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1. llosicuuTeNLHAA 3alIUCKA

PaGouas mporpamma mo ¢usuke mans 10 kmacca paccuuTaHa Ha u3ydeHHe (U3HKU HA 0a30BOM
YPOBHE U COCTaBJIEHAa HA OCHOBE CJIEAYIOLUX HOPMAaTUBHO-TIPABOBBIX JIOKYMEHTOB:

1. ®enepanvHoro 3akoHa Poccmiickoit @eneparuu ot 29.12.2012 Ne 273-d3 «O6 obOpa3zoBaHuu B
Poccuiickont @enepanuny;

2. @enepallbHOTO roCyIapCTBEHHOr0 00pa30BaTeIbHOrO CTaHAapTa CpeaHero oduiero oopazoBaHus,
YTBEP)KJICHHOTO TIpuKa3oM MuHucTtepcTBa oOpazoBanmsi M Hayku Poccuiickoit denepanuu ot
17.05.2012 Neo 413;

3. Konnenmuuu npenonaBanus ¢puszuku B Poccutickoit deneparuu;

4. CaHUTapHO-IHUIEMHOJIIOTHYECKUX TPeOOBAaHUI K YCIOBHAM M opranuzanuu oOyueHus B OY Ne
2.4.2821-10 ¢ u3MEeHCHUSIMU;

5. VYcraa 'BOY cpenneii mikonbsl Ne 490 KpacnorBapaetickoro paiiona Cankr-IletepOypra;

6. OOpazoBarensHoil mporpammbl ['BOY cpenneit mkonsl Ne 490 KpacHorBapueiickoro paiiona
Cankr-IlerepOypra Ha 2020-2021 yueOHbIii rox;

7. YueOnoro mnana 'bBOY cpenneii mkonsr Ne 490 Kpacnorsapaetickoro paitona Cankr-IlerepOypra
Ha 2020-2021 y4ebHblii rox;

8. Kanenmapnoro yue6noro rpaduka ['bOY cpenneii mkonsr Noe 490 KpacnorBapaelickoro paiioHa
Canxkr-IlerepOypra na 2020-2021 y4eOHbIii TO1;

9. IlpumepHOW mporpaMMmbl cpemaHero (TOJHOTO) oOpa3oBaHus 1O (u3mke 0a30BOTO YpOBHS M
aBTOpckod mporpamMmbl [ S.MskumeBa «COopHUK mporpamMm s 0011eo0pa3oBaTeIbHbIX
yupexxnenuit. 10-11 xnaccer. U3narensctBo «IIpocBemienuey;

10. Yuebnuk Mskumes I.4., byxoBues b.b., Cotrckuit H.H. / Ilog pen.IlappentreBoit H.A. ®usuka
(6a30BbIit ypoBenb). 10 knacc. M3narensctBo «IIpocBerienue.

OO0mas xapakTepucTHKA y4eOHOr0 npeamera

Odu3rka Kak Hayka o HauOoiee OOIIUX 3aKOHAX MPHUPOJbI, BBICTYNAas B KadecTBE yueOHOTrO
IpeaMeTa, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY 3HaHHMH 00 okpyxkaromeMm mupe. LlkonsHbIN Kypc
GU3UKM — CHCTEMOOOpPA3yIOUINIl NI E€CTECTBEHHO-HAyYHbIX YYE€OHBIX NPEIMETOB, IOCKOJIBbKY
(u3nyecKre 3aKOHBI JIEKaT B OCHOBE COZIEP KaHUS KypCOB XMMHH, OMOJIOTHH, Teorpaduu U aCTpOHOMHH.

Henn usyuenust puzukm B cpepHeid (IIOTHOMN) IIKOJIE CIEAYIOLIHE:
e (GdopmMupoBaHus y 00ydarOIMIMXCSd YMEHHS BHJETh U TMOHMMATh IIEHHOCTh OOPa30BaHUSA, 3HAYUMOCTH
(¢u3nYecKoro 3HaHMS JUIsl KaKJOTro YeJIOBEKa, HE3aBUCHMO OT €ro MpoQeCcCHOHAIBHON NeATENbHOCTH;
yMEHUH pa3nudarh (akThl U OLICHKH, CPABHUBATH OIICHOYHBIE BBHIBOJBI, BUJIETh UX CBSA3b C KPUTEPHUSIMU
OLICHOK U CBSI3b KPUTEPUEB C OMPEIEIIEHHOM CHUCTEMOW LIEHHOCTEH, (HhopMynHpoBaTh U 0OOCHOBBIBATH
COOCTBEHHYIO MO3UIIHIO;
e (opMupoBaHUE y OOYHAIOIIMXCS IEIOCTHOIO MPEJICTABICHUS O MUPE M POJIM (PU3UKU B CO3JaHUU
COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MHpa; YMEHUS OOBSICHATH OOBEKTHI U IPOLECCHI
OKpYXKarolen AeUCTBUTEIBHOCTH — IPUPOJHOM, COLUAIBHOM, KYJIBTYPHOM, TEXHUYECKOW Cpenbl,
UCTONB3YS UIA ATOT0 (pU3HUecKue 3HAHUS;
o npuodpereHue oOy4arOUIMMUCS OMbITa Pa3HOOOpPAa3HOW NEeSATENIbHOCTH, OIbITa MO3HAHUS U
CaMOIIO3HAHUS; KIIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHTHOCTEN), HMEIOIIMX YHHUBEpPCaJIbHOE
3HAYEHHUE N7l Pa3jIMYHbIX BUJIOB JIEATEIHHOCTH, - HABBIKOB PEIICHUS MPOOJIEM, MPUHATHS PEIICHUH,
MOWCKa, aHanm3a W o00paboTku uHOpMAIMKM, KOMMYHHKATUBHBIX HAaBBIKOB, HABBIKOB HW3MEPECHHIA,



HaBBIKOB COTPYIHHYECTBA, d()(PEKTUBHOrO W 0OE30MACHOTO HCIIONB30BAHUS PA3TUYHBIX TEXHUYCCKHX
YCTPOMUCTB;
® OBJIQJICHHE CUCTEMOU HAyYHBIX 3HAHUH O (PU3MUECKUX CBOMCTBAX OKPYKAIOIIETO MHUPa, 00 OCHOBHBIX
(hbU3UYECKUX 3aKOHAX M O CIIOCO0ax MX MCIOJIb30BaHUS B MPAKTHYECKON KU3HH.

JocTmxenue 3Tux 1esaeil 00ecrneunBaeTcsl PEIICHUEM CIIETYIONINX 3a1ay:
®  3HAKOMCTBO YYAIlUXCS C METOJOM HAyYHOTO IO3HAHWUS W METOJaMH HCCIIEOBAaHUS OOBEKTOB M
SIBJICHUW MPUPOJIBI;
®  TPHOOpETEHHUE YUYAIIMMUCS 3HAHUHN O (QU3NYECKUX BETUYMHAX, XapAKTEPHU3YIOIINX ITH SBJICHUS;
e  (dopmupoBaHHMe y ydamMXCsi yMEHUW HAOIIONATh TPHUPOMIHBIC SIBICHUS W BBIIOIHATH OIIBITHI,
naboparopHbie PaOOTHl M AKCIEPUMEHTAJIbHBIC WCCIEAOBAHUS C HCIOJIB30BAaHUEM HM3MEPUTEIBHBIX
MPUOOPOB, IIMPOKO MPUMEHSIEMBIX B IPAKTUICCKOM JKU3HHU;
®  OBJIAJCHUEC YYANIUMHUCS TaKUMH OOIICHAyYHBIMH TOHITHSIMH, KaK TPUPOJHOE SBJICHHUE,
SMIUPUYECKA YCTAHOBICHHBIA (hakT, mpodliemMa, THUMOTe3a, TEOPETUYECCKUI BBIBOM, pPE3YJIbTar
JKCIIEPUMEHTAIILHOM IIPOBEPKH;
® [IOHMMaHUE YYAIIUMHCS OTIMYMW HAyYHBIX JAHHBIX OT HEMPOBEPEHHON HH(OpPMAIUHU, IIEHHOCTH
HayKH JIJ1s1 yAOBJIETBOPEHUSI OBITOBBIX, MPOU3BOICTBEHHBIX U KYJIBTYPHBIX TOTPEOHOCTEN YEIOBEKA.

MecTo npeaMera B y4eOHOM IJIaHe

CornacHo 6a3ucHOMy yuyeOHOMY MIIaHy JAJisi 00pa30BaTeNbHBIX YUPEXKIECHUN Ha U3ydeHUe PU3UKU
B 10 xmacce B o0beMe 00s13aTeNFHOT0O MUHUMYMa COJEPIKaHMsI OCHOBHBIX 0Opa30BaTelbHBIX MPOrpaMM
OTBOAMTCS 2 yaca B Heneto (68 4acoB B rox).

Oxonuyanue 2019-2020 y4eOHOro roxa npoMcxoaua0 B 0COOBIX YCJAOBHSIX THUCTAHIMOHHOIO
o0yueHHsi, 4TO 00ycJaBJIUBAeT U HEKOTOpPble HW3MEHEHHUSs! B IUIAHUPOBAHUM M paclpeaeIeHUH
yueoHoro marepuaja B 2020-2021 yuyeonom roay. Ha 3acenanmu MO yuuTeseil ecTecTBEHHO-
Hay4yHoro mukJja or 05.06.2020r. (mporokos Ne7) ObLI10 pelieHO BKJIKWYUTH M3YYE€HHbIE TeMbl B
pasznena «Ilosropenue» B 1 yersepru 2020-2021 yyebGHoro roaa.

2. Conep:xanue TeM y4eOHOro Kypca

Mexanuka (26+1 4.)

Cucrems! otcuera. CKansipHble M BEKTOpHbIE (PM3WYECKHE BEIMYMHBIL. MTHOBEHHas CKOPOCTb.
VYckopenue. PaBHOyckopeHHOE nBHKEHHE. J[BM)KEHHE IO OKPYKHOCTH C IIOCTOSSHHOM IO MOZYJIIO
CKOPOCTBIO.

Macca u cuna. 3akoHbl JTuHaMuKd. CriocoObl u3MepeHus cuil. MHepuuaabHble CUCTEMBI OTCYETA.
3aKOH BCEMHUPHOT'O TATOTEHHUSI.

3aKkoH coxpaHeHus ummynbsca. Kunernueckas sueprus u padota. IloreHnanbHas s3Heprus Tena B
rpaBUTalMOHHOM noJje. [loTeHnnanpHas 3Heprus ynpyro 1e(opMUpPOBaHHOTO TENa.

3aKOH COXpaHEHUS] MEXaHUUECKOW SHEPTUU.

Moanexynsipaas ¢pusuka. Tepmogunamuka (17 4.)

MonexynsipHO-KMHETHYECKAask TEOPUS CTPOEHUS BEIIECTBA U €€ KCIIEPUMEHTAIBHBIE OCHOBaHMUS.

AOcomroTHas Temrieparypa. YpaBHEHHE COCTOSIHUS HJI€AIbHOTO Ta3a.

CBsi3p cpefHell KHHETHYeCKOW OJHEPruH TEIUIOBOTO JBHIKEHHS MOJIEKY C aOCOJIOTHOM
TeMIepaTrypou.

CrpoeHnne KUAKOCTEN U TBEPABIX TEl.

BuyTpennss sneprus. Pabora u Temmonepeaaya kak cnocoObl H3MEHEHUs BHYTPEHHEW SHEPTHH.
IlepBblii 3ak0H TepMoAMHAMUKU. [IpHHIMIBI AEUCTBHS TEIUIOBBIX MaminH. [IpoGiaemMbl TernosHepreTHKH
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Y OXpaHa OKPYXaIOIIEH Cpebl.

JuekTpoaMHaMuKa (23 4.)

ONEMEHTApHBIM 3JEKTPUUYECKUN 3apsl. 3aKOH COXPAHEHHUs JJIEKTPUUYECKOro 3apsnua. 3apsy
Kynona. Pa3HOCTh IOTEHIIHAIIOB.

McTOYHHMKY TIOCTOSIHHOTO TOKA. DJIEKTPOABIIKYILAs cuiia. 3akoH OMa /17151 TOJTHOM 3J1EKTPUUYECKON
Henu. OJIEKTPUYECKUI TOK B MeTajlax, JJIEKTPOJIMTaX, razax M Bakyyme. [lomynpoBonHuKU.
CoOcTBeHHas ¥ MPUMECHAs IPOBOAUMOCTb MOJIYIPOBOJHUKOB. [10yIIpOBOJHUKOBBIE IPUOOPHI.

IHoBTopenue (1 4.)

No Paznen Koin-Bo JIaboparopHbie pabOTHI KonTponbsHbIE pabOTHI
9acoB
1 |Bsenenue 1
2 |MexaHnuka 26 JlabGoparopnas pabora Nel KonTtponpHas padora Nel mo teme

«M3yuenue nBuxenus tena no | «OCHOBBI KHHEMaTHKN»
OKPYKHOCTH TIOJ1 IEUCTBUEM
CHJI YIIPYTOCTH U TSKECTH» Kontponsnas pad6ora No2 mo teme
«3aKOHBI TUHAMUKHU
JlaGoparopnas pabota Ne2
«IKCIIEpUMEHTAIIBHOE Kontponwshas pabota Ne3 « 3akoHbl
M3yYeHHUE 3aKOHA COXPAHEHUS |COXPAaHEHUS B MEXaHUKE).
MEXaHUYECKOU IHEPTHUI.

3 |MounekynspHas 17 JlabGoparopnas pabota Ne3 Kontponsnas pab6ora Ne4 mo teme
¢u3uka. «OrnbITHas TPOBEPKA 3aKOHA «MonekynsipHast Gu3nKay.
TertoBbie I'ei1r JIroccaka»

SIBJICHUS Kontponshas pab6ora No5 mo teme
«TepmMonrnHaMHKa

4 |OcHOBBI 23  |JlaGoparopHas pabota Ned KonTtponbHas pabota Ne6 mo teme
AIEKTPOUHAMHU «M3ydenue nocnesnoBareabHOro | «IEKTPOCTaTUKA
KU U MapaJljIeIbHOTO COSIMHEHMS

MIPOBOTHUKOBY» Kontponwshas pab6ora No7 mo teme
JlaGoparopnas padota Ne5 «DNEKTPOAMHAMUKAY

«Omnpenenenne «IC n
BHYTPCHHET'O COIMMPOTUBJICHHUA
UCTOYHHUKA TOKa»

5 |Peseps Bpemenu 1

Bcero 68 5 6

3. TpeOoBaHuUsI K YPOBHIO MOATOTOBKH odyuarommuxcs o npeamery «®@usuka» (10 kiaacc, 6a30BbIid
YPOBEHb)

JIn4HOCTHBIE pPe3yabTaThl
* YMeHME YIIPaBIATh CBOEH ITI03HABATEIbHOMN AEATEIbHOCTHIO.



* [OTOBHOCTP M CITOCOOHOCTH K CAMOPA3BUTHIO M CAaMOOOPa30BaHUIO, K OCO3HAHHOMY BBIOOPY U
MOCTPOCHUIO JajbHEUIIeH NHINBUAYAIbHOW TPaeKTOpHH 00pa3oBaHus Ha 6a3e OPUESHTUPOBKU B MHUpE
npodeccuii U npodeccuoHaTbHBIX TPEANOYTCHUH, C YYETOM YCTOMYUBBIX TO3HABATEIBHBIX HHTEPECOB.
* YMeHHE COTPYAHUYAThH CO B3POCIBIMH, CBEPCTHUKAMH, IE€THMH MJIAJIIIET0 BO3pacTa B 00pa3oBaTeIbHOM,
y4eOHO-HUCCIIe0BATEIbCKOM, TPOSKTHON U JPYTHX BUAAX IEATEIBHOCTH.
* ChopMUPOBAaHHOCTH OTBETCTBEHHOT'O OTHOILIEHUS K YYCHHIO; YBAXKUTEIILHOTO OTHOLICHUS K TPYY.
* ChopMUpPOBaHHOCTD LIETIOCTHOTO MUPOBO33PEHH S, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKH{; OCO3HaHHE 3HAYMMOCTH HAyKH; 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00 yCTpOilcTBE MUpa U
oOrecTBa.
* UyBCTBO rOp/IOCTH 32 POCCUUCKYIO PU3UUYECKYIO HAyKy, TYMaHH3M.
* DKOJIOTHYECKas KYJIbTYpa, OepexHOe OTHOLICHHE K POJHOH 3eMiie, TPUPOAHBIM OorarcTtBam Poccun u
MUpa, IOHUMAHUE OTBETCTBEHHOCTH 3a Pa3yMHOE IIPUPOAOIIOJIB30BAHUE.
MeTtanpeameTHblie pe3yJabTaThl
1) ocBoenue perynatuBHbIX Y Y]I:
*  CaMOCTOSITENILHO OMPEIENATh LIEIH, CTABUTh U (POPMYIUPOBATH COOCTBEHHBIC 33]1a4U B
00pa30BaTeNbHOMN AEITEILHOCTH U )KU3HEHHBIX CUTYAIUSX;
* OLIGHUBATh PECYPCHI, B TOM YHCJIE BPEMs U APYTrUe HEMaTepUaIbHbIE PECYPChl, HEOOXOAUMBIE JIJIS
JNOCTHKECHMS TIOCTABICHHOW LIETIN;
* COIIOCTABJISITh UMEIOLIUECS BO3MOKHOCTH U HEOOXOAUMBIE /1JIsl JOCTUKEHHUSI LIETTH PECYPCHI;
*  OMpPEAENsATh HECKOJIBKO ITyTEW TIOCTHKEHUS IMOCTaBICHHOMW LIEJIH;
* 3a/1aBarhb lapaMeTPbl U KPUTEPUH, IO KOTOPBIM MOXKHO OIPEAEIINTD, YTO LENb JOCTUTHYTA;
* CONOCTABJISTh NOJYYECHHBIN PE3yNbTAT AESATEIbHOCTH C MIOCTABICHHON 3apaHee LEbIo;
* O0CO3HAaBaTh MOCIEACTBUS JOCTHUKEHHUS MMOCTABICHHOMN 1EJIN U AeATEeIbHOCTH, COOCTBEHHOMN KH3HU U
KU3HU OKPYKAIOIIUX JHOICH.
2) ocBOeHHME MO3HABATENbHBIX Y Y/I:
* KPUTUYECKU OLIEHUBATh U UHTEPIPETUPOBATH HH(GOPMAIUIO C PA3HBIX MMO3UIUH;
* pacro3HaBaTh U PUKCUPOBATH IPOTUBOPEUHS B UH(POPMALIMOHHBIX HUCTOUHUKAX;
* HCIIOJIb30BaTh PA3JIMYHBIE MOJEIBHO-CXEMATHUECKNE CPEICTBA IS IIPEJICTABIICHUS BBISBICHHBIX B
MH(OPMAIIMOHHBIX HCTOYHUKAX TPOTUBOPEUNIA;
* OCYIIECTBIISITh pa3BEPHYTHII MHPOPMALIMOHHBIN TOUCK U CTAaBUTh HA €T0 OCHOBE HOBBIE (Y4EOHbIE U
M03HaBaTeNIbHBIE) 3a/1a4U;
* UCKaTh ¥ HaXOIUTh 000OIIEHHBIE CIIOCOOBI PELIeHUs 3a/1ay;
* IPUBOJIUTH KPUTHUECKUE apI'yMEHTHI KaK B OTHOLLIEHUH COOCTBEHHOTO CY)KJIEHUS, TaK U B OTHOLLIEHUU
JNEUCTBUN U CY>KJIEHUN IPYTrOro 4eI0OBEKa;
* aHAJIM3UPOBATh U NPEOOPA30BHIBaTh MPOOIEMHO-TIPOTHBOPEUUBBIE CUTYAIUH;
* BBIXOJIUTH 32 PaMKH Y4€OHOTO MpeIMETa U OCYILECTBIATH 1eJIEHAPaBIeHHbIA TOUCK BO3MOXXHOCTH
LIMPOKOTO IIEPEHOCA CPEACTB U CIIOCOOOB JIEHCTBUS;
* BBICTPANBaTh MHINBUIyaJIbHYIO 00pa30BaTeNIbHYIO TPAEKTOPHIO, YUUTHIBAsi OFPAaHUYEHUS CO CTOPOHBI
JPYTUX YYaCTHUKOB M PECYpPCHBIE OTPaHUUEHUS;
* 3aHMMAaTh Pa3HbIE MO3UIMH B TI03HABATEIBLHOU AEATEIBHOCTH
3) ocBoeHHE KOMMYHUKATUBHBIX Y Y/I:
* OCYILECTBIIATH ACJIOBYI0 KOMMYHUKALIMIO KaK CO CBEPCTHUKAMM, TAK U CO B3POCIIBIMU;
* [IpH OCYILECTBICHUH IPYNIIOBOM pabOThI OBITh KaK PYKOBOAUTENEM, TAK U YICHOM MPOEKTHOW KOMaHIbI
B Pa3HBIX POJIAX(T€HEPAaTOPOM UAEH, KPUTHUKOM, UCIIOJIHUTENEM U T.11.);
* Pa3BEPHYTO, JJOTUYHO M TOYHO M3JIaraTb CBOKO TOUKY 3PEHHUSI C HCIOJIb30BAHUEM AJICKBATHBIX SI3BIKOBBIX
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CPEICTB;
* pacro3HaBaTh KOH(PIUKTOTEHHBIE CUTYAIIMH U TPEI0TBpaIlaTh KOHMIUKTHI O MX aKTUBHOH (a3bl;
* COIVIACOBBIBATH MMO3UIMH WICHOB KOMAaHJbI B IIpoliecce padoThl Hal OOIUM MPOAYKTOM/ pelIeHUEM;
* IPEICTABIATH MTyOIUYHO PE3yNIbTaThl MHAWBUIYAIBHOMN U TPYNIIOBOM JESTEILHOCTH KaK Mepes
3HAKOMOMH, TaK U IIepe]l HE3HAKOMOM ayIuTOPUEH;
* NOoA0UPATh MAPTHEPOB TS JCJI0OBOM KOMMYHHUKALIUU;
* BOCIIPUHUMATh KPUTHUECKHE 3aMEYaHUs KaK pecypc COOCTBEHHOI'O pa3BUTHS;
* TOYHO U €MKO (OPMYIMPOBATH KaK KPUTUUECKHE, TAK U OJJOOPUTENIbHBIC 3aMEYaHUs B aJIpeC JPyTrux
JIOJIEH B paMKax J1el0BOH U 00pa30BaTeIbHOW KOMMYHHUKALMY, U30€eras Ipyu 3TOM JMYHOCTHBIX
OLICHOYHBIX CYXKICHUM.

IIpeaMeTHBIE pe3yJIbTAThI

Y4YeHukK Hay4YuTCH:
e coOnrofare npaBuiia OE€30MaCHOCTHM M OXpaHbl Tpyaa Npu pabore ¢ yd4eOHBIM U J1aOOPAaTOPHBIM
o0opynoBaHUEM;
® [IOHMMaTb CMBICII OCHOBHBIX (HU3MYECKUX TEPMHUHOB: (U3UYECKOE TeJo, (puU3MUecKoe SBICHHE,
¢bu3nyeckas BeINYMHA, €IUHHUIIBI U3MEPEHNUS;
® pacrmo3HaBaTb MpOOJEMbl, KOTOPblE MOXHO PpEHIMTh MpPHU MHOMOLIM (PU3UYECKUX METOJIOB;
aHAJIM3UPOBATh OTHAEJIbHBIC JTalbl IPOBEACHMS MCCICHOBAHUNW W HHTEPIPETUPOBATh PE3YNIbTAThI
HaOII0ICHUH U ONBITOB;
® CTaBUTh ONBITHl IO MCCIEJOBAHUIO (U3UYECKUX SBICHUH WIM (PU3MUECKUX CBOWCTB Ten 0Oe3
UCIOJNb30BaHUs MPSAMBIX M3MEPEHHUH; HpU 3TOM  (GOpMYyIHpoBaTh MpolieMy/3ajauy y4eOHOro
SKCIEPUMEHTA; COOUpaTh YCTAHOBKY U3 MPEAJOKEHHOIO O0OpYIOBaHMS;, HPOBOAUTH ONBIT U
(bopMyIHpOBATh BHIBO/IBI.
[pumeuanue. Ilpu mnpoBeneHUM wuccinenOBaHUS (PHU3HMUECKUX SBICHUHA W3MEPUTENIbHBIC TPUOOPHI
UCTIONB3YIOTCS JIMIIb KaK JAaTYUKUd HM3MEpPeHHS (DU3MYECKUX BEJIWYHMH. 3alHCH TOKAa3aHWUU TPSMBIX
U3MEPEHUI B 3TOM citydae He TpeOyeTcs.
® [IOHMMATh POJIb SKCIIEPUMEHTA B MOJIyY€HUH HayYHOU HH(pOpMaLuy;
® [IPOBOJUTH MpPSMbIe U3MEpeHHs (PU3NYECKUX BEJTUYUH: BpEMsl, pacCTOsIHME, Macca Tella, 00beM, Cuia,
Temreparypa, arMoc(hepHoe JaBJIE€HHE, BIAKHOCTh BO3JyXa, HANpsDKEHUE, CWJIa TOKa; MPH 3TOM
BBIOMpPAaTh ONTUMANbHBIM CHOCOO M3MEpeHHs W MCIOJb30BaTh MPOCTEHIINE METOABI OLEHKH
ITOTPEIHOCTEN U3MEPEHUM.
® [POBOJIUTH HCCIIEIOBAHUE 3aBUCHUMOCTEH (U3MUYECKUX BEJIMYMH C MCIIOJIb30BAHUEM IPSIMBIX
M3MEpPEHUIl: IPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHUPOBATh pe3yNbTaThl MOTYYEHHONW 3aBUCUMOCTH
(bu3NYeCKUX BEJIMYUH B BUJIE TaOIUI U rpa(HKOB, A€7aTh BHIBOJBI IO PE3YIbTaTaM HCCIEI0BaHUS;
® [POBOJUTH KOCBEHHBbIE M3MEPEHMs (U3MUECKUX BEJIMYMH: NPHU BBHINOJIHEHUH H3MEpeHHH coOuparb
AKCIEPUMEHTAJIBHYIO YCTAHOBKY, CIIEIys NPENJIOKEHHON HHCTPYKLIUH, BEIUUCIISITh 3HAYEHNUE BEJTMUNHBI U
AQHAJIM3UPOBATh MOJYYEHHBIE PE3YJIBTAThl C YUETOM 33 JaHHOM TOYHOCTH U3MEPEHU;
® aHAJIM3UPOBAaTh CUTyallMM IPAKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa, y3HaBaTb B HUX IPOSBICHUE
M3YYCHHBIX (U3UYECKUX SIBJICHUN MM 3aKOHOMEPHOCTEH M MPHUMEHSATh MMEIOIIMECs 3HAaHUS Uil HX
00BSICHEHUS,
® [OHMMAaThb MPUHIUNBI JEHCTBHUS MAIIMH, NPUOOPOB M TEXHUYECKUX YCTPOMCTB, YCIOBHS UX
0€301acHOr0 MCIOIb30BAaHM B TIOBCEHEBHOM KU3HU;
® JCMOJb30BaTh IPU BHINOJHEHUHM YYEOHBIX 33/a4 HAyYHO-MOMYJSPHYIO JUTEPaTypy O (U3HUECKHX
SBJICHUSX, CIIPABOYHBIE MAaTEPUAIIBL, pecypchl IHTEpHET.



Yuenuk nonyuum eozmorncnocmo naynumoca:
® 0CO3HABAMb YEHHOCMb HAYYHBIX UCCLe008AHUl, PONb (PUIUKU 6 PACULUPEeHUU NpeoCmasieHull 00
OKpyJicarowiem mupe u ee 6K1a0 8 YIyuueHue Kauecmea HCUsHU,
® UCNONBL308aMb NPUEMbL NOCMPOEHUS U3UYeCKUXx mooenell, NOUCKa u GopMyIuposKu 00KA3amenbCme
8bLIOGUHYMbBIX 2UNOME3 U MEOPEMUYECKUX 86180008 HA OCHOBE IMNUPUUECKU YCAHOBIIEHHBIX (YaKmos;
® Cpasnueamb MOYHOCMb USBMEPeHUsl (QU3UYeCKUX BeluduH No GeluduHe UX OMHOCUMENbHOU
nO2peutHocmu npu NPoeedeHUl NPAMbIX USMEPEHULL
® CaMOCMOSAMENbHO NPOBOOUMb KOCBEHHblE USMEPEHUs U UCCLe008aHUS (QUIUUECKUX BENUUUH C
UCNONBL308AHUEM PAZTUUHBIX CNOCOO08 UBMEPEHUS PUIUUECKUX BENUYUH, 8blOUPAMb CPEOCMEA USMEPEHUs
¢ yuemom HeoOX00UMOU MOYHOCMU UsMepeHUtl, 000CHO8bI8AMb 8b100P CNOCO0A U3MEPEHUsl, A0EK8AMHO20
nocmasieHnoll 3a0aue, npo8oOUmMb OYEHK)Y 00CMOBEPHOCMU NONYYEHHbIX PE3VIbMAamos;
® gOCHpUHUMAMb UHDOPMAYUIO GUIULECKO20 COOEPIHCAHUsI 6 HAYUHO-NONYIAPHOU Jumepamype u
cpeocmeax Maccogou uHGopmayul, KpUmuiecKyu OYeHusamy NOIY4eHHYI0 UHGOPpMAayulo, aHalusupys ee
cooepicanue u Oannvie 00 UCMOYHUKE UHDOPMAYULL,
® co30asamv cOOCMEEHHble NUCbMEHHble U YCMHble COOOUWjeHUsl O (PUIUUECKUX SGLEHUAX HA OCHOGe
HECKONbKUX UCMOYHUKO8 UHDOpMaAyuu, ConpoeodIcoams GblCMyNnieHue npe3eHmayueti, yuumoleds
0cobeHHoCmU ayOumopuy C8epCmHUKos.

Mexanu4eckue siBJICHUA

Y4eHHK HAyYUTCH:
® Dpaclo3HaBaTb MEXAHUYECKHE SIBJICHUS U OOBSCHITb HAa OCHOBE HMEIOLIUXCA 3HAHUA OCHOBHbIE
CBOMCTBA WM YCJIOBHS IIPOTEKAaHUs OTUX SBICHWI: PAaBHOMEPHOE M HEPAaBHOMEPHOE IBUXKCHHUE,
PaBHOMEPHOE U PAaBHOYCKOPEHHOE NPSIMOJIMHEHHOE JBUKEHHE, OTHOCUTEIBHOCTh MEXaHMYECKOIo
IBIKEHUsS, CBOOOJHOE IIaJeHUWEe TeJ, PpaBHOMEPHOE [JBH)KEHHE 10 OKPYXHOCTH, WHEepLus,
B3alMOJCHUCTBUE TeJ, PEAKTUBHOE ABW)KECHHUE, Iepefada JaBJICHUS TBEPIAbIMHM TEJIaMH, >KHIKOCTAMU U
ra3amu, arMmoc(epHoe AaBlieHHe, IUIaBaHUE TeJl, PABHOBECHE TBEPABIX TeJl, UMEIOLIUX 3aKPEINIEHHYIO OCh
BpallleHus1, KojeOaTeIbHOE IBUKEHUE, PE30HAHC, BOJIHOBOE JBUKEHUE (3BYK);
® ONUCHIBaTh M3yYEHHBIC CBOMCTBA T€T M MEXAaHWYECKHE SIBICHHS, UCHOJb3Ys (U3NUECKHE BETHMUUHBL:
yTh, IepeMeIleHHe, CKOPOCTh, YCKOPEHHE, epro]] 00pallleHns, Macca Tela, IVIOTHOCTh BEIlecTBa, CHila
(cunma TsDKECTH, Cuila YNPYrocTH, CWJIa TPEHHSs), JaBJI€HHE, UMITYJIbC Tejla, KUHETUYecKas SHeprus,
MOTEHLIMAJbHAsT DHEpPrusi, MeXxaHudeckas pabora, MexaHuuyeckas MomHocTh, KIIJ[ mpu cosepiienun
paboThl C HCIONB30BAHWEM MPOCTOTO MEXAaHW3Ma, CHJIa TPEHUs, aMIUIMTYAa, NEpHOoA M YacToTa
KoJIeOaHUM, JJIMHA BOJHBI M CKOPOCTb €€ PACIpOCTpPaHEHMs; MpU OMMCAHWU IPaBWIBHO TPAKTOBATh
¢u3n4ecKuii CMBICT HCIOJB3YyEeMBIX BEJIMYMH, MX OOO3HAUYEHUS M €IMHHUIBI W3MEPEHUs, HaXOIUTh
(bopMyIbl, CBSI3BIBAIOLINE JTaHHYIO (PU3UUECKYIO BEIMUHUHY C APYTMMHU BEJIMYMHAMU, BBIYUCIIATH 3HAYCHUE
(bu3n4ecKoil BeIUYHHBI;
® aHaAJIM3UPOBATh CBOICTBA TEJ, MEXaHUYECKUE SIBJICHMS U MPOLECCHl, UCIONb3Yd (PU3NUECKUE 3aKOHBI:
3aKOH COXPaHEHHs HEPruH, 3aKOH BCEMHPHOIO TATOTEHHsI, MPUHLUI CYNEPHO3UIMU CUIT (HAXOXKIEHUE
paBHoaeicTBytouiel cuiel), I, I u 11l 3akons! HproTOHA, 3aKOH COXpaHEHMsI UMITYJIbCA, 3aKOH ['yKa, 3aKoH
[Tackans, 3akoH Apxumena; IpPH OSTOM pPa3IU4aTh CIOBECHYIO (OPMYITUPOBKY 3aKOHA M €ro
MaTeMaTH4eCKOE BBIPAXKCHHUE;
® pa3nuyaTh OCHOBHBIE TPU3HAKUM H3YYCHHBIX (HU3MUECKUX MOjeJel: MaTepualibHas TOYKa,
MHEpLUaabHas CUCTEMA OTCUETA;
e pemath 3aJayd, HUCIOJIBb3YS (PU3NYECKUE 3aKOHBI (3aKOH COXpPAHEHHS! SHEPruu, 3aKOH BCEMHUPHOIO
TATOTeHHUs, npuHUun cynepnosuuuu cui, I, II u III 3akonsl HbproToHA, 3aKOH COXpaHEHHUS HMIIYIbCA,
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3akoH ['yka, 3akon I[lackais, 3akon Apxumesna) u Gopmysibl, CBI3bIBAOIMNE (PU3NUECKUE BETHYUHBI (TTyTh,
CKOPOCTbh, YCKOPEHHE, Macca Tella, MJIOTHOCTh BELIeCTBa, CUJjla, IaBICHUE, UMIYILC Tela, KHHETHYeCKas
SHEprus, MOTEHIMAIbHAs SHEPrusi, MexaHudeckas paboTa, MexaHmdeckas MomHoctb, KIIJ[ mpoctoro
MEXaHH3Ma, CHJIa TPEHUS CKOJIbKEHHUS, KOA(PUIMEHT TPEHHs, aMIUIUTY/a, IIEPHOJL U 4acTOTa KoJIeOaHUH,
JUITMHA BOJIHBI M CKOPOCTb €€ DPacCIpOCTpaHEHMs): HAa OCHOBE aHajHM3a YCJIOBHUS 3aJayd 3alvChIBaTh
KpaTKoe YCIIOBUE, BBIACIATh (PU3MUECKHe BEIMYMHBI, 3aKOHBI M (OpMYsbl, HEOOXOMUMBIE 7S €e
pelIeHus, TPOBOIUTH PACUEThl U OL[EHUBATh PEAIbHOCTh MOJTYYEHHOI0 3HaUueHUs! PU3NUYECKON BETHUHHBI.

Yuenuk nonyuum eozmorncnocmo nayuumocsa:
® UCNONB308aMb 3HAHUA O MEXAHUYECKUX SA6LEeHUSX 6 HNOBCEOHEGHOU JHCU3HU O obecneyenus
bezonacHocmu npu obpawjeHuu ¢ npudOpamu U MexHU4ecKUMU YCMpOUCmeamu, Ol COXPAHeHUs.
300P08bSL U COONOOEHUSL HOPM IKOTO2UUECKO20 NO0BEOeHUsl 8 OKpYcarouell cpeoe;, npusooums npumepbl
NPAKMUYECcKo20 UCNONb308AHU PUIUYECKUX SHAHUN O MEXAHUYECKUX ABIEHUAX U DPUUUECKUX 3AKOHAX,
npuMepvl  UCNONb306AHUA  B0300HOBNAEMbIX UCMOYHUKOS JIHEPeUU; IKOJIOSUYECKUX NOCIe0Cmeull
UCCLe008AHUL KOCMUYECKO20 NPOCMPAHCME,
® pazIuuaAmMb 2pAHUYbl NPUMEHUMOCMU DUUYECKUX 3AKOHO8, NOHUMAMb 6CeodWull  xapakmep
QyHOamenmanvbHbIX 3aKOHO8 (3AKOH COXPAHEHUs] MeXaHU4ecKol dHepeul, 3aKOH COXPAHeHUs UMNYIbCA,
3GKOH BCEMUPHO20 MA20MEHUS) U O0SPAHUYEHHOCMb UCNONb308AHUSL YACMHBIX 3aKOHO8 (3axoH Iyka,
Apxumeoa u op.);
® HAXOOUMb A0EK8AMHYIO NPEOJIONCEHHOU 3a0aye usuUYecKyo MoOoelb, paspeuiams npodiemy Kak Ha
OCHOBE UMEIOWUXCS 3HAHUL NO MEXAHUKE C UCNONb308AHUEM MAMeMAmuiecko2o annapama, maxk u npu
noMowu Memooo8 OYeHKU.

TenjioBble siBJIeHUS

Y4yeHHK HAy4YHTCs:
® pacro3HaBaTh TEIUIOBBIC SIBICHHS M OOBSCHATH HA 0a3e MMEIONIMXCS 3HAHUI OCHOBHBIE CBOWCTBA WIIH
YCIIOBHS IPOTEKAHMS 3TUX SBJICHUN: T dy3usi, H3MEHEHNEe 00beMa TN MPH HarpeBaHUH (OXJIAXKICHHUH),
OoubIast CKMMAEMOCTh Ta30B, Majast CKMMAEeMOCTb KHIKOCTEH M TBEpABIX Tell; TEIJIOBOE PaBHOBECHE,
WCTIapeHne, KOHJEHCAIMs, TUIABJICHUE, KPHCTAUTU3aIMs, KUTICHHE, BIAKHOCTH BO3/yXa, Pa3JIMYHbIC
crocoObl  Terulonepenadyn (TEMIONPOBOAHOCTb, KOHBEKIMS, W3JIydYeHHE), arperarHble COCTOSHHS
BEIIIeCTBA, MOMIOLUIEHUE SHEPrUH NpU UCHApEHUM KHUJKOCTH U BBIACICHHUE €€ NMPU KOHJCHCALUH Mapa,
3aBUCHMOCTh TEMIIEpaTyphl KUIIEHUS OT JaBICHUS;
® ONUCHIBaTh HM3YYECHHBIC CBOICTBAa TEN W TEIUIOBBIC SBICHHS, HCIONB3ysd (PH3NYECKHE BEITHMYUHBI:
KOJIMUECTBO TEIUIOTHI, BHYTPEHHSS SHEPTHsl, TEMIIEpaTypa, yAelbHas TeIJIOEMKOCTh BELIECTBA, YelbHas
TEIUIOTa IUIABJICHMS, yAelbHas TeIJoTa MapooOpa3oBaHus, YAeNbHAs TEIUIOTa CrOpaHMs TOILIUBA,
K03(pPUIMEHT MONEe3HOTO NEHCTBUS TEIMJIOBOTO JBUTATENs; MPH OMHMCAHUU TPABUIBHO TPAKTOBATh
(GU3NYECKHid CMBICT HCIOJB3YyEMBIX BEJIHYMH, WX OOO3HAYEHUS M EIWHUIBI W3MEPEHUs, HaXOIUTh
(bopMyITBI, CBSI3BIBAIONINE JAHHYIO (PHU3UYECKYIO BEIMYUHY C APYTHMHU BEIMYMHAMH, BBIYUCIISTH 3HAYCHUE
(hU3UYECKON BETUYUHBI,
® aHaJIM3UPOBATh CBOMCTBA TeJ, TEIUIOBBIEC SIBICHHS M IPOLECCHI, UCMOIb3Ysl OCHOBHBIE IOJIOKEHUS
aTOMHO-MOJICKYIISIPHOTO YUEHHSI O CTPOCHUH BEIIECTBA M 3aKOH COXPAaHEHHSI YHEPTHH;
® pa3nuyarh OCHOBHbIE NMPU3HAKU HM3YYEHHBIX (DU3MYECKHX MOJENed CTPOEHHs Ta30oB, XKHUIKOCTEH U
TBEP/BIX TE,
® TIPUBOAUTH MPUMEPHI TPAKTHUECKOTO UCIIONBL30BaHUS (U3NYECKUX 3HAHUH O TETIOBBIX SIBICHUSX;
e pemarh 3a7a4d, HCIOJB3YysSd 3aKOH COXPAaHEHHsS DHEPTrUM B TEIUIOBBIX Mpoleccax u (OPMYIIBI,
CBSI3BIBAIONIE (DU3NYECKHE BEIMYMHBI (KOJMYECTBO TEIUIOTHI, TEMIEpaTypa, yAeIbHas TEeTUIOEMKOCTb
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BEIIECTBA, YACHbHAs TEIUIOTA IUIABJICHHWS, YIeNbHAs TEIUIOTa MapooOpa3oBaHWs, YAelbHas TEIUIoTa
CropaHusi TOIUIMBA, KOX(D(PHUIIMEHT IMOJIE3HOTO NEHCTBHS TEIUIOBOTO [BHUTAarelis): HA OCHOBE aHalu3a
YCIIOBUS 33/1aud 3alHUChIBATh KPAaTKOE YCIOBUE, BBIICISITh (PU3NUCCKHUE BEITUYUHBI, 3aKOHBI H ()OPMYIIHI,
HE0oOXOMUMBIC JIJISl €€ PEIICHUs, MPOBOJAUTh PACUYeThl M OICHUBATH PEATBHOCThH IMOJYYCHHOTO 3HAYCHHS
(u3MYECKOl BETUYHUHEI.

Yuenux nonyuum 6o3moixncnocmo nayuumuca:
® UCNONB308aMb 3HAHUS O MENLOBbIX AGNEHUAX 8 NOBCEOHEBHOI JHCUSHU 0151 0becneyenus 6e30nacHocmu
npu oopawieHuy ¢ npudoOPamu U MeXHUYeCKUMU YCMpOoUCmeamu, 0Jisk COXPAHeHUsl 300P08bsL U COONOOeH s
HOpM  3KOJLO2UYECKO20 NOBEOCHUsl 8 OKpyJcarowel cpede;, Npugooumv Npumepbl IKOL0SUYECKUX
nociedcmeuil pabomul Ogucameneli 6HYMpPeHHe20 C2OPAnUs, MENL08bIX U SUOPOILEKMPOCAHYULL
® pazuyamv CpaHuybl NPUMEHUMOCMU QUUYECKUX 3AKOHO8, HNOHUMAMb B8CeOOWULl  Xapakmep
@dynoamenmanvHulX QU3UYECKUX 3AKOHO8 (3AKOH COXPAHEHUs DHepeul 8 MeNni08blX Npoyeccax) u
02PAHUYEHHOCMb UCNONB308AHUSL YACHHBIX 3AKOHOB,
®  HAXOOUMb A0EKBAMHYIO NPEONONCEHHOU 3a0aye PU3UYECKYI0 MOOelb, pa3peuams npooiemy Kak Hd
OCHOBE UMEIOWUXCA 3HAHULL O MENI08bIX AGIEHUAX C UCHOIb308AHUEM MAMEMAmuiecKkoeo annapamd,
Max u npu NOMOWU Memoo08 OYeHKU.

DJIeKTpUYeCKHe U MATHUTHBIE SIBJIEHUSI

Y4eHHK HAy4YUTCH:
® pacIo3HaBaTh AICKTPOMATHUTHBIC SIBICHUS W OOBSCHITH HA OCHOBE UMEIONIUXCS 3HAHWI OCHOBHBIC
CBOMCTBA WJIM YCIIOBHsSI TNPOTEKAHHs STHX SBICHUUN: 3JICKTPU3aIMs TeJ, B3aMMOJCHCTBHE 3apsjioB,
ANEKTPUYECKUI TOK M €ro JCUCTBUS (TEIIOBOE, XUMHUYECKOE, MarHUTHOE), JCHCTBHE AJICKTPHUYECKOTO
MOJISl HA 3aPSDKCHHYIO YaCTHILY.
® COCTaBIISITh CXEMBI JJIEKTPHUUECKUX IIeTeld C IOCIIEAOBATEIbHBIM M MApaUICIbHBIM COEIUHEHHEM
AIIEMEHTOB, pa3iinyasi YCIOBHbIC 0003HAUCHHSI DJICMEHTOB JICKTPUYECKHX LeNel (MCTOYHHUK TOKa, KITHOU,
PE3UCTOp, PEOCTAT, JTAMIIOUKA, aMIIEPMETP, BOJIBTMETD).
® ONWCHIBAaTh HM3YYCHHBIE CBOWCTBA TEN W JJICKTPOMATHUTHBIC SIBICHUS, HCIONB3Yys (DHU3NIEeCKUe
BEJIMUMHBI: DIEKTPUYECKH 3apsii, CHJlIa TOKa, DJJIEKTPHUUECKOE HaNpsOKEHHE, DJJIEKTPUUYECKOe
COIIPOTUBIIEHHE, YAETHbHOE COMPOTHBICHHE BEIIECTBa, paboTa 3JIEKTPUUYECKOTO MOJIs, MOIIHOCTh TOKA;
MPU OMUCAHUM BEPHO TPAKTOBaTh (PU3UYECKUN CMBICT HCIONB3YEMBIX BEIMYWH, MX OOO3HAUYeHUs W
€IUHULIBI U3MEPEHMsI; HaXOIUTh (POPMYIIBbI, CBSI3BIBAIOIINE JAaHHYIO (DU3MUECKYIO BEIIMYUHY C APYTUMHU
BEJIMYMHAMH.
® aHAIM3HPOBATh CBOMCTBA Tel, AIIEKTPOMATHUTHBIE SBICHHUS M TPOIECCHI, UCHONB3ysd (pU3ndeckue
3aKOHBI: 3aKOH COXPAaHEHHUs SIIEKTPUYECKOTo 3apsna, 3akoH Oma A y4yacTka Lienu, 3akoH Jlkoyms-
JleHna; mpu 3TOM pas3IyaTh CIOBECHYIO (HOPMYIIMPOBKY 3aKOHA U €T0 MareMaTH4eCKOe BBIpaKEHHE.
® TPUBOAUTH MPUMEPHl MPAKTUYECKOTO HCIONB30BAHUA (U3MUECKUX 3HAHUH O SIEKTPOMArHUTHBIX
SIBIICHUSX
e pemiarh 3a/1au, UCTHOIB3Ys (hU3HUECKHe 3aKOHBI (3akoH OMa Juist yyacTka 1emnu, 3akoH [[xoynsa-Jlenia,
3aKOH MPSMOJIMHEHHOTO PacpOCTPaHEHUs CBETA, 3aKOH OTPAKEHUS CBETA, 3aKOH MPEJIOMIICHUS CBETa) U
dbopMynbl, CBs3BIBAIONIME (PU3MYECKHME BEIMYMHBI (CHJIa TOKa, DJIEKTPHUECKOE HAIpsKEHUE,
AIIEKTPUYECKOE COMPOTUBIICHHUE, YIACIbHOE COMPOTHUBIEHHE BEIIEeCTBa, paboTa 3IEKTPUUECKOTO TMOJIS,
MOIITHOCTh TOKa, (OPMYJBI pacdeTa ODIEKTPUYECKOTO COMPOTHBICHHS TIPH TIOCIEIOBAaTeIbHOM U
napajuieIbHOM COCJMHEHUU TPOBOIHUKOB): Ha OCHOBE aHAlM3a YCJIOBHUS 3aJadd 3allMChIBaTh KPATKOE
YCIIOBUE, BBIACIATh (U3NUYCCKHUE BEIWYUHBI, 3aKOHBI W (OPMYIIBI, HEOOXOTUMBIC JJIs €€ pPEelIeHHUS,
MIPOBOJIUTH PACUETHI M OICHUBATh PCATHHOCTH TOJTYICHHOTO 3HAUCHUS (PU3HUYCSCKON BEITMUNHBI.
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Yuenux nonyuum 6o3moixncnocmo nayuumeoca:
® UCNONB308aMb 3HAHUS 00 31EKMPOMACHUMHBIX SGNEHUAX 8 NOBCEOHEBHOU JHCU3HU Olisi obecneyenus
bezonachocmu npu oobpawjenuy ¢ npubOpPaMU U MEXHUYECKUMU YCMPOUCmeamu, OJisi COXPAHEHUs.
300P08bSL U COONOOEHUSL HOPM IKOTO2UUECKO20 NOBEOeHUsl 8 OKpYcarouell cpeoe;, npusooums npumepbl
BNUAHUSL DNEKMPOMASHUMHBIX USTYYEHULL HA JHCUBbIE OP2AHUMDYL,
® pPazIUYaAmMb SPAHUYLL NPUMEHUMOCIU QUUYECKUX 3AKOHO8, HNOHUMAMb 8CeoOWUll  Xapaxkmep
yHOamenmanvbHbLIX 3aKOHO8 (3AKOH COXPAHEHUsl JIeKMPUHEecKoeo 3apsaod) U 02PaHu4yeHHOCHb
UCNONL30BAHUS YACMHBIX 3aKOHO08 (3akoH Oma 0ns yuacmka yenu, 3akon /[ocoynsa-Jlenya u op.);
® UCNONB308aMb NPUEMbL NOCMPOEHUST PUULECKUX MOOelel, NOUCKA U HOPMYTUPOBKU OOKA3AMENbCIE
BbLIOGUHYMbBIX 2UNOME3 U MEOPEMUYECKUX 8b160008 HA OCHOBE IMNUPULECKU YCMAHOBILEHHbIX aKmos;
® HAXOOUMb A0EKBAMHYIO NPEONONCEHHOU 3a0aye PU3UYECKyI0 MoOelb, pa3peuams npooiemy Kak Hd
OCHOBE UMEIOWUXCSL 3HAHUU 00 3NeKMPOMACHUMHBIX S6LEHUSAX C UCNOAb308AHUEM MAMEMAMU4ecKo2o
annapama, max u npu LOMOwU Memooo8 OYeHKU.

4. OueHkKa J0CTHKeHHS IJIAHUPYeMbIX pPe3y/JbTaTOB 0CBOCHHS Y4eOHOH NMporpaMmbl

IIpuMepHBIe HOPMBI OLIEHKH 3HAHMN M YMEHHMH yyaluxcs 1mo gusuke
IIpu oneHKe OTBETOB ydalIUuXCsl yYUTBIBAIOTCS CIELYIOIINAE 3HAHUSA:
0 pu3IecKuX ABJICHUAX!
® [IPU3HAKHU SIBJICHUSI, [10 KOTOPHIM OHO OOHApPYKUBAETCS;
® yCJIOBUS, IPU KOTOPBIX MPOTEKAET SIBJICHMUE;
® CBA3b JIAaHHOTO SIBJICHUH C JPYTUMU;
® 00BbsICHEHHE SIBJICHUSI HA OCHOBE HAYYHOU Teopuu;
® [I[PUMEPHI YUETA U UCIIOIb30BAHUS €TO Ha MPAKTUKE;
0 ¢pu3NYeCKUX ONbITAX:
® [1€JIb, CXEMA, YCJIOBHSI, ITPH KOTOPBIX OCYIIECTBIISUICA OIBIT, X0/ U PE3YNbTaThl OIIbITA;
0 ¢pu3nyecKnuX NOHATHAX, B TOM YHUcJIe U 0 PU3NYECKUX BeJTUYNHAX!
® SIBJICHUSI WJIM CBOMCTBA, KOTOPbIE XapaKTepU3yIOTCS JaHHBIM MOHATHEM (BETUUYNHON);
® OTpe/iesieHNe TOHATHUS (BEIMYMHBI);
® (hopMyIIBL, CBA3BIBAIOLINE IAHHYIO BEJIMYMHY C IPYTUMU;
® ¢IMHUIIB! (PU3UUECKON BEIINUMHBI,
e crI0cOObI U3MEPEHNUs BETNUHHBI,
0 3aKOHAX:
e (opMynupoOBKa U MareMaTH4ECKOE BhIPA)KEHUE 3aKOHA,
®  OIBITHI, TOATBEPKIAIOIINE €T0 CIPABEIJINBOCTS;
® [IpUMEPHI yUe€Ta U IPUMEHEHNUS Ha NPAKTUKE;
®  YCJIOBUS MPUMEHUMOCTH (JUIs CTApIIMX KIAcCOB);
0 GU3HYECKUX TEOPHUHAX:
®  ONBITHOE 0OOCHOBaHHUE TEOPUU;
®  OCHOBHbIE IOHATHUS, IOJOKEHHUSI, 3AKOHBI, TPUHIUIIBL;
®  OCHOBHBIE CIIEJICTBHS;
® [IpaKTHYECKHE MPUMEHEHHUS;
®  IpaHULbI IPUMEHUMOCTH (JJIs1 CTApIINX KIACCOB);
0 npudopax, MeXxaHM3Max, MalIuHAX:
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e  HA3HAYCHUE; [IPUHLIMII IEUCTBUA U CXEMa YCTPOICTBA;

® TpUMEHEHHE U MPaBHJIa MOJIb30BAHUS IPUOOPOM.

®uznyeckne U3MepeHUsI.

e OnipeieieHHe LEHbI IeNEHNs U TIPeiesia U3MEpPEHUs Ipuodopa.

e OnpeaensaTh aOCOIOTHYIO OTPEUIHOCTh U3MEPEHNUs Ipudopa.

e OTOMpaTh HYKHBIN NPUOOP U MPABUIBHO BKIIIOYATh €I0 B YCTAHOBKY.

e CHUMaTh MOKa3aHus NMpHUOOpa M 3aMUCHIBATh UX C YY€TOM a0CONIFOTHON MIOTPEIIHOCTH U3MEPEHHUS.
OnpenensaTb OTHOCUTENBbHYIO IOTPEIIHOCTh U3MEPEHUH.

Crnenyer yduThIBaTh, YTO B KOHKPETHBIX CIIydasiX HE BCE€ TPeOOBaHUS MOTYT OBITh MPEABSBICHBI

ydalumMmcsi, HapuMep 3HaHHWE I'paHUl] NPUMEHMMOCTU 3aKOHOB M TEOPHH, TaK KaK 3TH T'PaHUIIBI HE

BCEI/la PacCMaTpHUBAIOTCA B Kypce (PU3UKH CPEeJHEN IIKOJIBL.

OueHke noasIeKaT yMeHusl:

® IPUMEHSATH TOHSTHS, 3aKOHBI U TEOPUHU ISl OOBSICHEHUS SBICHUH NPHUPOIbI, TEXHUKH; OIICHUBAThH
BIIMSHUE TEXHOJIOTMYECKHUX IPOLIECCOB HAa HKOJOTHIO OKPYKAIOLIEH Cpenbl, 310pOBbE YEIOBEKA U
JPYTUX OPraHHU3MOB;

® CAMOCTOATENIEHO paboTaTh C Y4eOHMKOM, HayYHO-TIOMYJISIpHOW JuTeparypol, napopmanueir B8 CMU u
HNnTepHere;

e pelaTh 33a41 Ha OCHOBE U3BECTHBIX 3aKOHOB U (hOpPMYII;

® [10JIb30BATHCSI CIIPABOYHBIMU TAOMUIIAMU (PU3NYECKUX BEJTUYUH.

IIpu onenke J1aGopaTOpHBIX padoT YYMTHIBAKOTCS YMEHHUS !

® [IJIJAHUPOBATh IIPOBEJCHUE OIIbITA;

e cOOMpaTh YCTAHOBKY IO CXEME;

® [10JIb30BATHCSI U3MEPHUTEIBHBIMUA TPUOOPaMU;

® [IPOBOAMTH HAOIOEHMS, CHUMATh IOKA3aHUS H3MEPUTENbHBIX HpPUOOPOB, COCTABIATH TaOIHILIBI
3aBHCHUMOCTH BEJIMYMH U CTPOUTH rpauKu;

® OLICHUBATh ¥ BBIYUCIIATH IOTPEMIHOCTH U3MEPEHUN;

® COCTaBIISITh KPAaTKUIM OTYET U JeNaTh BHIBOJIBI 10 MPOJIEIAaHHOM padoTe.

Crnenyer oOpamarb BHUMaHHE Ha OBJIAJEHME YYal[UMMCA TPABWIBHBIM  yIOTpeOleHueMm,

MPOU3HOLICHUEM U TMPABONUCAHHEM (PU3MYECKUX TEPMHUHOB, Ha PA3BUTHE YMEHMH CBA3HO M3JIararhb

U3y4aeMblil MaTepual.

OuneHka 0TBETOB y4alIuxcsi

Ouenka 5 cTaBUTCS B TOM Ciy4yae, €CJIM Yy4alluiics IMOKa3bIBa€T BEPHOE MOHMMaHHUE (U3MUecKoit

CYIIIHOCTH pPACCMaTpPUBAEMBIX SIBIICHUH M 3aKOHOMEPHOCTEH, 3aKOHOB U TEOpHM, [aeT TOYHOE

ONpe/ieJIeHNe M HCTOJKOBAaHWE OCHOBHBIX IMOHSATHM M 3aKOHOB, TEOpUHM, a TaKkKe IMpaBUIbHOE

onpejeneHre (U3NUECKUX BEJIWYMH, MX EIUHUI] U CIOCcOO0B M3MEpEHUs; MPAaBUIBHO BBINTOJIHSIET

YEepTEkH, CXEeMbl U TpadUKH; CTPOUT OTBET MO COOCTBEHHOMY IUIAHY, COMPOBOXKIAET paccka3 HOBBIMHU

IIpUMEpPaMH, YMEET NPUMEHATh 3HAHUS B HOBOM CHUTyallMM IIPU BBIOJIHEHUU NPAKTUYECKUX 3aJaHUM;

MOXET yCTAaHABIUBATh CBS3b MEXKIY M3y4aeMbIM U paHEe M3yYEHHBIM MaTepHaloM MO Kypcy (U3MKH, a

TaK)X€ C MaTEPUAIIOM, YCBOEHHBIM ITPH U3YyYEHUH IPYTHX IPEIMETOB.

Ouenka 4 ctaBUTCS B TOM CIly4yae, €ClIM OTBET yYEHHUKa YIOBIIETBOPSET OCHOBHBIM TPEeOOBaHHSIM K

OTBETY Ha OLEHKY 5, HO 06€3 UCHOJIb30BaHMsI COOCTBEHHOIO IJIaHA, HOBBIX MPUMEPOB, 0€3 MpUMEHEHUs

3HaHUU B HOBOM CHUTYyallnH, 0€3 HCIOJb30BaHUS CBS3€il ¢ paHee M3yYEeHHBIM MaTepHUalioM, YCBOECHHBIM

IpU U3YYEHUHU JPYrHMX NPEIMETOB; €CIM y4alluiics AOMYCTUI OJIHY OIIMOKY WM He Ooyiee JBYX

HEJI0YETOB M MOYKET UCTIPABUTh UX CAMOCTOATEIBHO UIIH ¢ HEOOJBIION MOMOIIBIO YUUTEIS.
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Ouenka 3 CTaBUTCS B TOM Cllydae, €CIHM ydYalluiicsd MPaBUWIbHO MOHUMAET (DU3MYECKYIO CYIIHOCTh
paccMaTpuBaeMbIX SIBJICHUN U 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS OTAEIbHBIE MPOOEIbl B YCBOCHUHU
BOIIPOCOB Kypca (pU3HMKH;, HE MPENATCTBYET JaJIbHEUIIEMy YCBOCHHUIO MPOTrPaMMHOIO MaTepuaa, yMeeT
NPUMEHATH NOJTYYECHHBIC 3HAHUS TPH PELICHUU MPOCTHIX 33/1a4 C MCIIOJIb30BAaHUEM TOTOBBIX (pOpMyI1, HO
3aTPyAHSACTCS MPH PELICHUH 33734, TPeOyrommXx HpeoOpa3oBaHUs HEKOTOPHIX (OPMYH; JOMYCTUI HE
0osee ogHOM rpy0oii U OTHOM HErpyOol omuOKH, He OoJiee ABYX-TPEeX HErPyObIX HEIOYETOB.

Ouenka 2 cTaBUTCS B TOM Cllydae, €CiH yJalluiics He OBJaiesl OCHOBHBIMU 3HAHUSIMH B COOTBETCTBUU C
TpeOOBaHUSAMU U JIOMYCTHII OOJIBIIIE OMMOOK U HEAOUETOB, YEM HEOOXOAUMO JIJISl OLIEHKH 3.

Ouenka 1 craBUTCA B TOM Ciy4ae, €CIM yYEHUK HE MOXET OTBETHTb HU Ha OJUH M3 IMOCTABICHHBIX
BOIIPOCOB.

OueHka NMCbMEHHBIX KOHTPOJILHBIX padoT

Ouenka 5 ctaBuTCs 32 pabOTY, BEITIOJTHEHHYIO MTOJHOCTHIO 0€3 OIMMOOK U HEJIOYETOB.

Ouenka 4 craButcs 3a padOTy, BBITOJHEHHYIO MOJHOCTHIO, HO MPH HAJIMYUU HE Oojiee OAHON OIMHMOKH U
OJTHOTO He/loueTa, He OoJiee TpeX HEeA0YETOB.

Ouenka 3 ctaBuTCs 3a paboTy, BHIIOJHEHHYIO Ha 2/3 Bceil paboThl MPABWIBHO WM NP JOMYIIEHUH HE
Oonee omHOM TpyOoii ommbOku, He Oollee TpexX HErpyobIX OMIMOOK, OAHOW HErpy0oil OIIMOKH U Tpex
HEI0YETOB, MPU HAIMYUH YETHIPEX-TISITH HEJOYETOB.

Ouenka 2 ctaBuTcs 3a padoTy, B KOTOPOH YMCIIO OMMOOK U HEJOYETOB MPEBLICUIIO HOPMY JJIsl OLEHKHU 3
WJIA TIPaBUJIBHO BBITIOJTHEHO MeHee 2/3 paboThl.

Ouenka I craButcs 3a pabOTY, HEBBIIIOJHEHHYIO COBCEM WJIM BBIIIOJIHEHHYIO C IpyObIMU OIIMOKaMu B
3aJJaHUsX.

Ouenka 1a00paTopHbIX padoT

QOuenka 5 cTaBUTCS B TOM Ciy4ae, €CJIM YYal[Uiics BBIMOIHUI paboTy B MOJHOM 00beMe ¢ COOMIOICHUEM
HE00XOTUMOI MMOCIIEI0BATEIbHOCTH TPOBEICHHS OMBITOB U U3MEPEHHI; CAMOCTOATEIHHO U PAIlIOHATBHO
MOHTHpPYET HEO0OXonMMoe O00OpyJOBaHHME; BCE OIBITHl MPOBOAUT B YCIOBUAX M PEKUMAX,
o0ecreurBaroMX MOMyYeHUE MPaBUWIbHBIX PE3YJIbTaTOB U BBIBOAOB; COONIONAET TPeOOBaHUS MPaBUII
0e30macHOTO TpyAa; B OTYETE MPABWIIBHO W aKKYpaTHO BBIMIOJHSET BCE 3alUCH, TAONIMWIIBI, PHCYHKH,
4epTexH, rpaduK, BBIYUCICHHUS, IPABIIILHO BBIMOJHSAET aHAIN3 TOTPEITHOCTEM.

Ouenka 4 cTaBUTCS B TOM CIIy4yae, €CJIM yJalluiics BBITOJIHUI padOTy B COOTBETCTBUM C TPEOOBAHUSAMU K
OLIEHKE 5, HO JIOMYCTHJI JIBa-TpU HeloueTa, He Oosiee 01HOI Herpy0oil OIMOKHM U OTHOTO HEA0YETA.
Ouenka 3 CTaBUTCA B TOM CiIydae, €CJIM YyYallMHCS BBINOJHWI pabOTy HE MOJIHOCThIO, HO 00beM
BBINOJIHEHHON YacTH TaKOB, YTO TMO3BOJIAET MOJIYYUTh NMPaBUIbHBIE PE3YJAbTaThl U BBIBOABI, €CIH B XOJI€
MIPOBENIEHUS ONBbITA U U3MEPEHUH OBbLIIM JOMYLIEHbI OIINOKH.

Ouenka 2 CcTaBUTCA B TOM Ciydae, €ClIM Y4YallUiics BBIMOJHWI PabOTy HE MOJHOCTBIO M 00BEM
BBITIOJIHEHHON pa0OThl HE TO3BOJSET CJeNaTh NPaBWIBHBIC BBIBOIBI, BBIYHCICHUS; HAOIIONECHUS
MIPOBOAMIIUCH HEMPABUIIHHO.

Ouenka 1 cTaBUTCS B TOM Cllydae, €CJIM yYalluiicsi COBCEM HE BBIIIOJIHUI paboTy.

Bo Bcex ciydasix OlleHKa CHUXAETCS, €CIU yJaliuiicss He coOmroman TpeOoBaHUM MpaBuil O€30MacHOro
Tpyza.

Ilepeuennb ommoOoOK

['pyOble ommbku

1. Hesnanue omnpeneneHuii OCHOBHBIX IOHATHUH, 3aKOHOB, MPaBUJ, IMOJIOKEHUH TEOpUH, (OpMYI,
OOIIETTPUHSATHIX CHMBOJIOB, 0003HAYECHUS (PU3NIECKUX BEITHMUNH, CAUHUILY U3MEPEHHSI.

2. HeymeHwne BBIIENATH B OTBETE TJIABHOE.

3. Heymenwme mnpuMeHATh 3HaHWS [UISI pEHICHUS 3amad W OOBSICHEHUS (DU3MUYECKUX SBICHUIA,
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HEMpaBWIbHO C(HOPMYIHPOBAHHBIE BONPOCHI, 3aJaHMsI WJIM HEBEpHbIE OOBSCHEHHS XOJa UX pELICHHS,
HE3HaHHE NMPHUEMOB PELICHHUS 3a/1a4, AaHAJOIMYHBIX paHee PEIICHHBIM B KJacce; OINOKH, ITOKA3bIBAIOIIIE
HEMpPaBUWIbHOE MOHUMAaHKE yCIOBUS 337a41 WM HETPaBHUIIbHOE MCTOJIKOBAHUE PEILICHHS.

4. HeymeHue 4uTaTh U CTPOUTH I'paUKU M MPUHLIUIIHATIHLHBIC CXEMBI.

5. Heymenue moarotoButh K paboTe yCTAaHOBKY WM JIaOOpaTOpHOE O0OpYIOBAaHHE, MPOBECTU OIIBIT,
He00XOJUMbIE PACUYEThI HJIM UCTIOIB30BATh MOJyYECHHBIE JaHHbIE JIJIS1 BBIBO/IOB.

6. HeOpexxHoe oTHOIIEHHE K Ja0OpaTOpHOMY OOOPYIOBAHUIO U U3MEPHUTEIBHBIM IIPHOOpaM.

7. Heymenue onpenenuTs NOKa3aHUS U3MEPUTEIHHOTO Mpudopa.

8. Hapymenue Tpe6oBanuii mpaBui 6€30MacHOrO TPyJa MPHY BHIMOIHEHUH SKCIIEPUMEHTA.

Herpyo0bie ommoku

1. Herounoctu ¢(opMynupoBOK, OIpeNeieHuil, 3aKOHOB, TEOPHH, BBI3BAHHBIX HEIOJHOTOW OTBETa
OCHOBHBIX TIPU3HAKOB oONpeAensieMoro mnoHATHs. OmuOKH, BBI3BaHHBIC HECOONIONEHUEM YCIIOBHI
MIPOBEICHUS ONBITA MM U3MEPECHUH.

2. OmubKY B yCTOBHBIX 0003HAYEHUX HA MPUHIUIHAIBHBIX CXeMaX, HETOYHOCTU YepTekeH, rpaKoB,
CXeM.

3. Ilpomyck Wiy HETOYHOE HAMCAaHUE HAUMEHOBAHHM eIUHUI (PU3MUECKUX BEITHYHUH.

4. HepalnmoHalbHBII BEIOOP X0Aa PEIICHUS.

Henovernt

1. HepanuoHanbHblE 3allUCH TPH  BBIYHACICHUSNX, HEPAIMOHAIBHBIE TPUEMBbl  BBIYUCICHHIA,
npeoOpa3oBaHuil U PeUICHHUs 3a7ad.

2. Apudmerndeckue OMMOKM B BBIYMCICHHSX, €CIM 3TH OIMMMUOKH IpyOO HE HCKAXKAIT PEalbHOCTHh
MOJTy4EHHOTO Pe3ynbTara.

3. OrtaenbHbIE MOTPEUTHOCTH B (HOPMYIHPOBKE BOIIPOCA UITU OTBETA.

4. HeOpexxHOe BBIMOIHEHUE 3allUCel, UepTexeil, cxeM, rpauKoB.

5. Opdorpaduyeckue 1 MyHKTyallMOHHBIE OLITUOKH.

OneHka TecToB

Otmetka 5: 100-80% BBITTOIHEHHBIX MPAaBUIBHO 3aJaHUI

Otmetka 4: 80-60% BBINOIHEHHBIX TPaBUIIBHO 3aaHUM

Otmetka 3: 60-50% BBINOTHEHHBIX TPABUIIBHO 33aHUN

OtmMmertka 2: menbie 50% BBIMOTHEHHBIX TPABUIIBLHO 3aJaHUIN

Otmertka 1: 3a pabOTy HEBBIIIOJIHEHHYIO COBCEM

14



5. KanenaapHo-TeMaTu4ecKoe IJIAHUPOBAHME ¢ OIpeieJieHueM OCHOBHBIX BUI0B Y4eOHOM aesiTesibHOCTH oOyuyarommxcs (10 kiaace, 6a3oBbliid

YPOBEHB)
Ne Tema OcHoBHBIE Dopmbl Jlara npoBenenus IlosicHenue
ypoka ypoKa BH/bI 1eATeJIbHOCTH KOHTPOJIA
1o MJIaHy ‘ no gakry
Beenenne (1 yac)
1 ®u3uka v No3HaHUE [ToHMMaTh CMBICI OHATHUS «(PU3UIECKOE Bxonnas CEHTI0pb
mupa. IITh. siBiieHre». OCHOBHBIE MOJIOKEHUA. 3HATh POJIb MPOBEPOYHAS
SKCIEPUMEHTA U TEOPUH B IIPOLIECCE [TO3HAHUS pabota, @O
IIPUPOJIBL.
Mexanuka (26 yacoB)
2 Mexannueckoe 3HaTh OCHOBHBIC ITOHATUS MEXaHUYECKOTO 0l0) CEHTAOpb
JBUKCHUE, BUIBI JBUKECHHUS, €r0 BUJIbI, €0 XapaKTEPUCTUKH
JIBMOKCHUH, €T0
XapaKTEPUCTUKH.
3 PaBHOMEpHOE 3anuchIBaTh ypaBHEHUE IPSIMOIMHEWHOTO @O0 CEHTIOph
JBUKEHUE TEJl. PaBHOMEPHOTO JABUKEHHUS, YUTATh U CTPOUTD
Cxopocts. YpaBHEHHE rpadMKu paBHOMEPHOTO JABHIKEHHS
PaBHOMEPHOTO
JBUKCHHUS.
4 CkopocTts npu [IpuBoauTs npumepsl HepaBHOMepHOTO ABMXeHus, | CP, @O CEHTIOph
HEpPaBHOMEPHOM 3aMuChIBaTh OCHOBHBIE (POPMYIIBI.
JBUKEHUU.
[IpssMmonuueiitHOE
PaBHOYCKOPEHHOE
JBUKECHHE
5 JIBuxeHue ¢ 3anucheIBaTh ypaBHEHUS ABM)KEHHUA ¢ IOCTOsIHEBIM | DO, TIP CEHTAOpb
IIOCTOSIHHBIM YCKOpEHUEM
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YCKOPECHUEM.

6 CBobOozaHoe najseHue Pemare 3a1aun Ha IpUMEHEHNE YpaBHEHUN @1, O CEHTI0pb
TeN JBUKEHUSI C IOCTOSIHHBIM YCKOPEHUEM

7 PaBHOMEpHOE Onpenensats HarpaBieHue yckopenus u ckopoctu | @O, MO CEHTAOPH
JBUKEHUE TOYKHU I10 Tena, IBMXKYLIErocs paBHOMEPHO 10 OKPY>KHOCTH.
OKPYXHOCTH

8 [TocrynarensHoe Bprauciiste yckopeHue Tena, ABUKYIIErocs 10 @0, 1O CEHTAOPH
JBUKEHHE. YIIIOBas U OKPYKHOCTH, YIJIOBYIO CKOPOCTb, CBSI3b MEX]Y
JIMHEWHBIE CKOPOCTH JIMHEWHOM U YITIOBOM CKOPOCTSMM.
Tena.

9 Pentenne 3amau no teme | Pemrarh 3agauu Mo KUHEMaTHKE @/, CP OKTAOPh
«Kunemaruka»

10 Koumponvnas paboma | IIpuMeHATH NOJydYE€HHBIEC 3HAHUS [IPU PELLICHUN KP1 OKTSIOpb
Nel no meme 3a1a4 1o teme: «OCHOBBI KHUHEMATHUKI
«OcHoewl
KUHeMamuKuy

11 BsaumogeiictBue Ten B | 3HaTh: OCHOBHOE yTBEPKA€HNUE MeXaHUKH, nepsbiit | @O, MO OKTSI0pb
npupoze. SIBnenue 3akoH HproTOHA, MHEpIMaIbHAs CUCTEMA OTCUETA
WHEPLHUH.
WNHuepuunaneHas cucrema
orcuéra. [lepBslii 3aK0H
HeroToHa.

12 Cuia. Bropoii 3akoH NnnrocTpupoBarh TOUYKH MPUITIOKEHUS CHJT, KX @0, 1O OKTSIOPh
Herotona. Tpernii 3aKk0H | HanpaBJICHHUE
Herorona. [Ipuaiun
OTHOCHUTEIIBHOCTH
lanmunes

13 Cunsl B mpupoze. OOBACHATH IPUPOAY B3aUMOJICHCTBHS. @0, N0 OKTSIOpb

FpaBI/ITaI_[I/IOHHI)Ie CHJIBI

HCCJ’IG}IOB&TB MCXaHHUYCCKUC ABJIICHHUA B
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MaKpOMHUpe

14 IIepBas kocMuueckas YMeTh paznuyark CUILy TSDKECTH U Bec Tena. 3Hars | @O, MO OKTSIOpb
ckopoctb. Cuia TOYKY IpUJIOKEHUS Beca Tena. [lonsatue o
TSKECTU U BEC. HEBECOMOCTHU
15 Hedopmarius u cusbl 3anuceiBarh 3aKoH ['yka, pemars 3a/1a4i Ha 3aKOH @O, [P OKTSIOPH
ynpyroctu. 3akoH ['yka. | ['yka
16 @ponmanvuasn [Tonb30Barhes mpubopamu U MpuUMeHsTh Gopmynsl | JIP1 OKTSOPH
JnabopamopHnas padoma | NEPUOINYECKOTO ABMKEHUS, aHAIU3UPOBATh
Nel «H3yuenue IIOJIy4E€HHBIE PE3YIbTATHI.
O0sudiceHus mena no
OKpYMCHOCIUY)
17 Cunbl TpeHus. HaxonuTe cuily TpeHus, IpUBOANUTH IPUMEPBI 1P HOSIOPb
Pa3IMYHBIX BUJOB TPEHUSI.
18 Pemenne 3anaq no Pemars 3anaun 1o reme «JluHaMuKa U CHJIBI B P3 HOSI0pb
teMme: «/lunamuka u IIPUPOJIEN
CHWJIBI B IPUPOJIEY.
19 Koumponvnas paboma | IIpuMeHATH NOJydYEHHBIE 3HAHUS [IPU PELLICHUN KP2 HOSI0pb
No2 no meme: 3a/1a4d 1o TeMe «JlMHamMuKa 1 CUJIbl B IPUPOIEN
«/[lunamuxa u cunvl ¢
npupooey.
20 Nmnynse. 3akoH 3HaTh CMBICT PU3NYECKUX BETMYMH: UMITYJIbC @0, N0 HOSI0pb
COXpPaHEHUS UMIYIIbCA. | TeJa, UMIYIIbC CUJIbL; CMBICT (PU3NYECKUX 3aKOHOB
PeakTuBHOE ABM)KEHUE. | KJIIACCUYECKON MEXaHUKU; COXpPAHEHUE IHEPTHH,
HMITyJIbCa. [ paHUIbl MPUMEHNMOCTH. 3HATh
I'PaHULbl IPUMEHUMOCTH PEAKTUBHOIO JIBHKEHUS
21 Pernienrie 3aa4. Pemare 3anaun no teme «Mmnynsc. 3akoH @O0, CP HOSI0pb
COXPaHEHUS UMITYIIbCA»
22 Mexanndeckast pabota | 3HaTh omnpeeraeHue padoTel, eAMHUIBI n3Mepenust | PO, MO HOSIOpB
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1 MOIIHOCTH CHIJIBI.

paboThI; ompeeieHue MOIITHOCTH, SIUHUIIBI

DHeprusi. M3MEPEHHS MOILHOCTH; MTOHSATUE YHEPTUU
23 3aKoH COXpaHEHUs ®opMyaUpPOBaTh 3aKOH COXPAHEHUS SHEPTHH, @0, 1O HOSIOPH
SHEPTUU B MEXaHUKE. peliaTh 3aa4y ¢ UCIOJIb30BaHUEM 3aKOHA
COXpaHEHUS YIHEPTHH.
24 @ponmanvnasn N3mepsTh NOTEHUHUATIBHYIO SHEPTUH MTOIHITOIO JIP2 HOSIOpb
JaabopamopHnan paboma | HaJl 3eMJIeH Tea; U3MEPATh MOTEHIUATBHYIO
Ne2 «H3yuenue 3akona | >Hepruio 1e(pOpPMUPOBAHHON MPYKUHBL.
COXPAHEeHUs IHEPUN)
25 Pemenne 3anay. VYyarcs npUMeHATh 0Jy4CHHbIC 3HAHUS IIPU @1, O, CP JeKkadpb
pElIeHnH 3a/1ay.
26 PaBHoBecue abconoTHO | 3HaTh HEOOXOAUMBIE U IOCTATOUHBIE YCIOBUS 0] neKkadpb
TBEPABIX TET paBHOBECHS Tell. 3HATh ONpPEEIEHNe MOMEHTA
CHJIBI, (POPMYITBI JUISI BBIYMCIICHUS MOMEHTA CHIIBI
27 Konumponvnas paboma | IIpuMeHATH OTy4YEHHBIE 3HAHUS [IPU PELLICHUH KP3 Jekadpb
No3 no meme «3akonwvt | 3ama4 o TeMe «3aKOHBI COXPAHECHHS B MEXAHHUKE)
coxpanenus
Mexanuke»
Moanexynspuas ¢pusuka. Tepmonunamuka. (17 yacos)
28 OCHOBHBIE€ TIOJIOKEHUS IToHMMaTs CMBICI MOHATHN: aTOM, aTOMHOE SIAPO. @0, 1O neKkadpb

MOJIEKYIISIPHO-
KMHETUYECKOW TEOPHH U
UX OIBITHOE
000CHOBaHHE

3Harh ATOMUYCCKYIO T'UIIOTE3Y CTPOCHUA BCIICCTBA
u € OKCIICPUMCHTAJIBHBIC TIOKA3aTCJIbCTBA.
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29 XapakTepucTuKu 3HaTh XapaKTePUCTUKUA MOJIEKYIN: Macca Mojekyisl, | O, MO JeKadpb
MoJiekya. Cuiibl OTHOCHUTEJIbHAsA MOJIEKY/ISIPHAsL Macca.
B3aUMOJECHCTBUSIL. 3HaTh XapaKTEPUCTUKU MOJIEKYJ B BUJE
Crpoenue arperarHbIX COCTOSIHUM BEIECTBA. YMETh
ra3000pa3HbIX, )KUJKUX | OMMUCHIBATH CBOIMCTBA Ia30B, JKUAKOCTEH U TBEPIBIX
U TBEPABIX TEI TeJl.
30 WneanbHbli Ta3 B 3HaTh MOJIEINb UeaNBHOTO Ta3a. OCHOBHOE @0, N0 neKadpb
MOJIEKYJISIPHO- ypaBHeHue MKT
KMHETHYECKON TEOpuH.
OcHOBHOE ypaBHEHUE
MOJIEKYIISIPHO-
KMHETUYECKOU TEOPUH
rasa.
31 Temneparypa u AHanu3upoBaTh cocTossHUE TeruioBoro paBHosecus | 1O, ®O JeKkadpb
TEIUIOBOE paBHOBecHE. | BemiecTBa. [loHMMATh CMBICT PU3UIECKUX
Temneparypa-mepa BEJIMYMH: a0COJIIOTHAs TeMIleparypa, CpeIHss
CPEIHEN KUHETUUECKOW | KMHETUYECKask DHEPIHsl YaCTHLI.
SHEPTUHU MOJIEKYIL. Pemare 3amaun ¢ UCIIOJIB30BaHUEM OCHOBHOTO
ypaBHeHus MKT
32 VYpaBHeHUE COCTOSIHUSI | 3alUChIBaTh YPAaBHEHHUE COCTOSHUS UEATLHOTO @0, 1O nekadpb
MJICaJIbHOTO Tasa. ras3a, 3HaTb (PU3NYECKHUIl CMBICI OHITHI: 00BEM,
I'a30BBIE 3aKOHBI. Macca
33 @ponmanvuasn AHanu3upoBarh pe3yabTaThl IpoBepKu 3akoHa [eit- | JIP3 STHBapb
nabopamopnan padoma | JIroccaxa.
Ne3
«IKcnepumenmanvHoe
noomeepcoenue

3axona I'eit-/Troccaxkay
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34 Pemenue 3anay. YMeTh IPUMEHATHh YPABHEHUE COCTOSHUS @O0, IIP, P3 SHBapb
UJICJIbHOTO Ia3a MpU pelIeHUH 3a1a4
35 Hacpimennsrii nap. OmnwuceiBaTe MpUOOPEI, onpenensonme pnaxxnocts | @O, 1P SHBapb
Kuneunue. Biaxxaocts BO3IYX.
BO3/1yXa.
36 Crpoenue u cBoiicTBa 3HaTh MOJIENIU CTPOeHUs TBEPABIX Tell U amopdHbIx | O, DO, UO SITHBAph
KPUCTAJUIMYECKUX U TeJl.
aMOp(HBIX Tell.
37 Konumponvnan paboma | IIpuMeHATH OIyYEHHBIE 3HAHUS [IPU PELLICHUH KP4 SIHBaphb
Ned no meme 3aga4 1o reme «MonekyisipHas pu3uKa»
«Monekynapnas
duzukan.
38 Buytpennsist sHeprust u | [IpuBonuTh npuMepsl NPaKTHUECKOr0 @0, 1O SIHBapb
pabota B UCIOJIb30BaHUs (PU3MUECKUX 3HAHUH (3aKOHOB
TEPMOJIMHAMUKE. TEPMOJIMHAMUKH —M3MEHEHUS! BHYTPEHHEH
SHEPrUM MYTEM COBEpILECHUS paboThl).
39 KomuuectBo TeninoTel 1 | 3HATH MOHSATHE TEIIIOOOMEH, yeabHas @O, I1P, P3 ¢dbeBpanb
YPaBHEHUE TEIIOBOTO TEIII0EMKOCTb.
OanaHca.
40 I1epBbl1it 3ak0H 3HaTh NEPBBIN 3aKOH TEPMOJIUHAMUKH. No, ®O deBpanb
TEPMOIMHAMUKH YMeTh UCTOIb30BaTh NPUOOPETEHHBIE 3HAHUS U
YMEHHMSI B IPAKTUYECKOH €ATEIbHOCTU U
MTOBCEIHEBHOM JKU3HM JUIsl OEHKU BIMSIHUS Ha
OpraHM3M YeJIOBEKa U JIPYrUe OpraHsbl.
41 Bropoii 3akoH OOBsCHATH HEOOpaTUMOCTh IpolieccoB B npupoae. | @O, MO, CP dbeBpanb
TEPMOJMHAMUKH.
42 TemnoBble nBUrareny. HaspiBath skonoruueckue npodnemsl, ceazannsie ¢ | @O, 1O dbeBpanb

KII/I TermoBbIx

paboTO TETUIOBBIX JIBUTATENICH, aTOMHBIX
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JIIBUTaTEIICH.

PEaKTOpPOB U TUAPOIEKTPOCTAHIIUH.

43 Pemenue 3anau. [IpuMeHsTh 3HaHUS NIPU PELIEHUH 3a/1au. @1, P3 dbeBpanb
44 Koumponvnas paboma | IIpuMeHATD NOJy4YEHHBIE 3HAHUS [IPU PELLICHUN KP5 dbeBpanb
Ne5 no meme 3aja4 1o reMe «OCHOBBI TEPMOAMHAMUKI
«Tepmoounamuka»
JuekTpoamHamMuka (23 yaca)
45 DneKTpUUYeCcKUi 3aps. | 3HaTh AIEMEHTapHbIE YACTHUIIbI —3JIEKTPOH, @0, N0 dbeBpanb
DnexTpuszanus Teil. IIPOTOH, HEUTPOH. [IpuBOAUTE TPUMEPBI
3aKoH COXpaHEHUS anekTpuzanuu. [lonnMars cMbIct QU3HIECKUX
AJIEKTPUYECKOT0 3apsiia. | BEJIUYMH: 3aps]l, SJIEMEHTAPHBIN 3apsi.
46 3akoH Kynona 3HaTh rpaHuIbl IPUMEHUMOCTHU 3aKoHa Kynon DO, Tect ¢deBpab
47 DNEKTPUYECKOE TOJIE. 3HaTh, YTO TAKOE AIEKTPUUECKOE T0JIe, €ro @0, 1O MapT
Hampsxennocts OCHOBHbBIE CBOMCTBA. 3HATh MPUHIIUII
AJIEKTPOCTATUYECKOTO CYIIEPIO3ULIMHU T0JIeH. 3HATh MPUHIUI
TOJISL. CyNEPHO3ULINH TOJIEH
48 Cunossle IMHUN CpaBHuBaTh HaIPSLKEHHOCTH B pa3auyHbiX Toukax | @O, MO MapT
IEKTPUYECKOTO MOJISL. Y TIOKA3bIBATh HAIPABJICHUE CUJIOBBIX JTMHUN
Pemenue 3amad Ha
HaNpPsKEHHOCTD
AIIEKTPUYECKOTO MOJISL.
49 [IpoBogHUKM 1 [IpuBOINTH MPUMEPHI MPOBOIHUKOB U @0, N0 MapT
TUDIIEKTPUKHU B TNBIIEKTPUKOB.
AJIEKTPUYECKOM II0JIE.
50 ITorenunan BbruncnsaTh NOTEHIMANIBHYIO DHEPTHIO CP MapT
IEKTPOCTATUYECKOTO ANIEKTPOCTATUUECKOTO OIS, PabOTy MO

noiia. PazHocts
IOTEHIINAIOB.

NMEPEMEIICHUIO 3apsaga
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ol DNEKTPOEMKOCTb. 3HaTh OINpPEACIICHUE MEKTPOEMKOCTH, SAMHUIIBI @0, 1O MapT
Konnencarop. ANMEKTPOEMKOCTH, PA3TUUHBIC TUITBI
KOHJIEHCATOPOB. 3HAaTh IPUMEHEHUE
KOH/ICHCaTOPOB.
52 Pemenue 3amay. Pemrare 3a71a4n o 37€KTPOCTATUKE. @/, PO, 1O MapT
53 Konmponvnas paboma | IIpuMeHATH OIyYEHHBIE 3HAHUS [IPU PELLICHUH KP6 anpesnb
N6 no meme 3a/1a4d o TeMe «DJIEKTPOCTATHKA
«Inekmpocmamuxa»
o4 DJEeKTPUUECKUH TOK. . OOBACHATD yCIOBUS CYIIECTBOBAHUS @0, N0 anpeib
VYenoBust ANEKTPUUECKOTO TOKA
CYIIECTBOBAHUS
AIIEKTPUYECKOTO TOKA.
55 3akon Oma juis yuactka | Pemiars 3aj1auu Ha npuMeHeHue 3akoHa Oma Juist Pewenue anpenb
uenu. ConpoTUBICHHUE. | ydacTKa IEnH, Ha pacy€T COMPOTUBIICHUS. HKCIEPUMEHTAT
BHBIX 3324
56 Dponmanvuasn Cobuparp IeKTpUIECKUE CXeMbl, aHaau3upoBars | JIP4 amnpeb
Jaabopamophnas padoma | NOTyYEHHbIE PE3YIITATHI.
Ned «H3yuenue
nocneooeamenbHozo u
napanienbHozo
COeOuUHeHus
HPOBOOHUKOB).
S7 Pa6ora u MoutHOCTH YMeIoT OOBSICHATH CMBICIT (PU3HYECKUX BEIUYHUH: @0, N0 anpesb
MTOCTOSTHHOTO TOKA. paboTa, MOIIHOCTb.
58 DNEeKTPOBIKYIIast YMeIoT 00BSICHITH cMBICT 3akoHa Oma aiis onHoit | @O, MO anpenb
cuna. 3akoH Oma st 1S 1178
MOJHOM LEIH.
59 Dpoumanvuasn Cobuparhb MeKTpUYeCKre CXeMbl, aHanu3upoBarb | JIPS anpenb

aadopamopnas paboma

IMOJIYYCHHBIC PC3YIIbTAThI.
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N5 «H3mepenue I/[C
U GHYMPEHHE2O
conpomuenenus
UCMOYHUKA MOKa).

60 Pemenue 3amay. Pematb 3amaun mo TeMe «3aKOHBI ITOCTOSHHOTO @/, PO, 1O anpenb
TOKa»

61 Konmponvnasn paboma | [lpuMeHATH NOTyYEHHbIE 3HAHUS [IPU PELLICHUH KP Maii
Nel no meme 3aJ1a4 110 TeMe «3aKOHBI IOCTOSSHHOTO TOKa»
«Inekmpoounamuxay

62 DJeKTpOHHAas 3HaTh Kakle BELIECTBA SIBISIFOTCSI XOPOLIMMU @0, N0 Mai
IIPOBOAMMOCTD MPOBOJAHMKAMH, YEM OTIMYAOTCS IPOBOJTHUKHU OT
METaJIOB. 3aBUCUMOCTb | HEIPOBOAHUKOB, 3HATh (hOpMyIy pacuéra
COIIPOTHUBIICHUSI OT 3aBHCUMOCTH COIPOTUBJICHUS IPOBOAHUKA OT
TeMIeparyphl. TeMIeparypsl

63 DNeKTpUYECKUN TOK B OOBACHATH YCTPONUCTBO MOITYIPOBOJHUKOBBIX @0, N0 Mau
MOJIyTIPOBOAHUKAX. puOOPOB, IPUBOAUTH IPUMEPHI TPUMEHEHHSI

MOJTYTIPOBOJAHUKOB.

64 DJNEKTpUYECKUN TOK B OOBACHATH YCTPONCTBO M MPUHLIUN JI€HCTBUS @0, N0 Mau
BaKyyMe. Jy4eBOM TpyOKHU

65 DJNEKTpUYECKUN TOK B IIpuBOnUTH IpUMEPHI IPUMEHEHUS JIIEKTPOJIA3a @0, N0 Mau
KHUIKOCTAX. 3aKOH
ANIEKTPOJIU3A.

66 DNeKTpUYECKU TOK B [IpuBoAUTH IPUMEPHI MPUMEHEHUS @0, N0 Mai
razax. [1na3ma. ANIEKTPUYECKOT0 TOKa B Tazax

67 IToBTOpeHue u [IpumeHsTH NONy4YEeHHBIE 3HaHUs, yMeHMsI, HaBbiku | PO, MO Mau

0000111eHHE 110 TEME
«DNEKTPUIECKUN TOK B

B HOBOM CUTYyallUH
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Pa3IMYHbIX CpeIax»

|

IHoBTOpenue (1uyac)

68 IToBTOpEHue. [IpumeHsTH NONy4YeHHbIE 3HaHUs, yMeHMsI, HaBbiku | PO, 1O Mau
B HOBOM CUTYyallUH
®opMa KOHTPOJISAA 3HAHUA U YMEHHU I
dopma KOHTPOJISL 3HAHUM U YMEHU I
no WMHpuBUayaIbHBIA OIIPOC
o0 DpoHTANBHBIN OITPOC
Cp CamocrosiTenbHas paboTa
P3 Pemenue 3amau
T Tect
D/ PuU3NYECKUN JUKTAHT
[P [IpakTrueckas padora
JIP JlaGoparopnas pabota
KP KontponpHas padota
IIpeamer KoauuecTso BoinosineHue OrcraBanue Mpuunna Komnencupyromue
4acoB 10 YerBepTh OTCTABAHUA MepOonpusiTUs
TJIaHY 1 2 3 4
IInan/paxr | Ilnan/paxr | Ilnan/dpaxr | Ilnan/pakt
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6. PecypcHoe o0ecnieuenue nporpaMmmabl

Jluteparypa s yuuTess

1. Mskumes I[.5., byxoBues b.b., Corckuit H.H. / Ilon pen.llapdentreBoit H.A. ®@usuka (6a30BbIii
ypoBenb). 10 kinacc. U3narensctBo «IIpocBemienue.

2. CrenanoBa ['H. COopuuk BompocoB u 3amad mo ¢usuke 10-11 xmaccel. - Cn6: CrenmanbHas
JIUTeparypa.

3. Mapon A.E., Mapon E.A. JIlunaktuueckue marepuaisl 10 kimace.- M.: JIpoda

4. PwivreBuu A.I1. COopauk 3ama4 1o ¢usuke. — M: IIpoda

5. Bomakor B.A. IToypounsie pazpadotku no ¢pusuke. 10 kimacec. M.: BAKO.

6. KonrponbsHo-m3mepurensubie Marepuainsl. Gusuka: 10 xnace / Coer. H.W.30pun. - M.: BAKO.
Jluteparypa Ajsl y4eHUKA

1. Msaxumes I'.5., ByxoBueB b.b., Corckuit H.H. / ITox pen.IlapdentreBoit H.A. ®dusuka (6a30BbIit
ypoBeHnb). 10 kinacc. U3narensctBo «IIpocsemienue.

2. CrenanoBa I'H. COopuuk BompocoB u 3amad no ¢usuke 10-11 kmaccel. — Cnb: CneuumanbHas
TuTeparypa

HNurepHer pecypcebl

1. www. edu - "Poccuiickoe ob6pa3zoBanue” denepaibHblii IOPTAIL.

2. www. school.edu - "Poccwuiickuii 001ieo0pa3oBaTebHbIi moprai'.

3. www.school-collection.edu.ru/ Enunas xomiekuus nupoBbiX 00pa3oBaTeIbHBIX PECYPCOB

4. www.it-n.ru "CeTb TBOpYECKHX yuuTeIen"

5. www .festival.1september.ru ®ecrtuBasnp nemparormyeckux uaei "OTKPBITHIA YPOK"

6. CpenctBo amst BUACOCBSI3U_ WWW.Z0O0M.US

7. JIUCTaHIMOHHBIN TPEHUHT JJIS IIKOJIbHHKOB www.yaklass.ru
8. Caiir yumrenss Www.lbs.ucoz.club
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