI.

- paboTa ¢ MHCTPYKILIUEH K CETeBOMY (DUIIBTPY, 3aMOIHSS TaOIMILY TIO BOIIPOCAM.

- 3aMOJHUTH TAOIHILY 110 MHCTPYKIMSIM JOMAITHUX 3JIEKTPOIPUOOPOB.

MarHuTHbIe sSIBJIEHUS

[TocTossHHBIE MarHuThl. B3anMoaelcTBe MariuToB. MarHuTHOE MOJI€ MOCTOSIHHOIO TOKA. JIelCTBME MAarHUTHOTO MOJISL Ha
MPOBOJAHUK C TOKOM
DJIeKTPOABUTATEIb TOCTOSTHHOTO TOKA
HHemoncmpauuu
OnbIT OpcTena
MarHuTHO€ 1oJje ToKa
JleficTBME MAarHUTHOTO MOJISI HA TIPOBOJHUK C TOKOM
YCTPOMCTBO 3JICKTPOIBUTATEIS
Jlabopamopnasn paboma
N3yyeHne npuHOMna 1eiCTBUS SIEKTPOABUTATEIIS




Bueypounasa deamenvnocnio
- YTO TaKOe JAPOCCEb, COJICHOUI, POTOP, CTATOP,
- W3YYCHHE MarHUTHOTO IOJISI TIOJI0OCOBOT'O MarHUTa, TyTOBOTO MarHUTa M KaTYIIKU C TOKOM, PUCYHKH MarHUTHOTO TTOJIS.
- I3YYCHUE CBOMCTB MOCTOSHHBIX MAarHUTOB( MarHUT, KOMITaC U Pa3HbIC BEIISCTBA: PE3WHA, TPOBOJIOKA, TBO3/H, ACPEBIH. OPYCKH
1 T.II.)

CBeToBbBI€ ABJCHUS

Cger — anekTpoMmarnuTHas BojHa. [IpsiMonuHeitHoe pactipocTpaneHue cBeta. OTpaxkeHue u npesnomiieHue ceerta. [lnockoe
3epkaio. JIuuzel. DOKyCHOE pacCTOSTHUE U ONTUYECKas cuiia TuH3bl. OnTudeckue npudopsl. lucnepcus cBera
emoncmpauuu
- MPSMOJIMHEWHOE pacIpOCTPaHEHHUE CBETA
- OTpa)K€HHE CBETa
- MPEeJIOMJICHUE CBETA
- XOJI Ty4el B coOMparoieit JInH3e
- XOJ JIy4el B PACCEHBAIOLICH JIMH3E
- TIOCTPOCHHE U300PaKEHUN C TTIOMOIIIBIO JIMH3
- [puHumn neicTBrs NPOEKIIMOHHOTO afnmnapara u goroanmnapara.
- Jlucnepcust 6enoro cBeta
- Tlomydenue Oenoro cBeTa Mpu CIOKEHUU CBETA Pa3HBIX 1IBETOB
Jlabopamopnuvle padomot
- U3mepenune HokycHOro pacCTOSTHUS COOMparoniel JTUH3HI.
- Ilonyuenue n300pakeHUI C TOMOIIBIO COOMPAIOIIEH JTUH3HI.

Bueypounasa oeamenvnocma
- 00OHapYy)KCHHE TCHHU U TIOJIYTCHU
- ICCIIEIOBAHKE: B3SITh METPOBYIO MAJIKY M HA YIUIE U3MEPUTH Pa3Mep €€ TEeHH, 3aTEM ONPEIEIIUTh PEaJIbHYIO BBICOTY JE€PEBLEB,
JIOMOB, CTOJIOOB, M3Mepsis ux TeHu. [lomyyeHnHsie naHnHbIe OPOPMUTH B BUJIE TAOJIUIIBI.
- UCTIOJIb3YS Pa3IMYHbIe UCTOYHUKH CAENATh B BUJIE HATJISIHBIX KAPTOUEK ONTUYECKHUE WILTIO3UN
- BBISICHUTD, UTO 3T0? (UATIO3UTHB, KaMepa — 00CKypa, MOHOKYJISIP, Tyajdu3M, KBaHT, pepaKIus, JUOTITPHUS)

Bo3moscuwie IKCKypcuu. (bepMa, CTPOUTCIIBHLBIC INIOIIAAKH, MCJIBHUIIA, ITOKapHasa CTaHIOUA, AMArHOCTUICCKHC KaOMHETHI
ITOJINKIIMHUKHN WUIIN 60J'IBHI/II_U>I.




IHoaroroBka co00LICHUI 110 3aJaHHOM TeMe: EAMHUIIBI TEMITEpaTyphl, UCIIOJIb3YEMBbIE B APYTUX CTpaHaX. TeMIlepaTypHbIE IIKAJIbI.
VY4eT u ucnonb30BaHUE pa3HbIX BUJOB TEIjIonepenaauu B ObITy. Jlu3enbHbIi ABUTaTENb, cCBeua S1010uKkoBa, NaMa HakanuBaHust A.H.
JlonpiruHa, namIia ¢ yrojapHOM HATBIO DJIMCOHA. BiusHuEe COMTHEYHOM aKTUBHOCTH Ha KUBYIO U HEXKUBYIO nipupony. IlomspHsie
cusinusi. MarautHoe nosie mianet ConHeuHo cuctemsl. [lomumopdusm.

PobGept Bya — Bbigatonieiicst yueHbli, yenoBek u skcriepuMentarop. Cepreit IBanoBruy BaBuiioB U ero BKI1aJl B UCTOPUIO Pa3BUTHUSA
Y4E€HUs O CBETE.

Bo3Mo:kHBIe MccieoBaTeabekue npoekThl: [Ipuniun cummerpun [Ibepa Kropu u ero pons B kpuctaiuiorpadguu. Uccnenoranue
npolecca KUIMEeHUs U 3aMep3aHus MPECHOU U coieHor BoAbl. MccnenoBanue npoiiecca miaBjieHus runocyibpura. IKOIOTHYeCcKue
npo0JIeMbl « TI100aTBHOTO MOTEIJICHUS» . DKCIIEPUMEHTAIbHOE UCCIIEJOBAaHUE TIOJTHOTO OTpaXkeHus cBeta. Gu3nka B 4YeJI0BEYECKOM
tesie. [ pynnoBoi npoekT «Pu3nka B 3arajakax»

5.Yueonvie komnemenuyuu u cnocodowvt oeameaibHocmu

PaGouass mporpamma mnpeaycMaTpuBaer (POPMHPOBAHHE Yy IIKOJILHMKOB 001e Y4YeOHBIX YMEHUIl M HABBIKOB,
YHHUBEPCAJbHBIX CIIOCO00B AeSITeJIbHOCTH U KJIUYEeBbIX KoMneTeHuii. [Ipuopureramu 1si mKOJIBHOTO Kypca (DU3WKHU Ha dTare
OCHOBHOT'O 00111eT0 00pa30BaHUs SBISIOTCS:

Ho3nasamenvnan oesameibHOCHb:

® UCIIOJIb30BAaHUE [IJIS TO3HAHHUS OKPYXKAIOIMIEr0 MHpa pa3IMYHBIX €CTECTBEHHOHAYYHBIX METOJOB: HaOII0[CHUE,
U3MEpEeHne, HIKCIIEPUMEHT, MOJICTUPOBAHNUE;

e (opmupoBaHue ymMeHUN pa3nu4aTh PaKThl, TUIIOTE3bI, MPUIUHBI, CICACTBHS, 10Ka3aTEIbCTBA, 3AKOHBI, TEOPHH;
® OBJIAJICHHUE aJICKBATHBIMU CIIOCOOAMHM PEIICHUS TEOPETUUECKUX U DKCTICPUMEHTAIBHBIX 3a/1a4;

® TMPUOOPETEHHE OMbITAa BHIABMKCHHS THIOTE3 MJIsi OOBSCHEHUS H3BECTHBIX (DaKTOB M IKCIEPUMEHTAIBHON MPOBEPKHU
BBIJIBUTAEMBIX THUITOTE3.

Hugopmauuonno-KOMMYHUKAMUBHASA 0CAMENbHOCHb:

® BJIAJICHUE MOHOJOTHYECKON U THATIOTMYECKON Peublo, Pa3BUTHE CIIOCOOHOCTU MOHUMATh TOUYKY 3pEHHUSI COOECEeTHUKA U
IIPU3HABATH [IPABO HA NHOE MHEHHUE;

¢ HCIIOJBb30BaHUC AJIA PCHICHUA ITIO3HABATCIBHBIX 1 KOMMYHHMKATHBHLBIX 3aJa4 Pa3JIMYHbIX HCTOYHHUKOB I/IH(I)OpMaI_[I/II/I.

Pednexcuenasn oesmenvnocms:




v

® BJIAJICHUE HABBIKAMU KOHTPOJS M OLIEHKH CBOEH JEATEIIBHOCTH, YMEHUEM IPEABUIETh BO3MOKHBIE PE3YyJIbTAaThl CBOUX
JIeCTBUM:
e opraHu3anus y4eOHOW IEeATENbHOCTU: MOCTAHOBKA LIE€NH, IUIAHUPOBAHUE, ONPEACICHUE ONTUMAIbHOTO COOTHOILUEHUS
LIEJIN U CPELCTB.
Bpipa0oTka KOMIIETEHIMA:

OoweodpazoeameibHblX, SHAHUEBO - TPeIMETHBIX ( V4eOHO - ITO3HABATEIbHAS ¥ MHDOPMAIIMOHHAS KOMIIETEHIINA )

CaMOCTOSITEJIbHO M MOTHMBHUPOBAaHHO OPraHU30BbIBATH CBOIO IMO3HABATENIBHYIO JIE€ATENBbHOCTh (OT MOCTAHOBKM LEIH 10
NOJIYYEeHUS U OLIEHKH PEe3yNbTaTa);

UCIIOJIb30BATh 3JIEMEHTHI MPUYUHHO-CIEJCTBEHHOIO U CTPYKTYPHO-(DYHKIIMOHAIBHOIO aHajiu3a, OMPENENsaTh CYIIHOCTHBIE
XapaKTepUCTUKH H3y4yaeMoro oOBeKTa, pa3BEPHYTO OOOCHOBBIBATH CYXKIEHUS, JaBaThb OMNpENeNeHUs, NPUBOJIUTH
J0Ka3aTeIbCTBa;

UCIIOJIb30BaTh MYJBTH MEAMIHBIE PECYpPChl W KOMIBIOTEPHBIE TEXHOJIOTHH JJisi 00paOOTKH, Mepenayd, MaTeMaTU3aluu
UHGOpPMAIIMH, TPE3CHTALIUH PE3YJITATOB MO3HABATEIBLHOM U MPAKTUYECKON JEATEIbHOCTH;

OLICHMBATh W KOPPEKTUPOBATh CBOE IMOBEJECHUE B OKpPYXAIOUIEH cpesie, BBIMOJIHATH SKOJOTMYECKHEe TpeOOBaHUS B
IIPAKTUYECKOM NEATEIbHOCTU U ITOBCEIHEBHOM KU3HU.

Ilpeomemmno-opuenmuposanuvlx, penpooOyKmueHO — O0eAmeabHOCHMHbIX (COUUANbHO — MPYO008as U _KOMHEeHmeHUUs

JUYHOCHIHO020 camocoeepuiencm GOGaHMﬂ)

v
v
v
v

v
v

NOHUMATh BO3PACTAIOLIYIO POJb HAYKH, YCUJICHUE B3aUMOCBS3H U B3aUMHOIO BIUSHUSI HAYKU U TEXHUKH, PEBPAILICHUE HAYKH
B HEMOCPEICTBEHHYIO MMPOU3BOAUTENBHYIO CHITy OOIIECTBA;
OCO3HaBaTh B3aMMO/ICHCTBUE YEIOBEKA C OKPYKAIOIIEH Cpeoi, BO3MOXKHOCTH U CITOCOOBI OXPaHbI IPUPOJIBL;

Pa3BHUBATh IIO3HABATCIIBHBIC HHTCPCCHI M HMHTCIIICKTYAJIbHBIC CITOCOOHOCTH B Imponeccc CaMOCTOATCIBHOI'O HpI/IO6peTeHI/I5{

(bHBH‘{eCKI/IX 3HAaHMH C UCMOJIb30BAHUEM Pa3INYHbIX HCTOYHHUKOB I/IH(bOpMaI_[I/II/I, B TOM 4YHCJIC KOMIIBIOTCPHBIX;

BOCITUTHIBATh YOEKIEHHOCTh B TO3UTUBHOW poiH (U3UKH B >KH3HU COBPEMEHHOTO OOIIECTBA, MOHUMAHUE IEPCIEKTUB

Pa3BUTHS SHEPTETUKH, TPAHCIIOPTA, CPEJACTB CBS3H U JIP.;
OBJIaJIEBaTh YMEHUSMH MMPUMEHSATH MMOTYYCHHBIC 3HAHUS TSI O0OBSICHEHHSI pa3HOOOPa3HBIX (PU3MUECKHUX SBIICHUIA;

NPUMCHATDH IIOJIYYCHHBIC 3HAHHWA WM YMCHHUA JIA 0S30ITaCHOT'0 HMCIOJIL30BAHUS BCIICCTB U MCXaHH3MOB B 6I>ITy, CCJIIBCKOM

X03MCTBE M MPOU3BOJICTBE, PEIICHUS MPAKTUUYECKUX 3aJ7la4 B MOBCEIHEBHOM KU3HU, MPEAYIPEKIACHUS SBICHUM, HAHOCAIINX
BpE/l 3I0POBBIO UETIOBEKA U OKPYKAIOIIEH cpeie.



Ilennocmno — cmovic10601, 0OUWEKYAbMYDHOU U KOMMYHUKAMUGHOU

v/ IOHUMATh IICHHOCTHBIC OPUEHTAIUH YUEHHUKA, ET0 CIIOCOOHOCTD BUACTh ¥ IOHMMATh OKPY/KAIOIIUH MHP

v/ yMeHHe yUeHHKa BBIOUPATH ICJICBbIE U CMBICIOBBIC YCTAHOBKH Ui CBOMX JCHCTBHI M TIOCTYITKOB

v" TIpnoGpeTeHue OnbITa OCBOCHHS YIEHHUKOM HAYyIHON KapTHHBI MUpa

v' OBiajienne crocobaMu B3auMOJIEHCTBHS ¢ OKPYKAIONMMHU U yIaJeHHBIMH JIFOJbMH U COOBITHSIMU, YMEHHE 33]aBaTh BOIPOC
Y BECTH TUCKYCCHIO, BIIAICHUE PA3HBIMU COLMAJIBHBIMU POJISIMU B KOJIJIEKTUBE

Dopmuposanue yHUBEPCATIbHBIX YUEOHBIX OeliCm Uil

[lepemensl, mpoucxoasiue B COBPEMEHHOM 00111eCTBE, TPEOYIOT YCKOPEHHOTO COBEPIICHCTBOBAHUS 00pa30BaTEIBLHOTO
IPOCTPAHCTBA, OTIPEICTICHHSI 11esieii 00pa30BaHusl, YIUTHIBAIOIIUX TOCYIaPCTBEHHBIC, COIMAIbHBIC U IMYHOCTHBIE TOTPEOHOCTH U
UHTEPECHI. B CBSI3U ¢ 3TUM MPUOPUTETHHIM HAMPABICHHEM CTAHOBUTCS 00€CTICYUeHUE PA3BUBAIOIIECTO MOTEHIIMAIA HOBBIX
oOpa3oBaTeIbHBIX CTAaHAAPTOB. Pa3BUTHE IMUHOCTH B CUCTEME 00pa30BaHMsI 0OecreynBaeTcs, Ipexkae Bcero, yepe3 GopMUpoBaHUE
YHUBEpPCAJIbHBIX YueOHbIX nericTBril (Y'Y ][]), KoTopbie BRICTYNAaIOT MHBAPUAHTHOM OCHOBOM 00Pa30BaTEIHLHOTO U BOCIIUTATEIHLHOTO
nporecca. OBnazeHNe yJaliuMKCs YHUBEPCATbHBIMU yY€OHBIMU JIEUCTBUSIMU BBICTYIAET KaK CIIOCOOHOCTH K CAMOPA3BUTHUIO U
CaMOCOBEPIICHCTBOBAHUIO ITYTEM CO3HATEIBHOTO U aKTUBHOTO MPUCBOCHUSI HOBOT'O COIMAIbHOTO onbiTa. YY ]| co3naror
BO3MOKHOCTb CAMOCTOSITEJIBHOT'O YCIIEIITHOTO YCBOSHHUS HOBBIX 3HAHUHM, YMEHUM U KOMIIETEHTHOCTEH, BKITIOUYasi OpTraHU3aINI0
YCBOCHHSI, TO €CTh YMEHHS YUUTHCA.

B mupokoM 3HaUeHHH TEPMUH «yHHUBEpPCaJIbHbIC y4eOHbIC JEHCTBUS O3HAYAET YMEHUE YUUTHCS, T.€. CTIOCOOHOCTh CYOhEKTa K
CaMOpPAa3BUTHUIO U CAMOCOBEPIIEHCTBOBAHUIO IIYTEM CO3HATEIIBHOIO U AKTUBHOT'O MPUCBOCHUS HOBOT'O COLMAIIBHOTO OIIBITA.

B Gosee y3koM (COOCTBEHHO MCUXOJIOTHUECKOM 3HAYCHHUH ) TEPMUH «YHUBEPCAIbHBIC YICOHBIE TEUCTBHUSI» MOYKHO OMPEACIUTh KaK
COBOKYITHOCTB CITOCOOOB JACHCTBUS ydalerocs (a TakyKe CBA3aHHBIX C HUMHU HaBBIKOB yueOHOU paboThl), 00ECIICUHBAIOIIUX €TO
CIIOCOOHOCTh K CAMOCTOSITEJIbHOMY YCBOEHHUIO HOBBIX 3HAHUM M YMEHUH, BKIIFOYasi OpraHU3alldIo0 3TOr0 Ipoliecca. Y HUBepPcaabHbIe
yueOHble geiicTBud (YY) noapasnenstorcs Ha 4 TpyIIibl: peryasiTUBHbIC, TIMYHOCTHBIE, KOMMYHHUKATHBHBIE Y TTO3HABATENbHBIE.

dopmupoBath Y Y/ Ha ypokax GU3HKK MIPU U3YICHUH KOHKPETHBIX TEM IKOJILHOTO Kypca B 8 kimacce orpakensl B KTTI.

PesyabTaToM ¢popMupoBaHHMsST YHHBEPCAJbHBIX Y4eOHBIX AeiiCTBUI OYyAYT ABJIATHCH YMECHUSA:



e TPOU3BOJBHO U OCO3HAHHO BJIAJIETh OOIIMM MIPUEMOM pELIECHUs yUeOHBIX 3a]1ay;

e HCIOJB30BaTh 3HAKOBO-CUMBOJINYECKHUE CPECTBA, B TOM YUCIIE MOJEIN M CXEMBI JIJISl pEIICHUs YUEOHbIX 3a/1a4;

e YMETh OCYUIECTBIATH aHAIN3 OOBEKTOB C BBIJEICHUEM CYIIECTBEHHBIX U HECYIIECTBEHHBIX IPU3HAKOB;

e YMETb OCYHIECTBIIATh CUHTE3 KAaK COCTABJICHUE LIEJIOT0 U3 YaCTel;

e YMETh OCYUIECTBJIATH CPABHEHHUE, KIACCU(PUKALIMIO TI0 3a1aHHBIM KPUTEPHUIM;

e YMETh YCTAaHABIMBATh NPUUUHHO-CIIEICTBEHHbBIE CBA3U;

e YMEThb CTPOUTH pacCcyxkAeHus B (hOpMe CBS3U MPOCTHIX CYKIEHUN 00 00BEKTE, €r0 CTPOCHUH, CBOWCTBAX U CBA3SX;

¢ BIJIAJIETh OOLIUM MPUEMOM pelIeHUs YUYeOHBIX 3a/1a4;

e CO3/1aBaTh U MPeoOPa30BbIBATH MOJEIIN U CXEMBbI ISl pELICHUS 3a]1ay;

e YMETh OCYHIECTBIATH BEIOOP Hanbosee 3p(heKTUBHBIX CIOCOOOB pellieHUs: 00pa30BaTENbHbIX 33/1a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUIA.

6.TD€606aHM}l K YPOBHIO NOO20MOBKU 8bINYCKHUKA 8-20 Knacca

B pezynomame uzyuenus d)MS’MKM YVUYECHUK 8 knacca oonoicen:

3HATL/IOHUMATD:

Cmoicn nonamuit: Gusndeckoe spieHue, GU3NISCKU 3aK0H, B3aMMOJICHCTBHE, IIIEKTPUICCKOE MTOJIE, MArHUTHOE TI0JIE, aTOM;

Cmuicn puzuueckux eeqiuuun: BHyTPEHHSS SHEPIus, TeMIEpaTypa, KOJIMYECTBO TEIUIOTHI, BIAXKHOCTh BO3AYyXa, dJICKTPUUCCKUN
3apsiji, CHWJIa DJICKTPUUYCCKOTO TOKa, DJICKTPUYECKOE HaIpsHKCHHE, SJIEKTPUYECKOE CONPOTHUBIICHHE, paboTa W  MOIIHOCTH
AIEKTPUUYECKOTO TOKa, (POKYCHOE PACCTOSHHUE JINH3BI,

Cmbicn pu3zuueckux 3aKoH06: COXpAHEHUs] PHEPTUU B TEIJIOBBIX IpOIleccaxX, COXpPAaHEHUs JJICKTpUUYecKoro 3apsaa, Oma ais
y4acTka 1enu, Jxoyins — JIeHna, npsaMoJIMHEHHOTO paclpoOCTpaHEeHUs CBETa, OTPAKECHUS U IIPEJIOMIICHUS CBETA;

YmMmerh:

Onucvigams u 00vsacHams (PU3NUSCKUE SBICHUS: TEILIONPOBOJIHOCTh, KOHBEKIIUIO, M3JYYCHHUE, WCIIAPCHHE, KOHICHCAIIUIO,
KUIICHWE , TUIaBJICHHWE, KPUCTAIIU3AIMI0, JICKTPU3AIIMIO, B3aUMOJICUCTBHUE SJCKTPUUECKHX 3apsJIOoB, B3aUMOJICHCTBHE MarHUTOB,
JeHCTBHE MAarHUTHOTO TIOJIS Ha IPOBOJIHHUK C TOKOM, TEIIOBOE JACHCTBHE TOKa, OTpaKeHHE/ TIPEIIOMJICHHUE CBETa;

Hcnonvzoeamsb duzndeckrue MpUOOPHI U U3MEPHUTEIIBHBIC WHCTPYMEHTHI 1T U3MEpPEHHs (PU3MUECKUX BEIWUYHH: TEMIIEPATYpHI,
BIIAJKHOCTH BO3yXa, CUJIbI TOKA, HAMPSIKEHUS, COITPOTUBIICHUS, pa00ThI M1 MOITHOCTH JICKTPUUECKOTO TOKA;




Ilpeocmaenamo pe3ynomamel n3MepeHUil B BUae TaOIUI, TpaUKOB U BBISBIATH Ha TOM OCHOBE IMIUPHUYECKHE 3aBUCUMOCTH:
TEMIIEpPaTypbl OCTHIBAIOLIEH BOABI OT BPEMEHH, CHJIBI TOKA OT HAIPSKEHUS HA y4acTKe LENH, YIJla OTPAKEHU OT yria NajJeHusl, yria
MPEJIOMJIEHUS OT yTjla NaJAeHUs;

Buipasicame pezynromameul i3MepeHuii 1 pacueToB B equHUIax MexayHapoaHoi cucremsl CU;

Ilpueooums npumepsl TPAKTUUECKOTO HCHOJB30BaHUS (U3MUYECKUX 3HAHUM O TEIUIOBBIX, 3JEKTPUUYECKUX, MArHUTHBIX U
CBETOBBIX SIBICHUSIX;

Pewamsv 3a0auu Ha npuMeHeHHe  (U3MUECKUX 3aKOHOB: COXPAHEHHS HSHEPIHMM B TEIUIOBBIX IMpPOIECCAX, COXPAaHEHUS
ANIeKTpUUEcKoro 3apsaa, Oma s yyactka uenu, Jbxoyns — JIeHa, npsMOIMHEHOro pacpoCTpaHEHUS U MIPEIOMIICHUS CBETA;

Ocywiecmenams camocmoamenvHulii nOUcK WHOOPMAIUU €CTECTBEHHOHAYYHOTO COJEP’KaHUS C MCMIOJIb30BAaHUEM Pa3IMUHbBIX
UCTOYHUKOB HMH(popmMaiuu ( y4eOHBIX TEKCTOB, CIPABOYHBIX W HAYYHO — MOMYJSPHBIX HM3JaHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB UnTepHeTa), ee 00pabOTKy U IpeACTaBlIeHNE B Pa3IUUHbIX (opMax ( CIOBECHO, C IIOMOIIbIO PUCYHKOB U MPE3EHTALIUN);

Hcnonvzoeamv npuodpemennvie 3HaAHUA U YMEHUA B TIPAKTUYECKON JEATEIBHOCTA U MOBCEIHEBHOM XKU3HU ISl oOecreueHus
0€30MacHOCTHU B MPOIIECCE KU3HEACITEIHHOCTH.

7.Pe3VJlbmambl 0ceoeHus Kypca puzuxu

Jluunocmubsle pe3yibmamul:

- bopMupoBaHHEe MTO3HABATEILHBIX HHTEPECOB, HHTEINIEKTYalIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH ydalmuxcs;

- yOeXKJEHHOCTh B BO3MOXXHOCTH MTO3HAHUS TPUPOJBI, B HEOOXOAUMOCTH Pa3yMHOTO UCIOJb30BAHUS JOCTH KECHHUI
HayKW ¥ TEXHOJOTHUH JJIsI TaJlbHEUIIEro pa3BUTHS YEJIOBEUYECKOTO 00IMecTBa, YBa)KEHHUE K TBOPIIaM HayKH, OTHOIICHHUE
K pHU3UKEe KaK K 3JIeMEHTY OO0IIe4YeIOBEUYECKON KyIbTYPHI;

- CAMOCTOSITEIILHOCTh B MPUOOPETEHUH HOBBIX 3HAHUW M MPAKTUUYCCKUX YMCHUN;

- MOTHBAIUs 00pa30BaTEIbHON IEATCIHHOCTH MKOJHbHHUKOB HA OCHOBE JINYHOCTHO OPHUEHTHPOBAHHOTO TOX0/1a;

- popMupoOBaHNE IEHHOCTHBIX OTHOMEHUM K APYT APYTY, YUUTENIO, aBTOPAM OTKPBITUIN U U300pETEHUM, pe3yiabTaTaM
o0ydeHwus.

MemanpeomemHnuwle pe3yibmamnuvl:

- OBJIAJICHUE HaBBIKAMHU CaMOCTOSTEIBHOTO MPUOOPETECHUS HOBBIX 3HAHUM, OpraHU3auu yUeOHOH NeSITEIILHOCTH,
MOCTAaHOBKU I€JICH, MIaHUPOBAHUSN, CAMOKOHTPOJS U OIEHKH PE3yJbTAaTOB CBOCH JAE€SITEIbHOCTH, YMECHUSIMHU
NpeaBUIETh BO3MOXKHBIC pe3yJIbTaThl CBOUX JCUCTBUM;

- TIOHUMAaHUE Pa3JIUYUN MEXIYy UCXOAHBIMU (PaKTaMU M THIIOTE3aMU I UX O0OBSICHEHHS, TECOPETUUYECKUMHU MOJCIIMU
1 peallbHBIMU 00BbEKTaMH, OBJIaJICHUE YHUBEPCAJIbHBIMH YUCOHBIMH ACHCTBUSAMH Ha NMpUMEpPax TUIMOTE3 IJIs




00BbsCHEHUS U3BECTHHIX (PAKTOB U AIKCIIEPUMEHTAJIbHON MPOBEPKHU BHIIBUTAEMBIX TUIIOTE3; Pa3pabOTKu TEOPETUUECKUX
MOJEJIEN MPOLECCOB UJIU SIBICHUN;

- IpUOOPETEHUE ONbITA CAMOCTOSTEIILHOIO MOKUCKA, aHAJIM3a U 0TOOpa HHPOpPMALUK C UCTOJIB30BAHUEM pa3JIHUYHBIX
MCTOYHUKOB U HOBBIX HHOOPMAIIMOHHBIX TEXHOJOTHUHN I pElISHUs MOCTaBJICHHBIX 3a]a4;

- opMuUpOBaHUE YMEHHUU BOCIIPUHUMATH, MepepadaThiBaTh U NPEABIBIATh HHOOPMAILIMIO B CIIOBECHOM, 00pa3HOM,
CUMBOJIMUECKOUN (hopMax, aHAJIU3UPOBATH U NepepadaThiBaTh MOJYYEHHYI0O HH(POPMAIMIO B COOTBETCTBUU C
MOCTABJICHHBIMU 3a/1a4aMU, BBIJIENATh OCHOBHOE COAEPKAHUE MPOUYUTAHHOTO TEKCTA, HAXOJAUTh B HEM OTBETHI Ha
MOCTAaBJIEHHBIE BONPOCHI U U3JaraTh €ro;

- pa3BUTHE MOHOJOTUYECKOW U NUAJIOTUYECKON peur , yMEHUS BhIPAXKaTh CBOM MBICIU U CIOCOOHOCTH BBHICIYIIUBATH
cobeceHUKA, TOHUMATh €T0 TOUYKY 3pEHUS, MPU3HABATh MPaBO JPYroro 4eJoBEKa HA UHOE MHEHUE;

- OCBOCHHUE NMPUEMOB JIEMCTBUN B HECTAHAAPTHBIX CUTyal[UsIX, OBJIAJICHUE IBPUCTUUECKUMHU METOJAMHU PEIICHUS
npobJiem;

- opMupoBaHUEe yMEHHUN paboTaTh B TPYIINE C BHIMOJHEHUEM PA3JIMUYHBIX COIMATIBHBIX POJICH, MPEACTABISATh U
OTCTauBaTh CBOU B3TJIAJBI U YOCKIEHUS, BECTH JUCKYCCHUIO

Ilpeomemmnuvle pe3yibmanivl:

- 3HAHUS O MPUPOJE BAXHEUIIUX PU3UUECKUX SIBJICHUN OKPYKAIOIIEro MUpa U MOHUMaHUE CMbICTa PU3UIECKUX
3aKOHOB, PAaCKPBIBAIOIINX CBSI3b U3YUECHHBIX SIBJICHUN;

- YMEHHUS MMOJb30BATHCS METOJAMHU HAYUYHOTO UCCIEIOBAHUS SIBJICHUU MPUPOJIBI, IPOBOJUTH HAOTIOICHUS,
NJAaHUPOBATH U BBHIMOJHATH dKCIIEPUMEHTHI, 00padaThiBaTh PE3yibTaThl U3MEPEHUN, IPEACTABIITH PE3yIbTATHI
U3MEPEHUH ¢ moMolbio Tabnull, rpadukoB u Gopmyn, oOHaApyKUBATh 3aBUCHMOCTH MEXAY PU3NICCKUMHU SBICHUSIMHU,
OOBSICHATH MOJYUYCHHBIE PE3YIAbTATHl U JI€JaTh BHIBOAbI, OIIEHUBATH IPAHUIIBI TOTPEIIHOCTEN pe3yIbTaTOB U3MEPECHUM;
- YMEHHUS MPUMEHSITh TEOPETUUYECKUE 3HAHUS MO0 (U3MKE HA MPaKTUKE, permiaTh GU3NYEeCKUe 3aa4u Ha MPUMEHECHHE
MMOJIyYEHHBIX 3HAHUN;

- YMeHUS ¥ HaBBIKU MPUMEHSTH MOJyUYEHHBIC 3HAHUS I O0BSICHEHUS MPUHIIUTIOB JEHCTBUSA BaXXHEHIUX TEXHUUECKUX
YCTPOMCTB, pEUIEHHUS NPAKTUYECKUX 3a/1a4 NOBCEJHEBHOM KU3HU, PAIMOHAJIBLHOTO IPUPOJOIOIb30BAHUS U OXPAHBI
OKpYXarlleh Cpeibl;

- popmupoBanue yOexxaeHHS B 3aKOHOMEPHOM CBSI3U U MO3HABAEMOCTH SIBJICHUH MPHUPOBI, B 00HEKTUBHOCTH HAYYHOTO
3HaHUS, BBICOKOW [IEHHOCTH HAayKH B PA3BUTHUU MAaTE€PHUAJIbHON U TYXOBHOMN KYJIbTYPHI JIOICH;

- pa3BUTHE TEOPETHUYECKOTO MBINIJICHUS HA OCHOBE (OPMHUPOBAHUS yCTaHABIUBATH (PAaKThHI, pa3audaTh NPUUUHBI U
CJIEICTBUS, CTPOUTH MOJICJIN U BBIABUIATh TUMOTE3bl, BEIBOJUTH U3 AKCIEPUMEHTAIbHBIX (AKTOB U TEOPETHUUYECKUX
Mojenel pu3ndecKkue 3aKOHBI;




- KOMMYHUKATHBHbBIE YMEHUS JTOKJAAbIBATh O PE3yJIbTaTaX CBOErO UCCIEIOBAHUS, y4aCTBOBATh B IUCKYCCUM, KPATKO
U TOYHO OTBEYATh Ha BOMPOCHI, UCIOJb30BATH CIPABOYHYIO JUTEPATYPY U APYTUE UCTOUHUKHU UHPOpMAIIUU.

8.Cucmema ouenku

O1eHKa OTBETOB VUAIIMXCSH
Onenka «5» CTaBUTBbCS B TOM Cllydae, €CJIM YyYalluics TIOKa3blBa€T BEPHOE IMOHUMaHUE (U3NYECKON CYIIHOCTH
paccMaTpUBaeMbIX SBICHUN M 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHUH, a TaK K€ MPaBUIbHOE orpejencHue (U3nIECKUX BEIUYUH, UX
€JIMHUIL U CTIOCOOOB U3MEPEHUS : MPABUIIBHO BBITMIOJIHSAET YEPTEKHU, CXEMbI U TPAPUKH; CTPOUT OTBET MO COOCTBEHHOMY ILJIaHY,
COMPOBOXK/AET paccka3z COOCTBEHHBIMU MPUMEpPAMH, YMEET MPUMEHATh 3HAHUSI B HOBOM CUTYAllUM MPHU BHITIOJHEHUU MPAKTUUYECKUX
3a/IaHUM; MOXKET YCTAHOBUTH CBSI3b MEXK]Iy M3yUaeMbIM U pPaHEE U3YUCHHBIM MAaTEPUAJIOM 10 Kypcy (U3UKH, a TAKXKE C MaTepuasoMm,
YCBOEHHBIM TIPU U3YUYEHUH JIPYTUX MIPEIMETOB.

OIIeHKa «4» CTaBUTBHCA, CCJINM OTBCT YUCHHKA YIOBJICTBOPACT OCHOBHBIM TpC6OBaHI/I$IM Ha OLCHKY 5, HO JaH 0e3 MCIT0JIb30BaHUS
COOCTBEHHOTO IJIaHa, HOBBIX IIPHUMCPOB, oe3 IMMPUMCHCHHA 3HAHUM B HOBOM CUTyaluu, 6e3 HCIOJIB30BAaHMUSA CBSA3CH C paHee
N3YYCHHBIM MAaTCPHUAJIOM U MATCPHUAJIIOM, YCBOCHHBIM IIPpU U3YUCHHUU ApP. MPCAMCTOB: €CIIN yanIHﬁCﬂ JOIIYCTHUII OOHY OIIII/I6Ky HJIN
He OoJiee ABYX HEJI0YETOB U MOKET UX HUCIIPAaBUTb CaMOCTOATCIIBHO HUIIN C HeOOJIBIIIOM IMIOMOINBIO YUUTCIIA.

Onenka «3» CTaBUTHCS, €CJIM YYalIMCS TNPABWIBHO MOHMMAaeT (U3MUYECKYIO CYINIHOCTh PAacCMAaTPUBAEMBIX SBICHHA H
3aKOHOMEpPHOCTEH, HO B OTBETE HMMEIOTCS OTICIBHBIC MPOOEIBI B YCBOGHHWU BOIIPOCOB Kypca (PU3UKH, HE MPEMSITCTBYIOIIHE
JaJIbHEHIIIEMY yYCBOSHHIO BOIIPOCOB MPOIPAMMHOTO MaTepuaia: yMeeT NMPUMEHSITh MOJydeHHBbIC 3HAHHS TPU PEIICHUU MPOCTHIX
3aa4 C WCIOJB30BAaHHEM TOTOBBIX (DOPMYI, HO 3aTpyIdHSCTCS MPHU pEHICHWH 3aaad, TpeOyrommx mpeoOpa3oBaHUS HEKOTOPHIX
dbopmyn, monycTrsl He OoJiee O HOM T'pyOOM OmMOKK W JIBYX HEA04ETOB, HE OoJiee OAHOW TpyOOi M OJHOW HErpyOoil OommOKU, HE
6onee 2-3 HerpyObIX OMMOOK, OTHON HErpyOOi OMUOKH U TPEX HETOUETOB; NTOMYCTUI 4-5 HETOUETOB.

Onenka «2» CTaBUTCS, €CIU YYalllUWCS HE OBJAJE] OCHOBHBIMU 3HAHUSAMH U YMEHHSIMH B COOTBETCTBUU C TPEeOOBaHUAMHU
MPOTPAMMBI U JJOTYCTHI OO0JIbIIe OMHMOOK W HETOYETOB YeM HEOOXOIUMO JJIS OIEHKH «3.

O1eHKAa KOHTPOJbHBIX pad0T

OneHka «5» cTaBUTCS 32 pabOTy, BBIMOJHEHHYIO MOJHOCTHIO 0€3 OIMMOOK U HEIOYETOB.



Ounenka «4» cTaBUTCS 3a padOTy BBIIIOJIHEHHYIO OJHOCTHIO, HO MIPU HAJWYHUK B HEW He OoJiee 0JJHOM rpy0oil U 01HOM HEerpyOoi
OIKOKYU U OJTHOTO HeJouéTa, HEe Oosee TPEX HEOUETOB.

Onenka «3» CTaBUTCS, €CIM YUYCHUK MPaBUIIBLHO BBIMOJIHUI HE MeHee 2/3 Bcel pabOThl WM JOMYCTUI HE OoJiee OJHOU rpyOoi
OLIMOKM U.ABYX HEAOYETOB, HEe Oojiee OAHOW IpyOON OMMOKM M OJHOM HerpyOoil ommuOKu, HEe Oojee Tpex HerpyobIX OLIMOOK,
OJIHOM HerpyOoil omMOKM U Tpex HeAO04Y€TOB, MpU HaMMuuu 4 - 5 HEJOUYETOB.

OuneHka «2» CTaBUTCS, €CJIM YUCIIO OIMIMOOK M HETOYETOB MPEBBICUIIO HOPMY JUIsl OLIEHKH 3 WJIM MPaBUIIBHO BBIIIOJIHEHO MeHee 2/3
BCEMl paboTHI.

OueHnka J1ad0paTOPHbIX padoT

OneHka «5» CTaBUTCS, €CJIM YYAIIUKUCS BBIMOJIHAET PabOTy B TIOJHOM 00BEME ¢ COOJIFOICHHEM HEOOXO0IUMOM TOCIIE0BATEIIBHOCTH
NIPOBEJICHUS OIBITOB W HW3MEPCHUN; CaMOCTOSATEIBLHO M PAIMOHAJIBLHO MOHTHPYET HEO0OXOJMMOE O0OpYyJOBaHUE, BCE OIBITHI
NPOBOJUT B YCJIOBHSX W PEKUMaxX, 0OCCIICUMBAIONIUX IMOJYYCHUE MPABUIBHBIX PE3YJIBTATOB U BBIBOJIOB; COOJIIOAET TpeOOBAHUS
npaBwI 0€30MaCHOCTH TPY/a; B OTYETE MPABUIBLHO W aKKYPAaTHO BBIMOIHICT BCE 3aIMCH, TAOJWIIBI, PUCYHKH, YEPTEIKHU, TPAPHUKH,
BBIUMCJICHUS, TPABUIBLHO BBIMOIHACT aHAIM3 TTOTPEITHOCTEH.

Onenka «4» CTaBUTCS, €CIIU BBIMOJHEHBI TPEOOBAHMS K OIICHKE «5» , HO OBLJIO JIONMYIIEHO JIBa - TPU HeJao4deTa, He 0ojiee OHOM
HErpyOoi OMMUOKHK M OJTHOTO HeJI0uETa.

Onenka «3» CTaBUTCSA, €CIM paboTa BBINIOJIHEGHA HE IIOJIHOCTBIO, HO OOBEM BBINIOJHEHHOH YacTH TaKOB, ITO3BOJISET
MOJIYYUTh TIPABUIIBHBIC PE3YJIBTATBHl M BBIBOJBI: €CIIM B XOJIC MMPOBEICHUS OIBITa K U3MEPEHHUH ObUTH JTOTYIIICHBI OIIHOKH.

OuneHkKa «2» CTaBUTCSA, €CIM paboTa BBHINOJHEHA HE TOJHOCTBIO M O00BEM BBIMOJTHCHHOW YacTH PabOThI HE MO3BOJISACT
C/eJIaTh MPaBUIILHBIX BBIBOJIOB: €CJIU OIBITHI, K3MEPCHHUS, BRIYMCIICHUS, HAOJIOICHUS TPOU3BOIMINCH HEITPABUIBHO.

Bo scex cnyuasx oyenxa chustcaemcs, eciu yueHux He coo00an mpebosanus npasu 6e30nacHocmu 2pyod.

Ilepeuenv owmuook:
I'pyovie owtuoku

1. Hesnanwme omnpeneneHnii OCHOBHBIX TIOHSTH, 3aKOHOB, MPABUJI, TIOJIOKEHUH Teopur, PopmMyJ1, OOIIETPHUHITHIX CUMBOJIOB,

0003HaueHUsT (HU3NIECKUX BEIIMUNH, EAUHUILY U3MEPCHHS.

Heymenune BbIAEHATD B OTBETE TJIABHOE.

3. Heymenue mpuMeHsITh 3HAHUS I PEIICHUS 3a71a4 U OOBSICHEHHS (U3MUECKUX SBIICHUI; HETIPABUILHO CHOPMYITHPOBAHHBIE
BOIIPOCHI, 3aJJaHUs UJIM HEBEPHbIE OOBSICHEHUSI X0Ja UX PEILICHUS], HE3HAHUE TPUEMOB PEIICHUS 3aa4, AHAJIOTUYHBIX paHee
PELIEHHBIM B KJIacce; OMMOKH, MOKA3bIBAIOIINE HEMTPABUIILHOE MOHUMAHUE YCIIOBHS 33/1a4d UM HENPABUIILHOE UCTOJIKOBAHUE
peLICHUS.

N



Heymenue untath u CTpOUTH TPAPUKHA U TPUHITUTTHATBHBIC CXEMBI

Heymenune moaroToBuTh k paboTe YCTAaHOBKY WIIH JTJAOOpATOPHOE 000PYAOBaHHUE, IIPOBECTH OIBIT, HEOOXOIUMBIC PACUEThI WITH
HCITOJIb30BaTh TIOJTyYCHHBIE JaHHBIC JIsI BHIBOJIOB.

6. HeOpexxHoe OTHOIIEHUE K Ja00OpaTOpHOMY OOOPYIOBAHUIO U U3MEPUTEIBLHBIM TPUOOpaM.

ok

~

Heymenue onpeaenuts noka3zaHusi U3MEPUTEIBLHOTO TpUbdOpa.
8. Hapymienue TpeboBanmii npaBuil 6€300aCHOTO TpyAa NPY BBIOJHEHUH SKCIIEPUMEHTA.

Hezpyovie oumnuoxu

1. HerouHnocTtu GopMynrpoBOK, ONpeIeIeHIUH, 3aKOHOB, TEOPUH, BEI3BAHHBIX HETMIOJIHOTONW OTBETa OCHOBHBIX TPU3HAKOB
omnpezensieMoro nouatus. OmuoKky, BbI3BAaHHBIE HECOOIIOICHUEM YCIIOBU MPOBEACHUS OMbITA WIH U3MEPEHUI.

2. OmuOKY B YCIIOBHBIX 0003HAYEHUSX HA MPUHIIUITMATIBHBIX CXEMaX, HETOYHOCTH YepTexkeH, TpaduKoB, CXEM.

3. Ilpomyck wiv HETOYHOE HANTMCAHWE HAUMEHOBAHUN eIUHUI] (PU3HUUYECKUX BEIMYHUH.

4. HepanuoHanbHBIH BHIOOp X0/Ja PEIICHHUS.

Heoouemui

HepanmoHnanbHbIe 3alMCH MTPH BRIYUCICHUSX, HEPAIIMOHAIBHBIC PUEMBI BEIYHUCIICHHIA, TPEO0pa30BaHUi U peIICHUS 3a/ad.
ApudmMeTndeckre omMOKH B BBIYUCICHUAX, €CIIM ATH OIIMOKH IPy00 HE MCKAKAIOT PEaTbHOCTh MOJYYEHHOTO Pe3yIbTara.
OTnenpHBIC IOTPENTHOCTH B (POPMYJIMPOBKE BOIIPOCA UITH OTBETA.

HeO6pexHoe BhITIOJIHEHUE 3amUCcel, YepTexkel, cxeM, rpaduKkos.

Opdorpaduyeckrie 1 TyHKTYalIHOHHBIC OIITHOKU

abrwbdE
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1. [Teppimikun A.B., I'ytank E.M. ®usuka. 8 xknacc. — M.: Jlpoda, 2011
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Cooeporcanue mamepuana Komniekma HOJIHOCMbI0 coomeemcmeyem IlpumepHoti npoepamme no @usuxke OCHOBHO20
o0buje2o obpazosanus, 063ameabHOMY MUHUMYMY cooepxcanus. Komnnexkm pekomenoosan Munucmepcmeom obpazosanus PO

Konmponvno — uzmepumenvhvie mamepuanvl, HanpasieHuvle HA U3YYEeHUE YPOBHSL.

® 3HAHMI OCHOB (PM3MKHM (MOHOJOTMYECKUH OTBET, 3KCIpPECC — OMpPOC, (PPOHTAIBHBIA OMPOC, TECTOBBIM ONPOC, HAMHMCAHUE U
3alKTa COOOIIEHUS 1O 3aJaHHON TeMe, 00BICHEHHE HKCIIEPUMEHTA)

¢ NPUOOPETEHHBIX HABBIKOB CaMOCTOSATEILHON U MPAKTUYCCKOHN JNEATEIHPHOCTH YUYaIuxcs (B XOJ1€ BBIITOJIHCHUS JTa00PATOPHBIX
paboT U peleHus 3a1ay4)

® Pa3BHUTLBIX CBOMCTB JIMYHOCTH: TBOPYCCKUX CHOCO6HOCTCI>1, HHTCpECAa K H3IYUCHUIO (I)I/ISI/IKI/I, CaMOCTOATCIBbHOCTH,
KOMMYHUKATHBHOCTHU, KPUTUIHOCTH, pe(I)JIeKCI/II/I.

Hcnonv3yemvle mexnuueckue cpedcmea
e |lepcoHanbHBIN KOMIIBIOTED
e MynbTUMEIUUHBIN POECKTOP

Hcnonvzyemvle mexmnonozuu: 3I0pOBbECOCPEIKCHHS, TPOOJIEeMHOr0 OOydYeHHUs, TeNaroruka COTPYIHUYECTBA, pPa3BUTHSI
UCCJIE0BATEILCKIX HABBIKOB, MU (hepeHIIMPOBAHHOTO TTOIX0/a B 00yUYEeHUH Pa3BUTHS TBOPUECKUX CIIOCOOHOCTEH

OopaszoeameibHble OUCKU

VY4eOHble JEMOHCTpAIMU TI0 BCEMY KypCy (PU3MKH OCHOBHOM MIKOJIBI ¢ MOAPOoOHBIMU KoMMeHTapusamu. DVD nuck.6 UMI] Apcenan
obpazoBanus, 2012
IIpezenmayuu, CO3MaHHBIC YUUTEIEM H IETBMHU B MpoIiecce 00pa3oBaTeIbLHOTO MPOoIecca Mo KaXa01 n3ydaeMoi TeMe
Komnnexm guzuuecxoco I'MMA 060opyodosarnus 011 nposedeHus 1a60pamopHuix pabom
Tabauywl
Odo3nauenus, cOKpawieHus
K29C KUM I'MA — Kozibl 37IEMEHTOB COAECPKAHUS KOHTPOJIbHO U3MEpPUTENbHBIX MaTepuanoB [ TA
KITY KUM I'MA — xoabl NpOBEPAEMBIX YMEHUM KOHTPOJIBbHO — U3MEPUTENbHBIX MaTepuasioB ' A

JI. — JIykamuk B.W. CoopHuk 3aga4d no ¢pusnke. 7-9 kmaccel. — M.: [Ipocsemienue, 2007

KHUM I'. - I'pomueBa O.M. KoHTposbHBIE U caMOCTOSITENbHBIE paboThI 1o pusnke 8 kiacce: k yueOHUKY A.B. Ilepoimkuna. @usnka. 8 xinacc. —M.:
N3narenscrBo «OK3amen» 2013




KAJIEHJAPHO - TEMATHYECKOE IINTAHUPOBAHMUE 8 KJIACC ( 68 uacoB, 2 yaca B HelleJ110)

Ne nenesin/ypoka

Jara naan/dakr

Tema ypoka

ean ypoka.
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cpeocmea

JIeMEHTBI
co/iep:KaHu,
(orcuprbim
wipugpmom
6vl0e1eHbl
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Mesicnpeomemmuut
e cea3u

TpeGoBaHUA K YPOBHIO MOAT0TOBKH 00y4aK0IIMXCSI
YV (IM4HOCTHBIE, MO3HABATE/IbHbIE,
peryJsiTuBHbIe, KOMMYHUKATUBHbIE)
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BHeypouHasi 3aHATOCTH

Jomamu
Hee
3a/1aHue

WzmepsTh Temnoty maBieHus Jpaa. MccneaoBaTh TemoBbie CBOMCTBa Napaduna. HabmoaaTe n3MeHeHre BHyTpEeHHEW DHEPTUH BOJIBI B pe3yJIbTaTe HCHapeHus. Beruciars

Pazgen 1 TEIIJIOBBIE SIBJIEHUS (24 yacoB)
OcHoOBHBIE BU/BI IeSITEILHOCTH Y4eHuKa: Ha0Ono1aTh n3MeHeHHEe BHYTPEHHEH SHEPT UK Tela IIPH TeIUIonepenadye u paboTe BHEITHUX CHJL.

HccnenoBath siBjeHNE TEIIOOOMEHA MPU
CMEIIMBAHUHN XOJOAHOU U TOPSYEH BOJBI. BRIUUCISITH KOJTUYECTBO TEIIOTHI M YACSTBHYIO TEIUIOEMKOCTh BEIECTBA MIPH Terionepenayde. M3MepsaTh yaeTbHYIO TEIIOEMKOCTh BEIIECTBA.

KOJIMYECTBO TEIJIOTHI B ITpoLHECCax TEILIONCPEAAYH IIPU IIJIaBJICHUHN U KPUCTAJIJIN3alluK, UCITAPEHUUN U KOHJICHCAIIH. Beraucnsts YACIBHYIO TCIUIOTY IJIaBJICHUA U napoo6pasoBaHH;{
BeliecTBa. MI3MepsiTh BIAXKHOCTD BO3/IyXa I10 To4Ke pockl. OOCYKIaTh SKOJTOrMYECKHE TTOCIIE/ICTBHS IPUMEHEHHUS ABUraTeseil BHyTPEHHEr0 CrOpaHHsl, TEIIOBBIX U I'MAPOAIEKTPOCTaHINH

11

Temnosrble sBjeHus. Temneparypa

HaTB TIOHATHEC TCIUIOBOTO ABMXKCHUSA MOJICKYJIbI; BBECTU ITOHATUE TCMIICPATYPBI;

MO3HAKOMHUTH YHallIUXCsI C OCHOBHBIMHU XapaKTCPUCTUKAMU TCIUIOBBIX ITPOLECCOB, C

[TCIIJIOBBIM JIBHJKCHHUEM KakK 0COOBIM BHJIOM JIBUXXCHUS.

(OOBSCHUTENLHO-WLTIOCTPATHBHBIN METOJI, Oecena

IIpumepst
TEILUIOBBIX U
BIIEKTPHIECKH
X SIBIICHHH.
OcobOeHHocTH
JIBHIKEHUS
MOJICKYII.
CBs3b
TeMITepaTypbl
Tena u
CKOPOCTH
JIBIOKEHHS €0
MOJIEKYII.
JBrmxeHue
MOJIEKYIT B
rasax,
JKUIKOCTAX U
TBEPJIBIX
Telax

Xumus.
MeouyuHa
€CTecTBO3HaH

3HaTh: CMBICT (HU3MYECKUX BEIHYHH «TEMIIEPaTypay.
«CpeaHAsd CKOPOCTHb TCIIJIOBOI'O ABWXKCHUA), CMBICII
MIOHSTHS «TEIIOBOE PABHOBECHS)

YMeTb: pa3inuaTh TEIUIOBbIE SIBIECHUS, aHAJIU3HUPOBAThH
3aBUCUMOCTb  TeMIEpaTypbl Tela OT  CKOPOCTH
JBIDKEHHS €ro MOJIEKYJI

JIuunoctHbie: MccneayoT 3aBUCMMOCTh HampaBieHUs
1 CKOPOCTHU TEIUIO0OMEHA OT Pa3HOCTH TEMIIEpaTyp
Ilo3naBaTeabHble: Broigensior u  GOpMYyITHPYIOT
[IO3HABaTENbHYI Lenb. CTpoAT JIOTMYECKUEe LeNnu
paccyxaeHuil. BeIIBUTarOT 1 000CHOBBIBAIOT THUITIOTE3HI,
MIPEAJIAraoT CrocoObl X MPOBEPKH

PerynsTuBnabie:  OopMynupyroT  O3HABATEIbHYIO
Lenb, COCTaBJIAIOT IUJIAaH W IIOCIEeJOBATEIbHOCTD
JEHCTBUI B COOTBETCTBUU C HEU

KommynunkatuBuble: [lnaampyror o0mme crnocoObt
pabotel. Mcnonp3yloT ageKBaTHBIE A3bIKOBBIC CPENCTBA
IUIL  OTOOpa)XeHHSI CBOMX  YYBCTB, MBICIEH H
OO Y K TSHI

Buanueso —
npeomem
blll ONbIM,
npeomemna
5
KoMnemen
MHOCMY,
yuebHo
nosnaeame
JIbHASA
oessmenbHo
cmo

DpoHT
aJIbHBI
171
orpoc,
YCTHBI
e
OTBET

bI

2.3
1.2

npe3eHTa
mus

[E AMHUIIBI TEMIIePaTypPbl, UCIIOIB3yeMbI€ B IPYTUX CTPAHAX, TEMIICPATYPHBIC [IKAIIBI.

IM3roToBUTH CIIPABOYHYO OPOILIIOPY.
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3aKoH coXpaHeHHs BHYTPeHHEH YHEPTUN 1 ypaBHEHHE TEIJI0BOro 0ajiaHca

IBEIICHUTE (bHquecxoe COACPIKAHUC 3aKOHA COXPAHCHUA SHECPIrUur U1 TCTUIOBBIX IIPOLECCOB, BEIBCCTU

IYPAaBHCHHE TEIUIOBOT'O OanaHca.
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IMCCIEN0BATh TEPMOC U CACIIATH YEPTEIK, MOKA3BIBAOIINHN €TI0 YCTPOUCTBO.

IHanuts B TepMoOC ropsiue

[KAKO€ KOJIMYCCTBO TEIJIOTHI TECPSICT TEPMOC B Hac. HOBTOpI/ITL TO Xe C

XOJIOTHOM BOJOM 1 OINPENCIINTh KaAKOE€ KOJIUYECCTBO TEIUIOTBI TEPMOC

mproOperaer B yac. CpaBHUTH U IIOYEMY TEPMOC COXPAHSIET BEIIECTBO
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HUcnapenue u kouaeHcanus. Kunenune.

PaCCMOTpe’l'b OHCPIrCTUYCCKNC U3MCHCHUS B ITPOLICCCax HapOO6pa3OBaHI/I$I KHIICHMA, 1 KOHACHCAlUU, 1aTh

MOHATHA: UCIIAPCHUE, KOHIACHCAIUA, KUIICHUEC, YUYUTh OOBSICHSITE 3TH SIBJICHMUS.

UTeKIHst, OOBSCHUTEIHFHO HILTIOCTPATUBHBIN METO

B OTKPBITOM
cocyne.
POusnvecKui
CMBICJI
yaeJbHOM’
TeNJI0ThI
napooopa3on
aHMsA U

KOH/JICHCAI[MH.

Anams
TaOJIUIBI 6
y4eOHHKa.
Pemenne
3a1a4

mamemamurxa

JKUJIKOCTH TIPY HAIPEBAHUU W KUIIEHUU
Ilo3HaBarebHBIE: Crpost JIOTHYECKHE e
paccyxJIeHu. YcranaBauBaroT MPUYUHHO-
CIIEZICTBEHHBIE CBS3HM. BBIIENIOT 0OBEKTHI U MPOIECCH
C TOYKHU 3pEHUS LIEIO0ro U yacTeu

PeryasituBHble: BHOCAT KOPPEKTUBBI U IONOIHEHUS B
COCTaBJICHHEIC TIAHBI

KommynukaruBubie: C [0CTaTOYHOW MOJTHOTOM U
TOYHOCTBIO BBIPAXKAIOT CBOM MBICIIH B COOTOBETCTBHUH C
3a/la4aMH ¥ YCIIOBUSIMH KOMM YHHUKAIHH

Pemenne 3anau CMBIC/IH €IMHHUIIBI H3MCPCHUS Bnanueso — | Pemen
= = . e
) 5 0 TeMe YMerb: aHamM3MpOBaTh  TAONMYHBIC JAHHBIC  TEMICPATYPHI npeomemn | ue =
= 5 «HarpeBanue Texn. | mmaBneHns, rpadUK IUIABICHHS H OTBEPACBAHMS, PACCUHTHIBATEH . Ef
g E IL1aBieHue U KOJMYECTBO TEILIOTH, BHUICIAIOMErocs NpH Kpucrawmsamma , | OWU ONblM, sanad, =
o § 2 KPUCTAIUTH3AIUS» | OOBSACHATH MPOLECCH IUIABJICHUS W OTBEpP/CBAHHS Tela Ha OCHOBE npeomemua | camoc 2
g o o , MOJICKYIISIPHO-KHHETHIECCKUX IIPE/ICTaBIICHUIH A TOSITEN 55
< g S .
) = = KpaTKoBpeMeHHas | JIM4HocTHBIe: M3MepsioT yACNBHYIO TEIUIOTY IUIABJICHHS JIBJA. KomMnemeny | bHAs 2
ut o 2 = camocrositenbHass | COCTaBISIIOT — allOPUTM  PELICHHS 33ajad Ha  IUIABICHHE | o z
= = 2 < us, pabora S s
o = E g pabora KPHCTAJUTH3ALHIO TEIT 3
E g 5 Tlo3napatenbuble: BolpakaloT CTPYKTYpy 3ajaud  pasHeivu | /IO3HAsAME S
) E :“:' 8 cpencrBamu. CTpOSIT JIOTHYECKHE LENH paccyXIeHUH. Brimonusior | IbHAA U g
A 5 5 lé Mamemamuxa OIIepALMH CO 3HAKAMHU U CHMBOJIAMI perexcus =
i g 2 PeryasTuBnble: CtaBAT y4eOHYIO 3aady Ha OCHOBE COOTHECEHUS nas =
é E 2 % TOT0, YTO YK€ H3BECTHO U YCBOEHO, M TOT'O, YTO CIlIe HEH3BECTHO 0 =
g3 ‘€ 5 KOMMYHHKATHBHbIE: AJIGKBATHO HCIOIB3YIOT pedeBbie cpencrea | O¢AMEAbHO 5]
5 g [‘::' g Ul AUCKYCCHU U apryMEHTaIX CBOEH MO3UINH Cmbo é
IMapooOpa3zor | 3HaThb: ompenereHUs UCHApeHUs W KOHZAEHcanuu, | Penpodykm | ®poHT Buoeo: -
aHue u KATIEHHUS UGHO — aJIbHEI HCHIApeHHe
v . 6 ) o - KHIICHHE
HCIIapeHue. METhb: OOBACHATH IIOHMNKCHUC TEMIICPATYPhI npve IMENIH n - KHIEHUEe
CKOpOCTI) KHUAKOCTU IIpU  HUCHApPCHUH, [PUBOAUTL TIPUMEPEI | blU Onblm, orpoc BOJIBI TIPH
HCIIapeHus. SIBIICHUU IIpUpOaEI, KOTOPBIC OOBSCHSIOTCS npedMemHa TITOHM)XCHHO
HacpimeHHb! | KOHAEHCALMEH Iapa, IPOBOAWTH HCCIENOBATENBCKUN | 5 M JlaBJICHIM
Hu OKCIICPUMEHT IO U3YUYCHUIO UCIIAPCHUA U KOHACHCAIIUU, | KOMNneneH
HCEHACBIIICHH AHAJIU3HUPOBATL €ro pe3yibTaTbl W [A€JIaTb BBIBOABI, | MHOCNYb,
blii map. paboratb ¢ Tabnmmelr 6 ydeOHWKA, TIPUBOIUTH | YYeOHO
Konneﬂcaum{ IPUMEPLI, HCIIOJIB30BAaHHA OJHEPIuu, BBI,ZIeJ’IS[eMOﬁ IIpu | no3Hasame
mapa. KOHJCHCAIIUX BOASIHOIO I1apa JIbHAA
IMpouecc JInuynocTHble: HabmiomaloT n3MeHEHWS BHYTPEHHEH | deamenbHo
KHUTEHUs. SHEpru¥ BOABl B pe3ynpTaTe ucmaperus. OOBICHSIIOT | cmb
IToCTOAAHCTBO | NOHM)KEHUE TEMIEPATypbl MPU HCHAPEHUH MKUIKOCTH.
Temnepatypsl | HaGmonaror npotece KUIICHMUS, 3aBUCUMOCTH
g NpU KUNEHUH | TEMIIEPATypbl KHUIIEHUS OT aTMOC(EPHOIro IaBJICHHUS. S| <«
[ee CtposT 1 00BICHAIOT TpadUK U3MEHEHHS TEMITepaTyphl o

Onpezaenure TEIIOTY PACTBOPEHUS COJIH (caxapa).




BaaxkHocTh
Bo3ayxa. Touka
pocsl. CriocoObt

3HaTh: IMOHATHE BIAXHOCTU BO3AyXa H CIIOCOOBI
OnpeAcICHUS BJIAXXHOCTH BO3AyXa

YMmernb: MNPUBOAWUTL TIIPUMCPBI BJIHWAHUSA BJIAXKHOCTH
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IPaccMOTpeTh MPUMEHEHHE 3aKOHA COXPAaHEHUS W TIPEBPAIICHIS SHEPTHUH B TETIOBBIX
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MIPEBPAICHUS
SHEPTHHU B
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3HaTh: pa3nMyHbBIE BUIBl TEIUIOBBIX MAIIHWH, CMBICI
ko3 duimenta mone3HOro AEHCTBHSIT W YMETb €ro
BBIYHCIIATH

YMeTb: OOBSCHATH MPUHLUUN pabOTHl M YCTPOWCTBO
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Pa3IUYHBIX MaIllUH U MEXaHU3MOB

JluunoctHble: OOBSCHSIIOT YCTPOMCTBO M MPHHLUI
JeMCTBUS TEIIOBBIX MAIIUH
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cmo

Bbecena
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Buoeo:
YCTPOKUCTBO
Y NIPUHIIAIT
paboThI
apoBOH
TypOMHBI
yCTpOiicTBO
U NIPUHIIAIT
paboTEI
JIBUTATEIs
BHYTpCHHET
0 CTOpaHHus
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MPEIJIOKUTh CBOU PEHICHUA I HAILICH CTPaHbI
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Paznen 2 QJIEKTPUUYECKUE SIBJIEHUSI ( 25 yacoB)
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(O3HAaKOMHTH yyamuxcsa O CTpPOCHUEM aToMa.

MIPOIECC DIICKTPU3ALNU TCIT

VICKLIMA, 0OBSICHUTEIHHO I/IJIJIIOCTpaTPIBHIJII}'I MCTOL
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K JIpyromy.
3akoH
coOXpaHeHus!
IJIeKTPUIECK
oro 3apsiia

Xumus

YCBOCHUS. BBIENSAIOT U OCO3HAIOT TO, YTO yXKE YCBOCHO
U 4TO eIle MOJUICKHUT YCBOCHHIO

KoMMmyHnKaTUBHbBIE: OOMeHHBAarOTC  3HAHUAMH
MEKY WICHAMH TPYIIbI U TPUHATHS 3G GEKTUBHBIX
COBMECTHBIX PEIICHUH, Pa3BHUBAIOT CIIOCOOHOCTH OpaTh
Ha ce0s WHHUIMATHBY B OpPraHU3aIl[Md COBMECTHOTO
JIEUCTBUS
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Pazpnes 3 QJIEKTPOMAT'HUTHBIE SIBJIEHUS ( 6 yacoB)
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IMMPUHIIBIIT ﬂeﬁCTBHﬂ SJICKTPOJABUTATECIIAI IOCTOSTHHOTO TOKAa

[TpoGieMHOE M3JIOKEHUE, JIEKIHsI, Oecea, OOBICHUTEILHO HILTIOCTPATUBHBIN

METO

BbipaxaroT CMBICT CHUTyallUH pa3IMYHBIMHU CPEACTBAMU
(pPUCYHKH, CUMBOJIBI, CXEMBI, 3HAKH)

PeryasitupHble: OnpenensitoT  MOCJIEIOBATEIbHOCTD
MPOMEXYTOUHBIX  LEJIedH ¢  YY4eToM  KOHEYHOIro
pe3ynbraTa
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HTorosasi KOHTpoJIbHAN padoTa 3a Kypc ¢pusuku 8 kiaacca.

Kontponb u onieanBanne 3YH 3a kype ¢pusmukm 8 kimacca

[TpoOnemHbIe 3a1aHNs, TIONCKOBBIN METOJI, pEIICKCHS

VY cTraHaBIMBaOT IPUYMHHO-CIICACTBEHHBIC CBSI3U

PeryasituBHble: (OCO3HAIOT KayecTBO U YPOBEHb
ycBoeHus.  OLEHWBAIOT  JOCTUTHYTBIM  pe3yJbTarT.
Bb1ensioT U 0CO3HAIOT TO, YTO YK€ YCBOEHO U UTO €LIe
MOJUICKUT YCBOGHMIO, OCO3HAIOT KauecTBO M YPOBEHD

YCBOEH
KoMmyHuKaTHBHBIE: OmnuceIBalOT coliep>KaHue
coBepuiaeMblXx AecTBuil. [IposBASIOT TOTOBHOCTH

aJICKBATHO pCarupoBaTb Ha HYXKAbI APYTHUX, OKa3bIBaATb
IIOMOILIb ¥ SMOLIMOHAJIbHYIO IMOAJACPIKKY MAPTHEPAM
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CBSI3M MEXKIy pasfiefiaMu, H3y9eHHBIMH B 7-8 KiIaccax pegrexcus
IMo3naBaTeJbHBIE: Bri6uparot Haubomee | Has
'§ s dextuBHBIE criocoOBl pemieHus 3amad. OCO3HAHHO H | OesmenbHO
p- | MIPOM3BONIBHO  CTPOAT pEUYEeBBIE BBICKA3bIBAaHWS B | cMib
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AHAJIN3 UTOTOBO

OLIMOKAMM.

CI/ICTeMaTI/ISI/IpOBaTL 3HaHUA U YCTPAaHCHUC «HpO6eJIOB)) B 3yH 3a KypcC 8

kinacca. Crenath paboTy HaJ OITHOKAMH.

[TpoOneMHbIE 3a1aHHS, TTOUCKOBBIA METOJI, peIICKCHUS

Pabora Hag
OILIMOKAMHU.
3ammuTa
MIPOCKTOB

mamemamurxa

3HaTh: MOHATHS, 3aKOHBI U (OPMYIBI JUIS PEIICHUS
3aj1a4 3a Kypc Gpusuku 8 Kiacca

YMeTh: 3a1HIaTh CBOW MPOSKT

JIuuHocTHBIE: J[eMOHCTPUPYIOT yMEHHE NPHMEHSThH
TEOPETUYECKHE 3HAHUS HA MPAKTHKE, peliaTh 3a1a4u Ha
MpUMEHEHHE 3HAHUH, MOMYUEHHBIX MTPH U3YUSHUH Kypca
¢uszukn 8 kiacc. Paborator ¢ "kapToil 3HaHWIA",
JICTAM3UPYs] M YTOUHssI OOIIyr0 KapTuHy. J[00aBisOT
CBSI3M MKy pa3zieiaMu, U3y4CHHBIMU B 7-8 Kiaccax
IMo3HaBaTeIbLHBIE: Brioupator Haubosee
a¢dextuBHBIC criocoObl pemieHus 3aaad. OCO3HAHHO U
IPOU3BOJIBHO  CTPOST ~ PEYEBbIC BBHICKA3bIBAaHHS B
nucbMeHHoi — popme.  CTpyKTypuUpYIOT — 3HaAHWS.
YcraHaBIMBaIOT PUYHMHHO-CIICACTBEHHBIC CBS3U
PeryasituBHble: OCO3HAIOT KauecTBO W YPOBEHb
ycBoeHus.  OIIGHMBAIOT — JIOCTUTHYTBHIH  pe3yJbTar.
BBbIJIEIISIIOT U OCO3HAIOT TO, YTO YK€ YCBOCHO U 4TO €Il
MOJJISKHUT YCBOCHHUIO, OCO3HAIOT KAYeCTBO U YPOBEHBb

YCBOEH
KomMMmyHuKkaTuBHBIE: OImucCeHIBaOT coliepxKaHue
coBepliaeMbix JelcTBUUA. [IpoOsBISIIOT TOTOBHOCTH

aJIecKBaTHO pearupoBaTh Ha HYXKIbI JPYTUX, OKa3bIBATh
IIOMOIIIb ¥ YMOIMOHAIBHYIO MOIEPKKY MapTHEpaM
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OBOPYOOBAHME, UCMOJIb3YEMOE lNPU BbINOJIHEHUAN JIABOPATOPHbIX PABOT MO ®U3UKE
(COIMACHO MHCTPYKTUBHO-METOONYECKOMY MNCbMY)

TeMbl nabopaTopHbIX paboT

Heo6xoaMMbIA MUHUMYM
(B pacuyeTe 1 KOMNNeKT Ha 2 yen.)

CpaBHEHUME KOJIMYECTBA TEIIOTHI IPU
CMEILMBAHUU BOJbI Pa3HOU TEMIIEPATYPBI.

- Kanopumerp -1 - Men3sypka -1 - Tepmometp —1
- CrakaHn c ropsiueid Bojoit —1 - CrakaH ¢ X0n01HOM Bojoi1 —1

N3Mmepenue yaenpbHON TEINIOEMKOCTH TBEPAOTO
TeJa.

- Merannuueckoe teno Ha HuTH -1 - Kanopumerp -1
- CtakaH ¢ X0J10HO# BogoH -1 - Bechl, pa3znosec -1
- Cocyn ¢ ropsiueit Bogioif -1 - Tepmomertp -1

I/I?)MCPCHI/IC OTHOCHUTEIbHOM BJIQXKHOCTH
BO3ayXxa.

- TepmomeTp -1 - Kycouek Batsi -1
- CrakaH ¢ Bogoii -1 - IlcuxpomeTpuueckas Tadmuna -1

COopka >JIeKTpUYECKOM 1IeNu U U3MEPEHUE CUITbI

TOKa B €€ pa3JIMYHbIX YUACTKaAX.

- Ucrounuk nutanusg (4,5 B) -1 - Amnepmerp -1 - Kirou -1
- DnekTpuyeckas Jammnodka -1 - CoeguHUTENbHBIE TTPOBOJA -1

I/I3M€p€HI/IG HAIIPSKCHUA Ha PA3JIMYHBIX
yY4acCTKax SHGKTpHHGCKOﬁ OCIIN.

-Uctounuk nutanus (4,5 B) -1 - Kirou -1+ Amnepmetp -1- Bonbrmerp -1
- JIBe mammiouku Ha nojctaBke -1 CoenauHUTENBHBIE TPOBOJA -1

PGFYJII/IpOBaHI/Ie CUJIBbI TOKa pCOCTATOM.

- Uctounuk nuranus (4,5 B) -1 - Peocrar -1
- Amnepmertp -1 - Kimtou -1 - CoenunHuTenbHbIE TpoBOAA -1

N3Mmepenue conpoTuBIIEHUS IPOBOJHUKA IIPU
IIOMOIIY aMIIEPMETPA U BOJIBTMETPA.

Uctounuk nutanus (4,5 B) -1 - Peoctar -1 Bonbsrmetp -1 Pesuctop -1
Kimrou -1 - Amnepmerp -1 - Coenunurenbhbie npoBoga -1

N3mepenne MOITHOCTH U pabOTHI TOKA B
3JIEKTPUYECKOM JIaMII€.

- Uctounuk nuranus (4,5 B) -1 - Peoctat -1 - Koy -1
Amnepmetp —1 - BonbtmeTp -1+ Coenunutenbhbie nposoja -1
- DJIeKTpUYecKas JlamIa Ha moJjicTaBke -1

COopka 3J1eKTpOMaruuTa U UCTIBITAHUE €T0
JICHCTBUA.

- Uctounuk nuranus (4,5 B) -1+ Peoctat -1 Koy -1
- CoequHuTenpHbIE TPOBOJA -1+ MarnutHas ctpeinka -1
- Jleranu nnst cOOpKu 3nekTpomarura -1

N3ydenue paboThl 3JEKTPUIECKOTO JBUTATENS
MOCTOSTHHOTO TOKA.

- Monenb anekrpoasurarens -1+ Peoctat -1 Koy -1
- Uctounuk nuranus (4,5 B) -1- CoenqunurensHubie npoBoja -1

N3ydenne u300pakeHusi, JaBaeMoOro JHUH30M.

- Cobuparommas nuH3a -1+ Oxpan -1+ Koy -1
- JlJammouka Ha noxcraBske -1 JIuneiika -1
‘Uctounuk nuranus (4,5 B) -1- Coequnurenbubie nposoja -1
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