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1.JlosicHuTEILHAS 3aNIUCKA

Cmamyc 0okymenma

Padouasi mporpamma no ¢u3uke 8 KJ. cOCTaBjJeHAa B cOOTBeTCTBUHN ¢ DeqepaibHBIM rocyIapcTBEHHBIM 00pPa30BaTeIbHbIM CTAHAPTOM:
«Dusuka» 7-9 kiaaccol (0a30Bblii YPOBeHb) M TNPHMEPHBIX NMpoOrpaMm mno y4eOHbIM mnpeameram. ®usuka. 7 — 9 kiaaccbl: nmpoekr. — M. :
IIpocBemenue, 2011. — 48 c. — (CtanaapTsl BTOPOro NOKOJIeHUs1). , HA OCHOBe padouux nporpamMm no ¢usuke. 7 — 11 kaaccot / lHox pen. M.JL.
KopueBuu. — M. : WIIEKCA, 2012. , Ha ocHoBe aBTopckux nporpamm ( aBtopoB A.B.Ilepbimkuna, E.M. I'ythuk, I'.SI. MaxkumeBa, b.b.
ByxoBueBa, H.H. Corckoro) ¢ yuerom TpedoBanuii I'ocygapcTrBeHHOro 00pa3oBaTe/ibHOI0 CTAHIAPTA BTOPOI0 NMOKOJIEHUS.

[Iporpamma COOTBETCTBYET 0OO0pa30BaTEILHOMY MHUHHMYMY COJIEpXKAHUS OCHOBHBIX OOpa30BaTENIbHBIX NPOrpaMM M TPEOOBAHUSM K YPOBHIO
MOATOTOBKH y4YalIuxcs, MO3BOJILeT paboTath 0€3 TMeperpy3ok B Kilacce C J€TbMU Pa3HOrO YpPOBHA 00ydeHHs U uHTepeca K (usuke. OHa MO3BOISET
chOpMHUPOBATH y YYAITUXCSI OCHOBHOM IIKOJIBI JJOCTATOYHO IMIMPOKOE MPEACTABICHUE O (PU3HUECKON KapTHHE MUPA.

Pabouass mporpamMmma KOHKpPETH3UPYET COJEp)KaHHE NMPEIMETHBIX TeM 00pa30BaTENIbHOTO CTAaHAAPTa M JIAeT paclpeieiieHHe Y4eOHBIX YacoB IO
paszmenaMm Kypca 8 Kiacca C y4yeTOM MEX IMPEAMETHBIX CBs3€d, BO3PACTHBIX OCOOEHHOCTEW y4alllUXCs, ONpeAesieT MUHUMAIbHBI HAaOOp OIBITOB,

ACMOHCTPHUPYCEMBIX YYHUTCIICM B KJIACCE U Ha60paTOpHI)IX, BBIITOJHACMBIX YUalllUMUCH.

Pabouas npozcpamma 6blnoJiHAen 06¢e OCHOBHbLE d)VHKZ/qu.'

o NudopmanuonHo-Meroanyeckas GyHKIUsI TO3BOJISIET OJYYUTh NPEJCTABIEHUE O LENSIX, COJAEpKaHUU, 00I1el CTpaTernu 00y4eHus,
BOCIIUTAHMS U Pa3BUTHUS YUalllUXCsl CPEACTBAMH y4eOHOTo npeaMera pu3mka.

o Oprasn3auoHHO-IJIAHUPYIOLIAs (PYHKIUSA [TPETyCMaTPUBAET BbIJIEJICHUE ITANlOB 00YUEeHHUsI, CTPYKTYpHUpPOBaHHE yueOHOro MaTepuara,
OTIpe/IeNIEHUE €T0 KOJMYECTBEHHBIX U KAUECTBEHHBIX XapaKTePUCTHK Ha Ka)KJIOM U3 3TAIlOB, B TOM UHUCIIE ISl COAEPKATEIbHOTO HAITOJIHEHUS
IIPOMEXYTOYHOM aTTECTAalUHU YIaIUXCSl.

B ocnose nocmpoernus npocpammvl_nexcam NPUHIOHUNBI: ¢ INMHCTBA, NIPEEMCTBCHHOCTH, BAPDUATUBHOCTHU, BbIICJICHUSA NOHSITHITHOT O siapa,
ACATEJIBbHOI0 MOAX0/1a, MIPOCKTUPOBAHUA U CUCTEMHOCTH.

Cmpykmypa 0OKymMenma

PaGouas nmporpamma BKIIIOYAET JECSITh Pa3/elioB:

1. TloscHUTENBHYIO 3aMTUCKY
2. OO0mas xapakTepucTuKa yaeOHOTO peaMeTa
3. TI'paduxk peanuzanuu paboueit mporpaMmmsl o ¢pusnke 8 Kiacc



OcHOBHOE CcOJIep>KaHUE MPOrPAMMBbI

VYyeOHbIe KOMIIETEHIIMH U CTIOCOOBI ACSATEIHbHOCTH

TpeboBanus K ypOBHIO MOATOTOBKH BBIITYCKHHUKA 8 Kilacca

Pe3ynbrarhl ocBOCHUS Kypca (JIMUHOCTHBIE, METOIIPEAMETHBIC, IPEAMETHBIC)

CucreMa OLlEHKU

Y4ebHO — METOIUYECKHUI KOMIUIEKT

0. KanennapHo — TeMaTuyeckoe IIaHUPOBAaHUE B KOTOPOE BKIFOYEHBI: KOJBI JIEMEHTOB COJIEP)KaHUS KOHTPOJIBHO — U3MEPUTEIbHBIX MAaTEPHAIIOB U
MPOBEPSIEMBIX YMEHUN KOHTPOJIBHO — U3MEPUTENIbHBIX MaTepuasioB [ A miis 7-9 kiiaccoB Ha KaxkJ10M ypOKe, OCHOBHBIEC BUJIbI ACSITEIILHOCTU
yueHuKa ( Ha ypOBHE y4eOHBIX JIeHCTBUI) O BCEM TeMaM Kypca (pu3uku, TpeOOBaHUS K YPOBHIO MTOATOTOBKH 00YYaIOIIUXCS Ha KaXKIOM YPOKe,
dopmupoBanue YV /I, BUI KOHTPOJS M H3MEPUTENH, JOMAITHEE 3a/IaHNe Ha KK/IbIA YPOK; MeJarorniecKrue CpeCTBa U 1ETH Ha KaKIbIA YPOK,
MPUOOpPETEHHBIE KOMIIETEHITNH YJaluxcs, 000pyA0BaHNE U IUJAKTUIECKUE MaTepHallbl Ha KKl YPOK, BHEYPOUHAs 1€ATEIbHOCTb.

BoOo0o~No O~

2.00man xapaKkmepucmurKa y4edno2o npeomema

Odu3uka Kak Hayka o Haubosee OoOIUX 3aKOHAX MPUPOAbI, BBICTYMAs B KadecTBe Y4eOHOro MpeaMeTa B IIKOJE, BHOCUT CYLIECTBEHHBIH BKIAJ B
cucTeMy 3HaHUH 00 okpyxkaromeMm wmupe. OHa pacKpbIBaeT pOJb HAayKH B DKOHOMHYECKOM W KYJIBTYpHOM pPa3BUTHH OOIIECTBA, CIIOCOOCTBYET
(hOpMUPOBAHHIO COBPEMEHHOT'O HAYYHOTO MUPOBO33PEHHUS.

I'ymanutapHoe 3HadeHne (PU3MKH KaK COCTABHOM 4YacTW 0O0mIero oOpa3oBaHUs COCTOMT B TOM, YTO OHA BOOPYKACT MIKOJbHHKA HAYYHBIM METOAOM
MO3HAHUs, TO3BOJIIOLINM MOJIy4aTh OOBEKTUBHbIE 3HAHUS 00 OKPY)KAIOLIEM MUDE.
3HaHue (PU3MUECKUX 3aKOHOB HEOOXOIMMO ISl U3yUEHHUS] XUMUU, OMOJI0THH, (hru3nueckoit reorpaduu, rexuonoruu, ObXK.
[lpu cocraBaeHun JaHHON paboyeil mporpammbl YUTEHbl pPEKOMEHJAlMK MuUHUCTepcTBa 00pa3oBaHUs 00 YCHJIEHHM TNpPaKTHYECKUH,
SKCIIEPUMEHTAJIbHON HAaNIPAaBJIEHHOCTHU MpenoaBaHus (U3UKU U BKIIOYEHA BHEYPOUHAsl 1EATEIbHOCTb.
@dusnka B OCHOBHOM IIKOJIE M3y4aeTCsl HAa YPOBHE PACCMOTPEHMS SIBIICHUM NMPHUPOJIbI, 3HAKOMCTBA C OCHOBHBIMU 3aKOHAaMH (U3UKU U IMPUMEHEHHEM
3THX 3aKOHOB B TEXHUKE U NTOBCEIHEBHOM JKHU3HHU.
H3yuenue dpusuku ¢ 0CHOGHOU WIKO1e HANPABICHO HA 0OCHUMCEHUE C/1e0VIOULUX TIeJICH
- Pa3BUTHE UHTEPECOB U CIIOCOOHOCTEN yJaIlMXCsl HA OCHOBE Mepeay UM 3HAHUN U OTBbITA TO3HABATEILHOM U TBOPUYECKOM JIEATEIbHOCTH;
- TIOHUMaHME yJalllUMHCS CMBICJIa OCHOBHBIX HAyYHbIX NOHATHUH U 3aKOHOB (PM3UKHU, B3AaUMOCBS3U MEXKIY HUMU;
- (hopmupoBaHMe y ydaluxcs NpeacTaBlIeHuil o GU3NUECKON KapTUHE MUpA.

Hocmusicenue ymux yeneii odecneuusaemcs pewienuem ci1edyouiux 3a1av:

- 3HAKOMCTBO YYAIUXCS C MEeMOOOM HAYYHO20 NO3HAHUA N MEMOOAMU UCCIe008aHus OOBEKTOB U SIBJICHUHN NPUPOJIBI;

- an06peTeHHe ydyaluuMucs 3HAaHUH O MCXaHHUYCCKUX, TCIUIOBBIX, OJCKTPOMArHUTHBIX W KBAaHTOBBIX HBHeHHfI, (1)I/I3I/I‘-IGCKI/IX BCIIMYMHAX,
XapaKTEePU3YIOILIHNX 3T SIBJICHUS;

- (opMHUpOBaHHE y y4alIUXCsl yMeHutl Habiooamv TIPUPOIHBIC SIBICHHUS W GbINOJHAMbG ONbIMbl, JA0OPaTOPHBIE PabOTBI M IKCHEPUMEHMATbHbIE
uccnedo8aHus ¢ NCTIONb30BAaHUEM U3MEPUTEIBHBIX IPHOOPOB, WUPOKO NPUMEHACMBIX 8 NPAKIMUYECKOU JHCUSHIL,

- OBIAJCHUE YYAIIUMHUCS TaKUMH OOWEHAYVUHbIMU NOHAMUAMU, KaK TPUPOIHOE SIBICHUE, IMAUPUYECKU YCMAHOBIEHHbIL (akm, npobdnema,
meopemuiecKkuil 61600, pe3yIbmam KCNePUMEHMANbHOU NPOBEPKU,




- IOHUMAaHUE YYallUMUCS OTIMYMM HAayYHBIX JAHHBIX OT HENPOBEPEHHON MHGOpPMAIUU, LICHHOCTH HAYKH )0081emeoperus Obimosbix , NPOU380OHbIX U
KVIbMYPHLIX NOMpebHOCmell Yeno8exka
VYyeOnas nporpamma 8 kiiacca paccuutana Ha 68 yacoB , 1o 2 yaca B Hezeno. Kypc 3aBepuiaercsi MTOroOBbIM TeCTOM, COCTaBJICHHBIM COTJIACHO
TpeOOBaHUSM YPOBHIO TIOJITOTOBKHY BBIMTYCKHUKOB OCHOBHOM IIIKOJIBI.

3.Fpad)ul< peajiuzauuu paﬁoueﬁ npozpammbsl no ¢u3UK€ 8 Knacca
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Jlaboparopras paborta Ne 11 «Ilomy4yenue n3oOpakeHus IPH HOMOIIN
JIMH3BI»

IToBTOpEH
ue

5 4 1 urorosas

Uroro 68y | 50 11 5 19

4.0cHognoe coOepafcaHue npozpammbpl

TenoBble siBJIeHUS
TennoBoe paBHoBecue. Temneparypa. Buytpennss sneprus. PaGora u Tennonepenaya. Bua temnonepenaun. Konnuectso teriorsl. Mcnapenue u
koHAeHcauus. Kunenue. Bnaxuocts Bozayxa. [lnaBnenue u kpucramiuzanus. 3aKOH COXpPaHEHUS SHEPTUH B TEIJIOBBIX MPOLIECCaX.
IIpeoOpa3oBanue sHepruu B TemaoBbix MamuHax. KIIJ] TernaoBoil MamuyHel. DKkoiornyeckue npo0aeMbl TeIIO3HEPTeTUKH.
emoncmpauuu
- TPUHIMI ACHCTBUS TEPMOMETpa
- TEIUIONPOBOJHOCTb PA3IMYHBIX MAaTEPUAJIOB
- KOHBEKIIMS B KMJKOCTSAX U ra3ax.
- Terulonepeaaya myTeM U3J1ydeHus
- SIBJICHHE UCIIApEHMUSI
- MOCTOSTHCTBO TEMIIEPATYPbI KUIIEHUS KUJIKOCTH MPU IOCTOSIHHOM JaBJIEHUU
- NOHMKEHUE TEMIIEPAaTypbl KUIIEHUS KUJIKOCTH IPU TIOHMKEHUH JaBICHUS
- HaOJII0/IeHUE KOHJIEHCAIH 1TapoB BOJIbI HA CTAKaHE CO JIbJJOM
JKcnepumenmol
- HUCCIIEJOBaHHE U3MEHEHHUS CO BPEMEHEM TeMIIepaTyphl OCTHIBAHUS BOJIbI
- U3y4YeHME SBJICHUS TEMJI000MeHa IPH CMEIINBAHUH XOJIO0JHON U ropsiueil Boabl
- U3MEpEHHE BJIAXKHOCTH BO3AyXa
Bueypounas deamenvnocmeo
- 00BSACHUTS , UTO TaKOE UHPPA, IK30TEPMUUYECKUH, CyOIuMaIus, aMoppHbINA, H30Tponus, TuccTUiAT. [lepnetyym - moouiie?
- MCCIIEJJOBAHHE U3MEHEHHUS TEMIIEPATYPHI BOJBI , €CIIU B HEM paCTBOPUTH COJIb
- HUCCJIeJJOBaHHE TEIUIONPOBOAHOCTH aJIFOMUHHUEBOH JKEJI€3HOM U JaTYHHOW KacTPIOIM OAMHAKOBBIX Pa3MEPOB C OJIMHAKOBBIM KOJMYECTBOM BOJIbI HA
OJIMHAKOBOM OTHE 32 OJHO BpeMsl. BBIICHUTD Kakas KacTproiisi 00s1agaeT OoJbIIel TermIonpOBOIHOCTHIO.
- HCCleIoBaHUE U 00bSICHEHUE BpallleHUsI M YCKOPEHHUS BpallleHHs] OyMa)KHOM 3MeIKU Ha/l BKIIIOUEHHOM 1. 1amMnoi. O0bsICHEHUE TaHHOTO SIBICHHUS.
- HCCIIeZIOBAHME JIBYX KYCOUKOB JIbZia 00EPHYTHIX B OEIYI0 U YEPHYIO TKaHb MO IeHCTBUEM BKJIFOUEHHOMU 3JI. TAMITOUKH.
- IOCTPOEHHE KJIACCU(UKAIIMOHHON CXEMBI, BBIJIEIIASI OCHOBAHUEM JIeJIEHUS CITIOCOOBI M3MEHEHUsI BHYTpeHHEeH aHepruu ( Mex. paboTa, XUM. peakliuu,
B3alMO/JICIICTBUE BELLIECTBA C AJIEKTPOMATr. IIOJIEM , TEIJIONEpeiaya, TEIONPOBOAHOCT, KOHBEKIMS, U3ITyYECHHUE.




- UCCJIEA0BATh TEPMOC U CJIeJIaTh YEPTEXK, MOKA3bIBAIOLINNA €r0 yCTpOUCTBO. HamuTh B TEpMOC Topsueii BOJIbl U HAUTH €€ TEMIIEPATYPY . ONPEICTUTh
KaKO€ KOJIMYECTBO TEIJIOTHI TEPAET TEPMOC B 4ac. IIOBTOPUTH TO ke € XOJIOAHON BOJON U ONPEACIIUTH
KaKo€ KOJIMYECTBO TEIJIOTHI TEpMOC IpruodpeTaeT B yac. CpaBHUTH U TTOYEMY TEPMOC COXPAHSET BEIIECTBO XOJOAHBIM JYUIIE , YeM TETUIbIM?

- clleJaTh HATJIAIHBINA TPUOOP MO 0OHAPYKEHUIO KOHBEKIIMOHHBIX MIOTOKOB KUIAKOCTH

- SKCIIEPUMEHTAIBHBIM ITyTEM IIPOBEPUTH KaKas BoJla ObICTpEE 3aMEp3HET, ropsuas uiu xojoaHas? [loctponts rpaduk 3aBUCUMOCTH TEMITEPATyphl OT
BPEMEHU, U3MEPSA YepE3 OJIMHAKOBBIE IPOMEKYTKM BPEMEHU TEMIIEPATYPY BOJBL, IIOKA HA TOBEPXHOCTU OJHOM U3 HUX HE MOSIBUTCS JIE]I.

- M3rOTOBJICHUE NTapa)UHOBOM UTPYIIKH, C UCIIOJIb30BAHIEM CBEYH M ILIACTUIIMHA.

DJleKTpUYeCKHe SIBJICHUS

OnexTpuzanus Tei. DIeKTpuyeckui 3apsia. J(Ba Buia 2JIEeKTPUUYECKUX 3apsA0B. 3aKOH COXPAHEHUS 3JIEKTPUUECKOT0 3apsiia. DIEKTPUUECKOe
nouie.

[TocTosiHHBIM nekTpryeckuil Tok. Cuiia TokKa. DIEKTPUUECKOE CONIPOTUBIIEHHUE. DIEKTPUUECKOe HanpskeHue. [IpoBOHUKY, NTUANEKTPUKH U
MOJIYPOBOIHUKH. 3akoH OMa JJisl yuacTKa dyieKTpudeckoii enu. PaboTa 1 MOIIHOCTD 31eKTpUYecKoro Toka. 3akoH Jlxoyns — Jlenna. [Ipasuna
0€30MacHOCTH MU PadOTE C UCTOYHUKAMH DIIEKTPUIECKOTO TOKA.

Hemoncmpauuu
- DJICKTpHU3AIMS TEI
- JIBa pOJia AIEKTPUUECKUX 3apsI0B
- YCTPOMCTBO U ACHCTBUE NEKTPOCKONA
- 3aKOH COXPaHEHUs IEKTPUIECKUX 3apsI0B
- MPOBOJHUKHU U U30JISTOPHI
- ICTOYHHUKH ITOCTOSIHHOI'O TOKA
- HU3MEPEHHUE CUIIBI TOKA aMIIEPMETPOM
- U3MEPEHHUE HAMPSHKEHHS BOJIBTMETPOM
- peocTar U Mara3uH CONPOTUBICHUIN
- CBOWCTBA MOJYNPOBOJHUKOB

IKchepumeHnnvl
- OOBSICHUTH , UTO 3TO? ( HYKJIOH, aKKYMYJISATOP, TUIIEKTPUK, TOTCHIIMAT, MAaHTaHUH.
- HWCCJIEI0BAaHME 3aBUCHMOCTH CUJIBI TOKA B IIPOBOAHUKE OT HAPSKCHHS
- H3Yy4Y€HHUE MOCJIEeI0BATEIbHOTO COETMHEHHS IIPOBOJHUKOB
- W3y4YeHHWe MapaJIeIbHOTO COCTMHEHUS IIPOBOTHIUKOB
- PEryJaupoOBaHHUE CHUIIBI TOKA PEOCTATOM
- WM3MEPEHHE IEKTPUUECKOTO COMPOTHUBIICHUS IIPOBOHUKA
- HW3MEPEHHE MOILIHOCTH 3JIEKTPUUECKOr0 TOKA

Bueypounas oeamenvnocmo




- M3TOTOBJICHHE IpOCTeHIero ekTpockomna ( byTeuika ¢ mpookoit , rBo3ae quHON 10 — 15 cM, ToHKas 6ymara. B mpoOky BOUTH rBO3/b TaK, 4TOOBI OH
Topuai u3 Hee Ha 2 — 3 cm. llnsAnka reo3as OyneT «mapukom» sneKkTpockomna. I1ogocky ToHKoN OymMari HaKoJIOTh Ha 3a0CTPEHHBI KOHUUK T'BO3/IS, 3TO
JIETIECTKH JIEKTPOCKOIIA.

- n3Mmepenue KIIJI kunsatunpHuka

- U3TOTOBJICHUE U3 KapTOEIUHBI WU S0JI0Ka UICTOYHHUKA TOKA ( B3ATh JIF0O0E 3TO BEIIECTBO U BOTKHYTh B HETO MEHYIO U LIMHKOBYIO TUIACTUHKY.
IToncoennHUTh K 3TUM MIacTuHKam 1,5 B nammnouky.

- HalTU IoMa NPUOOPHI , B KOTOPBIX MOXKHO HAOIIOJaTh TEIJI0BOE. XUMHUECKOE U AIEKTPOMArHUTHOE JIEHCTBUE 311. ToKa. Onucarhb ux.

- M3roTtoBneHue 31eKTpoMarouTa ( HaMOTaTh Ha TBO3/[b HEMHOTO MTPOBOJIOKH U TIOJKIIOUUTH 3Ty MPOBOJIOKY K OaTapeiike, MpOBEPHUTH JeCTBUE HA
MEJIKHUX JKEJIEe3HBIX MPEAMETaX )

- CPaBHHTBH aMIIEPMETP U BOJIBTMETP, UCTIOIB3Ysl 3HAHUS, ITOTYICHHBIC U3 YIeOHUKA U HHCTPYKIIUU K IprOopam, paboTy 0()OpMHUTH B BUJIE TAOTHUIIHL.

- paboTa ¢ MHCTPYKLHKEH K CeTeBOMY (PUIIBTPY, 3aMOJHSIS TAOJIMILY 110 BOIPOCAM.

- 3aIlOJIHUTH TAOJUIy [0 MHCTPYKLMSIM JIOMAILIHUX 3JEKTPOIpHOOpOB.

MarHuTHbI€ AIBJIEHHS

[TocrossHHBIE MaruuThl. B3anMmoielicTBue MArHUTOB. MarHMTHOE TOJIE TOCTOSIHHOTO TOKA. J[€MCTBHE MarHUTHOIO MOJIA HAa MPOBOJIHUK C TOKOM
DJIEKTPOIBUTATENb ITOCTOSSHHOTO TOKA

Hemoncmpauuu

OmneIT Opcrena

- MaruuTHO€ 1oJjie ToKa

- JleficTBHE€ MarHUTHOTO MOJISI HA POBOAHUK C TOKOM

YCTPOMCTBO ANEKTPOIBUTATEIS

Jlabopamopnasn paboma

- W3yueHune npuHUNIIA AEHCTBUSA 3JIEKTPOABUTATEIS

Bueypounasa deamenvnocmas

- YTO TAKOE JIPOCCEINb, COJIEHOU, POTOp, CTAaTOP,

- W3Y4YE€HHE MarHUTHOTO MOJIs MOJ0COBOrO MarHUTa, JyroBOro MarHuTa U KaTyIIKU ¢ TOKOM, PUCYHKH MarHUTHOTO TIOJIS.

- U3y4EHHUE CBOMCTB MOCTOSIHHBIX MarHUTOB( MAarHUT, KOMIIAC U Pa3HbIe BELIECTBA: PE3MHA, IPOBOJIOKA, TBO3/IM, AEPEBSH. OPYCKHU U T.I1.)

CeeToBble sIBJICHHUS
Cser — anexkTpoMarauTHas BosHa. [IpsimonuHeiiHoe pactipocTpaneHue ceeta. OTpakeHue U npenomMieHue ceera. [lnockoe 3epkano. JIMH3EIL.
®DoKycHOE paccTOsIHUE U ONTHYecKas cuiia JInH3bl. OnTuueckue npudopsl. [lucnepcus ceeta
emoncmpauuu

MPSIMOJIMHEITHOE paclpoCcTpaHeHHE CBETa
OTpa)kKEHUE CBETA
MIpesIoMJIEHUE CBETa
- XO0J Jydeit B cobuparoleit TuH3e




- XOJ JIy4el B pacCeuBarOIIEH JTMH3E

- TIOCTPOCHUE U300PAKCHHI C TTIOMOIIBIO JIMH3

- IlpuHnun neicTBus NPOEKIMOHHOTIO anmapara U ¢oTroannapara.

- Jlucnepcus Genoro cera

- Ilonydenue Genoro cBera Npu CIOKEHUU CBETA PA3HBIX 1[BETOB

Jlabopamopuuvie padonivi
- M3mepenne GoKycHOro paccTOsHUS COOMpPArOIIE JINH3bI.
- T[omyuenue n300pakeHUI ¢ TTOMOIIBIO COOMPAIOIIEH JTNH3HI.
Bueypounas deamenvnocmp

- OOHapyXeHUE TEHU U TIOJYTCHU

- UCCIIEIOBAHKE: B3SITh METPOBYIO NAJIKY U Ha YJIMLE U3MEPUTH pa3Mep ee TeHH, 3aTeM ONPEAEIUTh PEAbHYIO BBICOTY JIEpPEBLEB, IOMOB, CTOJI0OB,
u3Mepsis ux teHu. [lonydyeHHble TaHHBIE OPOPMUTH B BUAE TAOJIULIBI.

- ACII0JIb3Ysl PA3JIMYHBIE UCTOYHUKH CAEJIATh B BUAC HAIVIAIHBIX KAPTOUEK ONTUYECKUE WIITFO3UN

- BBISICHHUTB, YTO 3TO? (AMANO3UTHB, Kamepa — 00CKypa, MOHOKYJISIP, Iyajiu3M, KBaHT, pepaKiius, TUONTPHSI)
Bozmoorcnbie Ikckypcuu: pepma, CTpoUTENbHBIE IUIOIAKH, MEIbHULIA, [TOKApHAs CTAHIM, TUAarHOCTHUECKUE KaOMHEThI MOJIMKIMHUKY WIH OOJNBbHUIBL.
IloaroroBka coo0uieHMii 10 3a1aHHOI TeMe: EnnHUIIBI TEMIIepaTypbl, HCIIONb3YEMbIE B IPYTUX cTpaHax. TeMieparypHble MIKaJIbl. YYeT u
MCIOJIb30BaHUE Pa3HBIX BUJIOB TeIUionepenadu B ObITy. JlU3enpHbli ABUraTesb, cBeda S010ukoBa, Jamna HakanuBanus A.H. Jlogesiruna, namna ¢
YTOJIbHOM HUTHIO DMcOHA. BinsHMe coTHEYHON aKTUBHOCTH Ha >KMBYIO U HEXMBYIO npupoay. [lonspusie cusiuust. MarautHoe nose manet CoaHeyHon
cucremsl. [lonmumopduzm.
Pobept By — Bolaronieiics yueHsblil, yenoBek U axkcnepumentatop. Cepreit lBanoBru BaBuioB u ero BkiiaJ] B ICTOPUIO pa3BUTHSI YUEHHUS O CBETE.
Bo3MoskHbIe HcceaoBaTeabekue npoekThl: [Ipunuun cummerpun [Isepa Kropu u ero pons B kpuctamorpaduu. MccnenoBanue nporecca KUIEHUs U
3aMep3aHus IPECHOM U cosieHol Bojibl. MccienoBanue npoiiecca miaBjieHus TUIIOCYIb(PUTa. DKOJIOTHYECKUE MPOOIEMBI « II00ATBHOTO MOTEIICHUS
DKCIIEpUMEHTAIBHOE MCCIIE0BAHUE TTOJTHOIO OTpakeHUs cBeTa. DU3nKa B 4esoBe4ecKoM Teie. I'pynnoBoit mpoekT «dusuka B 3araakax»

5. Yueonvie komnemenuuu u cnocodnt deamenvrnocmu

Pa0oyasi mporpamma npeaycmMarpuBaer GOpMHPOBaHHME Yy IIKOJBLHHUKOB 001Ie y4eOHBIX YMEHHH M HABBIKOB, YHHMBEPCAJBHBIX CIOCO00B
AeITeJIbHOCTH U KJII0YeBbIX KoMIeTeHuMi. [Ipuopureramu asis MKOJBHOTO Kypca (PU3UKH Ha 3Tarie OCHOBHOTO 00I11er0 00pa3oBaHusl SBISIOTCS:

Io3nasamenvHas 0esamenbHoOCHLb:

® ICIIOJIb30BAaHME JUIS TO3HAHUS OKPYXKAIOIIETO MHpA PA3IMYHBIX €CTECTBEHHOHAYYHBIX METOAOB: HAONIOJICHHE, U3MEPEHHE, YKCIIEPHUMEHT,
MOJEIIUPOBAHUE;

e (dopMHupOBaHUE YMEHUH pa3audaTh (GaKThl, THIIOTE3bI, TPUYHUHBI, CJICJICTBHSI, I0Ka3aTEIHCTBA, 3aKOHBI, TEOPUH;

® OBJIaJICHUE AJICKBATHBIMH CIIOCOOAMH PEIIEHUS TEOPETUUECKUX U SKCTICPUMEHTAJIBHBIX 33744,

e TPUOOPETEHHE OIBITA BBIIBI)KCHUS THITOTE3 JIJIs1 OOBSICHEHHS U3BECTHBIX ()aKTOB U SKCIIEPUMEHTAIILHON MTPOBEPKHU BHIIBUTAEMBIX THUIIOTE3.

Hugpopmauuonno-KoMMyHUKamueHas 0esameibHoCHLb:




® BJIaJICHHUC MOHOJIOTHYECKOH U HHaHOFquCKOﬁ PEYBIO, PA3BUTHUC CIOCOOHOCTH MOHUMATh TOYKY 3pCHUA CO6€CCI[HI/IKa H IIPHU3HABAThb IIpaBO
Ha MTHOC MHCHHUC,

® MCIIOJIb30BaAHUC JJI pCHICHUA ITO3HABATCIIbHBIX U KOMMYHUKATUBHBIX 3a1a4 pa3JIMYHbIX KCTOYHUKOB I/IH(I)OpMaL[I/II/I.

Pednexcuenasn oeamenvrnocmo:

® BJIQJICHUE HABBIKAMU KOHTPOJIA U OLIEHKH CBOEH JEATEIbHOCTH, YMEHUEM NPEABUAETH BO3MOXKHbBIE PE3YNIbTATHI CBOUX JECHCTBUI:
e opraHu3anys y4eOHOH esATeIbHOCTHU: IOCTAHOBKA LIEJIH, IUIAHUPOBAHKE, OIIPEIeIEHUEe ONTUMAIbHOIO COOTHOLIEHHUS LIEJIU U CPECTB.
BbipaboTka KoMIeTeHMIi:

Obweodpazoeamenbnblx, 3SHAHUEBO - IPeAMETHBIX ( Y4eOHO - IMo3HaBaTeJIbHasd U MHGOPMAIIMOHHAS KOMIICTEHIINA)

‘/CaMOCTOﬂTeJH)HO U MOTHBHUPOBAHHO OPraHMU30BLIBATH CBOIO IIO3HABATCIIBHYIO ACATCIIBHOCTDH (OT IMOCTAHOBKW LCJINW OO0 IIOJYUYCHHSA W OLCHKU

pe3ynbTaTa);

4 HCIIOJIB30BATh J3JICMCHTBI HNPUYHUHHO-CICACTBCHHOTO H CTPYKTypHO-(bYHKIII/IOHaJH)HOFO aHalin3a, OIpCAC/IATbL CYIIHOCTHBIC XapaKTCPUCTUKHU

HN3y4acMoro 06’LCKT3, pa3BépHYTO 000CHOBBIBATh CYXKACHUS, 1aBaThb OIIPCACIICHUS, IPUBOJUTL NOKA3aTCIbCTBA,

‘/I/ICHOJIL?;OBaTI) My.HI:TPIMGI[HfIHBIG PECYPCBI U KOMIIBIOTCPHBIC TCXHOJIOTUH JJIA O6p&60TKI/I, nepeaaynu, MarcMaTu3daliuu I/IH(i)OpMaIII/II/I, Mpe3cHTalIn

PpEe3yIbTaTOB IM03HABaTEILHON 1 HpaKTI/I‘{eCKOﬁ JCATCIIBHOCTH,

\/OHGHI/IBaTI) U KOPPECKTUPOBATH CBOE TMOBEJCHUE B 0pr>1<a}0mel‘/'1 Cp€ac, BBIIIOJHATL SKOJIOTMYCCKUC Tp€6OBaHI/I$I B HpaKTquCKOﬁ JACATCIIBHOCTH M

v

MMOBCEOHEBHOM KU3HU.

Ilpeomemno-opueHmupoGanHvix, PenpoOYKHUBHO — OCeAMEAbHOCHIHbIX _(COUUAIbHO _— MpPYy008as U _KOMHEMEHUUs _JTUUYHOCHHO20

camocoeepuiencm GOGaHlI}l)

v

v
v

AN

MOHUMATh BO3PACTAIONIYIO POJb HAYKH, YCHUJIEHHE B3aUMOCBSI3M M B3aUMHOIO BIMSHUS HAayKd M TEXHUKH, MpEBpaAllEeHUE HAyKH B
HENOCPEACTBEHHYIO TPOU3BOUTENBHYIO CHITY O0IIECTBA;

OCO3HAaBaTh B3aMMO/ICHCTBHUE UEIOBEKA C OKPYXKAIOIIEH cpeoit, BOSMOKHOCTH U CIIOCOOBI OXPaHbI IPUPOIBL;

Pa3sBUBATh MMO3HABATCIbHBIC MHTCPECHI U UHTCIIJICKTYAJIbHBIC CIIOCOOHOCTH B mponecce CaMoCTOATCIBHOI'O HpI/IO6peTeHI/I$I (i)I/ISI/ILIeCKI/IX 3HAHUH C
MCIOJIb30BaHUEM PA3IMYHBIX HCTOYHUKOB MH(OPMALINU, B TOM YHCIIe KOMIBIOTEPHBIX;

BOCIIUTHIBATH y6e}K)IéHHOCTB B IIO3UTHUBHOU poiin (1)I/ISI/IKI/I B XU3HHU COBPEMCHHOI'O O6HICCTBa, IMOHUMAaHHUEC TECPCIECKTUB pPa3BHUTHA SHCPICTUKH,
TPAHCIIOPTA, CPEACTB CBS3U U JIP.;

OBJIaJIEBaTh YMEHUSMHU IPUMEHSTD [OJIyY€HHbIE 3HAHUS 17151 OOBSICHEHHS pa3HOOOPAa3HBIX (PU3NYECKUX SBJICHUM;

OPUMEHSTh TIONyYCHHbIE 3HAHWS W YMEHHs s Oe30MacHOr0 WCIOJb30BAaHUSI BEIIECTB W MEXaHHU3MOB B OBITY, CEIbCKOM XO3SIMCTBE H
IMPOU3BOJICTBC, PCHICHUA NPAKTHYCCKUX 3aaa4d B HOBC@}IHGBHOﬁ JKU3HHU, NPpCAYHPECKIACHUA ﬂBHeHHﬁ, HAaHOCAIIUX BpPEA 3O0POBBIO YCIOBCKAa U
OKpY>Karollen cpefe.

Ilennocmno — cmuic10601, 00UWEKYAbMYDHOU U KOMMYHUKAMUGHOUL




v/ IOHMMATh [EHHOCTHbIE OPHEHTAIINH YUCHUKA, €r0 CIIOCOOHOCTh BUIETh M TIOHUMATh OKPY/KAFOIIUI MUD
v yMeHH€ yUeHUKA BHIOMPATH LEIEBBIE U CMBICIOBBIE YCTAHOBKH JUIS CBOUX JEHCTBHI M IIOCTYIIKOB
v' TIpuoGpereHue OrbITa OCBOCHUS YICHUKOM HAYYHOU KapTHHBI MUPa
v’ OBiajieHre CrocobaMu B3aUMOJIEHCTBUS ¢ OKPYKAIOIIMMU ¥ YIAJEHHBIMH JKObMHU M COOBITHSIMH, YMEHHE 3aaBaTh BOIPOC M BECTH JTUCKYCCHUIO,
BJIAAICHUC pa3HbIMU CONUAJIbHBIMU POJIAMHU B KOJUICKTUBC
Dopmuposanue yHUBEPCATbHBIX YUEOHBIX OCUCMEULL

[lepemensl, MPOUCXOASIIIE B COBPEMEHHOM 001IeCTBE, TPEOYIOT YCKOPEHHOTO COBEPIICHCTBOBAHUS 00Pa30BaTEIbHOIO IPOCTPAHCTBA, ONPEACTICHUS
1esnei o0pa3oBaHMsl, YYUTHIBAIOIINX TOCYIaPCTBEHHBIE, COIUATBHBIC M IMYHOCTHBIC MOTPEOHOCTH U UHTEPECHL. B CBSI3U ¢ ’TUM IPUOPUTETHBIM
HaIpaBJICHUEM CTAHOBUTCSI 00ECIICUCHNE PA3BUBAIOIIETO TOTEHI[MAIA HOBBIX 00Pa30BaTeIbHBIX CTAHIAPTOB. Pa3BuTHE JIMYHOCTH B CUCTEME 00pa30BaHUS
obecrnieunBaeTcs, MPEXkae Bcero, yepes GopMupoBaHUE YHUBEPCATHHBIX yueOHBIX neicTBuil (Y'Y 1), KOTOpBIe BEICTYNAIOT HMHBAPHAHTHON OCHOBOM
00pa30BaTeNBLHOTO H BOCITUTATEIHLHOTO Mporecca. OBIaieHNe YIauMUCs YHUBEPCATbHBIMU YICOHBIMH ICHCTBUSMHU BBICTYIAET KaK CIIOCOOHOCTH K
CaMOPa3BUTHIO U CAMOCOBEPILICHCTBOBAHUIO IIyTEM CO3HATEJILHOTO U AKTUBHOTO IIPUCBOECHUS HOBOT'O COLIMAIIBHOIO OmbITa. Y'Y /[ c031at0T BO3MOXKHOCTh
CaMOCTOATENILHOI'O YCIIEUTHOIO YCBOCHUSI HOBBIX 3HAHUW, YMEHUN U KOMIIETEHTHOCTEH, BKIIFOUasi OPraHru3aliio YCBOCHUS, TO €CTh YMEHUS YUUThCA.

B IIUPOKOM 3HAUCHUHN TCPMHUH «KYHUBCPCAJIbHBIC y‘le6HLIe ﬂeﬁCTBHH>) 03HA4YaCT YMCHUC YUUTHCA, T.C. CIIOCOOHOCTD CY6’LCKT3 K CaMOpPa3BUTHUIO U
CaMOCOBCPIICHCTBOBAHUTIO ITYTEM CO3HATCIIBHOT'O U AKTHUBHOT'O ITPUCBOCHU HOBOI'O COLIMAJIBHOT'O OIIbITA.

B 6onee y3xoM (COOCTBEHHO MCHUXOJIOTUYECKOM 3HAYEHUH ) TEPMUH «YHUBEpCAJIbHbIE YUeOHBIE JEHCTBH» MOXKHO ONPEAETUTh KaK COBOKYITHOCTb
CrIoco0OB JIeMcTBUS ydalerocs (a TakKe CBSI3aHHBIX C HUMHU HAaBBIKOB yUeOHOH paboThl), 00€CIeYMBAIOIINX €r0 CIIOCOOHOCTh K CAMOCTOATEIbHOMY
YCBOCHMIO HOBBIX 3HAHUI U yMEHUI, BKIIIOYasi OPraHU3aLMI0 3TOTO Mpolecca. YHUBepcalbHble YueOHble aeiicrus (Y'Y []) nonpasaenstorcs Ha 4

IPYNIBL: PETYIATUBHBIE, TUYHOCTHBIE, KOMMYHUKAaTUBHBIE U [T03HABATEIILHBIE.

®opmupoBath YV /I Ha ypokax (pU3MKM IPU U3y4E€HUH KOHKPETHBIX TE€M IIKOJILHOTO Kypca B 8 kinacce otpaxensl B KTII.
PesyibTaToM GopMHPOBAHHMS YHHMBEPCAJIBHBIX Y4eOHBIX AeHCTBUI OyayT SIBJATHCH YMEHUSI:

e TMPOU3BOJILHO M OCO3HAHHO BJa/IeTh OOLIMM MPUEMOM PEIIEHUs yUeOHbIX 3a/1a4;

e  HCHOJB30BATH 3HAKOBO-CUMBOJIMYECKHE CPEJCTBA, B TOM UHCIIE MOJEIH U CXEMBI JUIs pelleHns yuyeOHBIX 3a/1a4;

e  YMETh OCYILECTBJIATh aHATU3 O0BEKTOB C BBIJICJIEHUEM CYHIECTBEHHBIX M HECYILIECTBEHHBIX IPHU3HAKOB;

e  YMETh OCYILECTBIATh CHHTE3 KaK COCTABIIEHHUE LIEJIOTO U3 YacCTel;

e YMETh OCYILECTBJIATh CPAaBHEHUE, KIacCU(DUKAIIHIO 10 3aJaHHBIM KPUTEPUIM;

e YMEThb YCTaHaBJIMBaTh IPUYMHHO-CIIECICTBEHHbIE CBA3H;

e  YMETh CTPOMUTbH PACCYXkJCHUS B (POpME CBSI3U MPOCTHIX CYXKJIEHUN 00 00BEKTE, €r0 CTPOEHUH, CBOMCTBAX U CBA3SX;
e BIAJETh OOLIUM NPHEMOM peIIeHHs YUeOHbIX 3a/ay;



e CO3JIaBaTh U MpeoOpa30oBBIBATH MOJAEIHU M CXEMBI JUIsl pEIIeHUs 3a/1aY;
e  YMETh OCYIIECTBIATH BBIOOp Hamboiee 3 (HEeKTHBHBIX CIIOCOOOB peIICHHsI 00pa30BaTEIbHBIX 32/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX yCJIOBHIA

6.Tpebosanusn K yposHio n0020mo8KU 8bINYCKHUKA 8-20 Kiacca

B pezyrvmame uzyuenus d)le?MKle YY4EeHUK 8 knacca donorcen.

3HAaTL/IOHUMATh:

Cmuicn nonamuii: Gusndeckoe sBjaeHue, GU3NIESCKUI 3aKOH, B3aUMOJICHCTBHUE, JIEKTPUUECKOE T10JIe, MArHUTHOE T10JIe, aTOM;

Cmuicn puzuueckux eenuyun: BHYTPEHHS YJHEPTHUs, TEMIIEpATypa, KOJIHMYECTBO TEIJIOTHI, BIAKHOCTb BO3/AyXa, SJEKTPUUYCCKUM 3apsii, cuja
ANEKTPUYECKOTO TOKA, DIICKTPHUUECKOE HAMPSHKEHHUE, SIEKTPUUECKOE COMPOTUBICHHE, Pa00Ta U MOIITHOCTh AJIEKTPUUYECKOTO TOKa, (POKYCHOE PACCTOSHUE
JIMH3EL,

Cmuicn puzuueckux 3aKoH06: COXpaHEHUS YHEPTUHU B TEIJIOBBIX MIPOLIECCAX, COXPAHEHUS ANEKTPUUECKOro 3apsaa, Oma 1 ydactka nenu, Jxxoymns —
Jlenua, mpsIMOJIMHEMHOTO PACIIPOCTPAHEHHUS CBETA, OTPAKEHUS U MPEJTOMIICHUS CBETA;

YMmeTh:

Onucvieamo u 06vsicHams GU3NUECKUE TBICHUS: TCIIONPOBOIHOCT, KOHBEKITUIO, U3TYyICHHE, UCTIApECHUE, KOHJICHCAIUIO, KUTICHHUE , TUTABJICHUE,
KPUCTAJUTU3ALINIO, SJIEKTPU3AINIO, B3aUMOJICHCTBUE JICKTPUUECKHUX 3apsJI0OB, B3aMMOICHCTBIE MAarHMUTOB, JIEHCTBUE MAarHUTHOTO T0JISI HA POBOHUK C
TOKOM, TEIJIOBOE JICHCTBUE TOKA, OTPAKCHHE/ IIPEIIOMIICHUE CBETA,

Hcnonvzoeams duzndeckuie npuOOPHI U U3MEPUTETbHBIC MHCTPYMEHTHI 711 U3MEpEeHUsI (PU3NUECKUX BEIHUMH: TEMIIEPATyphl, BIAKHOCTH BO3/1yXa,
CWJIBI TOKA, HANIPSKEHUSI, COPOTUBJICHUS, PA0OTHI U MOIITHOCTH JIEKTPUUECKOTO TOKA;

IlIpeocmasnams pezynomamosl U3MEPEHUN B BUAE TaONIuIl, TpadUKOB U BBIABIATH HA JTOH OCHOBE SMIIMPHUYECKHE 3aBHCHUMOCTH: TEeMIIepaTyphl
OCTBIBAIOIICH BOJIBI OT BPEMEHH, CUJTBI TOKA OT HAIIPSDKCHUS HA YYACTKE LIETIH, YTJla OTPaKEHHUS OT yIJia MaJIeHus, yriia MPeJOMIICHHS OT yriia MaJcHUs;

Buipascams pezyromamor U3MEPEHUN U pacueToOB B eIMHNALIAX MexayHapoaHoi cuctemsl CH;

IIpugooums npumepsvl NIPAKTUUECKOTO UCTIOIB30BaHUS (PU3MUECKUX 3HAHUN O TETUIOBBIX, IJIEKTPUIECKUX, MATHUTHBIX U CBETOBBIX SIBICHUSX;

Pewamsb 3a0auu Ha ipuMeHeHne (PU3NYECKUX 3aKOHOB: COXPAHEHMsS DHEPTHH B TEIJIOBBIX MPOIECCaX, COXPAHEHUsI IIEKTPUIECKOoro 3apsiaa, Oma nmis
ydacTka 1enu, Jxoyns — JIeHna, npssMoIuHEHHOTO pacpOCTpaHEHUS U TTPEIOMIICHUS CBETA;

Ocywecmenams camocmoamenvHslii nouck WHPOPMAIMH €CTECTBEHHOHAYYHOTO COJIEpKaHUs C MCIHOJIb30BAaHUEM Pa3UYHBIX HCTOYHUKOB
nHpopMmarnuu ( y4eOHBIX TEKCTOB, CIIPABOYHBIX U HAYYHO — MOIMYJISIPHBIX M3/IaHWN, KOMITBIOTEPHBIX 0a3 IaHHBIX, pecypcoB MHTepHEeTa), ee 00paboTKy u
MIpPEJICTaBJICHHE B Pa3IMUHbIX (hopMax ( CIIOBECHO, C TOMOIIbIO PUCYHKOB M MPE3CHTAIHH );

Hcnonv3oeamv npuodpemenmvle 3HAHUA U YMEHUA B TIPAKTHYECCKOW NEATETHHOCTH WM TOBCEIHEBHOW J>KM3HU A obOecreueHus O0e30MacHOCTH B
MpoILIeCcCe KU3HEACATENbHOCTH.

7. Pe3yiomamul_ oceoeHUusn Kypca c])u3ul<u




Juunocmuvie pe3yibmamoi:

- popMupoBaHHE MO3HABATEIbHBIX HHTEPECOB, HHTEIIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH ydamuxcs;

- yOeXJI€eHHOCTh B BO3MOXKHOCTHU MO3HAHUS IPUPOJbI, B HEOOXOJUMOCTH Pa3yMHOI0 UCHOJIb30BaHUS JOCTUXKEHUM HAYKH U TEXHOJIOTUH
I TajdbHEHIIero pa3BUTUS YEJIOBEYECKOr0 00IecTBa, YBAXXEHHE K TBOPIIAM HAayKH, OTHOLIEHHUE K (U3HUKE KaK K DIIEMEHTY
o011euesIOBEYeCKON KyIbTYpBHI;

- CAMOCTOATEJIBHOCTh B MPUOOPETEHNH HOBBIX 3HAHUM U MPAKTUYECKUX YMEHUM;

- MOTHBaLUs 00pPa30BaATENbHON JEATEIbHOCTH MKOJIBHUKOB HA OCHOBE JIMYHOCTHO OPUEHTUPOBAHHOTIO MOAX0/a;

- popMupoBaHHEe HEHHOCTHBIX OTHOMEHHUH K IPYT APYTY, YUUTEIIO, aBTOPaM OTKPBITUNA U U300peTeHuil, pe3yibraraM o0ydeHus.

MemanpeomemHubie pe3yibmanibl:

- OBJIaJICHUE HAaBbIKAMHU CAMOCTOSTEIbHOTO MPUOOPETEHUS] HOBBIX 3HAHUMN, OpraHU3aluu Y4eOHOM NesITEeIbHOCTH, TOCTAHOBKH IIeJei,
IJIAaHUPOBAHUSI, CAMOKOHTPOJISI U OLIEHKH PE3yJbTAaTOB CBOCH JAEATEIBHOCTU, YMEHUAMU MPEABUIETh BO3MOXKHBIE PE3YJILTATHl CBOUX
e CTBUI;

- TOHUMAaHUE Pa3INYui MEXAY UCXOJAHBIMH (aKTaMHU U THIIOTE3aMH JIII UX OOBSICHEHUS, TEOPETUISCKUMH MOJICISIMHA U PEaTbHBIMH
o0beKTaMU, OBJaJ€HHE YHUBEPCATbHBIMHU YUEOHBIMH NECHCTBUSAMU HA IPUMEpPaX TUMOTE3 JJIs 0OO0BSICHEHUS] U3BECTHBIX (PAKTOB U
AKCMEPUMEHTAJIBHON MPOBEPKHU BBHIABUTAEMBIX TUIIOTE3; Pa3pabOTKU TEOPETUUECKUX MOJIeJIeH MPOLeCCOB UM SIBJICHUN;

- IpUOOpETEHHNE ONBITA CAMOCTOATEIILHOTO MOUCKA, aHaIKU3a U 0TOOpa HHPOpPMAIIMU C UCITOJIB30BAHUEM PA3JIMYHBIX HCTOUYHUKOB H
HOBBIX MH(OOPMALIMOHHBIX TEXHOJOTHUMN AJIsI PEIICHUS MOCTABJICHHBIX 3ajay;

- dopMHUpOBaHUE YMEHUHN BOCIPUHHUMATH, MepepabaTbiBaTh U NPEAbABISATh HHPOPMALIUIO B CIOBECHOMW, 00pa3HOi, CHMBOJIUYECKOM
dbopmax, aHAIU3UPOBATH U MepepabaThBATh MOJYUYEHHYIO HH(OpMAIKIO B COOTBETCTBUU C MOCTABJICHHBIMHU 3a/la4yaMU, BBIACISITH
OCHOBHOE COJIEpKAHUE MPOUYUTAHHOTO TEKCTA, HAXOJUTh B HEM OTBETHI HAa MOCTABJIEHHBIE BOMPOCHl U U3JIaraTh €ro;

- pa3BUTHE MOHOJIOTUYECKON U NUATIOTHUECKON peUHr , yMEHHS BBIPAXKaTh CBOM MBICIU U CIIOCOOHOCTH BBICIYIIUBATH COOECEIHUKA,
MMOHUMATh €r0 TOYKY 3pE€HUs, MPU3HABATh MPABO JAPYroro 4eJOBEKa Ha UHOE€ MHEHHUE;

- OCBOCHHME NMPUEMOB JCUCTBUN B HECTAHIAPTHBIX CUTYaAIUAX, OBJAJEHUE IBPUCTUUCCKUMH METOJIaMU pelIeHUs mpodyiem;

- popMupoBaHuEe yMEeHUU paboTaTh B IPyIIie C BHINOJHEHUEM PA3IUYHBIX COIUANBHBIX POJICH, IPEICTABIATh U OTCTaUBAThH CBOH
B3TJISIABI U YOEXKIEHUS, BECTU NUCKYCCHIO

IIpeomemmnsie pe3yiomamul:

- 3HaHHA O MPUPOJE BAXHEHIINX GU3MIECKUX SABICHUN OKPYKAIOIIEro MUpa U MOHUMaHUEe CMbIciIa PU3NYECKUX 3aKOHOB,
pacKpBIBAIOIINX CBSI3b U3YUCHHBIX SABJICHUI,

- YMEHUS MOJb30BATHCSI METOJAMU HAYYHOTO UCCIEIOBaHUS IBICHUN MPUPOBI, MPOBOAUTHh HAOIIOCHUS, IIAHUPOBATH U BBIMIOJHATH
AKCMEePUMEHTHI, 00pabdaThIBaTh PE3YyJbTAThl U3MEPEHUMN, IPEACTABIATH PE3yIbTATHl U3MEPEHHUNU C TOMOIIbIO TAOIUIl, TpaPUK OB H
dbopMyn, oOHAPYKUBATH 3aBUCUMOCTH MEXY PU3NUECKUMHU SIBICHUSIMHU, OOBSICHITH MOJTYUYEHHBIE PE3YyNbTAaThl U JI€aTh BHIBOJIHI,
OLIEHWBATh TPAHUIIBI MOTPEITHOCTEN PE3yIbTAaTOB H3MEPECHUI;

- YMEHUS MPUMEHATh TEOPETHUYECKHE 3HAHUS MO0 PU3MKE HA MPAKTUKE, pemaTh Pu3ndecKkue 3aauy Ha MPUMEHEHHUE MOJTYYEeHHBIX
3HAHU;




- YMEHHUS U HaBbIKU MPUMEHATH MOJyYeHHbIE 3HAHUS JJI1 00bSCHEHUS MPUHIUIOB AeHCTBHUSA BaXXHEHIINX TEXHUUYECKUX YCTPOUCTB,
pELICHUS MPAKTUYECKUX 3aJa4 NOBCEAHEBHOMN KU3HU, PALIMOHAIBHOTO NPUPOJAONOJIb30BAHUA U OXPaHbl OKPYKAIOWEN CPEIBI;

- popMupoBaHue yOexKICHUS B 3aKOHOMEPHOM CBSA3U U MMO3HABAEMOCTH SIBJICHUUM MPUPOJABI, B 00BEKTUBHOCTH HAYYHOTO 3HAHUS,
BBICOKOM LIEHHOCTHU HAYKHU B PAa3BUTHUH MAaTEPUAIbHOW U TYXOBHOU KYJIbTYPHI JIOJEM;

- pa3BUTHE TEOPETUUYECKOTO MBIIIJIEHUS HAa OCHOBE (OPMHUPOBAHUS yCTaHABIUBATH (HAKThl, pa3iudyaTh IPUUYUHBI U CIEACTBUSN, CTPOUTH
MOJI€JIM U BBIJIBUTaTh TUIOTE3bI, BRIBOJUTH U3 IKCIIEPUMEHTAIbHBIX ()AKTOB M TEOPETHUYCCKUX MOJeIe GU3nIecKre 3aK0OHBI;

- KOMMYHUKAaTUBHbBIE YMEHHUS TOKJIAABIBATh O PE3yJbTAaTaX CBOErO MCCIIEAOBAaHUS, y4aCTBOBATh B JIUCKYCCUHU, KPATKO U TOYHO OTBEYATh
Ha BONPOCHI, HCIOJB30BATh COIPABOUHYIO JUTEPATYPY U APYrue UCTOUHUKU UHPOPMALHUH.

8.Cucmema ouenku
Onenka 0TBETOB yyaluxcs

Omnenka «5» CTaBUTHCS B TOM Clly4yae, €ClIM yJallluics OKa3bIBaeT BEpHOE NOHUMaHKUEe (PU3NYECKOI CYIIHOCTH pacCMaTPUBAEMBbIX SIBJICHUH U
3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHIA, a TaK K€ MPAaBWIBHOE ONpeaeeHne GU3NICCKUX BEITHUNH, UX €AMHUI] U CIOCOO0B M3MEPEHUS: TIPABUITEHO
BBITIOJTHSIET YEPTEKHU, CXEMbI U TpadUKH; CTPOUT OTBET IO COOCTBEHHOMY IUIaHY,

COIIPOBOKAAET PACCKa3 COOCTBEHHBIMHU IIPUMEPAMH, YMEET MPUMEHSTh 3HAHHs B HOBOW CUTYallMy MPH BBHITIOJTHEHUH MPAKTHUECKUX 3aJaHUN; MOXKET
YCTaHOBUTH CBSI3b MEXAY U3yU4aeMbIM U PaHEe U3YUCHHBIM MAaTepUAIOM MO0 Kypcy GU3HKH, a TAKXKE C MaTEPHAJIOM, YCBOCHHBIM IIPHU U3YYCHUH JPYTHUX
MPEIMETOB.

Ouenka «4» CTaBUTHCS, €CIIU OTBET YUEHHUKA YJOBJIETBOPSET OCHOBHBIM TPEOOBAaHUSAM Ha OLIEHKY 5, HO J1aH 0€3 MCI0JIb30BaHMs COOCTBEHHOTO IJIaHa,
HOBBIX IPUMEPOB, 0€3 IPUMEHEHHUS 3HAHUI B HOBOU CUTYAIlNH, 6€3 NCIIOJIh30BAHMUS CBSI3€H ¢ paHee H3yYeHHBIM MaTepPHaJIOM U MaTEPUAIOM, YCBOCHHBIM
IIPU U3YYEHHUH JIp. IPEAMETOB: €CIIU yJalluiics JOMyCTUII OJIHY OLIMOKY MK He 6ojiee ABYX HE0UETOB U MOXKET UX UCIPABUTh CAMOCTOSITEIbHO HITH C
HEeOOJIbIION TOMOILBIO YUUTETIS.

Ouenka «3» CTaBUTHCA, €CIU YYalUics NPaBUIbHO MOHUMAET (PU3UUECKYIO CYIIHOCTh PACCMATPUBAEMBIX SIBIIEHUH M 3aKOHOMEPHOCTEH, HO B OTBETE
MUMEIOTCS OT/IENIbHBIE IPOOEITBI B YCBOGHUH BOIIPOCOB Kypca (PH3HMKH, HE MPETSITCTBYIONINE JaIbHEHIIIEMY YCBOSHHIO BOIIPOCOB IIPOTPAMMHOTO MaTepHaa:
yMeeT NPUMEHATh MOJIy4YeHHbIEe 3HAHUSI TPHU PELLICHUH MPOCTHIX 33/1a4 C UCIIOIb30BaHUEM I'OTOBBIX (POPMYJI, HO 3aTpyHSIETCS IPU PELICHNH 33/1a4,
TpeOyoIHMX Mpeodpa3oBaHus HEKOTOPHIX (POpMYII, JOMYCTHI HE Oosiee OHOM rpy0oit OMOKH U IBYX HEIOUETOB, HE OoJiee OTHON TpyOOH U OTHOM
Herpy0Oo# ommoku, He 6osee 2-3 HerpyObIX OIMOOK, OJHON HErpyOoi OMMOKHN U TPEX HEAOUYETOB; TOMYCTUI 4-5 HETOUETOB.

OneHka «2» CTaBUTCS, €CITU YYAIIHICs HE OBJIaJIe]l OCHOBHBIMH 3HAHUSIMHU M YMEHUSIMH B COOTBETCTBUH C TPEOOBAHUSIMH ITPOTPAMMBI B JIOTTYCTHIT
OosblIe OMMOOK U HEJOYETOB YeM HEOOXOJMMO JUTS OLIEHKH «3).
O1eHKa KOHTPOJIBHBIX PadoT

OuneHka «5» cTaBUTCA 32 pabOTy, BBIMOJHEHHYIO TMOJHOCTHIO 0€3 OMMOOK M HETOUYETOB.

Onenka «4» cTaBUTCS 32 pabOTy BBIMOJHEHHYIO TIOJHOCTHIO, HO TIPU HaJW4YUU B HEW He Ooliee OJIHOM Tpy0oii U ogHOW HerpyOoil OMMOKK U OJHOTO
HemouéTa, He OoJee TPEX HEeJ0UETOB.

Onenka «3» CTaBUTCS, €CITU YYCHUK MPABHIBLHO BBHIMOJIHHUI HEe MeHee 2/3 Bcedl pabOThl WM JIOMYCTHJI He Oojiee OJHOW TpyOoil OmMOKH U.ABYX
HeZ04YETOB, He Oojiee OAHOM rpyOol OmMOKM M O1HOI HerpyOoil ommOku, He Ooyiee Tpex HerpyObIX OMIMOOK, OAHOM Herpyood ommOKHM U Tpex
HEJO0YETOB, NMpU Hamuuuu 4 - 5 HETOYETOB.



Ouenka «2» CTaBUTCS, €CJIM YUCIIO OIIMOOK M HEIOYETOB MPEBBICUIIO HOPMY JUTSl OLICHKH 3 MJIM TTPaBUIILHO BBIMTOJHEHO MEeHee 2/3 Bcel paboThI.
OneHKa JadopaToOPHbIX Pad0T

OueHka «5» CTaBUTCSA, €CJIM YYAIIUKCS BBIIOIHACT pabOTy B MOJIHOM 00beMe ¢ COOMI0IEHUEM HEOOXOIMMON MOCIIeI0BATEIbHOCTH MTPOBEACHHUS OMBITOB
U M3MEpPEHMH; CaMOCTOSTENbHO U palMOHAJbHO MOHTHPYET HEO0OXOoquMoe O000pylOBaHME; BCE ONbITHI IMPOBOAUT B YCIOBHSAX M pEXKUMAX,
o0ecreYnBaOIUX TOJIYYeHUE MPABHIBHBIX PE3YJIbTaTOB M BBIBOJOB; COONIONAET TpeOOBaHWs MpaBMJl 0E30MacCHOCTU TPYAA; B OTYETE MPABHIBHO H
aKKypaTHO BBINIOJIHSAET BCE 3aIIMCH, TAOINLIbI, PUCYHKH, YEPTEXKH, I'PapUKH, BEIUNCICHUS; IPABUIIBHO BBINOJIHAET aHAIU3 TOTPELIHOCTEH.

Onenka «4» CTaBUTCS, €CJIM BBINOJIHEHBI TPEOOBAaHMS K OIEHKE «5» , HO OBUIO JIOMYIIEHO ABa - TPU HexoueTa, He Oojiee 0JHOM HerpyOoi omuoOku u
OJHOT'O HEeI04ETA.

Onenka «3» craBuTCsS, eciau paboTa BBHIMOJHEHA HE TOJHOCThIO, HO OOBEM BBHIIIOJHEHHOW YAacCTH TAaKOB, IIO3BOJISIET IMOJYYUTh IPABUIIBHBIC
pe3yabTaThl | BBIBOJBI: €CIU B X0JI€ IPOBECHUS OIbITa U U3MEPEHUI ObUIN JOMYIIEHbI OIIUOKH.

Ouenka «2» CTaBUTCS, €cld padoTa BBIIOJHEHA HE TIOJHOCTBIO M O0BEM BBHINOIHEHHON 4acTH pabOThl HE MO3BOJISIET CENIAaTh MPABUIbHBIX
BBIBOJIOB: €CJIM OIIBIThI, U3MEPEHUS, BHIUNCIICHUS, HAOIIOJCHUS TPOU3BOIMINCH HEMPABUIIBHO.

Bo ecex Cy4asix OyeHKa CHusldcaemcs, eciu Y4€eHuK He cobnooan mpe606aHu}1 npaeu bezonacrocmu mpyda

Ilepeuens omuook:
I'pybvle outudKU

1. Hesnanwue omnpesnerneHnii OCHOBHBIX MOHATHHN, 3aKOHOB, MTPABHII, TOJIOKEHUH Teopuu, (POpMYII, OOIMIETIPUHSATHIX CUMBOJIOB, 0003HAYEHUS
(UBUYECKUX BEIUMYHH, SUHUILY U3MEPEHUSI.

2. HeymeHnue BBIIENATH B OTBETE IJIABHOE.

3. Heymenue nmpuMeHSATH 3HAHUS JIUTS PEIICHUS 337249 U OOBSICHCHHS (PU3UYECKHUX SBJICHHIA, HEITPABUIHLHO COPMYIMPOBAHHBIE BOIIPOCHI, 3a/IaHUS WITH
HEBEpHbIE OOBSICHEHHS X0/1a UX PEIIeHNUs, He3HAHNE MPUEMOB PEIICHUS 3a/1a4, aHAJIOTHYHBIX PaHee PEIIEHHBIX B KIIacce; OMIMOKH, MOKA3hIBAIOIIHE
HETPaBUJIbHOE TOHUMAaHHUE YCIIOBUS 3a/1a4U WM HEMPABHUIHLHOE UCTOJIKOBAHUE PEIICHMUS.

Heymenue 4utath v CTpOUTH rpa@UKy ¥ MPUHITUIHATEHBIE CXEMBbI

HeymeHnne moAroToBUTH K pab0Te YCTAHOBKY WIIH J1a00paTopHOE 000PYI0BaHKE, TPOBECTH OIBIT, HEOOXOIMMBIC PAaCUEThI MJIH HCITOIb30BaTh
MOJIy4YeHHBIE TaHHBIE AJIs BHIBOJIOB.

6. HeOpexxHOE OTHOIIEHUE K JJAOOPATOPHOMY O0OPYIOBAHHIO U H3MEPHTEILHBIM ITPHOOpPAM.

o~

7. Heymenue onpenenuTs MOKa3aHUs U3MEPUTENBHOTO Mprubopa.
8. Hapymenue TpeboBaHuil mpaBmi1 6€30MaCHOTO TPYAA IPU BHINOJIHEHUH SKCIIEPUMEHTA.

Hezpyovie outuoku
1. Herounoctu GpopMyIHpPOBOK, ONPEIEICHHH, 3aKOHOB, TEOPUIA, BEI3BAHHBIX HEMOJIHOTOM OTBETAa OCHOBHBIX MPU3HAKOB OMPEEISIEMOr0 OHSTHS.
OmmOkwu, BEI3BaHHBIE HECOOTIOICHIEM YCIIOBUI TIPOBEICHHSI OMBITA WM U3MEPEHUH.




2. OmmOKY B YCIIOBHBIX 0003HAYEHUAX HA MIPUHIMIHAIBHBIX CXeMaX, HETOUHOCTH YepTexKeH, TpauKOB, CXEM.
3. TIpomyck WM HETOYHOE HAMKMCAHWE HAMMEHOBAHUHN €IMHUI] (PU3MYESCKUX BEIIUYUH.
4. HepanuoHanbHBIM BBIOOp X0/1a PEIICHHMS.

Heoouembt

HepannonanbHbIe 3a1TUCH NPU BBIYUCIICHUSX, HEPAIIMOHATBHBIE MPUEMbI BRIYHCIICHUH, MPEOOPa30BaHUI U PEIICHHUS 3a/1a4.
Apudmernueckne omnOKY B BEIUMCICHUSIX, €CIIU 3TU OIHUOKU Ipy00 HE HCKaXKAIOT PeajbHOCTh MOJIYYEHHOTO pe3yibTara.
OTtnenpHBIC TOTPEIIHOCTH B (DOPMYITMPOBKE BOTIPOCA UM OTBETA.

HeGpexHoe BBITIOJIHEHHE 3anicel, YepTexel, cXeM, rpauKoB.

Opdorpaduueckre M MyHKTYaIIHOHHBIC OIIUOKA

arLONE

9.Yueono — memoduueckuii Komnaexkm
1. Ilepoimikun A.B., I'yrauk E.M. ®@usuka. 8 kiacc. — M.: [Ipocda, 2011
2.A.B.Ileppimkun. COopHEK 3a1a4 110 pusuke. 7-9 kmaccel. — M.; «Jk3ameny, 2014
3. [IpumepHBbIe TporpaMMeI 10 yueOHbIM npeameTam. @usnka. 7 — 9 kiaccsl: mpoekt. — M.: [IpocBemienue, 2011
4. Bonkor B.A. YHuBepcallbHBIE IOYypOUHBIC pa3paboTku mo dpusuke: § kiacc. — 3 —e u3.. nepepadot. u gom. — M.: BAKO, 2012
5. A.E.Mapon, E.A. Mapon KoHTponbHble U camocTosiTeNbHbIE paboThl 1o gu3uke § kimacc: k yueOHuKy A.B. Ilepoimkuna. @usuka. 8kmacc. — M.:
WznarensctBo «poda» 2014.
6. H.K.Xannanos, T.A. XannanoBa «®u3uka» Tectsl k yueOHuKky A.B.Ileprimkuna «®Pusuka. 8 kimace», M. «Ipodar , 2011

Cooeporcanue mamepuana KomMniekma noiHocmoio coomeemcmeyem Ilpumeprnou npozpamme no guszuke ocHO8HO20 0Ouje2o 0opazoeanus,
0053amenbHOMY MUHUMYMY cooepxcanus. Komnnexm pexomenoosan Munucmepcmeom oobpasosanus PO

KOHmDO]ZbHO — usmepumeilibHvle maniepuabl, HanpaseieHHbvle HAd U3Yy4erue YpoBHA.

e 3HAHHII OCHOB (l)I/I3I/IKI/I (MOHOJ'IOFI/I‘IGCKI/Iﬁ OTBCT, 3KCIIPECC — OIIPOC, q)pOHTaHBHBIﬁ OIIpocC, TECTOBBIN OIIPOC, HAITMCAaHUC U 3alluTa COO6H.[CHI/I$I Io
3aJJaHHOM TEMCE, 00BsICHEHHE 3KCHepI/IMCHTa)

® NPHOOPETEHHBIX HABBIKOB CAMOCTOSITEIbHON U MPAKTHUYECKON AESITENbHOCTH ydaluxcs (B XOJIe BBIMOJTHEHHS JIa0OpaTOPHBIX PadOT U pelIeHUs
3a/1a4)

® pPa3BUTBIX CBOWCTB JIMYHOCTH: TBOPYECKHX CIOCOOHOCTEH, HMHTEepeca K H3YYEHHUIO (HU3HMKH, CAMOCTOSTEIbHOCTH, KOMMYHHKAaTHUBHOCTH,
KPUTUYHOCTH, peIEKCHH.

Hcnonv3yemble mexnuuyeckue cpedcmea
e [lepcoHanbHbBI KOMIIBIOTEP




e  MylbTUMEAUNHBIN TPOEKTOP

Hcnonvzyemple mexnonozuu: 310pOBbECOCPEKEHUS, MPOOIEMHOT0 OOyUEHHs, MEAArOruKa COTPYIHHYECTBA, PA3BUTHS HCCIEAOBATEILCKUX HABBIKOB,
g depeHIIMPOBAHHOTO MOIX01a B 00YYEHHH Pa3BUTUS TBOPUECKUX CIIOCOOHOCTEN

Qopa3zosamenbHble OUCKU
Y4eOHbIe EMOHCTPAIIMH 110 BCEMY KypCY (PU3UKH OCHOBHOM IIKOJIBI ¢ TOApOoOHBIMU KoMMeHTapusiMu. DVD nuck.6 UM Apcenan obpa3oBanus, 2012

Ilpezenmayuu, co3qaHHBIC YYUTEIIEM U JICTBMHU B IIPOIIECCE 00Pa30BaTEIHLHOIO MPoLecca Mo K01 U3ydaeMoi TeMe
Komnnexm gpuzuuecxoeo I'HA o6opyoosanus 015 npogedeHus 1ab0pamopHuix pabom
Tabauywt

KAJIEHJAAPHO - TEMATHUYECKOE IINTAHUPOBAHHME 8 KJIACC ( 68 uacos, 2 yaca B HeJIeJI10)
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Paznen 1 TEIIJIOBBIE SABJIEHUS (24 yacoB)
OcHoBHBIE BU/BI IeSITeIbHOCTH yueHuKa: HaOmogaTe n3MeHeHe BHyTpEHHEH SHEPTHH Teja IPH TeIuionepeaade U padoTe BHENTHUX cwll. MccnenoBaTh sBIeHHE TEILIOOOMEHA ITPH
CMEITUBAHUHN XOJIOTHOM M TOpsueii BOIBI. BBIUUCIATE KOJIMUECTBO TEIUIOTH U yIEIBHYIO TEIUIOEMKOCTh BEIIECTBA MPH TEIUIonepeaaye. M3aMepsaTh yIeabHy0 TETUIOEMKOCTh
BelecTa. VM3MepsTh TEIUIOTY IUIaBjIeHHS Jibaa. MccienoBaTh TeIjioBbie CBOMCTRA napaduna. Ha0aronaTe n3aMeHeHHE BHYTPEHHEH SHEPT UK BOJBI B PE3YJIbTATE UCIIAPCHUS.
Br1yucnsaTs KOMMYECTBO TEILIOTHl B MPOLIECCAX TEILIONEePEauy MPH IUIaBICHUN U KPUCTAIUIN3ALNY, UCTIAPEHUH U KOHJICHCAIMU. BBIUNUCIATE yIEIbHYIO TEIUIOTY IJIABJICHUS U
Hap006pa3OBaHI/I$I BenecTBa. M3MepsTh BIaKHOCTh BO3/IyXa 0 TOUKe Pockl. O6CYKIaTh SKOJIOTHYECKHE TIOCECTBIS IPUMEHEHH s IBUTATENel BHYTPEHHETO CTOPAHHS, TEILIOBBIX U THIPOANEKTP OCTAHIMIA
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SHEPrUH Tella, KOTAa HAaJl HUM COBEPIIAIOT
paboTy wiam Teno coBepmiaer padoTy,

NIEPEYHCTIATH CHocoO0BI HU3MEHEHUs
BHYTPEHHE!N 3HEPIUU
bHOCTK

CnunualoT cBoit crnocob pencteus c
3TasIoHOM

KommynukaTupHbie: Onucbisaior
copeprKaHMe coBepLIaemblxX AENCTBUIN
C LEeNblo OPUEHTUPOBKMU NPegMeTHO-
NPaKTUYecKol Unn MHou aesaten

OOBSICHUTH , YTO Takoe HH(Dpa,

PK30TEePMUYECKHH, CyOIuMarus, aMopdHbIiH,
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JladopaTtopHas padoTa Nel «MccnenoBanue

U3MECHECHHUSA TeMIIePpaTypbl OCThHIBAIOIIEH BOABD)

HccnenoBatk u3MeHeHUS CO
BPEMEHEM TeMIIepaTyphl
OCTBIBAIOIIICH BOJIBI, paboTa ¢
(huzrueckuM 000pyI0BaHUEM

Mmamemamuxa rpapuryecKkas
3aBUCUMOCTb OZIHOM BE/INYMHbI OT

Apyron

3HaTh: npaBujia IIOJIb30BaHUs

¢dusnyeckumMu npudopamu

Ymerb: wuccleoBaTb €O  BpEMEHEM
TeMuepaTypy OCTBIBAIOIIEH BOJIBI,
00BACHATL M3MeHeHns Ha ocHoBe MKT
OOBSICHATH  TIOJNIyYEHHBIE  PE3YJIbTaTHI,
MPeACTaBIATh WX B BHIe Ta0mw,
AHATM3UPOBATH TPUYUHBI ITOTPEITHOCTH
HU3MEpEHuH,

JlnyHocTHble: Mccnenyror — sBieHHe
TEII000MeHa npu CMELIMBaHUH
XOJIOJIHOM H ropsyen BOJIBI.
CocTaBJIIOT ~ ypaBHEHHE  TEILUIOBOTO
GanaHc. U3amepsitor YIETbHYIO
TEIUIOEMKOCTh BemlecTBa. COCTaBIISIOT
JITOPUTM pELIeHUs 33124
Ilo3naBaTejbHBIC: Brioupator,
CONOCTABISIIOT U 000CHOBBIBAIOT
CI1I0COOBI pereHust 3a7a4u.
OCYILECTBISIIOT TOUCK W BBIACICHUE
HE00X0AUMOi HHPOpMALINH.
Beripaxkator CMBICIT CUTYaLH
Pa3NUYHBIMUA  CPEACTBAMHU  (PHUCYHKH,
CHUMBOJIBI, CXEMBI, 3HaKH). BpIOHparoT
Haubonee  dpdexTuBHBIE  CIOCOOBI
peLIeHus 3a/1a41

PerynsituBHble: COCTaBJISIOT IUIAH U
M0CJIE0BATEILHOCTD JIECTBUM.
OLCHUBAIOT JOCTUTHYTBI pE3yJIbTar.
CocTaBIsoT 1aH "
M0CJIE0BATEILHOCTD JIECTBUM.
OLCHUBAIOT JOCTUTHYTHIH pe3ysibTaT
KommyHnukaTuBusble: PazBuBaior
YMEHHE UHTEIPUPOBATHCS B IPYIILY
CBEPCTHUKOB M CTPOUTH MPOIYKTHBHOE
B3aMMOJICHCTBHE CO CBEPCTHUKAMH U
B3pOCJIBIMU

Odopmien
ne paboThl,
BBIBOJI

2.3
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KoauuecTBo TEeNnJI0ThI,

BblJACAAI0LICECH NTPH
CropaHviM TOIVIMBa

TOIJIMBO KaK HCTOYHUK SHEPIHU.
YaeapHasi TENJI0TA CrOPAHHS TONJINBA.
Amnanu3 Tabnuiel 2 yueOHHKa, (hopmyJia
ISl pacueTa KOJUYecTBA TeII0ThI,
BBI/1€JISIEMOr0 PH CrOPAHUHU TOMJINBA.
Pemenue 3anau

mamemamuxa XMMUA

3HaTh: 4qTo TakKO€  TOIIJIMBO nu
yACbHasA TCIJIOTa CTOpaHus TOIIMBa

YMerb:  0OBSCHATH  (U3NUECKUIN
CMBICIT YACTBHON TEIUIOTHI CTOPaHUS
TOIJIMBA WM PAacCUMTHIBATH €€,
NPUBOANTH TIPHUMEPBI  IKOJIOTUUECKH
YHUCTOTO TOILTHBA

JInunoctHble: COCTaBISIOT ypaBHEHHE
TEIUIOBOro OajlaHca JUIsl TIPOLECCOB C
HCIOJIh30BAHUEM TOILINBA
Ilo3naBaTenbHbIE:
(bopManeHyI0  CTPYKTYpy
VYmerot 3aMEHSATh TEPMHHBI
OINpeeTeHUIMU. YcTaHaBIMBarOT
MIPUYHHHO-CIIEICTBECHHEIE CBSI3H
PerynsituBHbIe: CaMOoCTOsTEeTbHO
(opMyIHpPYIOT O3HABATEIBHYIO e U
CTPOSIT IEUCTBHS B COOTBETCTBUH C HEH
KommyHukaTuBHble: ONHCHIBAIOT
coziepKaHue COBEPIIAEMBIX JAEHCTBHI C
LeTIbI0 OPHEHTHPOBKH MTPEIMETHO-
TPaKTHYECKOHN MM HHOM JIesITeIbHOCTH

Beiremnsiror
3aJ1auu.

3amaHusa Ha
COOTBETCTB
us

2.6

1.22.1-26

["pynnoBoii mpoekT «®u3nka B 3aragkax» ( Co3AaHHe KHUTH) 3KCIEPUMEHTAIBHBIM IIyTEeM NPOBEPUTH KaKasi
BOza OBICTpee 3aMep3HeT, Topstyast Win xojoaHas? [TocTpouTts rpaduk 3aBUCUMOCTH TEMIIEPATyphl OT

BPEMCHU, U3MCPAI YCPE3 OAUHAKOBBIC ITPOMEXKYTKH BPEMCHU TEMIICPATYPy BOBI, ITOKA Ha IIOBEPXHOCTU




PerynsituBabie: OCo3HAIOT Ka4eCTBO U
YPOBEHb YCBOCHHSL. Bnocar
KOPPEKTHBBI U JIOTIOJHEHUSI B CIOCO0
CBOUX AelcTBHHA

KommyHnukaTusHble: Berymaior B
JIMAJIOT, yJacTBYIOT B KOJJIEKTUBHOM
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KOJINYECTB TemJI0Thl Npu CMEIIMBAHUU BO/bI

obcyxaeHnn mpobieM, yJarcs BiIaaeTh
MOHOJOTHYECKOH U THAIOTHYECKON
(hopmamu peun

13rOTOBJICHNE apaMHOBOW UIPYIIKH, C
IICIIOJIb30BAaHUEM CBEYH U ITACTUIINHA.




3aBUCUMOCTH YAEIbHOU

3HaTh: KakKk HCIIOJIB30BATh

Odopmien

Ka4yeCTBO U YPOBEHb YCBOCHHUS
KommyHukaTuBHbIe: ONHCBIBAIOT
cofiepKaHue COBEPIIAEMBIX JIeHCTBUIH
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KoMMmyHukaTuBHBIE: AJIEKBaTHO
HCIIOJIB3YIOT pEUEBhIE CPENICTBA
JUTSL TUCKYCCUH U apTyMEHTAIU
CBOEH MO3HUITUN
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<
[ Tela HA  OCHOBE  MOIEKYISIPHO- | 33481y Ha OCHOBE COOTHECEHHS
2 E ° o TOTO, YTO yX€ U3BECTHO U YCBOEHO,
z E 5 KAHETUYECKHX IIPEICTaBICHUN 1 TOT0, UTO ellle HEU3BECTHO
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mamemamuxa

JIeJIaTh BBIBOJIbI, paboTaTh ¢ TabMIIeH
6 ydeOHWKA, TPHBOIAWTH IPHMEPHI,
HCIOJIB30BaHUS
BBIAEIAEMOM

BOJITHOTO TIapa

OHEpruu,

npu KOHJICHCAIN

OOBEKTHI M TPOIIECCHl C TOYKH 3PEHHUS
LEJIOT0 U YacTei

PeryasituBHble: BHOCAT KOppEKTHUBBI
1 JIOTIOJIHEHNS B COCTABJICHHBIE TIJIaHbI
KommynukaTupHbie: C 10CTaTOYHOM
MIOJTHOTO! X TOYHOCTBIO BHIPAXKAIOT
CBOM MBICIIH B COOTBETCTBHH C
3a71a4aMy U yCJIOBHAMH KOMMYHHUKAIHA

3Hanueso — npedmemmoiii Pemienue
Pemenue 3anau no reme «Harpesanue tein. onvim, npe OMemas 3azad,
[InaBnenue u KpUCTAIUIU3ALIUSAY,
= KpaTKOBpEMEHHAsl CaMOCTOSITeNIbHAs Komnemenyus, CaMOCTOATC
§ paboTta no3HaseamenbHas u JILHAS ]
e}
o 3 pedhnexcusnas pabota 8
)
= = OesmenbHOCb (:' g
— E mamemamuxa -
b
~ 22
s
= O
5 9
S o
= =
IlapooGpasoBanue 1 ucnapenmue. 3HATb: ONpENEICHNs HCIApeHHs M | JTwunoctnbie: Habmoxaior usmenens | poHTaIBH Buoeo: -
BHYTPEHHEM  OHEPrud  BOABI B o HUCIapeHUEe
S CxopocThb ncr\l'apelmﬂ. 5 KOHJICHCAIIUU, KUIICHUSI pesynsate memapenns. OGwsicasior | PLA OTIPOC - KHTenHe
E HacplmeHHbIi 1 HeHACHICHHbIH YMeTh: OOBSICHATH IIOHM)KCHHUC | NOHMKEHHE TEeMIIEpaTypbl npu -
E’ nap. Konunencanus napa. Ilpouecc TeMIepaTypbl JKUIKOCTH Hpy | MCT@PCHHH  KHIKOCTH. HaGmopnator BOEL TpH
= kuneHus. [locTtoaHcTBO HCTapeHuH NPHBOIUTS  TIPHMEPEI HpolecC  KHIEHMs,  3aBHCHMOCTh TOHIDKCHHO
=z TeMIepaTypbl NPH KHIIEHAHN B e TeMIIEPATYPbI KUTIEHUS. oT M TAB oI
5 OTKPBLITOM cocyje. Pu3nyecKuii ABJICHIH TIpHPOZBL, KOTOpEIE | amvocdepioro Aaeneius. Crposr u 8
= . o 00BSICHAIOT rpaduk U3MEHEHUS
g CMBICJI y)le.m,noﬁ TENJIO0ThI 00 BACHAIOTCS KOHICHCAIIMEH Hapa;’ TEMIIEpPaTyphl JKMJIKOCTH npu
© 2 napoo0pa3oBaHUs U KOHIEHCAINH. MpOBOAUTH HACCIICIOBATCIICKHUY | HarpeBaHuy u KHIEHUI o
i ) AHAINS Ta6J‘II/ILII>I 6 y‘le6HI/IKa. OKCIIEPUMEHT o U3YYEHHIO ITo3naBaTeabHBIE: Crposr = <
— E P JIOTUYECKHE  IEMH  PacCYKAEHUH. ol —
= CllIeHUE 3a/1a4 ucrnapeHus U KOHJICHCAUNH, | v ranapmpaor S —
: AHAJIM3UPOBATL CT0 PE3YJIbTATBI U | CIEACTBEHHBIC CBSI3H. Brigenstor
o
=
=
)
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<
=
)
=

OmnpezenuTe TEIIOTY PAaCTBOPEHUSI COJHU (caxapa).




aHAJM3UPOBATh €ro0 PE3yNbTaThl H
JIeJIaTh BBIBOJIbI, paboTaTh ¢ TabMIIeH
6 ydeOHMKA, TPUBOJIUTH MPUMEPHI,
HCIOIb30BaHUS
BBIJIEIIEMON

BOJISIHOT'O TIapa

SHEPIHH,

npu KOHAEHCAIlNU

OOBEKTHl M IPOLECCH C TOUKH 3PEHUS
1IeJI0T0 U YacTen

PerynsituBHbIe: BHOCAT KOPPEKTHUBEHI
M JIOTIOJTHEHUS B COCTaBJIEHHBIE ITJIAHBI
KommynukaTuBubie: C 10CTaTOYHOM
TIOJTHOTO! U TOYHOCTBIO BHIPAXKAIOT
CBOH MBICJIH B COOTBETCTBHH C
3aJa4aMy U YCIOBHSAMH KOMMYHHKAILIHH

21 aBrycra 1843 r. Jxoyiib cenan J0K/Iaj 10 YCTaHOBJICHHUIO

oOIeli MephI TeIlIa M paboTHL. ..
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JInunoctHble: HabmonaroT n3MeHeHHs
OcobeHHOCTH NMpoLECCOB 3HaTh: TOHATHE NMAPOOOPA30BaHUS W | BHYIpeunedl  ouepruu  Boxel B | (DPOHTAIBH
HCIIApeHUA U KOHIACHCAlIlUN KOHACHCalIuu pesyJIbTaTe - ucnapents. OGpAcHior BIM OIIPOC 2
E E. p A IHH. A I TIOHMKEHIE TEMIIEpaTyphl npu p a
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[PAaBHOLIEHHO NO/IbeMY TeJia Maccoit 1kr Ha 460 m. [IpoBepbTe
pe3vibTar, moavy. Jhkoviem. [posennre Heo6. Berauci.




crnocod  AEHCTBHS € STaJOHOM.
OcCo3HalOT ~ KauecTBO U yPOBEHb
YCBOCHHS

KommyHukaTuBHbIe: PazBuBaror
YMEHHE UHTErPUPOBAThCS B TPYIITY
CBEPCTHUKOB M CTPOHUTH MPOTYKTHBHOE
B3aUMO/IEHCTBHE CO CBEPCTHUKAMU U
YUHUTEIEM

Pemenne 3ana4 Ha pacyer 3HaTh: OCHOBHBIC [OHATHS [0 | JIM4HOCTHbIe: Brruucnsior yiemnyo | [TpopepodH
v o TEIJIOTY IUIaBJICHUS "
YIEIbHOMN TEIUIOTHI W3YYEHHOU TEME HapooGpasoanHs semectsa, | &%
Hap006pa30BaHI/I$I, KOJIn4eCcTBa YMeTh: HaXOOIUThb B Ta6nnue CocTaBJIIOT ~ YpaBHEHHs  TEIUIOBOIO pa60Ta
TEIJIOTHI OTITAHHOTO TEJIOM ( HEOOXOIUMBIC JTAHHBIC, PACCUUTHIBATh bamamca ¢ yserom  mponeccos
HarpeBaHus, IUIABJICHUA u
- MOJTyYEHHOT'0) TIPY KOHJICHCAIIUH, KOJIMYECTBO  TCIUIOTHI, TIOJIYYCHHOC | papooGpasosanus
g OIIpElICIICHUE BIIAXKHOCTHU BO3AyXa | WIM OTHAaHHOE TEJIOM, YAEIbHYHO | Ilosnasarennupie: Beinemsitor
600 i
8 TEIIOTY HAapPOOOPAZOBAHMS, | O oo CHHBIH CMBICT ¢’%ng“me N
o)) Pl CTPYKTYpPY 3aJla4yu. bIOMPAIOT, © —
g = BJIAXKHOCTH COIIOCTABJISIIOT u 000CHOBBIBAIOT l
— <
5 Mmamemamura YMeTb:  HaxomuTh B TaOimie | CrOcOOH peuenis sazam . -
= 6 PerynsituBHbIe: Cnuyalor  cBOM
ﬁ HEOOXOZMMBbIC TaHHbBIC, PACCUUTBIBATD | (0006  jeficteis ¢ 5TajoHom.
KOJIMYCCTBO TEMJIOThI, MOJYYCHHOC | Oco3HAlOT  Ka4ecTBO M yPOBEHb
WIA OTJAHHOE TEJIOM eILHyIO | YeBoeHMA
A > YA Y KommyHukaTuBHbIe: PazBuBaror
TCILIOTY Hap006pa3OBaHHﬂ, YMEHHE MHTETPUPOBATHCS B IPYIITY
BJIIAXHOCTH CBEPCTHUKOB M CTPOUTH MPOAYKTUBHOE
B3aHMOHBﬁCTBHe CO CBEPCTHUKAMHU U
YUUTEIIEM
Penrenue 3a7a4 Ha pacueT 3HaTh: OCHOBHBIC IIOHATHUS IO | JHanueso —  npedvemmuwii  onvim, | TecroBas
. . npeomMemuas KomnemeHyus, yueonas u pabora
yHeHLHOH TCINIOTBI H3yquHOH TeME NO3HABAMENbHAS OCSIMENbHOCb
nmapooOpa3oBaHus, KOTNIECTBA YMerb:  HaxomgMTh B TaOJHIE | JiuunocTHble: Bhuucisior yuenbHyio
TETJIOTHI OTIAHHOTO TEJIOM ( HEOOXOIUMBIE JTAaHHBIC, PACCUUTHIBATE | "SMOTY TLIaBICHHA 1
napooOpazoBaHus BELIECTBA.
MOJIyYEHHOT'0) TIPY KOHJICHCAIIUH, KOJIMYECTBO  TCIUIOTBI, TIOJYYCHHOC | Cocrapmsior ypasHeHHS TeILIOBOTO
ONIPEACIICHUE BIAXKHOCTU BO3/lyXa | WIM OTHAHHOE TEJIOM, YICIBHYIO | Oamamca ¢ y4eroM  TpOIECCOB
= HarpeBaHusl, TITABJICHUSA u
< TEIIOTY napooOpa3oBaHus,
= napooOpazoBaHus
§ BJIA’)KHOCTB Tlo3naBaTeabHbBIE: Brigensior N
8 ] mamemamuxa 0000MIEHHBII CMBICT ¥ (OPMATBHYIO —
S E CTPYKTYpy 3a/1a4H. Beibuparor, <
@ COINOCTABISIIOT W 000CHOBBIBAIOT —
E CIOCOOBI pPelIeHH s 319K
[-W PeryasituBHble: Cnuyaror CBOI

[Ipy HOCTOSIHHOM HAarpeBaHWH HAIll OPraHu3M CIOcoOeH BhIIepKaTh Temieparypy 1o + 160 rpaxycoB. O0bscHuUTE

[pH KaKKX YCIOBHSX 3TO BOZMOXKHO ( IUCKYCCHS)
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TenyoBble ABUTaTE/IH..
ﬂBI/ll"aTeJ'lb BHYTPCHHETO

cropanus. KIL.

Pabora rasza u napa npu pacmupeHuu.
TennoBble Apurareu. [Ipumenenue
3aKOHA COXpaHEHUsI U IIPEeBpaILeHUs
SHEPI'HH B TEIUIOBBIX JBUTATEIISX.

YecrpoiictBo u npunnun aeiicreus JABC.

DKoJI0THYeCcKHe MPOOIIEMBI TIPH
ucnons3zoBanun [IBC. YerpoiicTBo
NPUHIHUI JeiicTBUS NMAapoBoii TypOMHBI.
KI1/JI TenuioBoro aBurareJisi. Penenue
3aja4

Mamemamuxa, mexnuxa

3HaTh: pa3IUYHBIC BHIIBI TEIUIOBBIX
MaIIIUH, CMBICI KO3 puIreHTa
MIOJIE3HOTO JEHCTBUSI W YMETb €ro
BBIYUCIIATh

YMeTb: OOBSCHATH NPUHIUI PabOTHI
n ycrporictreo JBC, mnpuBomuth
npumepsl  npumenernss JIBC  Ha
MPaKTUKE, OOBSICHATH YCTPOWCTBO H
MPUHIOUTT PabOTHl MAapOBOW TYpOWHEI,
MPUBOJUTh TPUMEPHI  [IPHUMEHEHUS
mapoBod  TypOWHBI B  TEXHHKE,
cpasuuBath KIIJ[ paznuunpix mammH
1 MEXaHU3MOB

JlnyHocTHBIe: OOBACHAIOT YCTPOHCTBO
W TIPUHIIMIT IEUCTBUS TEIUIOBBIX MAIIUH
Io3naBaTtesbHBIE: BbIpaxaroT cMBbICI
CUTyallMH pA3IHYHBIMUA  CPEACTBAMH
(pPUCYHKH, CHMBOJBI, CXEMBbI, 3HaKH).

AHaIU3UPYIOT 00BEKT, BBIJIETISIS
CYIIECTBEHHBIE M  HECYIIECTBEHHBIC
TPU3HAKH

PerynsituBubie:  CtaBaT  yueOHYIO

3a/lady Ha OCHOBE COOTHECEHHUs TOro,
YTO y)X€ M3BECTHO M YCBOGHO, M TOTO,
YTO eI1[e HEU3BECTHO
KoMmyHuKaTHBHBIE: YMEOT (HMI1
Pa3BUBAIOT CIIOCOOHOCTB) € IIOMOIIBIO
BOIIPOCOB A00OBIBATh HEAOCTAOLLYIO
urdopmario. OGMEHUBAIOTCS
3HAHMSAMH MKy WICHAMHU IPYIIIBI

becena,
3aJlaHusl HA
COOTBETCTB
ue

211

5.2

1.25.1

Buoeo:
YCTPOHCTBO
1 IPUHIAT
paboTsI
apoBOH
TypOUHBI
YCTpOMCTBO
U IPUHIHAIT
paboTsI
JIBUTATEJIS
BHYTpEHHET
0 CropaHus

Haiitu B razerax cTaThbi U COOOILEHHUS O TOM,|

Kak MpoOJIeMbl, CBI3aHHBIC C 3arPA3HEHUEM B
031yXa, PEIIAloTCs B Ipyrux crpanax ( ohopmuy|

N
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Pemenue 3agay. IloaroroBka Kk KOHTPOJIbLHOM padoTe.

Pemienue 3agad mo TemMam «
H3meHeHue ar PEraTHbIX
COCTOSIHUM BEIIECTBA» U «
TemnnoBeie ABUTATEIN

mamemamuxka

3HaTh:  OCHOBHBIE  TMOHATHA U
(hopMyIIBI IO JAHHOM Teme

YMeTh: TIPUMEHATH TTOJYYE€HHBIC 3HAHUA
IIpY pELICHNN 3a7a4

JINYHOCTHBIE: OnuchIBalOT
MPEBpAIllCHNs] YHEPIMU B TEIUIOBBIX
JIBUTATEIISX. Brruucistor
MEXaHWYECKYyl0 paboTy, 3aTpauyeHHYIO
sHepruto tormBa u KIIJ[ TemmoBoro
neurarens. OOCYKIal0T SKOJIOTHUECKUE
MOCJIE/ICTBUS NIPUMEHEHUS JBUTaTesei
BHYTPEHHET0 CrOpaHUs, TEIUIOBBIX U

TH/APOAJIEKTPOCTAHIIHIA; yTH
MOBBIILICHHS s dexTuBHOCTH u
9KOJIOTHYECKON Ge3omacHoCTH

TEIIOBBIX MAIlINH
To3naBaTtesbHble: OpUEHTUPYIOTCS U
BOCIHPHHHUMAIOT TEKCTHI
XYJI0’)KECTBEHHOT 0, HAY4YHOTO,
yOJIMIUCTHYECKOT0 U O(pHIUAIBHO-
nenoBoro  ctwied.  CTpyKTypHPYIOT
3HAHUS. Boccranasnusarot
HPEIMETHYIO CHTYaLHIO, ONHCAHHYIO B
3ajade, MyTeM IepedOopMyJIMpPOBAHMUS,
YIPOIIEHHOTO Iepecka3a TeKCTa, C
BBIJICJICHHEM TOJIBKO ~ CYIECTBEHHOM
nHdopMann

PerynsituBHbIC: Cinyaror  cBoit
crnoco®  AeHCTBHA € OTaJOHOM.
OCo3Ha[OT ~Ka4ecTBO M YPOBEHb
ycBoeHHs. OIIEHHWBAIOT JTOCTHUTHYTBII
pe3ynbTar

KommyHukaTuBHbie: [Inanupyror
obmue crocods! paboTsl. OnpenensroT
LeNy U QYHKIUH y4aCTHUKOB, CIOCOOBI
B3aNMOAEHCTBUSL. YMEIOT (WM
Pa3BUBAIOT CIIOCOOHOCTBH) OpaTh Ha
ce0s1 MHULIMATUBY. AJIEKBaTHO
HCTIONB3YIOT PeYeBBIe CPENCTBA IS
JIMCKYCCHH M apT'yMEHTAInH CBOE
no3utuy. MHTepecyoTcs qyKum
MHEHHEM H BBICKa3bIBAIOT CBOE

Pemenue
3a7a4

W 3MENKHU Hax

ficClieIOBaHUE U 00BSCHEHHE BPALICHHS 1 YCKOPEHHs BpalleHHs: OyMaXKHO

OOBsCHEHHE NAHHOTO SIBJICHUS.

BKJIFOUEHHOM 2J1. JIaMITOM.
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Pemenune 3agau. Ilonroroska K

ii padore.

KOHTPOJBbHOHA pa

Pemienue 3agad mo TemMam «
H3meHeHue ar PEraTHbIX
COCTOSIHUM BEIIECTBA» U «
TemnnoBeie ABUTATEIN

mamemamuxka

3HaTh:  OCHOBHBIC  TIOHATUA U
(hopMyIIBI 110 TAaHHOW TeMe

YMmeTh: TPUMEHSATH  TONyYEHHBIC
3HAHUS MPU PEIICHUU 3a/1a4

JINYHOCTHBIE: Boruucsitor
KOJIMYECTBO TEIUIOTHI B  Ipoleccax
TEIIONepesayd IpU HArpeBaHUU U
OXJIAKICHUH, IJIaBJICHUU "
KpHCTaJUTU3aLUH, HCTIapEHUU u
KOHJICHCALIUK

Ilo3HaBaTeJbHBIE: Bei6uparot
OCHOBaHHS U KPUTEPUH JUIS CPAaBHEHHUS,
cepualuy, KIACCU(PUKAIMU OOBEKTOB.
CoCTaBIIIIOT ~ II€JI0E M3 YacTeH,
CaMOCTOSTEIBHO JIOCTpauBasi,
BOCTIOJIHSISL HEJIOCTAIOUINE KOMIIOHEHTBI
PerynsituBHble: OCO3HAIOT Ka4€CTBO U
YPOBEHb YCBOCHHUSL. BuocsT
KOPPEKTHBBI M JIOMOJIHEHUSI B CIIOCO0
CBOMX JIEUCTBUI

KommyHukatuBubie: [IposBistor
TOTOBHOCTB aJICKBaTHO pearupoBaTh Ha
HYXJIbl IPYTHX, OKa3bIBaTh OMOILb U
3MOILMOHAIBHYIO OAJICPIKKY
napTHepam

dusnyecku
M JTUKTaHT
Ne 2um
MPOBEPOYH
as pabora

MicClleIoBaHKE JIBYX KYCOYKOB JIbJa 00EPHYTHIX B

0eIyI0 M YepHYIO TKaHb I10]1 IeHCTBUEM
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02

Koutpoabnasi pagora
« U3meHnenue arperaTHbIX

COCTOSHMI BelIeCTBA

KonTtpoinbHas pabora mo TemMe «
N3meHeHue arperaTHbix
COCTOSIHUM BEIIECTBaY
mamemamuxa

3HaThL:  OCHOBHBIE  IIOHSATHS |
(hopMyJIBI 110 TAHHOU TeME

YMmerb: NOpUMEHATH  NOJYYEHHBIE
3HAHUS NPU PELLICHUHU 3a1a4

JIM4HOCTHBIE: JleMOHCTpUpPYIOT
yMeHHe COCTaBIIATh ypaBHeHHe
TEIJIOBOro 0OajaHca, ONMCHIBATH U
OOBSICHATh TEIUIOBBIC SBJICHUS
Ilo3naBaTenbHbIE: BriGuparor
Haubonee  dpdexTuBHBIE  CIOCOOBI
peueHus 3a7a4. OCO3HaHHO "
MIPOU3BOJIEHO CTpOST pedeBbie
BEICKa3bIBaHUS B IMICHMEHHOH (opme
PeryasituBHble: OCO3HAIOT Ka4€CTBO U
YpOBEHb YCBOCHUSL. OueHnBaoT
JOCTHTHYTHIN pe3yibTaT
KommyHukaTuBHble: ONHCHIBAIOT
COZiepKaHue COBEPINAEMBIX JIEHCTBUMH

KumMr
Kontponbu
as pabora
Ne 1 cTp.
28-39 (5
BapHaHTOB)

28-211

[OCTPOCHHE KITACCH(DUKAIIMOHHON CXEMBI, BBIICIIASA

OCHOBAaHHEM JIeJIEHHS CIIOCOOBI H3MEHEHHUS BHYTPCHHEH

bHeprun ( MeX. paboTa, XiM. pEaKIuH,

B3aUMOJICHCTBHE [BKIIFOUEHHOM 3JI. JIAMITOYKH.

KP
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Pemenue 3aga4 Ha 3axkoH Oma 1715 yYuyacTka uemnu,

MUCbMEHHOH (opme
PeryasituBHble: BHOCAT KOppEKTHUBBI

M JIONOJHEHHST B  CIOCOO  CBOMX
nerictBuii.  OCO3HAIOT KayecTBO H
YPOBEHD YCBOCHHUSL. OLeHUBAIOT

JOCTUTHYTBIH pe3yibTar
KommyHukaTuBuble: Pabotaior B
IpyIIle, yCTaHABIUBAIOT pabouue
OTHOIIEHHUS, yJaTcst 3QPEeKTHBHO
COTPYIHHYATh U CHOCOOCTBOBATD
MIPOIYKTHUBHOI KOOIEPAIHH.
OnuchIBAIOT COIEpKAHHIE
COBEpIIAEMBIX JEHCTBUI

Brustaue G11y7KIal01Iero Toka Ha KOPPO3HIO METAILIA
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BbIICHUTD NPUYKHBI IEPETPY3KU CETU U
KOPOTKOT'O 3aMbIKaHHs1, 00BSICHUTD
yJalumcs Ha3HaueHue
NpeloXpaHuTeNneit, U3y4uTh yCTPOUCTBO
JIAMITBI HAKATMBAHUSL.

YIOpaBJIATh MOBEICHUEM IapTHepa -
yOexaTh ero, KOHTpPOJIMPOBATh,
KOPPEKTHpPOBaTh U  OLIEHUBAaTh €ro
JIeHCTBUS.
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Munu —nokiaaael: Ceeua S1010ukoBa, Jamma HakanuBanus A H. Jlogsiruaa, tamma DaucoHa
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HOBTOpeHHe TEMBbI <<3J1€KTpI/I‘IeCKI/Ie ABJICHU S

Pemenue 3agau.

[ToBTOpEHME OCHOBHBIX BOIIPOCOB
M0 N3yYEHHOU TeMe, POPMYJIBI,
pelieHue 3aaad.

3aKkpenuTh 3HaHUS yJaruxcs o pabore u
MOII[HOCTH IEKTPHYECKOTO TOKA, O
TEIIOBOM ACHCTBUM TOKA 1
c(hOpMHIpOBaTh HABBIKH pacyeTa
KOJIMYECTBA TEIUIOTHI BBIAEIIEMOTO B
Pa3IMYHBIX yIacTKax dJI, e

mamemamuxa

3HATB: OCHOBHBIC IIOHATHSI U (POPMYIIBI
YMeTb:  HCHONB30BaTh  IOJIyYCHHBIE
3HaHUS NIPH PELLICHUHU 33734

JlnyHocTHble: PaGotator ¢ "kapToii
3HaHuil", J00aBIAIOT IOSCHEHHMS W
KOMMEHTapuH K HHAUBUJYaIbHOMY
00pa3oBaTeIbHOMY MapuipyTy.
Pa6otator Ha TpeHaXKepe
(MHTepaKTHBHEIE IIPOBEPOYHBIC TECTHI).
IIpoBepsIOT ~ ypOBEHb  YCBOGHHS H
Ka4ecTBO 3HAHHU MO TeMe, yCTPAHSIOT
"Oenble msaTHA"

Mo3naBartenabHble:  CTPYKTYpUPYIOT
3HaHUS. BBIOMpalOT OCHOBaHHSA U
KPUTEPUH Ul CPaBHEHHs, CEpHALH,

KJIaccuuKanuu 00OBEKTOB.
CoCTaBisFOT ~ LENoe W3 4acTed,
CaMOCTOSTEIIEHO JOCTpauBas,
BOCIIOJIHSISI HEJI0CTaOIINe
KOMITOHEHTBI.  BBIpaKaroT  CMBICIT

CHUTYalll pa3JIMYHBIMU CPEICTBAM
PerynasitTuBHble: OCO3HAIOT KAUeCTBO U
YPOBEHb YCBOCHHUS
Kommynukatusubie: OOMEHUBAIOTCS
3HAHUSIMH MKy WICHAMH IPYIIIbI AL
TIPUHATAS 9P (PEKTHBHBIX COBMECTHBIX
pemenuil. Pa3BuBaroT crioco6HOCTH C
MIOMOLIBIO BOIIPOCOB JOOBIBATH
HH(OPMALHIO, TEMOHCTPUPYIOT
CIIOCOOHOCTH K OMIIATUH, CTPEMIICHHE
yCTaHaBJIUBATh OTHOILICHHS
B3aHMOIIOHUMAHUS

dusnyecku
M JTUKTaHT
Ne 5,
CaMOCTOSTE
JIbHOE
pelieHue
3aj7a4 npu
KOHCYJIBTU
pOBaHUU
YUHUTENSA

3.1-39

duzuka B muteparype (IpPOEKT)
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Koutpoabnasi pagora Ne 4

«PaboTa ¥ MOIITHOCTH

JEKTPUYECKOI'0 TOKA»

Konrtponbnas paboTa no temam:
Pabora u MomHoOCTh
ANIEKTPUYECKOTO TOKa», «3aKOH
Jxoyns — Jlenniay, 3akon Oma u
T.IL

mamemamuxka

3HaTh:  OCHOBHBIC  TOHATHS H
(dhopMynbl
YMerh:  OpUMEHATH  3HAHHSA K

PECHICHUIO 3aJa4

JIn4HOCTHBIE: JleMoHCTpUpPYIOT
yYMEHHE pellaTh 3aJa4d [0 TeMe
"DeKTpuuecKue siBJIeHUs"
Ilo3HaBaTeJbHBIE: Bei6uparot
Hambonee  d¢QEeKTUBHBIE  CHOCOOBI
pemwenuss  3amad.  OCO3HaHHO W
MIPOU3BOJILHO CTPOST peueBble
BBICKa3bIBaHUS B IUCbMEHHOM (hopme
PeryasituBHble: Beigensror u
OCO3HAIOT TO, YTO Y)K€ YCBOEHO U UTO
€Ile TIOJUIC)KUT YCBOCHHIO, OCO3HAIOT
Ka4yeCTBO U YPOBEHb YCBOCHHS
KommyHukaTuBHbIe: ONMCHIBAIOT
coziep)KaHHe COBEpIIAEMBIX JeHCTBUI ¢
LEJIbI0 OPUEHTUPOBKH IPEIMETHO-
MPAKTUYECKON MM UHOW JESTEIbHOCTH

KUMTr
KonTponsn
ast pabora
Neo 4 ctp.
63-70 (5
BapHUaHTOB)

3.1 39

Omnpenenute paboTy, KOTOPYIO COBEPILACT AIESKTPUIESCKHH TOK B

1 neHb, HeNeIo, MECsILL, MOJb3YsCh MTOKa3aHUIMHU

BallIell KBapTHpe 3a

Bripasure oty snepruto B M/Jx

CHCTYHUKA DJICKTPUYCCKON DHCPIUu.

KP

Paznen 3 DQJIEKTPOMATIHUTHBIE SABJIEHUS ( 6 yacoB)
OcHoOBHBIE BH/ABI IeSITEIbHOCTH YYeHHKA. DKCIIEPHUMEHTAIBHO U3y4aTh SABJIECHUS MATHUTHOTO B3aUMOJIEHCTBHS Ten. V3ydaTs siBIeHHd HaMarHW4MBaHUA BenlecTsa. Mccnenosats
JICMCTBHUE DIIEKTPUIECKOTO TOKA B TIPSIMOM TPOBOJIHUKE HAa MaTHUTHYIO cTpeniky. OOHapyKUBaTh AEWCTBHE MAarHUTHOTO TOJIS HA TPOBOJHHK ¢ TOKOM. OOHapy>KUBaTh MarHUTHOE
B3aUMOJICUCTBYE TOKOB. M3y4aTh NPUHIMI AEUCTBUS 3JIEKTPOJABUTATENS

1/50

MarnuTHoe 1oJjie ToKa

MarnuTHoOe moJie.
YcTaHOBIEHUE CBSI3U MEXAY
AIEKTPUIECCKIM TOKOM U
MarHuTHBIM mojieM. OTIBIT
Opcrena. MarHuTHoOe noJjie
NPsAMOro Toka. MarHuTHbIE

JJUHUHU MAIrHUTHOI'O MMOJIA
CdopMupoBaTh y ydaluxcs Hay4HbIe
NPEACTABIEHNSA O MATHUTHOM I10JIE U
YCTaHOBUT CBA3b MEXKY DJIEKTPUIECKUM
TOKOM ¥ MarHUTHBIM I10JIEM

ucmopust

3HaTh: CMBICI HOHATHS MarHUTHOTO
ojid ¥ TIOHHMAaTh , YTO TaKoe
MarHuTHblE  JIMHAM W KaKUMH
0COOEHHOCTSIMHU OHU 00J1a1al0T
Ymerb: BbIABISATE CBSI3b  MEXKIY
ANIEKTPUYECKHUM TOKOM W MarHWUTHBIM
10JIeM, OOBSICHATD CBSI3b HANPaBJICHUS
MarHUTHBIX JIMHUM MAarHUTHOTO IIOJIS
TOKa C HampaBJCHHWEM TOKa B
MPOBOJHUKE, TPUBOIUTL HPHUMEPHI
MarHUTHBIX SIBJIEHUH

JInunocrtHple: VccnenyloT nelicTeue
SNIEKTPUYECKOTO TOKA HAa MAarHUTHYIO

CTpENKy
IMo3naBatensubie:  BpyendoTr U
¢dopmynupyror  npobnemy.  CtposT
JIOTUYECKHE  IIEMH  PacCYKIEHUH.
YcranaBnuBaoT TPUYHHHO-
CIIEZICTBEHHBIE CBS3U

PerynasiTuBHbIE: CaMocCTOATENBHO

(opMyIHpPYIOT O3HABATEIBHYIO LENb U
CTPOSIT JEHCTBUS B COOTBETCTBHHU C Heil
KommyHukaTuBHbIe: Vcnons3yoT
aJICKBaTHBIE SI3BIKOBBIE CPEACTBA ISt
0TOOpPaKEHUSI CBOMX YYBCTB, MBICIICH 1
o0y XIeHHUI

PabGora Han
OIIMOKaMH
KOHTPOJIbH
BIX
3aIaHUI

3.10

14

Buoeo:
- OIIBIT
Opcrena

BiusiHe MarHUTHOM aKTHBAI[MKM Ha

CBOICTBA BOJIbI




Mamemamuxa, acmponomus,
eeonoeus, eeoepagus

B3POCIIBIMH

2 | MarHuTHoOE€ 1oJie KaTyIIKH ¢ 3HaTBh: YCTPOWCTBO M NpHMeHeHHe | JImanoctHbie: Habmoznator Marnutioe | QhopmiIeH Buoeo:
= C 6 HCﬁCTBHC KaTymIKn C TOKOM. 6 - g
g £ | ToxoM. CHocoOnl H3meHeHHA JJIEKTPOMArHUTOB e —— sexrpomarmur, | A€ PAOOTEL, wamonciic | © 5
g? g. = MAarHuTHOI' 0O 1€euCTBUA YMeThb: Ha3bIBATh CIIOCOOBI YCHUIJICHMSI | UCIBITHIBAIOT €ro ACHCTBHUS, HecnenyoT | BBIBOJI TBHE £ z Qé
=© X N 3aBHCUMOCTb CBOMCTB DJIEKTpOMarHura 5 o B
KaTYIIKH C TOKOM. Mar"guTHOI O CHUCTBUA KAaTYIIKHU C e ax
E (;f e y ¢ ToKO A Y OT CHJIbI TOKA U HAIM4US CEpACUHHKA KaTymICK C 85 E
Sa 2 JJ1eKTPOMATHUTHI U UX TOKOM, MIPUBOJUTD TIPUMEDHI | [fosmapaTeanmbie: BBIIOIHSIOT o | ToxoM %« z g
- T o=
£2 = npumMeHeHnue. cneitanue HCTOJb30BAHUS DJICKTPOMATHUTOB B | Onepamuu CO 3HAKAMH M CHMBOJNAMH. o~ 582
&= s 9 Ymeror 3aMEHATh TEPMUHBI =]
— £ 5 £ | nelicTBHA DIEKTPOMArHuTa OBITY U TEXHHKE. & P ~ ! 233
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=
E g « mamemamuxa PerynsituBHbIe: CaMocTosTeIbHO : EE >
2 g' E (opMyIHpPYIOT O3HABATEIBHYIO e U z = B
E = = CTPOAT JEHCTBUSA B COOTBETCTBUU C HEH : ‘2 é
E_ S g KoMMmyHuUKaTHBHBIE: YCTaHABIMBAIOT 220
=S g paboure OTHONIEHHS, yuaTcs E o g
= g 3¢ HEeKTUBHO COTPYAHUIATH U = 5 %
Z CIocoOCTBOBATH NMPOILYKTUBHOM BN
s KOOTIEpAIHH SRS
IlocTosIHHBIC MATHUTBI. 3HaTh: O POMM MArHUTHOTO MOJsi B | JIM4HOCTHble:  Msyuaior  ssnennsi | QpoHTANIBH B
B3aumoneiicTBie MarHUTOB. HaMarHMaHBaHHA BOILCCTBA. | o0 <y
A BO3HHKHOBCHUU M PA3BUTHH JKU3HU HA | agmonaior crpykrypy warmmrroro | PIA OTIPOC > o
3emite nons TOCTOSHHBIX MarHuTOB. 2 2
O3HaKOMUTH y4allUXCsl CO CBOUCTBaMH = B
- = yHati VMeTb: OOBSCHATH BO3HUKHOBEHHE | OOHAPYKMBAIOT  MarduTHoe  rone > 2
2 = TIOCTOSIHHBIX MarHUTOB M TIOOUTHCS 3emin &5
= HOHHMAHIIS Peanbioro i obbexnprioro | MATHUTHBIX  Oypb, HAMATHHYHBAHHE | [losnaparembibie:  OcyliecTsisior £ o
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IMOCTOSIHHOM MarHuTe




HOBTOpeHI/Ie TEMBI
OJICKTPOMArHUTHBIC AABJICHUS.

mamemamurka

KoMmyHukaTuBHBIC: YuaTcs
apryMEHTHPOBATh CBOIO TOUKY 3PEHHS,
CHOPUTH U OTCTAUBATH CBOIO TIO3ULIUIO
HEBPaXKIEOHBIM IS ONIIIOHEHTOB
obpaszom

[TonsipHble CUsTHUS ( TPE3CHTAI )

E e JleiicTBME MATHMUTHOI'O IMOJIst HA | 3HATH: KaK OMKCHIBATH U OOBSICHSTH | JIMIHOCTHBIE: Obnapyxusaior | PerieHue
v JCUCTBUC MArHuTHOT'O TI0JIA Ha
= o
= = l'lpOBO)‘I‘HI/IK C TOKOM. JCHUCTBHUEC MAarHuTHOIo 10JIA Ha IpOBOJHMK ¢  TOKoM. Msyuaror 3aJa4 Ha =
8 : YCTPOI/ICTBO U IPUHIHUIT IIPOBOJHHUK C TOKOM, 3HATH | npuHUMI JeHCcTBUS AekTpoasuratend. | COOTBETCTB = E
g JEeHCTBHA JJIEKTPOABHTATEIIS CTPOMCTBO DJISKTPOABUTATEIIS CobuparoT ¥ HCHHTHBAIOT MORENE | pro g2
=" =
= 9 DJIEKTPUIECKOT'O JBHUTATCIIA % Q
s S MOCTOSTHHOT 0 TOKA YmMmeth: OOBSCHSTH OPUHIII | ;ocrosmHoro Toka g 3
= 2 O3HaKOMUTH Y4alIUXcs ¢ eiicTBHeM JIEUCTBUSA 3JICKTPOIBUTATEIIS U | Ho3naBaTeibHBIE: AHaIM3UPYIOT %g
E 5 MAarHHTHOTO I10JIS Ha TIPOBOJTHHUK C 06IACTH ero pUMEHEHNs OOBEKT, BbIACNSS CYLIECTBEHHbIC U s & 5
g ; TOKOM, C IIPOSIBJIEHUEM JEHCTBUS CUIIbI ’ | HECYIICCTBEHHBIC TpU3HAKH. o~ g 2 §
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F = E © | yCTpOHCTBO M IIPHHLMII JEHCTBUS DNEKTPOJIBUTATENEH MO CPABHEHHIO C | PASIMUHBIMI  CPEAICTRaMH - (pUCYHKH, ; < £ § 2
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S = KommyHnukaTusnslie: PaGoraror B 2R 2
o Q) rpynmne. YuaTcs apryMeHTHPOBATh 8 = 3
E s CBOIO TOUKY 3p€HMs], CIIOPUTH U a S =
a § OTCTaMBaTh CBOIO MO3HITHIO 225
= o = o KX
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TecroBasipa®b | 3HATh: OCHOBHBIC TIOHATHS U | JIMuHocTHbIE: Aevonctpupyior | KM T e
A S YMEHNE DEWATh Sajadn MO Teme | =
; = oTa 110 TeM€C (bOpMy.HBI "D/1eKTPOMarHUTHbIE SIBJICHUS" cCcToBadi ¥ 3
3] o . 2
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Pazgen 4 CBETOBBIE SABJIEHMSI ( 8 yacoB)
OcHoOBHBIE BU/IbI 1€SITEJILHOCTH YYeHHKA. JKCIICPUMEHTAITLHO U3YJaTh SIBIICHUE OTPAXKCHHUs CBeTa. McclienoBaTh CBOMCTBA N300paxeHus B 3epkaie. M3Mepsars pokycHoe
paccrosinue coouparorieli JiH3b1. [loydaTs n300pakeHHe ¢ TOMOIIBIO coOuparoieH JinH3bl. Ha0monaTh siBlIeHUE TUCIICPCUU CBETa

Hcrounuk cBeta. EcTecTBeHHBIE 1
HCKYCCTBeHHbIe HCTOUHUKH TOKA.
ToueuyHbIHi HCTOYHUK CBETA M CBETOBOM
Jayd. [IpsMonuHeitHoe pacpocTpaHeHue
cBeTa. 3aKOH NPSIMOJIMHEHHOT O
pacnpoctpanenus csera. O6pa3oBaHue TeHN
u nostyreHu. CoJIHeYHoe M JIYyHHOe
3aTMeHMe. SIBJeHus , Ha0I0daeMble IPU
TIaJICHUH JTy4da Ha TPAHMILY IBYX Cpel.
OTtpaikenne cBeTa. 3aKOH OTPaKeHHUs
ceta. O0OpaTHMOCTH CBETOBBIX JyYeii.

Hcmopu}l mamemamurka

HUcrounukm cBeTa. PacnpochaHeHne cBeTa.
OTpamelme cBeTa. 3aKOHBI OTpaKeHUus CBeTa

3HaTh: CMBICI  TIOHATHS  CBET,
ONTHYECKHE SIBIICHUS,
reoMeTpuyeckas — ONTHKA,  3aKOHA
MPSMOJIMHEHHOTO  PaclpOCTPaHECHUS
CBETa, CMBICI 3aKOHA OTPAKCHHUS
CBETa

YMeThb: HaOM0/aTh NPSIMOJIMHEHHOE
pacrpocTpaHeHUE CBeTa OOBICHITH
oOpa3oBaHMe TEHH W TMOJYTEHH,
MTPOBO/IUTH WCCIIeZI0BATEIbCKHM
OKCIICPUMEHT 110 MNOJYYCHHIO TCHU U
MOJlyTeHH, HaONO/IaTh  OTpPaKEHUE
cBeTa

JInyHocTHBIC: Hao6ironaror "
OOBSICHSIOT ~ 00pa3oBaHME TEHH U
nonyreHn. M300paxaroT Ha pHCYHKax
00J1aCTH T€HU U TIOJTyTeHU
Io3naBaTenbHble: BripaxaroT cMbIcT
CUTyallUH pa3JIMIHBIMHA  CPEICTBAMH
(pUCYHKH, CUMBOJIbI, CXEMBI, 3HAKH)
PerynsiTuBHbIe: CaMoCTOATENBHO
(OopMyYIIHpPYIOT TTO3HABATENBHYIO 1IEb 1
CTPOSIT JeHUCTBHS B COOTBETCTBHU C HE
KommynnkaTusHeie: O0marorcs n
B3aMMOJEHCTBYIOT C MAPTHEpaMH 10
COBMECTHOM JeATEeNbHOCTH HIU OOMEHY
uHpopManuen

PaGora Haxg
oIIOKaMH
KOHTPOJIbH
bIX
3a1aHnioe
celia 1o
BOIIpOCaM

3.15 3.16

13 14

Buoeo:
HCTOYH
UKH
cBeTa

- 3aKOH
oTpaxe
HHUSA
cBeTa

- BBIICHUTB, YTO 910? (HI/IHHOE}I/ITI/IB, Kamepa —

06CKypa, MOHOKYJISIP, yainu3M, KBaHT,

IpedpaKiusi, TUOITPHUS)




Mamemamuka, uepuenue

M03HABATEIbHYIO II€b, COXPAHSIOT ee
MIPU BBIMIOJTHEHUN Y4EOHBIX ICHCTBHIA
KoMmyHHUKAaTHBHBIE:
IIpunepxuBarorcss MOpaIbHO-
9TUYECKUX U IICUXOIOTHIECKUX
MIPUHIAIIOB OOLICHUS 1
COTPYIHHYECTBA

IMocTpoenne n3o0paxKenust 3HaTh: Kak HOCTpOCHHEM | JIHHocTHbIe:  Hccnenyior  ceofictsa | (DpOHTANBH Buoeo:
= n3obpaxenuss B 3epkame. CrposT o - %
s npeamMerTa B IJIOCKOM 3€pKaJie. OIMpPEACIACTCA PACIOJIOXKCHUE U BHU[ H300paKeHHs noJTydaeMble ¢ | bIM OIIPOC 6 5 2
> u3o0pa o
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(hOpMyIHMPYIOT IO3HABATEIBHYIO 1IENTb U
CTPOAT JEUCTBUS B COOTBETCTBUU C HEH
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Jlaboparopnas padorta «[lonyuenue
HU300paKESHHUS TIPH TOMOIIN JTHH3B»
3KCH€pI/IMeHTaJ'H)HO Hay‘{I/ITBCH HOJ'[y‘IaTB
H300paXKeHUS, TABACMbIC JTHH30,
OHpeﬂeHﬂTB q)OKyCHOC paCCTOf{HI/Ie u
OHTI/I‘ICCKy}O CI/IHy JIMH3BI.

mamemamuxa

7/62
JIPNe 11 «IlosryuyeHnune u3oopakeHust
NP MOMOIIH JIMH3bDY

3HaTh: KaK MOJy4yaTh M300paXKECHHUE C
MTOMOIIIBIO JINH3

YMmerth: H3MEPATH ¢doxycHOE
pacCTOSIHUE ¥ ONTHYECKYH)  CHITY
JIUH3bI, AHAJU3UPOBATH IOJIyYCHHBIC
MPUP TOMOINU JIMH3bI WU300pa)KeHus,
JeNaTh BBIBOJIBI, MIPEICTABIATh
pe3ynbTaT B BUjAC Ta0muI, paboTaTh B
rpyrie

KOOIIEpaIuu

JlnyHocTHbIe: PaGotator ¢ "kapToii
3HaHUH": JONOJNHSIOT, KOPPEKTHPYIOT,
CTPYKTYPUPYIOT. JIeMOHCTpUPYIOT
pe3ylbTaThl  HCCIIEOBATENbCKOH U
MIPOEKTHOH AesATeIbHOCTH
Mo3naBatensuble:  CTPYKTypHPYIOT
3HaHMUA. BpIOMPAIOT, COMOCTABIAIOT U
O0OCHOBBIBAIOT ~ CIIOCOOBI  PEICHUS
3amaud. BriOuparoT OcHOBaHHS U
KpUTEpUH JUIst CpaBHEHHs u,
KJIaccuuKanu oObeKTOB
PerynsitTuBHble: BHOCAT KOPpEKTUBEHI
U JIONONHEHUs B  CHOCOO  CBOMX
JeUcTBUI

KoMMmyHuKaTHBHBIE: YMEIOT
MIPEeJICTaBIIATh KOHKPETHOE COZIepIKaHHe
1 cOOOIIATH €r0 B MICbMEHHOH U
ycTHOI opme, ydaaTces 9hPeKTUBHO
COTPYIHHMYATh U CHOCOOCTBOBATH
MIPOYKTUBHOM

Odopmien
ne paboThl,
BBIBOJI

3.19

21-26

MCCJICIOBAHUE: B3ATh METPOBYIO ITAJIKY U Ha YJIUIE

M3MEPUTH pasMEp €€ TCHU, 3aTEM OIIPEACIIUNTH

[peaNbHyIO BBICOTY €PEBLEB, TOMOB, CTOJIOOB,

M3MEPAA UX TCHHU. HOJIy‘IeHHI)Ie JaHHBbIC O(I)OpMI/ITI: B

3ayeTHas padora «CBeToBbIE
SIBJICHUS

KoHTpoJIb 1 OLleHUBaHNE 3HAHUI, YMEHUH U
HaBBIKOB yYaIllIXCs 10 M3Y4eHHOMN
porpaMme Kypca ¢usuku 8 xacca

ABJCHUSD

mamemamuxa

8/63
3aveTHas padora «CBeTOBbIE

3HaTh: OCHOBHEBIC
HU3Y4YEHHOU TeMe
YMmeTh: MIPUMEHSATh TOJYYCHHBIC
3HAHUS NPU PELICHUU 3a1a4

BOIIPOCHI  TIO

JIMYHOCTHBIE: JleMoHCTpHpYIOT
yMeHHE 00BSICHATD ONTHYECKUE
SIBJICHUS, CTPOUTH U300paKEHUS
IIPEIMETOB, MOJIydaeMble IIPU ITOMOIIN
JIMH3 U 3epKaJl, BBIYUCIIATH ONTHYECKYIO
cuity, poKyCHOE pacCTOSHUE JIMH3bI
Io3naBaTenbHbIE: Bribuparor
Haubonee  dQdexTuBHBIE  CIOCOOBI
peueHus 3a7a4. OCO3HaHHO "
MIPOU3BOJILHO CTpOST pedeBbie
BBICKa3bIBAHUsSI B MICHMEHHOM (opme
PeryasituBHble: OCO3HAIOT Ka4€CTBO U
YPOBEHb YCBOCHUSL. OueHnBaoT
JOCTUTHYTBIH pe3yabTaT
KommyHukaTuBHble: ONHCHIBAIOT
CoZiep)KaHNE COBEPIIAEMBIX JEHCTBHIA,
HCTIONB3YIOT aJIeKBaTHEIE S3BIKOBBIE
CpezCTBa JJIsl OTOOPaYKEHUs CBOMX
MBICIIEH

KUMT
Kontponbn
as pabora
No 6

3.15-3.20

I3roToBIeHNE MHKPOCKOIIa J'[eBeHryKa

IHoBTOpeEHue. ( S yacoB)
OcHoOBHBIE BUAbI J€ATCJIbHOCTH yqeﬂmca: MEPCUNCIICHBI B IMMPCALIAYIINX Pazienax.




[ToBTOpEHME OCHOBHBIX BOMPOCOB
u dopmyn 1o Teme: «TernoBbie
sIBIICHUS. Pernenne 3ama4

3HaTB: OCHOBHBIC TOHATHUS U (OPMYJIBI
JUIS pellieHusd 3a1a4 1o TeMe: «TemoBble
SIBJICHUSI.

YMeTh: MPUMEHSTH MOJYYCHHbIE 3HAHUS

;’ NpH PELIEHNH 33134
=
5 & | mamemamuxa
E s
Qn M
< R o
© o =
— 2=
2o
< 5
= R
)
[
IToBTOpEHME OCHOBHBIX BOIIPOCOB 3HaTBh: OCHOBHBIC IOHATHS U (OPMYIIBI
u (bopMyH o TeMe: Ul pelIeHHus  3aaa4 no TeMme:
= «DNEKTpHYECKHUE SBICHU. «ONEKTPUYECKHE SBIECHUS.
=z Permenue 3a1au YMeTh: MPUMEHSATH MOJYYCHHbIE 3HAHUS
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JInyHocTHBIEe:  J[EMOHCTPUPYIOT
YMEHHE MIPUMEHATh TEOPETUIECKHE
3HAHWS Ha IIPaKTHKe, pemarh
3a1ayd Ha TIPUMCHEHHE 3HaHUM,
MOJTYYeHHBIX NPH M3YYEHHH Kypca
¢mukn 8 kmacc. PaGotator ¢
"kapToil 3HaHMHU'", AETANM3HPYS U
YTOYHSSA o01yro KapTHHY.
Jobapmsror CBSI3U MEXIY
pasnenamy, HW3y4eHHbIMH B 7-8
KJIaccax

Ilo3naBaTenbHbBIEC: Bri6upator
Hanbonee 3(deKTHBHBIE CIIOCOOBI
pemienus 3amad. Oco3HAaHHO W
MIPOMU3BOJIBHO  CTPOSIT ~ pEUEBBIC
BBICKAa3bIBAaHUS B  IHCHMEHHOU
¢dopme. CTpyKTypUPYIOT 3HAHHSA.
YcraHaBIUBaOT TIPUYHUHHO-
CJIC/ICTBEHHBIE CBSI3U
PeryasiTuBHbIe: Oco3zHatoT
KaueCTBO U YPOBEHb YCBOCHHSI.
OneHuBaT JOCTUTHYTBIH
pe3ynbTaT. BIensior U 0co3HaIOT
TO, YTO YK€ YCBOGHO M 4TO €Ie
MOJIEXHUT YCBOEHHIO, OCO3HAIOT
Ka4ecTBO M yPOBEHb YCBOEH
KommyHukaTuBHble: ONICHBAIOT
COJIepKaHNE COBEPIIAeMBIX
neiictBuid. [IposiBISIOT rOTOBHOCTH
aJIEKBATHO PEarupoBaTh HA HYXK/BI
JPYTUX, OKa3bIBaTh HOMOIIb U
SMONIMOHATBHYIO TTOJICPKKY

napTHepam

PaGora Hag
olInOKaMu
KOHTPOJIbH
BIX
3aJaHui
TECTOB

Pemenne
3aj1a4 Ha
COOTBETCTB
ue,
pelienue
3aJ1a4 Ha
MIPUMEHEHU

e hopmy




3/66

3J]€KTp0Mal"Hl/lTH bI€¢ U CBETOBBIC

siBJieHusl. Pemmienne 3agauv.

IToBTOpEHKE OCHOBHBIX BOIIPOCOB
u GOpMyII IO TeMe:
«INEKTPOMarHUTHBIC U CBETOBBIC
sSBICHHUS». PellieHue 3amad

mamemamuxa

3HaTB: OCHOBHBIC TOHATHUS U (OPMYJIBI

JJIA peuicHusd 3aJga4 1o TEMCE!
«BQJICKTPOMArHuTHLIC u CBCTOBEIC
SIBJICHUA.»

YMeTb: NMPUMEHATH MOITYYCHHBIC 3HAHUS
TIPU PELICHUH 337129

= 3 MToroBast KOHTpOJIbHAS pa0doTa 3a | 3HATB: MOHATHUS, 3aKOHBI U (POPMYJIBI
s
= Kypc pu3uku 8 kiacca. JUISL PEIICHUS 3a/1a4 3a Kypc Qu3uku 8
5 KJ1acca
& o %9 mamemamuxa YMeTh: TOpPUMEHATH  TOJYYCHHBIC
S Z 5 3HAHUS MPU PEIICHUU 33134
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Pabora Hax omubkamu. 3HATh: TIOHATHUS, 3aKOHBI U (POPMYIIBI
:; CHCTeMaTPI3PIpOBaTL 3HaHUA U YCTPAHCHUC JJIs1 pelIeHus 3a1a4 3a Kypc (1)1/131/[[(1/[ 8
}E S «pobernioB» B 3yH 3a Kypc 8 Kiacca. Kiacea
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JIM4HOCTHBIE:
JemoHCTpUpyrOT YMEHHE
NIPUMEHSTh TEOPETUYECKUE

3HAHMS Ha NpaKTHKE, pellaTh
3aJa4y Ha IPUMCHEHNE 3HAHUM,
MOTYYEHHBIX IIPU  H3YyYCHHHU
Kypca ¢m3mkn 8  Kiacc.
Paboraror ¢ "kaproii 3HaHHWI",
JETaTu3upys " YTOUHSIA
obmyro kaptuay. Jl00aBISIOT
CBSI3M  MEXIYy  pasleliaMy,
H3y4eHHBIMH B 7-8 Kjlaccax
Ilo3naBarenbHbIe: BriOupator
Haubosee 3¢ deKTUBHBIE
CHOCOOBl  pelIeHUs  3ajau.
OCo3HaHHO ¥  TIPOU3BOJIBHO
CTPOSIT PEUEBHIC BBHICKA3bIBAHUS
B MIICEMEHHON ¢dopme.
CTpyKTypHpYIOT 3HaHUA.
VYcraHaBIMBAIOT —— IPUYUHHO-
CIJICICTBEHHBIE CBSI3U
PerynsitTuBHbIe: Oco3HaroT
Ka4€CTBO U YPOBEHbL YCBOCHU:.
OreHuBaIOT JOCTHUTHYTHIN
pe3ynbTar. Brinenstor 51
OCO3HAIOT TO, YTO YK€ YCBOCHO
nu qTO (S11(¢ TOJJICKUT
YCBOEHHIO, OCO3HAIOT Ka4eCTBO
1 YpPOBEHb YCBOCH
KoMMmyHuUKaTUBHBIE:
OmnuchIBarOT cosiepKaHue
COBEpLIAEMbIX JIEHCTBUI.
[TposiBAsIFOT TOTOBHOCTH
aJIeKBaTHO PearupoBaTth Ha
HYXZBbI IPYTUX, OKa3bIBaTh
TIOMOIIb U YMOIHOHAIBHYIO
TIOJACPKKY NTapTHEPAM

Pemenne
3aj1a4 Ha
COOTBETCTB
ue,
pelienue
3aja4 Ha
MPUMEHEHU

e Gopmyn

Hrorosas
KOHTPOJIbH
ast pabora B
dhopme
I'MA

KP

PabGora Han
olInOKaMu
KOHTPOJIbH
BIX
3aJIaHHuI




OBOPYOOBAHME, UCNOJIb3YEMOE MNPU BbINOJIHEHUAN JIABOPATOPHbLIX PABOT MO ®U3UKE
(COMACHO MHCTPYKTMBHO-METOOMYECKOMY MNCbMY)

Tembl nabopaTopHbIX paboT

Heob6xoanMMbIN MUHUMYM
(B pacyeTe 1 KOMNMEKT Ha 2 yen.)

CpaBHEHHE KOJIMYECTBA TEIIOTHI ITPU
CMEILIMBAHUU BOJIbI PA3HOM TEMIIEPATYPHI.

- Kanopumerp -1 - Men3sypka -1 - Tepmomerp —1
- CrakaH ¢ ropsueit oo —1 - Ctakan ¢ X0101HOM Bojion —1

N3mepenne yaenpHON TEMII0OEMKOCTH TBEPAOTO
Tena.

- Meramnuueckoe teno Ha HuTH -1 - Kanopumerp -1
- CTtakaH ¢ X0JIOQHOU BOIOM -1 - Becsl, pazHosec -1
- Cocyg ¢ ropsiueit Bogoif -1 - TepmomeTp -1

HN3mepeHne OTHOCUTEIBHON BIIAXKHOCTH
BO3/yXa.

- Tepmomerp -1 - Kycouek Batsl -1
- Crakad ¢ Bojoii -1 - [lcuxpomeTrpuueckas Tabmuna -1

COopka 2IIeKTpUIeCKOn ey U U3MEPEHUE CUITBI
TOKa B €€ pa3JINYHbIX y4acCTKax.

- Uctounuk nutanus (4,5 B) -1 - Amnepmerp -1 - Kirou -1
- Dnexktpuueckas jamrnouka -1 - CoeguHUTENbHBIE TTPOBOAA -1

N3Mepenre HanpsiyKeHUs: Ha pa3InyHbIX
Y4aCTKax 3JIEKTPUUYECKOM LETH.

‘Uctounuk nutanus (4,5 B) -1 - Kirou -1+ Amnepmetp -1+ BoasTmetp -1
- JIBe mammnouku Ha nojictaBke -1 CoenMHUTENBHBIE TPOoBOAA -1

PerynupoBaHue CUiibl TOKa PEOCTATOM.

- Uctounuk nutanus (4,5 B) -1 - Peocrar -1




- Amnepmerp -1 - Kitou -1 - CoenunurenbHble npoBoja -1

N3mepenne conpoTUBIECHNS NPOBOIHUKA IIPH
ITIOMOIIY aMIIEPMETPA U BOJIBTMETPA.

Ucrounnk nutanus (4,5 B) -1 - Peocrar -1- BoasTt™merp -1 Pesucrop -1
Kimou -1 - Amnepmerp -1 - CoegunutenbHbsle npoBoja -1

N3mepenre MOITHOCTH U pabOTHI TOKA B
AJIEKTPUYECKOM JIaMIIE.

- Uctounuk nutanus (4,5 B) -1 - Peocrar -1 - Kirou -1
Amnepmerp —1 - BoapT™merp -1+ CoenunurensHbie TpoBoa -1
- DneKTpuyecKas Jamina Ha MojcTaBke -1

COopka 27eKTpOMarHuTa U UCTIIBITAHUE €0
JICHCTBUS.

- Uctounuk nutanus (4,5 B) -1+ Peocrart -1 Koy -1
- CoenMHUTENBHBIE TIPOBOAA -1+ MaruutHas ctpenka -1
- Jleranmu niis cOOpKH dreKTpoMaraura -1

I/I3y‘-ICHI/I€ pa6OTI>I QICKTPUYICCKOI'O ABHUI'aTCIIA
IIOCTOAHHOI'O TOKA.

- Mogens anekrpoasurarens -1+ Peocrar -1+ Kirou -1
- ctounuk nutanus (4,5 B) -1 CoenunurensHbie npoBoja -1

N3ydyeHne n300pa)kxeHHsl, JaBa€MOTro JIMH30M.

- CobOuparomast iun3a -1+ Dkpan -1+ Koy -1
- Jlamnouka Ha noacTaBke -1 Jluneiika -1
‘Ucrounuk nutanus (4,5 B) -1- CoenunuTtenbHbie mpoBoja -1




