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dusnka Kak Hayka o Haubosiee OOIIMX 3aKOHAX MPHPOJIBI, BHICTYIAs B KayecTBE y4yeOHOro MpeaMeTa B LIKOJIE, BHOCHT CYHIECTBEHHBIA BKIIAJ B
cHUCTeMy 3HaHUl 00 okpyxkatomem mupe. OHa pacKpbIBaeT poOjb HAyKH B SKOHOMHUYECKOM M KYJIbTYPHOM pa3BUTHHM OOIIECTBAa, CIIOCOOCTBYET
(OpMHpPOBAHHIO COBPEMEHHOTO HAYYHOTO MHUPOBO33peHus. [lng permienus 3amad  (HOPMUPOBAHHMS OCHOB HAyYHOT'O MHMPOBO33PEHHS, DPa3BUTHUS
MHTEJUIEKTYaJIbHBIX CHOCOOHOCTEH M MO3HABATENbHBIX HHTEPECOB LIKOJIBHUKOB B IPOLECCe U3Y4YEeHUsl (PU3UKU OCHOBHOE BHUMAaHME CIIEAYET yIENATh He
nepeaaye CyMMbl TOTOBBIX 3HAHMM, @ 3HAKOMCTBY € METOJIaMH HayYHOT'O [TO3HAHUS OKPY’KAIOIIEr0 MUPA, IOCTAHOBKE MPOOJIeM, TPEOYIOIUX OT YUaIIuXcs
CaMOCTOSITEJIbHOM JIEATENBHOCTH 10 UX paspemieHuro. [loquepkHem, 4To 03HAKOMIIEHHE IIKOJIBHUKOB C METOJAMU HAay4HOT'O IMO3HAHMS NPEAIIONAracTcs
IIPOBOJIUTH IIPH U3YYEHHUH BCEX pa3zesioB Kypca (U3UKH, a HE TOJIBKO NPH U3YYEHUH ClIeLUaIbHOro pasaena «Pu3uKa 1 MeTO/bl HAy4HOTO TO3HAHUSY.

I'ymanuTapHoe 3HaYeHHE (PU3UKU KaK COCTABHOM YacTH 00mIero oOpa3oBaHUU COCTOUT B TOM, YTO OHA BOOPYXKAET MIKOJIbHUKA HAYYHBIM METO0M
MO3HAHMS, TIO3BOJISIOLIUM M0JIy4aTh OObEKTUBHBIE 3HAHUS 00 OKPY)KAIOILIEM MUDE.

3Hanne PU3NIECKUX 3aKOHOB HEOOXOIUMO JIJISl U3yUSHUSI XUMHH, Onoiorud, (pusmdeckoit reorpaduu, rexaoioruu, ObXK.

Kypc ¢usukum cTpykrypupyercs Ha OCHOBE (DM3MUECKUX TEOpUi: MEXaHUKH, MOJEKYISPHOW (U3UKH, HIIEKTPOAMHAMHUKH, DIEKTPOMArHUTHBIX
Kos1e0aHui 1 BOJIH, KBAHTOBOM (DPU3HKH.

Oco6eHHOCTBIO MpeMeTa «(pU3uKa» ABISETCA U TOT (DAaKT, YTO OBJIAIEHUE OCHOBHBIMU (DU3MYECKMMHU MOHATUSAMH U 3aKOHaMM Ha 0a30BOM ypOBHE
CTaJI0 HEOOXOIMMBIM MPAKTUYECKU KaXKJIOMY YEJIOBEKY B COBPEMEHHOM KHU3HH.

JlanHas paOouas mporpamma peaiusyercs uepe3 KOMIUIeKT yueOHukoB ¢u3uku 10 xmacca aBropos I'.5. Msakumes u b.b. ByxoBues, koTopblit
HauOosee MOJHO OoTpaxaeT uiaen «OO0s3aTeTbHOI0 MHUHMMYyMa cojep)kaHus (usnyeckoro obpazoBaHus». JlaHHbIN ydeOHMK on00peH denepaibHbIM
DKCIepTHBIM COBETOM U peKOMeH0BaH MUHUCTEpCTBOM 00pazoBaHus, BKIoUeH B DenepanbHblil epeyeHb Y4eOHUKOB.

Pabouas nmporpamMma pazpaboTaHa Ha OCHOBE CJIEAYIOIIUX HOPMATUBHBIX JJOKYMEHTOB:

1. 3akon MunucrepctBa obpazoBanus U Hayku Poccuiickoit @enepanuu «O06 odpazoBanuu B Poccuiickoit @enepaunun» ot 26.12.2012. Ne273;

2. ®enepanbHBI KOMIOHEHT TOCYAAPCTBEHHOTO 00pa30BaTELHOTO CTaHIAapTa OCHOBHOTO 00miero odpasoBanusi, yreepkaeHabii MO PO ot
05.03.2004 Ne1089;

3. Ilpumepnas mnporpamma cpeaHero oouero oopazoBanus o npeamery «Pusukay s 10 kmacca.

4. denepanbHbIi TepedyeHb Y4YeOHUKOB, PEKOMEHJOBAHHBIX (JOMYIIEHHBIX) K HCIOJIB30BAaHHWIO B 00Opa30BaTeNbHOM IIpoliecce B
00pa3oBaTEeNbHBIX YUPEXKJICHHUIX, peaU3yIOIUX MporpamMmbl oomiero oopazosanus B 2017 —2018 yueOnom rogy;

5. TpeboBanus k ocHalleHUIO0 00pa30BaTENBLHOTO MPOIEcCca B COOTBETCTBUU C CO/IEPKATEIbHBIM HanoJHeHueM yueOHbIX mpeameroB OI'OC;

6. OoOpazoBarenpHas nmporpamma AHOO «O06pa3oBarenbHbiii LleHTp «Ycrex»;

7. basucHblil yueOHBIN M1aH 0011e00pa3oBaTeNbHbIX yupexaeHuit Poccuiickoit denepannu, yrBepkIeHHbINH Mprka3zoM Muno6pazoBanus PO;

8. Yuebnsiii mman AHOO «O6pazoBatenbhbiii Lientp «Ycnex» Ha 2017-2018 yueOHbIif ro.

[Ipu mpoxXoXkaeHUH IPOTPaMMbl B 0YHO-3204HOI (hopMe YacTh YacoOB BBIJENIEHA Ha CAaMOCTOSATENIbHYIO paboTy. Yackl caMoCTOATENbHOI paboThl
YUaIIMXCsl PEAIONaraloT HHIANBUAYAIbHYI0 aKTUBHOCTh CAMUX 00YYaeMBIX MU 3aKPETJICHUH OTY4YEeHHBIX 3HAaHUN, HABBIKOB, YMEHUN U TIPU MOAT OTOBKE
K 3aHATUsAM. CamocTrosiTenbHas padoTa BKJIIOYAeT B ceds cieayrouue BHIbI paboT: paboTa ¢ y4eOHHMKOM U TETPAIsIMH, NMEYATHBIMH JUTEPATypHBIMU



MCTOYHHUKAMH, CAaMOCTOSATENBHBIM MOUCK HEOOXOAUMON HH(pOpMAIMM Yepe3 WHTEPHET, CAMOCTOSTEIbHBIA MpPOCMOTP (TMPOCIYIIMBAHUE) Tele- |
panuorniepenad, BUACO- M ayAHO3amuceld, padoTa ¢ BUPTYaJIbHBIMH MPOTpaMMaMH, pedeprupoBaHUE MCTOUYHUKOB, COCTABICHHE aHHOTAIMH, pPeleH3uH,
OT3BIBOB, TOATOTOBKAa K IPOMEXKYTOUYHOM AaTTECTAllUH, BBIIOJIHEHUE JOMAIIHUX KOHTPOJBHBIX pPabOT M TECTOB, CAMOCTOSITEIBHOE BBHIMOJIHEHUE
IIPAKTUYECKUX 3aJaHUi pEenpoJyKTHMBHOIO THUIIA: OTBEThl HAa BOIPOCHI, TPEHUPOBOUHBIC YNPaXXHEHUs, paboTa ¢ TEKCTaMH, BBIOJHEHHE TBOPUYECKUX
3aJJaHUi, MIPOEKTOB, MOATOTOBKA YCTHBIX BBICKA3bIBAHUU 110 Te€Me, MOATrOTOBKA MPE3EHTALMH, NOJArOTOBKA K YYacTHIO B Pa3IMYHOIO POJa TBOPYECKHUX
MEpONpUATHIX B paMKax yueOHOH mporpammsl. CamocTosATeNbHAs paboTa yJaluxcsi — 3TO IUIaHupyemas ydeOHas, yuyeOHOo-HcclleloBaTeNbcKas padbora,
HampaBjIeHHAas Ha BBIIOJHEHHWE MOCTaBIEHHOW IMJIAKTUYECKOM LeIM: MOMCK 3HAHWM, MX OCMBICIEHHE, 3aKpeluieHue, 0o0oOlLIeHne U cucTeMaTu3anus,
¢dbopmMHupoBaHHE M pa3BUTHE YMEHHH, BBIOJHSAEMAas BO BHEAYIUTOPHOE BpEMS MO 3aJaHHUIO M MPH METOAMYECKOM PYKOBOJCTBE YUUTElNs, HO Oe3 ero
HEMNOCPEJCTBEHHOIO yYacTHs.
CamocrodrenbHas padoTa y4aluxcsl HallpaBJeHa Ha PEIIEHUE CIeIyIOIUX 3a1au:

— cHucTeMaTH3allus, 3aKperieHe, yriyojaeHue U paclIupeHne NOJyYeHHbIX 3HaHUH, CAMOCTOATENIbHOE OBJIaJICHUE HOBBIM YU€OHBIM MaTe€pHUaIoM
Y IPUMEHEHHUE €r0 HE TOJIbKO Ha PENpPOIyKTUBHOM, HO U HAa TBOPUECKOM YPOBHSIX;

— pa3BUTHE OOIMMX M MPO(PECCHOHATBHBIX KOMIICTEHLUH, BKIIOYAIOIIUX B €e0sl CIIOCOOHOCTh OCYIIECTBIATH IOMCK, aHAIU3 U OLEHKY
uHbopMalUK, HEOOXOOUMOM Ui TOCTAaHOBKM M pelleHuss y4yeOHBIX 3ajad M JIMYHOCTHOTO  Pa3BUTHUS;  HCIOJIb30BATh
MH(}OPMALIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTMH JUIsI COBEPILIEHCTBOBAHUS Y4eOHO-TIPEANPOPECCHOHATBHON AESITETbHOCTH;

— (GopMHUpOBaHME U Pa3BUTHE TO3HABATENIbHBIX CIIOCOOHOCTEH M aKTUBHOCTHM YYAIIMXCS, UX TBOPUYECKOW MHUIMATHUBBI, CAMOCTOSTEIbHOCTH,
CIOCOOHOCTH K CaMOpa3BUTHIO, CAMOCOBEPIIEHCTBOBAHUIO M cCaMOpean3aliy, KyJIbTypbl YMCTBEHHOTO TPY/Aa YYaIUXCSL.

OO0mas xapakTrepucTuKa yueOHOro npeamera

3HaueHue GU3MKH B IIKOJILHOM 00pa30BaHUU OINPENEISAETCS POJIbI0 PU3NYECKON HAYKU B KU3HU COBPEMEHHOTO OOIIECTBA, €€ BIMSHUEM Ha TEMIIbI
pa3BUTHSA Hay4YHO-TEXHHYECKOro mporpecca. OOyueHue (Qu3MKe BHOCUT BKJIAJ B IMOJUTEXHUYECKYIO MOATOTOBKY ITYTEM O3HAKOMJICHHS YdalUuXcs C
TJIaBHBIMHM HaIPaBJIEHUSIMU HAay4YHO-TEXHUYECKOTO Mporpecca, PU3NYeCKUMU OCHOBaMHU pabOThl MpUOOPOB, TEXHUYECKUX YCTPONCTB, TEXHOJIOTHUECKHUX
ycraHoBOK. du3nka kak Hayka o0 Hanbosee oOLIMX 3aKOHAX MPUPO/IbI, BBICTYIIAsl B Ka4ecTBE y4eOHOro MpeIMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIAJ B
cucTeMy 3HaHUM 00 Okpyxkaromem Mupe. OHa pacKpbIBaeT pojb HAayKM B 3KOHOMHUYECKOM M KYyJIbTYPHOM pa3BUTHH OOIIECTBA, CIOCOOCTBYET
(OpMHPOBAHHIO COBPEMEHHOTO0 HAyYHOTO MHPOBO33peHMsA. [l pemieHus 3agad  (OPMHUPOBAHUS OCHOB HAYYHOTO MHPOBO33PEHUS, PA3BUTHS
MHTEJUIEKTYaJIbHBIX CIOCOOHOCTEH M MO3HABATENbHBIX HHTEPECOB LIKOJBLHUKOB B IMpolecce U3ydeHHs (U3MKH OCHOBHOE BHUMAaHHE CIEAyeT YACIATh He
nepeiade CyMMbl TOTOBBIX 3HaHMM, a 3HAKOMCTBY C METO/IaMU Hay4YHOTO TIO3HAHMsI OKPY’KAIOIIEro MUpPa, MOCTaHOBKE Mpo0sieM, TpeOYIOIINX OT yJaliuxcs
CaMOCTOSITEJIbHON AEATEIBHOCTH 110 MX Pa3peleHHIO.

HN3ydenue (pu3uKu B CPeJHUX 0011€00Pa30BaTENbHBIX YUPEKICHUAX HA 0230BOM YPOBHE HANPABJIEHO HA JOCTHKEHHE CJIeTYIOIIUX Leslei:

. YcBOeHMe 3HaHMii 0 (yHIaMEHTaJIbHBIX (PU3MUECKUX 3aKOHAX M MPUHIUIAX, JIEKALIMX B OCHOBE COBPEMEHHOM ()M3MYECKOH KapTHHBI MHpa;
HanboJiee BaKHBIX OTKPBHITUAX B 00JIaCTH (PU3MKH, OKA3aBIIUX ONpeNeIoliee BIUsIHIE Ha Pa3BUTHE TEXHUKH U TEXHOJIOTUH; METO/IaX HAyYHOTO MO3HAHUS



IIPUPOJIBI;

* OBJIa/IeHME YMEHUSIMH TIPOBOAUTH HAOIIOICHUS, IJITAHUPOBATH U BBITIOJIHATH SKCIIEPUMEHTHI, BBIIBUTATh TUIIOTE3bI U CTPOUTH MOJEIH, IPUMEHSTh
MOJTy4YeHHBIE 3HAHUS 10 (PU3HKe UIA 00BACHEHUS Pa3sHOOOPAa3HBIX (PU3MUYECKUX SBICHUN U CBOMCTB BEIIECTB; MPAKTHUECKOTO UCIOIB30BaHUS (DU3NIECKUX
3HaHUI; OLIEHUBATh I0CTOBEPHOCTh €CTECTBEHHO-HAyYHONH MH(POPMALINY;

. pa3BUTHE [103HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN B ITpoliecce MPUOOPETEHUS 3HAHUM U yMEHUH 110 (pu3nke
C UCIOJIb30BaHUEM PA3JIMUHBIX HCTOUHUKOB HH(POPMALUU 1 COBPEMEHHBIX HHPOPMALIMOHHBIX TEXHOJIOTHH;

* BOCIINTAHHE YOEXK/IE€HHOCTU B BO3MOXKHOCTH [T0O3HAHUS 3aKOHOB IIPUPO/Ib, UCIIOIB30BAHUS JOCTHKEHUH (PU3UKHU Ha O6J1aro pa3BUTUS YeJI0BEYECKON
LIMBUIN3ALMU; B HEOOXOMMOCTH COTPYAHUYECTBA B MPOLIECCE COBMECTHOT'O BBIIIOJHEHUS 3a/1ad, YBAXKUTEIbHOTO OTHOIICHUS K MHEHHMIO ONIIOHEHTA IpU
00CyXIeHUH TIPO0JIeM €CTECTBEHHO-HAYYHOTO COJIEPIKAHMS; TOTOBHOCTH K MOPaJIbHO-3TUYECKOHN OLIEHKE MCIOJIb30BAHUS HAYYHBIX JOCTHKCHHI; YyBCTBA
OTBETCTBEHHOCTH 3a 3allUTy OKPYXKAIOIIeH Cpeibl;

* HCII0JIb30BaHMeE NMPHOOPEeTEeHHbIX 3HAHUI U YMEHMH IS pelIeHUs NMPaKTHYECKUX 3a/1ad IMOBCEIHEBHON XU3HH, 0OecreueHus: 0e30MacHOCTH
COOCTBEHHOM KHM3HH, PAITMOHAIBHOTO MTPHPOJIONIOIB30BAHMS U OXPAaHBl OKPYKAIOIIEH CPEJIbI.

MecTto npeamera B y4eOHOM ILIaHe
Pabouas nporpamma paccuutana Ha 102 yaca (3uaca B Henemo). B cBs3u ¢ tem, uto B LleHTpe opranu3oBaHa o4uHO-3a04yHast (popma oOyueHUs, B
COOTBETCTBHHM C Y4eOHBIM IUIaHOM LleHTpa, KOJTMYEeCTBO YacoB pacIpeIesIeHO CIelyIoInuM 00pa3oM: KJIacCHO-ypouHas pabota — 1 yac B Henemo (34 yaca
B T'0J), caMOCTOsTeNbHass pabora — 2 daca B Heaemto (68 wacoB B rop). IlporpamMma m OpueHTHpOBaHA Ha HCIOJB30BaHUE YYEOHO-METOAMYECKOTO
koMmIuiekTa «@usuka» s 10-11 knacca oOuieodpasoBarenbHbIX yupexaenuit/ Msikumes I'.51., byxosues b.b., Corckuii H.H.

Texnonornu odyuenus

B kaxnpIil paznen Kypca BKIIIOUEH OCHOBHOHM MaTepual, MIyOOKOro M MPOYHOTO YCBOCHHS KOTOPOTO CIEAYeT JH0OMBATHCS, HE 3arpyKasl mamsTh
y4almxcs MHOKECTBOM YacTHBIX (hakTOB. HekoTopbie BOMPOCH! pa3/ieNioB yJalluecs: AOKHBI pacCMaTpUBAaTh CaMOCTOSITENbHO. HekoTopble MaTepuasl
JnaroTcs B BUAE Jekiuid. B ocHoBHON Matepuan 11 kmacca BXOIAT: yuyeHHE 00 SJIEKTPOMArHMUTHOM TOJi€, SIBICHUE SJIEKTPOMArHUTHOW WHIYKIIHMH,
KBAaHTOBBIE CBOICTBA CBETA, KBAHTOBBIE MOCTYJaThl bopa, 3aKOH B3aMMOCBSI3M MAacChl U SHEPruU. B OCHOBHOI MaTepuall TakXe BXOJAT BaKHEMIIHE
CJICJICTBHSI M3 3aKOHOB U TEOPHM, WX MPAKTHYECKOE MpUMEHEeHHe. B 00ydeHun oTpakeHa pojb B Pa3BUTHUM (DU3UKH U TEXHUKHU CICIYIONIUX YYCHBIX:
0.X.Jlenna, J[.MakcBemra, A.C.Iloroa, A.DiHmreitna, A.I'.CroneroBa, M.I1nanka, 3.Pe3epdopna, H.bopa, 1.B.Kypuarosa.

Ha noBbrmienne 3(eKTUBHOCTH YCBOSHUSI OCHOB (PHM3WUYECKON HAyKW HAINPaBIIEHO MCIOJb30BaHNE IPUHITUIIA TeHEpATU3allK YIeOHOTo MaTepuana
— TaKOTO €ro OTOOpa M TAaKOW METOJUKH IpENoJaBaHus, MPU KOTOPHIX TJIABHOC BHUMAHHE YIEJICHO M3YUYEHUIO OCHOBHBIX (DaKTOB, MOHSTHH, 3aKOHOB,
Teopuid. HarnsgHocTs npenoiaBanus GU3MKHA M CO3/IaHUE YCIOBUN HAUITYYIIETO TIOHUMAaHUS YIalUMUCS (PU3NUeCKOi CYIIHOCTH U3y4aeMOro Marepuana
BO3MOXXHO 4epe3 NMPUMEHEHHE NEMOHCTPAIIMOHHOTO dKCIepuMeHTa. [lepeueHs neMoHCTpalmii HEOOXOAUMBIX /ISl OpTaHU3allUU HATJISITHOCTA Y4eOHOro
mporecca Mo KaKIOMY pas3/ielly yKazaH B mporpamme. Y OOJBIIMHCTBA YYalIMXCs JOMa B JUYHOM TMOJB30BAHUU UMEIOT KOMIIBIOTEPHI, YTO JaeT



BO3MOYKHOCTh PACIIUpPATh MOHATHIHYIO 0a3y 3HAHMH ydYalMXCs MO Pas3IMYHBIM pa3zenaM Kypca ¢usuku. Mcmonmp3oBanue 0OydyaromuxX MPOrpamMm
pacroyio)keHHBIX B 0Opa3oBaTenbHBIX MHTepHeT-caiiTax wiu ucnois3oBanne CD — muckoB ¢ oOywaromumu nporpammamu («KuBas ¢dusukay,
«OTKpbITast puzmuka» u ap.) co3AAET YCIOBUS st HOpMUPOBAHUS YMEHUN POBOJAUTH BUPTYAIbHBIN (PH3UUECKUI SKCIIEPUMEHT.

JlaboparopHble pabOThl MPOBOIATCS BUPTYAIbHO C HCHOJIb30BaHHMEM MporpamMmmbl «BupryanbHble jgaGopatopHble padoTbl mo d¢usuke.
BupryanbHas ¢pusndeckas jJadoparopus. 10 kiaaceo» («Apoday»). BkitodeHHbIe B BUPTyaJIbHBIC JIAOOPATOPHBIE pa0OTHI AKCIIEPUMEHTAIBHBIC 3a/1a41
MIOMOTal0T HE TOJBKO TIy0Ke MOHATh (PU3NYECKUE TMPOLECCH U 3aKOHOMEPHOCTH, HO M HAYYUThCSI IPUMEHSTH MOJIyYeHHbIE 3HAHUS Ha IpakTHke. PaboTas
¢ I[Iporpammoii, pebeHok yOexmaeTcs B TOM, YTO HCCIEAOBaTeNbCKash M TBOpUYECKas AEATEIbHOCTh — 9TO JCHCTBUTENbHO MHTepecHo. Kpome Toro,
mporpaMMa MOXET HCHOJIb30BATHCS TPH CAMOCTOSITEIBHON IOATOTOBKE K JIA0OPATOPHBIM 3aHSATHSAM WIM YpOKaM HpPH OTCYTCTBUH (PH3HUECKOTO
obopynoBanusi. OcHOBY IIporpaMmbl COCTaBIAIOT TPU KOMIIOHEHTA!

Monymnu — nabopatopHbie padOThI, KOTOPHIC BKIIFOYAIOT B ce0s BCe 5 1abopaTopHBIX paboT, MPOBOAMMBIX IO mporpamme 10 kimacca.

PaGouue nuctel yuamierocs.

TecToBble 3a1aHUs.

Pa3nensl ¢ moBTOpeHUE U SKCIIEPUMEHTAIBHBIMU 3a/1a4aMH.

JaHHblil Bua 1a00paTOpHBIX pabOT MOXKET NMPOBOAUTCS B KJIacce HAa YPOKE U MOBTOPSATCS y4allUMCsl CAaMOCTOATENIBHO BO BHEYPOUHOE BpeMs Ipu
CaMOCTOSITENIbHON paboTe, ydaluiics Takke MOXKET CaMOCTOATENBbHO paccMOTpeTh Te (U3NYECKHE 3aKOHOMEpPHOCTH, SIBIEHUS U OOBEKTbI, KOTOpHIE
OTHECEHBI K KATETOPUH ISl CAMOCTOATENLHOIO U3yUEHHUs». Takke CaMOCTOSATEIbHBIN JOMAIIHUNA BUPTYaIbHBIA 3KCIEPUMEHT SBISIETCS MOJACIOPHEM MPHU
M3Y4YEHUH TEOPETUUYECKOro MaTepuasa Ha yueOHOM 3aHaTuu. K 10CTOMHCTBaAM BUPTYyalbHOW J1abopaTOpHOU paboThI MO (PU3UKE OTHOCUTCS U MOBBIILIEHUE
ypOBHsI 0€30IIaCHOCTH: B HETO MOJKHO JIETKO M 0O€30MacHO BMEILIMBATHCS, €M0 MOKHO MPOBEPUTH U MpepBaTh B JIIOOOH MOMEHT, 0€3 cTpaxa HU3MEHSTb
J00BIE TapaAMETPBHI.

[Tpu Mcronb30BaHUM BUPTYANIbHBIX JJAOOPATOPHBIX PabOT TaK)KEe CTAHOBHUTCS BO3MOXHBIM BOCIPOU3BOAMTH TAaKHE€ JAETAJIH OIBITAa, KOTOPbIE YacTO
YCKOJIB3al0T OT BHHUMAHHUS IIKOJHHUKOB MPH BBINOJHEHUH PEATbHBIX JTaOOPAaTOPHBIX padoT, MPEICTaBisIs TEM CaMbiM YHUKAIBHYIO, HE JOCTI)KUMYIO B
peanbHOM (PU3UYECKOM HKCHEPUMEHTE, BOZMOXKHOCTh O0Jiee IITyOOKO MOHATh CYTh U3Yy4aeMbIX Ha OMbITEe (PU3MUECKUX WM XUMHUECKUX 3aKOHOB, XOPOIIO
YCBOUTD U 3aKPENUTh YUeOHBIN MaTepual 1o Teme.

3amaun (HU3HUECKOro OO0pa30BaHMS PEMIAIOTCS B MPOILECCE OBIAJACHUS MIKOJPHUKAMU TEOPETUYECKUMHU W TPUKIATHBIMUA 3HAHUSIMH TIpU
BBITIOJTHEHUH J1a00paTOpHBIX paboT M pemeHuH 3anad. Pemenune Qusmueckux 3agad AOHKHO MPOBOJIUTHCS B ONTUMAIBHOM COYETAHUU C JIPYTUMHU
Metosnamu obydenus. Ilpu pemenun 3agad TpeOyroIMX MPUMEHEHHE HECKOJIbKHUX 3aKOHOB, YUMTEIb IMOKa3bIBaeT 00pazell pelieHHsl TakuxX 3ajgad U
npesaraeT nmofAoOHbIe 3ajauu AJis AOMAIIHEro pemieHus. [ ydamumxcsl HCHBITHIBAIONINX 3aTPYAHEHHE B PEIIEHUM YKa3aHHBIX 3a]lad OpraHU3ylTCs
MHUBUAYaJIbHbIE KOHCYJIbTALIUU.

ITporpaMMma npegycMaTpuBaeT UCoiab30BaHue MexnyHapoaHoi cucremsl enuHul (CH), a B psizie ciiydaeB U HEKOTOPBIX BHECUCTEMHBIX €IUHMII,
JIONTYCKAeMBIX K IPUMEHEHHUIO.



OcHOBHOM y4eOHBII MaTepHal OJDKEH OBITh YCBOEH YYAITUMUCS Ha ypOKe. DTO TPeOYeT OT yduTeNsl MOCTOSHHOTO MPOIYyMBIBAHUS METOJIHKHU
MIPOBE/ICHUS] YpOKa: M3JI0KEHUE HOBOTO Marepuaia B (¢opme Oecel WU JIEKIHH, BBIIBUKEHHE YUYE€OHBIX MPOOJIEM; HIMPOKOE UCIOIb30BaHUE Y4eOHOTO
IKCIIEPUMEHTA (JIEMOHCTPAIIIOHHBIC OIBITHI, (PPOHTANTBHBIC JIA0OpATOPHBIE PAOOTH, B TOM 4YHCIIE M KPAaTKOBPEMEHHBIC), CaMOCTOSTENbHAs paboTa
yuammxcsi. HeoOXoauMo COBEpIICHCTBOBATh METO bl IIOBTOPCHUSI M KOHTPOJISI 3HAHUN y4YaIIUXCs, C TEM, YTOOBI OCHOBHOE BPeMsI YPOKa ObLIO TIOCBSIIICHO
OOBSICHEHUIO U 3aKPEIJICHUI0 HOBOTO Marepuaia. IToroBeie KOHTPOJIbHBIE paOOTHI MPOBOASTCS B KOHIIE M3y4YCHUs COOTBETCTBYIONIETO pasnena. Bee ato
CIOCOOCTBYET PEIICHUIO KIOUYEBOM TPOOIEMbI — MOBBIMIECHUIO Y(PPEKTUBHOCTH YpOKa (PUBHKH.

[Tpu mpenoaBaHUK UCTIOIB3YIOTCS: KIACCHO-YPOUYHAsl CUCTEMa, CAMOCTOSATEIbHAsL paboTa; Ja00paTOPHBIC U MPAKTHYECKUE 3aHSATHUS; IPUMCHEHHE
MYJBTUMEANIHHOTO MaTepraa; pelieHne SKCIIEPUMEHTAIbHBIX 3a/1a4.

JlabopaTopHble (MpaKkTH4YecKue) padoThl
N3yuenune nBukeHus TeIa M0 OKPYKHOCTH
N3yuenune 3akoHa COXpaHEHUsI SHEPTUU
DKcnepuMeHTanbHas IpoBepka 3akoHa I'eil-Jlroccaka
N3yuenune nocienoBaTeabHOTO U NapajljIeIbHOTO COEUHEHUS TIPOBOIHUKOB
N3mepenne 3/1C 1 BHYTpEHHETO CONPOTUBIIEHUSI UICTOYHUKA TOKA.

ok E

Conep:xanue yueOHOro npeamera

Du3uKa U METOAbl HAYYHOI'0 NO3HAHUSA

®usuka — Hayka o npupojie. HayuHnbie METObI MO3HAHMS OKPYKAKOIIET0 MUpPA U KX OTIIMYME OT JIPYTUX METOJOB MO3HaHuA. PoJb sSkcniepuMenTa u
TEOpHUH B MpOIeCce MO3HAHUS MpUpobl. MoaenupoBanue Qpu3nyeckux siBICHUN U mporieccoB. Hayunsie runoressl. Ouzndeckue 3aKoHbl. Ou3nyeckue
Teopuu. ['paHHIIbl IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB U Teopuid. [Ipuniun cooTBeTcTBHS. OCHOBHBIE AIEMEHTHI (PU3NYECKOM KapTUHBI MUPA.

Mexanuka

Mexanuueckoe JBUKEHUE U ero BUIbl. OTHOCUTEIBHOCTh MEXAHUUECKOro ABMkeHUs. [IpsMonnHeliHOe paBHOYCKOPEHHOE JBIKeHHe. [IpuHimn
OTHOCUTENBHOCTH ["anuies. 3akoHbl JUHAMUKHU. BcemupHoe TArotreHue. 3akoHbl COXpaHEeHUs B MexaHuke. [Ipencka3zarenpHas cuiia 3aKOHOB KIaCCHUECKOU
MexaHuKH. Vcronp30BaHWE 3aKOHOB MEXAHUKH JUIsl OOBSICHEHUS JBWIKEHUS HEOCCHBIX TEN W IS Pa3BUTHUA KOCMHUYECKHX HMCCIENOBaHMU. [ paHUIIbI
MPUMEHUMOCTH KJIACCUYECKON MEXaHUKHU.

JdemMoHcTpanuu

3aBUCUMOCTh TPAEKTOPUU JBUKEHUSI T€Ia OT BHIOOpA CUCTEMBI OTCUETA.

[Tanenue Ten B BO3AyXE U B BAKyyME.

SIBrnenne nHepuuH.

CpaBHeHME Macc B3aUMOJICHCTBYIONIUX TE.



Bropoii 3akoH HeroToHA.

N3mepenue cui.

Crnoxenue cui.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT JeopMaIiu.

Cwuiibl TpeHus.

YcnoBust paBHOBeCUs TeI.

PeakTuBHOE ABMXKEHUE.

[Tepexoa MOTEHIMATBLHON YHEPTHH B KHHETHUECKYIO YHEPTHIO M 00paTHO.

N3mepenne yckopeHus cBOOOIHOTO MMaICHHUS.

HccnenoBanue nBH>KEHUS TeJa MO ACHCTBUEM ITOCTOSHHOM CUJIBL.

N3yuenune nBuKeHUs TEJ MO0 OKPYKHOCTH O IEWCTBUEM CHII TSXKECTH U YIPYTOCTH.

HccnenoBanue ynpyroro u HEynpyroro CTOJIKHOBEHH Tell.

CoxpaHeHre MEXaHUYECKOW SHEPIUH MPU JBUKEHUU Tea MMOJ AEUCTBUEM CUJI TSKECTH U YIIPYTOCTH.

CpaBHeHue pabOThI CUJIBI C H3MEHEHNEM KHHETHUYECKOM SHEePTUH Tena.

JlabopaTopHbie padoThl

N3yuenue nBuxkeHus Teaa no OKpyKHOCTH.

MouiexyasipHas puzuka

Bo3HuKHOBEHHE aTOMUCTHYECKOM THTIOTE3bI CTPOCHHS BEIIECTBA U €€ dKCIEPUMEHTAIBHBIC JOKa3aTeIbCcTBAa. AOCOMIOTHAS TeMIlepaTypa Kak Mepa
CpeHeW KUHETUYECKON PHEPTrUUTEIIOBOTO JIBMXKEHHS YaCTHUIl BemecTBa. Mojienb uaeanbHoro rasa. JlapieHue rasa. YpaBHEHHE COCTOSHUS UJI€ATbHOTO
ra3za. CTpoeHue U CBOMCTBA XKUIAKOCTEH U TBEPJIbIX TEI.

3akonbl TepMoanHaMukh. [Topsmok u xaoc. HeoOpaTuMOCTh TETIOBBIX MPOIIecCcOB. TerIoBble ABUTATEIN U OXpaHa OKPYKAIOIIeH cpe/ibl.

JdemMoHcTpanuu

Mexanuueckas MoJie’b OPOYHOBCKOTO JTBUKECHHUSI.

H3meHeHue gaBlieHus Ta3a ¢ U3MEHEHHEM TEMIIEPATyphI IPHU MIOCTOSTHHOM 00beMe.

N3menenne o6beMa raza ¢ I3MEHEHHEM TeMITepaTyphl IIPH MMOCTOSTHHOM JTaBJICHHH.

N3menenne o6bema raza ¢ i3MEHEHHWEM JaBJICHUS TTPU TTOCTOSIHHON TeMIIepaType.

Kunenue BoabI TpH MOHMKEHHOM JaBJICHUH.

Y CTpolcTBO ICUXPOMETPA U TUTPOMETPA.

SIBneHne MOBEPXHOCTHOTO HATSKEHUS KUIKOCTH.

Kpucrannuaeckue u amopdHbIe Tena.

OObeMHBIE MOIETTH CTPOCHHSI KPUCTAIIIIOB.



Mopenu TenaoBbIX JBUTATEIICH.

W3mepenue BlIaXHOCTH BO3yXa.

N3mepenue yaenbHOU TEIUIOTHI IIJIaBICHUS JIbJA.

N3mepenne nNoBEpXHOCTHOIO HATSKCHUSI JKUIKOCTH.

JlabGopaTropHblie padoThI

N3ydeHne 3aKk0Ha COXpaHEHMSI SHEPTUU

OKcnepuMeHTallbHas TpoBepKa 3akoHa I eli-JIroccaka

DJIeKTPOANHAMHUKA

DNeMEHTapHBIN JIEKTPUUECKHUI 3apsi. 3aKOH COXPAHEHHUs JIEKTPUUYECKOro 3apsiaa. IICKTPUUECKOE ToJie. DIEKTPUUECKUN TOK. 3akoH Oma yis
nonHoM uenu. MarnutHoe mnosie Toka. Ilmasma. [leficTBME MarHMTHOTO IOJISI HA JBHKYIIHMECS 3apsDKCHHBIE YacTULbL. SIBIEHME 3JIEKTPOMAarHUTHOMU
WHAYKIUH. B3aMMOCBSI3b 3JIEKTPUYECKOTO U MAarHUTHOTO 1osiel. CBOOOTHBIE 3JIEKTPOMAarHUTHBIEC KOJIeOaHus. DIIEKTPOMarHuTHOE T0JIE.

DneKTpOMarHuTHbIE BOJIHBI. BoIHOBBIE CBOICTBa cBeTa. PaznuuHble BUABI 3JIEKTPOMAarHUTHBIX U3JIyY€HUN U UX IPAKTUYECKOE IPUMEHEHUE.

3akoHbI pacnpocTpaHeHus csera. OnTudeckue npudopsl.

JdemoncTpanuu

OnexTpoMeTp.

IIpoBOAHMKY B 3JIEKTPUYECKOM IIOJIE.

JIMBNEKTPUKH B IIEKTPUUECKOM MOJIE.

DHeprus 3apsKEHHOI0 KOHAEHCaTopa.

DNeKTPOU3MEpPUTENbHbIE TPUOOPBHI.

MarsuTtHoO€e B3aMMOJIEHCTBHE TOKOB.

OTKJIOHEHUE 3JIEKTPOHHOTO IMy4YKa MarHUTHBIM IIOJIEM.

MaruuTHas 3anuch 3ByKa.

3aBucumocts J/1C MHAYKIIMK OT CKOPOCTH U3MEHEHUSI MarHUTHOTO IOTOKA.

CB00O/IHBIE JIEKTPOMArHUTHBIE KOJIEOaHMs.

OcmorpaMma NepeMeHHOro ToKa.

I'enepaTop nepeMeHHOro TOKa.

W3nyuenue u npuem 3JeKTPOMarHUTHBIX BOJIH.

OtpaxkeHne U MPEIOMIICHUE DJIEKTPOMATHUTHBIX BOJIH.

Wutepdepennys ceera.

Hudpaxius ceera.

[TosnydyeHune cnekTpa ¢ IOMOIIBIO IPU3MBI.



[Tonmy4yeHnue criekTpa ¢ HOMOIIBIO AU(PPAKIIHOHHON PEIIETKH.

[Tonspusanus ceera.

[IpssMonMHENHOE paCIIPOCTPAHEHUE, OTPAKEHUE U IIPEIIOMIICHUE CBETA.

OnTuueckue mpuodopskI.

N3mepenue 37eKTpUuuecKoro COpOTUBIIEHUS C IOMOIIBIO OMMETpA.

N3mepenne 31eMeHTapHoro 3apsja.

W3mepeHne MarHuTHOM UHAYKIUH.

Omnpenenenre CEKTPaIbHbIX IPAHUL] YyBCTBUTEIbHOCTH YEJIOBEYECKOTO IJ1a3a.

N3mepenue nokasaresns IpeoMIIeHUs CTEKIIA.

JlaGopaTopHble padoThI

N3yuyenune nociie10BaTeabHOIO U NapajljIeIbHOTO COEUHEHNS IPOBOJIHUKOB

N3mepenue D/IC 1 BHYTPEHHETO CONPOTUBIICHNUS HCTOYHUKA TOKA.

KBanToBasi pusuka u 3j1eMeHThI ACTPOPU3UKH

l'umoresa [Tnanka o kBanTax. ®otorddexr. Poron. ['unoresa ge bpoiing o BOTHOBBIX cBOWCTBaX yacTuil. Kopmyc-KynspHO-BOTHOBOH JAyallu3M.

[Inanerapnas monens aroma. KBantoBsie noctynatel bopa. Jlazepsl.

Crtpoenue atomHoro sapa. Snepusie cuibl. JlehekT Macc U dHeprus cBs3u sApa. SnepHas sHepreTuka. BiusHue MOHU3UPYIOUIEH paguanuu Ha
KUBbIE OpraHu3Msl. Jlo3a n3nydeHus. 3aKOH palnOaKTUBHOTO pacnajaa. JjaeMeHTapHble YacTullbl. DyH/1aMeHTalbHbIE B3aUMOAECUCTBHUS.

ConneyHnas cucrema. 3Be3/lbl U UCTOYHMKHM UX 3Hepruu. [amaktuka. [IpocTtpancTBeHHble MaciiTadbl HaOmogaemon Beenennoil. CoBpeMeHHBIE
MIPEJICTaBICHMSI O IPOUCX0XKIeHUH U 3Bomolu ConHia u 38e37. CTpoeHue u 3Boonus BeeneHHO.

JdemMoHcTpauuu

dorodddexT.

JIuHeiyaTbie CIEKTPBI U3ITYUYEHUS.

Jlazep.

CueTynK HOHU3HUPYIOLIUX YACTHII.

I[Inanupyemble pe3y/bTaThl
TpeboBaHusi K YPOBHIO MOATOTOBKH
OO6s13aTenbHbIE pe3ynbTaThl U3ydeHUs Kypca «Pusnkay npuBeneHbl B pazjene «pedoBaHHsS K YpPOBHIO MOATOTOBKH BBITYCKHHUKOBY», KOTOPBIH
MOJIHOCTHIO COOTBETCTBYET CTaHAApTy. T peOoBaHMUs HANPABIECHBI HA PEATH3AIUI0 ACSITEIFHOCTHOTO M IMYHOCTHO OPUEHTHPOBAHHOTO MOAXO0/I0B; OCBOSHUE
YYAIUMUCS HMHTEJUICKTYaJIbHOM W TPAaKTHUYECKOW JIeATENbHOCTH, OBJIAJCHUE 3HAHUSAMH W YMCHHSIMH, HEOOXOJUMBIMU B TIOBCEJHEBHON >KU3HH,
MO3BOJISIIOIIIMMH OPUEHTUPOBATHCS B OKPYKAIOIIEM MUPE, 3HAUUMBIMU JJIsI COXPAHEHUSI OKPYXKAIOIIEH Cpeibl U 310POBbSI.
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PyOpuka «3HaTh/OHUMATEY BKIIIOYAET TPEOOBAHUS K YI€OHOMY MaTepuaty, KOTOPBI YCBAaUBACTCS U BOCIPOM3BOIUTCS yUalIUMUCS. BBITyCKHUKH
JOJDKHBI TOHUMATh CMBICI N3Y4aeMbIX (PH3MUECKUX MOHATHH, (PU3NYECKUX BETMYMH U 3aKOHOB.

PyOpuka «YMeTh» BKIItOUaeT TpeOOBaHMsI, OCHOBaHHBIE HA 00JIee CII0KHBIX BHJIAX ICATEIILHOCTH, B TOM YHCJIE TBOPUECKOM: OMUCHIBATH U OOBACHITDH
¢bu3nyeckue sBJICHUS U CBOMCTBA TEJl; OTINYATh TUIIOTE3bl OT HAYYHBIX TEOPHi; J1eJ1aTh BBIBOABI HA OCHOBAaHUH 3KCIIEPUMEHTAIIBHBIX IaHHBIX; IPUBOINUTh
IIPUMEpPHI PAKTUYECKOTO MCIOJIb30BaHUs MOJYyYEHHbIX 3HAHUH; BOCIPHMHUMATh U CaMOCTOSTENILHO OLEHMBATh MH(pOpMalHuio, cojepxaiytocs B CMU,
HHTepHeTe, Hay4HO-NIOMYJISIPHBIX CTAThAX.

B pyOpuke «Mcnonp30BaTh NproOpEeTEHHBIE 3HAHUS U YMEHUS B IPAKTUUECKOM AEATEIbHOCTH U TIOBCEIHEBHON JKU3HMU» IIPEICTaBIeHbl TpeOOBaHNU,
BBIXOJIAIIME 332 paMKH y4eOHOTO IpoIiecca 1 HalleJICHHBIE Ha PEIICeHNEe pa3HOOOpa3HBIX JKU3HEHHBIX 33/1a4.

OO0yuaromuecst 10JKHBI 3HATh:

DJIeKTPOANHAMHUKA.

[TonsiTust: 37€KTpOMarHUTHAs MHAYKLUS, CAMOMHAYKLIHS, UHAYKTUBHOCTb, CBOOOIHBIE M BBIHYXJCHHbBIE KOJeOaHUs, KoJeOaTenbHbIH KOHTYD,
IIEPEMEHHBII TOK, PE30HAHC, 3JIEKTPOMarHuTHas BOJIHA, HHTEp(hEpeHIMsI, TUPPAKIMS U TUCIIEPCUs CBETA.

3aKOHBI ¥ IPUHLIMIIBL: 3aKOH 3JEKTPOMAarHUTHONW MHYKIMH, TIpaBuiIo JIeH1a, 3aKOHbI OTpaXKEHUs U IPEJIOMIICHHUS CBETA, CBSI3b MAacChl U SHEPTUH.

[TpakTH4eckoe MpUMEHEHHUE: TeHepaTop, cXxema paanoTenaeoHHON CBSI3H, TOJTHOE OTPAKEHHE.

VYyamuecs TOIKHBI YMETh!

- N3MepATh CHIly TOKA U HAIPSKEHUE B LIETISIX IEPEMEHHOTO TOKA.
- Hcnons3oBats Tpanchopmartop.
- N3mepsaTs JJIMHY CBETOBOM BOJIHBI.

KBanroBas ¢pusuka

[Tonsitust: GpoToH, GoTOrPPEKT, KOPIYCKYISIPHO — BOJIHOBOM yallu3M, siiepHasi MOJIENb aTOMa, SiZiepHasl peaklys, SHEPTus CBA3H, paJlOaKTUBHBIN
pacnan, IenHas peaklus, TEpMOsIIepHas peakliys, JIEMEHTapHbIE YaCTHUIIbI.

3aKOHBI ¥ IPUHLIUIIBL: 3aKOHBI poTo3(dekTa, mocrynaTsl bopa, 3aKoH paJoaKTUBHOTO pacnaja.

[TpakTHyeckoe MpUMEHEHHEe: YCTPONCTBO M MPUHIMI ASUCTBUS (POTORNIEMEHTa, MPUHLUI CIEKTPAIbHOIO aHalIM3a, MPUHIMIT pabOThl SIEPHOTO
peaxTopa.

VYyamuecss J0HKHBI YMETh: peliaTh 33/a4d Ha NpuUMeHeHue (GopMyll, CBS3BIBAIOIINUX YHEPIHIO0 U UMIYJIbC (OTOHA C YACTOTOM CBETOBOM BOJIHBI,
BBIUUCIIATH KpacHyro TpaHully Gotosddexra, onpeaensts NpOAYyKTHI sAE€PHON peaKiuu.

B pesynbraTe uzyueHus Gpuzuku Ha 6a30BOM YpOBHE YUEHHK JOKEH

3HATh/TIOHUMATh

. CMBICII TIOHATHH: (pr3nUecKoe sIBIEHUE, THIIOTE3a, 3aKOH, TEOPHs], BEIIECTBO, B3aUMOJICHCTBHE, 3JIEKTPOMAarHUTHOE T10JIe, BOJIHA,
¢$oToH, aTOM, aTOMHOE IO, MOHU3UPYIOIINE U3Ty4YeHUs, IIJIaHeTa, 3Be3/1a, TalakThKa, Beenennas;
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. CMBICIT (PU3NYECKUX BEJTMYMH: CKOPOCTh, YCKOPEHHE, Macca, CHIIa, UMITYJIbC, paboTa, MEXaHHYECKasi SHEPTHsl, BHYTPEHHSIS DHEPT U,
a0COIIOTHAs TeMIIepaTypa, CPEIHsS KHHETHYECKas SHEPTHsI YaCTHUI BEIIECTBA, KOJIMYECTBO TEIIOTHI, SIIEMEHTAPHBIHN SJEKTPUUECKUH 3aps;

. CMBICHT (PU3NICCKUX 3aKOHOB KJIACCHYECKON MEXaHUKH, BCEMUPHOTO TATOTEHUS, COXPAaHEHUS SHEPTUU, UMITYJIbCA U AIEKTPUIECKOTO
3apsifa, TEPMOJMHAMUKH, 3JIEKTPOMAarHUTHON UHIYKIUH, poTodddexTa;

. BKJIaJ] POCCUIMCKUX U 3apYOEKHBIX YUEHBIX, OKAa3aBIIUX HauOoOJbIIIee BIUSHUE HAa pa3BUTHE (HUBUKY;
YMETb

. OTHCHIBATh U OOBSICHATH (hU3HUECKUE SBJICHUS 1 CBOMCTBA TeJ: ABMKCHHE HEOECHBIX Tel U UCKYCCTBEHHBIX CIIYTHHKOB 3EMIIH;

CBOMCTBA Ia3oB, )KI/IIIKOCTCfI " TBEPABIX TCJI; DJICKTPOMArHUTHYIO MHAYKIUIO, paCIIPOCTPAHCHUC JICKTPOMAIrHUTHBIX BOJIH; BOJIHOBBIC CBOMCTBA
CBETa; U3JIy4YCHHUE U MOTJIOMIEHUE CBeTa aTOMOM; oTod(h(DeKT;

. OTJIMYATh 'MIIOTE3bI OT HAYYHBIX TeOpHﬁ; ACJIaTh BBIBOAbI HA OCHOBE SKCIICPUMCHTAJIbHBIX JAHHBIX; IPUBOAWUTL IIPUMCEPHEIL,
IIOKa3bIBAaIOIIUE, 4YTO. Ha6JHOI[eHI/I$[ N OKCIICPUMCHT SBJIAIOTCA OCHOBOHM JJIA BBIIBUKCHUS TUITOTE3 U TGOPI/II;'I, IMO3BOJIAIOT IPOBEPUTHL NICTUHHOCTDH
TCOPCTUYCCKHX BBIBOOOB, (1)I/I3I/I‘-IGCK3,$I TEOpHA 1a€T BO3BMOKHOCTDb 0OBSICHSITH U3BECTHBIE SIBJICHUS IpUupoOabl 1 HAYYHBIC q)aKTI)I, MMpEaACKa3bIBaTh
elle HEM3BECTHBIC SBJICHUS;

. MPUBOAUTH PUMEPHI IPAKTUYECKOTO MCIIOJIb30BaHMs (PU3NYECKUX 3HAHUN: 3aKOHOB MEXAHUKHU, TEPMOAMHAMUKHU U
JIEKTPOJMHAMUKHU B SHEPTeTHUKE; PA3IMYHBIX BUAOB SJIEKTPOMATHUTHBIX M3JIyUYE€HHUH JUI Pa3BUTUS PAAHO U TEIEKOMMYHHUKAINI, KBAaHTOBOM
(GU3MKU B CO3JaHNUU SAEPHOM HEPTeTUKH, J1a3ePOB;

. BOCIPUHHMATh U Ha OCHOBE MOJIYYE€HHBIX 3HAaHUN CAaMOCTOSATEIBHO OLIEHUBAaTh MH(POPMAIHIO, coAepxkKalytocs B coobmenusax CMU,
NHTepHeTe, HaydYHO-TIOMYJISIPHBIX CTaThsX;

HCII0JIBb30BAaTh HpI/IO6peTeHHLIe 3HAaHUA 1 YMCHUA B HpaKTH‘{eCKOﬁ JACATCIIbHOCTHU U HOBCCI[HCBHOfI KU3HU OJI:

. oOecrniedyeHns 0€30MacHOCTH KU3HEIEATEIBHOCTH B MPOIIECCE UCTIOIB30BaHUS TPAHCIIOPTHBIX CPEJICTB, OBITOBBIX AIEKTPOIPUOOPOB,
CPEICTB paguo- U TEJEKOMMYHUKAIIMOHHOW CBA3H;

. OLICHKH BJIMSIHUS HA OPTaHM3M YEJIOBEKA U APYTrUe OPraHU3MBbl 3arpsI3HEHUS OKPYIKAIOLIEN Cpebl;

. palMOHAaIBHOIO IPUPOIOIOIB30BaHUS U 3AIIUTHI OKPYKAIOLIEH CpENIbI.

Jly1st Bcex pasniesnoB MpH U3y4eHUH Kypca (PU3UKH CpellHel MKOIbI B pa3aen « TpeboBaHus K yPOBHIO IOJITOTOBKY BBITYCKHUKOBY:
3HATL/MIOHUMATh
e OCHOBHBIE MOJIOKECHHS H3y4aeMbIX (PU3MUECKUX TEOPHI M UX POJIb B (DOPMUPOBAHUH HAYYHOTO MHUPOBO33PEHUS;
® BKJIAJ] POCCUUCKHUX U 3apyOEIKHBIX YUEHBIX, OKa3aBIINX HAUOOJIbIIEE BIMSIHUE HA pa3BUTHE (DU3UKH;
yMETh
e PUBOJIUTH TPUMEPHI OMBITOB, WIUTFOCTPUPYIOIIUX, YTO: HAONIOJCHUS U JKCIEPUMEHT CIY’)KaT OCHOBOUM ISl BBIABHIKCHHS THUIIOTE3 H
MMOCTPOCHUSI HAYYHBIX TEOPUH; IKCIEPUMEHT TO3BOJISIET MPOBEPUTH UCTUHHOCTh TEOPETHUECKUX BBIBOAOB; (PU3UUECKast TEOpUs AT BO3MOKHOCTh
OOBSICHSITh SIBJICHHSI IPUPOIBI M HAYYHBIE (PaKThI, PU3NUEecKasi TEOPUS IMO3BOJISIET MTPEICKA3BIBATH €IIe HEU3BECTHBIC SBJICHUS U UX OCOOCHHOCTH; IPH
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OOBSICHEHUH MPHUPOIHBIX SIBICHUH HCHOIB3YIOTCS (PU3NYECKHE MOJIENIN; OJUH U TOT K€ MPUPOJIHBIN O0BEKT WIIM SBJICHHUE MOXHO HCCIEeI0OBAaTh Ha
OCHOBE MCIIOJIb30BAHUS PA3HBIX MOJIENEH; 3aKOHbBI (PU3UKH U (PU3UUECKUE TEOPUU UMEIOT CBOU OTIPE/ICIEHHbIE TPAHULIBI IPUMEHUMOCTH;

® OMHCHIBATh ()YHJAMEHTAIBHBIC OTIBITHI, OKA3aBIINE CYIIECTBEHHOE BIMSHUE HA PAa3BUTHE (PHU3HKH;

e [IPUMEHSATH MOJIy4YEHHbIE 3HAHUA JJIs pelIeHUs] PU3NUECKUX 3a1a4;

e [IPECTABIATD PE3YJIbTAThl U3MEPEHUN C YYETOM UX ITOIPEIIHOCTEN;

e BOCIIPUHUMATh M HA OCHOBE IOJYYEHHBIX 3HAHUH CaMOCTOSTEIbHO OLEHMBATh MH(OpMalLHMIO, coaepkailyrocss B coobmenusx CMU,
HAy4YHO-TIONYJISIPHBIX CTaThsX; MCIOJIb30BATh HOBbIE MH(OPMAILMOHHBIE TEXHOJOTUHU JJs MOUCKA, 00pabOTKM M HpeabsBICHUs HH(pOpPMALMU IO
¢u3nKe B KOMITBIOTEPHBIX 0a3ax ITaHHBIX U ceTsx (cetu MHTEpHETA);

WCIIOJIB30BATh IPUOOPETECHHBIC 3HAHUS 1 YMEHHUS B TIPAKTUYECKOH NESTETLHOCTH U TIOBCEHEBHOM KU3HH IS

e oOecnieueHMsI OE30MACHOCTH JKMU3HEACATEIBHOCTH B TIPOLIECCE HCIOJIB30BAHUS TPAHCIIOPTHBIX CPEICTB, OBITOBBIX AIIEKTPONPHUOOPOB,
CPEICTB paguo- U TEIEKOMMYHUKAIIMOHHON CBSA3H;

e QHAJIN3A U OLICHKY BIIUSAHUSA HA OPTaHU3M YEJIOBEKA U IPYrue OpraHu3Mbl 3arps3HEHUS OKPYKAIOIIEH CPEbL;

® PAIMOHAIILHOTO NIPUPOAOIOIB30BAHNS U 3aLIUTHI OKPYKAIOLIEN CPEB.

Kanenz{apno — TeMaTU4Y€CKO€C NNJTAaHUPOBaAHHUE

DopMBbI U
§ § ’g . MeTOobI
2555 JlemoncTpaumH JIAHMpYyeMble KOHTPOJISAA
Ne | =552 DJ1eMeHTBI pe3yabTaThl. YCBOEHHUA Jdomamnee
ce & & Tema ypoka MarepuaJsl u Jara
n/n § g § £ coep:KaHus ofopyIoBanHe TpeOoBaHusi K yPOBHIO | MaTepHaJa, 3ajaHue
s 2 ‘§_ MOATOTOBKM YYaIUMXcsl | 3aJa4M JJIsl
M e 3aKpenieHust
MaTepuaia
OcHoBHBIE 0C00eHHOCTH (PU3NYECKOro MeTo1a ucciaenopanus (14)
1 KY ®dusuka 1 MO3HaHUE MUpA. dusnka u 3HaTh Hay4YHBIE METO/BI Bsenenue §1,2
Uro Takoe MexaHUKa. [MO3HaHHE MHUpA. [TO3HAHMSI IPUPOJIBI,
Krnaccuueckasd Mexannka OKcnepuMeHTalb MOHSATHS: MEXaHHUKa,
Herorona. HBIM XapakTep KJIaccu4ecKas
(uznkm. MEXaHUKA.
Kiraccuueckas
MeXaHuKa
Herorona.
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DopMbI U

§ § g . MeTOolbl
2S5 JlemoHCTpamH JIaHUpYyeMble KOHTPOJIsSA
N | =552 DJIeMeHTBI pe3yJbTaThbl. YCBOCHHSA Jdomamrnee
ce S & Tema ypoka MarepuaJibl U Hara
n/n 52 § £ coJepKaHus oGopyoBanHe TpeOoBanusi kK ypOBHIO | MaTepHaJa, 3ajaHue
sz E‘_ MOArOTOBKHU YYALIUXCS | 3aga4uM A
=9 3aKpeIvIeHus
MaTepuaJia
Mexanuka (334)
Kunemaruka marepuanbHoii Touku (114)
2 KY JIBroKeHue TOYKH U Tea. Jsmwxenue Touku | Juck 3HaTh U MIOHUMATh P.Ne 4-6 83,4
[lonoxenune Touku B U Tea. «BuptyanbHele MOHATHS: KHHEMATHKa, 85,6
HIPOCTPAHCTBE ITonoxenue nabopaTopHbIe MaTepualIbHas TOUKa. Yupl(1)
TOYKH B paboTHI IO YMeTh onpenenaTh 87,8
MIPOCTPAHCTBE, (uznke. TIOJIO’KEHUE TOYKH B Ypl(2)
CUCTEMBI Bupryanbnas IIPOCTPAHCTRBE. 89,10
KOOpJIUHAT. ¢dusnyeckas Yp2(1)
naboparopus. 10 Ynp2(2)
KJIacChD)
(«JIpodar)
3 C Crioco0s! onucanus asuxeHus | Criocoobl 3HaTh U YMETh P.Ne 9-19
tena. [lepemereHue. OTIMCaHUs OOBSICHATH TOHATHSL:
JBIDKEHHS Tena. cucTeMa OTcyerTa,
Cucrema TpPaeKTOpHs , MyTh U
oTcyerTa, nepeMeIeHue.
TPaeKTOPHs,
MyTh U
nepeMeleHHe.
4 C PaBHOMEpHOE npsimonuHeliHOEe | PaBHOMEpHOE PaBHOMEpHOE 3Hate popMyny U P.Ne 22-25
JBIKEHHE Tella. Y paBHEHHE MPSMOJIMHEWHOE | MPSIMOJIMHENHOE ypaBHenue PIIJI. Ymets
PII. JIBIDKCHUE TEJla. | ABWXKEHHE TeENa. pemars 3a1a4d Ha
Ypasuenue PII/I. COCTaBJICHUE YPABHEHUI

u rpaduxos PII/.
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DopMbI U

§ § g . MeTOolbl
2S5 JlemoHCTpamH JIaHUpYyeMble KOHTPOJIsSA
N | =552 DJIeMeHTBI pe3yJbTaThbl. YCBOCHHSA Jdomamrnee
ce S & Tema ypoka MarepuaJibl U Hara
n/n 52 § £ coJepKaHus oGopyoBanHe TpeOoBanusi kK ypOBHIO | MaTepHaJa, 3ajaHue
sz ‘§_ MOArOTOBKHU YYALIUXCS | 3aga4uM A
=9 3aKpeIvIeHus
MaTepuaia
5 C MrHoBeHHasi CKOPOCTb. MrHoBeHHas Jnck 3HaTh ¥ IOHUMATh P.Ne 35-38,
CnoxxeHre CKOPOCTEM. CKOPOCTb. «BupryanbHble MOHSITUE MTHOBEHHOU
®opmyia J1abopaTopHbBIC CKOpPOCTHU. YMETH
CIIOKEHHUS paboTsl IO pemaTh 3aa4u Ha
CKOPOCTEH. (uznke. thopMyiry croxeHUs
BupryanbHas CKOPOCTEH.
¢uznueckas
nmabopatopust. 10
KJIacChD)
(«JIpodar)
6 C Pemenue 3anau Pemenue 3anau YMeTh pemaTh 3a1auu P.Ne 41-44,46
Ha GhopMyITy Ha (GOPMYITy CIOKCHHS
CJIOKEHUS CKOPOCTEH.
CKOpOCTEH.
7 KY Yckopenue. [Ipsmonuneitnoe | @opMyisl Huck 3HaTh 3aKOHBI P.Ne 811-14
JBMYKEHUE C TIOCTOSTHHBIM NpsIMOJIMHEHHOr | «BupTyanbHble PaBHOYCKOPEHHOTO 54-57,78-81 Yp3(1-3)
YCKOpEHUEM 0 nabopaTopHble JIBUKEHHS U YMETh UX 815,16
PaBHOYCKOPEHHO | paboTHI 1o MIPUMEHSTD IIPU Yrp4(1-2)
r'0 IBWXKEHUS, ¢dusnke. peleHnH! 3a/1a4.
eAVHNLA Buptyanbnas Yup4(3)
YCKOPEHHUSI. (dusnyeckas 817
YpaBHeHue naboparopust. 10 Yup5(1,2)
PaBHOYCK. KJIacChD)
JIBIKCHUSL. («dpoday)
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DopMbI U

§ § g . MeTOolbl
2S5 JlemoHCTpamH JIaHUpYyeMble KOHTPOJIsSA
N | =552 DJIeMeHTBI pe3yJbTaThbl. YCBOCHHSA Jdomamrnee
ce S & Tema ypoka MarepuaJibl U Hara
n/n 52 § £ coJepKaHus oGopyoBanHe TpeOoBanusi kK ypOBHIO | MaTepHaJa, 3ajaHue
sz ‘g MOArOTOBKHU YYALIUXCS | 3aga4uM A
=9 3aKpeIvIeHus
MaTepuaJia
8 C CBoOoHOE MafeHHe Tel CBoOonHoE OnsIT: naneHue YMeTh MPUMEHSITH P.Ne 202-204
najicHue Pa3NUYHBIX TEAB | 3aKOHBI
TeJ. Y CKOpEHHE BAKYYMHOM PaBHOYCKOPEHHOI'O
CBOOOHOTO TpyOKe. JBIKEHUS K ABHKCHUIO
MMaACHHUS. Jwnck TEJI IO ACHCTBHEM
[BrxkeHue Ten «Bupryanbssie CHUIIBI TSKCCTHU.
moJi IeficTBUeM | JabopaTopHbIe
CHJIBI TSDKECTU paboTeI IO
(uznke.
BupryanbHas
¢duznyeckas
nabopatopus. 10
KJIaCChI»
(«JIpodar)
9 C Pemenue 3amau Pemenue 3amau YMeTb pemarts 3a1auu P.Ne 209-215
Ha JIBUKEHHUE Tell Ha JIBU)KEHHUE Tell TI0A
oJ1 IeMCTBUEM JNIEVICTBUEM CHJIBI
CHJIBI TSDKECTU TSHKECTH
10 C PaBHOMEpHOE NBMXKEHHE IO CkopocTb, JIBumxeHue Tena 3HaTh 3aKOHBI P.Ne
OKPYKHOCTH YCKOpPEHUE H 10 OKPYXHOCTH. JBUKEHHS TeJla 10 92,93103-108
TepeMeIneHre OKPY>XHOCTH, YMETb
npu MPUMEHSTH UX IPU
paBHOMEPHOM pElIeHnN 33/1aY .
JBH>KEHUH TI0
OKPYKHOCTH
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DopMbI U

§ § g . MeTOolbl
2S5 JlemoHCTpamH JIaHUpYyeMble KOHTPOJIsSA
N | =552 DJIeMeHTBI pe3yJbTaThbl. YCBOCHHSA Jdomamrnee
ce S & Tema ypoka MarepuaJibl U Hara
n/n 52 § £ coJepKaHus oGopyoBanHe TpeOoBanusi kK ypOBHIO | MaTepHaJa, 3ajaHue
sz ‘g MOArOTOBKHU YYALIUXCS | 3aga4uM A
=9 3aKpeIvIeHus
MaTepuaia
11 KY JLp Nel «3yuenue Nzydenne Kommiext YMeTh onpenenits
JBIDKEHHS TeJa 110 IBIDKEHHS Tena | 000opyaoBaHuUs LEHTPOCTPEMHUTEIBHOE
OKPY>KHOCTH.» 1o okpyxHoctu. | i JL.p Nel YCKOpEHHE.
Huck
«BupryanbHble
nabopaTopHbIe
paboTHI IO
¢uznke.
Bupryanenas
¢duznyeckas
naboparopus. 10
KJIacChD»
(«JIpodar)
12 KY KonTponbhas pabora Nel 1o UK. YMeTh NPUMEHSIT 820,22
Teme «KnHeMaTuka nonydyeHHsle 3YH nns §23-25
MaTepUaibHOU TOUKI peleHus 3a1a4. Yup6(1)
8§26
Jdunamuka (114)
13 C [lepBsiit 3akoH HproToHa [lepBrIii 3akoH Huck 3HaTh GOpPMYIHPOBKY P.Ne 112-119
HrrotoHa, ee «BupryanbHbie MEPBOTO 3aKOHA
MPUMEHEHHE. nabopatopHble HerotoHna, ymeTh
Wnepnmanbuple | paboTHI 1O MIPUMEHSITD JIJIS
CHCTEMBI ¢dusnke. pelIeHHs Ka4eCTBEHHBIX
oTcUeTa. Bupryanbnas 3ajady.
(mznyeckas
naboparopust. 10
KJIacChD»
(«dpoday)
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DopMbI U

§ § g . MeTOolbl
2S5 JlemoHCTpamH JIaHUpYyeMble KOHTPOJIsSA
N | =552 DJIeMeHTBI pe3yJbTaThbl. YCBOCHHSA Jdomamrnee
ce S & Tema ypoka MarepuaJibl U Hara
n/n 52 § £ coJepKaHus oGopyoBanHe TpeOoBanusi kK ypOBHIO | MaTepHaJa, 3ajaHue
sz E‘_ MOArOTOBKHU YYALIUXCS | 3aga4uM A
=9 3aKpeIvIeHus
MaTepHaia
14 C Cuna. U3Mepenue cuil. Cuna. Wsmepenue cui. 3HaTh BTOPO 3aKOH P.Ne 139-149
Bropoii 3akoH HeroTona M3mepenue cun. | JlMHAaMOMETpBHI. HeroTona, ymeTs ero
Bropoii 3akoH IIPUMEHSATH IIPU
HerotoHna u ero pelIeHnH 3a1a4.
3HAYCHHE.
15 C Tpernii 3akoH HeroToHa Tpernii 3aKkoH JleMoHCTpanus 3HaTh TpeTuil 3aK0H P.Ne 151-157
HeroToHa TPETHETO 3aKOHA Herorona u ymers ero
Herotona. MIPUMEHSTh TIPU
Huck peleHnHt 3a/1a4.
«Bupryanbssie
nabopaTopHble
paboTsI IO
¢bmsuke.
BupryanbHas
(mznyeckas
nabopatopus. 10
KJIaCChI»
(«dpodar)
16 KY [IpyHIKIT OTHOCHTENBHOCTH [puanun Huck 3HaTh U IOHUMATh 828
lNanunes OTHOCHUTEIBHOCT | «BupTyasnbHbIe TIPUHIIAI 830-32
u lNanunes nabopaTopHbIe OTHOCHUTEJILHOCTH Yup7(1)
paboTsl O lNanunes 833
busuke.
BupryanpHas
(nznyeckas
naboparopust. 10
KJIacChI»
(«dpodar)
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DopMbI U

§ § g . MeTOolbl
2S5 JlemoHCTpamH JIaHUpYyeMble KOHTPOJIsSA
N | =552 DJIeMeHTBI pe3yJbTaThbl. YCBOCHHSA Jdomamrnee
ce S & Tema ypoka MarepuaJibl U Hara
n/n 52 § £ coJepKaHus oGopyoBanHe TpeOoBanusi kK ypOBHIO | MaTepHaJa, 3ajaHue
sz ‘g MOArOTOBKHU YYALIUXCS | 3aga4uM A
=9 3aKpeIvIeHus
MaTepuaia
17 C Cunsl BcemupHOTo TaroteHust | Cuisl Huck 3HaTh 3aKOH P.Ne 170-178
BCEMHPHOTO «BuptyanbHele BCEMHPHOT'O TATOTCHHS,
TATOTEHUS.3aKOH | JabopaTOpHEIC dhopMyy nepBoi
BCEMHUPHOTO paboTsl IO KOCMHUYECKOH CKOpOCTH,
TATOTCHUSI. ¢dusnke. YMEThb UX IPUMEHSTh
IIepBas BupryanbHas IIpU PELICHUU 3a1a4.
KOCMHYECKast (usnyeckas
CKOPOCTb. nmabopatopust. 10
KJIacChD)
(«JIpodar)
18 C Bec Tena. Heecomocthb Cuna toxectu | OnBIT € 3HaTh QopMyIBI Beca P.Ne
BEC Teja, uX JMHAMOMETPOM TeJIa, CUIIbI TSHKECTH,
CXOICTBO U Huck YMETb [IPUMEHSATH [IPH
pasinnuue. «BupryanbHsie peueHny 3aaad4,
HesecomocTs. nabopaTopHble n3o0paxkarb
paboTsI IO rpaduyecku.
¢bmsuke.
BupryanpHas
(uznyeckas
nmabopatopwust. 10
KJIaCcChI»
(«Ipodar)
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DopMbI U

§ § g . MeTOolbl
2S5 JlemoHCTpamH JIaHUpYyeMble KOHTPOJIsSA
N | =552 DJIeMeHTBI pe3yJbTaThbl. YCBOCHHSA Jdomamrnee
ce S & Tema ypoka MarepuaJibl U Hara
n/n 52 § £ coJepKaHus oGopyoBanHe TpeOoBanusi kK ypOBHIO | MaTepHaJa, 3ajaHue
sz ‘§_ MOArOTOBKHU YYALIUXCS | 3aga4uM A
=9 3aKpeIvIeHus
MaTepuaia
19 KY Cuna ynpyroctu. 3akoH I'yka | Cuna ynpyroctu. | IlpyxuHsel ¢ 3HaTh MIPUPOTY CHIIBI P.Ne 159-168 | §34-35
3akoH ['yka. pasHoit YIPYyrocTH, 3aKoH [ yka. 836-38
JKECTKOCTBIO. YMeTs pemars 3aa4u. Yup7(2)
Huck Yup7(3)
«BupryanbHbie §20-38
nabopaTopHbIe (OBTOPHTH)
paboTHI IO
¢uznke.
Bupryanenas
¢duznyeckas
naboparopus. 10
KJIacChD»
(«JIpodar)
20 C Cuna tpenus Cuna TpeHus, 3aBHCUMOCTD 3HaTh gBNeHue Tpenus, | P.No244-255
MIPUYHHBI CHJIBI TPEHUSI OT MIPUYHUHBI
BO3HMKHOBEHHMS, | MAccChl M IUIOIIAM | BOSHUKHOBEHHUS,
CBOICTBA. CONPUKOCHOBEHUS. | CBOMCTBa, (hopmyiy.
21 C Pemenne 3agau Pemenne 3agau YMeTb pemarth 3a1a9u P.Ne 261-264
Ha IPUMEHEHNE Ha IPUMEHEHNE
(hopMyIIBI CHITBI (hOpMyIBI CHITBI TPEHUSL.
TPEHUsI.
22 C [ToBTOpenue. Pemenue 3anau. | Pemenue 3anau YMeTh pemate 3aaun P.Ne 150,
Ha IPUMEHEHHE Ha MpUMeHeHue 3aKoHoB | 217,187, 147
3aKOHOB JTMHAMUKH.
JTMHAMUKH.
23 KY KonTponbHas pabora Ne2 o UK. YMeTb NPUMEHSITh

TeMe «3akoHbl HeroToHa)»

nonydeHusie 3YH nns
pereHus 3aaad.

3akonbl coxpaneHusi(114)
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DopMbI U

§ § g . MeTOolbl
2S5 JlemoHCTpamH JIaHUpYyeMble KOHTPOJIsSA
N | =552 DJIeMeHTBI pe3yJbTaThbl. YCBOCHHSA Jdomamrnee
ce S & Tema ypoka MarepuaJibl U Hara
n/n 52 § £ coJepKaHus oGopyoBanHe TpeOoBanusi kK ypOBHIO | MaTepHaJa, 3ajaHue
sz ‘g MOArOTOBKHU YYALIUXCS | 3aga4uM A
=9 3aKpeIvIeHus
MaTepuaia
24 KY Nmmynsc Tena. 3akoH Nwmnynsc Tena, Bs3aumopeiictBue | 3HaTh IOHATHE P.Ne314, 325 839,40
COXpaHEHUSI UMITYJIbCa eauHuLa LIapOoB. HAMITyJIbCa TeJa, 3aKOH Yp8(1)
H3MEpEeHUS. Huck COXpaHEHHUE UMITYJIbCA. 841,42
BriBon 3akona | «BuprtyanbHble YMeTb NPUMEHSATH Yp8(2)
COXpaHEHUS nabopaTopHbIe (hopMyITBI TSI peTeHUs Yp8&(3)
HMITYJbCa paboTel IO 3ajau.
busuke.
BupryaneHas
(mznyeckas
naboparopus. 10
KJIacChI»
(«dpodar)
25 C PeaxkTuBHOE ABIKEHE PeaxtusHoe PeaxtusHoe 3HaThL ¥ IIOHUMATh P.Ne 324
JBIDKEHHE, TIOJIET | JBMDKEHHE NPUHIIMIT PEaKTHBHOTO
pakeT, UCTOpUSL | NIETCKOTO LIApUKa, | ABMKEHMS, YCIEXH U
pa3BUTHA MOJIEJIN PAKETHI. MEPCIEKTUBBI OCBOCHHUS
KOCMOHaBTUKU. | Juck KOCMUYECKOTO
«BupryanbHsle IIPOCTPAHCTBA.
nabopaTopHble
paboTHI IO
¢usuke.
Bupryanbhas
(busnyeckas
nmabopatopwust. 10
KJIacChD)
(«dpodax)
26 C Pemenwne 3amau Pemenwne 3amauq YMeTh periath 3a1aun P.Ne
Ha IPUMEHEHHUE Ha IpUMeHeHHe 3akoHa | 326,320,321

3aK0Ha
COXpaHEHUs
HMMITyJTbCa.

COXpaHCHHA UMITYJIbCA.

21




DopMbI U

§ § o . MeTOo/IbI
S En JlemoHCTpamH JIAHHpYyeMble KOHTPOJIsI
N | =552 DJIeMeHTBI pe3yJbTaThbl. YCBOCHHSA Jdomamrnee
ce S & Tema ypoka MarepuaJibl U Hara
n/n 52 § £ coJepKaHus oGopyoBanHe TpeOoBanusi kK ypOBHIO | MaTepHaJa, 3ajaHue
sz E‘_ NMOATOTOBKHM YYaIIUXCH | 3aJauM JJs
Moo 3aKpeIlIeHns
MaTepuaia
27 KY Mexanuueckas padoTa. Mexanndeckas Huck 3HaTh GOPMYJIBI P.Ne 329-339, | §43,44
MortHOCTB pabora. «BupryanbHbIe paboThI, MOIITHOCTH H 391-396 Yp9(1,2)
MOIIHOCTE. J1abopaTopHbBIC YMETb pellaTh 3aJ1auu 845,46
Dopmyibl, paboTsl IO Ha WX MIPUMEHEHHE.
€ TUHULIBI (uznke.
HU3MEpEHUsL. BupryanbHas
¢uznueckas
nmabopatopust. 10
KJIACCBI»
(«JIpodar)
28 C Oueprus. Kunernueckas Oueprus. BeiBox | Jluck 3uHathk hopMyTy P.Ne 340-342
SHEPrus U ee N3MEHEHHE hopMyItel «BupryanpHble KHHETUYECKOW YHEPTUU
KHHETHYECKON nabopaTopHbIe U YMETh €€ IPUMEHSTh
SHEPTHUH. paboTel IO IPY peIIeHNH 3a/1a4.
¢uznke.
Bupryanenas
¢dusnyeckas
nmabopatopust. 10
KJIacChD)
(«dpoday)
29 KY Pabota cuiibl TSKECTH. PaGora cuisl 3HaTh HOPMYJIbI P.Ne 345-354 | §47-49
[ToTenuuanbHas >HEprusl. TSDKECTH, €€ MOTEHIIMATBHOU Yp9(3.,4)
PaGora cuner ynpyroctu cBolicTBa. BeiBon SHEPTUU U YMETh UX 850,51
hopmyn MIPUMEHSTD IIPU Yp9(5)
[IOTEHI[UAJIBHOM peleHuy 3a1ay.
SHEPIHUH.
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DopMbI U

§ § g . MeTOABI
S En JleMoncTpanuu JIAaHUpYyeMble KOHTPOJIs
N | =552 DJIeMeHTBI pe3yJbTaThbl. YCBOCHHSA Jdomamrnee
ce S & Tema ypoka MarepuaJibl U Hara
n/n 52 § £ coJepKaHus oGopyoBanHe TpeOoBanusi kK ypOBHIO | MaTepHaJa, 3ajaHue
sz ‘§_ MOATOTOBKH YYaIIMXCsl | 3aJa4M s
=9 3aKpeIvIeHus
MaTepuaia
30 C 3aKOH COXPAHEHUs SHEPTUN BeiBon 3akoHa Huck 3Hatb popmyiy 3akona | P.Ne 355-359
COXpaHECHUS «BupryanbHbIe COXPaHEHHUS SHEPTUH U
SHEPTHUH. nabopaTopHbIe yYMETh €€ IPUMEHSTh
paboTsl IO IIPU PELeHUH 3aa4.
(uznke.
BupryanbHas
¢uznueckas
nmabopatopust. 10
KJIacChl»
(«JIpodar)
31 C Pemrenue 3anau Pemenue 3anau P.No
Ha 3aKOH
COXpaHEHUs
SHEpPTUU
32 KY JlaGopatophas pabora Ne2 N3ydenne Huck 839-51
«M 3y4enue 3aKoHa 3aKOHA «BupryanbHble (TIOBTOPHTB)
COXpaHEHUS SHEPTHI. COXpaHEHUs nabopaTopHble
SHEPIUH. paboTsI IO
busuke.
Bupryanbhas
(nznyeckas
naboparopust. 10
KJIacChD)
(«dpoday)
33 C O0o0061eHue o Teme «3akoHbl | Perenue 3agay , YMeTh periarth 3a1aun P.Ne 360-364,
COXPAaHEHUS B MEXaHUKE [IOBTOPEHHE 10 TeMe«3aKOHBI 371,374

COXpaHCHUA B
MCXaHHUKEC))
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DopMbI U

§ § g . MeTOolbl
2S5 JlemoHCTpamH JIaHUpYyeMble KOHTPOJIsSA
N | =552 DJIeMeHTBI pe3yJbTaThbl. YCBOCHHSA Jdomamrnee
ce S & Tema ypoka MarepuaJibl U Hara
n/n 52 § £ coJepKaHus oGopyoBanHe TpeOoBanusi kK ypOBHIO | MaTepHaJa, 3ajaHue
sz ‘§_ MOArOTOBKHU YYALIUXCS | 3aga4uM A
=9 3aKpeIvIeHus
MaTepuaJia
34 KY Kontponbnas padora Ne3 o UK. YMeTh MPUMEHSITH
TeMe «3aKOHBI COXPAHEHUS nonydyeHHsle 3YH nis
peuieHus 3aaay.
Mouaexyasipas pusuka(294)
OcCHOBBI MOJIEKYJISIPHO-KUHeTHYECKO Teopun (144)
35 KY OCHOBHBIE TTOJIOKECHUS TemnmoBrie Jwnck 3HaTh ¥ IOHUMATh 855,56
MOJIEKYJIIPHO-KMHETHYECKOM SIBIICHMSL. «Bupryanbssie OCHOBHBIE ITOJIOXKECHUS Yupll(1)
TeOpuu OcHOBHbIE nabopaTopHbIe MKT. 857
TTOJIOKEHUS paboTeI IO Yupl1(2-5)
MKT, ux busuke. 858-60
JI0Ka3aTeNnbCcTBO. | BupTyanbHas Yupl11(6,7)
(mznyeckas
nabopatopus. 10
KJIaCChI»
(«JIpodar)
36 C KonnuecTBo BemecTBa Komnnuectso Tabnuua 3HaTh GOPMYJIBI P.Ne 450-457
BEIIECTBA, MenneneeBa. KOJIMYECTBA BEIIECTBA,
MOJISIpHas Macca, MOJISIPHON Macchl,
YHCIIO MOJIEKYIL. YHciaa MOJIEKYIL.
ITocTossunas [TocTostnHas ABoraapo.
ABorajpo. YMeTh pemiats 3a7aqu.
37 C ArperatHble COCTOSTHUS BpoyHnosckoe Monenn 3HaTh ¥ YMETh P.Ne 461,462
BEIIeCTBa nBwkeHre. CUITbl | KPUCTAUTMUECKUX | OOBACHSATH CBOWCTBA U
B3aUMOJI. PEIIETOK. CTPOEHHE BEIIECTBA B

MOJIEKYI.
Crpoenue
ra3000pa3HbIX, K
UIKHAX U
TBEPJBIX TeIl.

Pa3IMYHBIX arperaTHbIX
COCTOsHHUAX.
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DopMbI U

§ § g . MeTOolbl
2S5 JlemoHCTpamH JIaHUpYyeMble KOHTPOJIsSA
N | =552 DJIeMeHTBI pe3yJbTaThbl. YCBOCHHSA Jdomamrnee
ce S & Tema ypoka MarepuaJibl U Hara
n/n 52 § £ coJepKaHus oGopyoBanHe TpeOoBanusi kK ypOBHIO | MaTepHaJa, 3ajaHue
sz ‘g MOArOTOBKHU YYALIUXCS | 3aga4uM A
=9 3aKpeIvIeHus
MaTepHaja
38 KY Hneanpneiii ra3. OcHOBHOE Wneanpnsiii raz. | Jluck 3HaTh ¥ HOHKUMaTh, yTo | P.Ne 467-470 | §61-63
ypaBaenne MKT. OcHoBHOE «BupryanbHbIe TaKo€e HJeaNbHEIH a3, Yup11(8-10)
ypaBHenne MKT. | naboparopHsie (hopMyITBI OCHOBHOTO 864
paboThI 1O ypaBuenust MKT. 865,66
(uznke. Ypl2(1,2)
BupryanbHas 867
(usnyeckas Yupl12(3)
nmabopatopust. 10 Yupl2(4)
KJIacChD)
(«JIpodar)
39 C Temmneparypa u TerioBoe Temmnepatypau | Tepmomerpsl, 3HaTh CyTh OHSTHS
paBHOBEcHE TETJIOBOE HU3MepeHue TEIJIOBOE PaBHOBECHE,
paBHOBeEcCHE. TEMIIePaTypHlI. YCTPOHCTBO
TepmoMeTpsl. TEPMOMETPOB, YMETh
H3MEPATh TEMIEPaTypy.
40 C AOcoIoTHasA TeMIiepaTypa Onpenenenne Huck 3HaTh a0COIIOTHYIO P.Ne 474-478
TEMIIEPATyPBI. «Bupryanbssie LIKAJIy TEMIIEPATyD, €€
AbcomroTHas nabopaTopHbIe CBSI3b C IPYTUMHU
TeMIeparypa. paboTel IO mKanamu, GopmyIry
Hlxamna Lenscus | ¢pusmke. CBSI3U TEMII. U SHEPTHH.
u KenbBuna. BupryanpHas YmMmeTs onpenenars adc.
Temmnepatypa ¢uznueckas TeMIIeparypy.
—Mepa cpeHen naboparopust. 10
KHH. DOHCPTHUHU. KJI1aCChbD»
(«dpodar)
41 C N3mepenue ckopocTeit BriBog popmynsl | Buneopuinsm 3HaTh popmyny P.Ne 480-485

MOJICKYJI ra3a

CKOpOCTH
MOJIEKYJI rasa,
onsIT IlITepHa.

«Omnpit L TepHar.

CKOpOCTEH MOJIEKYT
rasa, onbIT llITepHa.
YMeTh BBIYUCIATH

CKOPOCTH MOJIEKYJL.
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DopMbI U

§ § g . MeTOolbl
2S5 JlemoHCTpamH JIaHUpYyeMble KOHTPOJIsSA
N | =552 DJIeMeHTBI pe3yJbTaThbl. YCBOCHHSA Jdomamrnee
ce S & Tema ypoka MarepuaJibl U Hara
n/n 52 § £ coJepKaHus oGopyoBanHe TpeOoBanusi kK ypOBHIO | MaTepHaJa, 3ajaHue
sz ‘g MOArOTOBKHU YYALIUXCS | 3aga4uM A
=9 3aKpeIvIeHus
MaTepuaia
42 C Pemenue 3amau Pemenue 3amau YMeTh pernate 3a1adu P.Ne
Ha (HOPMYITBI Ha ¢opmynsl gaBinenus | 465,479,486,4
JaBJIECHUS TeMIepaTypy U CK. 87
TEMIIepaTypy 1 MOJIEKYJ UJ. Ta3a.
CK. MOJICKYJI H[I.
rasa.
43 KY YpaBHEHUE COCTOSIHUS BriBonx Huck 3HAaTh BUBI 3aIIMCU P.Ne 868
WJeabHOTO Ta3a ypaBHEHUS «BupryanbHbIe YpaBHEHUS COCTOSTHUS 493-496,499,5 | Ynpl13(1,4)
COCTOSTHHS nabopaTopHbIe naeanbHoro ra3a, ymerb | 05 869
HJICAILHOTO Ta3a. | paboThI MO MIPUMEHSTHETO MPU Ypl13(2,3)
dopmyna ¢dusmke. pelIeHnH 3a/1a4. Yrp13(5-8)
Kunaneiipona-Me | BuptyanbHas
HjeJIeeBa. ¢dusnyeckas
naboparopus. 10
KJIacChD»
(«dpodar)
44 C I'a30BbIE 3aKOHBI I"a3oBble 3ak0HBI. | ONBITHI € 3HaTh U TIOHUMATh P.Ne
N3oTepMudecky | BO3IYIIHBIM ra3oBbl€ 3aKOHbI, yMeTh | 517,529,539,5
i n300apHbIH, IapOoM. pemaTh 3a7a4n Ha X 43
H30XOPHBIT MIPUMEHEHHE.
POIIECCHI
45 C Pemenue 3amau Pemenue 3amau YMeTb pemarts 3a1auu P.Ne
Ha Ta30BbIC Ha Ta30BbIC 3aKOHEI. 507,519,531,5
3aKOHBI. 44
46 KY JlaGopartopHas padoTa Ne3 OkcnepuMeHTaib | Komiuiekt Yo6enuthcs B 857-69
«QKcIepuMeHTaIbHAS Hasl MpOBEpKa 000pYIOBaHUS CTpaBEAJIMBOCTH 3aKOHA (mOBTOPHTH)
MIpOBEpKa 3aKOHa 3aKOHa 1utst JI.p Ne3 I'eii-JIroccaka. Ynp13(9,10)

T'eii-JIroccakay.

T'eii-JIroccaka.
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DopMbI U

§ § g . MeTOolbl
2S5 JlemoHCTpamH JIaHUpYyeMble KOHTPOJIsSA
N | =552 DJIeMeHTBI pe3yJbTaThbl. YCBOCHHSA Jdomamrnee
ce S & Tema ypoka MarepuaJibl U Hara
n/n 52 § £ coJepKaHus oGopyoBanHe TpeOoBanusi kK ypOBHIO | MaTepHaJa, 3ajaHue
sz ‘g MOArOTOBKHU YYALIUXCS | 3aga4uM A
=9 3aKpeIvIeHus
MaTepHaia
47 C O06001eHue o Teme [ToBTOpEeHME Huck YMeTh periate 3a1adn P.Ne 508,
«MonekyIIpHO-KHHETHYECKas | TEMbI «BupryanbHbIe Ha TeMYy: 466,545
TEOpHsl UACATHHOTO Ta3a» MornekynsapHo-K | JabopaTopHbIe MOJICKYJIAPHO-KHHETHYE
WHEeTHYecKast paboTsl IO CKasi TEOpHS
TEOpUs (uznke. WIeabHOTO Ta3a
njeanbHoOro raza | BupryanpHas
¢uznueckas
nmabopatopust. 10
KJIacChD)
(«JIpodar)
48 KY KonTponbHas pabora Ne4 1o UK. YMeTh NPUMEHSIT
TeME nonydyeHHsle 3YH nns
«MoJeKyIIpHO-KHHETHYECKasI pelieHus 3aaay.
TEOpHsI UACATHHOTO Ta3ay
B3aumHoe npeBpanienne ;KUAKOCTe 1 razop(44)
49 KY Haceimenssiit map Ucnapenne n Juck 3HaTh U yMETh P.Ne 870
KOHJIeHCaLu, «BupryanbHble OOBSICHSAATH, YTO TAKOE 546-552 Yupl4(1)
HACBIIICHHBIN nabopaTopHbIe HACBIIICHHBIN nIap, §71 Yopl14(2)
nap. JlaBneHnue paboTsl O JlaBJICHUE HACBILEHHOTO §72 Yupl4(3)
HACBIILEHHOTO ¢dusnke. napa, KpuTHYeCKast §72 Yupl4(4)
rnapa. BupryanbpHas TeMIeparypa.
(buznyeckas
naboparopust. 10
KJIACChI»
(«dpodar)
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DopMbI U

§ § g . MeTOolbl
2S5 JlemoHCTpamH JIaHUpYyeMble KOHTPOJIsSA
N | =552 DJIeMeHTBI pe3yJbTaThbl. YCBOCHHSA Jdomamrnee
ce S & Tema ypoka MarepuaJibl U Hara
n/n 52 § £ coJepKaHus oGopyoBanHe TpeOoBanusi kK ypOBHIO | MaTepHaJa, 3ajaHue
sz ‘§_ MOArOTOBKHU YYALIUXCS | 3aga4uM A
=9 3aKpeIvIeHus
MaTepuaia
50 C Kunenue 3aBHCHMOCTh Kunenune Boasl ¢ 3HaTh ¥ MOHUMATh , Kak | P.Ne 556-559
JlaBJICHUS Hac. [IOMOILBIO CHEra. | MPOUCXOIUT KUIICHHUE
ITapa ot JKUJIKOCTH, 3aB-Th TEMII.
TEMIIePaTypHl. KUTICHHUS OT
Kunenue, TEMIIEPaTypPhL.
3aBHCUMOCTD
TEMII. KUTICHUS
OT TeMIEPaTYPBbI.
51 C BnaxnoCTh BO3TyXa OtHocutenbHas | Ilcuxpomerp. 3HaTh, 4TO TaKoe P.Ne 556-568
BIIYKHOCTb BJI&XKHOCTH BO3/1yXa,
BO3/yXa. YCTPOMCTBO U IPUHLUIT
[cuxpomerp. JNEeHCTBUS ICUXPOMETPA.
3HaveHue YMeTh u3MepsTh BII.
BIIXKHOCTH BO3/lyXa, pemaTh
BO3AYyXa. 3aJa4u.
52 C Pemenue 3amau Pemenue 3amau YMeTb pemarts 3a1auu P.Ne 569-575
Ha GopMymy Ha popmymy
OTHOCUTEIbHOU OTHOCUTEJIbHOU
BIIa>KHOCTH BJI&KHOCTH BO3AYyXa.
BO3AYyXa.

TBepable Tena (24)
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DopMbI U

§ § g . MeTOolbl
2S5 JlemoHCTpamH JIaHUpYyeMble KOHTPOJIsSA
N | =552 DJIeMeHTBI pe3yJbTaThbl. YCBOCHHSA Jdomamrnee
ce S & Tema ypoka MarepuaJibl U Hara
n/n 52 § £ coJepKaHus oGopyoBanHe TpeOoBanusi kK ypOBHIO | MaTepHaJa, 3ajaHue
sz E‘_ MOArOTOBKHU YYALIUXCS | 3aga4uM A
=9 3aKpeIvIeHus
MaTepHaja
53 KY Kpucranmnmueckue tena Kpucramnmueckn | JleMoHCTpanus 3HaTh cTpoeHne MoHO | P.Ne 597,598 | 873
€ Tena, MOHO 1 MOJIMKPUCTAILIOB, 874
AHU30TPOIIHUS MOJINKPUCTAJUIOB. | AHU30TPOIHIO §75 Yopl15(1)
KpHUCTAJIJIOB, OnbIT € KpPHUCTAJUIOB. 876,77
MOHO U TypMaJHHOM. Yupl15Q3)
MOoJUKpUCTAIIBL. | JIUCK
«Bupryanbssie
nabopaTopHbIe
paboTsI IO
¢bmsuke.
BupryanbHas
(mznyeckas
naboparopus. 10
KJIaCChI»
(«dpodar)
54 C AmopdHsble Tena Awmopdusle Tena, | JleMoHCTpanus 3HaTh CTPOEHUE U
WX CBOMCTBA. aMOp(QHBIX TEI U CBOICTBa aMOP(HBIX
Kunkne HUX CBOMCTB. TeJl.
KpHUCTAJLIBI.
Tepmoaunamuxka (94)
55 C BHyTpeHHss HEpTHS BryTtpenHsis 3HaTh ONpeJieieHue U P.Ne 620-625
SHEprus (hopMyIbl BHyTpEHHEH
OJTHOATOMHOTI'O 1 9HEPTUH, YMETh
JIBYXaTOMHOTO MIPUMEHSITH TIPU

nacaJIbHOIr O rasa.

PEIICHUM 3aa4.
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§ § g . MeTOolbl
2S5 JlemoHCTpamH JIaHUpYyeMble KOHTPOJIsSA
N | =552 DJIeMeHTBI pe3yJbTaThbl. YCBOCHHSA Jdomamrnee
ce S & Tema ypoka MarepuaJibl U Hara
n/n 52 § £ coJepKaHus oGopyoBanHe TpeOoBanusi kK ypOBHIO | MaTepHaJa, 3ajaHue
sz E‘_ MOArOTOBKHU YYALIUXCS | 3aga4uM A
=9 3aKpeIvIeHus
MaTepHaja
56 C Pabora B TepMoanHamMuKe BriBog popmynsl | HarpeBanue 3HaTh ¥ TOHUMATh P.Ne 627,629
paboTHI, BO3/yXa MMpH MIOHSTHS PabOTHI Ta3a U
TEOMETPUUYECKHUI | CXKATHUU U paboThI HajI Ta30M,
CMBICJT paOOTEHI. OXJIXKJICHHE TIPH | YMETh pellaTh 3aJa9u
pacIIupeHny. Ha opMyy paboTHI.
Huck
«Bupryanbssie
nabopaTopHbIe
paboTsI IO
¢bmsuke.
BupryanbHas
(mznyeckas
naboparopus. 10
KJIaCChI»
(«dpodar)
57 KY [lepBsIii 3ak0H IlepBsIii 3ak0H Juck 3nate popmysupoBky u | P.Ne 631-632 | §78
TEPMOJAMHAMUKHU TEPMOJIMHAMUKY, | «BupTyanbHble (dhopmyity epBoro Yupl5(2,5)
HEBO3MOXKHOCTh | JTaOOpaTOpHBIC 3aK0OHa 879
CO3/1aHusA paboTsl O TEPMOANHAMUKH, YMETh Yup15(6-8)
BEYHOTO dhuzuke. €ro NpPUMEHATH JIJIs Yupl15(9)
JIBUTATEIIS. Bupryanbhas pelieHus 3aay.
(usnyeckas
naboparopust. 10
KJIaCChI»
(«dpodar)
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§ § g . MeTOolbl
2S5 JlemoHCTpamH JIaHUpYyeMble KOHTPOJIsSA
N | =552 DJIeMeHTBI pe3yJbTaThbl. YCBOCHHSA Jdomamrnee
ce S & Tema ypoka MarepuaJibl U Hara
n/n 52 § £ coJepKaHus oGopyoBanHe TpeOoBanusi kK ypOBHIO | MaTepHaJa, 3ajaHue
sz ‘g MOArOTOBKHU YYALIUXCS | 3aga4uM A
=9 3aKpeIvIeHus
MaTepHaja
58 C IIpumenenue nepsoro 3akoHa | [Ipumenenne Huck 3Hath popmMyIbI P.Ne 634,640
TEPMOIUHAMUKH K MepBOTro 3akoHa | «BupTyanpHble H30MPOLIECCOB B
U30IIpoLeccaM TEPMOJUHAMUKHN | Ja0OpaTOpHbIE NPUMEHEHUH MIEPBOTO
K u30mpoueccam. | paboTbl IO 3aKOHa TEPMOJUHAMHUKHI
¢dusnke. 1 YMETb PelIaTh 3a1auH.
BupryanbHas
¢uznueckas
nmabopatopust. 10
KJIacChD)
(«JIpodar)
59 C Pemenue 3amau Pemenne 3agau YMeThb pemiarh 3a1auu P.Ne634,637,6
Ha IpUMEHEHHe Ha IpUMEHEeHHe 33
MEePBOTO 3aKOHA IIEPBOTO 3aKOHA
TEPMOJIMHAMUKH. TEPMOJIMHAMUKH.
60 KY Bropoii 3akon Heo6patumocts | [Ipuniun pabotel | 3HaTh U MOHUMATh 880
TepMoaArHaMUKU. [lopsaok u IIPOLIECCOB B XOJIOAWUJIBHHKA. BTOPOI1 3aKOH §82 Yopl15(11)
xaoc. MIPUPOJIE. TEPMOAMHAMUKH. 875-82
Bropoii 3akoH (TIOBTOPHTH)
TEPMOAVNHAMHUKH Yupl5(12)
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§ § g . MeTOoAbI
2S5 JlemoHCTpamH JIAHHpYyeMble KOHTPOJIsI
N | =552 DJIeMeHTBI pe3yJbTaThbl. YCBOCHHSA Jdomamrnee
ce S & Tema ypoka MarepuaJibl U Hara
n/n 52 § £ coJepKaHus oGopyoBanHe TpeOoBanusi kK ypOBHIO | MaTepHaJa, 3ajaHue
sz ‘§_ NMOATOTOBKHM YYaIIUXCH | 3aJauM JJs
=9 3aKpeIvIeHus
MaTepuaJia
61 C YcnoBue paboTHI TETUIOBBIX TemnoBrie Monenb 3uaTh BuAbl v npuHiun | P.Ne 676,677
JIBUTATENEH. DKOIOTHUECKUE JBUTATENH, POJIb | YETBIPEXTAKTHOTO | paboT bI TEIIIOBBIX
MPOOIIEMBI UCTIOTH30BAHUS XOJIOANIBHUKA, JIBUTATEJIS JBUTaTeNeH, yMeTh
TEIUIOBBIX JBUTATENEH. KIIJI TermoBsix Huck BEIUuCIATh KITJ]
JIBUTaTEJIEH. «BupryanbHble TEIUIOBBIX IBUrATEJIEH.
nabopaTopHbIe
paboTHI IO
¢uznke.
Bupryanenas
¢duznyeckas
naboparopus. 10
KJIACCBI»
(«JIpodar)
62 C O60011eHue mo Teme [ToBTOpenue YMeTb periats 3a1a4n P.Ne 669,678
«TepMonrHaMUKa» TEMBI Ha TeMYy:
TEPMOJAMHAMUKA, «TepmogrHaMuKa»
pelieHne 3a1ay.
63 KY KoutponbHas pabora Ne5 o UK. YMeTh NPUMEHSITh

TEMEC «TepMO,I[I/IHaMI/IKa»

nonydeHusie 3YH nns
peuieHus 3aaad.
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§ § g . MeTOolbl
2S5 JlemoHCTpamH JIaHUpYyeMble KOHTPOJIsSA
N | =552 DJIeMeHTBI pe3yJbTaThbl. YCBOCHHSA Jdomamrnee
ce S & Tema ypoka MarepuaJibl U Hara
n/n 52 § £ coJepKaHus oGopyoBanHe TpeOoBanusi kK ypOBHIO | MaTepHaJa, 3ajaHue
sz E‘_ MOArOTOBKHU YYALIUXCS | 3aga4uM A
=9 3aKpeIvIeHus
MaTepuaia
OcHOBBI IeKTPOAUHAMUKH (394)
JuiekTpocraTuka (154)
64 KY OnexTpuyeckuil 3apsaa. 3akoH | OnexTpoauHaMu | OMOBITHI O 3HaTh U IOHUMATh 883-86
COXpaHEeHUs 3apsiia Ka. ANEKTPU3AIINY TEJl. | TIOHSATHS: dJIEKTPHU3AIHS, 887,88
DnexTpudecKuit ANEKTPUIECKUI 3apsi, Yup 16(1,2)
3apsg, YMETb OOBSICHATH Yupl16(3,4)
3JIEMEHTapHBIC B3aMMOJICHCTBUE 889-90
YaCTHIIBI. 3apsI0B U IPUPOTY 891,92
OnexTpu3anus 3NEeKTpU3aLUH. Yupl7(1-2)
TeI. . 3aKoH §93-95
COXPaHEHUs Yupl7(3)
3apsiia
65 C 3akon Kyrnona OmnerT Kynona. Huck 3HaTh ¥ IOHUMATh P.Ne 682-685 | §96,97
3axon Kynona. «BuprtyanbHble 3akoH Kynona, ymers Yupl7(4)
Ennanust nabopaTopHble pelaTh 3aau Ha ero
3NIEKTPUUECKOTO | PabOTHI MO MIpUMEHEHUE.
3apsna. dhuzuke.
Bupryanbhas
(busnyeckas
nmabopatopwust. 10
KJIaCChI»
(«dpodar)
66 C Pemmenue 3amau Pemenue 3amau YMeTh periarth 3a1aun P.Ne 686-690
Ha 3aKOH Ha 3akoH KyiioHa.
Kynona.
67 C OnexTprudecKoe moJe. bnuzkopeiicTeue 3HaTh U IOHUMATb P.Ne 691
u IIOHATHE
JabHOAEHUCTBHE. IEKTPUYECKOTO 10JIS U
DJeKkTpryecKoe €ro cBoiicTBa.
moJie.
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§ § g . MeTOoAbI
2S5 JlemoHCTpamH JIAHHpYyeMble KOHTPOJIsI
N | =552 DJIeMeHTBI pe3yJbTaThbl. YCBOCHHSA Jdomamrnee
ce S & Tema ypoka MarepuaJibl U Hara
n/n 52 § £ coJepKaHus oGopyoBanHe TpeOoBanusi kK ypOBHIO | MaTepHaJa, 3ajaHue
sz ‘g NMOATOTOBKHM YYaIIUXCH | 3aJauM JJs
=9 3aKpeIvIeHus
MaTepuaia
68 C Hanpspkennocts Hampspkennocts | Jluck 3HaTh ¥ MIOHUMATH , 9T0 | P.Ne 692-694
ANEKTPUIECKOTO OIS, aneKkTpuieckoro | «BupryanbHbIe co00i1 mpeicTaBIsieT
CunoBble TUHUN nonsi. CusioBele | TabopaTopHbIE HaNpsHKEHHOCTD
ANIEKTPUYECKOTO OIS, JTUHAN paboTsl IO ANIEKTPHYECKOTO TOJIS,
ANEKTPUIECKOTO | (hu3MKe. CWJIOBBIE JTMHUH, YMETh
ToJIsI. Bupryanbhas BBIUUCIIATh
¢uznueckas HaNpPsSKEHHOCTh
nmabopatopust. 10 AJLLITOJIA.
KJIACCBI»
(«JIpodar)
69 C [IpoBoaHuKY U AMAIEKTpUKU B | [IpoBOAHUKY U OnbITHI IO 3HaTh U ITIOHUMATh P.Ne 709-728
ANEKTPUIECKOM TI0JIE TUDIIEKTPUKHU B ANEKTPOCTATUYECK | CBOWCTBA MPOBOJTHUKOB
ANIEKTPUYECKOM | O¥ WHAYKIIHH, U TUDJICKTPUKOB.
mnoJe. 9JI-OM 3aIuTe, C
[Momspuzarus TUDIIEKTPUKOM B
JIUDIIEKTPUKOB AJI-OM TIOJIE.
70 C Pemenue 3amau Pemenue 3amau YMeTh periath 3a1aun P.Ne 695-707
o TeMe o TeMe
«QNEKTPUIECKOE «QNEKTPUUECKOE TIOJIE»
oJie»
71 C ITorennmansHas 3Heprus Ilorenumansuaas | Jluck 3HaTh ¥ IIOHUMATh P.Ne 732-734
3apsDKEHHOTO Tena B SHEPTrUs «BupryanbHble TTOHSITHS:
OJHOPOAHOM 3apsKEHHOTO nabopaTopHble MTOTEHIIUAIbHAS YHEPTHSI
AJIEKTPOCTATHYECKOM II0JIE. Tena B paboThI IO 3apsiia, MOTEeHIHA,
[Morenmman OJTHOPOJHOM ¢dusmke. Pa3HOCTh MMOTEHIIHANIOB,
anekTpocratuiec | Bupryanbnas ux Gopmynbl. YMeETh
KOM TIOJIe. ¢uznueckas peniate 3aj1a4u Ha
[ToTenmmann. nabopatopus. 10 npuMeHeHue GOPMYII.
Paznoctp KJIACCBI»
MOTCHIUAJIOB. («Ipodar)
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E E ) MeTOolbl
g; g N JlevoncTpam Ianupyembie KOHTPOJISA
N | =552 DJIeMeHTBI pe3yJbTaThbl. YCBOCHHSA Jdomamrnee
ce S & Tema ypoka MarepuaJibl U Hara
n/n 52 § £ coJepKaHus oGopyoBanHe TpeOoBanusi kK ypOBHIO | MaTepHaJa, 3ajaHue
sz ‘g MOArOTOBKHU YYALIUXCS | 3aga4uM A
=9 3aKpeIvIeHus
MaTepuaia
72 KY CBs13p MEXKIY CBs13p MEKIY Huck 3HaTh GOpMyITy CBSI3U P.Ne 738,739 | 898
HaIpSKEHHOCTBIO U HalpsOKEHHOCTh | «BuprtyanbHble MEXKIY Yupl7(5,6)
Pa3HOCThIO OTEHIIMATIOB 10 ¥ pa3HOCTHIO J1abopaTopHbBIC HaIpSY)KEHHOCTBIO U Yupl17(7,8)
MOTEHIIHAIOB. paboTsl IO Pa3HOCTBIO
OKBUIIOTEHIIMAND | (DU3HKE. MOTEHIIUAIOB , YMETh
HBIE BupryanbHas pelars 3a1ayu.
MTOBEPXHOCTH. ¢uznueckas
nmabopatopust. 10
KJIacChD)
(«JIpodar)
73 C Pemrenue 3agau Pemenue 3agau YMeTh pemaTh 3a1auu P.Ne
Ha CBSI3b MEXKILY 10 TEME CBSI3b MEXKITY 735-737,740-7
HaNPSHKEHHOCTb HaNpsHDKEHHOCTHIO U 43
10 ¥ pa3HOCTHIO Pa3HOCTBIO
MOTEHIIMAIOB MOTEHIIMAIOB
74 KY ONEKTPOEMKOCTb. DnekTpoeMKocTh | Paznnunbie Buabpl | 3HaTh opmyiisl anek-u, | P.Ne 750-756 | 899,100
Konnencaropst . Equauner KOHJICHCATOPOB, 3JIEK-U IIOCKOT'O Yupl18(1)
3JEKTPOEMKOCTH. | MakeT YHY, KOH/JIEHCATOpa, YMETh Yupl8(2)
Konpgencaropel. | AETEKTOPHOTO WX IPUMEHSTH MIPH 8101
ONEKTPOEMKOCTh | paJUONPUEMHHUKA. | PELICHUM 3a]ad. 883-101
TJIOCKOTO Yupl17(9)
KOHJIEHCaTopa. Yupl18(3)
75 C Pemenue 3amau Pemenue 3amau YMeTb pemarts 3a1auu P.Ne 757-764
(hopmyel Ha GOPMYIIBI
JJIEK-H, DIIEK-H ANEKTPOEMK-H, JJIEK-U
IUIOCKOTO IUTOCKOT'O KOHJIEHCATOpa
KOHJIEHCATOopa.
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DopMbI U

§ § g . MeTOoAbI
2S5 JlemoHCTpamH JIAHHpYyeMble KOHTPOJIsI
N | =552 DJIeMeHTBI pe3yJbTaThbl. YCBOCHHSA Jdomamrnee
ce S & Tema ypoka MarepuaJibl U Hara
n/n 52 § £ coJepKaHus oGopyoBanHe TpeOoBanusi kK ypOBHIO | MaTepHaJa, 3ajaHue
sz ‘§_ NMOATOTOBKHM YYaIIUXCH | 3aJauM JJs
=9 3aKpeIvIeHus
MaTepuaia
76 C OHeprus 3apspKeHHOT0 OHeprus OmnsIT C 3Hath popmyy P.Ne 765-770
KOHJIEHCaTopa 3apSKEHHOTO (hOTOBCITBIITKO1A, SHEPTUH KOHJEHCATOPA,
KOHJIEHCATOpa. ANIEKTPUUYECCKHE NpUMEHEHUE
[Tpumenenue TUTATHI KOHJICHCATOPOB. Y METh
KOHJICHCATOPOB. | paauoamniaparypbl | pemars 3a1aqu.
77 C 000011eHu e 110 TeMe Pemenue 3amau YMeTh periath 3a1aun P.Ne
«DIEKTPOCTATHKA 110 0 TEME 172-774,744
AIEKTPOCTATHUKE. «QJIEKTPOCTATUKA»
78 KY KouTponbHas pabora Ne6 1o Pemenwue 3amau | UK. YMeTh NPUMEHSIT 8102
TeMe «IJIEKTPOCTATUKAY 110 TEME nosryaennbie 3YH s Yopl19(1,3)
ANEKTPOCTATHKA. pelieHus 3aad. 8104
8105
Yupl19(2)
8106
Ypl19(4)
3akoHbI NOCTOSIHHOTO TOKa (104)
79 C Onekrpuyeckuit Tok. Cuia Onexkrpuyeckuit | Juck 3HaTh U YMETh P.Ne 775,776
TOKa ToK. CHita Toka «BupryanbHsie OOBSACHSTH, YTO TAKOE
nabopaTopHbBIC AIEKTPUICCKHUI TOK.
paboTel IO YMeTb NpUMEHSATh
(dhmzuke. dhopMyiTy IS pelreHus
BupryanpHas 3a7ad4.
(uznyeckas
naboparopust. 10
KJIACCBI»
(«JIpodar)
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DopMbI U

§ § g . MeTOIbI
S En JleMoncTpanuu JIaHUpyeMble KOHTPOJIs
N | =552 DJIeMeHTBI pe3yJbTaThbl. YCBOCHHSA Jdomamrnee
ce S & Tema ypoka MarepuaJibl U Hara
n/n 52 § £ coJepKaHus oGopyoBanHe TpeOoBanusi kK ypOBHIO | MaTepHaJa, 3ajaHue
sz ‘g MOJArOTOBKH yYalIUXCsl | 3agaquM s
=9 3aKpeIvIeHus
MaTepuaia
80 C 3axoH OMa 171 y9acTka nenu | 3akoH OMa s Huck 3HaTh 3ak0oH OMa 11t P.Ne 778,780
y4YacTKa IemH. «BuptyanbHbie y4JacTka 1emnu, GopMyny
CompoTuBiieHue. | 1abopaTOpHbIC COTIPOTHUBJICHHUS U YMETh
paboTsl IO MIPUMEHSATH JIJIs
(uznke. pelieHuns 3aaad.
BupryanbHas
¢uznueckas
nmabopatopust. 10
KJIaCChI»
(«JIpodar)
81 C ITocnenoBarenbHOE U ITocnenoBarenpH | DneKkTpuUdecKas 3HaTh 3aKOHBI P.Ne
napajuieIbHOe COSAMHEHNE oe TUPJISH]IA, HOCJIEIOBATEIILHOTO U 784-7874,792-
MTPOBOJIHUKOB. napajuiesibHOe COCJIMHECHHME JIAMIT | MapaljIeJIbHOTO 800
COeZIMHEHHE B KJ1acce, COCIMHEHHE
MTPOBOJTHUKOB. OBITOBBIX MPOBOJTHUKOB, YMETh
mpuOOPOB. MPUMEHSITh TIPU
pelIeHnH 3a1a4
82 C PaboTta u MOIIHOCTb Pabora u MotHoCcTH 3uath Ghopmyiisl padoter | P.Ne 802-804
MTOCTOSTHHOT'O TOKa MOIIHOCTb OBITOBBIX Y MOIITHOCTH
MOCTOSIHHOT'O puOOpPOB. MTOCTOSIHHOT'O TOKA,
TOKa YMETb IPUMEHSTH IS
penieHus 3aad.
83 C Pemenue 3amau Pemenue 3amau YMeTb pemarts 3a1auu P.Ne 805-813

10 TeMe paboTa
Y MOIITHOCTh
MTOCTOSTHHOT'O
TOKa

mo Teme pabora u
MOIITHOCTH ITOCTOSIHHOT'O
TOKa
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DopMbI U

§ § g . MeTOolbl
2S5 JlemoHCTpamH JIaHUpYyeMble KOHTPOJIsSA
N | =552 DJIeMeHTBI pe3yJbTaThbl. YCBOCHHSA Jdomamrnee
ce S & Tema ypoka MarepuaJibl U Hara
n/n 52 § £ coJepKaHus oGopyoBanHe TpeOoBanusi kK ypOBHIO | MaTepHaJa, 3ajaHue
sz ‘§_ MOArOTOBKHU YYALIUXCS | 3aga4uM A
=9 3aKpeIvIeHus
MaTepHaja
84 KY JlaGopatophas paGora Ned Nzydenne Huck §107,108
«3ydyenne rmocnezoBaTeNnbH | «BupTyanbpHbIe Yrp19(5-8)
MOCJIEI0BATEIBHOTO U orou nabopaTopHbIe
[apauIeNIbHOTO COSANHEHUS napajieqbHoro | paboThI O
MIPOBOJHHUKOBY. COCIMHEHUS ¢dusnke.
IIPOBOJHUKOB BupryanbHas
¢uznueckas
nmabopatopust. 10
KJIacChD)
(«JIpodar)
85 C 3akon Oma aiis mostHoH 1ien | CTOpoHHME Mamepenne D/1C 3HaTh 3akoH OMa ayis P.Ne 814-822
CHJIBL. 3aKOH HUCTOYHHUKA TOKA. MIOJTHOM LIENH U YMETh
Owma f171s1 mostHOM MIPUMEHSATH TIPU
Lenu pEIIeHUH 3a/1a4.
86 KY JlaGopatopnas padora Ne5 Nsmepenne O/IC | duck Ynmets u3mepats SC u §102-108
«M3mepenne O/1C n U BHYTPEHHETO «BupryanbHble BHYTPEHHEE (TIOBTOPUTH)
BHYTPEHHETO COMPOTHUBIICHHUS | COMPOTHUBIICHUs | TabopaTopHbIe COIIPOTHBIICHUE
HCTOYHUKA TOKaY. HCTOYHUKA TOKA. | pabOTHI 11O HCTOYHUKA TOKA.
busuke.
Bupryanbhas
(nznyeckas
naboparopust. 10
KJIacChD)
(«dpoday)
87 C O606mmenue o Teme «3akoHbl | [loBTOpeHME H YMeTb periars 3a1a4n P.Ne 825-830

MOCTOSHHOT'O TOKa». Pemenne
3a1a4

pCHICHUC 3a1a4
110 TCME€ 3aKOHBI
IIOCTOSAHHOI'O
TOKa.

0 TeME «3aKOHBI
IIOCTOSAHHOI'O TOKa.
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DopMbI U

§ § g . MeTOolbl
2S5 JlemoHCTpamH JIaHUpYyeMble KOHTPOJIsSA
N | =552 DJIeMeHTBI pe3yJbTaThbl. YCBOCHHSA Jdomamrnee
ce S & Tema ypoka MarepuaJibl U Hara
n/n § g § £ coiepKaHuA oGopyoBanHe TpeGoBaHu K YPOBHIO | MaTepuaJja, 3aJaHue
sz ‘g MOArOTOBKHU YYALIUXCS | 3aga4uM A
=9 3aKpeIvIeHus
MaTepuaia
88 KY Kontponbnas padora Ne7 o UK. YMeTh MPUMEHSITH §109,110
TeME «3aKOHBI [IOCTOSIHHOTO nosryaenHbie 3YH ams 8111,112
TOKa». peleHus 3anad. Yp20(1,2)
8113
Yup20(3)
8114
DyekTpUYecKkHii TOK B pa3jiuuHbIX cpenax (14)
89 C DJeKTpoHHas MPOBOAUMOCTE | Dnekrpuueckast | OnbIT 3HaTh UITIOHUMATh P.Ne 859-863
METAaJIOB MIPOBOJIMOCTD Masensirama. ANEKTPOHHYIO
Pa3NUYHbIX Huck MIPOBOJUMOCTD
BEIIECTB. «BuptyanbHbie METAaJUIOB.
OJeKkTpoHHas nabopaTopHbIe
MIPOBOJUMOCTD paboTeI IO
METaJIJIOB. (uznke.
BupryanbHas
¢duznueckas
naboparopust. 10
KJIaCcChI»
(«dpodar)
90 C 3aBUCUMOCTb CONIPOTHUBIICHUS | 3aBUCUMOCTh TepmomeTp Ha 3Hate Gopmyny P.Ne 864-870
MPOBOJHMKA OT TEMIIEPATYPbl | COMPOTHUBIEHHUS | TEPMOCONPOTHUBIIE | 3aBUCHUMOCTH
MIPOBOJTHHKA OT HUH. COIIPOTHBIICHHUS OT
TEMIIePaTypPHl. TEMIIepaTypbl, YMETh
CBepxnpoBoauM OOBSICHATH ITOHATHE
OCTb. CBEPXIPOBOJIUMOCTH.
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DopMbI U

§ § g . MeTOABI
S En JleMoncTpanuu JIAaHUpYyeMble KOHTPOJIs
N | =552 DJIeMeHTBI pe3yJbTaThbl. YCBOCHHSA Jdomamrnee
ce S & Tema ypoka MarepuaJibl U Hara
n/n 52 § £ coJepKaHus oGopyoBanHe TpeOoBanusi kK ypOBHIO | MaTepHaJa, 3ajaHue
sz ‘g MOATOTOBKH YYaIIMXCsl | 3aJa4M s
=9 3aKpeIvIeHus
MaTepuaia
91 C ONEKTPUIECKU TOK B Onextpuueckuil | IlomynmpoBosHHKO | 3HATH M MOHUMATh P.Ne 872-873
MOJTYTIPOBOAHUKAX TOK B BBI€ TIPHOOPHI. CTPOCHHUE U
MOJTYTIPOBOJHHUKA ANEKTPOHHYIO H
X. DJEeKTpOHHAs JIBIPOYHYIO
U IBIpOYHAs MIPOBOTUMOCTh
MPOBOJMOCTb. NOJTYIPOBOJAHUKOB.
91 C [IpumecHas IpOBOIUMOCTh Onektpudeckas | Jluck 3HaTh U IOHUMATh BUIBI
MOJTYTIPOBOHUKOB MIPOBOTUMOCTh «BupryanbHbIe IPUMECHOI
MOJYTIPOBOJHUK | TaOOpaTOpHBIE MIPOBOIMMOCTH
OB IPY HAJIMYUK | PabOTHI 1O MOJTYIPOBIHUKOB.
MIPUMECEH. ¢dusmke.
Bupryanenas
¢dusnyeckas
naboparopus. 10
KJIacChl»
(«dpodar)
93 KY DJeKTprUYecKHid TOK Yepes Onexrpuueckuii | [lomynpoBoanuko | 3HaTh CBOHCTBA p-N 8115
KOHTAaKT TIOJIYIIPOBOJIHUKOB P | TOK uepe3 BBI JIHOJT ¥ €T0 KOHTAaKTa M ero 8116
U N TUIIOB KOHTAaKT MIPUMEHEHHE. MIPUMEHEHUE. .
MOJYNPOBOAHUK | Jluck
OB P ¥ N THIIOB. «BuptyanbHbie
Bonr-amnepnast | mabopatopHsie
XapakTepucTuKa | padoTHI IO
p-N KOHTaKTAa. (uznke.
BupryanpHas
(usnyeckas
nabopatopus. 10
KJIacChI»
(«JIpodar)
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DopMbI U

§ § g . MeTOolbl
2S5 JlemoHCTpamH JIaHUpYyeMble KOHTPOJIsSA
N | =552 DJIeMeHTBI pe3yJbTaThbl. YCBOCHHSA Jdomamrnee
ce S & Tema ypoka MarepuaJibl U Hara
n/n 52 § £ coJepKaHus oGopyoBanHe TpeOoBanusi kK ypOBHIO | MaTepHaJa, 3ajaHue
sz ‘g MOArOTOBKHU YYALIUXCS | 3aga4uM A
=9 3aKpeIvIeHus
MaTepuaia
94 C Tpan3ucTopsl TpaH3ucTopsl, [Ipumenenne 3HaTh yCTPOUCTBO U
MIPUHIIATT pa0OThI | TPAaH3UCTOPOB B MIPUHIIAT Pa0OTHI
U IIPUMEHCHUE. DJIEKTPUUECKUX TPaH3UCTOPOB U UX
IeTIX. IMPUMCHCHHUC.
95 KY ONEeKTPUIECKUI TOK B OneKTpuYecKuil | DIEKTpOHHbBIE 3HaTh W MOHWMATh 8§117,118
BaKyyMe TOK B BaKyyMe. JIAMTIBI-TAOTBI. MIPOLIECC MTPOXOKIACHUS § 109-118
Huon. Mogens 3JI. TOKa B BaKyyMe. 8119,120
DONeKTpOHHbBIE KHHECKOTA. [Ipumenenne Yrp20(4-5)
MyYKH. Huck BaKyyMHBIX AHOJIOB U
OnekTpoHHO-yY | «BupTyanbHsie JJIEKTPOHHBIX ITyYKOB.
eBas TpyJKa. J1a00paTopHbBIC
paboTsI IO
¢bmsuke.
BupryanbHas
(mznyeckas
nabopatopus. 10
KJIacChI»
(«dpodar)
96 C Pemenue 3amau Pemenue 3amau YMeTb pemarts 3a1auu P.Ne 875-885

10 TeMe
JNEeKTpUIecKast
MIPOBOANMOCTD
METaJJIOB,
MTOJTYTIPOBOTHHUK
OB M BaKyyMa.

Ha TEMY<QIEKTpUYecKas
MIPOBOANMOCTD
METaJJIOB,
IOJIyTIPOBOJHUKOB H
BaKyyMay.
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DopMbI U

§ § g . MeTOolbl
2S5 JlemoHCTpamH JIaHUpYyeMble KOHTPOJIsSA
N | =552 DJIeMeHTBI pe3yJbTaThbl. YCBOCHHSA Jdomamrnee
ce S & Tema ypoka MarepuaJibl U Hara
n/n 52 § £ coJepKaHus oGopyoBanHe TpeOoBanusi kK ypOBHIO | MaTepHaJa, 3ajaHue
sz E‘_ MOArOTOBKHU YYALIUXCS | 3aga4uM A
=9 3aKpeIvIeHus
MaTepuaia
97 C ONEKTPUIECKU TOK B Onexrprudeckuii | OnbIT Mo 3HaTh ¥ TOHUMATh P.Ne 886-890
XKHUIKOCTSX U paciiaBax TOK B XHJIKOCTSIX | 3IEKTPOIHU3Y MIPOLIECC TPOXOKICHUS
U pacruiaBax. MEJIH. 3JI. TOKA B KHUIKOCTSIX,
3akoH Huck 3aKOH 3JIEKTPOJIH3a U
3JIEKTPONIH3A. «BuptyanbHele €ro NpUMEHEHHE.
nabopaTopHbIe
paboTHI IO
¢uznke.
Bupryanenas
¢duznyeckas
naboparopus. 10
KJIacChD»
(«JIpodar)
98 KY DNEKTPUYECKHUI TOK B Ta3ax Onexktpuyeckuii | ONBITHI 1O 3HaTh npoIiece P.Ne 903-906 | §121,122
TOK B razax. CaMOCTOSATEIILHOM | IIPOXOXKIEHHUS 3JI. TOKa Yp20(8,9)
CaMmocrosTeNnbH | Y U B rasax, 8123
BIt U HECAMOCTOSITENIbH | CAMOCTOSITEIIbHBIC U Yup20(6,7)
HECaMOCTOSITENIb | OMY pa3psiay B HECaMOCTOSTEIILHBIE 8109-123
HBIN pa3psiIbL. rasax. paspsaabl. (OBTOPHTH)
Huck
«BupryanbHsle
nabopaTopHble
paboTeI IO
¢dusuke.
Bupryanbhas
(usnyeckas
nabopatopus. 10
KJIacChI»
(«JIpodar)
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DopMbI U
§ § g . MeTOolbl
2S5 JlemoHCTpamH JIaHUpYyeMble KOHTPOJIsSA
N | =552 DJIeMeHTBI pe3yJbTaThbl. YCBOCHHSA Jdomamrnee
ce S & Tema ypoka MarepuaJibl U Hara
n/n 52 § £ coJepKaHus oGopyoBanHe TpeOoBanusi kK ypOBHIO | MaTepHaJa, 3ajaHue
sz ‘§_ MOArOTOBKHU YYALIUXCS | 3aga4uM A
=9 3aKpeIvIeHus
MaTepuaia
99 C [Tnazma Ilna3ma u ee Huck 3HATh ¥ IOHKUMATh
MIPUMEHEHUE. «BuptyanbHele MOHATHE TUIA3MBI,
nabopaTopHbIe npUMepsI U
paboTsl IO IIpUMEHEHHeE.
(uznke.
BupryanbHas
¢uznueckas
nmabopatopust. 10
KJIacChD)
(«JIpodar)
100 C Pemenue 3amau Pemenue 3amau YMeTh periath 3a1aun P.Ne 891-896
o TeMe Ha TeMyY
OnexTpuyecKuit ONeKTpUYECKHil TOK B
TOK B Pa3JIU4HBIX Pa3NUYHBIX cpeliax
cpenax
101 C O00011IEHNE IO TEME [ToBTOpEHue. . YMeTb pemarts 3a1auu P.Ne 874, 884,
«QNEeKTPUYECKHUH TOK B Pemenue 3anau Ha TEMY 907
Pa3INYIHBIX CpeNaxy» o TeMe DJIEKTPUUECKHIA TOK B
DJEeKTpUUYECKHUHA Pa3NUYHBIX cpenax
TOK B Pa3JIM4HBIX
cpenax
102 KY Konrtponbnas pabora o Teme UK. YMeTh NpUMEHSITH
«DNEeKTPUUECKUI TOK B nonydeHusie 3YH nns
Pa3IMYIHBIX CPEeax)» pelieHus 3ajay.
Y4yeOHO-MeTOAUYECKOE o0ecTIeyeHue
1. Msakumes IS, byxosueB b.b. ®usuka. 11 knacc. — M.: [Ipocsemenue, 2013.

2. PomvkeBuu A.I1. Coopuuk 3amad no ¢pusuke. 10 — 11 kmace

— M.: [Ipocseuienue, 2010.
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Crenanosa I'.H. C6opnuk 3amau no ¢pusmke. 10 — 11 kmacc — M.: [IpocBemenue, 2010.
Caypos 10.A. ®usuka B 11 xnacce (Moaenu ypokoB). — M.: [Ipocsewienue, 2010.
Bonkos B.A. I[Toypounsie pa3zpabotku no ¢pusuke. 11 kimacc. - M.: BAKO, 2011.

o Uk~ w

Onunnosa H.W., [Iposinenkoa JI.A. I[Toypounoe mianupoBanue no ¢pusuke k EI'D.- M.: U3parensctBo «9Kk3ameny, 2011.

JonosHuTEIBHAS JIUTEpPATYypa:
PeivkeBuy A.I1. CoopHuk 3ana4 o ¢pusuke: s 9-11 k. qis obmieoOpasosar.yupexaeHuit. — 16 —e uzn. — M.: IIpocsemienue, 1996.
Bonkos B.A. [loypounsie pazpabotku no ¢pusuke: 11 xnace. — M.: BAKO, 2006.
Mapon A.E. ®usmka. 11 knacc : qumaktudeckue Mmarepuansl / A.E.Mapon, E.A.MapoHn. — 4-¢ u3n., crepeotun. — M.: [lpoda, 2007.
. Mapkuna I''B. ®uszuka. 11 kmacc: moypounsle 1uianel mo yueOHuky I'.SI.MskumeBa, b.b.byxoBuesa. — M3n. 2-e, mepepal. u gom. / aBT.-COCT.
I''B.Mapkuna. - Bonarorpaa: Yuurens, 2006.
5. Caypos IO.A. ®uszuka B 11 kiacce: Mogenu ypokos: Ku. Jlns yaurens / FO.A.Caypos. — M.: [Ipocsemenue, 2005.
6. Kupuk JI.A. ®u3uka-11. Pa3HOypoBHEBBIE CAMOCTOSTENbHBIE U KOHTPOJIbHBIE paboThl. MockBa: «Mnekcay», 2006.
7. bepkoB A.B., I'puboB B.A. Camoe moyHOE cOopep)KaHUE THUIOBBIX BApHMAHTOB peanbHbIX 3amanuii EI'D: 2010: dusuka / aBT.-cocT. A.B. Bepkos,
I'pubos B.A. — M.: ACT: Acrtpens; Bnagumup: BKT, 2010.
8. bepxoB A.B., I'puboB B.A. Camoe monHOE conepKaHWE TUIIOBBIX BapHaHTOB peanbHBIX 3amanuii EI'D: 2009: ®usuka / aBT.-cocT. A.B. bepkos,
I'pubos B.A. — M.: ACT: Actpens; Bnagumup: BKT, 2009.
9. JemmmoBa M.IO., Hypmunckuit H.M. EI'D 2008. ®dusuka. DenepanpHblii 0aHK dK3aMEHAIIMOHHBIX MaTepuanoB / ABT.-coct. M.IO.Jlemumosa,
H.N.Hypmunckuii. — M.: Okemo, 2008.
10. Momnacteipckuii JI.M., boratun A.C. ®msuka. EI'D — 2009. Temarudeckue TecThl: 0a30BBI M TOBBINICHHBI YPOBHH. Y4eOHO-METOIHYSCKUC
nocodue. — Poctos-Ha-/lony: Jlernon, 2008.

BN

HNurepuer
http://school-collection.edu.ru/catalog/pupil/?subject=30

http://school-collection.edu.ru/catalog/rubr/fb011676-b857-2653-941d-4dbaef589fa5/
http://class-fizika.narod.ru/

http://www.it-n.ru/

http://tichonova.21413s24.edusite.ru/

IIpuMepHBbIe HOPMBbI OLICHKH 3HAHUHM M YMEHUH yJyammxcs no pusuke
ITpu onieHKE OTBETOB y4aIlUXCS YYUTHIBAIOTCA CICAYIOIINE 3HAHMS:
0 pu3uYeCKUX SIBJICHUAX:
o MIPU3HAKU ABJICHUS, TI0 KOTOPHIM OHO OOHAPYKHUBAETCS;

. YCIIOBUSL, IIPU KOTOPBIX IIPOTEKAET SIBJIICHUE;
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° CBs3b JAHHOTI'O SIBJICHHUU C APYTHUMU,

o 00BsICHEHHUE SBJICHHS HA OCHOBE HAYYHOU TEOpHH;
. IIPUMEPBI y4ETa U UCIIOIb30BAHMS €TI0 Ha IIPAKTUKE;
0 (PU3MYECKHUX ONbITAX!
> LIeJIb, CXEMa, YCIIOBHSL, IIPU KOTOPBIX OCYILECTBIISUICS OIIBIT, XOJ U PE3YJIbTAaThl OIIBITA;
0 pU3NYEeCKUX NOHATHAX, B TOM YHCJIe H 0 (PU3HYeCKUX BeJMYHHAX!
. SIBJIGHUSI WJIM CBOMCTBA, KOTOPbIE XapaKTEPU3YIOTCS JAHHBIM MOHATHEM (BEIMYMHON);
. oIpeJiesIeHUe MOHATHS (BETUYHHBI);
. (bopMyIIbl, CBA3BIBAIONINE JAHHYIO BEIUUUHY C IPYTUMU;
. eIMHUIIB! (PU3UIECKON BETHUUHBI;
. CIOCOOBI U3MEPEHUS BETMUUHBL;
0 32aKOHAX:
. (bopMyIMpOBKa U MAaTEMaTHUECKOE BbIpAXKEHUE 3aKOHA;
. OIIBITHI, IOATBEPKAAOLINE €TO CIPABEAINBOCTD;
. IIPpUMEpPBI y4eTa U IPUMEHEHHUSI HA IIPAKTUKE;
. YCJIOBHS IPUMEHUMOCTH (1715 CTApILIMX KIACCOB);
0 (PU3MYECKUX TEOPHUSAX:
o OTIBITHOE 0OOCHOBAaHHE TEOPHH;
o OCHOBHBI€ ITOHSATHS, ITOJIOKEHUS, 3aKOHBI, IPUHIIUIIBL,
. OCHOBHBIE CJIE/ICTBUS;
. MIPAKTUYECKUE IIPUMEHECHMS;
. IPaHULbl IPUMEHUMOCTH (IS CTApIINX KJIacCOB);

0 nmpudopax, MexaHu3Max, MAIIMHAX !

. Ha3HAYCHHE; TPUHIIUI ICUCTBUS U CXEMa YCTPOUCTBA;

o MIPUMEHEHNE U MPaBUIa MOJIb30BaHUS PUOOPOM.
Du3nyecKkue u3MepeHus.

o Omnpenesnenue eHbI JeJIeHUs U peena u3MepeHus npudopa.
o OmnpenensTe aOCOMIOTHYIO MOTPEITHOCTh U3MEPEHHS TPUOopa.

o OTtbupaTh HYXHBIN TPUOOP U MPABUIBHO BKIIIOYATh €T0 B YCTAHOBKY.



o CHuMath moka3aHusi mpubopa M 3alUCHIBATh UX C y4eTOM aOCONIOTHOW MOrpemrHoCTH u3MepeHus. OmnpeaensiTh OTHOCUTENbHYIO
MOTPEIIHOCTh U3MEPEHUI.

CnenyeT y4uTBIBaTh, UYTO B KOHKPETHBIX Cllydasx HE Bce TpeOOBaHHS MOTYT OBbIThb MPEAbSBICHBI YYalUMCS, HAalpUMEp 3HAHHUE TPaHUIL
MIPUMEHUMOCTH 3aKOHOB U TEOPHUH, TaK KaK 3THU I'PAHUIIBI HE BCET/Ia PACCMATPUBAIOTCS B Kypce (PU3UKU CPEIHEH IITKOJBI.

OueHke MoAJIeKAT YMEHMUS

o MIPUMEHSTH MOHATHS, 3aKOHBI U TEOPHUH ISl OObSICHEHUS SBJIEHUM MPUPO/Ibl, TEXHUKH; OLIECHUBATh BIUSHUE TEXHOJIOTHUECKUX MPOIIECCOB Ha
9KOJIOTHIO OKPY’KaIOLIEH cpesibl, 370POBbE YEIOBEKA U APYTUX OPraHU3MOB;

o CaMOCTOSITENILHO paboTaTh C Y4eOHUKOM, HAYYHO-TIOMYISAPHO JuTepaTypoii, nuadopmarueit B CMU u UntepHere ;

o pemaTh 3a/1a4i Ha OCHOBE M3BECTHBIX 3aKOHOB M (hOpMYIT;

o MOJIb30BATHCS CIIPABOYHBIMU TAOIUIIAMU (DU3UUECKUX BEITHYUH.

IIpu oneHke J1a0OpaTOPHBIX PadOT YYMTHIBAKOTCS YMEHHUS !

. [IJIAHUPOBATH IPOBEJICHUE OIIBITA;

. coOHpaTh YCTaHOBKY IO CXEME;

o 10JIb30BAThCS U3MEPUTENBbHBIMU TPUOOPAMH;

. MIPOBOAUTH HAOMIOI€HUS, CHUMATh [TOKa3aHUs U3MEPUTENBbHBIX TPUOOPOB, COCTABIIATH TAOIUIbI 3aBUCUMOCTH BEIMUUH U CTPOUTH IpaduKH;
. OLICHUBATb U BBIYKCIIATH ITOIPEIIHOCTH U3MEPEHUN;

. COCTaBJIATh KPaTKUIl OTYET U JIeTaTh BBIBOBI IO MIPOJIEIaHHOM padoTe.

o Crnenyet oOpamiath BHUMaHUE Ha OBJIQJICHUE YYalIUMUCS MPaBUIIbHBIM YIOTpEOJIEHUEM, TPOU3HOLIEHUEM U MPAaBONUCAHUEM (PU3HUECKUX

TEPMUHOB, HAa PA3BUTHE YMEHUI CBSA3HO U3J1araTh M3y4aeMblil MaTEepHal.
OneHka 0TBETOB y4aluXxcst
OreHka «5» CTaBUTCS B TOM Clly4yae, €Clid yJaluiics:

. 0OHapyXMBAET BEPHOE MOHUMaHKE (PU3UIECKOHN CYIITHOCTH pacCMaTPHUBAEMBIX SIBJICHUI U 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHI, JAa€T TOUHOE
oTpe/ie]ICHUEe ¥ UCTOJIKOBAHME OCHOBHBIX MOHSATHHN, 3aKOHOB, TEOPHH, a TaK)Ke MPABUIILHOE OMNpeeieHre (PU3NIeCcKuX BETWYNH, UX €JUHUIl U CTIOCOOOB
W3MEpEHHUS;

. MIPABUIILHO BBITIONHSET YEPTEKHU, CXEMBbI U TpaUKH, COMYTCTBYIOIINE OTBETY;

. CTPOUT OTBET MO COOCTBEHHOMY IUTaHYy, COIPOBOXIAET Paccka3 HOBBIMH MPUMEpPAMH, YMEET MPUMEHUTh 3HAHUS B HOBOW CHUTYyallMH TPy

BBIITOJTHCHHHU ITPAKTUYCCKUX SaﬂaHHﬁ;

. MOJKET YCTAaHOBHUTb CBS3b MEXKAY U3y4aeMbIM M paHee N3Y4EeHHBIM MaTepHalIOM 10 KypCy (PM3HKH, a TAK)KE C MaTepPHajoM, YCBOCHHBIM IIPH
U3Y4YEHUU JPYTUX MPEIMETOB.
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Onenka «4» cTaBUTCS, €CJIM OTBET YIOBJIETBOPSET OCHOBHBIM TPEOOBAHUSAM K OTBETY Ha OLEHKY «5», HO yJalluiicsi He UCIONb3YeT COOCTBEHHBIN
IIJIaH OTBETA, HOBLIC IPUMCPBI, HC IPUMCHACT 3HAHUA B HOBOH CUTyalliu, HC UCITIOJIB3YCT CBA3H C paHCC U3YUCHHBIM MAaTCPUAJIIOM U MATCPUATTIOM, YCBOCHHBIM
IIpYU U3YyYEHUHN NIPYIUX PEIMETOB.

Onenka «3» cTaBUTCS, €CIM O0JIbLIast YaCTh OTBETA YJIOBIETBOPSIET TPEOOBAHUSAM K OTBETY Ha OLIEHKY «4», HO B OTBEeTE 0OHAPYKUBAIOTCS OT/JEIIbHBIE
po0enbl, He NPENATCTBYIOIIME JalbHEeHIIeMy YCBOGHUIO IIPOrpaMMHOIO MaTepuaia; yJaluiics yMeeT NPUMEHSTh MOJIyYeHHbIC 3HAHUS IPU PEeLIeHUU
IIPOCTHIX 33J]au C UCIOJIb30BAHUEM F'OTOBBIX (POPMYJI, HO 3aTPYIHAETCS IPU PELICHUH 3a/1a4, TpeOYoLHX IpeoOpa3oBaHust GopmMyil.

OneHka «2» CTaBUTCS B TOM Cllydae, €Clid yJaluiics He OBJIaZie]] OCHOBHBIMU 3HAHUSMU M YMEHUSIMH B COOTBETCTBHHU C TPEOOBAHUSMU NIPOIPAMMBI.

OIIGHKa «I» CTaBUTCs, €CJIKM YYCHUK HC MOXXCET OTBCTUTH HM HAa OAWH M3 IMOCTABJICHHBIX BOIIPOCOB.

B nuceMeHHBIX KOHTPOJIbHBIX pa60Tax YUYHUTBIBACTCA TAKKC, KaKYyIO 4aCTb pa60TI>I BBITIOJIHUJT YUYCHUK.

Ounenka j1a0opaTopHbIX padoT:

Onenka «5»CcTaBUTCS B TOM Cy4ae, €CiIM y4aluncs:

o BBITTOJTHUI paboTy B IMOJHOM 00BEMe C COOIII0CHUEM HEOOXOJMMOM TIOCIIEIOBATEIFHOCTH IPOBE/ICHUS OIIBITOB M U3MEPEHUI;

o CaMOCTOSITENIFHO U PAIllMOHAIBHO CMOHTHUPOBAJ HEOOXOAMMOE 000pYJOBaHHE, BCE OMBITHI IPOBEJ B YCIOBHSAX U PEKHMaX, 00ECIIeYMBaIOIINX
MOJTy4YeHHE TPAaBUIIbHBIX Pe3yJIbTaTOB U BBIBOJIOB; COOII01a] TpeOOBaHUs O€30IaCHOCTH TPY/a;

. B OTYETE MPABUIIBHO U AKKYPAaTHO BBIMOJIHSII BCE 3aMCH, TAOIUIbI, PUCYHKH, YEPTEXKHU, TpaduKa, BEIUUCICHUS;

o MIPaBWJIbHO BBIMOJIHUI aHanu3 norpemnocten (IX—X1 kmaccsr).

Onenka «4» cTaBUTCS B TOM ClIydae, €CJId ObUTN BBIMOJIHEHBI TPEOOBAHUS K OLIEHKE «5», HO YYalUiics TOMYCTUII HEJJOUEThl WM HErpyOble OmMUOKH

Onenka «3» CTaBUTCS, €CIIU PE3yJIbTAT BBIIIOJIHEHHON YaCTH TaKOB, YTO IO3BOJISET ITOJIYYUTh IPABUIIBHBIE BHIBOJIBI, HO B X0/1€ IIPOBEACHHUS OIIBITA U
M3MEepEeHUH ObLTN JTOMYIIEHb! OLTHOKH.

OneHka «2» CTaBUTCS, €CIIM PE3yJIbTaThl HE MO3BOJSAIOT CJIEJIaTh MPABUIIBHBIX BBIBOJIOB, €CJIM OIBITHI, U3MEPEHUS, BBIYMCICHUS, HAOIIOAEHUS
IIPOU3BOIMIIMCH HEITPABUIBHO.

Onenka «1» cTaBUTCS B TeX CIIydasx, KOTJa yJalluics COBCEM HE BBIOIHUIII padoTy.

Bo Bcex cimyuasix oleHKa CHUKAETCS, €CJIM YICHUK He co0IIro1an TpeboBaHms 6€301MacHOCTH TPY/Ia.

OueHka NMCbMEHHBIX  KOHTPOJbHBIX PadoT.

Kontponbhnast paGorta paccuntaHa Ha 45 MHUHYT COJEpKUT BoceMb 3ajnaHuil. [lepBble mIiecTh 3aJaHUN COOTBETCTBYIOT 0a30BOMY YpPOBHIO
00pa3oBaTEeNbHOIO CTaHJApTa U OLIEHMBAIOTCA 1o 1 Gamry, cenpMoe 3agaHue — B mpaBuiibHOE BBINOJHEHHS 3TOrO 33JaHusl OlleHHBaeTcs — 2 Oana,
BocbMoe — C COOTBETCTBYET TBOPUYECKOMY YPOBHIO €rO BBHIMOJHEHHE OLEHHMBaeTcss — 3 Oamia. MakcuManbHOE KOJIMYECTBO OasioB, KOTOPBIE MOXET
HaOpaTh yYCHHK, BBINOIHSASL KOHTPOJIbHYIO pabdoTy 11 6ammos. PaboTa orieHnBaeTcs 1o cienyromei ceTke:

KonuuectBo 0ayuios OrueHka
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10-11 5
8-9 4
5-7 3

2

Mesee 5 0aiu10B
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