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VYmpasnenue oOpa3zoBanus agmuHucTparuu [letponaBnoBck-KaMyaTckoro ropoickoro okpyra
MyHUIIMNIaTFHOE aBTOHOMHOE 00IIe00pa30BaTENHHOE YIPEIKICHUE
«Cpennsig mkosia Ne 28 umenu I'.®@. Kupaumiera»

AHHOTaIUs K paboueit mporpamMmme

no yueoHomy npenmery «Pusuka 11 kimace» 2 yaca B HEJENIO
PaGouas nporpamMma no yueOHomy npenmery «Dusuka» o0si3aTeabHOM MpeaMeTHON 00JIacTH
EcTtecTBeHHble Hayku pa3pabOoTaHa Ha OCHOBE CIEIYIOUMX HOPMATHUBHO-METOJIUYECKHUX
MaTepHaoB:
1. ®enpepanpubiii 3akoH oT 29.12.2012 N 273-®3 «O06 obpa3zoBanuu B Poccuiickoi
denepannn»
2. @enepalibHBIl TOCYHapCTBEHHBIM 00pa30BaTENbHBI CTaHAApT CpeIHEro OoOIIero
obOpazoBanus, mpukaza MO u Hayku P® No 1578 ot 31.12.2015 «O BHeceHMU U3MEHEHUU B
dbenepanbHbIil TOCYTIapCTBEHHBIN 00pa30BaTENIbHBIN CTaHIAPT CPEHEr0 00IIero 0Opa3oBaHus,
YTBEPKJICHHBIN MpuKa3oM MunucrepcrBa oOpazoBanust U Hayku Poccuiickoit denepanuu oT
17 mas 2012 roma Ne 413y (3apeructpupoBan B Muntocte Poccun 09.02.2016r. Ne 41020);
3. Yuebnsrit mman MAOY «Cpennsia mkona Ne 28 umenu ['.®. Kupnumesa» na 2022-2023
y4€eOHBII Tof.
4. Tlonoxenue o pabounmx mnporpammax MAOY «Cpennss mkona Ne 28 wumenu ['.O.

Kupaumesa»
5. [Iporpammel Bociutanust MAOY «Cpennsis mikona Ne 28 umenn ['.®. Kupauiieay
6. [TpumepHO#i MporpaMMBbI CpeTHETO 00IIero oopasoBaHus 1o ¢uszuke (6a30BbIN YPOBEHD)

OIMyOJIMKOBaHHOM B COOpHHMKE HporpamMMm g 0011e00pa30BaTeNIbHbIX  YUPEXKICHUN
«IIporpammsl 17151 001I€00pa3oBaTENbHBIX yupexaeHui: dusuka. 7-11 kmacced» -2-€ U3naHue,
UcCHpaBiIeHHOE U AonoyiHeHHOoe. M.: BUHOM;

IIporpamma no ¢usuke s 11 kjmacca peanusyeTcss B TEYEHUHM rojla U paccudTaHa Ha
IIPENOAABAaHUE 10 2 yaca B HEJEIIO.

PabGouass mporpamma paspaboTanHa yuuteneM (U3UMKH BhIciied kateropuu FOpbeBoit
Onsbroit JIbBOBHOW U OMpeeNsieT OPraHUu3alIo IeSITEIbHOCTH YUUTENIEM B IIKOJIE YYEOHOMY
npeamery «Dusnkay.

ITo mporpamMme MmpeaycMOTPEHO MPOBEAEHUE U S KOHTPOJIBHBIX paboT 7 1ab0opaToOpHBIX
pabor.

[IpenomaBanue Kypca OpUEHTUPOBAHO HA UCIIOIb30BaHuEe Y MK, B KOTOPBIN BXOJAT:

1. Vyebnuk mis o61meoopa3oBaTenbHBIX opranu3anuii «@usuka» 11 kmacc (6a30BbIi U
yriay6nenssiil ypoBau). Astopsl: ['.5. Mskumes, b.b. bByxosues, B.M. Hapyrun noa
penakimeit H.A. TlapdpentreBoit. M. «IIpocsemenney» 2020.

2. B.A. Bonkos. «Iloypounsie pa3zpabotku o ¢usukey. 11 kmacc. M.: BAKO, 2016

3. E.A. MapoHn, A.E. Mapon. /lunaktuueckue marepuansl: TecTbl i1 CAMOKOHTPOJI,

CaMOCTOATENbHBIE pabOThl, PA3HOYPOBHEBbIE KOHTPOJIbHBIE padboThl. M.: JIPODA, 2016

4. E.A. Mapon, A.E. Mapon. luddepenumpoBannsie 3agaun no ¢puszuke. 11 kiacc. M.
[Ipocsemenune 2016.

JILA. Topnoga. TecroBble 3aganus o ¢pusuke. 10-11 xkmaccel. M.: BAKO, 2017.
6. JL.A. T'opnoBa. COOpHUK KOMOMHUPOBAHHBIX 3a7a4 1o ¢usuke. 10-11 kmaccol. M.:

BAKO, 2017.

7. I'.H. CrenanoBa. Coopuuk 3ana4 mo ¢pusuke. 10-11 kmaccer M.: [IpocBemenue 2014.
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[Iporpamma BkJIOYaeT B ce0s: TOSICHUTENIBHYIO 3allMCKy, COJEpKaHUE Y4eOHOTO
mpeaMeTa, IUIAHUPYeMble pe3yibTaThl OCBOEHUS YYEOHOrO MpeaMeTa, TEeMaTH4ecKoe
IJIAHUPOBAHUE C YKa3aHUEM KOJMYECTBA aKaJeMUYECKUX YacoB, OTBOAUMBIX HA OCBOCHHUE
KOKIOM TeMbl Y4eOHOTO TIpeIMeTa, M BO3MOXKHOCTh WCIOJB30BAHMS 10 J3TOH TeMe
3NIEKTPOHHBIX (IIU(POBHIX) 00PA30BATENBHBIX PECYPCOB.

PaGouast mporpamma oOCyk/IeHa U MPUHATA PEIICHUEM METOIUYECKOTO OOBEAMHEHUS U
COTJIaCOBaHA 3aMECTHUTENIEM TUPEKTOpa Mo yueOHo-BocnuTaTenbHON pabore MAOY «Cpennsis
mkoJia No28 nmenu I'.®. Kupauiena»
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MUHHUCTEPCTBO NPOCBEIIEHUSA POCCUMCKOM ®EJEPAIIIN

MunucrtepcTBo oOpazoBanus KamuaTckoro kpast

VYnpasnenue oopazoBanus aaMuHucTpanuu [lerponasioBck-KaMyarckoro ropoJckoro okpyra
MyHununagbHOe aBTOHOMHOE 00111€00pa30BaTeNbHOE YUPEXKICHHE
«Cpennss mxona Ne 28 umenu I'.®. Kupauiesa»

ITIPUHATO
Pemennem METOIUYECKOI0
00beAMHEHNS YUHUTEIIEH
00IIECTBEHHBIX u
€CTECTBEHHBIX HayK
PykoBoautens MO

B.B. Kamapauu
[Iporokon Nel
oT 26 aBrycra 2022 roaa

COI''TACOBAHO

3aMecTuTeNnb JUpeKTOpa
o YBP

N.B.ITapxomeHko

[Tpukaz Ne
ot 29 asrycra 2022 rona

PABOYASA TIPOT'PAMMA

y4eOHOT0 MpeaMeTa
«Duzukay

YTBEPXIAIO
[upekrop

E.1O. baneBuu
[Tpukas Ne

ot 30 aBrycra 2022rona

st 11 xkmaccoB cpesiHero oo01ero oopa3oBaHus

Ha 2022-2023 y4eOHbIl 1O

(2 yaca B HEZIEIIIO)

Cocrasurens: IOpseBa Onbra JIbBoBHA
yuuTenb PUINKU

[TerponaBnoBck-Kamuarckui

2022

[NOACHUTEJIBHA A 3AIINCKA
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[NEPEYEHb HOPMATHUBHBIX ITIPABOBBIX AKTOB, PEINTAMEHTUPYIOIUIMX PA3PABOTKY
PABOYEN ITPOI'PAMMbI YUEBHOI'O ITPEJIMETA «DU3HUKA»:

1. ®denepanbHblit 3ak0H oT 29.12.2012 N 273-D3 «O6 obpazoBanuu B Poccuiickoit denepariim

2. @DenepanbHbIil TOCYIapCTBEHHBIH 00pa30BaTENbHBIA CTaHAAPT CpEeaHEro oOmero ooOpa3oBaHUS,
npukaza MO u Hayku P Ne 1578 ot 31.12.2015 «O BHeceHun n3mMeHeHu# B eepaabHbIil TOCY1apCTBEHHBIN
o0pa3oBaTeNbHbBIN CTAaHAAPT CPEIHEro OO0IIero o0pa3oBaHWs, YTBEPXKICHHBIM NpHKa3oM MUHHUCTEpCTBA
obpasoBanus u Hayku Poccuiickoii @enepanuu ot 17 mas 2012 roga Ne 413» (3apeructpupoBan B MuHIocTe
Poccun 09.02.20161. Ne 41020);

3. VYueonsiii mman MAOY «Cpennsis mkona Ne 28 umenu ['.d. Kupaumesa» Ha 2022-2023 yueOHBIN roi.

4. [Tonoxenue o pabounx nporpammax MAOY «Cpennsis mkona Ne 28 umenu ['.®. Kupaumea
5. IIporpammel Boctiutanuss MAOY «Cpennsist mikona Ne 28 umenu ['.®@. Kupauiea»
6. ABropckas yueOHast mporpamma, coctasieHHas H.C. Insik — M.: BAKO 2018. - cpensero o6uiero

obpazoBanus no ¢usuke st 11 kmacca k YMK I'.A. Mskuies u ap. (M.: [IpocBemienne), cocTaBieHHas ¢ ONOpPod Ha
MaTepuan yaeoHuka u TpedoBanus OI'OC.

HEJIN U 3AJAYN U3YYEHWSA YYEEHOT'O KYPCA

K HanpaBieHuo nepBOCTENEHHON 3HAYMMOCTH IIPU pean3aliyi 00pa3oBaTelbHbIX QYHKIMM npeamera
«Pu3uka» TPAAULUMOHHO OTHOCAT (OPMUPOBAHME 3HAHUI OCHOB (PU3MYECKOM HAyKu Kak o0JacTtu
COBPEMEHHOI'0 €CTECTBO3HAHMS, IMPAKTUUYECKOM JEATENIbHOCTU YENIOBEKAa M KaK OJHOTO U3 KOMIIOHEHTOB
MHUpPOBOM KyJIbTYpbl. 3ajaya MpeiMeTa COCTOMT B (OPMHPOBAHUU CHUCTEMbl (U3NYECKUX 3HAHUH —
BAOKHEHIIMX (AKTOB, TOHATHH, 3aKOHOB M TEOPETHYECKUX TOJOXKEHUH, JOCTYNHBIX 0000meHni
MHUPOBO33PEHUYECKOT0 XapaKTepa, 3bIKa HayKH, 3HAHUI O HAYYHBIX METO/IaX U3y4eHUS PU3NUECKUX SIBJICHUN U
3aKOHOB TPHUPOJIBI, @ TAaKXK€ B (OPMHUPOBAHUHU M PA3BUTHUH YMEHHH U CIOCOOOB JIEATEILHOCTH, CBSI3aHHBIX C
IUIAaHUPOBaHUEM, HAONIOJICHUEM U TPOBEIEHHEM (PU3UYECKOIO HKCIEPUMEHTa, COOIIOJEHUEM IPaBUII
0e301macHOTo O0pameHus ¢ GU3NICCKUME TEJIaMH U BEIICCTBAMH B IIOBCEAHCBHON KU3HU.

Hapsny ¢ sTuMm 1enu usydeHus NpeaMeTa B IPOrpaMMe YTOYHEHBl U CKOPPEKTHUPOBAaHBI C yYETOM
HOBBIX MIPUOPUTETOB B CHCTEME OCHOBHOTO 00miero odpasoBanus. CerogHs B 00pa3oBaHUU 0c000 3HAYMMOMN
NOpU3HAETCST HANpaBJIEHHOCTh OOy4YeHMs Ha pa3BUTHE U CaMOPA3BUTHE JIMYHOCTH, (OpMHpOBaHUE €&
UHTEJJIEKTa M o0med KyapTypel. OOydeHHE YMEHHMIO YYUThCS M MpOJOJKaTh CBOE 0Opa3oBaHuE
CaMOCTOSITENIbHO CTAHOBUTCS O/THOM M3 BaXKHEHUIINX (PYHKIMI yueOHbIX IPEAMETOB.

B cBsi3u ¢ 3TUM npu M3ydeHHM IpeaMeTa B OCHOBHOM IIKOJIE JIOMUHHUpYIOIIEEe 3HAUeHHUE NpuolOpenu
TaKue LeJH, KaK:

- (opMUPOBaHHE HWHTEIJIEKTyaJJbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K CamMo00pa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOATEIbHOMY MPHUHATHIO pElIeHUH, CIOCOOHOM aJanTUpOBaThCsl K  OBICTPO
MEHSFOIIIUMCSI YCITOBHSIM KH3HH;

- HanpaBJICHHOCTh OOyuYeHHMsI Ha CHCTEMaTH4YecKoe MpPHOOIIEHUE YYalIMXcsi K CaMOCTOSTEIbHOMN
MIO3HABATENBHOW JEATENbHOCTH, HAayYHBIM METOJaM IO3HAHHs, (OPMHUPYIONIMM MOTHUBAIIUI0 M DPa3BUTHE
criocoOHoCTeH K pusmke;

- obecrieueHne yCIOBUN, CMOCOOCTBYIONIUX MPHOOPETEHUIO OOYYArOIIMMUCS OIbITa Pa3HOOOpPa3HOM
NeSITebHOCTH, IO3HAHMUSA W CaMOIO3HAHHUS, KJIIOUEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIIMI), HMEIOLNX
YHHUBEpPCAIbHOE 3HaYCHHE JIsl pa3TUYHbBIX BUJIOB JI€ATEIbHOCTH;

- (opMupoBaHre yMeHU OOBSICHATH M OLICHUBATH SIBJICHUS OKPYXKAIOIEro MUpa HA OCHOBAaHUM 3HAHUM
Y OMBITA, MTOJYYSHHBIX TIPU U3yICHUN PU3UKH;

- (hopMupoBaHue y 00y4yaroMMUXCsl TYMAaHUCTUYECKUX OTHOIICHUH, MOHUMaHMUS EHHOCTH (PU3NYECKUX
3HAHUW N7 BBIPAOOTKH SKOJIOTMYECKHU 11€]1eco00pa3HOro MoBENEHUs B OBITY U TPYIOBOW NEATEIbHOCTH B
LEJISIX COXPAHEHHUS CBOETO 37J0POBbs U OKPYXAIOUIEH IPUPOJHON CPEIBI;

- pa3BUTHE MOTHBAIMU K OOYyUEHHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIO U CAaMOBOCIUTAHUIO HA OCHOBE
YCBOEHHSI OOIIEUETOBEYECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQHIIS U HANpaBIE€HHOCTH
JabHENIEro o0yueHusl.

Nzyuenne pu3uku HanpaBiIeHO HA JOCTHKEHHE CIICAYIOMINX LIETIeH:

OCBOCHHE 3HAaHMH O MEXaHWYECKHX, TETUIOBBIX, DJIEKTPOMATHUTHBIX SBICHUSAX; (U3NYECKUX BEIHMUMHAX,
XapaKTepU3YIOIUX 3TH SBJICHUSA; 3aKOHAX, KOTOPHIM OHHU MOJUMHSIOTCS; METO/JaX HAy4YHOTO ITO3HAHMS
pUPOLI U (POPpMUPOBAHUE HA 3TON OCHOBE MPEICTABIICHUN O (U3HIECKON KapTHHE MHPA;
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OBJIaJICHUE YMEHUSIMU TPOBOJMUTH HAONIOJCHUS MPHUPOJHBIX SBICHUH, OMUCHIBATH U 0000IIATh Pe3yibTaThl
HAOIO/IEHUH, WCIIOJIb30BaTh MPOCThIE W3MEPHUTENbHBIE MPUOOPHI AN M3ydeHUs (U3HYECKUX SIBICHUN;
MIPEJICTABIISITh PE3YJIbTAThl HAOIIOCHUI WIIH U3MEPCHHI C MOMOIIBI0 TaOIUI, TPpa(UKOB U BBIABIIATH HA ATOU
OCHOBE JMITMPUYECKHE 3aBUCHUMOCTH; TPUMEHSTh TMOJYYCHHBIC 3HAHUS JUIsI OOBSCHEHUS pPa3sHOOOpa3HBIX
HMPHUPOJIHBIX SBJCHUHA W MPOIECCOB, MPUHIIUIIOB JCHCTBUS BAXKHEUITNX TEXHUYCCKUX YCTPOMCTB, a TAKKE JJIs
penieHus pU3NIECKuX 3a1ad;

pa3BUTHE MMO3HABATEIBHBIX MHTEPECOB, HHTE/UICKTYAIBHBIX U TBOPYCCKUX CIIOCOOHOCTEH, CAaMOCTOSTEIbHOCTH
B NMPUOOPETCHUH HOBBIX 3HAHUM TpPHU pEHICHHH (PU3NYSCKUX 3a7ad U BBIMOTHCHHH 3KCIECPUMEHTAIBHBIX
UCCJICIOBAHMI C UCIIOJIB30BaHUEM HH(POPMAIIMOHHBIX TEXHOJIOTHI;

BOCIIUTaHHE YOCKICHHOCTH B BO3MOXKHOCTHM TIO3HAHUS MPHUPOABI, B HEOOXOIUMOCTH Pa3yMHOIO
WCIIOJIb30BaHUS JTOCTHIKCHUM HAYKW M TEXHOJOTWH JUIS JNajdbHEHINEro pa3BUTHS YEIOBEYECKOro OOIIECTBa,
YBa)XCHHS K TBOPIIAM HAYKU M TEXHUKU; OTHOIICHUS K (PH3UKE KaK K 3JIEMEHTY OOIICUEIIOBEYECKON KYIbTYPHI;

IPUMEHEHHE MOJYYEHHbIX 3HAaHUM M yMEHUH Ui pPelIeHUs MPAKTUYECKUX 3ajjad MOBCEIHEBHOM >KU3HHU, AJIS
oOecrieyeHnss O€30MACHOCTH CBOCH KHU3HH, PAlMOHAIBHOTO MPUPOJONOIB30BAHMS M OXpaHbl OKpYKaroIIen
cpenpbl.

O3HaKOMHTH YYaIIUXCSI C OCHOBaMH (hM3MYECKOW Haykd, c(OpMHUpPOBATH €€ OCHOBHBIC IIOHATHUS, AATh
IPECTaBICHNE O HEKOTOPBIX (PU3MUECKUX 3aKOHAX M TEOPHSIX, HAYYUTh BUJETh UX MIPOSBICHUE B IPUPOJIE;

Hcnosb30BaHME MONYYEHHBIX 3HAHUW M YMEHHMU JJISI PELICHUS MPAKTUYECKUX 3a7ad IMOBCEAHEBHOM >KU3HH,
obecrieueHrst OE30MaCHOCTH CBOEH >KH3HH, PAIlMOHAIBHOTO MPUPOIOIOIB30BAHKUS U OXPAHBI OKPYKAIOIICH
Cpebl.

MECTO YYEBHOTI'O ITPEJMETA

B cucteme obmero oopasopanust «dusnka» nmpuzHaHa 00s13aTEIbHBIM YU€OHBIM MTPEIMETOM, KOTOPBIi
BXOJIMT B COCTaB MpeAMETHOM o0nacTu «EcTeCTBEeHHO-HAYUHbBIE TTPEIMETHI».

VY4eOHbIM IJIaHOM Ha €€ W3y4eHHe OTBeJeHO 68 yueOHbIX YacoB — Mo 2 4. B Hexento B 11 kmacce. B
TOM 4uciae 4 KOHTPOJbHBIX PAOOT, BXOJAHOW MOHUTOPUHI KayeCTBAa OCTATOYHBIX 3HAHUH W HUTOTOBYIO
KOHTPOJIbHYIO padoTy U 6 1a00paTOpHBIX padoT.

YMK YYEGHOT'O ITPEJAMETA JUIA ITEJAT'OT'A
1. VYuyeOHuk /st 061meodpa3zoBaTesbHbIX opranu3zanuil «@usuka» 11 knacce (6a30BbId U yriyOIeHHBIN
ypoBHH). ABTOpSHI: I'.5l. Msikues, b.b. byxosues, B.M. Yapyrun nox penaxkuuein H.A.
[TapdentbeBoii. M. «IIpocsemenney» 2020.
B.A. Bonkos. «Iloypounsie pa3pabotku no ¢usuke». 11 kiacc. M.: BAKO, 2016
3. E.A. Mapomn, A.E. Mapon. [lunaktudeckne Marepuaibl: TecTsl A1 CAMOKOHTPOJISI, CAMOCTOSITEITbHBIE
paboThl, pa3HOYPOBHEBbIE KOHTPOJbHBIE paboThl. M.: JIPODA, 2016.
4. E.A.Mapon, A.E. Mapon. [ludpdepenunpoBannslie 3aaauu no ¢pusuke. 11 knacc. M.: [Ipocseuienue
2016.
JLLA. Topnosa. TectoBslie 3amanus no pusuke. 10-11 xknacest. M.: BAKO, 2017.
JI.A. T'opnoBa. COOpHUK KOMOMHMPOBAHHBIX 3a/1a4 1o ¢usuke. 10-11 kimacesl. M.: BAKO, 2017.
7. T'.H. Crenanoa. CoopHuk 3ama4 no ¢usuke. 10-11 kmaccet M.: IIpocsemenne, 2014.

no

o o

YMK YUYEBHOTI'O IMPEJAMETA JUUIAA OBYYAIOIIETOCA
1. 1. YyeOHuk nmns o6meobpazoBaTenbHbIX opranusanuii «dusnka» 11 knacc (0a30BbIi U yrITyOIEHHBIH
ypoBHH). ABTOpHI: ['.5l. Mskumes, b.b. byxosues, B.M. Uapyrun non penakuueid H.A.
[TappentreBoit. M. IIpocemenue 2020.
2. T'.H. Cremanoa. Coopauk 3amad o ¢usuke. 10-11 xmaccer M.: [Ipocsemenue 2014.

®OPMbI YUETA PABOYEM ITPOI'PAMMBI BOCIIUTAHU S
Pabouas mporpamma cocrtaBieHa ¢ yderom monyist «llkonbubiil ypok» I[Iporpammsr Bocnutanus MAOY
«Cpennsis mkona Ne28 umenu I'.®. Kupauiiea», B KOTOPOM MpeAcTaBICHbl BUIBI U (POPMBI JESITEIBHOCTH,
o0ecreunBaoIue peasnu3aluio BOCIUTATEIbHOTO MOTEHIIAIA YPOKa.
s nocTrkeHus: BOCIIUTATENbHBIX 3a/1a4 YPOKa UCIIOIb3YIOTCS COLMOKYIBTYPHbIE TEXHOJIOTHU:

® TEXHOJOIUs NIPUCOCIUHECHUS;

® TEXHOJIOTUs Pa3BUTHSA LEJIOCTHOIO BOCIIPUATHUS U MBILLIJICHUS;
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TEXHOJIOIMS Pa3BUTUs YyBCTBOBAHU,
TEXHOJIOTHS pa3BUTHsI MOTHBALINH;
TEXHOJIOTHS Pa3BUTHUS JIUYHOCTH;
TEXHOJIOTHS Pa3BUTHSI TPYIIIIBL;
TEXHOJIOTHS Pa3BUTHUsA pecypca ycrexa.

COIEPXXAHUE YYEBHOI'O ITPEJIMETA
KPATKASA XAPAKTEPUCTUKA COAEPXXAHWA YYEBHOT'O ITPEMETA
duaekTpoanHamuka (114)

MaruutHoe none. Bexkrop MaruutHoi muaykuumu. Cuna Ammnepa. Cuna JlopeHua. MarHuTHbele CBOMCTBA
BEUICCTBA. MAarHuTHBIA IOTOK. OJEKTPOMAarHWTHAas MHAYKIMS. 3aKOH JJIEKTPOMarHUTHOM HWHAYKLHUU.
Camounaykuusa. MTHAYKTUBHOCTb. DHEPrUsi MarHUTHOTO TIOJISL.

Kosie6anus n Bosinsbl (154)

Mexanndeckue konebanus. CBoOoHbIE KOeOanuss. MareMaTnueckuii MasTHUK. ['apMoHUYEeCKre KoeOaHusl.
AMIUIUTYAA, IEPUOJ, YacToTa U ¢a3a konebanuil. Beinyxaennsie konebdanus. Pesonanc. ABTokonebanus.

Onekrpuueckue konedanus. CBoOoHbIE KoseOaHus B KojiedaTeabHOM KOHTYpe. [lepros cBOOOIHBIX 31€KTpHU-
YyecKuxX Kosiebanuil. BoinyxieHHble koneOanus. [lepeMeHHbli snekTpuyeckuii Tok. EMKOCTh M MHYKTUBHOCTb
B IEMU IEPEeMEHHOro TOKa. MOIIHOCTh B IEMU IMEPEMEHHOr0 TOKa. Pe30HAaHC B 3JEKTPUYECKON IETH.
[TpousBoxcTBO, Mepenaya U NOTpeOIeHUE NEKTPUUECKON SHepruu. I'enepupoBaHue JIEKTPUUECKON SHEPTUH.
Tpancdopmarop. [lepenada sneKTpudecKoil SIHEPTUH.

Mexanunyeckue BoiHbL. [IpogonbHbie U onepeynbie BOIHBL. JnHa BosHbL. CKOPOCTh pacpOCTPAHEHUS BOJI-
HBL. 3ByKOBbIe BoJHBL. HTepdepentus Bomu. [Ipunnun [oiirenca. udpakius BoaH.

OJEKTpOMarHUTHbIE BOJIHBL. M37mydyeHue AIIeKTpOMAarHUTHBIX BOJH. CBOMCTBa 3JIEKTPOMArHUTHBIX BOJIH.
[IpuHnuns! paguocsssu. TeneBunenue.

Ontuka (1249)

CsetoBble nyun. 3akoH npenomiieHus ceeta. [Ipuszma. Jlucnepcust ceera. @opmyia TOHKON IUH3BL [lomyuenue
M300paXeHHs] C MOMOIBI0 JIMH3bI. CBETOBBIE AJIEKTPOMArHWTHbIE BOJHBL. CKOpPOCTh CBETa U METOJbl €€
u3mepenusi, HMurepdepenuus csera. KorepentHocts. Judpakius cBera. [ludpakunoHHas perierka.
[Tonepeunocts cBeToBbIX BOJH. [lomsipuzanusa cBera. M3mydyenue u cnextpsl. lllkama snekTpoMarHUTHBIX
BOJIH.

DJIEeMEHTHI CIIeHATbHON TEOPUH OTHOCUTEIBHOCTH (24)

[Toctynarsl Teopun oTHOCcUTENbHOCTH. [IpuHIIMTT OTHOCUTENBHOCTH DiHIITEIHA. [locTOsIHCTBO CKOpOCTH CBe-
ta. [IpocTpaHcTBO M BpeMs B CIEHUAIbHONM TEOPUU OTHOCHUTEIbHOCTU. PenstuBuCTCKas nuHamuka. CBs3b
MAaccChl C DQHEPIUEH.

KBanToBas ¢pusuka (17 4)

CeeroBble KBaHTHI. 3 yaca. IM3mydenne m cnektpsl. [IIkama 3eKTpOMarHUTHBIX BOJIH. TemIoBO€ HM3IIydeHHE.
[ocrostnnas Ilnanka. @oroaddext. YpaBuenue DiiHmreitna 1 poroddpdexra. DoTOHBI.

AtomHas dusuka. 3 gaca. Ctpoenue aroma. Onwitel Pesepdopaa. KBantoseie moctynarsl bopa. Monens atoma
Bojoposna bopa. Tpynnoctu teopunm bopa. KBantoBas mexanuka. I'mmore3a ne bpoitns. Kopmyckynsipaoe
BOJIHOBOH Jtyanu3M. [ludpakuus 31eKTpoHoB. Jlazepsl.

®du3uKa aTOMHOrO sjapa. /7 dYacoB. MeTOJbl pPErucTpalMyd SJIEMEHTAapHBIX 4YacTHIl. PaanoaKkTUBHbBIC
NpeBpalieHus. 3aKOH paJuoakTUBHOrO pacmnaaa. [IpoToH-HEWTpOHHass MOJENIb CTPOCHHSI aTOMHOTO sijipa.
DOHeprus CBsI3U HYKJIOHOB B sifipe. JleneHue u cunrtes aaep. AnepHas sHepreTuka.
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JuiemeHTapHble YacTuubl (14ac). Ennnas ¢pusudeckas kapruHa mupa (1 4gac). Crpoenue Bceesiennoi
(59). IToBTOpeHHUE (44).

METAINPEJAMETHBIE CBA3U YYEBHOI'O IMTPEJIMETA

Pabouas nmporpamma o ¢gusuke ans odyqaronmuxes 11 kiaccoB pazpaboTaHa ¢ y4€TOM U COBPEMEHHbIX
MHUPOBBIX TpeOOBaHMW, NPEABABIAEMBIX K (HU3MUECKOMY OOpa3OBaHHIO, W TPATUIHMNA POCCHICKOTO
o0pa3oBaHus, KOTOpble O0ECIEYMBAIOT OBJAJECHUE KJIFOUEBBIMU KOMIIETEHLUSMH, COCTABIIAIOLIMMU OCHOBY
JUIS. HETIPEPBIBHOTO 00Pa30BaHMs U CAMOPA3BHUTHS, a TAKXKE LEIOCTHOCTh OOMIEKYJIBTYPHOTO, JIMYHOCTHOTO U
IIO3HABATEJILHOIO pa3BUTUA oOyuwaromuxcs. B pabodell mporpamme ydTeHsl ujen U nosioxenus Konunenuuu
pasButus ¢uznueckoro obpaszosanusi B Poccuiickoii denepanuu. B amoxy mudposoit Tpanchopmaum Beex
cdep yeoBeUeCKON 1eATeIbHOCTH HEBO3MOXKHO CTaTh 0OPa30BAHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 6a30BOM
($U3UKO-MaTEMaTHUECKO MOATOTOBKH. Y3K€ B IIKOJIE (PU3MKA CIY)KUT OMOPHBIM MPEAMETOM JJIsl U3Y4EHUS
CMEXKHBIX JUCLMILIMH, @ MOCJIe IIKOJIbl peaJbHOW HEOOXOIMMOCThIO CTAHOBUTCS HENPEPHIBHOE 00pa30BaHMUE,
910 TpeOyeT MOJHOICHHOW 0a30B0il 0011€00pa30BaTENIbHON MOATOTOBKH, B TOM YMCiIE U (pusmueckoid. ITo
00yCJIOBJIEHO TE€M, UTO B HAIllU IHU PACTET YUCIIO NPO(ECCHil, CBA3aHHBIX C HEMOCPEACTBEHHBIM IIPUMEHEHUEM
¢u3uku: U B cdepe SKOHOMHUKH, U B OM3HECE, U B TEXHOJOTMYECKHX OOIACTAX, W JaXKe B T'YMAaHHUTAPHBIX
cpepax. TakuM 00pa3oM, Kpyr LIKOJBHUKOB, JJS KOTOPBIX (U3MKA MOXKET CTaTh 3HAUYUMBIM IPEIMETOM,
paciupsiercs.

[IpakTuyeckass moOJE3HOCTh (PU3MKM  OOyciIoBIE€Ha TeM, 4YTO €€ MpeIMeTOM  SBIISAIOTCA
dyHaaMeHTalbHBIE CTPYKTYpPBl Hamiero Mupa: ¢usndeckue (HopMbl M KOJUYECTBEHHBIE OTHOLICHHS OT
IPOCTEHIINX, YCBaUBAaEMbIX B HEMOCPEICTBEHHOM OIIbITE, 10 JOCTATOYHO CIIOKHBIX, HEOOXOIUMBIX MJIs
pa3BUTHS HAay4yHBIX W NPUKIAAHBIX HIeH. be3 KOHKpeTHhIX (PU3MUYECKHX 3HAHWHA 3aTPYAHEHO MOHWMaHHE
IOPUHIUIIOB YCTPOWCTBA M HCIOJb30BAHUS COBPEMEHHOM TEXHMKH, BOCIPUATHE M HHTEpIpeTaLus
pa3HooOpa3HoOl COIMAIBHOM, YJKOHOMHYECKON, MOTUTHYECKONW HH(popMarin, Manod(hHeKTHBHA MTOBCEIHEBHAS
IpaKkTU4ecKas JesTeabHOCTh. KaxoMy 4eroBeKy B CBOEH JKU3HM HPUXOIMUTCSA BBINOJHATH pacuéThl U
COCTABIISATh AJITOPUTMBI, HAXOJUTh U MPUMEHATH (POPMYIIBI, BIAJETh MPAKTHYECKUMH puéMaMu (PU3NIECKUX
U3MEPEeHUIl ¥ MOCTPOCHUH, YnTaTh UH(OPMAIMIO, MPEACTaBIECHHYIO0 B BUAE TAaOJIUL], [uarpaMM U rpadukos,
KHUTh B YCJIOBHUSX HEONPENEIEHHOCTH W TMOHMUMATh BEPOSITHOCTHBIA XapakTep MPUPOJHBIX W CIydalHBIX
COOBITHIA.

OnHOBpeMEeHHO ¢ pacuiupeHueMm cdep NpuMeHeHHsl (U3MKH B COBPEMEHHOM o0IiecTBe BcE Oouee
BO)XHBIM CTAaHOBUTCS (DU3MKO-MATEMaTHUYECKU CTHJIb MBIIIJICHNUS, TNPOSABISIONIMNACA B ONpeAeTaEHHbIX
YMCTBEHHBIX HaBBIKaxX. B mporecce n3ydeHus: GU3MKKA B apceHa] MPUEMOB U METOIOB MBIIUICHUS YeJIOBEKa
€CTECTBEHHBIM 00pa30M BKJIIOYAIOTCS MHIYKIMA U JeTyKIHs, 0000IIeHne 1 KOHKpeTH3allus, aHaJlu3 U CHHTE3,
KJaccuukanus U cucremMaTrusanus, abctparupoBanue u aHanorus. OObeKThl GU3UUYECKUX YMO3AKIIOUCHHM,
NpaBUiIa UX KOHCTPYHMPOBAHUS PACKPBHIBAIOT MEXAHU3M JIOTUYECKHUX TOCTPOCHUH, CIIOCOOCTBYIOT BBIPAOOTKE
yMeHusi (OpMyIMpOBaTh, OOOCHOBBIBATH M JIOKAa3bIBaTh CYXKJEHHsS, TEM CaMbIM pa3BHBAIOT JIOIMUYECKOE
MBIIUIeHHE. Bexymas pois mpuHAIEKUT (uznke W B (HOPMUPOBAHMHM AITOPUTMHUYECKOH KOMIIOHEHTHI
MBILIEHHUS] 1 BOCIUTaHUM YMEHUI JecTBOBAaTh MO 33/1aHHBIM aJlTOpPUTMaM, COBEPLIEHCTBOBATh U3BECTHBIE U
KOHCTPYHMpOBATh HOBBIE. B mporiecce perieHus 3aa4 — OCHOBOW yueOHOM NeATeTbHOCTH Ha Ypokax (PU3uMKu
— Pa3BUBAIOTCS TaKXKe TBOPUECKas U MPHUKIATHAsI CTOPOHBI MBIIIUICHUS.

OOyuenne ¢usuke Maér BO3MOXKHOCTH pa3BUBaTh Yy OOYYAIONMMXCS TOYHYIO, PAIMOHATBHYIO |
UH(POPMATUBHYIO pedb, YMEHUE OTOMpaTh Haubojee MOAXOJAIINE S3bIKOBBIE, CHMBOJIIMYECKHE, IpadruuecKue
CpeACTBa /ISl BRIPAKEHHSI CY)KICHUN M HATIISTHOTO WX MPEICTaBICHHUS.

Heo0XoauMbIM KOMIIOHEHTOM OOIIei KyJIbTypbl B COBPEMEHHOM TOJIKOBAaHHM SIBISIETCS oOIIee
3HAKOMCTBO C METOJIaMH TIO3HAHUS JEHCTBUTEILHOCTH, TPEACTABICHNE O MpPEIMETe W METoJaX (H3UKH, MX
OTJIMYHUI OT METO/OB APYIMX €CTECTBEHHBIX U I'YMaHHMTApHBIX HAyK, 00 OCOOEHHOCTSAX NMPUMEHEHUS (PU3UKU
JUISL peIIEHUs] HayYHbIX M MPUKJIAJHbIX 337a4. TakuM oOpa3oM, Gpusndeckoe oOpa3oBaHHe BHOCUT CBOW BKJIaJ
B (hopMHpOBaHUE 00IIEel KyIbTYyphl YeOBEKA.

Wzyuenne GU3NKN TakKe COCOOCTBYET ICTETUIECKOMY BOCIHTAHHUIO YEIIOBEKA, TOHUMAHHUIO KPacOTHI
U M3SIIECTBa (PU3MUECKUX PACCYXkIEHUH, BOCTIPUATHIO IPUPOJHBIX SBICHUHA U UX 3aKOHOMEPHOCTH.
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IIJTAHUPYEMBIE PE3VYJIBTATBI OCBOEHMA YYEBHOI'O ITPE/IMETA

JIn4HOCTHBIE pPe3yJ/IbTATHI

—  OpHeHTauus O00y4aroIMXCs Ha JOCTUKEHHE JIMYHOTO CYACThs, PEeaU3aliI0 MO3UTUBHBIX XKU3HEHHBIX
NEpCHEeKTHB, WHHUIMATHBHOCTb, KPEAaTUBHOCTb, TOTOBHOCTh M  CIIOCOOHOCTh K  JIMYHOCTHOMY
CaMOOIPEIEIIEHNIO, CIIOCOOHOCTh CTABUTH LIEJIN U CTPOUTD KU3HEHHBIE IIJIaHBbI;

— TOTOBHOCTb U CIIOCOOHOCTh OOecrneuuTh cebe W CBOMM OJM3KUM JOCTOWHYIO XU3Hb B IpOLECCE
CaMOCTOATEIbHOM, TBOPUYECKON U OTBETCTBEHHOM JESITEIBbHOCTH;

—  TOTOBHOCTH M CIIOCOOHOCTH O0YHYAOIIMXCS K OTCTAMBAHUIO JIMYHOTO IOCTOMHCTBA,

COOCTBEHHOTO MHEHHS, TOTOBHOCTh U CIIOCOOHOCTH BBIPA0ATHIBATh COOCTBEHHYIO MO3HIIMIO MO OTHOILICHUIO K
0OIECTBEHHO-TIOJUTHYECKUM COOBITHSM TMPOIJIOT0 W HACTOAIIET0, HA OCHOBE OCO3HAHUS U OCMBICICHUSA
HCTOPUH, TYXOBHBIX LIECHHOCTEN U TOCTUKEHUI HALIEH CTPAHBIL;

— TOTOBHOCTb M CIIOCOOHOCTH OOYYArOMIMXCS K CaMOPa3BUTHIO U CAMOBOCIHUTAHHIO B COOTBETCTBUH C
00IIeYeIOBEUECKUMU IICHHOCTSAMU M HJeallaMd TPaKIAHCKOTO OOINeCTBa, MOTPEOHOCTh B (PU3NICCKOM
CaMOCOBEPILICHCTBOBAHUH, 3aHATUSIX CIIOPTUBHO-03/I0POBUTENIBHON AEATENBHOCTbIO;

— TpUHATHE U peanu3alus I[IEeHHOCTeH 370poBoro u Oe3omacHOro oOpasza KU3HH, OepexHoe,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLIEHHE K COOCTBEHHOMY (DU3MUECKOMY U MICUXOJIOTUYECKOMY 3710POBbIO;

—  HeNpUATUE BPEIHBIX MPUBBIYEK: KypEHUs, yIIOTPEOJICHUS aIKOT0JIs, HAPKOTHUKOB.

—  poccHiicKas ~ MJIEHTHYHOCTb, CIIOCOOHOCTh K  OCO3HAHHIO POCCHHCKOM  HMIEHTHYHOCTH B
MOJIUKYJIBTYPHOM COIMYME, YYBCTBO MPUYACTHOCTU K UCTOPUKO-KYJIBTYPHOIH OOIIHOCTH POCCHIICKOTO Hapoja
U cynp0e Poccun, maTproTH3M, TOTOBHOCTH K CITYKeHHI0 OTeuecTBY, €ro 3allnTe;

—  yBa)XXEHUE K CBOEMY HApOJy, YyBCTBO OTBETCTBEHHOCTH Iepes PoauHo, ropocTy 3a cBOU Kpaii, CBOIO
Poauny, npomuinoe u HacTosiliee MHOTOHAIIMOHAIBHOTO HapoJa Poccun

— ¢opMupoBaHUE YBaXEHHS K PYCCKOMY SI3bIKY KaK rocyaapcTBeHHOMY s13bIKy Poccuiickoit @enepanumy,
ABJISAIOILEMYCSI OCHOBOM POCCUICKOM MIEHTUYHOCTH U IVIaBHBIM (PaKTOPOM HALIMOHAJIILHOTO CaMOOIPEEIICHUS;

—  BOCIIUTAaHHUE YBAXKEHHUS K KYyJIbType, SI3bIKaM, TPAAULMSAM M OObIYasiM HApPOJOB, MPOXKUBAIOIIMX B
Poccuiickoit denepanuu.

[Inanupyemble MeTanpeMETHbBIE PE3YIbTAThI
MertanpenmeTHble pe3yabTaThl OCBOEHUS OCHOBHOHM 00pa3oBaTelbHONW NPOrpaMMBbl MPEACTaBICHBI TPEeMs
rpynnamy yHUBEpCaJIbHBIX yueOHbIx neictBuil (Y'Y I).

1.PerynsTuBHbIC YHUBEpCaIbHbIC yUeOHbBIE NEHCTBUS

BrinmyckHuk Haydurcs:

—  CaMOCTOSITENIbHO OIpENeNsATh LEeId, 3a/JaBaThb MapaMeTpbl U KPUTEPUH, IO KOTOPHIM MOKHO
OTpPEAENUTh, UTO LIEIb TIOCTUTHYTA;

—  OLIGHWBATh BO3MOKHBIE TIOCTEACTBUS JOCTHUKEHHSI TTOCTABIEHHOM 1EH B I€ATEIbHOCTH, COOCTBEHHOM
YKU3HU U )KU3HU OKPYXKAIOUIUX JI0JIEH, OCHOBBIBAsICh HA COOOPa)KEHUAX 3TUKH U MOPAJIH;

— CcTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a/layll B OOPa30BATEIbHOW AEATEIBHOCTH M KHU3HEHHBIX
CUTYaIUsX;

—  OLIGHWBATh PECypChl, B TOM YHWCJIE€ BpeMsl U Jpyrue HemarepHalbHbIE PeCcypchl, HEOOXOIUMBIC IS
JOCTH>KEHHS] TOCTABJICHHOW LIETH;

—  BBIOMpATh MyTh JOCTHKEHHUS II€JIM, TUTAHUPOBATh PEIICHHE IOCTABICHHBIX 3a7ad, ONTHMHU3HPYS
MaTepHualbHble U HEMAaTepUaIbHbIE 3aTPaThI;

—  OpraHu30BbIBaTh 3PHEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX JIIsl TOCTUXKEHUS TIOCTAaBJICHHOMN 1IeIH;

—  CONOCTAaBJISATH MOJYYEHHBIN PE3YNbTAT EATEILHOCTH C MOCTABIIEHHON 3apaHee LEbIO.

2. Ilo3naBaTenbHbIE YHUBEPCATIbHBIE yueOHbIE AEHCTBUS

BrinmyckHuk Hayuures:

—  HCKaTh U HaXOJuTh 0000IIEHHbIE CIIOCOOBI pEeLIeHHS 3a/1a4, B TOM YHCJIE, OCYIIECTBISATh Pa3BEPHYTHIH
uH(GOPMAaIIMOHHBIN TIOUCK U CTAaBUTh HAa €T0 OCHOBE HOBBIC (YUeOHBIE U O3HABATEIbHBIC) 3a0a4H;

—  KPUTHUYECKH OIIEHWBATh W HMHTEPIPETUPOBATH HH(GOPMAIMIO C Pa3HBIX IO3WIMI, pacrno3HaBaTh W
(buKCcUpOBaTh MPOTUBOPEUHS B MHPOPMAITMOHHBIX UCTOYHUKAX;

—  HCIOJb30BaTh Pa3JIMUHBIE MOJEIbHO-CXEMATHUYECKUE CPEACTBA JUIsl MPEACTABICHUS CYIIECTBEHHBIX
CBSI3€H U OTHOIIEHUH, a TAKKE TIPOTUBOPEYH, BBISBICHHBIX B MH()DOPMAITMOHHBIX UCTOYHUKAX;
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— HaxoJWUTb U NIPUBOJUTH KPUTHUYECKUE apPIyMEHTHI B OTHOLICHUM ACHCTBUU U CYXACHUH IPYroro;
CIOKOMHO M Pa3yMHO OTHOCHUTHCS K KPUTHUECKUM 3aMEUaHHMsIM B OTHOLICHUH COOCTBEHHOTO CYXKICHHMS,
paccMaTpuBaTh UX Kak Pecypc COOCTBEHHOI'O pa3BUTHS;

—  BBIXOJUTH 33 PaMKH Y4e€OHOTO MpEeaMeTa U OCYIIECTBIIATH IEJICHANPABICHHBIA MOMCK BO3MOXKHOCTEH
JUIs IIMPOKOTI'0 NEPeHoca CPEJCTB U CIIOCOO0B eHCTBHUSA;

—  BBICTpPaMBaTh WHAMBUIYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBAsI OrPAaHHUYEHHS CO CTOPOHBI
JPYTHX YYaCTHUKOB M PECYPCHBIE OTPAHUYCHMUS;

—  MEHATH U YACPKUBATh PA3HbIC IO3ULMHU B IIO3HABATEIILHOMN JEATEIBHOCTH.

3. KoMMyHUKaTUBHBIE YHUBEPCAIbHbIE yUeOHbIE JeHCTBUSA

BreinyckHuk Hayuures:

—  OCYILECTBIJIATH JEJIOBYI0 KOMMYHHMKAIMIO KaK CO CBEPCTHUKAMH, TaK U CO B3pOCIBIMH (KaK BHYTpPHU
o0pa3oBaTeNbHON OpraHU3alry, TaK U 3a ee IpeAesaMu), HoJ0UpaTh MapTHEPOB IS JEIIOBOH KOMMYHHUKAIHH
UCXO0/1s U3 COOOpaKEHHH Pe3yIbTaTUBHOCTH B3aUMOACUCTBUS, a HE JIMUHBIX CUMITATHIA;

—  IIpH OCYUIECTBJIEHHUHU IPYMNIIOBOM pabOThl OBITh KAK PYKOBOAMTENEM, TaK U YIEHOM KOMaHbl B Pa3HBIX
poiisix (reHepaTop UAeH, KpUTHK, UCTIOIHUTENb, BHICTYIAIOLIUN, 3KCIEPT U T.1.);

—  KOOpPAMHHUPOBATh U BBINOJIHATH PabOTy B YCIOBMSX PEATBHOIO, BUPTYaJbHOIO U KOMOMHHPOBAHHOI'O
B3aUMOJCHCTBUS;

—  pa3BepHYTO, JJOTMYHO U TOYHO W3JIaraThb CBOIO TOUYKY 3PEHMS C UCIOJIb30BAaHUEM AJE€KBATHBIX (YCTHBIX
U IUCbMEHHBIX ) S3bIKOBBIX CPEJICTB;

— pacro3HaBaTb KOH(UIMKTHbIE CHUTyallUd M NPeAOTBpallaTh KOH(IUKTHI 10 WX aKTUBHOW (a3bl,
BBICTPaNBAaTh JICJIOBYIO U 00pa30BaTEeIbHYI0O KOMMYHUKAIUIO, H30erast JTMYHOCTHBIX OIICHOYHBIX CY)KICHHU.

[IpenmeTHbIe pe3ybTaThl

B pesynbrare usydenus yueOnoro npeamera «Pu3nka» Ha ypOBHE CpeIHEro o0Iero oopa3oBaHus:

YyeHuK HayduTCs:

—  JIeMOHCTpPUpOBaTh Ha IpUMepax pojib U MecTo (U3UKU B (OPMHPOBAHUU COBPEMEHHOW Hay4YHOMH
KapTUHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKH U TEXHOJIOTHH, B IPAKTUYECKON ACSITEIbHOCTH JIOACH;

—  JIEeMOHCTpPUPOBAThH Ha IPUMEpaxX B3aUMOCBA3b MEXKIY (DU3UKON U JPYTMMU €CTECTBEHHBIMU HayKaMH;

—  yCTaHaBJIMBaTh B3aUMOCBS3b €CTECTBEHHO-HAYYHBIX SIBJICHUH M NPHUMEHSATh OCHOBHBIE (U3NUYECKUE
MOJIEJH JUISl X ONHUCAaHUS U OOBSICHEHMUS,

—  HCHOJb30BaTh HMH(MOpMAIMIO (PU3NYECKOTO COJEpKaHMS NPU PELICHUH Y4eOHBIX, NPAKTHUECKHUX,
MPOEKTHBIX U UCCIIEOBATENbCKUX 3a]a4, UHTETpUPYs. HHPOPMAIIUIO U3 Pa3IUYHbIX HCTOUHUKOB U KPUTHYECKU
€€ OLIEHUBAs;

— pa3nuyathb U yMETh HUCIIOJIb30BAaTh B Y4€OHO-UCCIIENOBATENbCKON AEATEIbHOCTH METOJIbl Hay4YHOT'O
no3HaHusl (HaOJIk0ICHUE, OTIMCAaHUEe, H3MEPEHHE, YIKCIIEPUMEHT, BBIIBIDKCHUE TUIIOTE3bl, MOJICITUPOBAHUE U JID.)
U (QopMbl HayyHOTO MO3HaHUSA ((PaKThl, 3aKOHBI, TEOPUU), IEMOHCTPUPYS Ha MpPHUMEpPAX HUX pPOJib U MECTO B
Hay4YHOM ITO3HAaHUU;

— TPOBOJAUTH MpsIMbIE M KOCBEHHbIE W3MEHEHUS (U3UUYECKUX BEIMYUH, BBIOMpas H3MEpUTEIbHbIE
npuOOpbI C y4eTOM HEOOXOAMMON TOYHOCTH M3MEPEHUM, MIAHUPOBATh XOJ M3MEPEHUi, MoaydyaTh 3HaUCHHE
U3MepIeMON BETMYUHBI M OLIEHUBATh OTHOCUTEIBHYIO MIOIPEIIHOCTh MO 33JJaHHBIM (hopMyiiaMm;

—  TPOBOJUTH UCCIENOBAHUS 3aBUCUMOCTEN MEXAYy (PU3NUECKUMH BEIMUYMHAMU: IPOBOJUTH U3MEPEHUS U
ONpEACNATh HAa OCHOBE HCCIIEJOBAHMS 3HAUYEHHUE NApaMETPOB, XapaKTEpU3YIOIIMX JaHHYIO 3aBUCHUMOCTH
MEXly BEJIMYMHAMM, U JeJIaTh BBIBOJ] C YUETOM MOIPEUTHOCTH U3MEPEHHIA;

—  HCHOJB30BATh JUIs OMMCAHUS XapaKTepa MPOTEeKaHUs (PU3NUECKUX MPOLECCOB (PU3NYECKHE BETHUUHBI U
JEMOHCTPUPOBATh B3aUMOCBS3b MEKIY HUMU;

—  HCHOJB30BaTh JJIS OMMCAHUS XapakTepa MPOTEeKaHUs (PU3MUYECKUX MPOLECCOB (PU3NUYECKUE 3aKOHBI C
Y4€TOM TPAHUIL UX IPUMEHUMOCTH;

— peumath KauecTBEHHbIE 3a7aud (B TOM 4YHCIIE M MEXIPEIMETHOIO XapakTepa): UCHOJb3ys MOJENH,
¢u3nueckre BEIMYUHBI U 3aKOHBI, BBICTPAWBATh JIOTMYECKH BEPHYIO LIETIOYKY OOBSICHEHUS (JI0Ka3aTeNbCTBA)
IPEJIOKEHHOT 0 B 3a/1a4e Impolecca (SIBISHMs);

— pemaTh pacyeTHbIE 3a/la4M C SBHO 33JaHHON (M3NYECKOM MOJENbI0: HAa OCHOBE aHAJIN3a YCIOBHUS
3a/la4il BBIACNATH (PU3UYECKYIO MOJeNb, HaXOAUTh (U3NYECKUE BEIMYMHBI U 3aKOHBI, HEOOXOAMMBIE H
JIOCTATOYHBIE JUIsl €€ PEILIEHUS, IPOBOJAUTD PACUETHI U IIPOBEPSTH MOIYUYECHHBIN pe3yNbTar;

—  YUYUTBIBaTh I'pAHMIBI IPUMEHEHMs H3YyYEHHBIX (PU3MUECKUX MOJENeH Npu pemeHur (U3NYEeCKUX U
MEXINPEAMETHBIX 3a/1a4;
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— HWCHOJB30BaTh HMH(MOPMAIMIO M NPUMEHSATh 3HAHUS O MPUHOMNAX PAOOTBI M OCHOBHBIX
XapaKTEepUCTHKAX HW3YYEHHBIX MAIIUH, NPUOOPOB M JPYTUX TEXHUUYECKUX YCTPOWUCTB MJIsi PELICHHS
IPaKTUYECKUX, yUeOHO-UCCIIE0BATEIbCKUX U IPOSKTHBIX 3aJa4;

—  HCHOJB30BaTh 3HAHUS O (PU3MUECKUX OOBEKTaX M MPOIeccax B MOBCEIHEBHON XKHU3HH JUIsl 00eCTIeUeHUs
0€30I1aCHOCTH MpHU OOpaIlleHuu ¢ NpUOOpaMH U TEXHUYECKMMHU YCTPOMCTBAMM, Ul COXPAHEHUsS 3/10POBbs U
coONIOAEHUSI HOPM DSKOJOIMYECKOIO IIOBEIECHUS B OKpYXaroulell cpeae, Uid MNPUHATHS PpELICHUH B
IIOBCEIHEBHOM JKU3HMU.

VY4eHHK MOIYYUT BO3MOKHOCTh HAYYUTHCS:

— TOHMMAaTh U OOBSICHATH LEIOCTHOCTh (PU3MUECKOW TEOPUH, pa3InyaTh TPAHULBI €€ MPUMEHUMOCTH U
MECTO B sy IPYTUX (U3UUECKUX TEOPHIi;

— BIAQJECTh IPUEMAaMHU IIOCTPOCHUS TEOPETUYECKMX JOKA3aTelIbCTB, a TaKKe IIPOTrHO3UPOBAHUSA
0ocoOeHHOCTeH TpoTeKaHus (U3NYECKUX SIBICHUH M TPOIECCOB HAa OCHOBE MOJNYYCHHBIX TEOPETHUYECKUX
BBIBOJIOB U JI0Ka3aTEJIbCTB;

- XapaKTCpHU30BaTh CUCTCMHYIO CBA3b MCKAY  OCHOBOIIOJIararomyuMu Hay4YHbIMU IIOHATUAMU:
IPOCTPAHCTBO, BpeMsl, MaTepHs (BEIIECTBO, I10JIE), IBUKEHHUE, CUJIA, SHEPTUS;

- BbIABUI'aTh THUIIOTE3bI HA OCHOBC 3HAHHs OCHOBOIIOJIAararoIimnx (1)I/ISI/I‘IGCKI/IX 3aKOHOMepHOCT€I7I )41
3aKOHOB;

- CaMOCTOATCIIbHO IIJIAHUPOBATH U IMIPOBOAWTH (1)I/I3I/III€CKI/IG 9KCIICPUMCHTBI;

—  XapakTepu3oBaTh IJI0OOANbHbIE NPOOJIEMBbI, CTOALIME Nepe] 4YeJOBEYECTBOM: SHEPreTUYECKHE,
CBIPBEBBIE, YKOJIOTUIECKHE, — M POJIb (PU3HUKH B PEIICHUH ITHX IPOOIIEM;

—  pewaTb IPaKTUKO-OPUEHTHPOBAHHBIE KAUECTBEHHBIE M pacueTHble (PU3MYECKHE 3a7ayd C BBIOOPOM
(bu3nueckoil MojenH, UCIONb3ysl HECKOIbKO (DPU3MYECKHX 3aKOHOB WJIM (OPMYII, CBS3BIBAIOIIUX HM3BECTHBIE
(1)I/I3I/I‘~IGCKI/IC BCJIMYHHBI, B KOHTCKCTC MCKIIPCIMCETHBIX CBﬂSGfI;

—  OOBACHATH NPUHLUUIBI PabOThl M XapaKTEPUCTUKU H3YYEHHBIX MAIIMH, MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB;

—  OOBACHATH YCJIOBUS NPUMEHEHUs (PU3MUECKUX MOAEEeH NMpHU peuieHun (QUu3nyYecKux 3ajad, HaXOAUTh
aJIeKBaTHYIO MPEVIOKEHHON 3a/1aue (PU3MUYECKYI0 MOJIEIIb, pa3pemars IpodiieMy Kak Ha OCHOBE MMEOILIHXCS
3HAHMUM, TaK U IPU IOMOIIM METOIOB OLIEHKH.

OPT'AHU3ATINA [IPOEKTHOI n YYEBHO-UCCJIEAJOBATEJBCKOM JAEATEJIBHOCTHU
OBYYAIOIINXCA

B mpenonaBanuu (GU3MKKM OCHOBHAs 3ajia4a YYHUTENS COCTOMT B TOM, YTOOBI 3aWHTEPECOBATh yYalUXCs
mponeccoM I03HAaHHA, HAYYHUTb HX CTAaBUTh BOIIPOCHI M IILITATHCA HalTH Ha HHUX OTBCTHI, 00BSCHITH
pe3ysbTaThl U JIENIaTh BBIBOJBL. [IpW BKIIFOUECHHH HCCIIEIOBATEIBCKOW JCATEIBHOCTH B MPOLECCE O0yUYCHHS,
HpEeX/Ie BCEro, HE0OOX0ANMO MPOAHATTU3UPOBAThH YCIOBHUS €€ peaTu3alltu:

. JTMAJIOTUYEeCKOe B3aMMO/ICHCTBUE YUCHHKA U M1E1arora;
° KOMIICTCHTHOCTH II€aarora,

. CHOCOOHOCTH Y4YaIlUXCs;

. rpaMOTHAsl OpraHU3alusl y4eOHOTO HCCIIeIOBAHNSI.

@®opMbl OpraHM3aluy y4eOHO-HCCIIEOBATENbCKOM JEeSITeIbHOCTH MOTYT OBITh KaK YpOUHBIMH, TaK U
BHEYPOUHbIMH. YueOHbIE HCCIEIOBAaHUS Ha YPOKax JeNaloT MpOLecC U3yuyeHUss (PU3UKU HHTEPECHBIM,
YBIIEKATEJIbHBIM, TaK KaK OHHU JIAIOT BO3MOXKHOCTb JIETSM B pe3yibTaTe HAOJIOJICHHs, aHATN3a, BBIABHKCHHUS
TUIOTE3bI U €€ TPOBEPKHU, (POPMYITUPOBKH BHIBOJIA — IIO3HAHHE HOBOTO.
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CUCTEMA OHEHKU NJOCTWXEHU A IIITAHUPYEMBIX PE3YJIBTATOB

Kputepuu onieHMBaHUS pa3audHbIX (OPM pabOThI 00YJarONTUXCs Ha YPOKE.

OCHOBHBIMU BHJIAMH KOHTPOJISI 3HAHWUHU Yy4alIUXCsS SBISIOTCA YCTHAs MPOBEpKa 3HAHWNA: (POHTAIBHBIN
OTIPOC, MHIAUBUAYAIBHBIN OMPOC, KOHTPOJIbHAS padoTa.

dopMaMu  THCBMEHHOW TPOBEPKH 3HAHWUN  SBIAIOTCA  NpaKkTU4eckas pabdoTa, KOHTPOJIbHBIC
(camocTosTENbHBIC) paOOTHI, TECTOBAS IPOBEPKA 3HAHUN U TUCHbMEHHbIE 3a4ETHI.

OrneHka ycTHOTO OTBETA.

OrneHKa “5” cTaBUTCS €CIIN:

. MOJTHO PACKPBITO COACPKAHNE MaTepuala B 00beMe MPOrpaMMbl H YIeOHUKA;

. YETKO W IIPABUIIBHO JIaHBI ONIPEACIICHUSI K PACKPBITO COCP)KaHUE ITOHSATH;

. BEPHO, UCIOJIb30BaHbl HAYUYHbBIE TEPMUHBI,

. JUTSL IOKAQ3aTeIbCTBA UCITOJIH30BaHbI PA3IMYHbIC YMEHHS, BBIBOJIBI M3 HAOIIOACHUHN U OIBITOB;

. OTBET CaMOCTOSTENbHBIN, UCIIOJIb30BaHbl paHee MPUOOPETCHHBIC 3HAHUSI.

Ornenka “4” cTaBUTCS €CIIN:

. PacKpBITO OCHOBHOE COJIEp’KaHHE MaTepuaa;

. B OCHOBHOM IMPaBUJILHO JaHbl ONPEAETICHUS TOHATUN U HCIIOIb30BaHbl HAyYHbIE TEPMUHBI;

. OTBET CaMOCTOSTCIIbHBIN;

. onpezieNieHus] OHITUN HEMOJHBIC, AOMYIIEHbl HE3HAUUTENbHBIE HAPYIIECHUS MOCIEI0BATEIHbHOCTH

U3JIOKEHUS, HEOONbIINE HETOYHOCTH TPH HCIIOJIB30BAHWM HAyYHBIX TEPMHHOB WJIM B BBIBOJAX U
000011IeHUAX 13 HAOJIFOAECHUH U OIBITOB.
Oruenka “3” cTaBUTCS €CIIU:

. YCBOGHO OCHOBHOE€ COJIep)KaHHE y4yeOHOro MaTepuaia, HO H3JI0XKEeHO (parMeHTapHO, HE BcCerjaa
IIOCJIEIOBATEIIHHO;

. OTpeICTICHUS MTOHATHI HEJOCTATOYHO YETKHCE,

. HE UCIIOJIB30BAHbI B KAYECTBE JOKA3aTEILCTBA BEIBOIBI U 0000IIEHNS U3 HAOIIOAEHNI U OIIBITOB WX
JIOTIYIIIEHBI OITHOKH MPHU UX U3JI0KEHUH;

. JOTYIIEHbI OMIMOKKM M HETOYHOCTH B HCMOJB30BAHUM HAYYHOW TEPMHHOJOTHH, ONPEICICHUN
MOHSTHH.

Orenka “2” cTaBATCS €CIIN:

. OCHOBHOE CO/IepKaHHe y4eOHOro MaTepuala He PacKphITO;

. HE JJaHbl OTBETHI HA BCIIOMOTATEIbHBIE BOMIPOCHI YUUTEIIS,

. JOTIYIIEHBI TPyObIe OMIMOKY B OTPEIeIEHUH TIOHATUH, PU UCTIOIH30BaHUH TEPMUHOJIOTHH.

OrieHKa CaMOCTOSATETbHBIX MMChbMEHHBIX U KOHTPOJIBHBIX PadoT.
OrneHka “5” cTaBUTCS €CIIN:

. pabora, BbITIOJIHEHA 0€3 OIMOOK U HEJOUYETOB HJIM UMEET He OoJiee OTHOTO HEJI0YeTa.
Ornenka “4” cTaBUTCS €CIIH:
. paboTa, BEITIOJIHEHA TIOJIHOCTHIO, HO B HEll: He OoJiee 0IHOI HErpy0oil OMIMOKK M OJHOTO HEJ0YeTa,

WK He OoJsiee IBYX HEAO0YETOB.

Onenka “3” cTaBUTCS €CIu:

YUEHHK MPaBUJIbHO BBHITIOJHUI HE MEHEE MOJOBUHBI paOOThI MIIN IOIYCTHII:

He OoJiee IBYX rpyObIX OLINOOK,

WK He Oosiee OIHOM Tpy0oif OMIMOKK U OJTHOTO HEJ0YeTa.

WM He 6ojiee oJIHOM IpyOoii U 0HOM HerpyOoii oMOKH U OHOTO HEJ0YeTa,

WK He 0oJiee ABYX-TpeX HEerpyObIX OMIMOOK,

WIA OJHOW Herpyooi omuOKM W TpEX HEIO0YETOB, WM NMPH OTCYTCTBUM OIIMOOK, HO MPU HAIWYUU
YeThIPEX-TISTH HEJT0YETOB.

OneHka “2” cTaBUTCS €CIIN:

. YHCII0 OIIMOOK U HEJIOUETOB MPEBBIIIAET HOPMY, ITPH KOTOPOH MOKET OBITh MOCTaBJI€HA OlLleHKa 37,
WIN €CITU TIPABHIILHO BBITOJIHEHO MEHEE TIOJIOBUHBI PA0OTHI.

VYuyurenp MMeeT MpaBO IOCTaBUTh OIEHKY BBINIE TOM, KoTopas mpeaycMorpeHa “Hopmamu™, eciu
YYEHHUKOM OPUTHHAIBHO BHITIOIHEHA paboTa.

Onenka TecToB.



B kxauecTBe HUYKHEN TPaHUIIB] YCIIEITHOCTU BBIIIOJHEHUS! OCHOBHOT'O TECTA, COOTBETCTBYIOILEIO OLIEHKE “3”
(“3auet’), MOXKHO MPUHATH ypoBeHb - 60% -74% mpaBHIIbHBIX OTBETOB U3 OOIIETO KOJIMYECTBA BOIIPOCOB.
Onenka “4” (“xopo10”) MOKeT ObITh IocTaBiIeHa 3a - /5% - 90% npaBUIIBHBIX OTBETOB.

Onenka “5” (“oTIMYHO’) yYalUiics TOJKEH YCIEIIHO BBIMOIHUTD TeCT, 6onee 90% mpaBUIbHBIX OTBETOB.
OreHKa MpaKTUYECKUX padoT.

OrneHka “5” cTaBUTCS €CIIN:

. yyallMiCcs  BBINOJAHMI  paboTy B  MOTHOM 00BEME C  CcOONIOIGHHEM  HEoOXOAUMOMN
MOCIIEI0BATEIHLHOCTH €€ IMPOBEICHUS;

. yUYaIIUHACS CaMOCTOATENBHO U PAllMOHAIBHO BBIIOJIHUI BCE 3aJIaHHsI B YCIIOBHSX, 00€CIIEUNBAIOIINX
MOJTy4YEHUE Pe3yIbTaTOB U BHIBOJOB C HAMOOJbIlIEH TOUHOCTHIO;

. B NIPEACTABICHHOM OTYETE MPABMIBHO M aKKYpPaTHO YYaIMCs BBIMNOJHWI BCE 3aIHCH, TAOJIUIH,
PUCYHKH, YEPTEXKHU, TpaUKH, BHIYUCICHUS U CJIEJIall BBIBOBI.

Ouenka “4” cTaBUTCS €CIIU:

. BBITIOJIHEHBI TPEOOBaHMsI K OIIEHKE “5”, HO:

. 3aJ1aHus BHITIOJHSUI B YCIIOBUSIX, HE O0ECIICUMBAIOIINX IOCTATOYHON TOYHOCTH H3MEPECHHUI;

. JIOTYIIEHO 2-3 HeJoueTa, Wik He OoJiee OAHON Herpy0oii OIMUOKY U OJJTHOTO HEJ0UYeTa.

OrneHka “3” cTaBUTCS €CIIU:

. paboTa BBINOJIHEHA HE MOJIHOCTHIO, HO 00BEM BBIOJHEHHON YAaCTH TaKOB, YTO MO3BOJSET MOTYUUTh

MPABWIBHBIC PE3yIbTAThl M BBIBOJIBI, WUIH €CIIM B XOJIC BBIITOJHEHUS paOOThI OBUTH JOITYIICHBI CICIYIOIIHE
OILIINOKU:

. BBITIOJIHEHHE PAOOThl MPOBOJIUIOCH B HEPALMOHAIBHBIX YCJIOBHUSX, YTO IMPHUBEIO K IMOITYYCHHUIO
pPE3yNIbTAaTOB C OOJBIION MOTPEIIHOCTHIO;
. B OTUeTe OBUIM JOIMYIICHBI B OOIICH CIOXKHOCTH HE Ooiiee OBYX OMMOOK (B 3alUCSIX EIMHHII,

U3MEPCHMIX, B BBIUMUCICHUAX, rpadukax, TaOJMIAX, CXEMaxX, aHaJIM3€ IOTPEIIHOCTEH W T. 1.), HE
MPUHIAITAATBHOTO JUIS JAaHHOW pabOTHI XapakTepa, HO MOBJIHSBIIAX HA PE3yJIbTAT BHITOJHECHUS;

. paboTa BBINIOJHEHA HE ITOJIHOCTHIO, OJTHAKO OOBEM BBIMOJHEHHON YacTH TaKOB, YTO TO3BOJISICT
MOJIYYUTh TIPABUIIbHBIC PE3YJIbTAThI U BHIBOJBI 10 OCHOBHBIM, TPUHIIUIIMATIHFHO BAXKHBIM 33/1a4aM paboTHI.
OrueHka “2” cTaBUTCS €CIU:

. paboTa BBINOJIHEHA HE MOJHOCTHIO U OOBEM BBHINOJIHEHHOM 4acTU PabOThI HE MO3BOJSET CHENaTh
IIPABUJIBHBIX BBIBOJIOB;

° BBIYUCIICHUS], Ha6J'HOI[eHI/I${ (MO}IGJ’H/IPOB&HI/IC) MMPONU3BOJUINCE HCTIPABUIIBHO,

. B Xo0Jie¢ paboThl M B OTYeT€ OOHAPYXMIUCh B COBOKYIHOCTH BC€ HEIOCTATKHU, OTMEUYEHHBbIE B

TpeOOBaHUIX K OIICHKE “3”.

OO6mas knaccudukanus ouoOoK.

[Ipn oneHke 3HaHWM, yMEHHH M HABBIKOB OOYyYaroIIMXCS CIEAYeT YYMTHIBaTh BCE OIIMOKU (TpyOble U
HerpyoOble) U HEJOUETHI.

['pyObiMu cunTaroTcst OMIMOKU:

. HE3HaHME ONpEAETCHUS OCHOBHBIX MOHSATHH, 3aKOHOB, NMPaBWJI, OCHOBHBIX IMOJIOKEHUI TeopHuH,
He3HaHue (GopMYyIT, OOMICTIPHHSATHIX CHMBOJIOB 0003HAYCHUH (PH3MUECKUX BEIWYHH, €ANHUI] UX H3MEPECHHUS;
. HEe3HaHHE HAaMMEHOBAHUHN €TMHUI] U3MEPEHUS;

. HEYMEHUE BBIICIIUTH B OTBETE TJIABHOE,
. HEYMEHUE MPUMEHSTh 3HAHUS, AJITOPUTMBI JUISl PEIICHHUs 33/1a4;

. HEYMEHHE JIeJIaTh BBIBOJIBI 1 00O00IIECHNS;

. HEYMEHHE YUTATh U CTPOUTH rPaduKu;

. HEYMEHUE T0JIb30BATHCS IEPBOMCTOUYHUKAMH, YICOHUKOM U CITPAaBOYHUKAMU;
. MOTEPSI KOPHS UJIM COXPAHEHUE TOCTOPOHHETO KOPHSI;

. oTOpackiBaHne 0€3 00BSICHEHUI OJTHOTO U3 HUX;

. paBHO3HAYHBIE UM OIIUOKU;

. BBIUMCIUTENIbHEIE ONOKHU, €CJIM OHU HE SIBJIIOTCS OITHMCKOIL;

. JIOTUYECKHUE OIIMOKH.

K HerpyObIM omnOkam cieayeT OTHECTH:



. HETOYHOCTh (DOPMYITHPOBOK, OINpEACTCHUH, MOHSATUH, TEOpHil, BBI3BAaHHAS HEMOJHOTOW OXBara
OCHOBHBIX NPHU3HAKOB OMNPENEISIEMOro MOHATUS WIM 3aMEHOM OJHOTO - JIBYX M3 3THX IPU3HAKOB

BTOPOCTEIICHHBIMU;
. HETOYHOCTb Ipaduka;

. HEPALMOHAIBHBIA METOJ PEIICHMs 3aJayd WM HEJOCTATOYHO NIPOAYMAaHHBIM IUIAH OTBETA
(HapyllIeHuEe JIOTHKH, IT0IMEHA OT/IEJIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIICHHBIMM);

. HepaIMOHAIBHBIE METO/IbI pabOTHI CO CIIPABOYHOMN U APYrod JIUTEPATypOi;

. HEYMEHME pellaTh 3aJauu, BHIIOIHATh 3aJJaHus B O0ILEM BHJIE.

Henoueramu sBnstores:

. HepalOHAJIbHbIE IIPUEMbl BBIYMCICHUN U IPeoO0pa3oBaHU;

. HEOpE)KHOE BBIMOJIHEHHUE 3aMTUCEH, YepTexe, cXeM, rpadukoB



TemaTn4yeckoe IIAHKPOBAHME
Paznennt Tema Koj-Bo | DnekrpoHHbIe 00pa3oBaTenbHbIe
4aCOB pecypcsbl
Bxoanou Bxo01HO# MOHUTOPHHT 1 | https://educont.ru/- KaTajor
MOHHUTOPUHT 1u(poBoOro 00pa30BaTenbLHOTO
KOHTCHTA.
DieKTpoauHaMKKa | MarHUTHOE T0JIe 6 | https://educont.ru/- KaTanor
(IIpomoinkeHue) nudpoBoro 00pazoBaTesIbHOTO
11 9acos KOHTCHTA.
( ) DJIeKTpOMarHuTHas 5 | https://educont.ru/- KaTauor
MHTyKIHs mudppoBoro  00pa3oBaTEIHLHOTO
KOHTCHTA.
Konebanus n| MexaHudeckue 7 | https://educont.ru/- KaTajior
BOJTHBI KOJICOAHUS M BOJIHBL. nudpoBoro  006pazoBaTEIBHOTO
15494c0oB KOHTCHTA.
( ) [TpousBoacTBo, 2 | https://educont.ru/- KaTajuor
nepeiaya u uuppoBoro  00pazoBaTENBHOIO
HCIIOJIb30BAHUE KOHTCHTA.
BJICKTPUYECKOHN
DHEPTruu
DJIEKTPOMarHuTHHIE 6 | https://educont.ru/- KaTajnor
BOJIHBL. nudpoBoro  oOpa3oBaTEIHLHOTO
KOHTCHTA.
Onruka (12| Ontuka 12 | https://educont.ru/- KaTajuor
4acoB) uudpoBoro 00pa3zoBaTesbHOTO
KOHTCHTA.
Dnementst Teopun | CTO. 2 | https://educont.ru/- KaTajor
OTHOCHTEILHOCTH mudpoBoro  00pa3oBATEIBHOTO
(2 uaca) KOHTCHTA.
KBanToBas M3nydeHne u coneKkTpsl 4 | https://educont.ru/- KaTajnor
¢usuka (17 yacos) nudpoBoro 00pa3zoBaTenbHOTO
KOHTCHTA.
CBETOBBIE KBAHTHI 3 | https://educont.ru/- KaTajor
mudpoBoro  00pazoBATEIBHOTO
KOHTCHTA.
AtomHas pusrka 3 | https://educont.ru/- KaTajor
nuppoBoro  006pazoBaTEIBLHOIO
KOHTCHTA.
du3rKa aTOMHOTO S7Ipa 7
reverTapse | ana s z Moy
yacTulel (2 yaca
DJIEMEHTAPHBIX YaCTHUILL KOHTCHTA.
Crpoenue 5 | https://educont.ru/- KaTajor
Bcenennotii (5 Crpoenue Beenennoii unpposoro  00pasoBaTENLHOTO
4acoB) KOHTEHTA.
IToBTOpEHNME [loBTOpEHNE 4
HUTOTO 068




IlepeyeHb 12a00PATOPHBIX H KOHTPOJBHBIX PadoT

Ne Tema JlabopaTopHbie paboThI Kormporhere
n/n paboTHI
1 MarnuTtHoe 1oJje JlaGoparopHas pabota Nel
«JlercTBUE MAarHUTHOTO TIOJISL HA
MPOBOJTHUK C TOKOM)
2 DJIEKTpOMarHuTHas JlabopaTtopHas pabota Ne2 « KonTtpoasHas pabota
VHIYKIUSA N3yuenue senenuss SMMN» Nel «MaruutHoe
nosne. OMIN»
3 Koneb6anus u BotHbl | JTaGoparopHas paboTa Ne3
«OnpeneneHne yCKopeHus
CBOOOJIHOTO MaJICHUS MPU
MTOMOIIY MasITHUKA
4 DNeKTpOMarHuTHbHIE KoHntposnbHas padorta
BOJIHBI No2 «Konebanus u
BOJTHBD)
5 Onruka JI0aboparopHas pabota Ned Kontponrhass pabora
«OrnpeniesieHne mokazarens Ne3 «Omnruka»
MIPEIOMJICHUS JAHHOTO COpTa
CTCKJIa»
JlaGopatopHas pabota Ne5
«Omnpenaenenune GOKyCHOTO
PACCTOSIHUS ¥ ONITUYECKON CHJIBI
coOuparonien TUH3bDY
JlaGopatopHas paboTa Ne6
«Omnpenenenune [[nmmHbI CBETOBOM
BOJTHBI TTPH TIOMOTITH
JTU(PAKIIMOHHON PEIIETKI
6 CTO
7 KBanToBas uzuka Jlabopatopnass pabora Ne 7
«HaOmroieHue  CIUIOIIHOTO U
JIMHENYATOTO CIEKTPOBY
8 ®du3rKa aTOMHOTO KonTpoarsHas padota
sapa Ne 4 « KBanroBas
buznkay
9 IToBTOpEeHue Wrororas

KOHTpOJIbHasA paboTa
Ne5

NTOI'O




ITPUHATO
Pemennem
METOIUYECKOTO
00BEeIMHEHUSI
YUUTEIIEH
0OII[ECTBEHHBIX U

€CTECTBEHHBIX HAYK
PykoBoautens MO

B.B. Kamapaun

[TpoTokon Nel
ot 26 aBrycra 2022 rozna

COTI'JTACOBAHO

3aMecTUTENb IUPEKTOpA

o YBP

N.B. ITapxomeHko

[Tpuxkas Ne

oT 29 aBrycra 2022 rona

YTBEPXIAIO
HupekTop

E.1O. baneBuu
IIpukas Ne

KAJIEHIAPHO-TEMATHUYECKOE ITVNTAHUPOBAHWE

K paboyeil mporpamme yaeOHOTo mpeamera

YPOBHH), pEKOMEH1I0BaHHOMY MUHUCTEPCTBOM INpocBelieHus: PO;
aBTopsl ['.4. Msakuiues, b.b. byxosues, B.M. Hapyrun. Mocksa «IIpocsemienue» 2020.
2 yaca B Hezento. Beero: 68 yacos

ot 30 aBrycra 2022rozaa

«Dusukay, 11 knace no yueOHUKY A1 0011e00pa30BaTeNbHbIX yUpexkaeHH (0a30BbIi U yriyOIeHHBIN

VYuurens: FOpbeBa Onbra JIbBoBHa,

yuuTenb QU3NKU

Ne Ha3zBanue pa3zaenos, Tembl ypokoB | Bun 3ansitus | Kon-Bo| JlomaiHee 3amaHue Jara
YacoB
T1aH dakt
1/1  |Oxpana Tpyzna Ha ypoke. BxomaHo# [loBTopeHue 1 [ToBTOopuTh 10 KII1. 1.09
MOHUTOPHUHT M3y4EeHHOT O «MarHuTHoe 1nosie»
MaTepuaia
2/2 MarnuTHO€ 1011e, ero cBoiicTBa. [3yueHue 1 §1,2 Cr.ctp.141 5.09
Bekrop B, nmuHMM MarHuTHOM HOBOT'O Nel068,
WHAyKIAH. JleiicTBHe MarHUTHOTO MaTepHaa 1069
M0JIs1 HA IPOBOJTHUK C TOKOM.
Cuia Amriepa.
JlaGoparopHas 1 §3Cr.crp.143 Ne1078, 8.09
3/3 Jlaboparopuas padora Nel pabota JI.P.Nel Ha ctp. 413
«HaOmronenue neiicTBus
MarHUTHOTO TIOJISI HA TIPOBOIHUK C
Tokom» T\b
4/4 JlelictBue MarHUTHOTO TOJs Halllzyuenue 1 §4,5Cr.crp.146 12.09
NBUKYIIMICS 3JEKTPUUECKUUHOBOTO Nel1097
zapsia. Cuia Jlopenna. Mareprasa
5/5  |Pemenue 3amgay. [loBTOpEHME 1 |§4,5Cr. cp. 146 15.09
CaMocTosiTenbHast paboTa Mo TeMe M3y4eHHOTO Ne1098,1099
«CHIIbI MATHUTHOTO TIOJIS. MaTepuana




6/6 DNEKTPOU3MEPUTETHHBIE [ToBTOpEeHME § 2 ctp. 14-15, EI'D na| 19.09
pubopsl. Pemenne 3aaay. M3Y4EHHOTO cTp.16
MaTepuaia
7/1  |SIBneHue 3NIeKTpoMarHUTHO3yueHue §6-8, Cr.ctp.147 22.09
MHAYKIMA.  MarHuTHbIi TOTOKHOBOTO NelllO
Hanpasnenue MHAYKIIHOHHOTOMAaTepHasa
roka. [IpaBuiio Jlenua.
3axon OMU.
8/2 DJAC wuHaykuuu B ABWKYyHHXCAM3ydeHne § 9 Cr.cTp.147 26.09
MMPOBOTHUKAX HOBOI'O Nel121-1123
MaTepuaia
9/3 JlaboparopHas pabota Ne2: JlaGoparopHas § 10,cTp. 45 3agaun 29.09
W3ydeHue sBieHus pabota JUISL caM. pel,
DIICKTPOMATHUTHOM UHYKIrK» T\l Ct.cTp.149 Nel137
eIIeHHe 3a/1a4.
10/4 Camounnykuus. UanyktuBHOCTH3yueHHE §11, 12, cTp. 52 3.10
YHEpI'ysi MAarHUTHOTO HOBOTO ajadyu  JAJis caM. pelll,
OJIS. MaTepuaa Ct.cTp.151
Ne1160,1162
11/5 6.10
KontpoJasHnas padora Nel [ToBTOpEHME MOBT.9KJI.
«Marnutnoe noJie. IMHN» M3y4EHHOTO «Konebanus»
MaTepuaia
12\1 (CoGoaHble, BBIHYXICHHbIE3yueHue § 13 Cr.cTp.68 10.10
KOJICOaHNSI. HOBOTO Ne 490-493
MatemMaTuuecKuii MasiTHUK. MaTepuana
13\2 13, ers Ha cTp. 58 13.10
JIaGoparopHas pabota Ne3l/TabopaTopHas
«Onpenenenue ycKopeHusjpadboTa
CBOOOTHOTO najIeHust npy
romoru Mastauka» T\b
14\3 |ITunamuka kosiebarenbHorollizyuenue §14,15, ctp. 68 3agaun | 17.10
TTBUKCHHSL. ["apMoHUYeCKHNEHOBOTO TUTST CaM.petll.
KoJIeOaHuUs. MaTepuana
15/4  |®a3a koneGauwmii. [Ipespamienus | M3ydyenune §16, 3amanme Ha ctp. | 20.10
HHEPIUU NP KoJeOaHUX. OBOTO 73
Pe3oHanc. [aTepuraia
16/5 [BOOOIHBIC M BBIHYK/ICHHEIC M3yuyenne § 17,18 Cr.ctp166
IIeKTPOMarHUTHbIE KOJIEOAHHUS. HOBOI'O Ne1248-1251 yctHO
MaTepuana
17/6 | KosebaTenbHbI KOHTYP. MN3yuenne § 19,20 Cr.ctpl67
[peBpallieHue SHEPrun Npu HOBOT'O Nel1262,1263, 3anaun
IIEKTPOMAarHUTHBIX KOJIEOaHHSIX. |[MaTepuaa TUTSL cCaM. Pell. Ha CTp.
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18/7 [lepemenHBIil neKTprUecKuil TOK. [M3ydeHue § 21-25
AKTUBHOE COMIPOTHUBJIEHUE, HOBOT'O Cr.ctp169 Nel278
MaTepuaia
19/8 [HAYKTHBHOE M EMKOCTHOE MN3yuenue § 21-25
onpoTuBiieHuE. Pezonanc. HOBOTO Cr.ctpl69
MaTepuaia No1279,1281
20/1 [enepupoBanue 3jeKTpuUecKoii |M3ydyenune § 26, Ct.ctpl78
pHepruu. TpanchopmaTopsl. HOBOTO Ne1349,1353
MaTepuana
21/2  [Ipou3BOACTBO, epenayda u N3yuenue §27-28, 3apaum ans
CIIOJIb30BaHUE JIEKTPUUECKOM O0BOT'O cam.peul. Ha cTp. 115,
HEPIUH. [aTepuasna Cr.ctpl79 Nel354
22/1 |MexaHHYECKHE BOJIHEI, BUIBL, M3yuenue §29-30
XapaKTePUCTHKH. HOBOT'O
PacripocTpaHeHue BOJIH B yIIpyrux MaTepuana
cpenax. YpaBHeHUe Oeryuiei
BOJIHBI.
23/2 [3ByKOBBIC BOJIHBLM3yueHHe §31-34, 3amaum Ha CTp.
Nutepdepennus, audpakiuus HHOBOTO 130
MOJISIPU3ALINS MeXaHHYeCKuXMaTepuasia
BOJIH.
24/3  [DnekTpoMarHUTHAs BOJIHA. N3ydenue §35-36,Ct.cTp.179-180
CBOICTBA 3JIEKTPOMArHUTHBIX HOBOT'O Nel355, 1357
BOJIH. MaTepuaia
25/4 | Tlpunuunet paguotenedonnoin  [M3ydyenue § 37-38, Cr. c1p.181
Bsa3u. [Ipocreiimmii HOBOTO Nel377,
aUOTIPUEMHHUK. Marepuasa 1378
26\5 |Pagunonokanus. [Toustre 0 Nzydenue § 39-43, 3amaun Ha
TeleBUICHUN. Pa3BuTHE CPENCTB  [HOBOIO ctp. 169. Cr.cTp.181
CBSI3H. Marepuaia Nel1377,
1378
2713\2KonTpoJbHasi padoTa Ne 2 [loBTOpEHME Cr. cTp182-183
6 Kosiebanus u BOJTHBDY M3y4EeHHOTO Ne1389,
MaTepuaa 1390,1392
27/1 |AHanu3 KOHTPOJbHOM paboThl.  [M3y4eHue § 44,45 Cr.c1p.200
CkopocTh cBeTa. 3aKOH HOBOT'O Nel1531-1533
OTPaKEHHS CBETA. MaTepuaia
28/2  |akon mpenomnenus ceera. [lonHoe3yueHue § 46-47, Ct. cTp188
TpakeHue. PemieHue 3a1au mo  [HOBOTO Ne1436,cTp.189
eme «OTpaykeHue, IPENoOMIIEHHE» [MaTepuala Ne1447
29/3 laboparopHnas paborta Ned JlaGoparopHast § 48-49, 3amaun Ha
«M3mepeHne noka3arens pabota ctp. 189, Cr.ctp190
npeaomiienus crekiaay T\b No1452
30/4 | JIunza. U3o0paxenue B muH3e  [M3ydenue §50
HOBOI'O Cr.ctpl90 Nel1452
MaTepuaia
31/5 | dopmyia TOHKO# JTHH3HI. N3yuenue §51-52, 3amaum Ha CTp.
YBEJIMUYEHUE JTUH3HIL. HOBOT'O 202, Ct.ctpl192

Marepuaia

No1469-1471




32/6 | Jlaboparopnas padota Ne 5 UlaGopaTopHas Ct.ctp193 Nel1478
WN3mepenue paborta
NTHYECKOW CHIIBI JIMH3BI U
OKYCHOT'O PaCCTOSIHUSI TUH3bI».

/b

33/7 |CamocrosiTenbHast paboTa 1o [ToBTOpeHUE Cr.ctp194 Ne1492

Teme «I'eoMeTpuieckas ONTUKa» |[U3y4EHHOTO
MaTepuana

34/8 |lucriepcus cBeTa. M3yuenue § 53-55 Cr.c1200

WuTepdepeHys cera. HOBOT'O Nel1533,1538
MaTepuana

35/9  |Iudpaxius cera. MN3ydenue § 56-59, 3anaun Ha

JludpakiroHHast pernieTka. HOBOT'O ctp. 224, Cr.ctp194
Marepuaia Ne1492 m\pNe6

6/10 | IToxstpusarus cBera. JlaGopaTopHas § 60, Ct.  ctp. 209
labopamopnas padoma Ne 6 pabota Ne 1606,1605
H3mepeHue IIMHBI BOJIHBI C
OMOIIbIO TP PAKITMOHHON
emetkn» T\b

7/11 Pemenue 3amau o teme [ToBTOpeHuUe Cr. ctp 209 Nel1601,
«Onrtuka» M3Y4EHHOTO 1604

MaTepuaia

8/12 |KourpouabHast padora Ne 3 mol[loBropeHue Cr. cp. 214

TeMe « OnTuka» M3y4EHHOTO Nel610
MaTepuana

39/1  [3aKOHBI AIEKTPOJMHAMHUKH U W3yuenue 60-62, Ct.cTp.209
MPUHIIUIT OTHOCUTEIBLHOCTH. HOBOT'O ©1653,1654
[locTynatel Teopun MaTepuaia
OTHOCHUTEJIBHOCTH.

OTHOCUTENBHOCTh
0JTHOBPEMEHHOCTH.

40/2  |CneactBus u3 noctyinaroB CTO. |[U3ydenue § 63-65, Cr.ctp2l4
PengaruBucTCKas JUHAMUKA. HOBOT'O Nel1658, 1662
[Tpuniun coorBeTcTBHA. CBS3p  [MaTepuana
MEXKIy MacCOU U DHEPTUEH.

41/1 | Bunsl uznyuenuit. IcTouHUKH N3yuenue § 66, Cr. cTp.211
CBETa. HOBOT'O Ne1620-1624, n.p.Ned

MaTepuaia

42/2  Bunsl ciektpoB. CriekTpanbHbiii  |[M3yueHue § 67, Ct.ctp.213

aHanu3. JI.P.Ne 4 HOBOT'O No1642-1646
MaTepHuaa

43/3  [[lIkana 31eKTpOMarHUTHBIX M3yuyenne § 68 cTp.254-255,
n3nyueHuil. MudpakpacHoe u HOBOT'O Ct.cTp.209 Nel1653,
yIbTpauOJIETOBOE U3IYUCHUE.  |[MaTepuaa

44/4  |PeHTreHOBCKHE JTyYH. N3ydenne § 68 cTp. 255-258,
[IpumeHeHue, ob3a, Bpell. HOBOTO Cr.cTp.209 Nel653,

MaTepHuaa Mpe3eHTaINH

45/1 | @otoaddext. 3akoHBI M3yuyenne § 69,70, Ct.cTp.209
botorddekra. YpaBHeHHe HOBOTO Ne1653,
OlinmTeiiHa. [Ipumenenne MaTepuala

dhoTodrddekra.




46/2  |@oronsl. KapnyckynspHo- N3yuenue § 71, EI'D na ctp. 271
BOJIHOBOU JTyaTu3M HOBOTI'O
MaTepuana
47/3  |[laBienue cBeta XMMHUYECKOE MN3yuenue § 72-73, 3amaun Ha
neiicTBue HOBOT'O cTp. 277-278
MaTepuala
48/1 |Crpoenue aroma. OmbIT MN3yuenue § 74
Pesepdopna. HOBOT'O
MaTepuala
49/2  |[KBanToBBIC TIOCTYNaThI Bopa. N3yuenue § 75, EI'D na crp.
Mopaeinb aroma Boaopoa 1o bopy.HoBoro 288
MaTepuana
50/3 Ulazepsl. Meroabl HaOmoAeHus  |M3ydyenue § 76,77, 3amauun Ha CTP.
YaCTHII. HOBOTO 297
MaTepuaa
51/1 |CTpoeHue aTOMHOTO spa. N3yuenue §78,79,80,81 EI'D na
SAnepHble Cuibl. DHEPIUs CBA3M  [HOBOIO ctp. 302
AQTOMHBIX SIJIED. MaTepuaa
52/2 |PanroakTUBHOCTE. Buibl W3yuenue §82,83,84,85, 3amaun
PaIMOAKTUBHOTO U3TYYCHUSI. HOBOTO Ha cTp. 309,322
3aKOH paJIMOAaKTHBHOTO pacraja. MaTepuala
53/3  [Mertoabl HAONIOAEHUS U W3yuenue $86,
[PETHCTpALNH YJICMEHTAPHBIX HOBOTO
YACTHII. MaTepuala
54/4  Slnepubie peakuuu. [enenue saep M3ydenue §87-89, er» Ha ctp.
ypaHa. LlenHble simepHble peakIuu.HOBOTO 331,336
SAnepHslil peakTop. MaTepuaia
55/5  (TepMosiiepHbIC peaKiiu M3ydyenne § 90-91, 3anaun Ha
HOBOTO ctp. 343
MaTepuana
56\6 [[IpumMenenwue saepHOi sHeprun. |M3ydeHnune § 92-94, npe3eHTanyu
buosornueckoe neucreue HOBOT'O
[paJIMOAKTUBHBIX U3ITy4CHUH. MaTepuaa
57\7 | KoutpoabHas pagora Ne 4 no  [[loBTOpeHue [IPE3CHTALNN
TeMe M3Y9ICHHOTO
« KBanroBasi pusuka MaTepuana
58/1 [JaementapHbie yacTHIbI 149 N3yuenue
HOBOT'O §95-96
MaTepuana
59/1 |[Exunas pusuveckas kaptuna [3yuenune §97-98
mupa. 14 HOBOT'O
MaTepuaa
60/1 | Bumumble aBrKeHUS HEOSCHBIX Tell.  |MI3ydeHune §99
3aKOHBI JIBVOKCHUS TUTAHET. HOBOTO
MaTepuana
61/2  |Cucrema 3emis- Jlyna. Wzydenue §100-101
Dr3nyeckas Iprpo/ia IVIaHET U HOBOI'O
MaITbIX TeNT COTHEYHOM MaTepuaia
CHCTEMBL
62/3 |Connie. OCHOBHbIE N3yuenue §102-103
XapaKTEPUCTUKHU 3BE3]L. HOBOTO

MaTCpurajia




63/4 |BHyTpeHHEe CTPOCHHUE M3yuenue §104-105
CoJHIa ¥ 3BE3/ IIIaBHOH HOBOT'O
[0CJIeI0BATEIbHOCTH. MaTepuaia
OBOJTFOLIMS 3BE3.
64/5 |Mneunslii nyTh- Hamia [anaktuka. M3y4denue §106-108
["anakTHKH. HOBOT'O
Ctpoenue u 3Bomonyst BeenenHoil.  MaTtepuana
65/1 [[loBropenue: «KuHemaruka. [ToBTOpEeHUE
JInHamukay M3YYEHHOTO
MaTepuaa
66\2 [[ToBropenue: «Monekynsipaast  [[loBropeHue
¢buznka. TepMoarHAMIKAY M3y4EeHHOTO
MaTepuaia
67\3 [[loBTOpeHwe: [ToBTOpEeHUE
«QNEKTPOINHAMUKAY M3y4EeHHOTO
MaTepuaia
68\4 |Urorosas [ToBTOpeHue
KOHTpOJIbHAs paboTa M3y4EeHHOTO
NesS MaTepuaia
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