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ITosicHUTeIbHAA 3alIMCKA
AnantupoBaHHas pabodas mporpamma mo ¢pusuke s 7-9 KiaccoB pa3paboTaHa HA OCHOBE:
- @enepanbHOro roCy1apCTBEHHOT0 00pa30BaTEIbHOTO CTaHJapTa OCHOBHOTO o0miero oopazoBanus (2010);
- OCHOBHOH 00pa30BaTeNbHOM MPOrpaMMbI OCHOBHOTO 0011er0 oOpazoanust MBOY mikoser Ne 10

- aBTopckoit mporpammbl A .B.Ileprimkun, H.B. ®unonosuy, E.M. I'yrauk . [Iporpamma ocHoBHOTO 00111eT0 00pa3zoBanus. @usuka.7-9 xi: padoune
nporpammsl / cocT.E.H. Tuxonosa. — 5-e u3z.,mepepad. - M.: JIpoda, 2015.

AnantupoBaHHas pabouas mporpaMMa OprueHTHpoBaHa Ha yueOHukH A. B. Ilepoimkuna «®Pusuka» aia 7, 8 knaccoB u A. B. Ilepeimkuna, E. M.
I'ytHuk «®@u3uka» i 9 knacca.

He.]]b HU3YUCHUA (1)I/ISI/IKI/I B OCHOBHOU HIKOJIE CJICAYHOIIUC:

* YCBOCHHE yUaIlUMUCS CMbICIIa OCHOBHBIX MTOHATUH U 3aKOHOB (PU3UKHU, B3AaUMOCBS3HM MEX]ly HUMU U ()OPMHUPOBAHUECUCTEMb] HAyYHbIX 3HAHUH O
npupoje, ee pyHIaMeHTaIbHBIX 3aKOHAX JJIS IOCTPOCHUS MPEAICTABICHUSI0 (PU3NMIECKON KapTHHE MHUPA.

HOCTI/I)KGHI/IG Ieyeii ooecreunBacTCs PEIICHHUEM CIICAYIOIIUX 3ada4:

* CUCTEMaTH3alMsl 3HaHUH 0 MHOTr0OOpa3uu 0OBEKTOB U SBJIECHUN MPUPOJIBL, O 3aKOHOMEPHOCTSX MPOILIECCOB U O 3aKOHAX (PM3UKH JUIsl OCO3HAHUS
BO3MO>XHOCTH Pa3yMHOTO UCIIOJI30BAHMS JOCTHKEHUI HAYKU B JAJIbHEHIIEM Pa3BUTUN LIUBUIIM3ALINY;

 DPa3BUTHUE MMO3HABATEJIbHBIX HHTEPECOB U TBOPUYECKUX CIIOCOOHOCTEN yYalllUXcCsl, a TAK)XKE€ MHTEpeca K pacIiIMpPeHUI0 U YTriyOJeHUI0 (PU3NYECKUX
3HaHU 1 BeIOOpa (PU3HKH Kak MPO(UIBHOTO NpeIMeTa;

* 3HAKOMCTBOYYAIIIMXCS C METOJOM HAayYHOTO IMO3HAHUS U METOJaMH HCCIIe10BaHUsl OOBEKTOB U SIBICHUN TIPUPO/IBI;

 IPUOOpETEHNE YYALIUMHUCA 3HAHUM O MEXaHMYECKUX, TEIJIOBBIX, AJIEKTPOMAarHUTHBIX M KBAaHTOBBIX SBJICHUAX, (PU3NYECKHX BEIWYHHAX,
XapaKTEepU3YIOIIMUX ITH SBJICHUS;

+ (hopMHUpOBaHME y y4alllUXCsl YMEHUH HaONI0/aTh MPHUPOJHBIE SIBICHUS M BBINOJHATH OIBITHI, Ja0OpaToOpHble PabOThl U AKCIEPUMEHTANIbHbIE
UCCIJIETOBAHMS C UCIIOJIb30BAHNEM U3MEPHUTENbHBIX MPUOOPOB, IIUPOKO MPUMEHAEMBIX B TPAKTUUYECKON KU3HU;

* OBJIQJICHUE YYAIIUMUCS TAaKUMHU OOIIEHAYYHBIMM MOHSATHSAMH, KaK HPUPOIHOE SBICHHE, SMIUPUYECKH YCTAaHOBJIECHHBIM (akT, mpobdiema,
TUI0TE3a, TEOPETUUECKUI BBIBOJI, pE3Y/IbTAT SKCIIEPUMEHTAILHOU TPOBEPKU;

+ IOHUMaHMUEYYAIIUMHUCS OTJIMYMHA HAy4YHBIX JaHHBIX OT HEMpPOBEPEHHON HH(OpMAIMHM, HEHHOCTH HAyKHU Ui YJIOBIETBOPEHHS OBITOBBIX,
MIPOM3BOJICTBEHHBIX U KYJIbTYPHBIX MOTPEOHOCTEN YeOBEKa.

7rAacc

¢ MpUOOpETEeHNE yYaIIUMUCSA 3HAHUNA 0 MEXaHUYECKUXSBICHUAX, (DU3MUECKUX BEIMYMHAX, XapAKTEPU3YIOIIUX 3TU SBJICHHUS;



+ (hopMUpOBaHME y y4YaIIUXCsl YMEHUH HAOJI0aTh MEXaHWYECKHE SBJICHUS U BBIIOJIHSITH OIBITHI, Ja00OpaTOpHbIE PabOThl U SKCIIEPHUMEHTAIbHBIC
WCCIJIETOBAHMS C UCIIOJIb30BAHUEM U3MEPHUTENbHBIX MPUOOPOB, MIUPOKO MPUMEHSEMbIX B MPAKTUUECKON KU3HU;

* OBJIQJICHUE YYAIIUMHUCS TAaKUMHU OOIIEHAYYHBIMM MOHATHSAMH, KaK HPUPOIHOE SBICHHE, SMIUPUYECKH YCTAaHOBJICHHBIM (akT, mpobiema,
TUII0TE3a, TEOPETUYECKUNA BBIBOJ, PE3YyJIbTAT IKCIIEPUMEHTAILHON IPOBEPKH;

 (hopMupoBaHUE TIPEACTABICHHUS O TTO3HABAEMOCTHU SIBJICHHM, MX O0YCIOBICHHOCTH, O BO3MOYKHOCTH HEIPEPHIBHOTO YIIIYOJICHHS W TOTOJHEHUS
3HAHUU.

8 kiaacc

s IPUOOpETEHUE YYAIIUMUCA 3HAHUW O TEIUIOBBIX, JJIGKTPUYECKUX, MArHUTHBIX W CBETOBBIX SIBIICHUSX, GU3NYECKUX BEIUYHHAX,
XapaKTEePU3YIOUIUX 3TU SBJICHHUS;

« opMupoBaHue y y4alIuxcsi YMEHUU HAOJNIOAATh TEIUIOBBIC, AJIEKTPUYECKHUE, MArHUTHBIE M CBETOBBIC SBJICHWS W BBINOJHATH OIIBITHI,
nabopaTtopHble pabOThl M SKCIEPUMEHTAIbHBIE HWCCIEIOBAaHUS C HCIOJB30BAHUEM HW3MEPUTEIbHBIX MPUOOPOB, UIMPOKO TMPUMEHSEMBIX B
MPAaKTUYECKOW JKU3HU,

* pa3BUTHE MTO3HABATEILHBIX HHTEPECOB H TBOPUECKUX CIIOCOOHOCTEH ydaruxcs.

9 kaacc

. paCHII/IpI/ITI) u CI/ICTeMaTI/I3I/IpOBaTI) 3HaHUA O MCEXAaHHMYCCKHUX, SHCKTpOMaFHI/ITHBIX N KBAHTOBBIX SABJICHUAX, (1)I/I3I/I‘ICCKI/IX BCJIMYHUHAX,
XapaKTEePU3YIOUIUX 3TU SBJICHUS, IOJHUMAs UX HA YPOBEHb 3aKOHOB,

 MpHOOpPETCHUEYYAIIUMHUCS acCTPpODU3NIECCKUX 3HAHUH

+ (hopMHpOBaHHE y ydalIUXCS YMEHHM HaONt0naTh (U3MUYECKUE SBJICHHS U BBHIMONHITH OMBITHI, JJa0OpaTOpHBbIE PaOOTHI M HKCIIEPUMEHTAIbHBIC
UCCIJIETOBAHMS C UCIIOJIb30BAHUEM U3MEPHUTENIbHBIX TPUOOPOB, IUPOKO MPUMEHSEMbIX B IPAKTUYECKON KU3HU;

* pPa3BUTHE MTO3HABATEIILHBIX HHTEPECOB U TBOPUECKHUX CIIOCOOHOCTEH yJaIIuXCs;

* MIOHUMAHUEYYAITUMUCS OTJIMYMM HAyYHBIX JAHHBIX OT HENPOBEPEHHOW HH(OpPMalMM, LEHHOCTH HAyKH MJs YJOBJIETBOPEHHUS OBITOBBIX,
MIPOM3BOJICTBEHHBIX U KYJIbTYPHBIX MOTPEOHOCTEH YeIOBEKa.

1.00mas xapakrepucTuka yueOHOro npeamera.

HIkonbHBIHA Kypc (U3MKK — CHUCTEMOOOpa3yIouil A1l €CTEeCTBEHHO-HAYUHBIX MPEIMETOB, MOCKOJIBKY (DU3NUYECKHUE 3aKOHBI, JISKAIIUe B OCHOBE
MUPO3/IaHus, SIBJISIIOTCS OCHOBOW COJEP)KaHUS KypCOB XMUMHH, OMOJOTUM, reorpadguu u acTpoHOMHUU. PHU3MKAa BOOPYKAET MIKOJIHLHUKOB HAYYHBIM
METO/IOM TO3HAHUS, O3BOJISAIOIIMM MOJTY4aTh OObEKTUBHBIE 3HAHUS 00 OKpPY’KaIOIIeM MUpE.

B 7 u 8 kiaccax mpoHUCXOIUT 3HAKOMCTBO C (PU3NYECKUMH SIBJICHHUSIMH, METOJOM HAy4HOTO MO3HaHUSA, (OPMHUPOBAHHE OCHOBHBIX(PH3UUECKUX
NOHATHUH, MpUoOpeTeHre yYMEHHH U3MepsATh (pu3nyeckre BENTWYMHBI, MPOBOAUTH JAOOPAaTOPHBIN AKCHEPUMEHT MO 3aJaHHON cxeme. B 9 kiacce
HAYMHAETCS U3yYeHHE OCHOBHBIX (DU3MUECKUX 3aKOHOB, JJaOopaTOpHbIE pabOThl CTAHOBATCS 0OJIEe CII0KHBIMU, IIKOJbHUKU y4aTCs IIaHUPOBATh JKC-
MIEPUMEHT CaMOCTOSITENIBHO.

JlaHHBII KypC SIBISETCS OAHUM U3 3BEHBEB B (DOPMUPOBAHUHU €CTECTBECHHO-HAYYHBIX 3HAHUM yUalIMXCsl HAPSITYy ¢ XUMUEH,0M0I0THEeH, reorpaduei.
[TpuHun noctpoeHus Kypca — 0ObeIMHEHHE M3y4aeMbIX (DAaKTOB BOKPYT OOIIMX (DHU3UYECKUX HAEH. DTO MO3BOIMIIO paccMaTpuBaTh OT/EIIbHBIC
SBJICHUSI W 3aKOHBI, KaK YacTHBIE cllydad OoJiee OOIIMX MOJIOKEHUH HAyKH, YTO CIIOCOOCTBYET NMOHUMAaHHUIO MaTepuana, pa3BUTHIO JIOTUYECKOTO



MBIIUJICHHS], & HE TIPOCTOMY 3ayYHBAHUIO (DaKTOB.

W3ydyeHue cTpoeHus BellecTBa B 7 KJlacce CO3JaeT MPEACTABICHUS O IO3HABAEMOCTHU SIBICHUN, UX OOYCIOBJIEHHOCTH, O BO3MOXXHOCTH
HEMPEPBIBHOTO YTIIYOJCHUS W TIOMOJIHEHUS 3HAHWI: MOJIEKyJla — aToM; CTPOSHHE aToMa — 3JEKTpoH. [lamee STH 3HAHHS UCHOIB3YIOTCS MPHU
M3Y4YEHUU MacCChl, IUIOTHOCTH, JIaBJIeHUs Ta3a, 3akoHa [lackais, 0ObsICHEHUH U3MEHEHHUsI aTMOC(EpPHOTO JTaBICHHUS.

B 8 kiacce npoaomkaeTcsi HCMOIb30BAHUE 3HAHUM O MOJIEKYJIaX MPU U3YyYEHUHU TETUIOBBIX siBIEHUU. CBEJEHUS MO JIEKTPOHHON TEOPUH BBOJSATCA
B pazjziene «JIEeKTpUIECcKue BJIeHUsD». Jlanee n3y4yarorcs 3J1€KTPOMarHuTHbIE U CBETOBBIE SIBJICHUSI.

Kypc dusuku 9 knacca pacmmpsieT ¥ CUCTEMATH3UPYET 3HAHMS 10 (DU3HKE, MOJIyYCHHBIC ydalmuMucs B 7 U 8 Kiiaccax, OJHUMAsi UX Ha YPOBEHb
3aKOHOB.

HoBrIM B conepkanuu Kypca 9 kiiacca siBjisieTcs BKIIOUEHHE acTpOPU3NIECKOro MaTrepuaina B cooTBeTcTBUH ¢ TpeboBanusmu OI'OC.

YcBoenue yueOHOTO Marepuaia 1mo (u3MKe BbI3bIBaCT OoJbIIMe 3aTpyAHeHus y ydamuxcs ¢ 3IIP B CBsI3M ¢ TakKMMU UX OCOOCHHOCTSIMH, KaK
ObICTpast yTOMJIIEMOCTb, HEIOCTaTOYHOCTh A0CTPAKTHOTO MBILUIEHUS, HEJOpa3BUTHE IPOCTPAHCTBEHHBIX NPEACTABICHUHN, HU3KHUE 00OLIeyYeOHbIe
YMEHHUS U HaBBIKUA. YUET OCOOCHHOCTEH ydaluxcsi TpeOyeT, 4TOOBI MPU M3yUYEeHHH HOBOTO MaTepHaja 00sS3aTeIbHO MPOUCXOIMIO MHOTOKPATHOE €T0
IIOBTOPEHUE; pacIIMPEHHOE PACCMOTPEHUE TEM U BOIPOCOB, PACKPBIBAIOILUX CBA3b (DU3UKHU C )KU3HBIO; aKTyalIu3alys NEPBUYHOIO )KU3HEHHOIO OTIbITa

yuaumxcs
B sToMm Kkitacce 00yyaroTcs A€TH € 3aJ€pHKKOIM CUXUYECKOTO Pa3BUTHUS, IOATOMYIpOrpaMMa MpeyCMaTpUBAET:

- CO31aHHuC YCHOBHﬁ JJIs1 BOCIIMTaHHA, CTAaHOBJICHUA H (bOpMHpOBaHHH JINYHOCTH 06yqa}omer005[, A Pa3sBUTHUA €TI0 CKJ'IOHHOCTGI‘/'I, HHTCPCCOB U
CIIOCOOHOCTEH K CONAJIBHOMY CaMOOIIPCACICHUIO

- OBJIQJICHHME 3HAHUSAMU B 00bEME, ONPECIEHHOM E€AMHBIMU TPEOOBAHUSAMHU 0043aTEILHOIO MUHUMYMa CO/IEpKaHHsI OCHOBHOTO 001Iero o0pa3zoBaHUs
1151 001eo0pa3oBaTeNbHBIX yupekaeHuit Poccuiickoit deneparui.

- KOppEKILUs HEJOCTAaTKOB B pa3BUTHUM, WHIUBUAYalbHAas M TpyNmoBas paboTa, HampaBieHHas Ha NPEOAOJEHHE TPYIHOCTEH OO0ydaroIuXcs B
OBJIa/ICHUH NIPEIMETOM, ITPOOJIEM B OOLICHUH.

ConepxcaHHe 06yquH;1 HaIlpaBJICHO HAa BOCIIOJIHCHUEC HCAOCTATKOB NPCAIICCTBYIOIICTO 06y‘-ICHI/ISI 1 BOCIIMUTAaHUA, HOpMAJIU3alluo U

COBEPIIICHCTBOBAHUE YUEOHOM IEATEIbHOCTH yUalIUXCsl, TOBBIIIEHNE UX pabOTOCITIOCOOHOCTH, TIPEOI0JICHNE HETaTUBHBIX OCOOCHHOCTEN
AMOIMOHAIBHO-IMYHOCTHOU c(hephl, aKTUBU3AIIMIO TO3HABATEIHLHON JESTEILHOCTH.

2. Conep:xanue kypca ¢pusuku B 7-9 kiaaccax



7 KJ1ace

Beeoenue (4 u)

®dusnka — Hayka o npupoje. @uszndeckue spieHus. Pusudeckue cBoiicTBa Teia. HaOmroaeHue u onucanue (U3HMYCCKHX SBICHHH. DHU3MUECKUE

BeIMYUHBI. M3Mepenus Gpusnueckux BeTUYHH: JUIMHBI, BpeMEHHU, TeMrepaTypsl. @usznyeckue npudopsl. MexayHapoaHasi cucreMa eAuHHI. TOYHOCTb
Y TIOTPELIHOCTh u3MepeHuil. @u3nka U TeXHUKA.

OPOHTAIJIbHA JIABOPATOPHAS PABOTA

1. OmnpenencHue HEHBI IEICHUS U3MEPUTEIBHOTO TIpudopa.

Ilepsonauanvuvie ceedenust o cmpoenuu gewgecmaa (6 u)

Crtpoenue BemiectBa. OMNbITHI, JOKA3bIBAIOIIME aTOMHOE CTPOCHHE BeElIeCTBa. Te€MIOBOE JABUIKEHHE aTOMOB M MOJIEKYJ. BpOyHOBCKOE JIBHKEHHUE.
Huddy3us B razax, )KUIKOCTIX U TBEPJABIX Telnax. B3anMopelicTBrE YacTHIl BEIIeCTBAa. ATPEraTHBIC COCTOSIHHSI BeIeCTBA. MOJCIN CTPOCHHSI TBEPABIX
TeN, KUAKocTel U ra3oB. OObsICHEHNE CBOMCTB ra30B, KUIAKOCTEH U TBEP/IbIX TEJl HAOCHOBE MOJIEKYIAPHO-KUHETHUECKUX MPEACTaBICHUM.

OPOHTAIJIBHA JIABOPATOPHAS PABOTA

2. OmpeneneHue pasMepoB MajbIX TeEIl.

Bzaumooevicmeus men (23 u)

Mexannueckoe asuxenue. Tpaektopus. Ilyts. PaBHOMepHoe u HepaBHOMepHoe nBmxkeHHe. CkopocTh. ['paduku 3aBUCUMOCTH NyTH U MOZIYJS
CKOPOCTH OT BpeMeHu JBrxeHus. Mueprusa. MueptHocTh Ten. B3aumopeiictBue ten. Macca tena. M3Mmepenune maccsl Tena. [ImoTHOCTB BemecTsa.
Cuna. Cuna Tsoxectu. Cuna ynpyroct. 3akoH ['yka. Bec Tena. CBsizb MeXIy CHIION TsDKECTH M Maccoi Tena. Cuia TSHKECTH Ha JIPYruX TUIaHeTaX.

Hunamometp. CioxeHue IByX CHJI, HaIIpaBJIEHHbBIX M0 0HOM mpsiMoil. PaBHoneiicTByromas AByx cui. Cuna tpenus. @usznyeckas npupoja HeOeCHBIX
Ten COTHEYHON CHCTEMBI.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOThI

3.M3Mepenne Macchl Tella Ha PhIYaHBIX Becax.

4. V3mepenue oObema Tena.

5. OmpeneneHue MIOTHOCTH TBEPIOTO TEA.

6. I'pamympoBaHue NPYKUHBI U U3MEPEHHUE CUITT THHAMOMETPOM.
7. VI3aMepeHWe CHIIBI TPEHUS C IIOMOIIBI0 TUHAMOMETPA.

Jlasnenue meepovix men, scuokocmeti u 2azos (21 u)

Hasnenue. [laBnenne TBepapix Ten. JlaBnenue raza. OObsCHEHUE TaBICHUS Ta3a HA OCHOBE MOJICKYISPHO-KMHETUYECKUX TpeacTaBieHuid. [lepemnaua
JABJICHUS Ta3aMu | KUJIKoCcTIMH. 3akoH [lackans. Coobmarommecs cocyasl. ATMochepHoe AaBiaeHUEe. MeTo bl u3MepeHus aTMOC(HEPHOTO JaBICHUSI.



BbapomeTp, MaHOMETp, MOPIIHEBOM KUIKOCTHBIM Hacoc. 3aKOH ApxuMena. Y ciioBus TiaBaHus Teia. Bo3myxormiaBanue.

O®POHTAJIbHBIE JIABOPATOPHBIE PABOTbI

8.0Ompenenenue BHITATKUBAIOLICH CHIIBI, ACWCTBYIONIEH HAa OTPYKEHHOE B KUAKOCTH TEJO.
9.BblsicHeHHE yCIOBUH IJIaBaHUsI TeJla B )KUIKOCTH.

Paboma u mownocmo. Snepeus (13 u)

Mexanunueckas pad6ora. MomHocTs. IIpocTbie MexaHu3Mbl. MOMEHT cuibl. YCJIOBUS paBHOBECHs pbluara. «30J0TO€ IPaBUIO» MEXaHUKU. Buuel
paBHoBecus. Koo duuuent noneznoro neiicrus (KILI). Oueprus. [lorennuansHas u kuaetTnyeckas sneprus. [IpeBpaiienue sHepruu.

OPOHTAJIbHBIE JIABOPATOPHBIE PABOTDI

10.BbisicHeHHE yCIIOBUS paBHOBECHUS pbluara.
11.0Onpenenenne KII/] npu noxbeme Tena o HaKJIOHHOM MJIOCKOCTH.

Hmoeosas konmponvuas paboma (1 1)
Pesepenoe epems (2 u)

8 kiace

Tennoevie senenusn (23 u)
TennoBoe nBwxkeHue. TermoBoe paBHOBecue. Temmeparypa. Buyrpennsisi sHeprus. Pabora u Teronepenava. TermmomnpoBogHocTh. KoHBekIus.
Nznyuenue. KonnuecTBo TemnoTel. YaenbHas TEIUNIOEMKOCTh. PacueT KojudecTBa TEIUIOTHI MPU TEMJIOOOMEHe. 3aKOH COXpPaHEHHS U MPEeBPAICHHUS
SHEPTUM B MEXAaHUYECKUX U TEIUIOBBIX Mporieccax. [lnaBneHue u oTBepieBaHNe KPUCTATUTMYECKUX TeJl. Y IeJbHas TeIuioTa riaBienus. Mcnapenue u
koHgeHcanus. Kunenue. BnaxHocTs Bo3ayxa. YaensHas Temiora napooOpasoBanus. OObsICHEHHE U3MEHEHHUsI arperaTHOTO COCTOSTHUS BEIleCcTBa Ha
OCHOBE MOJIEKYJISIPHO-KHHETUYECKUX TpecTaBiaeHuil. [I[peoOpa3oBanue sHEpruu B TEIJIOBBIX MallnHax. J[Burarens BHyTpeHHero cropanus. [laposas
TypOuna. KI1J[ TermoBoro aBuratesns. IK0JI0rH4eckre mpoOaeMbl HCTIOIb30BaHUS TEIJIOBBIX MAIIIHH.

OPOHTAJIBHBIE TABOPATOPHBIE PABOTBI
1. CpaBHEHHE KOTUYECTB TEIUIOTHI IPU CMEIIMBAHUU BOJIBI PA3HOM TeMIIEpaTypHhl.
2. V3MepeHne yienbHOI TemI0eMKOCTH TBEPAOro Tea.
3. U3MepeHne BIaKHOCTH BO3LyXa.

Onexmpuueckue sgnenus (29 u)

OnekTpusaiusa Teld. J[Ba poja 3JIEKTpUUYECKUX 3apsfioB. B3aumoneicTBue 3apsikeHHBIX Ted. [IpOBOMHMKH, TUAIEKTPUKH W TOJYIPOBOJIHUKH.
DJIEKTPUYECKOE MOJIe. 3aKOH COXPAHECHUS AJIEKTPUUECKOTO 3apsaaa. JlenmMocTh 3JIeKTpUYECKOoro 3apaaa. IaeKTpoH. CTpoeHue aroMa. DINeKTPUIECKUM
TOK. JIefiCcTBHE AJIEKTPUUECKOTO IO Ha JIEKTpUUYECKUe 3apsibl. MicTouHUKHM Toka. DiekTpudeckas mnenb. Cuiia Toka. DIEKTpUUecKoe HalpsiKeHue.
DnekTpruyeckoe conpoTuiieHne. 3akoH OMa jutst ygacTka menu. [locmenoBaTebHOE U MapauieIbHOE COSIMHEHNE MMPOBOAHUKOB. PaboTa 1 MOIIHOCTH
anekTpudeckoro Toka. 3akon Jxxoyms—IJlenna. Konaencarop. [IpaBuna 6e3omacHocTy pu paboTe ¢ JIeKTporprudopamu.



OPOHTAIJILHBIE JIABOPATOPHBIE PABOTbI

4. COopKa >JIEKTPHYECKOI LI ¥ M3MEPEHUE CUJIbI TOKA B €€ PA3IMYHbIX Y4aCTKaX.
5. M3MepeHHe HaPSKEHKS HA PA3IMUHbIX YHaCTKaX 2JEKTPHUECKOI LIEIH.

6. PerynupoBaHue CUIIbl TOKA PEOCTATOM.

7. V3MepeHue CONPOTUBIIEHHS TPOBOIHUKA IPH MOMOILM aMIIEPMETPA U BOJILTMETA.
8. M3mepenye MOMIHOCTH U PabOThI TOKA B 3JIEKTPMUECKOM JTamIIe.

OnexmpomacHumuwle seierust (5 u)

OmneiT OpcTena. MaruutHoe nosie. MarHuTHOE TOJIe MPSMOTO TOKA. MarHUTHOE TOJIe KaTyIIKU ¢ TOKOM. [locTossHHbIe MarHuThl. MaruutHoe moiie
MIOCTOSIHHBIX MarHuToB. MaruutHoe nozie 3emin. B3aumoneiictBue MarouToB. J[eficTBME MarHUTHOTO MOJIsl HA MTPOBOJIHUK C TOKOM. DJIEKTPUUYECKUI
JIBUT'aTEJIb.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOTbI

9. COopka 51eKTpOMarHuTa ¥ MCTILITAHUE €TO JAEHCTBHS.
10. Uzyuenue sneKTpHUYECKOro ABMIaTes IOCTOSHHOIO TOKA (Ha MOJIEIH).

Ceemosvie aenenus (10 u)

Hctounuku cpera. [IpsMonuHeliHOe pacmpocTpaHeHue cBera. Bunnmoe aukenue cBeTwil. OTpa’keHUE cBeTa. 3aKOH OTPaKEHUs CBETA.
ITnockoe 3epkano. Ilpenomienue ceera. 3akoH npenomiieHus csera. JInnsel. @okycHoe paccTosiHue AMH3BL. OnTHYecKas cuiia JTuH3bl. V300pakeHus,
naBaeMble JIMH30M. ['11a3 kak onTuyeckas cucrema. Onruyeckue npuOopsI.

OPOHTAIJIBHAS JIABOPATOPHAS PABOTA

11.Tlonyuenue n306paxenus Py ITOMOILM JHH3HL.

Hmoeosas konmponvuas paboma (1 1)
Pezepsnoe spems (2 u)

9Kki1ace

3axonwt 63aumodeticmsust u osudicenus mein (34 u)

MarepuanbHasa Touka. Cucrema otcueta. [lepemenienne. CKOpoCTh MPSAMOIMHEMHOTO PABHOMEPHOTO JIBHKEHUS. [IpsMonnHeitHOe paBHOYCKOPEHHOE
JBUKEHHE: MTHOBEHHAsI CKOPOCTh, YCKOPEHHE, nepeMenieHue. [ paguku 3aBUCUMOCTH KMHEMATHYECKUX BEIMYMH OT BPEMEHHU MPH PAaBHOMEPHOM U
PaBHOYCKOPEHHOM JBHWKE€HHH. OTHOCHTENBHOCTh MEXAHMYECKOTO [JBHWKEHHs. ['€oleHTpudeckas M TeIHOLEHTPUYECKass CHUCTEMBI MHpa.
WNuepnmansHas cuctema orcyera. 3akoHbsl Herotona. CBoOogHOE mageHue. HeBecoMocTh. 3aKOH BCEMUPHOTO TATOTeHUS. [MICKYCCTBEHHBIEC CITYTHUKHU



36MJ‘II/I.]1 Nmnynbce. 3aKkoH coXpaHeHUs UMITyJibca. PEaKTUBHOE IBUKEHUE.
OPOHTAJIBHBIE JIABOPATOPHBIE PABOThI

1. MccnenoBanne paBHOYCKOPEHHOTO ABUKEHHUs 6€3 HAYaIbHOM CKOPOCTH.
2. I3Mepenne yCKOpEeHHUs CBOOOJHOTO MaICHHUS.

Mexanuuecxue xonebanus u 6oanwvl. 36yx (16 u)

Konebarenbnoe npwxkenue. Konebanus rpysa na mpyxkune. CBoOoanbie konebanus. KoneOGatenbHas cuctema. MasTHUK. AMIUIMTYIA, MEPHOL,
yacToTa KojcOanuii. lapMoHnueckue koyiebanus. IIpeBpalleHre sHEpTHM MIPU KoJIeOAaTEIbHOM JIBIOKCHHH. 3aTyxarone KoeOanus. BelHyXICHHbBIC
kosebanus. Pesonanc. Pacnpoctpanenue konebanuii B ynpyrux cpefax. [lonepeunsie u npoaosbHbie BoJdHBL. [{nrHa BoaHbl. CBS3b IJIMHBI BOJIHBI CO
CKOPOCTBIO €€ PacIpOCTPAHCHUS U MEePHOJOM (4acTOTON). 3BYKOBbIe BOJTHBL. CKOpPOCTh 3ByKa. BwIcoTa, TEMOp M IPOMKOCTH 3BYKa. DX0. 3BYKOBOM
pe3onanc. [aTepdepeHms 3Byka).

OPOHTAIJIbHAS IABOPATOPHA S PABOTA

3. HCCJIC[[OBaHI/IC 3aBUCUMOCTH IICpUOJa U HaCTOTHI CBO6OI[HI)IX KoJIcOaHMI MasTHHKA OT JJIMHBI €I'0 HUTH.

Onekmpomacnumuoe noze (26 y)

OnHOpoOIHOE M HEOJHOPOAHOE MarHuTHoe nosie. HampaBiieHue TOka M HampaBieHUE JUHUHA ero MarHuTHoro moss. IlpaBuio OypaBuumka.
Obnapyxenue MarHuTHoro noss. IlpaBuno nesoit pyku. MHAykuuss MarHuTHOTO nosiss. MarHuTHbIN noTok. OnbiTel @apazest. D1eKTpoMarHuTHas
nHayknus. Hanpasnenune uHaykuumonHoro toka. IlpaBwiio Jlenna. fIBnenmne camoumnaykumu. IlepemeHHbll TOk. ['eHepaTop nmepeMEHHOro TOKa.
[IpeoOpa3oBanust 3HEpruu B AeKTporeHeparopax. Tpanchopmarop. [lepenaua snekTpuyeckoil 3HEPrUM Ha PacCTOSIHUE. DJIEKTPOMArHUTHOE MOJIE.
DneKTpoMarHuTHbIE BOJHBI. CKOPOCTh PACIIPOCTPAHEHUSI JIEKTPOMATHUTHBIX BOJIH. BIUsSHUE 3JIEKTPOMArHUTHBIX U3TyYEHUI Ha )KMBBIE OPTraHU3MBI.
Konebarenbubiii koHTyp. IlomydeHue »3neKTpOMarHWTHBIX KoneOaHui. I[IpuHuIMNBI panuocBa3u u  teneBujeHus. [MHrepdepenuus cera.]
OnexkTpoMarHuTHas npupona ceera. [Ipemomienue csera. [lokazarens npenomiienus. Jucnepcus ceera. LBera Tten. [Cnexktporpad ¥ CIEKTPOCKOTT. |
Tunbl ontuyeckux crekTpoB. [CrnekTpanbHblil aHanu3.| [lornomenue u ucmyckanue ceeta aromaMu. [IporcxoxaeHne JIMHeHYaThIX CIIEKTPOB.

OPOHTAIJIbHBIE JIABOPATOPHBIE PABOTDI

4. Vizyuenne sBJIEHHS SIEKTPOMATHUTHON HHIYKIIHH.
5. HabmoeHune CIIonIHOro U JIMHERYAThIX CIEKTPOB UCITYCKAHMS.

Cmpoenue amoma u amomuozo siopa (16 u)

PannoakTHBHOCTh KaK CBHACTEIIBCTBO CJI0KHOTO CTPOCHUS aTOMOB. Anbda-, 6era- u ramma-u3inydenus. OnbiTel Pesepdopaa. SAnepHas Mmoaens aToma.
PagnoaktuBHbIE IpeBpalieHnss aTOMHBIX siaep. CoXpaHEHHUE 3apsI0BOr0 U MAaCCOBOIO YMCEII MPHU AJIEPHBIX pPEeaKIUsaX. IKCIEPUMEHTAIbHBIE METObI
rcciienoBanus yactull. [IporoHHO-HEWTpOHHAs MoAENb Aapa. PU3HNUECKHUI CMBICH 3apsI0BOr0 U MaccoBoro uncen. M3oromnel. [IpaBuiia cmemenus mis




anba- u OeTa-pacmana MpH SACPHBIX PEAKIUSAX. DHEPrus CBs3W 4actull B siape. Jenenue snmep ypana. llemHas peakius. SnepHas sHepreTuka.
DKOJIOTHYECKUE MPOOJIeMbl pabOThl aTOMHBIX 3JekTpocTtaHiuid. Jlosumerpus. [lepuon momypacnaga. 3akoH paanoOaKTUBHOTO pacmana. BimsiHue
pPaZMoOaKTUBHBIX U3JIyYEHUH Ha )KUBbIE OpraHu3Mbl. TepmosaepHas peakuus. Mcrounuku sneprun ConHua u 3Be3A.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOTBI

6. M3MepeHHe €CTECTBEHHOIO PaAHALMOHHOTO (JOHA JO3UMETPOM.

7.  V3ydeHue JeneHus Aapa aToMa ypana 1o Gpororpaduu TpeKoB

8.  Ouenka nepuoa nomaypacnaja HaXoASAIIMXCA B BO3IyXe IIPOAYKTOB paclajia ra3a pajoHa.
9.  UsyueHue TPEKOB 3apsSKEHHBIX YACTHUIL O TOTOBBIM (POTOTPAHUSIM.

Cmpoenue u s6onroyus Becenennoti (5 u)

Cocras, ctpoeHue u npoucxoxaeHue CoaHeunoi cucreMsl. [Inaners! u maineie Tena CoiaHeuHoil cucreMsl. CTpoeHue,
n3nyyenue u spomonus ConHua u 38e31. CtpoeHue u 3Bosonus BeeneHHoM.

HUmoeosas konmponvuas paboma (1 4)
Pesepenoe epems (4 u)

MecTto npeamera B y4eOHOM ILIaHe.
B ocHoBHOI 1mIKOJ€e Qu3nka nzydaercs ¢ 7 mo 9 kinacc. YueOHbIH maH cocTaBiser 242 yueOHBIX daca.

Kaacce Ko.s1-Bo yacoB B Ko.1-Bo 4acoB B roj
HeJIeJII0
7 Knacc 24 704
8 ki1acc 24 704
9 knacc 3q
1024
Uroro: 74 2424

3. Onucanune y4edHO - METOIMYECKOI0 M MATEPHAIBLHO — TEXHHYECKOro odecreveHusi 00pa3oBaTeIbHOIO npouecca.

Jlumepamypa ona yuumensa:

1.®uzuka. Metoaudeckoe nocodue. 7 kiacc (aBropsl E. M. I'ytHuk, E. B. Pribakona).

2.®wusuka. Jlnnaktnueckue marepuansl. 7 kiaacc (aBtopsl A. E. Mapon, E. A. Mapon).

3.®usuka. Metoanueckoe nocodue. 8 kinacc (aBtopsl E. M. I'ythuk, E. B. Pribakosa, E. B.11laponuna).
4.®wuzuka. Jlnnaktuueckue matepuaisl. 8 kiacc (aBTopsl A. E. Mapon, E. A. Mapon).



5.®u3uka. Tematnueckoe manuposanue. 9 kinacc (asrop E. M. I'yTHUK).
6.Dusuka. lugaktnueckue Mmarepuaisl. 9 kinace (aBTopsl A. E. Mapown, E. A. Mapon).

Jlumepamypa 014 yuenuka:

1.®usuka. 7 xknacc. YueOHuk (aBrop A. B. IleppimkuH).

2.®wusuka. 8 kiacc. YueOHuk (aBtop A. B. IleppimkuH).

3.®usuka. 9 kiacc. Yueonuk (aBropsl A. B. Ileppimkun, E. M. I'yTHHK).
Tabauuvt o6uwezo naznauenusn

Mexnaynapoanas cucrema equauil (CH).

[TpucraBku amst 00pa3oBaHUS NECATUYHBIX KPATHBIX U TOJIbHBIX €IHHUIL.

du3nyecKue MOCTOSTHHEIE.

[Ikasa 3J1eKTPOMAarHUTHBIX BOJTH

JlaGopaTopHOE U JEMOHCTPALMOHHOE 000PYI0OBAaHUE XPAHUTCS B MIKa(dax B CICHUATBHO OTBEIEHHOMN JTAOOPAaHTCKOW KOMHATE.

B xabuneTe Gu3uKu nMeeTcs:

e MPOTHUBOMNOKAPHBIA UHBEHTAPH;
e amnTeyka c HA0OPOM MEPEBA30YHBIX CPEACTB U MEAUKAMEHTOB;
e MHCTPYKIMH IO NMpaBuiIaM 0€30IaCHOCTH JJIsl 00y4JarOUIUXCs.

Kpome nemoncTpaninoHHoro u 1abopatopHoro o0opyaoBaHusi, KaOWHET (GU3UKHU OCHAIIEH:

e  KOMIUIEKTOM TEXHHYECKUX CPEJICTB 00YUYEHUs, KOMIBIOTEPOM C MYJIbTUMEINATIPOEKTOPOM;
e y4eOHO-METOAMYECKOM, CIPaBOYHON U HAyYHO-TIOMYJISIPHOM JINTEPATYpOil;

KaOMHET PU3MKHN OCHAIIEH KOMIUIEKTOM TEMaTUYECKHUX TAaOJIUII 10 pa3jesiaM Kypca (GU3UKH.

4. Ilnanupyemble pe3yJbTaThl H3y4eHUs y4eOHOr o mpeaMera.
IIpenmeTHble pe3yJibTaThI

B pesynbrare uzyuenus puzuku 7 kjaacca odydaromuecs
Hay4aTcs:

* pacno3HasamvMeXaHu4eCcKrue SBICHHUS W OOBSCHATh HAa OCHOBE MMEIOIIMXCS 3HAHWH OCHOBHBIC CBOWCTBA WJIM YCJIOBHSI TPOTEKAHHUS ITHX
SIBJIECHUW: PAaBHOMEPHOE NPSAMOJMHEUHOE [IBU)XEHUE, HEBECOMOCTH, WHEPLHUs, B3aUMOACHCTBHE TEJ, Iepelada JaBJICHUS TBEPABIMH TEJIAMM,
KHUJKOCTSIMU M Ta3aMH, aTMOC(hepHOe aBiIeHNe, TNIaBaHNE TEIT;



* OnuCklams N3YUYCHHBIC CBOMCTBA TENl U MEXaHWYECKUE SBJICHHS, UCTONB3Ys (PM3MUECKHUE BEIMYUHBI: MyTh, CKOPOCTh, Macca Tela, INIOTHOCTh
BElIEeCTBa, CUja, JaBJeHHE, KHUHETUYecKas PHEeprus, MOTEHIUalbHas SHEprusi, MexaHudeckas pabora, mMexaHudeckas moiHocTh, KIIJ[ mpocToro
MEXaHHW3Ma, CHJIa TPECHHS, MPU OMHCAHWM TMPABUIHHO TPAKTOBATh (PU3WYECKUN CMBICT HUCHOIB3YEMBIX BEIMYMH, WX OOO3HAYCHUS WU CIUHUIIBI
U3MEpEeHUsl, HAXOIUTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BETUUUHY C IPYTUMH BeTMYMHAMU;

* AHAIU3UPOBAMHCBOMCTBA TEJ, MEXAaHWUYECKHE SIBIICHUS M IPOIECCHI, HCIONB3ys (M3MYECKHE 3aKOHBI M TPHUHIMIBL: 3aKOH BCEMHPHOTO
TATOTEHUs, PaBHOJICHCTBYIOIIAs cuila, 3aKoH ['yka, 3akoH [lackans, 3akoH Apxumena; mpy 3TOM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U €0
MaTeMaTU4YeCKOe BBIPaKCHUE;

* pewiams 3a0aqu, UCNONB3ys (U3MUecKrue 3aKoHbl (3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena) u (opMyJbl, CBA3BIBAIOIINE (PHU3UUYECKUE
BEJIMYMHBI (IIyTh, CKOPOCTb, Macca Teja, IUIOTHOCTh BEIIECTBA, CUJIA, J1aBJICHUE, KHHETUYECKas HSHEpPIus, MOTEHLUANbHAs 3HEPrusi, MeXaHudeckas
pabora, mexanuueckass MomHocTh, KIIJI mpocroro MexaHums3ma, cuia TPEHHUS CKOJBKEHHUS): HAa OCHOBE aHajM3a YCIIOBHS 3a/a4d BBIIENIATH
¢bu3nyeckre BeIUYHHBI;

ROYUAM 803MONCHOCHb HAYUUMbBCAS

® onucvleamv u 0OBACHAMb PU3UYECKUE AGNEHUSA. PABHOMEPHOE NPAMOJIUHEUHOE 08UICEeHUe, nepedayy 0asleHuUsl HCUOKOCMAMU U 2A3AMU, NAABAHUE
mei, ouggysuio;

® ucnonv3oeams uzuueckue nPubOPsl U UsMepUmMeIbHble UHCIMPYMEHMbL 051 USMEPEHUSL (PUBUYECKUX BETUYUUH,

® npedcmasisime pe3yibmanmol U3MEPeHUll ¢ ROMOWbIO MAOIUY, 2PAPUKOS U BbISAEISAMb HA IMOU OCHO8E SIMNUPULECKUE 3A8UCUMOCTIUL,

8LIPAICAMb PE3YIbMAMbL USMEPEHUL U paciemos 6 eounuyax MedxcoynapooHou cucmemvl;

nPUBOOUMb NPUMEPLL NPAKMUYECK020 UCNONb308AHUSL PUUYECKUX ZHAHULL

peuiams 3a0a4u Ha NPUMeHeHUe PU3UYECKUX 3AKOHO8,

0CYUecmeasms CamoCmosmenbHblll NOUCK UHpopMayuu,

UCNONb308aMb NPUOOPEMEHHBLE 3HAHUSL U YMEHUSL 8 NPAKMUYECKOU 0esimelbHOCMU U NOBCEOHEBHOU HCUSHU.

B pesynbrare n3ydenus Gpusznku 8-ro Kiacca o0ydarommecs

Hay4aTcs:

* pacno3naéams TEIUIOBbIE, JIEKTPOMArHUTHbIE SBICHHS U OOBSCHATH HA OCHOBE HMEIOIIMXCS 3HAHWH OCHOBHBIE CBOICTBA WM YCIOBHSA
MPOTEKaHUs 3TUX ABJIeHUN: nudPy3us, nusmeHeHrne o0bEMa Tel IpHU HarpeBaHUM (OXJIaKICHHUH), OOJIbIIasi CAKUMAEMOCTh ra30B, Majasi CAKUMAEMOCTh
KHUJKOCTEN U TBEPIBIX TEIN; TEIJIOBOE PAaBHOBECHE, UCTIAPEHNE,KOHACH AL, TUIABJICHUE, KPUCTAUIN3allls, KUIIEHHE, BIa)KHOCTh BO3/1yXa, pa3jIMuHbIe
CHOCOOBI TEeIyIoNnepe ayu, IEKTpU3alus Tel, B3aUMOACHCTBUE 3aps0B, HarpeBaHUE MPOBOJHUKA C TOKOM, B3aMMOJEHCTBHE MarHUTOB, JI€HCTBUE
MarHMTHOTI'O T0JISl Ha POBOJHUK C TOKOM, IIPSMOJIMHEHHOE PacpOCTPAHEHUE CBETA, OTPAKEHUE U TIPEJIOMIICHUE CBETA;

* onucvleams U3y4eHHbIE CBOMCTBA TeN M TEIUIOBBIC, 3JEKTPOMArHUTHBIC SBJICHUS HCIONB3YS (PU3NUYECKHUE BEIMYMHBI: KOJIMYECTBO TEIUIOTHI,
BHYTpPEHHSIS DHEprusi, TeMIeparypa, yAelbHas TEIUIOEMKOCTbh BEIECTBA, yAeIbHAas TEIJIOTa IUIaBJIEHUS M MapooOpa3oBaHusl, yAelbHas TEIoTa
CrOpaHMs TOIIMBA, KO3()(ULIMEHT MOJE3HOrO NEHCTBHSA TEIJIOBOTO IBUTATEINS, SJCKTPUUYECKUN 3apsl, CHJIa TOKA, JJIEKTPUUECKOE HampsyKeHUue,
ANEKTPUYECKOE COMPOTUBJICHHE, YAEIbHOE COMPOTHUBIIEHHE BEUIECTBa, padoTa TOKA, MOIIHOCTh TOKA, (POKYCHOE PACCTOSIHME M OINTHYecKas Cuia



JUH3bI; TIPU OMHCAHUU TPABUIBHO TPAKTOBATh (PU3WYECKUI CMBICI HCIONB3YEMbBIX BEIHYMH, UX O0O3HAUEHUS M €IMHUIIBI U3MEpPEHUSs; YKa3bIBaTh
(bopMyIibl, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BETUUYHHY C IPYTUMH BeIMYMHAMY;

® aHaﬂu3up08GMbCBOﬁCTBa TEJI, TCILUIOBBIC U DJICKTPOMArHUTHBIC SABJICHUA W IIPOLECCHI, UCIIOJIb3Yysd 3aKOHBI: 3aKOH COXpPAaHCHUS OSHCPIUH, 3aKOH
COXPAHCHUS BJICKTPUUCCKOTI'O 3apaia, 3aKOH Owma AJid ydaCTKa 1ICIH, 3aKOH H)KOYJISI—.HGHHEI, 3aKOH HpHMOHHHeﬁHOFO pacnpocTpaHCHus CBETA, 3aKOH
OTpa’XE€HUA CBCTA, 3aKOH IIPEIIOMJICHUA CBETA pa3jindaTb CJIOBECHYIO (bOpMYJ'II/IpOBKy 3aKOHa U €TI0 MaTEMATUYCCKOC BBIPAXKCHUC,

® pasziudams OCHOBHBIC ITPU3HAKA MO,Z[CJ'ICfI CTPOCHU I'a30B, }I(I/I,I[KOCTCP'I n TBépI[BIX TECII,

* pewams 3a0ayu, UCTIOIb3ysl OCHOBHBIE (PM3NUECKHE 3aKOHBI M (JOPMYJIBI: HA OCHOBE aHAIM3a YCIOBHS 3a/1a4H BBIICIATH (PU3MUYECKHE BETHUNHBI
1 hopMyIibl, HeOOXOIUMBIE JUI €€ PeLIeHUs], U IPOBOAUTH PACUETHI.

nojiyuam 603MOHCHOCHIb HAYHUUMBCA?

Onucvlieams u 00vACHAMb pusuyecKue A61eHUs: MeNnIonPo8OOHOCHb, KOHGEKYUIO, U3IyYeHue, UCnapeHue, KOHOeHcayus, Kunewue, NideleHue,
KPUCMANIU3AYUS, DNeKMPU3ayus mei, 63aumooelicmeaue 1eKmpuUieckux 3apsaoos, 83aumooeicmeue MasHumos, oelucmeue MAacHUmHo20 nojs Ha
NPOBOOHUK C MOKOM, MENJ080e Oelicmaue 3eKmpuiecko20 mokda, OmpadiceHue céema, npelomieHue ceemd.

Hcnonvzoeamsv ghuzuueckue npubopvl u usmepumenbHvle UHCMPYMeEHMbl OJisl USMEPEeHUs: PU3UYeCcKUXx eUYUH.

Ilpeocmasnams pe3yrbmamoi usmepeHuil 8 eude madauy, epapuros u vla6IsAMb HA IMOU OCHO8E IMNUPUYECKUE 3ABUCUMOCTIU.

Buipasicams pezynomamer uzmepenuii u paciemos 6 eounuyax Meocoyuapoonou cucmemvr CH.

IIpusooumuv npumepvi NPAKMUYECKO20 UCNOIbIOBANHUS PUULECKUX 3HAHULL O MEXAHUYECKUX, DIeKMPOMASHUMHBIX U KBAHMOBBIX ABTIEHUSX.

Pewamy 3a0auu na npumenenue u3yueHHbIX GU3UYECKUX 3AKOHOB.

Ocywecmenams  camocmosmenbHull NOUCK UH@DOPMAYUU  eCTNeCmBEeHHOHAYYHO20 COOePIHCAHUSL C UCHONIb308AHUEM PA3TUYHBIX UCTNOYHUKOS
ungopmayuu ( yueOHbIX MEKCMO8, CHPABOUHbIX U HAYYHO — NONYIAPHBIX U0AHUU, KOMNbIOMEPHbIX 0a3 OaHuwlX, pecypcoe Hnmepuema), ee
06pabomxKy u npedcmasienue 8 pasiuiuHbvlx Gopmax ( Cl08ecHO, ¢ NOMOWBIO PUCYHKOS U Npe3eHmayuil, paghuxos, Mamemamuieckux cCUMe0108 u
CMPYKMYPHBIX CXeM,).

Hcnonvzoeamv npuobpemennvle 3HAHUA U YMEHUS 6 NPAKMUYECKOU OesameNbHOCIU U NOBCEOHEeBHOU JHCU3HU 05 0becnedeHus Oe30nacHoCmu 8
npoyecce Heu3HeOesmenbHOCU.

B pesynbrare m3ydenns ¢puznku 9-ro kiacca odydarommecs
HayyarTcs:

® pacno3naeambMCXaHUUCCKHUEC SBJICHUSA, J3JICKTPOMArHUTHBIC ABJICHHSA, KBAHTOBLIC SABJICHUSA H OOBSICHATHL Ha OCHOBE HMEIONTUXCS 3HAaHUM
OCHOBHBIE CBOMCTBA WU YCIOBUA MPOTCKAHUSA 3TUX SIBIICHHIA: PaBHOMEPHOC 1 PAaBHOYCKOPECHHOC HpHMOHHHeﬁHOG JBWXKCHHC, CBO60}1HOC ImaacHUue
TCJI, HCBCCOMOCTb, PABHOMCPHOC ABHUKCHUC 11O OKPY’KHOCTH, B3aUMOJCHCTBHE TCJI, pPABHOBCCUC TBépI[BIX TECII, KoJie0aTenbHOe ABWIKCHUC, PC3OHAHC,
BOJIHOBOC [OBWIXXCHHUC, OJJICKTPOMArHuTHas HWHIYKIOWA, ,I[CﬁCTBHG MAariMuTHOro IoOJid Ha IIPOBOAHHMK C TOKOM, JHUCIIEPCHUA CBETA, CKOPOCTH
QJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI 1 4aCTOTAa CBCTA, IICPUO/I ITOJTypacajia,



® onuceledamsv HN3YUCHHBIC CBOMCTBA Tel U SABJICHUS, HCIOJIb3Ys (1)I/I3I/I‘-ICCKI/IG BCJIIMYMUHLBL: YCKOPCHHEC, MacCa TCjia, CWjla, HMIIYJbC TCJa,
KHHETHYCCKad JHCPIrusa, NMOTCHUOUAJIbHAA SHEPrusd, aMINIMTyda, NEpUOa M H4acTOTa KOJ'IG63HHI>1, JJIMHA BOJIHBI, CKOPOCTH J3JICKTPOMArHUTHBIX BOJIH,
JJIMHAa 1 4acCTOoTa CBCTA, NCPUOJ] IMOJypacnaaad, Mpru OMUCAHUHN ITPABUIIBHO TPAKTOBATH (bH3I/I‘{CCKI/Iﬁ CMBICJI UCTIOJIB3YCMBIX BCIIMYUH, UX 0003HaYCHUS
" €AUHUIIBI UBMCPECHUA, HAXOAUTH (bOpMYJ'IBI, CBA3BIBAIOIIUEC TaHHYIO (1)I/I3I/I‘IGCK}’IO BCIIMYNHY C APYTUMH BCIUYUNHAMMU,

® aHajusuposeamsb MCXAHUYCCKHUC SBJICHUA, DJICKTPOMAIrHUTHBIC SABJICHHA, KBAHTOBBLIC SABJICHUA W HPOLECCHI, UCIIOJIb3Ys (1)I/ISI/IT-I€CKI/I€ 3aKOHBI U
IIPUHIUIIBEI, IIOCTYJIAThI; IIPHU 5TOM pa3jindaTb CJIOBCCHYIO (bOpMy.]'II/IpOBKy 3aKOHa U €0 MaTEMAaTHUYCCKOEC BhIPAKCHUE,

* paziuyams OCHOBHBIE NPHU3HAKM M3YYEHHBIX (U3MYECKHUX MOJeNeil: MaTrepuaibHas TOYKA, MHEpLUallbHAas CHCcTeMa OTCYETa,lJIaHEeTapHOM
MOJIEJIM aTOMa, HyKJIOHHOM MOJETN aTOMHOTO si/Jpa, OCHOBHbIE MPU3HAKU CYTOYHOTO BpaIlleHus 3BE31HOr0 Heba, nBrmxkeHus Jlynsl, ColHIA U TUIaHeT
OTHOCHUTEJIBHO 3BE3] U IOHUMATh PA3IN4Msl MEXKAY T€IMOLEHTPUYECKON U I€OLIEHTPUYECKON CUCTEMaMU MUDA;

* pewiams 3a0aqu, WCTONB3Yys (u3myeckue 3aKoHbl U (opmyibl, (U3MUECKHE BETWYMHBI; Ha OCHOBE aHallM3a YCJIOBMS 3aJaud BBIICNATH
(bu3nyecKkre BeTMIUHBI U (HOPMYIIBI, HEOOXOIUMEIE [T €€ PEeIIeHUs, ¥ IIPOBOUTh PACUETHI;

* IPUEOOUMb NpUMepbl TIPOSBICHUSI B NPHUPOJE U MPAKTUUECKOTO HCIOJIB30BAHUS PaJMOAKTUBHOCTH, SJEPHBIX M TEPMOSIEPHBIX peaKiuil,
JIMHEWYaTBIX CIIEKTPOB

nojiyuam 603MOHCHOCHIb HAYHUUMDBCA?

* UCNONIL308AMb 3HAHUSL O MEXAHUYECKUX, DNeKMPOMACHUMHBIX, KEAHMOBLIX SAGNIEHUSX 68 NOBCEOHEBHOU JHCU3HU Ol obecneyeHust 6e30nacHOCmu
npu obpaweHuu ¢ npudbopamu U MexHU4ecKUMU YCMpOUCmeamu, O COXPAHeHUs 300p06bs U COONIOOEHUST HOPM IKOJIOSUYECKO20 NOBEOeHUs 6
OKpydHcaioueli cpeoe;

* IPUBOOUMb NPUMEPLL NPAKMUYECKO20 UCHOIb308AHUSL PUBUYECKUX SHAHUU O ABIEHUAX U UUYECKUX 3AKOHAX, UCNOIb308AHUL 60300HOBIAEMbIX
UCMOYHUKOB IHEPSUL,; IKOLOSUUECKUX NOCIe0CMEULl UCCIe008AHUSL KOCMUYLECKO20 NPOCMPAHCMEA;

* PazIuyams Spanuybl NPUMEHUMOCIU DU3UYECKUX 3AKOHO8, NOHUMAMb 6ceodwull xapakxmep (yHOAMEeHmMAalbHbIX 3AKOHO8 (3AKOH COXPAHEHUs
MEXAHUYECKOU IHEP2UU, 3AKOH COXPAHEHUS UMNYTbCA, 3AKOH 6CEMUPHO20 MALOMEHUS) U OZPAHUYEHHOCHb UCNOIb308AHUSL YACHHBIX 3AKOHO8,

* npuémam nOUCKAa U oOPMyaUPOBKU OOKAZAMENbCIE BLLOGUHYMbBIX 2UNOME3 U MeopemuieckKux 66160008 HA OCHO8E IMNUPUYECKU YCMAHOBIEHHbIX
¢daxmos;

* HAX0OUMb A0EK8AMMYIO NPEOJIOACEHHOU 3a0aue PYu3UUecKYI0 MOOelb, pa3peuams npooaemy Ha OCHO8E UMEIOWUXCS 3HAHUL C UCHONIb308AHUEM
MamemMamuyecko2o annapama, OYyeHu8ams peailbHOCMs NOIYYEeHHO20 3HAYEHUS PU3ULEeCKOU 8eTUYUND.

MexannyecKue IBJEHUA
BbInyCKHUK HAYYHTCH:

* pacrio3HaBaTh MEXAaHHUYECKUE SIBJICHUS U OOBACHATh HA OCHOBE MMEIOILMXCA 3HAHUHM OCHOBHBIE CBOMCTBAa WMJIM YCIOBMS NPOTEKAHUS ITHX
SBJICHUI: pAaBHOMEPHOE M PAaBHOYCKOPEHHOE MNPSMOJIMHEWHOE JBUKEHHE, CBOOOIHOE MaJeHHe TeJ, HEBECOMOCTb, PaBHOMEPHOE IBM)KEHUE IIO
OKpY’KHOCTH, MHEPLIMs, B3aUMOJICHICTBHE TeJl, Iepeiaya JaBIeHUs TBEPABIMU TEJIaMH, KUAKOCTSMU U razaMH, aTMOC(EpHOE JaBJIeHUE, MJIaBaHKUE Tell,
paBHOBecHE TBEPBIX TeJ, KosebaTenbHOe TBUKEHUE, PE30HAHC, BOJIHOBOE JIBUKCHUE;



* OMUCHIBATh M3YYCHHBIE CBOWCTBA TENl U MEXAHUYECCKUE SIBIICHUS, UCTIONB3Yys (DU3UYECKHe BETUYHHBI: MyTh, CKOPOCTh, YCKOPEHUE, Macca Tela,
IJIOTHOCTh BEIIECTBA, CWJIA, JIaBJICHWE, UMITYJIbC TeJla, KMHETUYECKas DHEPrus, MOTCHIIMAIbHAs SHEPrus, MEXaHW4Yeckas padoTa, MEXaHHUYeCKas
MotHOCTh, KITJ[ mpocTtoro Mmexanusma, cuja TpEeHUs, aMILUIUTY/1a, IEPUOJ] M 9acTOTa KoJeOaHul, JJIMHA BOJHBI M CKOPOCTh €€ pacpOCTpaHEHUS; TIPH
OMHMCAHUMU TMPABWIBHO TPAKTOBAaTh (PU3UUYECKHH CMBICI HCIIOJIB3YEMbIX BEIWYMH, WX O0O3HAYCHHUS M CIUHUIIBI MU3MEPEHHS, HaXOAWTh (POPMYIIHI,
CBSI3BIBAIOIIUE TAHHYIO (PU3UUYECKYIO BEIMYUHY C APYTUMU BEIIMUYNHAMU;

* AaHAJIM3UPOBATH CBOMCTBA TEJI, MEXaHUUYECKHE SBJICHUS M IIPOLIECCHI, UCTIONIB3Ys (DU3NUECKUE 3aKOHBI U MPUHIIUIIBL: 3aKOH COXPAaHECHHS YHEPTHUH,
3aKOH BCEMHUPHOTr'O TATOTEHMS, paBHoAeWcTBYtowas cuia, I, II u Il 3akoHbl HproTOHA, 3aKOH COXpaHEHUs UMITyJbca, 3akoH ['yka, 3akoH Ilackans,
3aKOH ApXHUMe/Ia; IPU 3TOM pa3andaTh CIIOBECHYIO (POPMYIMPOBKY 3aKOHA M €70 MAaTEMaTHYECKOE BhIPAKEHUE;

¢ pas3jindaTb OCHOBHBIC IIPU3HAKU U3YYCHHBIX (1)I/I3I/I‘ICCKI/IX MO,I[GJ'IGI\/'IZ MaT€pHralibHas TO4YKa, HHEpOHaJIbHasd CUCTEMaA OTCLIéTa;

* pemaTth 3a/1a4M, UCTONb3ys PU3NYECKUE 3aKOHBI (3aKOH COXPAaHEHUS YHEPTHH, 3aKOH BCEMUPHOTO TATOTEHHUsI, MPUHIMI cyneprno3uuuu cui, I, 11
u III 3akonsl HproTOHA, 3aKOH COXpaHEHHMs] UMITyJbca, 3akoH ['yka, 3akoH I[lackans, 3akon Apxumena) u ¢GOpMyIbl, CBS3bIBAIOIINE (PU3HUESCKUE
BEJIMYUHBI (IIyTh, CKOPOCTb, YCKOPEHUE, Macca Tela, MIIOTHOCTh BEIIeCTBa, CUjla, NaBJCHHE, UMITYJIbC Tela,KMHETUYECKas SHEPrus, NOTeHIUATbHAS
SHEprus, MexaHuveckas pabora, Mexanumdeckas momHocts, KII/| mpocroro mexaHmsma, cuia TPEeHHS CKOJIBKEHHs, aMIUIMTYJA, TIEPUOJ U 4acTOoTa
KojeOaHui, JUIMHA BOJHBI M CKOPOCTh €€ paclpoCTpaHEHMs): HA OCHOBE aHAllM3a yCIOBHS 3a/layl BBLACNATh (PU3NYECKUE BEITUYUHBI U (POPMYIIBI,
HEOO0XOAUMBIE IS €€ PEeLICHHUs, ¥ TPOBOIUTH PACUETHI.

BblnyCKHuK noJjiyuum 603MOHCHOCHb HAYUUMDbCA:

* UCNONBL306AMb 3HAHUS O MEXAHUYECKUX SBIeHUAX 6 NOBCEOHEGHOU JHCU3HU ONisi 0becneyeHus 0e30NnacHocmu npu oopaweHuu ¢ npubopamu u
MeXHUYeCKUMU YCMpoucmeamu, 0Jis COXpAHeHus 300p08bs U COONI0O0EHUs HOPM IKOJI02UHEeCKO20 NOBe0eHUs 8 OKpYdcalowell cpeoe;

* IPUBOOUMb NPUMEPLL NPAKMUYECKO20 UCNONb308AHUSA PUIUYECKUX 3HAHUL O MEXAHUYECKUX A6IeHUAX U UUYECKUX 3AKOHAX, UCNONb3068AHUS
80300HOGIAACMBIX UCOYHUKOS DHEP2UU, IKOTOUYECKUX NOCIeOCMBULL UCCIe008AHUSL KOCMUUECKO20 NPOCMPAHCMEA,

* pasiuuams Sparuybl NPUMEHUMOCIU (PUULECKUX 3AKOHO8, NOHUMAMb 6CeoOwull Xxapakxmep (YHOAMEeHMANbHBIX 3AKOHO08 (3AKOH COXPAHEHUs.
MeXanu4ecKkou dHepeuu, 3aKOH COXPAHEHUs UMNYIbCA, 3AKOH 8CEMUPHO20 MAOMEHUS) U O2PAHUYEHHOCIb UCHONIb308AHUS YACTIHBIX 3AKOHO8 (3AKOH
TI'yka, 3akon Apxumeoa u op.);

* NPUEMAaM NOUCKA U POPMYTUPOBKU OOKAZAMENbCIE BbLOBUHYMbBIX SUNOMES U MEeOPEeMUIecKUX 6160008 HA OCHO8E IMAUPUUECKU YCIMAHOBNEHHbIX
¢daxmos;

* HAX00UMb A0EKBAMHYIO NPEONONHCEHHOU 3a0aye PU3UUECKyl0 MoOelb, paspeuiams npobiemy Ha OCHO8e UMENOWUXCA 3HAHUU NO MeXaHuke ¢
UCNONIL3068AHUEM MAMEMAMUYLECKO20 annapamd, OYeHuU8ams peaibHOCb NOJYYEHHO20 3HAYeHUsT PUIUYECKOU GeIUUUHDL.

TensoBbie ABJICHUS
BbinyCKHUK HAy4YuTCS:

* pacrio3HaBaTh TEIJIOBBIE SIBJIEHUSI U OOBSACHATH HA OCHOBE MMEIOLIUXCS 3HAHUM OCHOBHBIE CBOMCTBA WJIM YCJIOBHSI MPOTEKAHUS 3TUX SBIICHUM:
muddy3us, n3MeHeHre 00bEMa Tell NP HarpeBaHuU (OXJIAXKIEHUH), OONIbIIask COKUMAeMOCTh Ta30B, Majas C)KUMAeMOCTh JKUJKOCTEH U TBEPIBIX TEIT;
TEIUIOBOE PaBHOBECHE, UCIIAPEHUE,KOHCH AN, IUIaBJIeHHE, KPUCTAJUIM3AllKs, KUIIEHNE, BIQXKHOCTh BO3/1yXa, pa3IMYHbIe CIIOCOOBI TEIIONEepelauH;

¢ OIIMCHIBATh U3YUCHHBIC CBOICTBA T M TEIUIOBEIC SABJICHUS, UCIIOJIB3YA (1)I/I3I/I‘ICCKI/IG BCIIMYUHBI: KOJIUYCCTBO TCIIJIOTHI, BHYTPCHHAA SHCPIH,
TEMIICpaTypa, YyACJIbHAaAd TEIUIOEMKOCTD BCIICCTBA, YACJbHAs TCIIJIOTA IUJIABJICHUSA U nap006pa3013aHH51, yYACbHAasA TCIJIOTAa CropaHuvs TOIJIMBA,



KO3 (UIIMEHT TOJE3HOTO NCUCTBUS TEIUIOBOTO JABUTATEINS; MPU OMHMCAHUU MPABWILHO TPAKTOBATh (PM3UYECKHIA CMBICI MCIOJB3YEMBIX BEIHYUH, UX
0003HaYECHUS U €AMHULIBI U3MEPEHNUS, HAXOAUTh (DOPMYJIbI, CBSI3bIBAIOIINE JaHHYIO0 (PU3UUECKYIO BETUYUHY C IPYTUMH BETUYMHAMU;

¢ AHAJIM3UPOBATDH CBOMCTBA TEJI, TCIUIOBBIC ABJICHHUA U IIPOLECCHI, UCIIOJIB3YA 3aKOH COXpaHCHUA SHEPIruu,; pasindaTb CJIOBECHYIO (bOpMy.]'II/IpOBKy
3aKOHa U €TI0 MaTCMATHUYCCKOC BbIPAKCHUC,

* pa3IM4aTh OCHOBHBIC IPU3HAKU MOJECIIEH CTPOCHUS I'a30B, )KUAKOCTEH U TBEPABIX TEJ;

* pelaTh 3a/1a4M, UCIOJb3ys 3aKOH COXPAHEHUs 3HEPruy B TEIJIOBBIX IIpolieccax, GopMyJibl, CBA3bIBatOIINE (HU3NUECKUE BETMUYHUHBI (KOJINYECTBO
TEIUIOTHI, BHYTPEHHSSI DHEPTus, TeMIleparypa, yAelbHas TEIJI0EMKOCTh BEIIECTBA, yIeNbHas TEIJIoTa IUIABJICHUS W MApooOpa3oBaHMs, yIElIbHas
TEIUIOTa CrOpaHMsl TOIIMBA, KO3()(UIIMEHT MOIE3HOro JeHCTBUS TEMJIOBOro JBUraTells): HA OCHOBE aHalIM3a YCIOBUS 33JaYd BBIACIATH (PU3HUECKUE
BEJIMYMHBI ¥ (HOPMYJIBbI, HEOOXOIUMBIE [T €€ peIIeHus], U IPOBOJUTD PACUETHI.

Bbll’lyCKHuK noJiyuum 603MONHCHOCHb HAYHUUMbBCA?

* UCNONIL308AMb 3HAHUS O MENJOBbIX SGNEHUAX 8 NOBCEOHeBHOU JHCU3HU Olisl obecneuenus Oe30nAcCHOCMU Npu obpaweHuu ¢ npubopamu u
MEXHUYECKUMU YCMPOUCMBAMY, OJisl COXPAHEHUsL 300P08bsl U COONOOCHUST HOPM IKOIO0SULECKO20 NOBEOCHUsl 8 OKpYycarowel cpede, npusooums
npuMepbl IKOJI02ULECKUX NOCIeOCmEuUtl pabomul 0gueamereli 6HympenHe2o ceopanus (IBC), mennogvix u euoposiekmpocmanyuti,

* IPUBOOUMb NPUMEPDL NPAKMUYECKO20 UCNONb308AHUS (PUBULECKUX 3HAHULL O MENJIOBbIX SIGICHUSIX,

* Pazuyams Spanuybl NPUMEHUMOCU PU3UYECKUX 3AKOHO8, NOHUMAMb 8Ce0Owull Xapakmep QYHOAMEHMANbHbIX QU3UYECKUX 3AKOHO8 (3AKOH
COXpaHeHUsl IHePeUl 8 MENL0BbIX NPOYECCAx) U 0CPAHUYEHHOCHb UCNOIb308AHUS YACTIHBIX 3AKOHOG,

* npuémam nOUCKAa U GOPMYyaUPOBKU OOKAZAMENLCIE BLLOGUHYMbBIX 2UNOME3 U MeopemuieckKux 6160008 HA OCHO8E IMNUPUYECKU YCMAHOBIEHHbIX
Gaxmos;

* HAXOOUMb AOEKBAMHYIO NPEONONCEHHOU 3a0aue (QU3UYECKYI0 MOoOelb, paspeuams npodieMy HA OCHO8e UMEIWUXCS 3HAHUL O MEeNi06blX
SABNEHUSX C UCNOTIb30BAHUEM MAMEMAMUYECKO20 ANNApama u OYeHUsams peaibHOCMb NOJYYEHHO20 3HAYEeHUS U3UYECKOU BETUYUHDL.

DJleKTprUYecKre 1 MATHUTHBIE SIBJICHHUS
BbINYCKHUK HAYYHTCS:

® pacCiio3HaBaThb JJICKTPOMArHUTHLIC SABJICHUA U 00BACHATH HA OCHOBE UMCIOIINXCs 3HAaHWM OCHOBHBIC CBOMCTBA HJIH YCIOBUSA NPOTEKAHUA 3THUX
SIBIICHUI: QJICKTpU3aluAd TCII, B3aHMOHCﬁCTBHC 3apsAa0B, HArpCBaHUC NMMPOBOAHHKA C TOKOM, BBaHMOHCﬁCTBHC MAarHuToB, 3JICKTPOMAarduTHasA WHAYKIUA,
HeﬁCTBHe MaramMTHOTIO I10JIA Ha MPOBOAHUK C TOKOM, HpHMOHHHefIHOG pacrnpoCTpaHCHUC CBETA, OTPAKCHHUE U ITPEIIOMIICHHUEC CBETA, JUCIICPCUA CBETA,

¢ OIIMCBIBATH U3YYCHHBIC CBOICTBA TEI U OJICKTPOMArduTHBIC SABJICHHSA, UCIIOJb3Yd @Hanecxne BCJIIMYHHBI. SHGKTpI/I‘—IeCKI/Iﬁ 3apsan, Cujia TOKa,
QJICKTPHUYCCKOC HAIPSKCHUC, SJICKTPUYCCKOC COMNPOTHUBJICHUEC, YACIBHOC COIPOTHBJICHUC BCILICCTBA, pa60Ta TOKa, MOIIHOCTH TOKa, (I)OKYCHOG
pPacCTOAHHUE U ONTHYCCKAasA CHUJIa JIMH3BI; IMPU OIMMCAHUH IIPABUJIBHO TPAKTOBATH (1)1/131/1qu1<1/1171 CMEICIT HUCIIOJIB3YEMBIX BCJIIMYHH, HX 0003HAYCHHS U
CANHUIBI U3SMCPCHUA; YKA3bIBATh (I)OpMy.TIBI, CBA3BIBAIOIIUC NAHHYIO (I)I/I3I/IquKy10 BCJIIMYUHY C IPYTUMH BCIIMUYNHAMMU,

* aHAJIM3UPOBATH CBOMCTBA TeJl, JIEKTPOMArHUTHBIC SBJICHHS U MPOLECCHI, UCIOIb3Yd (U3NUECKUE 3aKOHBI: 3aKOH COXPAHEHHUS HIIEKTPUIECKOTO
3apsiia, 3akoH OMa Ui ydacTka nend, 3akoH J[xoyns—IJIeHna, 3akoH MpSIMOJIMHEHHOTO PaclipOCTpaHEHUsI CBETa, 3aKOH OTPAKEHHS CBETA, 3aKOH
MPEJIOMJICHUS CBETa; IIPU 3TOM Pa3InyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U €T0 MAaTEMaTHUYECKOE BhIPAXKECHUE;



* pemiath 3a1a4yd, WCIMONb3ys (u3uueckue 3akoHbl (3akoH Owma st ywactka mnenu, 3akoH Jlxoyns—IJleHma, 3aKkoH MPSMOIUHEHHOTO
pacnpoCcTpaHEHHUs] CBETa, 3aKOH OTPa)KCHHsI CBETAa, 3aKOH NpPEJOMJICHUS cBeTa) U (OpMyJibl, CBs3bIBaOIIME (PU3MYECKHe BEIMUYMHBI (CHJIa TOKa,
ANEKTPUYECKOE HANPSDKEHUE, DJICKTPUUECKOE COMPOTHBIICHUE, YACIHbHOE COMPOTHBIICHHE BEIIECTBAa, paboTa TOKAa, MOIIHOCTh TOKa, (OKYCHOE
paccTosiHue U ONTHUYECKasl CUJIa JTUH3bI, POPMYJIbl pacuéra AJIEKTPUYECKOr0 COMPOTUBIICHUS MPHU MOCIEAOBATEILHOM U MapalljieIbHOM COEIUHEHUU
MIPOBOJHHMKOB); HA OCHOBE aHaJM3a YCIIOBHUS 3a/J1a4é BBLICIATh (PU3UUECKHE BEIMUMHBI U (DOPMYIIBI, HEOOXOUMBIC IS € PelIeHUs, U MPOBOIUTH
pacyé€Thl.

Bbmycxnuk noJiydum 603MONCHOCMb HAYUUMbCA?

* UCNOIL308AMb 3HAHUS 00 INEKMPOMACHUMHBIX SIBNEHUSAX 8 NOBCEOHEBHOU HCUZHU O/ 0becneueHusi 6e30nacHOCmu npu oopaweruu ¢ npubopamu
U MeXHUYeCKUMU YCMPOUCMEAMU, 051 COXPAHEHUS 300P08bsL U COONI0OEHUS HOPM IKOIOSULECKO20 NOBEOEHUsL 8 OKpYcatouell cpeoe;

* IPUBOOUMb NPUMEPDL NPAKMUYECKO20 UCNONb308AHUS (DUBULECKUX 3HAHULL O DIeKMPOMACHUMHBIX AGIEHUSX,

* PazIuyamy SpaHuybl NPUMEHUMOCIU PUIUYECKUX 3AKOHO8, NOHUMAMb 6CeodWull Xxapakmep (QYHOAMEeHMAalbHbIX 3AKOH08 (3AKOH COXPAHEHUs.
INEKMPUYECKO20 3aPsi0a) U 02PAHUYEHHOCHb UCHOIb306AHUSL YACTIHbIX 3aKOH08 (3akon Oma 0ns yuacmia yenu, 3akon J{ocoyis—J/lenya u op.);

* npuémam nOCmMpoeHus: puauyeckux mooeneu, NOUCKA U OPpMYIUPOBKU OOKAZAMENbCIE BLLOGUHYMbBIX SUNOME3 U MeoPemudecKux 6bl60008 Ha
OCHOBE IMNUPUYECKU YCIMAHOBIEHHBIX (YaKmos,

* HAXOOUMb A0EKBAMHYIO NPEONlONCEHHOU 3a0ave Gu3uueckylo Moodelb, paspeuams npodiemMy HA OCHOB8e UMEIOWUXCA 3HAHUU 00
INEKMPOMACHUMHBIX SGLEHUAX C UCHONb308AHUEM MAMEMAMUYECKO20 annapama u OYeHU8amv pPedibHOCHb NOJIYYEHHO20 3HAYEHUs. PU3UYECKOll
BENUYUHDL.

KBaHnToOBbIE siBJICHUSI
BbINYCKHUK HAYYHTCS:

® paciio3dHaBaTb KBAHTOBBIC ABJICHHUA U O0OBSACHATH HA OCHOBE UMCIOIIINXCA 3HAHWI OCHOBHBIC CBOMCTBA HMIIH YCII0BUA MPOTCKAHUSA ITUX SIBIICHHIA:
€CTCCTBCHHAA U UCKYCCTBCHHASA PAAUOAKTUBHOCTH, BOSHUKHOBCHUC JIMHEMYaTOro CIICKTpPA U3JITYUYCHUS,

¢ OIIMCBhIBATH U3YUCHHBIC KBAHTOBBLIC SABJICHUS, UCIIOJIb3YS (1)I/I3I/ILICCKI/IC BCJIMYUHBI: CKOPOCTb JJICKTPOMAIHUTHLBIX BOJIH, AJIMHA BOJIHBI U YaCTOTa
CBCTa, MEproa mnojypacmnaga, nmpu OIMMCAHUN NPaBUJIILHO TPAKTOBATb (1)I/ISI/I‘ICCKI/II\/'I CMBICJI HCIIOJIB3YEMBIX BCIIMYMUH, HUX 0003HaYCHUA U CANHUIbI
HU3MCPCHUA, YKa3bIBATb (bOpMy.]'IBI, CBA3BIBAOIINUC NAHHYIO (bHSI/I‘ICCKy'IO BCINMYHUHY C APYTHMU BCIWMYHMHAMHU, BBIUYUCIIATHL 3HAYUCHUC (1)I/I3I/IIIGCKOI>'I
BCJIIMYHHBI,

¢ AaHAJIM3UPOBATH KBAHTOBLIC ABJICHHS, HCIOJIbB3Ysd (1)I/I3I/I"IeCKI/Ie 3aKOHbI M TIIOCTYJIAThl: 3aKOH COXpPaHCHHUSA OHEPTHUH, 3aKOH COXpPaHCHHA
QJICKTPHUYICCKOTIO 3apsaa, 3aKOH COXPAaHCHUS MAaCCOBOT'O YHCJIda, 3daKOHOMECPHOCTH U3JIYYCHHA U TTIOTJIOIICHHA CBETA ATOMOM;

* pa3nuy4aTh OCHOBHBIE MPU3HAKU IIJIAHETAPHOW MOJIEHN aTOMa, HYKJIOHHOM MOJeNI aTOMHOTO $1/1pa;

* IPUBOJIUTH IPUMEPHI MPOSBICHUA B NPHUPOAEC M MPAKTUYECKOTO HCIOJIB30BAHUS PAJUOAKTUBHOCTH, SIAEPHBIX M TEPMOSJIEPHBIX PEaKIHM,
JIMHEWYaTBIX CIEKTPOB.

Bbmycmmk noJyuum 603MOHCHOCHIb HAYUUMDBCA:

* UCNOIL308aMb NONYUEHHble 3HAHUSA 8 NOBCEOHEBHOLL HCUZHU NpU obpawjeHuy ¢ npubopamu (C4emuyux UOHUSUPYIOWUX YACTUY, 003UMemp), O
COXpaHnenus 300p06bs U COONIO0EHU HOPM IKOIO2ULECKO20 NOBEOEHUs 8 OKpYcaloujeli cpeoe;



® COOMHOCUNTb DHEP2UIO CEA3U AMOMHbIX ﬂc)ep C 064)67(7710]!/1 macenl,
® npueodumb npumepbsl 6J1UAHUA paaMOCleMGHle usvzyqenuﬁ Ha Jircussvle OpeaHu3mvl, NOHUMAamb NPUHYUN Oeticmeus ()03uMempa;

® NOHUMAmMb IJKoJo2uvecKue npo6ﬂesz, 6O03HUKawwue npu UCnolb3o6anHuu amomHsblx 3JzeKmpocmaHL;uL7, u nymu pewenus Smux
I’lp06ﬂ€M,I’l€pCI’l€Kmu6bl UCNOTIb306AHUA YyNPA6IIAEMO2O mepzwo;zdepnoeo cuHmesd.

DJ1eMeHTBI ACTPOHOMUH
BbInyCKHUK HAYYUTCSH:

¢ pas3jindaTb OCHOBHBIC IIPU3HAKU CYTOYHOI'O BpAallICHUS 3BE3/IHOTO He6a, JABHXKCHUA HYHBI, CorHI1a 1 TIJIaHET OTHOCHTEIIHFHO 3Bé3,[[;
¢ [IOHUMATh Pasjindusd MCXKIY reJII/IOHCHTpH‘leCKOI;'I n FeOHeHTpI/I‘leCKOﬁ CUCTCMaMH MHpaA.
Bbll’lyCKHuK noJiyuum 603MONHCHOCHb HAYHUUMbBCA?

* YKA3616aMb 00wUe CEOUCMEA U OMAUYUS NIAHEm 3eMHOU epYNNbl U niaHem-2ueanmos, manivix men ConHeuHou cucmemsl U OOIbWUX NAAHem,
NOIb308AMBCS KAPMOUL 36E30H020 Heba npu HaAOI0OEeHUSAX 36€30H020 Heba,

* PaznIuYams OCHOBHblE XAPAKMEPUCMUKU 36€30 (pasmep, yeem, memMnepamypa), COOMHOCUMb Y8em 36e30bl C e€ memMnepamypotl;

® pasiudanib cunomesvl o l’lpOMCXODfC()@HMM Conneunotl cucmemul.

JIMYHOCTHDBIE Pe3yJdbTaThbl

7xJyaacc

* (opmupoBaHUE 1IETOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPaKTUKU;

® 0CO3HaBaTh EJMHCTBO U IEJIOCTHOCTb OKPYXKAIOIIErO0 MHPA, BO3MOKHOCTU €r0 IO3HABAEMOCTU M OOBSCHHUMOCTH Ha OCHOBE JOCTHKCHHUH
HayKU;

¢ TIIOCTCNECHHO BBLICTpAWBATh COOCTBEHHOE HCJIOCTHOC MHPOBO33pPCHUC. OCO3HABATH HOTpC6HOCTL 1 TOTOBHOCTH K CaMOO6p330BaHI/IIO, B TOM
YHUCJIC U B paMKax CaMOCTOSTEIbHON JIeITEILHOCTH BHE IIKOJIBI; -OLICHUBATh 9KOJIOTHYECKUM PUCK B3aMMOOTHOIIIEHHH YeloBeKa U pupoasbl.

8 kiacce
* (opmupoBaHUE MO3HABATEILHBIX HHTEPECOB HA OCHOBE Pa3BUTHS MHTEUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
*  (opmupoBaHUE ICHHOCTHBIX OTHOIICHHUH JPYT K APYTY, K aBTOPCKUM OTKPBITUSM U U300PETCHHSIM, K pe3yJibTaTaM 00ydYCHUS;

¢ MOTHBaLUA 06p330BaTeHBHOﬁ JACATCIIBHOCTH Ha OCHOBC JIMYHOCTHO — OPUCHTUPOBAHHOT'O IIOJAXO0AA,



®  CaMOCTOSITENILHOCTh B MPHOOPETECHUN HOBBIX 3HAHUN U MPAKTHYECKUX YMEHUII,

*  (opmupoBaHUE IEHHOCTH 3J0POBOTO M 0€30MacHOTr0 00pa3a KU3HH.

9 kJaacc

*  (opMHUpOBaHHE IIEIIOCTHOTO MUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M OOIIICCTBEHHON TPAKTUKH;
* (opMHUpOBaHHE IICHHOCTH 3JJ0POBOTO U OE30MIACHOTO 00pa3a KU3HHU;

*  (opmupoBaHUE OCHOB KOJOTHYECKOW KYIBTYPHI COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO JKOJOTHYECKOTO MBIIUICHUS, PA3BUTUEOIBITA
9KOJIOTHYECKH OPUEHTUPOBAHHON PEIIEKCUBHO-OIICHOYHON U MPAKTUYECKON IESTENbHOCTH B dKU3HEHHBIX CUTYAIIHIX;

¢ CaMOCTOSTCIBHOCTH B HpI/I06peTeHI/II/I HOBBIX 3HAHHUH U MMPAaKTUYICCKUX yMeHHﬁ;

® TOTOBHOCTH K BI)I60py JKU3HCHHOI'O IIYTHU B COOTBETCTBUU C COOCTBECHHBIMHU HHTCPCCaMU U BO3MOKHOCTSAMMU.

MeTanpeaMeTHble pe3yJbTAThI
Tkiacce

*  CcaMOCTOSITENbHO OOHAPYXUBATh U (POPMYIHPOBATh YUEOHYIO MPOOIEMy, ONPEAEATh Lelb yueOHO! JesTeIbHOCTH, BRIOUPATh TEMY NIPOEKTA;

® BBIJIBUIaTh BEPCHUU PCIHICHUA HpO6J’ICMI>I, 0CO3HaBaTh KOHCYHBIN pE3yIbTaT, BI)I6I/IpaTI) H3 NPCIIOKCHHBIX U UCKATh CaMOCTOATCIIBHO CPEACTBA
JOCTHIXKCHUS LCJIN,

® COCTaBJIITb (I/IHI[I/IBI/II[yaJIBHO nin B rpynne) IJIaH PCIICHUA HpO6JICMLI (BLIHOJ'IHCHI/ISI HpOCKTa);
® pa60Ta;1 I10 TUIaHYy, CBEPATH CBOU JIEHCTBHS C 1ICIIbIO ", IIpu HCO6XO,Z[I/IMOCTI/I, HCIIPABJIATH OIIMOKHU CaMOCTOSATCIIbHO,
® O6’bCIlI/IH$ITB NpECAMCTHI U SABJICHUS B I'PYIIIIBI IO OMIPEACIICHHBIM ITPU3HAKAM, CPABHHUBATD, KJ'IaCCI/I(I)I/ILII/IpOBaTL nu O606I_LI8.TL (baKTLI " ABJICHUA,

® CTPOUTH JOTHYECKOE PACCYKJICHHE, BKIIOYAIOIIEE YCTAHOBICHUE MPUUYNHHO-CIIEICTBEHHBIX CBS3€EH.
8 ki1ace

*  CcaMOCTOSITENIbHO OOHAPYXHUBATh U (POPMYIHPOBATH MPOOIEMY B KIIACCHON U MHIWBUIyaJbHOU yueOHOM NesTeIbHOCTH;



*  BBIJIBUTaTh BEPCHU pEIIECHUs MPoOIeMbl, 0CO3HABATH KOHEUHBINA pe3yabTaT, BEIOUPATh U3 MPEATIOKEHHBIX U UCKATh CAMOCTOSTENILHO CPEelICTBA
JNOCTHKECHHS LICIIN;

*  COCTaBJIATH (MHIMBUYaJbHO WM B IPYIIIE) IJIaH PEUICHUs MPOOIeMBb;
* moaluparth K KaxJ10il npodieme (3a7aue) aieKBaTHYIO el TEOPETHUECKYIO MOJIENb;

* paborasi 1o MPEIJIOKECHHOMY U CAMOCTOSITEIIbHO COCTABJICHHOMY IUIaHY, MCIIOJB30BaTh HAPSAY C OCHOBHBIMHU U JIOTIOJHUTEIILHBIC CPEICTBA
(cnpaBouHas TUTEpATypa, MPUOOPHI, KOMITBIOTED);

®  YMCTb ONPECACIATHL BO3MOXXHBIC MCTOYHHUKH HGOGXO[[I/IMBIX CBCHGHHﬁ, MMPOU3BOAUTH IIOHUCK I/IH(bOpMaI_[I/II/I, AHAJIM3UPOBATL U OLUCHHUBATH ce
JOCTOBCPHOCTD,

*  CaMOCTOSITENIbHO OPTaHW30BBIBATH YUeOHOE B3aUMOJICHCTBUE B TPYIIE (ONPEAEATh OOIIUE ETH, PacIpeIeIATh POJIH, JOTOBAPUBATHCS IPYT C
JIPYroM | T.1.).

9kiacce

* IJJaHUPOBATh CBOIO MHIMBUYaIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO;

* paboraTh 1O CaMOCTOSTEIBHO COCTABIICHHOMY TIUIaHYy, CBEpPSASACh C HHUM W LEIbIO JACATEIHHOCTH, WCIPABISAS OMIMOKH, HCIOJB3Ys
CaMOCTOSTEIILHO MOI00paHHbBIE CPEJICTBA;

* CcBOOOJHO TMOJIb30BAaThCSl BBIPAOOTAHHBIMU KPUTEPHSMM OLEHKHM M CaMOOLIEHKH, UCXOJd M3 LEIM M HUMEIOIUXCS KpUTEpUEB, paziuyas
pe3yabTaT U CriocoObl IeHCTBUIA;

* npeoOpa3oBbIBaTh MH(GOPMAIIMIO U3 OJHOTO BUJA B IPYrol U BBIOMpaTh yA0O0HYIO /Ui ce0sl popMy PUKCAIIUH U MTpeICTaBICHHU HHPOpMaIIHH;
* MpeAcTaBIATh HHPOPMAIUIO B BUJE KOHCIIEKTOB, TAOJIHII, CXeM, I'pa(UKOB;
*  CcaMOCTOSITEIIbHO OCO3HABATh MPUUMHBI CBOETO yCIiexa UM HeyCcleXa U HaXOAUTh CIIOCOOBI BBIX0/1a U3 CUTYallUU HEyCIexa;

® YMETh OLCHUTH CTCIICHb YCIICHIHOCTHU cBOEH HHJIHBHHyaHBHOﬁ 06pa3013aTeJ15H0171 ACATCIIBHOCTH, JdaBaTb OICHKY CBOWM JIMYHOCTHBIM
KauecTBaM M 4YepTaM XapakTepa («KakoB 5»), ONpEAeNsaTh HAlpaBICHUsS CBOEr0 Pa3BUTHUS («KAKUM s XOUYy CTaTh», «4TO MHE JJISl 3TOr0 HaJo
CIENIaTh);

¢ Cco31aBaTh CXEMAaTHYCCKHUE MOJICIM C BBIACIICHUEM CYIIECTBCHHBIX XapaKTECPHUCTUK O6’BGKTa;
® COCTaBJIATH TE3UCHI, PA3JIMYHBLIC BUIBI IIJIAHOB,

* OoTcTauBas CBOIO TOUKY 3pPEHUs, IPUBOJUTH apTyMEHTHI, MOATBEPKAas UX (hakTamu;



* [OHUMAas MO3WIHIO JPYroro, pa3inyaTh B €r0 peud: MHEHHUE (TOYKY 3pEHUsl), OKA3aTelIbCTBO (apryMEHTHI), (paKThl, TUTIOTE3bI, AKCHOMBEI,
TEOPHH.

OueHo4YHbIH MaTepuaJl

KouTponp Ham pe3ynbTaraMu 0Oy4EeHUs OCYHISCTBIISICTCS Yepe3 MCIIOJIb30BAHUE CIICIYIOIINX BUJOB: BXOJAHOMN, TEKYIIHMHA, TEMAaTUICCKHA, UTOTOBBIN.
[Ipu 5TOM HCTIONB3YIOTCA pa3IMdHble POPMBI KOHTPOJIS: KOHTPOJIbHAS paboTa, caMOCTOSITeNIbHAs paboTa, TecT.

Vuyurtens olieHUBACT 3HAHUS U YMCHHUA YUaAIIUXCA € YUYCTOM UX WHIAUBUAYAJIbHBIX 0COOEHHOCTEH.

1. Copepxxanmne n o0beM MaTepHualia, MOAJIESKAIIETO MPOBEPKe, onpenesercss nporpaMmoid. I1pu mpoBepke ycBOeHHsI MaTepHalia Hy>KHO BBISBIISTDH
IIOJIHOTY, IIPOYHOCTh YCBOEHUS YUALIUMUCSA TEOPUU U YMEHUS IPUMEHSTh €€ Ha NPAKTHUKE B 3HAKOMBIX M HE3HAKOMBIX CUTYallUsX.

2. OcHoBHBIMU (hOpMaMU IPOBEPKHU 3HAHUUN M YMEHHUH ydaiuxcs o Gu3uKe SBISIOTCS MUCbMEHHAs: KOHTPOJIbHAs paboTa, TECT U YCTHBIN Ompoc.

HpI/I OLICHKC MMCBbMCHHBIX U YCTHBIX OTBCTOB YUUTCIIb B IICPBYIO OYCPECAb YUUTHIBACT ITOKA3AHHDBIC YHAIITUMUCAA 3HAHUA U YMCHHUA. OI_IeHKa 3aBUCUT
TAKKC OT HAJIMYUA U XapaKTepa HOI‘pGHIHOCTCfI, JOMYHICHHBIX Y4alllUMHUCH.

3. CpCI[I/I HOI"pGIJ.IHOCTCfI BBIACITAIOTCA OIINOKHU U HEOOYCThI. HOFpCH.IHOCTB CUUTACTCA OH_II/I6KOI71, €CJIn OHa CBHUACTCILCTBYCT O TOM, UTO YUYCHHUK HC
OBJIaAC]I OCHOBHBIMHU 3HAHUSAMHU, YMCHUSIMHU, YKa3aHHBIMU B IIPOTrpamMme.

K HEAO0YCTAaM OTHOCATCA MOrpCIlHOCTU, CBUACTCIILCTBYIOIIMEC O HEJOCTATOUYHO ITOJTHOM WJIM HEAOCTATOYHO MPOYHOM YCBOCHUH OCHOBHBIX 3HAHHH
u YMCHI/Iﬁ wi o0 OTCYTCTBHUU 3HaHI/II>’I, HC CUHUTAKOIIUXCA B IIPOrpaMmMe OCHOBHBIMHU. HCI[OquaMI/I TAKKC CUHUTAKOTCA: MOTPCIIHOCTU, KOTOPBIC HE
IMPUBCIIN K UCKAXKXCHUIO CMBICIA MOJTYYCHHOI'0 YYCHUKOM 3adaHUsA HUIIN criocoba ero BBIITOJIHCHHA, HCAKKYpaTHas 3alluChb, H€6p€)KHOC BBITIOJTHEHHUEC
qyepTeKa.

FpaHMua MCXKIY omuOKaMu u HEAO0UYCTaMHU SBJIACTCA B HGKOTOPOI\/'I CTCIICHU yCJ'IOBHOI\/JI. HpI/I OJHUX 00CTOSTEILCTBAX AONYIICHHAA Yy4allluMMUCA
MOrpeIIHOCTb MOXKET paCCMaTPUBATHLCS YHUTCIICM KakK 01111/161(21, B APYyroec BpeMs U 1pru APYyrux 00CTOSTEILCTBAX — KaK HCAO0YCT.

4, 3a,I[aHI/I$I AJI1 YCTHOTO U ITIMCBbMCHHOT'O OIIPOCa yHallluXCd COCTOAT U3 TCOPECTUUCCKHUX BOIIPOCOB U 3a71a4.

OrBer Ha TeOpeTI/I‘-ICCKI/Iﬁ BOIIPOC CUUTACTCA 663y1'[pe‘{HLIM, €CJIn 10 CBOCMY COACPIKAHUIO TTOJHOCTBIO COOTBCTCTBYCT BOIIPOCY, COACPIKUT BCC
HGO6XOJII/IMI>IG TCOPECTUUCCKHEC (baKTI)I s 00OCHOBAHHELIC BBIBOJZIbI, a €ro M3JOXKCHHUEC W INHUCbMCHHAA 3alluCb TPaMOTHBI W OTJIHUYAIOTCA
MMOoCJICH0BATCIIBHOCTBIO U AKKYPAaTHOCTBIO.

Pemienne 3amaum cumTaeTcs OE3yNmpEUHBIM, €CJIM TMPABWJIBHO BBIOpPAH CIOCOO pEIIeHUs, CaMO PEIICHHE COMPOBOXKIAETCS HEOOXOIUMBIMHU
OOBSICHEHUSIMHU, BEPHO BBIMOJTHEHBI HYXXHBIC BBIYHCICHUS U MPeoOpa3oBaHUs, MOIyUeH BEPHBIA OTBET, MOCIEIOBATEIHLHO M aKKypaTHO 3aIlHCaHO
pelieHue.

OHGHKa OTBCTA y4Jallerocs mpu YCTHOM M MHUCBMCHHOM OIIPOCE IMPOBOAUTCA IIO IATHOAIIEHOMN CHCTEME, T. €. 3a OTBCT BBICTABJISICTCA OJHA U3
OTMETOK:
2 (HEeyIOBIETBOPUTENIHHO), 3 (YIOBIECTBOPUTEIBHO), 4 (XOpOI1I0), 5 (OTIUYHO).

Ol(eHKa YCmHbIX Oomeemoe yuauluxcs



Ouyenka 5 cTaBUTCS B TOM ClTydae, €CIIM yJalluiics TOKa3bIBacT BEPHOE MOHUMaHNEe (PU3UIECKOM CYITHOCTH pacCMaTPUBAEMBIX SIBIICHUN 1
3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHI, Ja€T TOUHOE OMPEIEIICHNE U HCTOIKOBAHNE OCHOBHBIX MOHSITHH U 3aKOHOB, TEOPUIA, a TAK)KE MPABUIIBHOE
OIMPCACIICHUC (1)I/I3I/I‘ICCKI/IX BCJINMYHH, UX CIUHUI] 1 CHOC060B HU3MCPCHHUA; ITPABUJIBHO BBIIMIOJIHACT YCPTCIKHU, CXCMbI U Fpa(bI/IKI/I; CTPOHUT OTBCT 110
COOCTBEHHOMY IJIaHY, COMIPOBOXK/IAET PAcCKa3 HOBBIMU MPUMEPAMH, YMEET NMPUMEHATh 3HAHHUSI B HOBOI CUTYaIlUH MPH BBITOJTHEHUH MTPAKTHYECKUX
3aJJaHUIi; MOYKET YCTAaHABJIMBATH CBSI3b MEXKAY U3y4aeMbIM U paHee W3YUYEeHHBIM MaTEPHUAIOM 10 Kypcy GU3UKHU, a TAKXKE C MaTepHajIoM, YCBOSHHbIM
IIPU U3YYCHHUH IPYTHX MPEIMETOB.

Ol{eHKd 4 cTaBUTCS B TOM ci1ydae, €CJIM OTBET YYCHHKA YAOBJIICTBOPACT OCHOBHBIM Tpe6OBaHI/I$IM K OTBETY Ha OLICHKY 5, HO 0€3 HCIOJIL30BaHUA
COOCTBEHHOTO IJIaHa, HOBBIX IIPUMCPOB, 0e3 IIPUMCHCHU A 3HaHWI B HOBOH CUTyalluu, 0e3 UCIIOJIb30BaHUs CBI3EH ¢ PaHEC U3YUCHHBIM MATCPHUAJTIOM,
YCBOCHHBIM IIPpHU U3YYCHHUU APYTUX MIPEAMETOB,; €CIIN yanlHﬁCH JOITYCTUII OAHY OH_II/I6Ky WIH He boiee ABYX HEAOYETOB U MOXKET UCIIPABUTH UX
CaMOCTOSITEIIFHO WJIH ¢ HEOOIbIION IMOMOIIBIO YUYUTCIIA.

Ouyenka 3 CTaBUTCS B TOM CITydae, €CJIM YYalIuiics MPaBUiIbHO MOHUMAET (PU3MUECKYIO CYITHOCTh PACCMATPUBACMBIX SIBJICHHI U 3aKOHOMEPHOCTEH,
HO B OTBETE MMEIOTCS OT/ICIbHBIE TPOOEITBI B YCBOCHUU BOTIPOCOB Kypca (DM3UKH, HE IPEMSATCTBYIOMINE JaJbHEUIIEMY YCBOSHHUIO IIPOTPAMMHOTO
mMarepuraia, yMCCT IPUMCHATD IMOJYUCHHBIC 3HAHUS IIPU PCIICHHUHU ITPOCTHIX 3a4a4 € UCIIO0JIb30BAHUEM I'OTOBBIX q)OpMy.]I, HO 3aTPYAHACTCA IPHU
pelIeHnH 3aa4, TPeOYIOIIHUX Mpeodpa3oBaHUs HEKOTOPBIX (OpPMYIT; TOMYyCTHII HEe OoJiee OHOM Tpy0oi 1 OTHOHM HerpyOol OmMOKH, HEe OoJiee NBYyX-
TPEX HErpyObIX HEJIOYECTOB.

Ouyenka 2 cTaBUTCS B TOM ClTydae, €CJIM yYaluiics He OBJa/ie]] OCHOBHBIMU 3HAHUSMHU B COOTBETCTBUU C TPEOOBAHUSMU U JIOMYCTUII OOJIbIIIE OMIMOOK
M HEJO0YETOB, YeM HEOOXOUMO JJIS OLCHKH 3.

Ouenka nucoMeHHbIX KOHMPOIbHBIX PAOOm
Ouyenka 5 craBuTCs 32 pabOTY, BHIIIOJIHEHHYIO MOJHOCTHIO 0€3 OIIMOOK U HEI0UYETOB.
Ouyenka 4 craButcs 3a paboTy, BHIIOJTHEHHYIO TOJHOCTBIO, HO TIPU HATMYUH HE O0Jiee 0JHOM OMMOKY U OJIHOTO HEJI0UeTa, He OoJiee TpeX HEe0UYETOB.

Ouenka 3 ctaBuTCs 32 pabOTY, BHIIIOJIHEHHYIO Ha 2/3 Bcel paOOThl IPaBUIILHO WIIU MU JAONYLIEHUH He OoJiee oHOU rpy0oil omnoku, He 6osee Tpex
HErpyObIX OIMOOK, OJJHON HErpyOoil OIMOKH 1 TPEX HEJT0YETOB, IPU HAJTMUYUHU YETHIPEX-TISITH HEJI0UETOB.

Oyenka 2 craButcs 3a paboTy, B KOTOPOH YHCIIO OMHUOOK M HEJOUETOB MPEBBICUIIO HOPMY ISl OLEHKH 3 WM MPAaBUIBHO BHITIOTHEHO MeHee 2/3
paboTHI.

Ouenka nadopamopnulx pavom

Ouyenka 5 cTaBUTCS B TOM CITydae, €CJIM yJalluiicsl BEITTOJHWI paboTy B MOJTHOM 00BbeMe ¢ COOTI0ICHUEM HEO0X0IMMOM TIOCIeIOBATEIbHOCTH
IMPOBCACHUA OIIBITOB U I/I3MepeHI/II>'I; CaMOCTOATCIIBHO U pallUOHAJIBHO MOHTUPYET HeO6XO)II/IMOG O60py,Z[OBaHI/IC; BCC OIIBITHI ITPOBOJUT B YCIIOBHUAX U
pexuMax, 00ecreunBaoNNX NOTYyYeHNE TPAaBIIIbHBIX PE3yIbTaTOB U BEIBOJOB; COOIIOAaeT TpeOOBAaHNUS PaBUII O€301aCHOTO TPY/a; B OTUETE
MPAaBUIIBHO M aKKYPATHO BBITOJIHSAET BCE 3aITUCH, TAOIUIIbI, PUCYHKH, YEPTEXKH, TpaUKH, BHIYUCICHUS, IPABHIILHO BBIIOJIHACT aHAIIU3
MOTPEMTHOCTEM.



Ouenka 4 CTaBUTCS B TOM Clly4ae, €CJIM yJIal[UiCs BBIMOJHUI pabOTy B COOTBETCTBUH C TPEOOBAHHMSIMH K OIICHKE 5, HO JIOMYCTHJI IBA-TPU HEI0YeTa,
He Oosiee 0IHOM HErpyOOi OMMOKU U OJJHOTO HEJOYETA.

Ouenka 3 cTaBUTCS B TOM CIIydae, €CJIM yYallluiCsl BRIIOIHUI paboTy HE MOTHOCTHIO, HO 0OBEM BBITIOJHEHHOM YacTH TaKOB, YTO MO3BOJISET MOTYyYHUTh
IIPAaBUJIbHBIE PE3YJIbTATHI U BBIBOJBI, €CJIU B X0/1€ IIPOBEICHHS ONbITA U U3MEPEHUH OBbLIM JOIYLIEHbI OIINOKY.

Ol{eHKd 2 CTaBUTCSA B TOM cily4dac, €Ciin yqamm‘/ic;l BBITTOJTHHMJI pa60Ty HE IOJHOCTBIO M 00BbEM BBIIOJIHEHHOMN pa6OTBI HEC IIO3BOJIACT CACJIaTh
IMPpaBUJILHBIC BBIBO/IbI, BBIYHUCJIICHUS, HaGJIIOI[eHI/ISI MMPOBOAWIIMCH HCIIPABUJIBHO; CTABUTCA B TOM ClIy4ac, €CJIU yanHﬁCﬂ COBCEM HE BBITIOJIHUII pa60Ty.

Bo Bcex ciydasx olieHKa CHHXKAeTCsl, €CH yJaluiicss He cobutoian TpeboBaHuil mpaBui 0€30MacHOro Tpyaa.
Ilepeyennb omuboOK
T'pybvie owubku

1. He3nanue onpezaeneHnii OCHOBHBIX NOHATHI, 3aKOHOB, IIPAaBUJI, MOJIOXKEHUHN TeOpuu, GopMyJ, OOILIEITPUHATHIX CUMBOJIOB, 0003HAYEHHUS
(U3NYECKUX BETUYUH, EAUHULLY U3MEPEHUS.

2.HeymeHue BBIIEIATH B OTBETE IVIaBHOE.

3.Heymenne mpuMeHSITh 3HAHUS IS pEIICHUS 3a/1a4 U OOBSICHEHUS! (PU3MUECKUX SBJICHUHN; HETIPABIILHO C(OPMYITHPOBAHHBIC BOIIPOCHI, 33/ 1aHUS HITH
HEBEpHbIE OOBSICHEHMSI X0/1a UX PEIIeHUs, He3HAaHUE IPUEMOB PEIICHU 3a/1a4, aHAJIOTMUHBIX PaHee PELIEHHBIM B KJIacce; OUIMOKH, TOKa3bIBAIOIIM €
HEIPaBUIIbHOE TIOHMMAaHUE YCIOBUSA 3a/1a4d WIM HENPABUILHOE UCTOJIKOBAHUE PEILICHMUS.

4. Heymenue unTaTh U CTPOUTH TpapMKu U MPUHIUIHAIIBHBIE CXEMBI.

5. HeymeHnue moAroToBuTh K paboTe YCTAaHOBKY HIIH JIA0OpaTOpHOE 000PYI0BaHKE, TPOBECTH OIBIT, HEOOXOAUMBIE PACUETHI HJIM UCTIOIh30BaTh
MOJIyYEHHBIE JTaHHBIE /JI BHIBOJIOB.

6. HeOpexHoe oTHOIIEHHE K J1a00paTOPHOMY O0OPYIOBAHUIO U H3MEPUTEIHHBIM TPHOOpaM.
7. Heymenue onpenenuTs MOKa3aHus U3MEPUTEITLHOTO TTprUoopa.

8. Hapymienue TpeboBaHwmii paBuil 6€30MaCHOTO TPy/Aa IPH BBHITIOTHEHUH dKCIIEPUMEHTA.
He 2pyovie owmubxu

1. Herounoctu (I)OpMyJII/IPOBOK, OHpCHCHCHHﬁ, 3aKOHOB, TeopHﬁ, BBI3BaHHBIX HETIOJIHOTOM OTBETAa OCHOBHBIX IIPU3HAKOB OIIPCACTIACMOTO IMOHATHUA.
OI_HI/I6KI/I, BbBI3BAHHBIC HCCO6J’IIO,I[CHI/ICM YCJ]OBI/Iﬁ MMPOBCACHUA OIIbITA UJIN HSMCPCHHﬁ.

2. OmubOKy B yCIOBHBIX 0003HAUCHHSIX Ha MPUHIUIHAIBHBIX CXeMaX, HETOUHOCTH YepTexXel, rpauKoB, CXEM.

3 .Ilpomyck uin HETOYHOE HaMCaHUE HAUMEHOBAHUM eJMHUI] (PU3NUECKUX BEIUYUH.



4. HeparoHaIbHBIH BEIOOP X0/1a peIIeHusl.

Henouetrl

1. HeparrioHasibHbI€ 3alIUCH TTPU BBIYUCICHHSIX, HEPALMOHATIBHBIE IPHEMbI BEIUMCIICHUH, TPeoOpa3oBaHuil U pelIeHHs 3a/au.
2. ApupmeTrrueckue OomUOKN B BBIYUCICHUAX, €CIIU 3T OUIMOKU TPyO0 HE HCKAXKAIOT PEaTbHOCTD MOJYYEHHOTO pe3ysbTara.
3. OtnenbHbIE NOTPEHIHOCTH B (POPMYJIUPOBKE BOIPOCA WIIM OTBETA.

4. HeOpesxHOE BBIIIOJHEHHUE 3aITUCEH, YepTexei, cXeM, rpauKoB.

5. Opdorpaduveckne U MyHKTyalIMOHHBIC OIITHOKH.



