[Ipuioxxenne k 0CHOBHOI 00pa30BaTENbHON ITPOrpaMMe
cpeaHero oouiero o0pa3oBaHusl, yTBEpKACHHON
npuka3zom 1o MKOVY «Cpennss mxosia Ned»

ot 01.09.2023 r. Ne183-O1

Padouas nporpamma no ¢usuke 6azoBoro ypoHs aisi 10-11-x kiiaccon

IHosicHuTeaAbHAA 3aIIMCKA

Paboyas nmporpamma no gusuke Ha ypOBEHb CpeIHEr0 00IIero oOpa3oBaHusl ISt
oOyuarommuxcst 10-11-x kmaccoB MKOY «Cpennsist mkonia Ned» pazpaborana B
COOTBETCTBUU C TPEOOBAHUSAMU:

o ®depepanpHoro 3akoHa ot 29.12.2012 Ne 273-D3 «O6 obpazoBanmu B Poccuiickoit
denepanuny;

o mpukaza MuroOpHayku ot 17.05.2012 Ne 413 «O06 yTBepKIcHUH (eaepabHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIApPTa CPEAHETO 00IIEero 00pa3oBaHUS)
(c u3MeHeHHsAMH, BHECEHHBIMH TIprKa3oM Munnpocsererus ot 12.08.2022 Ne
732);

o mpukaza Munnpocsemenus ot 18.05.2023 Ne 371 «O06 yrBepkacHUH (enepaTbHON
00pa3zoBaTebHON MPOTrpaMMBbl CPETHETO 00IIeT0 00pa30BaHUSY,

o mpukaza Munnpocemenus ot 22.03.2021 Ne 115 «O6 yreepxaeauu [Topsiaka
OpraHu3aIluy U OCYIIECTBICHHUS 00pa30BaTEIbHON NESITETHHOCTH 110 OCHOBHBIM
00111600pa3oBaTEIBHBIM MMPOTPaMMaM — 00pa30BaTEIbLHBIM IIPOrpaMMaM
Ha4yaJbHOTO OOIIEero, OCHOBHOTO OOIIEr0 M CPEeIHEro 00IIero oOpa3oBaHUs Y,

e KOHIIENIIMU NpenoiaBaHust yaueOHoTo npeameTa «Dusukay,

o C(II 2.4.3648-20 «CaHuTapHO-3IHAEMHOJOTHUECKHIE TPEOOBAHUS K OPraHU3alUsIM
BOCIMTaHUS U 00yUYCHUsI, OTJIBIXA U O3JIOPOBIICHHSI IETEH U MOJIOICHKI,
YTBEP)KJICHHBIX MIOCTAHOBJICHUEM TJIaBHOTO caHuTapHoro Bpada oT 28.09.2020 Neo
28,

e CanlluH 1.2.3685-21 «['urneHndeckre HOpMATUBBI U TPEOOBaHMS K 00ECIICUEHHUIO
Oe3omacHoCTH U (WiK) OE3BPEIHOCTH IS YesioBeKa (haKTOPOB CPeIbl OOUTAHUSY,
YTBEP)KJICHHBIX MIOCTAHOBJICHUEM TJIaBHOTO caHuTapHoro Bpada oT 28.01.2021 No
2;

e yueOHOTO IIaHa CPEeTHEro 00IIero 00pa30BaHus, YTBEPIKICHHOTO IPUKA30M
MKOY «Cpenusis mkona Ned» ot 01.09.2023 Ne 174 — O «OG0 yTBepkI1eHUU
OCHOBHOM 00pa30oBaTeIbHON MPOTPAMMBI CPEHET0 00IIer0 00pa3oBaHUs,

e (enepaspHoil paboueli mporpaMMel 1o yueOHOMY mpeaMeTy «Dusnka» 6a30BOro
YPOBHSI.

Pabouyas mporpamma OpueHTHPOBaHA Ha IieJIEBble IPUOPUTETHI, CHOPMYINPOBAHHBIE B
¢benepanbHON paboyeil mporpaMMe BOCIUTaHMS U B pabodell mporpaMMe BOCIUTAHUS
MKOY «Cpennsist mkona Ned». [IporpamMma no ¢gusrke 6a30BOro ypoBHsI Ha ypOBHE
cpeanero oduiero oOpa3oBaHus pazpaboTaHa Ha OCHOBE MOJIOKEHUH U TpeOoBaHUH K
pe3yibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTeIbHOM MporpamMmsl, npeactaBieHHbIX B PI'OC
COO, a Takxe ¢ yueroM (penepasibHoi paboueil mporpaMmbl BOCIIUTAHUS U KOHIETIIUN
npernoaBaHus yueoHoro npeaMera «Pusnka» B 00pa3oBaTeIbHBIX OPraHU3aALUIX
Poccuiickoit @enepanuu, peanu3yonmx OCHOBHbIE 00pa30BaTeIbHbIE IPOTPAMMBI.



Copneprxanue mporpamMmmel 1o (pu3uKe HaIpaBlIeHO Ha (POPMUPOBAHHE €CTECTBEHHO-HAYYHOM
KapTuHbl Mupa oOyyaromuxcs 10-11 kimaccoB npu 00ydueHun ux Gusnke Ha 6a30BOM ypOBHE
Ha OCHOBE CHCTEMHO-JEATEIBHOCTHOTO 1oaxoa. Ilporpamma no (pusnke COOTBETCTBYET
tpedoBarusm OI'OC COO k mmaHupyeMBbIM JTHYHOCTHBIM, IPEIMETHBIM U METAIIPEIMETHBIM
pe3yibpTataM 00y4eHHs, @ TAKXKE YUUTHIBAET HEOOXOAMMOCTh PeaTN3allii MEXKIIPEIMETHBIX
CBsi3ell (PM3MKHU C €CTECTBEHHO-HAYUYHBIMU y4eOHBIMH ITpeaMeTaMu. B Hell onpenenstoTes
OCHOBHBIE LIEJIH N3y4eHUs (PM3UKH HAa YPOBHE CPEAHEro 00IIero o0pa3oBaHusl, IUIAHUPYEMEbIe
pe3yJIbTaThl OCBOCHHUS Kypca (PM3HKH: JTIMYHOCTHBIC, METAIIPEMETHbIC, TIPEAMETHBIC (Ha
0a30BOM YpOBHE).

[Tporpamma o ¢u3uKe BKIIOYACT:

e IUIAHUpYEMBIE pe3yJabTaThl OCBOCHUS Kypca (pU3UKH Ha 6a30BOM ypOBHE, B TOM
qyclie IpeIMETHbIE Pe3yIbTaThl IO rojaM 00yUYeHMUS;
e cojepkaHue yueOHoro npeamera «Pu3nka» 1o rogam o0ydeHusl.

dusnka Kak HayKa 0 Hanbosiee 00IIMX 3aKOHAX MPUPOJIBI, BRICTYIAs B KAYECTBE yU4EOHOTO
IpeMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIa/ B CUCTEMY 3HaHUN 00 OKpYKaroleM
mupe. [lIkonpHbIi Kype GU3NKN — cHCTEMOOOPa3yIOUIHii 1151 €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEMETOB, MOCKOJIbKY (U3NYECKUE 3aKOHBI JIEXKAT B OCHOBE MTPOLIECCOB U
SIBIICHUH, U3y4aeMbIX XUMUeEH, Ouosorue, pusnueckoil reorpadueil 1 aCTpOHOMHEH.
Hcnonb3oBaHne U akTUBHOE MPUMEHEHNE (PU3NUECKUX 3HAHUH OTpeeNsieT XapakTep U
pa3BUTHE pa3HOOOPA3HBIX TEXHOJIOTHH B c(hepe IHEPreTUKH, TPAaHCIIOPTa, OCBOCHHUS
KOCMOCa, MTOJIydeHHs HOBBIX MaTEpHAJIOB C 3aJJaHHBIMM CBOMCTBaMU U Jp. M3ydyeHue Gpusuku
BHOCHUT OCHOBHOMH BKJIaJ] B (POPMUPOBaHNE €CTECTBEHHO-HAYYHOU KaPTUHBI MUpa
oOyyaromuxcs, B (GOpMHUPOBAHUE YMEHUN IPUMEHATh HayYHBIN METO/I O3HAHUS TIPU
BBITIOJIHEHUM UMU Y4E€OHBIX UCCIIEJOBAHUM.

B ocHOBY Kypca ¢u3uku A5 ypoBHS cpeHero ooiiero oopa3zoBaHus MOJ0KEH Pl UIEH,
KOTOpbIE MOKHO paccMaTpHUBaTh KaK MPUHIIUIIBI €r0 MOCTPOCHHUS.

Wnes uenoctHocTu. B cooTBeTCTBHMU € HEM KypC SIBISETCS IOTUYECKH 3aBEPILIEHHBIM, OH
COJICP’KUT MaTepuai U3 BceX pas3ieiaoB GU3MKH, BKIIOYAET BOMPOCHI KaK KJIACCUUECKOH, TaK
Y COBPEMEHHOU (PU3UKHU.

Wnes renepanuzanuu. B cooTBeTCTBUU ¢ Hell MaTepuai Kypca GU3UKU 00beTUHEH BOKPYT
¢buznueckux Teopuii. Beaymm B kypce sBisieTcsi popMUpOBaHUE MPEICTaBICHHN O
CTPYKTYPHBIX YPOBHSIX MaTE€pHH, BEUIECTBE U IOJIE.

Wnes rymanutapuszanuu. Ee peanusanus npeamnoiaraet UCrojib30BaHHE TYMaHUTapPHOTO
noTeHIHana GU3NIECKO HayKH, OCMBICIICHUE CBSI3U Pa3BUTHUS PU3UKH C PA3BUTHEM
oOIm1ecTBa, a TaKkKe C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMH M 9KOJIOTHYECKUMHU
poOIeMaMHu.

Unes HpHKHaHHOﬁ HaITpaBJICHHOCTH. Kpr (1)I/I3I/IKI/I npearoJrara€t 3HakOMCTBO € IMPOKUM
KpYroM TCXHUYCCKUX U TEXHOJIOTUYCCKUX HpI/IJ'IO)KeHI/Iﬁ N3YYCHHBIX Teopnﬁ 1 3aKOHOB.

Hpaes skonoru3amnuu pCaAIN3yCTCA NOCPCACTBOM BBCACHUA 3JICMCHTOB COACPIKAHUA,
ITOCBAIICHHBIX 9KOJOTHYCCKHUM npoGneMaM COBpPCMCHHOCTH, KOTOPBIC CBA3AHbI C PA3BUTHEM



TEXHUKH M TEXHOJIOTHH, a TaK)Ke 00CYXKICHHUS MPoOJIeM parlioHaILHOTO
MPUPOJIOTIONIF30BAHUS U KOJOTMYECKON O€30IaCHOCTH.

CrepXHEBBIMH 3JIEMEHTaMH Kypca (GU3UKH Ha YPOBHE CpeaHETOo 00miero o0pa3oBaHus
SIBISIFOTCSL (pr3rueckue Teopun (PopMUPOBAHUE MPEACTABICHUN O CTPYKTYPE HOCTPOCHHUSI
¢bu3nveckoit Teopuu, poiu HyHJAMEHTAIBHBIX 3aKOHOB U IIPUHIIMIIOB B COBPEMEHHBIX
MPEACTAaBJICHUAX O MMIPUPOAC, I'PAaHUIIAX TPUMCHUMOCTHU Teopnﬁ JUIA OIIMCaHUs €CTECTBCHHO-
HAYYHBIX SIBJICHUI U TPOLIECCOB).

CucTeMHO-1esTeIbHOCTHBIN MOJIX0/] B Kypce (PU3UKU pealln3yeTcs IPEXk e BCETO 3a CUET
OpraHM3aIiK 3KCIIEPUMEHTAILHON J1eATeNbHOCTH 00ydaromuxcs. J{ius 6a30Boro ypoBHs
Kypca (pU3MKU — 3TO UCIIOJIb30BAHUE CUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX
AKCIEPUMEHTOB U JIabOpaTOPHBIX pabOT, KOTOPHIE B TpOorpaMMe 1o pusnke 00beINHEHBI B
0OLIMIl CIMCOK YYEHMUECKUX IPAKTUUECKUX padoT. Boienenue B yka3aHHOM MepeuHe
71a00paTOpHBIX padbOT, MPOBOJUMBIX JJIsi KOHTPOJIS U OLIEHKH, OCYIIECTBIIETCS YYaCTHUKAMU
00pa3zoBaTeNIbHOTO MPoIlecca UCXO S U3 0COOCHHOCTEH MJIAaHUPOBAHUS M OCHAIIICHUS
kabuHeTa Qusuku. [Ipu sToM obecrieunBaeTcs oBiaieHne 00yJaroUUMUCT YMEHUSIMU
MIPOBOJUTH KOCBEHHbBIE U3MEPEHHUSI, UCCIIEIOBAHUS 3aBUCUMOCTEN (DHU3MUECKUX BETUYMH U
MTOCTAaHOBKY OTBITOB I10 MPOBEPKE MPEUI0KEHHBIX TUIIOTES.

Boiabimoe BHnManue YACTACTCA PECIICHUIO PACYCTHBIX U KAYCCTBCHHBIX 3a4a4. HpI/I 3TOM IJIsA
pacYeTHBIX 3a7a9 MPHOPUTETOM SBJISIOTCS 337a9 C IBHO 3a/IaHHOM (PU3UIECKOU MOJICIIBIO,
MO3BOJISIONINE IPUMEHSTh U3y4CHHBIC 3aKOHBI 1 3aKOHOMEPHOCTH KaK U3 OJJHOTO pa3jerna
Kypca, Tak U HHTETpUPYs 3HAHUS U3 PA3HBIX pasaenoB. [ kaduecTBEHHBIX 33124
MIPHOPUTETOM SIBJISTFOTCS 33/1aHUSI HA OOBSICHEHUE MPOTEKAHUS (PU3HMUECKUX SBICHUN U
MIPOIIECCOB B OKPYKAIOIIEH KU3HH, TPEOYIomne BHIOOpa PU3NIECKON MOACTN ISl CUTYaIlun
MPAaKTUKO-OPHEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuM ¢ TpeboBanusmMu OPI'OC COO k MarepraabHO-TEXHUUECKOMY 00€CIIeUeHUI0
y4eOHOT0 mpo1iecca 6a30BbIi YPOBEHBb Kypca (U3HKH HAa YPOBHE CPEIHETO 00IIEro
00pa3oBaHUs JOJKEH U3y4aThCsl B YCIOBUSIX MPEeIMETHOro KabruHeTa GU3UKH WU B
YCIIOBUSAX UHTETPUPOBAHHOTO KaOMHETa MPEAMETOB €CTECTBEHHO-HAYYHOIO [IUKJa. B
kabuHeTe PU3MKHU JOJHKHO OBITh HEOOX0IMMOE JTabopaTopHOE 000OPYA0BAHHUE IS
BBITIOJIHEHUS YKAa3aHHBIX B MpOrpamme 1o (pu3nuKe yUeHHYeCKUX MPaKTHYeCKUX padoT u
JEMOHCTPAIIMOHHOE 000PYA0BaHHUE.

HGMOHCTpaHI/IOHHOC O60py,Z[OBaHI/I€ Q)opMpreTc;I B COOTBCTCTBHUHU C IIPUHIUIIOM
MUHHUMAJBHOM JOCTAaTOYHOCTH U oOecrneynBaeT IMNOCTAaHOBKY IICPCUYHUCIICHHBIX B ITPOIr'paMME
110 (I)I/ISI/IKG KIIFOYCBBIX ,Z[eMOHCTpaLII/Iﬁ AJIsL UCCIICAOBAHUSA U3YUACMBIX SIBJICHUI U IMpoueccoB,
OMIIUPUYICCKUX U (I)YH,Z[aMeHTaJ'ILHLIX 3aKOHOB, UX TCXHUYCCKUX HpI/IMeHeHPlﬁ.

JIaGopaTtopHoe 060py10BaHHE Il YAEHUUECKUX NMPAKTHYECKUX PaboT (popMHUpYyeETCs B BUIE
TEMaTHYECKHX KOMILUIEKTOB U 00eCcIIeYnBaeTCs B pacyeTe 0HOTO KOMIUIEKTA Ha JBYX
oOyyaromuxcs. TeMarnueckne KOMIJIEKTHI JIAOOPATOPHOTO 00OPYAOBAHUS 10JKHBI OBITH
MIOCTPOEHBI Ha KOMIUIEKCHOM HCIOJIb30BAaHUHU AHAIOTOBBIX U U(PPOBBIX TPUOOPOB, a TAKKE
KOMIBIOTEPHBIX U3MEPHUTEIBHBIX CHCTEM B BHJIE IM(POBBIX JIaOOpaTOpUil.

OCHOBHBIMU EeJIAMU U3YYCHU A (I)I/IBI/IKI/I B O6I.I.ICM O6paSOBaHI/II/I SIBJISIFOTCSL.



(dbopmMupoBaHHue UHTEpECA U CTPEMIICHUS 00YJAIOIIUXCS K HAYYHOMY U3YUCHHIO
IIPUPO/IbI, Pa3BUTHE UX UHTEJUIEKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;
pa3BUTHE MPEICTABICHUI O HAYYHOM METOJE MO3HaHUsS U (hopMupoBaHue
HCCIIEA0BATEIBCKOTO OTHOIIEHHUS K OKPY/KAIOIIUM SIBJIICHUSIM;

(hopMupoBaHHE HAYYHOTO MUPOBO33PEHHS KaK Pe3ysbTaTa H3y4eHUsI OCHOB
CTPOCHUS MaTepHH U PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;

(bopmMupoBaHue yMEHHI OOBSICHSITH SBJICHHUS C HCIIOJIE30BAaHHEM (DPU3NIECKUX
3HAaHUH U HAy4YHBIX JOKA3aTEIIbCTB;

(hopMupoBaHHe MPEACTABICHUN O PO HUUKHU ISl PA3BUTHS IPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJIOTHH.

JIoCTIDKEHHE STHX IIeTIe 00ecTieunBaeTCs PeIeHHEM CIIEAYIOIUX 3a/1a4d B IIpoIiecce
M3y4YeHus Kypca GU3HKN Ha YPOBHE CpEHEro 001Iero 00pa3oBaHus:

e TpUOOpETeHHE CUCTEMBI 3HAaHUM 00 00IIUX (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPUSIX, BKIIIOUAsi MEXaHUKY, MOJIEKYISIPHYIO (DU3HKY,
AJIEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPU3UKH;

e (opMHpOBaHHE YMEHUN IPUMEHSTh TEOPETUUECKHIE 3HAHUS JIJIs1 OOBSICHEHUS
(bu3nyecKuXx SBICHUN B IPUPOJIE U AJISl IPUHATUSA IPAKTUYECKUX PEIICHUN B
MOBCETHEBHOM KU3HHU,

e OCBOEHHE CIOCOOO0B peLIEHUS PA3IMYHbIX 33/1a4 C BHO 3aJJaHHON (r3HUecKoit
MOJIENbIO0, 3a/1a4, MOIpa3yMEBAOIINX CAMOCTOSITELHOE CO3JaHle (PU3NYECKON
MOJIEIH, aICKBATHOM YCIOBHSM 3a/1a4H;

e IIOHMMaHUE (PU3NYECKUX OCHOB M MIPUHIUIIOB JEHCTBUS TEXHUYECKUX YCTPOICTB 1
TEXHOJIOTMYECKHUX IPOLECCOB, UX BIIUAHUSA HA OKPYKAIOLYIO Cpeny,;

¢ OBJIAJICHUE METOJaMHU CaMOCTOSTENIBHOTO TUIAHUPOBAHNUS U IPOBEICHHUS
(bu3nYeCKUX SKCIIEPUMEHTOB, aHAJIN3a U HHTEpIpETallui HHPOPMaLIUH,
OTIPEACIICHNUS JOCTOBEPHOCTH MIOJIyYEHHOTO PE3yJIbTaTa,

e CO3/IaHHE YCJIOBMM Ul pa3BUTHs YMEHHUH IIPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPYECKOH AEATEIBHOCTH.

Ha usyuenune ¢usuku (0a30BbIi YpOBEHB) HAa YPOBHE CPEIHETO 00IIEro 00pa3oBaHus
orBoautcs 136 uacos: B 10-m kiacce — 68 yacos (2 yaca B Hezeno), B 11-m kiaacce — 68
yacoB (2 Jaca B HEJIENIO).

[Ipennaraemsiii B mporpamme 1o ¢pu3uke nepeueHs 1a00paTOPHBIX U MPAKTUUECKUX paboT
SIBJISIETCS PEKOMEHIOBAaHHBIM, YUUTEIb AETACT BBIOOP MPOBEACHUS J1a0OPAaTOPHBIX padboT U
OTIBITOB C YYETOM MHJIMBUIYATbHBIX OCOOCHHOCTEH 00Yy4atomuXxcsl.

J1a peanuzanuu MporpaMMbl HCTIONB3YIOTCA YUeOHUKHU, JOMYIEHHBIE K UCTIOIb30BAHUIO
MIPH peann3aliii UMEIOIINX TOCYAapCTBEHHYIO aKKPEAUTAIINI0 00pa30BaTeIbHBIX MPOTPAMM
HaYaJbHOTO O0IIEro, OCHOBHOTO OOIIEro, CpelHero oOIiero oopa3oBaHus OpraHu3alusIMy,

OCYIIECTBISIOIIMMU 00pa30BaTENbHYIO NESITEIbHOCTD, MPHUKa30M MUHIIPOCBEIIEHUS OT
21.09.2022 Ne 858:

o ®wusuka, 10 knacc/ Mskuries I'.51., Byxosiies b.b., Cotckuii H.H. mox penakiueit
[MapdentreBoit H.A., AknronepHoe obmiectBo «M3marensctBo "IIpocBemienne'»;
o ®wusuka, 11 knacc/ Msikumes I'.JI., byxosues b.b., YUapyrun B.M. non penakimeit
[TapdentneBoit H.A., AknionepHoe obmiectBo «M3marensctBo "lIlpocBemienue'»;
o <. >



DJeKTPOHHBIC 00Pa30BaTENILHBIE PECYPChI, JOMYIIEHHBIE K UCIIOJIb30BAHUIO TIPH PEaTn3aIliH
HMCIOIUX I'OCYJAPCTBCHHYHO AKKPCAUTALIUTO O6pa30BaTeJILHBIX nporpaMm Ha4aJIbHOT'O
00111ero, OCHOBHOTO 00IIET0, CpeHEro 00IIero 00pa3oBaHus MPUKa30M MUHIIPOCBEIICHUS
ot 04.10.2023 Ne 738:

o bubmmoreka marepuanos ®I'MC «Mos mikona — lib.myschool.edu.ru/market
o <..>

Il.tanupyembie pe3yjabTaThbl 0CBOCHUS
POrpaMmbl

OcBoenune yueOHoTO npeamera «Dusuka» Ha ypoBHE CpeHETo 0011ero 0opa3oBaHus
(6a30BBIi YpOBEHB) JOKHO 00ECTICUUTH TOCTHKEHUE CICIYIONUX THYHOCTHBIX,
MCTAIMPECAMETHBIX U IPEIMETHBIX O6pa3OBaTe.]'H)HBIX PE3YIbTATOB.

JINYHOCTHBIE Pe3yJIbTAThI

.HI/I'—IHOCTHBI@ pe3y.]'IBTaTI)I OCBOCHUA yqe6Horo npeJ:[MeTa «d)mm(a» JOJIKHBI OTpa)KaTI)
TOTOBHOCTb U CITOCOOHOCTH 00YJArOIINXCS PYKOBOJICTBOBATHCS CHOPMHUPOBAHHON
BHYTPEHHEH MO3UIMEN TUYHOCTH, CUCTEMOM LIEHHOCTHBIX OPUEHTAIIUM, TO3UTUBHBIX
BHYTPEHHHUX YOSKJICHHUM, COOTBETCTBYIONIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCUUCKOTO
o011ecTBa, pacIIMpeHne KU3HEHHOTO OTBITA U OIbITA ACSITEIBHOCTH B MPOIIECCE peaTu3ain
OCHOBHBIX HaIlpaBJICHUH BOCITUTATEIHLHON IEATETLHOCTH, B TOM YHCJIE B YaCTH.

1) rpasKIaHCKOro BOCIIMTAHUS

C(bOpMI/IpOBaHHOCTB rpa>1<L[ch1<0171 O33N 06yqa101ueroc>1 KaK aKTUBHOI'O U
OTBETCTBCHHOI'O YJICHA pOCCHﬁCKOFO 06H_IeCTBa;

MPUHATHE TPAAUIIMOHHBIX OOIEYEIOBEUECKUX TYMAHUCTHYECKUX M IEMOKPATHUECKHIX
[EHHOCTEMH,

TOTOBHOCTH BECTU COBMCCTHYIO JACATCIBbHOCTb B HUHTCPCCAX I'PAKAAHCKOT'O 06H_ICCTB3.,
y4aCTBOBAThL B CAMOYIIPABJICHUU B 06p330BaTeHLHOI71 OpraHM3aluy,

YMCHHC B3aMMOJICHCTBOBATh C COLIMAILHBIMU HHCTUTYTAaMH B COOTBETCTBUU C UX
(I)YHKI_[I/ISIMI/I W Ha3HAa4YCHHEM,

TOTOBHOCTH K TyMaHUTapHOM U BOJOHTEPCKOM JIEATEIBHOCTH,
2) IAaTPHOTHYECKOT0 BOCIIHTAHUSI:
c(OPMHUPOBAHHOCTh POCCUHUCKOM Ipa)IaHCKOM MACHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIIEHUE K TOCYIapCTBEHHBIM CHMBOJIAM, TOCTIKEHUSM POCCHUICKUX YUEHBIX
B 0051aCTH (PU3UKH U TEXHUKH;



3) TyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS .
c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHHUS, STHUECKOTO TIOBEICHUS;

CIOCOOHOCTH OIEHUBATH CUTYALMIO U IPUHUMATh OCO3HAHHBIE PEIICHHsI, ODUCHTUPYSCH Ha
MOpPaJIbHO-HPAaBCTBEHHBIE HOPMBI U IECHHOCTH, B TOM YHUCJIE B JACSATEIBHOCTH YYEHOTIO;

OCO3HAHHKE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUMBOIO OyAyIIero;
4) 3CTeTHYECKOr0 BOCITUTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYasl 3CTETUKY HAyYHOT'O TBOPUYECTBA, IPUCYILIETO
¢buznueckoi Hayke;

5) Tpy10BOr0 BOCIIUTAHUSI:
MHTEpPEC K pa3IndHbIM cepam npodhecCHOHATBEHON AeSITENbHOCTH, B TOM YHCIIE CBA3aHHBIM
¢ pU3MKON U TEXHUKOM, yMEHHE COBEpILIaTh OCO3HAHHBIN BHIOOP Oynyieit npodeccuu u

PEAIN30BbIBATH COOCTBEHHBIE JKU3HEHHEIE IJIaHBbI,

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO0 U caMOOOpa30BaHMIO B 001acT (PU3UKH HA
NPOTSKEHUU BCEH )KU3HM,

6) 3K0JIOrHYecKOro BOCHUTAHUS:

c(OPMHUPOBAHHOCTH IKOJOTUICCKON KYJIBTYPhI, 0CO3HAHUE III00AIBHOTO XapakTepa
AKOJIOTUUYECKHUX MPOOIIEeM;

IUTAaHUPOBAHUE U OCYIIECTBIICHUE ACUCTBUI B OKpYKaloIllel cpesie Ha OCHOBE 3HAHUS Iesen
YCTOWYMBOTO Pa3BUTHSI YEIOBEYECTBA,

pacIIupeHHUE OIBITA JCATSILHOCTH SKOJIOTHUSCKON HAPABICHHOCTH HAa OCHOBE HMECIOIIUXCS
3HaHUH 10 PU3HKE;

7) EHHOCTH HAYYHOTO NO3HAHMS

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
buznueckoil HayKu;

OCO3HaHHUEC HCHHOCTHU Hay‘IHOﬁ ACATCIIBHOCTH, TOTOBHOCTD B ITPOICCCC U3YUCHU (I)I/I?»I/IKI/I
OCYIICCTBJIATH MPOCKTHYIO U HUCCICA0BATCIILCKYIO ACATCIIBHOCTD HHAUBUAYAJIIbHO U B

rpymnme.

MeTanpeaMeTHbIe Pe3yJabTaThl

ITo3naBaTenbHBIC YHHBEPCAIbHbIE Yy4eOHbIE JeHCTBUSA

Ba3oBble jJornueckue JeicTBus;



CaMOCTOSATEIBHO (POPMYITHPOBATh U aKTYaJIU3UPOBATh MPoOIeMy, pacCMaTpUBaTh
€€ BCECTOPOHHE;

OIIPENENATh eI ACATEIBHOCTH, 33/1aBaTh [IapaMeTPbl U KPUTEPUH UX
JOCTHKCHMS,

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUHSI B pACCMATPUBAEMBIX (PU3HUECKUX
SIBIICHUSX;

pa3pabaTbIBaTh IJIaH PEUICHUS TPOOIEMBI C YYETOM aHaIH3a HMEIOIIHXCS
MaTepUaIbHbIX U HEMAaTEPUAIbHBIX PECYPCOB,;

BHOCHUTH KOPPEKTHBBI B I€ATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLICHUBATh PUCKU MOCIEACTBUM JEATENBHOCTH;

KOOPJIMHUPOBATH U BBIMIOJHATH pabOTy B YCIOBHSX pPeaIbHOT0, BUPTYAIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJIEUCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIICHUE MPU PELLIEHUH )KU3HEHHBIX MTPOOIIEM.

ba3oBble ucciaegoBarebCKHe JIeHCTBUA.

BJIAJACTH HayIIHOfI TepMHHOHOFHeﬁ, KIITFOYEBBIMU ITOHATUSAMU U MECTOJaMHN
(buznueckoi HayKu;

BJIAJAC€THh HaBbIKaMU yqe6H0 -HCCHeﬂOBaTeHBCKOﬁ u HpO@KTHOﬁ JACATCIIBHOCTHU B
obnactu GpU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbBHOMY TIOMCKY
METOJIOB pPEIIeHHs 33129 (U3NIECKOTO COACPIKaHMs, TPUMEHEHHUIO Pa3IMIHbBIX
METOJIOB MTO3HAHUS,

BJIAJICTh BUJIAMU JICSITEITLHOCTH IO MOJTyYCHHUIO HOBOTO 3HAHMUSI, €ro
WHTEpIpETAINH, IPeo0pa30BaHUIO H MPUMEHEHHIO B PA3INYHBIX YIEOHBIX
CUTYaIMIX, B TOM YHUCJIE MPU CO3JITAHUN YIEOHBIX MMPOEKTOB B 00J1aCTH (PU3UKH,

BBISIBJISITH IPUYUHHO-CIICJCTBEHHBIC CBS3U M aKTyaJHM3UpOBaTh 3a/1a4y, BBIIBUTaTh
THIIOTE3y €€ PEeIIeHHsI, HAXOUTh apryMEHTHI IS JIOKa3aTeIbCTBA CBOMX
YTBEP)KJICHUH, 3a71aBaTh TapaMeTPhl U KPUTEPUU PEIICHUS,

aHAJIM3UPOBATH MMOJIy4CHHBIC B XOJIC PEIICHUS 3a/1a41 PE3y/IbTaThl, KDUTUYCCKU
OIICHUBATh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATh M3MEHEHHE B HOBBIX YCIIOBHUSX;

CTaBHUTh U GOPMYIUPOBATH COOCTBEHHBIE 33/1a4H B 00pa30BaTEILHON
NEeSTEITBPHOCTH, B TOM YHUCIIC TIPU U3YYCHUU (PU3UKH;

JIaBaTh OIICHKY HOBBIM CUTYAIlUsIM, OLICHUBATH TPUOOPETEHHBIHN OIIBIT;

YMETh TIEPEHOCUTh 3HAHUS 110 (U3UKE B MPAKTHUECKYIO 001acTh
KHU3HENIEATCILHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJICH, TIPEJIaraTh OPUTHHAIBHBIC TTOAX0/Ibl U PEIICHUS,

CTaBHUTb NPOOJIEMBI M 33]1auH, IOMYCKAIIINE ATbTCPHATUBHBIC PEIICHHSI.

PabGora ¢ undopmanmeii:

BJIaJIeTh HaBBIKAMU MOJIy4eHUs WH(POPMAIMK (PU3NUIECKOTO COACP KaHUS U3
HCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSITEJILHO OCYIECTBIIATH IOMCK, aHAIIN3,
CHCTEMaTH3allMI0 U UHTEPIPETALUI0 HHPOPMALIUHU pa3IMYHBIX BUJOB U (GOpPM
IIPEICTaBIICHMS,

OLIEHUBATh JOCTOBEPHOCTH UH(OPMAIIHH;

UCIOJb30BaTh CPEACTBa HHPOPMALIMOHHBIX M KOMMYHUKAIIHOHHBIX TEXHOJIOTHH B
peleHNH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OPraHU3allMOHHBIX 337134 C
coOuoIeHreM TpeOOBaHUI SPrOHOMHKH, TEXHUKH 0€3011aCHOCTH, TUTHEHHBI,



pecypcocOepexeHuns, IPaBOBBIX U AITUYECKUX HOPM, HOPM HH(POPMALIMOHHOM
0€30I1aCHOCTH,

e CO37aBaTh TCKCTHI (PM3UUECKOTO COJCPIKAHHS B PA3IUYHBIX (pOpMATaX C yIETOM
Ha3zHaveHUs MH(OPMAIUK U IeTIEBOW ayAUTOPUH, BEIOUPAst ONTUMAIBHYIO (hopmy
HpeI[CTaBJIeHI/I?[ n BI/I3yaHI/I3aIII/II/I.

KOMMyHI/IKaTHBHI)Ie YHUBEPCAJbHBIC y‘{eﬁﬂble JeHCTBUA

e OCYHIIECTBIATH OOIICHHE HAa YpOKaxX (PU3UKK ¥ BO BHEYPOUHOU JEATEIHLHOCTH,

e pacmo3HaBaTh MPEANOCHUTKY KOHPIMKTHBIX CUTyalluid U CMSTYATh KOH(JIUKTHI;

e Pa3BEpPHYTO M JOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM SI3bIKOBBIX
CPEACTB;

e TIOHUMATh W UCIOJIH30BATh MPEUMYIIECTBA KOMAHAHOW U UHIMBUIYAIbHOU pabOTHI;

e BBIOMPATHh TEMATHKY U METO]IbI COBMECTHBIX JEUCTBUM C yIETOM OOIIUX UHTEPECOB
¥ BO3MOKHOCTEH KayKJI0TO YJeHa KOJIEKTHBA,

e TPUHUMATH L€ COBMECTHOM JAESITEILHOCTH, OPraHU30BbIBATh U KOOPJIUHUPOBATH
JIEMCTBUSA MO €€ TOCTHKEHUIO: COCTABIIATh IUIAH ACUCTBUM, paclpenesaTh POJIu ¢
Y4€TOM MHEHUH yJ4aCTHUKOB, 00CYXJIaTh PE3yJIbTaThl COBMECTHON PabOTHI,

e OIIEHWBATH KAYE€CTBO CBOETO BKJIAJA M KAXKJIOTO YYaCTHHUKA KOMaHbI B OOIIIHIA
pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPHSIM,

e IpeJyiaraTh HOBBIE MPOEKTHI, OLIEHUBATH UAEU C TTO3UIIMU HOBU3HBI,
OPUTHHAIBLHOCTH, MPAKTUYECKON 3HAYNMOCTH;

e OCYIIECTBIATH MO3UTUBHOE CTPATETUUECKOE OBEJICHNUE B PA3JIMYHBIX CUTYAILUSX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHNE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHble YHUBEpPCAJbHbIE Y4eOHbIE NeHCTBUSA
Camoopranuszanms:

e CaMOCTOSITENILHO OCYIIECTBIIATH MO3HABATEIBHYIO JESITEILHOCTD B 001aCTH (PU3UKH
Y aCTPOHOMMH, BBISBJISITH IPOOJIEMBI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE
3a/1auu;

e CaMOCTOSITENILHO COCTABJISITH IJIaH PEIICHUS PACUETHBIX M KaUeCTBEHHBIX 33]1ad,
IJIaH BBITIOJIHEHUS IPAKTHUECKOI paboOThI ¢ yYETOM UMEIOIIUXCSA PECYPCOB,
cOOCTBEHHBIX BO3MOKHOCTEH U MPeANOouTeHUH;

e J1aBaTh OIICHKY HOBBIM CUTYalIUsIM;

e pacHIMpATH paMKU y4eOHOTO IpeaMeTa Ha OCHOBE JIMUHBIX IPEANOYTEHHI;

e JleJaTh OCO3HAHHBIN BBIOOD, ApryMEHTUPOBATh €r0, OpaTh Ha ce0sl OTBETCTBEHHOCTD
3a pelIeHue;

e OIICHUBATH MIPHUOOPETEHHBIN OTIBIT,;

e crmoco6cTBOBATH (HOPMUPOBAHUIO U MIPOSIBICHUIO SPYAULIUU B 00J1aCTH (PU3UKH,
MTOCTOSIHHO TOBBINIATH CBOYM 00pa30BaTeIbHBIN U KYJIbTYPHBIA YPOBEHB.

CaMOKOHTPOHL, IMOLMOHAJIbHBINA HHTEJJIEKT:

e JIaBaThb OLICHKY HOBLIM CUTYAllUAM, BHOCUTb KOPPCKTUBLI B ICATCIBHOCTD,
OILICHMBATh COOTBETCTBUEC PE3YIbTATOB LCIISIM,

e BIAJETh HaBBIKAMM II03HABATEIHHOM pC(I)J'ICKCI/II/I KaK OCO3HaHUs COBCPIIACMbBIX
JENCTBUI M MBICIIUTEIbHBIX IMpOoNIeCCOB, UX PE3YyJIbTATOB U OCHOBaHMI;



UCIOJIb30BaTh PUEMBbI pe(IeKCHH I OLIEHKU CUTYalluH, BHIOOPA BEPHOTO
peuienus;

YMETh OLIECHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 10 UX CHUKEHUIO;
IIPUHUAMATh MOTUBBI U aPTYMEHTBI IPYTUX PH AHAIN3€E PE3yIbTaTOB AEATEIbHOCTH,
MIPUHUMATD ce0sl, MIOHUMAasi CBOM HEJOCTAaTKU U JOCTOUHCTBA,

IIPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX PH AHAIN3E PE3yIbTAaTOB AEATEIbHOCTH,
MIPU3HABaTh CBOE IIPABO U MPaBO JPYTrUX Ha OLIMOKH.

B npouecce ocTHKEHNSI TMUHOCTHBIX PE3YJIbTaTOB OCBOEHUS IIPOTpaMMBbl 110 PU3UKE IS
YPOBHSI CpeIHETO 0011ero 00pa3oBaHus y 00yJarouXcsi COBEPIICHCTBYETCS
SMOIIMOHAIBHBIN UHTEJUIEKT, MIPEAIoIaraoi copMupoBaHHOCTD:

CaMOCO3HAHHMS, BKITFOYAIOIIEr0 CIIOCOOHOCTh MIOHUMAThL CBOE YMOIIMOHAIBHOE
COCTOSIHUE, BUJIETh HAMPABIICHUS Pa3BUTHS COOCTBEHHOM SMOIIMOHAIBHOM CepHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUs, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE PUHUMATD
OTBETCTBEHHOCTH 3a CBOE MOBEJIEHNE, CIIOCOOHOCTh aanTHPOBATHCS K
AMOITMOHAHHBIM U3MEHEHHUSIM U TPOSIBIISATh THOKOCTH, OBITH OTKPHITHIM HOBOMY;,

BHYTPEHHE MOTHBAIIUH, BKIIOYAOIIEH CTPEMIICHUE K IOCTHKEHUIO LIEJIH U
yCrexy, ONTUMHU3M, HHUIITMATUBHOCTh, YMEHHUE JIEUCTBOBATH UCXO/ISI U3 CBOMX
BO3MOIKHOCTEM;

SMIIATHH, BKIIOYAIOIIEH CIIOCOOHOCTh ITOHUMATh AYMOIMOHATIEHOE COCTOSIHHIE
JOPYTUX, YIUTHIBATh €r0 MPH OCYIIECTBICHUH OOIICHHS, CIOCOOHOCTH K
COYYBCTBHUIO U COIEPEKUBAHUIO;

COITMATPHBIX HABBIKOB, BKIIFOYAIOIIUX CIIOCOOHOCTh BHICTPAaUBaTh OTHOIIICHHUS C
JIPYTUMU JTIObMHU, 3a00TUTHCS, TIPOSIBIISATE HHTEPEC U pa3perniaTh KOHOIUKTHI.

HpeIlMeTHI)Ie PE3YJIbTATbI

10-i1 kiaacce

K kxonny o6y4yenust B 10-m KJjiacce npeMeTHbIe pe3ylibTaThl Ha 6a30BOM YPOBHE JOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTh Yy 0OYUaIOIIUXCSI YMEHUH!

JEMOHCTPUPOBATh HA MPUMEPAX POJIb U MECTO (U3UKH B POPMUPOBAHUU
COBPEMEHHOU Hay4yHOUH KapTHHBI MHPA, B Pa3BUTUN COBPEMEHHOUN TEXHUKHU U
TEXHOJIOTHil, B IPAKTUYECKON NEeSTENbHOCTH JIOCH;

YUUTBIBATh TPAHUIIBI IPUMEHEHUS U3YUYEHHBIX (PU3UUECKUX MOJIECIICH!
MaTepuaabHas TOUKa, HHeplMaibHas CUCTEMa OTCYeTa, aOCOTIOTHO TBEPIOE TETIO,
WJeanbHBIN ra3, MOJEIHN CTPOEHUS Ia30B, KUAKOCTEW U TBEPBIX T€, TOUCUHBIN
ANEKTPUYECKHI 3apsi/i IPH pelieHn: (pU3nuecKux 3aaad,

pacrno3HaBaTh (pU3HUECKHe ABICHUS (IPOLECCHI) U 0OBSICHATH UX HAa OCHOBE
3aKOHOB MEXaHUKHU, MOJIEKYJIIPHO-KUHETUUECKOU TEOPUHU CTPOEHHUS BEILIECTBA U
3EKTPOIMHAMUKHU: PABHOMEPHOE M PAaBHOYCKOPEHHOE MPAMOJIUHEHHOE ABHKEHUE,
CBOOOJHOE Ta/ICHHE Tel, ABMKEHUE TI0 OKPY)KHOCTH, MHEPILIUs, B3aUMOCHCTBIE
ten, nuddy3us, 6poOyHOBCKOE IBUKEHHUE, CTPOCHHUE KUIKOCTEH U TBEPABIX Tel,
M3MeHeHHe 00beMa TeJl TIPU HarpeBaHUM (OXJIaXICHUH), TETNIOBOE PaBHOBECHE,
WCIapeHue, KOHJeH callus, MIJIaBJIeHUe, KpUCTAIUTU3AlIMs, KUTIEHHUE, BIIAXKHOCTh
BO3/1yXa, MOBBIIIEHUE JaBJICHUS ra3a IPU €ro HarpeBaHUM B 3aKPBITOM COCY/IE,



CBSI3b MEX/1y [TapaMeTpaMu COCTOSIHUS T'a3a B U30IPOIIeccax, IEKTpU3aus Tel,
B3aUMOJICHCTBUE 3apsJI0B;

OTIMCHIBATh MEXaHUYECKOE JIBMIKEHHE, UCTIONB3YS (PU3HUECKUE BEITMYMHBI:
KOOpAMHATA, IyTh, IEPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Tefa, CHIIa,
HMMITYJIbC TeJla, KHHETUYECKasi YHEPTUsl, MOTEHIIUATbHASL SHEPTHs], MEXaHUYEeCKast
paboTta, MexaHWYeCKasi MOIIIHOCTh, TPH ONMCAHUH MTPABUIILHO TPAKTOBAThH
(U3HYECKU CMBICIT UCTIOIB3YEMBIX BEJIMYHMH, UX 0003HAUCHUS U CIUHUIIBI,
HaXOJUTh (OPMYITBI, CBS3BIBAIOIINE JAHHYIO (PU3NUYECKYIO BETMUUHY C APYTUMU
BEIUYNHAMM,

OTIMCHIBATh U3YUYCHHBIC TEIIJIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBJICHHUS, HCTIOIb3YS
(bv3UYecKue BETMYUHBI. IaBJICHHUE Ta3a, TEMIIepaTypa, CPEIHssI KWHETUYeCKast
SHEPTUsI XAOTUYECKOTO JIBIKEHUS MOJIEKYJI, CPEIHEKBAIpaTHYHAS] CKOPOCTh
MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHS dHEprus, padoTta rasa, koapduurueHT
MOJIE3HOTO JCHCTBUS TEIJIOBOTO JABUTATENIS; PY OMTMCAHUU MTPABUIILHO TPAKTOBATh
(bMBUYECKU CMBICI UCTIONB3YEMbIX BEJIMUMH, UX 0003HAYEHUS U €TUHUIIBI,
HaxO0JUTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3MYECKYIO BETUUNHY C IPYTUMU
BEJIUYNHAMMY,

OTIMCBHIBATh U3YUYCHHBIC ICKTPUUYECKUE CBOMCTBA BEIIECTBA U DJICKTPUUCCKUE
siBJIcHHS (IIPOIIECCHI), UCTIOJB3Ys (PU3NYECKHE BETHUNHBI. JICKTPUIECKUN 3apsi],
AIEKTPUUECKOE TI0JIe, HAMIPSHKEHHOCTh MOJIs, TOTCHIINAII, PA3HOCTh TIOTCHITHAJIOB;
MIPY OTIMCAHUH TIPABUIILHO TPAKTOBATH (PU3MUECKHIA CMBICI UCTIOJIb3yEeMbBIX
BEJIMYWH, UX 0003HAYCHUS U €ANHUIIBI; YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIINE
JTaHHYIO (PM3UYECKYIO BETUYMHY C IPYTUMH BETHYNHAMH,
aHATM3UPOBATH (PU3UYECKUE MPOIIECCHI U SIBJICHHUS, UCTIONB3Ys (PU3UIECKUE 3aKOHBI
Y TIPUHITUIIBL: 3aKOH BceMupHOro Tssrotenus, |, Il u 111 3akonst HeroToHa, 3aK0H
COXpaHEHHUs MEXaHWYECKOW SHEPTHH, 3aKOH COXPAHEHHUS UMITYJIbCA, PUHIIUTT
CYIIEPITO3UITUHU CHJI, IPUHITUATI PAaBHOTIPABUS WHEPIIHATBHBIX CUCTEM OTCUETA,
MOJIEKYJIIPHO-KMHETHYECKYIO TEOPHIO CTPOCHUS BEIIECTBA, TA30BbIC 3aKOHBI, CBS3h
CpeIHe KHHETHYECKON SHEPTUH TEIIJIOBOTO ABMYKCHHS MOJIEKYJ C a0COTIOTHOM
TEMITepaTypOH, IEPBBIA 3aKOH TEPMOIMHAMUKH, 3aKOH COXpaHCHUS
ANEKTPUYECKOTO 3apsa, 3akoH KynmoHa, mpu 3ToOM pa3inudarh CIOBECHYIO
(bOopMYITHPOBKY 3aKOHA, €M0 MAaTEMATHYECKOE BhIpaKEHUE U YCIOBUs (TPaHUIBI,
001acTH) IPUMEHUMOCTH;
0OBSCHATH OCHOBHBIC IIPUHITUIIBI ICUCTBHUS MAIIUH, TIPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3Nu4aTh yCIOBUS UX 0€30MaCHOTO UCTOIB30BaHUS B IOBCEIHEBHOM
JKU3HHU,

BBITIOJTHATH AKCIIEPUMEHTHI TI0 UCCIIEA0BAaHUIO (PU3NYCCKUX SBJICHUN U MTPOIIECCOB C
WCIIOJIb30BAHMEM MPSIMBIX U KOCBEHHBIX U3MEPEHHIA, IIPH 3TOM (POpPMYIUpPOBaATh
npobseMy/3agady v rUmoTe3y yueOHOro IKCIIEPUMEHTa, COOMPaTh YCTAHOBKY M3
MPeI0KEHHOT0 000PYAOBaHMSI, TPOBOJUTH ONBIT U (POPMYIUPOBATH BHIBOJIBI,
OCYILIECTBIISITH IPSIMbIE U KOCBEHHBIE M3MEPEeHHsI (PU3NUECKUX BEIUYUH, TIPU ATOM
BBIOMPATH ONTUMAJBHBIN CIIOCO0 M3MEPEHUS U HCIIOIb30BaTh U3BECTHBIE METOIbI
OLICHKH IOTPEIIHOCTEN U3BMEPEHUN;

HCCIIeIOBATh 3aBUCUMOCTH MEXAYy PU3NYECKUMU BEIMYUHAMU C UCIIOJIb30BaHUEM
MPSMBIX U3MEPEHUM, TPU STOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHPOBATH
PE3yNbTaThI MOJTYYCHHON 3aBUCUMOCTH (PH3UYECKHUX BEIMYUH B BUJE TaOJIUIl U
rpaduKoB, JIenaTh BBIBOJIBI 110 Pe3ylIbTaTaM UCCIICOBAHHS,

coOmroaath mpaBuia 0€30MaCHOTO TPy/Aa MPH MPOBEISHUHU UCCIICIOBAHMIA B paMKax
y4eOHOT0 IKCIIEPUMEHTA, YUeOHO-HUCCIIEIOBATENLCKOM 1 MPOSKTHON AEITeThHOCTH
C UCTOJIh30BaHUEM U3MEPUTEIBHBIX YCTPOICTB U 1a00OPATOPHOTO 00OPYIOBAHUS;



e pelaTh pacueTHHIE 33/1a4H C SIBHO 33JaHHOM (PU3NIECKOI MOJEIBIO, UCIOb3Ys
¢u3nveckre 3aKOHbI ¥ MIPUHLIUIIBI, HA OCHOBE aHAIN3a YCIOBUS 33Ja4i BHIOMPATh
(U3NIECKYI0 MOJIEIb, BBIACTATH (PU3HUECKUE BETUUUHBI U (POPMYJIH,
HEOOXOAMMBIE JJISl €€ PEIICHHs], IPOBOJUTH PACUETHI U OLIEHUBATh PEAIbHOCTD
MOJIy4EeHHOTO 3HaUCHUs (PM3MUECKON BEITMYMHEI,

e peulaTh KAUECTBEHHBIE 33/1a4M. BbICTPAUBaTh JIOTUYECKU HEMPOTUBOPEUHUBYIO
LIETIOYKY PACCYX JIEHUM C ONIOPON HA N3YUYECHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U
(usnueckue sBICHUS,

e HCIOJb30BaTh NPHU PELIEHUH YU€OHBIX 3a7a4 COBPEMEHHbIE HH(POPMALIMOHHbIE
TEXHOJIOTMH JUIsl IOUCKA, CTPYKTYPUPOBaHUs, MHTEPIPETALUU U IPEICTABIICHUS
y4eOHOM ¥ HayyHO-IONYJISIpHON MH(pOpPMaIUK, MOTYYEHHON U3 pa3IMYHbIX
HCTOYHUKOB, KpUTHUECKH aHAIM3UPOBATh MOJy4aeMylo HH(OpMaIHIo;

e TPUBOJUTH NPUMEPHI BKJIa/la POCCUNCKUX U 3apyO0eKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, 0OBSICHEHNE ITPOLIECCOB OKPYXKAIOIIET0 MHUPA, B pa3BUTHE
TE€XHUKHU U TEXHOJIOTHIA;

e HCIOJb30BaTh TEOPETUUYECKUE 3HAHUS N0 (PU3HKE B IOBCETHEBHOM KU3HU IS
obecrnieueHns 0€30MaCHOCTH MU 00pallleHuu ¢ MPUOOpPaMH U TEXHUYECKUMU
yCTpOICTBaMH, JUIsl COXpPAHEHHS 3JJ0POBbS M COOJIOJIEHHSI HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYKAIOLIEH CPEJIE;

e paboTaTh B IPYIIE C BHIIOIHEHNEM PA3IMYHbIX COLIMATIBHBIX POJIeH, IIIAaHUPOBATh
paboTy Ipynibl, pallMOHAIBHO PacCHpeeNsiTh 00s13aHHOCTU U TIaHUPOBATh
NeSITeNIbHOCTh B HECTAHIAPTHBIX CUTYAIUsX, aI€KBaTHO OLEHUBATh BKJIa/ KaXKJOr0O
U3 YYaCTHUKOB I'PYIIIBI B PELIEHUE PacCMaTPUBAEMON MTPOOIIEMBI.

11-i1 kaacce

K xonIty o6yuenus B 11-m kyacce npeaMeTHbIE pe3yIbTaThl Ha 6a30BOM YPOBHE JOJDKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMECHHM

e JIEMOHCTPUPOBATh HA IPUMEPaAX POJib U MecTO (pu3uku B HOPMUPOBAHUU
COBPEMEHHOW HAyYHOW KapTUHBI MUPA, B Pa3BUTHHA COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TPAKTUYECCKOH JEATEILHOCTH JIFOCH, IIEIOCTHOCTh M €AMHCTBO
(bU3NYIeCKO KapTUHBI MHPA,

e YUYUTHIBAThH I'PAHMIIBI IPUMEHEHHS U3YUYEHHBIX (PU3HMUECKUX MOJICIICH: TOYCUHBIH
ANIEKTPUYECKHIA 3apsil, JIyd CBETA, TOUCUHBI UCTOUHUK CBETA, SJICPHAS MOJICIIb
aToMa, HyKJIOHHAsl MOJIEJIb aTOMHOTO Sijipa MPH pelieHrH (PU3NICCKUX 3a/1a4;

e pacrno3HaBaTh (hu3MUecKue ABIEeHHs (IPOIECChI) U OOBICHSITH X HA OCHOBE
3aKOHOB JJICKTPOIMHAMUKN U KBAHTOBOW (DU3MKHU: DIIEKTpUYECKAst TPOBOJAUMOCTb,
TEIIOBOE, CBETOBOE, XUMHUYECKOE, MAarHUTHOE JICHCTBUS TOKA, B3aUMO/ICHCTBUE
MarHMUTOB, AJICKTPOMArHUTHAsI WHAYKIIMS, JCWCTBUE MATHUTHOTO IOJIsT Ha
MIPOBOJHHUK C TOKOM U JIBIKYITUICS 3apsijl, IEKTPOMarHuTHbIE KOJeOaHus U
BOJIHBI, PSMOJIMHEHHOE PaCIIPOCTPAHEHUE CBETA, OTPAXKEHHE, TPETOMIICHUE,
uHTepdepeHIus, AMPpakius U MOIIPU3AIUSI CBETA, TUCTIEPCUs CBETA,
doroanextpuueckuii ahdexr (potorddekt), cBETOBOE TaBIECHIHE, BOSHUKHOBEHHE
JTUHENYaToro CreKTpa aToMa BOJA0PO/a, €CTeCTBEHHAs M HCKYCCTBEHHAs
PaaMOaKTUBHOCTH,

e OIUCHIBATh M3YUCHHBIC CBOWCTBA BelleCTBA (3JICKTPUIECKHAE, MArHUTHBIE,
ONTUYECKHUE, JICKTPUUECKYIO MPOBOMMOCTD Pa3InYHbBIX CPE) U
AJIEKTPOMATHUTHBIE SIBJICHUS (ITPOIIECCHI), UCTIOJB3YS (PU3MUYCCKHE BETHUUHBI:
ANEKTPUYECKHI 3apsi/i, CUJIa TOKA, IEKTPHUECKOE HAMPSHKEHUE, DITEKTPUUECKOE



CONPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, AIEKTPOABUKYILAs CHIIa, paboTa TOKa,
WHJIYKIMSI MAarHUTHOTO T0JIs1, cuiia AMriepa, cuia JlopeHiia, MHIyKTUBHOCTD
KaTYILKH, SHEPTUs JIEKTPUUECKOTO U MArHUTHOIO MOJIEH, IEPUOJT U YACTOTa
KoJieOaHuil B KOJIe0aTeIIbHOM KOHTYpE, 3apsijl M CHjIa TOKa B TIPOIECcCe
FapMOHHYECKHUX AJIEKTPOMArHUTHBIX KOJieOaHuid, (POKYCHOE PACCTOSIHUE U
ONTHYECKas CUJjia JIMH3BI, IPU OMMCAaHUH TIPABMWIILHO TPAKTOBATH (PU3UUYECKUMA
CMBICJI MCTIOJIb3YEMBIX BEJIMUMH, UX 0003HAYCHUS U €UHUIIbI, YKA3bIBaTh
(hopMyITbI, CBSA3BIBAIOIINE TAaHHYIO (PU3UYECKYIO BEIMINHY C IPYTUMHU
BEJIMYMHAMU,

e ONHUCHIBATh U3YUYCHHBIC KBAHTOBBIE SIBJICHUS U MIPOLIECCHI, UCTIOJIB3Ys (pU3ndYecKre
BEJIMYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI M YaCTOTA CBETA,
SHEPTHsl M UMITYILC (DOTOHA, TIEPUO/T TIOTypaciiaaa, YSHEPTUS CBSI3U aTOMHBIX sJIED,
MIPU OTIMCAaHUH TIPABUIIBHO TPAKTOBATHh (PU3UUECKUNA CMBICT UCTIOJIB3YEMbIX
BEJIMYWH, UX 0003HAYCHUS U €AMHUIIBI, YKA3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE
JTaHHYIO (U3UYECKYIO BETUYUHY C IPYTUMU BEIMUYMHAMHM, BBIYUCIISTH 3HAUYCHUE
(bU3UYECKON BETUUNHBI;

e AHAIM3UPOBATH (PU3UUYECKUE MPOIIECCHI U SIBJICHUS, UCTIONB3Ys (PU3UIECKUE 3aKOHBI
Y MPHUHIUIIEL: 3aKOH OMa, 3aKOHBI OCJIEIOBATENBHOTO U MAPATIIETLHOTO
COEIMHEHUS TPOBOJHUKOB, 3aK0H J[)oyns—JIeHna, 3aKoH 3JIeKTPOMarHuTHOM
WHAYKIIMH, 3aKOH MPSIMOJIMHEHHOTO PAaCpOCTPAHEHUS CBETA, 3AKOHBI OTPAKECHUS
CBETa, 3aKOHBI IPEJIOMJIEHUS CBETA, ypaBHEeHUe DiHIITeHa 11 hoToaddekra,
3aKOH COXPaHEHHMS SHEPIHH, 3aKOH COXPAHEHUSI UMITYJIbCA, 3aKOH COXPaHECHUS
AJIEKTPUYECKOTO 3aps/ia, 3aKOH COXpPAHEHUs MacCOBOTO YHCIIa, OCTyaaThl bopa,
3aKOH PaIMOAKTHBHOTO PACIIaia, IPH 3TOM Pa3IMi4aTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BhIpaKeHUE U yCI0BUs (TPaHuUIlBl, 00JIaCTH)
NPUMEHUMOCTH,;

e ONpENEATh HAPABJICHUE BEKTOPAa MHAYKIIMM MArHUTHOTO TOJISl TPOBOJHUKA C
TOKOM, cujibl Amniepa u cuibl JIopeHia;

e CTPOHWTDH M ONHCHIBATH U300PAKEHHE, CO3/1aBAEMOE IIJIOCKUM 3€PKaJIOM, TOHKOH
JIMH301;

e BBITIOJIHATH YKCIIEPUMEHTHI 110 UCCIICTOBAHMIO (DU3MYECKUX SBICHUIN U TIPOILIECCOB C
HCIIOJIb30BAHUEM TPSIMBIX U KOCBEHHBIX H3MEPEHUI: TIPH 3TOM (pOpMYyIUpOBaTh
mpobiemMy/3aaady U THIIOTE3Y Y4eOHOI0 SKCIIEPUMEHTA, COOUPATh YCTAHOBKY M3
MPEAIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH OIBIT U (POPMYIUPOBATH BBHIBOJIBI;

e OCYIIECTBJIATH MPSAMbIE U KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BEIUYHH, IPH 3TOM
BBIOMPATh ONTUMAJIBHBIN CITOCO0O M3MEPEHHMS U MCIIOJIb30BaTh U3BECTHBIC METOIbI
OLIEHKH TTOTPENTHOCTEN U3MEPEHUH;

e HCCJICNIOBATh 3aBUCUMOCTH (PM3NYECKHUX BEITUYMH C UCIIOJb30BaHUEM MTPSMBIX
M3MEpEHUI: IPU TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHUPOBATH PE3YNIbTATHI
MOJIy4E€HHOH 3aBUCUMOCTU (PU3MUECKUX BEJIUYUH B BHJIE TAOIUI] U TPaUKOB,
JIeNaTh BBIBOJBI IO pe3ylbTaTaM UCCIEI0BaHUS,

e coOmoaaTe mpaBmiia 6€30MacHOro Tpy/a Mpy MPOBEACHUH HCCIEA0BAHUN B paMKaxX
y4eOHOT0 IKCIIEPUMEHTA, YUeOHO-HUCCIIEeIOBATENLCKON U MPOSKTHON AEITeTbHOCTH
C UCTOJIh30BaHMUEM U3MEPUTEIBHBIX YCTPOICTB M 1a00OPATOPHOTO 000PYIOBAHUS;

e pelIaTh pacyeTHHIE 33/1a4M C SIBHO 3aJIaHHON (PU3MUECKON MOJIENbIO, UCTIONb3Ys
(u3nuecKkre 3aKOHbI ¥ IPUHIIUIIBI, HA OCHOBE aHaIM3a YCIIOBUS 3a/1a4H BBIOUPATH
(bU3MYECKYIO MOJIENh, BBIIACIATh (PU3MUECKHUE BETUIUHBI U (JOPMYITHI,
HE0OXO0IUMBIE IS €€ PellIeHus], POBOIUTE PACUETHl U OLIEHUBATH PEAbHOCTh
MOJIy4€HHOTO 3HAYCHHs (PU3UIECKON BETUYHHBI,



e peulaTh KAUECTBEHHBIE 33/1a4M. BbICTPAUBaTh JIOTUYECKU HEPOTHUBOPEUHUBYIO
LIETIOYKY PACCYX JIEHUI C ONIOPOM HA N3YYCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U
(dbusnueckue sBIeHU,

e HCIOJb30BaTh NPHU PEIIEHUH YUeOHBIX 3a7a4 COBPEMEHHbIE HH(POPMALIMOHHbIE
TEXHOJIOTMH JUIsl IOUCKA, CTPYKTYPUPOBaHUs, MHTEPIPETALUU U IPECTABIICHUS
y4eOHO# 1 HAyYHO-TIONYJIAPHON WH(POPMALINH, TIOTYYCHHON U3 Pa3IHIHBIX
WCTOYHHUKOB, KPUTUYECKU aHATM3UPOBATH MOJTydaeMyro HH(OpMaLHIO;

e OOBSACHATH MPUHLUIIBI ACUCTBUS MAILIMH, TPUOOPOB M TEXHUIECKUX YCTPOUCTB,
pasnuyath ycIoBHUS UX O€30MaCHOI0 UCMOJIb30BaHUS B IIOBCEIHEBHOM KU3HH;

e TPUBOJUTH NIPUMEPHI BKJIa/1a POCCUNCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B 0OBSICHEHHE ITPOLIECCOB OKPYXKAIOIIETr0 MUPA, B Pa3BUTHE
TE€XHUKH U TEXHOJIOTHIA;

e HCIOJb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3HKE B IOBCETHEBHOM KU3HU IS
obecrnieueHns 0€30IaCHOCTH MpU 0OpallleHuu ¢ MPUOOpaMH U TEXHUYECKUMU
yCTpOICTBaMH, JUIsl COXpPAHEHHS 3JJ0POBbS U COOJIIOJEHHSI HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYKAIOLIEH CPEJIE;

e paboTaTh B IPyIIE C BHINIOIHEHUEM PA3IUYHbIX COLIMATBHBIX POJIeH, MIIAaHUPOBATh
paboTy Ipynibl, pallMOHAIBHO PaCHpeeNsiTh 00s13aHHOCTH U TIaHUPOBATh
NeSITeNIbHOCTh B HECTAHIAPTHBIX CUTYAIUsX, a€KBaTHO OLEHUBATh BKJIa/ KaXKJOr0O
W3 YUaCTHUKOB I'PYIIIBI B PELIEHUE paccMaTpUBaeMOil IpoOIeMBbl.

Coaep:kaHue y4eOHOIo npeaMera

10-1 kJacce

Pa3nen 1. ®usuka u MeTOAbl HAYYHOT0 MO3HAHUS

®duszuka — Hayka o npupoje. Hayunbie MeTo1bl MO3HAaHUS OKpYXKaroliero mupa. Poib
AKCIEPUMEHTA U TEOPUH B MpOIlecce MO3HAHUS MPUPOIbl. DKCIIEPUMEHT B (PU3HUKE.

MonenupoBanue ¢puzndeckux siBieHU# U npoieccoB. Hayunble runote3sl. @usndeckue
3aKOHBI ¥ TeOpUHU. ['paHUIIBI IPUMEHUMOCTH (PU3NUECKUX 3aKOHOB. [IpuHIIMT COOTBETCTBUS.

Ponb u MecTo pusuku B GopMUPOBAHUM COBPEMEHHOM HAyUYHOI KapTUHBI MHpPa, B
MPAKTUYECKON JeSITENbHOCTH JTIOACH.

JlemoHCcTpanuu

Amnanorosble U IM(PPOBBIE U3MEPUTENBHBIE PUOOPHI, KOMIIBIOTEPHBIE TATIUKH.
Pa3nen 2. Mexanuka

Tema 1. KunemaTuka

Mexannueckoe nBukeHnue. OTHOCUTEIBHOCTh MEXAaHUUECKOTO ABM)KEHUs. CHcTeMa OTCYeTa.
Tpaexropus.



[Tepemerenue, ckopocThb (CpeaHsisi CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPCHUE
MaTepHaHBHOfI TOYKH, UX ITPOCKIMHU HA OCU CUCTCMbI KOOPJAUHAT. Crnoxxenue HepeMeH_IeHI/Iﬁ
U CJIOKEHHME CKOPOCTEN.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSIMOJIMHENHOE ABMKEHUE. ['padku 3aBUCHUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMEILECHNS] MATEPUAILHON TOYKU OT BPEMEHH.

CBoOotHOE MajieHue. Y CKOPEHHE CBOOOTHOTO A [CHHSI.

KpuonuneiiHoe aBuxkeHue. J[BUxKeHnE MaTEpUaIbHONM TOYKH MO OKPYKHOCTH C MOCTOSIHHOM
10 MOJYJIFO CKOPOCTBIO. YTIIOBasi CKOPOCTb, JINHEHHAs CKOpOCTh. Ilepron un gacrora
oOpaienus. LleHTpocTpeMuTebHOE YCKOPEHHUE.

TexHnueckne ycTpoMuCTBA U MIPAKTUUECKOE IPUMEHEHUE. CITUIOMETD, JIBHKEHUE CHAPSIOB,
LIETTHBIE U PEMEHHBIE ITepEauH.

JlemoHCcTpamu

e Mogenb cucTeMbl 0TCUETa, WIUTIOCTPALUS KHHEMAaTHUYECKUX XapaKTepUCTUK
JIBYKEHUSI.

o Ilpeobpa3zoBanue ABMKEHUHN C HUCTIOJIH30BAHUEM MIPOCTHIX MEXaHNU3MOB.

o Ilanenue Ten B BO3IyXe U B pa3peKeHHOM IIPOCTPAHCTBE.

o HaOntogenue nBukeHus Tena, OpOLUIEHHOTO MO YTIIOM K TOPU30HTY U
TOPU30HTAIIBHO.

o l3mMepenue yckopeHus CBOOOTHOTO MaJeHHUS.

e HamnpaBneHnue ckopoCTy MpH IBUKEHUH 110 OKPY>KHOCTH.

Y4YeHUYeCKUi IKCIIEPUMEHT, JTA0OpaTOPHBIEC PAOOTHI

. I/IsyquI/Ie HEPABHOMCPHOI'O ABMXKCHUA C LCIBIO OIIPCACIICHUA MT'HOBCHHOM
CKOPOCTH.

. HCCJ’IGI{OB&HI/IG COOTHOIICHUA MCKIY ITYTIAMU, HpOfI,I[eHHBIMH TCJIOM 3a
IIOCI€A0BATEIIbHBIC PAaBHBIC IIPOMECKYTKH BPEMCHH IIPHU PABHOYCKOPECHHOM
JABUXKCHHUU C HadaJabHOM CKOPOCTBIO, paBHOﬁ HYIIIO.

. I/IsyquHe JABUKCHHA LIapHUKa B BSI3KOH KHUIKOCTH.

. I/IsyquHe JBMOKCHHMA TCJIIA, 6p01H€HHOFO TOPHU30HTAJIBLHO.

Tema 2. luHaMuKa

[Tpuniun otHocutenbHocTH ["anunesd. IlepBroiit 3akoH HetoToHa. MHepunaibHble CUCTEMBbI
OTCYeTa.

Macca tena. Cuia. [Tpunnun cynepnosunmu cui. Bropoii 3akon HerotoHa uist
MaTrepuanbHOM TOUKHU. Tpernii 3akoH HproTOHA 111 MaTepUaIbHbIX TOYEK.

3aKkoH BCCMHUPHOT'O TATOTCHUA. Cuna TSHKECTH. HepBaﬂ KOCMHUYCCKAsA CKOPOCTh.

Cuna ynpyrocru. 3akoH I'yka. Bec Tena.



Tpenue. Buzpl Tpenus (1okosi, cKojbxkeHus, kadenus). Cuna tpenus. Cyxoe tpenue. Cra
TPEHUS CKOJIBKEHUS U cuia TpeHus nokos. Koaddunuent tpenus. Cuna conpoTuBICHUS
IIpU JBVKEHUU Tela B )KUJIKOCTH HIIU Tase.

HOCTyr[aTCJH)HOC 1 BpalIaTCJIbHOC IBUKCHHUEC a0COJIIOTHO TBECPAOTro TCa.

MOMEHT CHJIBI OTHOCHTEIIFHO OCH BpaliCHu1A. IInedo cumel. YcaoBus paBHOBECHUA TBEPAOTO
TCI1a.

Texaunueckue YCTpOﬁCTBa U IIPAKTUYCCKOC NPUMECHCHHUE: IO AIIUITHUKH, JBHXKCHHUC
HNCKYCCTBCHHBIX CITYTHUKOB.

JlemoHCcTpanmu

o JSIBneHue uHEpLMH.

o C(CpaBHeHME Macc B3aMMOJCHCTBYIOIIUX TE.

¢ Bropoii 3akoH HeroTOHA.

o M3mepenue cu.

o CnoxeHnue cuil.

e 3aBHCHMOCTH CHUJIBI YIIPYTOCTH OT JAeopMaliuy.

e HesecomocTts. Bec Tena npu yCKOpEeHHOM MOAbEME U MMAICHUU.
o (CpaBHeHHE CUJI TPEHUS MOKOS, KAUYEHHS U CKOJIbKEHUS.

e YcnoBus paBHOBECHS TBEPAOTO Teaa. Buabl paBHOBECHS.

YYeHUYeCKUi IKCIIEPUMEHT, JTA0OpaTOPHBIEC PAOOTHI
o 3ydyeHue aBmxkeHUs OpycKa IO HaKJIOHHOM TUIOCKOCTH.
e lccnenoBaHue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOZHUKAIOIIUX B MPY>KUHE U
PE3UHOBOM 00paslie, OT ux aedopmaluu.
e lccnenoBanue ycnoBuil paBHOBECHS TBEPIOTO TeJa, UMEIOIIETO OCh BPAI[CHHS.

Tema 3. 3akoHBI COXpaHeHHsI B MeXaHHKe

Wmmynbc MaTepranbHOM TOUYKH (Teja), CHCTEMbl MATEPHATIbHBIX TOYEK. IMIYIIbC CHITBI 1
M3MEHEHHE UMITyJIbCca Tella. 3aKOH COXpaHEHUsl UMITyJbca. PeakTHBHOE IBHKEHHE.

PaboTa cunbl. MOIIHOCTE CHIIBL.

Kunernueckas QHCPIuAa MaTepHaﬂLHOﬁ TOYKH. TeopeMa 00 U3MEHEHNH KMHETHYECKOM
OHCPI'Uu.

[TorenumansHas sueprus. [loreHnuanbHas sHeprus ynpyro aegopMupoBaHHON NPYKUHBI.
[ToreHumansHas 3Heprust Tena BOJU3KU NOBEPXHOCTH 3EMIIH.

IloTeHuManbHBIE M HENOTEHIIMAIBHEIE CHUJIBI. CBs3b pa6OTBI HCMMOTCHIUAJIBbHBIX CHUII C
H3MEHEHHEM MEXaHUYeCKOM OHEPTHUU CUCTEMBI TCII. 3akoH COXpaHCHUA MEXaHHYeCKOH

SHEPIUH.

anyrne 1 HCYIIPYTHUEC CTOJIKHOBCHUS.



TexHuueckue ycTpotCTBA U IPAKTHYECKOE IPUMEHEHUE. BOJIOMET, KOIIEP, PYKUHHBIN
IIACTOJIET, IBUKECHHUE PAKET.

JlemoHCcTpanmu

e 3aKOH COXpaHEHUs UMITyJIbCa.
o PeakTuBHOE ABMKECHUE.
o Ilepexon noTeHUIMaNIbHON S3HEPTUH B KUHETUYECKYIO U 0OpaTHO.

Y4eHnuecKui IKCIEPUMEHT, 1a00paTopHble pabOTHI

e l3yuenue abCOIOTHO HEYIIPYrOro yaapa C MOMOIIBIO JIBYX OJIMHAKOBBIX HUTSHBIX
MasITHUKOB.

e lccnenoBanue cBsi3u pabOThI CUJIBI C U3BMEHEHUEM MEXaHUYECKOW SHEpTuM Tela Ha
IIpUMEpPE PACTSHKEHUS PE3UHOBOTO XKTYTa.

Paznen 3. MosekyasipHasi pu3uKa U TEPMOAMHAMHUKA
Tema 1. OcHOBBI M0JIEKY/ISIPHO-KMHETHYECKON TeOpuHr

OcCHOBHBIE TIOJIOKEHUST MOJICKYJIIPHO-KHHETUYECKOW TEOPUH U UX OTIBITHOE 000CHOBAHUE.
BbpoynoBckoe aemxenue. Juddys3usa. Xapakrep IBMKEHUS U B3aUMOACHCTBHUS YACTHUI]
BelecTBa. MoJienu CTpOeHUs Ta30B, )KUAKOCTEH M TBEP/IbIX TEI U 00BSICHEHNE CBOMCTB
BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u pazmepsl MoJsiekyi. KoauyecTBo BemiecTsa.
[Toctrosinnas ABoraapo.

TemnoBoe paBHoBecue. TemnepaTtypa u ee usmepenue. lllkana remnepatyp Llenbcusi.

Mogenb uneansHOTO Taza. OCHOBHOE YpaBHEHHUE MOJICKYJISIPHO-KMHETHYECKON TEOpUHU
UJIeaTbHOTO Ta3a. AOCOJIOTHAS TeMIIepaTypa Kak Mepa CPeIHEH KHHETUYECKOW SHEPTUH
TEIUIOBOTO JABMIKEHUs yacTull ra3a. [llkana remnepatyp KenbBuHa. ['a30BbIe 3aKOHBI.
VYpaBuenue MengeneeBa—Kianeiipona. 3akon [lanbroHa. M3ompoiiecchl B UieaibHOM rase ¢
MMOCTOSTHHBIM KOJIMYECTBOM BemiecTBa. [ padguieckoe npeacTaBieHne U30MPOIIECCOB:
M30TEepMa, U30X0pa, u3obapa.

Texuuueckue ycTpoHCTBa U MPAKTUUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeETp.
JlemoHcTpanuu

o OmbIThI, JOKa3bIBAIOIINE AUCKPETHOE CTPOCHHE BEIIECTBA, (POTOrpaduu MOJIEKY
OPraHUYEeCKUX COCIUHEHUM.

e OmnpiThl 0 1M GY3UN KUIKOCTEH U ra3oB.

e Monenb GpOYHOBCKOTO ABHKEHHUSL.

e Mogaens onbita IlITepha.

o OmbITh], JOKa3bIBAIOLINE CYLIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aMMOJEMCTBHS.

e Mogaens, HIUTFOCTPUPYIOLIAs IPUPOLY JaBIEHUS ra3a Ha CTEHKHU COCYyaa.

o OmbITH], HIUTIOCTPUPYIOIIHNE YPABHEHNUE COCTOSIHUS UAECATBHOTO Iasa, U30IPOLECCHI.

YdueHnuecKuil 3KCIIepuMEeHT, 1TabopaTopHbIE pabOTHI



e Ormpenenenne Macchl BO3yXa B KIIACCHOW KOMHATE HA OCHOBE U3MEPEHUI 00beMa
KOMHATBI, JaBJICHUS U TEMIIEPATyphl BO3/yXa B HEH.
e HccnenoBanue 3aBUCHMOCTH MKy TapaMeTpaMH COCTOSHHSI pa3peKEeHHOTO ra3a.

Tema 2. OcHOBBI TEPMOAMHAMUKH

TepmonnHamuueckas cucreMa. BHyTpeHHsIs SHEprus TEpMOAMHAMUYECKON CUCTEMBI U
criocoOsbI ee m3MeHenus. KonndyectBo TerioTsl u pabota. BHyTpeHH: s sHEprus
OJIHOATOMHOT'O UACAIIBHOIO raza. Buasl Temonepenadn: TemIONPOBOIHOCTh, KOHBEKIU,
M3JIy4eHHE. Y IeJbHas TeINIOEMKOCTh BemecTsa. KoanyecTBo TeoTsl Npyu Teronepeaaye.

[Tonsitre 06 anuadbarHom npouecce. [lepBbiii 3akoH TepMoauHaMuku. [Ipumenenue nepBoro
3aKOHA TEPMOJMHAMUKH K u3onpoiieccaM. ['padudeckast uHTepnperanus padoThl rasa.

Bropoii 3akon TepmoanHamMuku. HeoOpaTuMoCTh MPOIIECCOB B IPUPOJIE.

TennoBeie MammHbl. [IpuHIUIEL IEficTBUS TemIoBbIX MamuH. [IpeoOpa3oBaHus sHepruu B
TerIoBbIX MamHax. KoagduimeHt nonesHoro aeiictsus remnoBoid Mamuubl. Lukn Kapho
U €ro KO3 QUIMEHT M0JIE3HOTO AeHCTBHS. DKOJIOTHYECKHE MPOOIEMBI TEIIOAHEPTETUKH.

TexHnueckre ycTpoMCTBA U MPAKTUYECKOE IPUMEHEHHUE! IBUTAaTENIb BHYTPEHHETO CTOPaHUs,
OBITOBOW XOJIOIMIBHUK, KOHTUITHOHED.

JeMoHCcTparmu

e lI3MeHeHUWe BHYTPCHHEH SHEPTUU Tejla P COBEPIICHUH pabOThI: BBUIET IPOOKU U3
OYTBUIKHM TIOJ] IEHCTBUEM C)KATOTO BO3/yXa, HarpeBaHue 3(pupa B JaTyHHOU TPyOKe
myTeM TpeHHs (BUIC0AEMOHCTPALIHS).

V3menenue BHyTpeHHEH sHepruu (TemMreparypsbl) Teja pu Teronepeaaye.

OmbIT 10 anuabaTHOMY PACIIMPEHHIO BO3AyXa (OTBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, TBUTATEINSI BHYTPEHHETO CTOPAHHUs, PEAaKTHBHOTO
JIBUTATEIIS.

Y4yeHU4YeCKUil IKCIIEPUMEHT, JJA0OpaTOPHBIC PAOOTHI

o U3mepeHue yaenbHOM TEIIOEMKOCTH.
Tema 3. Arperarnbie cOCTOSIHUS BelllecTBa. @a30Bbie Mepexobl
[TapooOpazoBanue u KoHAeHcanus. Micnapenue u kuneHue. AOCOTIOTHASI M1 OTHOCUTEIbHAS
BIIQYKHOCTh BO3yXa. HacklleHHsbIi nap. YaenpHas TerioTa napooOdpa3oBanus. 3aBUCHMOCTh
TeMIIEpaTyphbl KUIIEHUS OT JAABJICHUS.
TBepnoe teno. Kpucramnuueckue u amopdHsie Tena. AHU30TPOIUS CBOMCTB KPUCTAIIOB.
Kunkue kpuctamnsl. CoBpeMeHHbIe MaTepuaibl. [[aBnenne u kpuctamnzanuus. Y iejabHas

TCIJIOTA ITJIABJICHU . CY6J'II/IM3L[I/I$[.

ypaBHeHI/IC TEIIOBOro OallaHca.



TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHNE: TUTPOMETP U IICUXPOMETP,
KaJIOPUMETP, TEXHOJIOI'MH MTOJIyYE€HUsI COBPEMEHHBIX MaTEPUAJIOB, B TOM YUCIIE
HaHOMAaTEpUAJIOB, U HAHOTEXHOJIOTUH.

JlemoHCTpanmu

o (CBoiicTBa HACKHIIEHHBIX MAPOB.

o Kumnenue npu moHMKEHHOM JIaBJICHUU.

e CrocoObl U3MEpEHUs BIAKHOCTH.

o HaOntonenue HarpeBaHusl U IUIaBJICHUS KPUCTAJUIMUECKOTO BEIIECTBA.
o JleMOHCTpanys KpUCTAJLIOB.

Y4eHnuyecKui IKCIEPUMEHT, 1a00paTopHble pabOThI

o l3mepeHune OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.
Pazjnen 4. DiiekTpoamHaMuKa
Tema 1. DiekTpocTaTuka

DJIeKTpU3aIus Tell. DNEKTPUIECKUi 3aps. J(Ba Bua ainekTpudeckux 3apsaoB. [IpoBoagHuKH,
JIMAJIEKTPUKU U MOJYIIPOBOJHUKH. 3aKOH COXPAHEHUSI JIEKTPUUECKOTO 3apsija.

B3aumopericteue 3apsiaoB. 3akoH Kynona. TodeuHbli 2JIeKTpUYECKU 3apsia.
DnekTpuyeckoe noJie. HanpsipkeHHOCTh 3ieKTprudeckoro noJist. [IpuHuun cynepno3unuu
ANEKTPUYECKUX MoJsiel. JINHNN HAPSXKEHHOCTH AJIEKTPUYECKOTO OIS

PaboTa cun anextpoctatudeckoro nojs. [lorenmuman. Paznocts notennuanos. [IpoBoaHuKH
U TUDJICKTPHUKH B 3JIEKTPOCTATHYECKOM ToJie. J(ManeKkTpudeckas MpoOHUIIaeMOCTb.

DnexTpoeMkocTh. KoHneHcaTop. DNeKTpoeMKOCTh MII0CKOr0 KOHACHCATOpa. JHEprus
3apsHKEHHOTO KOHJEHCATOPA.

Texuuueckue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHHE: SIEKTPOCKOI, SJIEKTPOMET,
AIIEKTPOCTATUYECKAS 3alIUTa, 3a3€MJICHHE AJIEKTPONPUOOPOB, KOHAEHCATOP, KOMUPOBAIbHBIN
amnmnapart, CTpyWHBII IpUHTED.

JlemoHcTpanuu

e YCTpOMCTBO U MPUHIUI ACUCTBUS ANEKTPOMETPA.

o B3sauMmopeiicTBrUE Ha’IEeKTPU30BAHHBIX TEll.

e DIIEKTPUYECKOE T0JI€ 3aPSHKEHHBIX TE.

o [IpoBOJHMKH B ANEKTPOCTATUUECKOM IIOJIE.

e DJEKTpOCTAaTUYECKas 3allUTa.

e JIMDNEKTPUKH B IEKTPOCTATUUYECKOM MOJIE.

e 3aBUCHUMOCTbD EKTPOEMKOCTH IJIOCKOIO KOHJIEHCATOPA OT IJIOUIAAH TUIACTHH,
pacCTOSIHUS MEXKTy HUMH U IUAJIEKTPUUYECKON MTPOHUIIAEMOCTH.

e DHeprus 3apsyKeHHOTO KOHJIEHCATOPA.

YdeHnuecKuil SKCIIepuMEeHT, 1abopaTopHbIe pabOTHI



e l3MepeHue 21EKTPOEMKOCTH KOHICHCATOPA.
Tema 2. IlocTosIHHBIIH dJ1eKTpUYecKUil TOK. TOKH B pa3IM4YHBIX cpegax

DNEeKTPUYECKUN TOK. Y CIIOBHUS CYIIECTBOBAHUS IEKTPUUECKOTO TOKa. MIcTOUHMKH TOKA.
Cuna Toka. [IoCTOSIHHBIN TOK.

Hanpspokenue. 3akon Oma ai1s ydacTka LIETH.

DNeKTpUYECKOe COMPOTUBIICHUE. Y ICIbHOE COMTPOTUBIICHHE BeliecTBa. [locnenoBarenbHoe,
napajuieIbHOe, CMEIIAaHHOE COSMHEHNE TTPOBOTHUKOB.

PaboTa anexTpuueckoro Toka. 3akoH Jxxoyns—Jlenia. MOMHOCTh 3JEKTPUIECKOTO TOKA.

DNeKTPOABMKYIIAsl CUJIa U BHYTPEHHEE CONPOTUBICHUE UCTOUYHHKA TOKA. 3akoH Oma Jiist
MOJTHOH (3aMKHYTOM) 3JeKTpruUecKoit menu. KopoTkoe 3aMbIKaHue.

DIEeKTpOHHAs MPOBOJIUMOCTb TBEPBIX METAIUIOB. 3aBUCHMOCTb COIIPOTUBIICHNS METAJIJIOB
OT Temneparypbl. CBEpXIPOBOIUMOCTb.

DneKTpuYecKnil TOK B BakyyMme. CBOWCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonympoBoaarku. CoOCTBEHHAS W MPUMECHAS POBOAMMOCTD MOIYITPOBOAHUKOB. CBOMCTBA
p—n-nepexona. IlomynpoBoIHUKOBBIE TPHOOPHI.

DJIEKTPUYECKHI TOK B PaCTBOPAaX M pacIiaBax JIEKTPOJIUTOB. DJIEKTPOIUTHUECKAS
JUccoManus. IIEKTPOIu3.

DJIEKTPUYECKHI TOK B ra3zax. CaMOCTOSTEIbHBIA U HECAMOCTOSITEIbHBIN pa3psia. MoJHus.
IIma3zma.

Texuuueckue ycTpoicTBa U MPAaKTUYECKOE IPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTar,
MCTOYHUKHU TOKA, 3JIEKTPOHArpeBaTeIbHble TPUOOPHI, ANMEKTPOOCBETUTEIbHbBIE TPUOOPHI,
TEPMOMETP COMPOTUBJICHMUS], BAKYYMHBIN AUOJ, TEPMUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYIPOBOAHUKOBBIN AMOJ, TaJIbBAHUKA.

JlemoHcTpanuu

o l3MepeHue CUIIbI TOKA U HANPSHKEHUS.

e 3aBUCHMOCTb CONPOTUBICHUS LIMIUHIAPUUECKUX IPOBOHUKOB OT JJIMHBI, IJIOLIA U
MIONIEPEYHOT0 CEYEHMsI U MaTepHaa.

o (CMemaHHOE COEIUHEHUE TPOBOIHUKOB.

o IlpsAMoe uzMepeHue aneKTpoABMKYILEH cuiibl. KopoTkoe 3aMblkaHne
raJIbBAHMYECKOTO DJIEMEHTA U OLICHKA BHYTPEHHETO COIIPOTUBIICHHUS.

¢ 3aBHCHMOCTb COIIPOTUBIIEHHS METAJUIOB OT TEMIIEPATYPHI.

o IIpoBOAMMOCTB 2IIEKTPOIIUTOB.

o lckpoBoii pa3ps 1 MPOBOIUMOCTD BO3yXa.

o  OHOCTOPOHHSSI MPOBOJUMOCTD JHOJA.

YdeHnuecKuil 3KCIepuMeHT, 1abopaTopHbIe pabOTHI



e l3ydeHue CMEUIaHHOTO COCIMHEHHS PE3UCTOPOB.

e l3MepeHHe MEKTPOABUIKYILEH CHUIIBI UCTOYHHUKA TOKA U €r0 BHYTPEHHETO
COIIPOTUBJICHUL.

o HalGmonenue snexkTponausa.

MemnpeuMeTﬂme CBHA3HU

Nzydenne kypca pusmku 6azoBoro ypoBHs B 10-M Ki1acce OCYIIECTBIISCTCS C YIETOM
COJIepKATEIbHBIX MEXITPEIMETHBIX CBSI3€H ¢ KypcaMi MaTeMaTHKH, OMOJIOTUH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

MG)KHPGZ[MCTHBIC IIOHATHUA, CBA3AaHHBIC C I/I3y‘~I€HI/IeM METOA0B HaquOFO IIO3HaHUA. SIBJICHUC,
Hay4dHbIU (DakT, THIOTE3a, PU3NUecKas BEIMUYNHA, 3aKOH, TEOpUs, HabJt0IeHNE,
JKCIIEPUMEHT, MOJAEIMPOBAHNUE, MOJIEIb, U3MEPECHUE.

Maremaruka: perieHre cucTeMbl YypaBHEHUH, TMHENHHas QyHKIM, mapadoJa, runepoosa, ux
rpaduKu ¥ CBOMCTBA, TPUTOHOMETPUUECKHE (PYHKIIUU: CHHYC, KOCUHYC, TAHT€HC, KOTAaHT'€HC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPBI U UX MPOEKIIMH HA OCH KOOPAHHAT,
CIIO)KEHHE BEKTOPOB.

buonorus: MmexaHndeckoe IBIKEHHE B )KUBOU mpupoe, muddysusi, ocMoc, TEmioooMeH
’KMBBIX OPraHu3MOB (BHJIbI TEIUIOTIEPEIAYH, TEIJIOBOE PABHOBECHE), DIICKTPHUCCKUE SIBICHHS
B )KMBOU MPUPOJIE.

XUMHS: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHNUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAs. Macca, TETUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUIKOCTEH U Ta30B, JJICKTPUUCCKHE
CBOWCTBA METAJIJIOB, SJIEKTPOJIMTUYECKAS TUCCOIMAIINS, TaJTbBAaHUKA.

I'eorpadus: BnaxxHOCTh BO3/1yXa, BETPBI, OapOMETP, TEPMOMETP.

Texnonorus: mpeoOpa3zoBaHue IBUKEHHUH C HCMOJIBF30BAHUEM MEXaHU3MOB, YYET TPEHUS B
TEXHHKE, TOIIIMITHAKY, UCTIOJIH30BaHUE 3aKOHA COXPAHCHUS UMITYJIbCa B TEXHUKE (paKeTa,
BOJIOMET H JIp.), IBUraTelIb BHYTPSHHETO CrOpPaHus, mapoBasi TypOuHa, ObITOBOM
XOJIOIMIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH MOJYyYeHHUSI COBPEMEHHBIX MaTepUaloB, B TOM
YKclie HAHOMATepPHAallOB, 1 HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKas 3alllMTa, 3a3eMJICHHE
ANEKTPOTPUOOPOB, KCEPOKC, CTPYHUHBII MPUHTEP, AIEKTPOHArpeBaTelIbHbIE IPHUOOPHI,
AIIEKTPOOCBETUTEIIHHBIC TPUOOPHI, TAIbBAaHUKA.

11-1 kjace

Paznen 4. DiaexkTpoanHaMHUKa
Tema 3. MarHuTHOe moJie. JJIeKTPOMATHUTHAS MHAYKIHSA
[TocTosiHHBIE MarHUTHI. B3anMoelicTBHE MOCTOSIHHBIX MarHUTOB. MarHuTHoe noje. Bektop

MarHUTHOM MHIAYKUUH. [[puHIMI CyNeprno3uiMi MarHUTHBIX NoJied. JIMHUM MarHUTHOM
nHayKuu. KapTrHa nuHui MarHuTHOM MHAYKIMU MOJISl TOCTOSTHHBIX MAarHUTOB.



MaruuTtHoe 1noJje NpoBoJHUKA ¢ TOKOM. KapThHa TMHMIM HHAYKIIMY MarHUTHOT'O M0JIs
JUINHHOTO NPSMOT0 IPOBOJIHMKA U 3aMKHYTOT'O KOJIBLIEBOTO IPOBOIHUKA, KATYIIKH C TOKOM.
OmnsiT Opcrena. B3aumopeiicTBre NpoOBOJHUKOB C TOKOM.

Cuna AmMnepa, ee MOAYIIb U HallpaBJICHUE.

Cuna JlopeHnua, ee MOAyJb M HampaBjieHHUE. [[BrkeHHE 3apsHKEHHONM YaCTHUIBI B OJTHOPOTHOM
MaraHutHoM noJie. PaGoTa cuibl Jlopenna.

SIBneHue MEeKTPOMarHUTHOM MHAYKIMU. [I0TOK BeKkTOpa MarHUTHOW MHTyKIUU.
DNEeKTpOABMKYIIAsl CUJIa MHAYKIUHU. 3aKOH AJIEKTPOMAarHUTHOM MHAYKIuu Dapajes.

BuxpeBoe anextpudeckoe mose. IIEKTPOABIKYIINAs CUjla MHAYKIIUA B TTPOBOTHUKE,
ABMXKYIIECMCA MMOCTYIIATCIIBHO B OJTHOPOAHOM MAarHuTHOM IIOJIC.

[IpaBuiio Jlenna.

NHIyKTUBHOCTG. SIBNE€HNE CAMOMHAYKIIMH. DJIEKTPOABIKYILAS CHIJIA CAMOWHTYKIUU.
3Heprm{ MardvTHOTI'O ITOJIA KaTYIIKHU C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

Texuuueckue ycTpoicTBa U MPAKTUUECKOE MPUMEHEHHE: TIOCTOSTHHbIE MATHUTHI,
AIIEKTPOMArHUTHI, FIEKTPOABUTaTENb, YCKOPUTENIN AIEMEHTAPHBIX YACTHI], UHIYKIIMOHHAs
neyb.

JeMoHCcTparmu

e OmnsIT Dpcrena.

e  OTKJIOHEHHE JICKTPOHHOTO MMy4YKa MarHUTHBIM IOJIEM.

e JIMHUM MHIYKIIUK MAarHUTHOTO TIOJISL.

e BzaumogeiicTBue ByX MPOBOJHUKOB C TOKOM.

e Cuna Ammepa.

e JlenictBue cunbl JIopeHIla Ha HOHBI SIIEKTPOJIUTA.

o JSIBneHME 3JIEKTPOMArHUTHON MHAYKLIHH.

e IIpaBuno Jlenma.

e 3aBUCHUMOCTb EKTPOJABHXKYILEH CHIIbI MHAYKIIMU OT CKOPOCTH U3MEHEHUS
MarHMTHOTO IIOTOKA.

o JSIBneHne CaMOMHAYKLIHH.

YdeHnueckuil 3KCIIepuMeHT, 1abopaTopHbIe pabOTHI
o l3yueHne MarHUTHOIO MOJIS KAaTYIIKH C TOKOM.
o HccnenoBanue neiCTBUSA MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.
o HccnenoBanue ABIIEHUS JIEKTPOMArHUTHOW MHIYKIIHH.

Pa3znen 5. Kosie0anus v BOJIHBI

Tema 1. Mexannuyeckue H 3JJeKTPOMATHUTHbIE KOJIeOAHUS



Konebarenbnas cucrema. CBOOOIHBIE MEXaHUYECKHE KosteOanus. ['apMoHnYeckue
konebanus. [lepuon, yacrora, ammutyna u gasza koiebanuii. [IpyKMHHBIN MasSTHUK.
Marematuueckuil MasiTHUK. Y paBHEHHE TapMOHUUYECKUX Kojiebanuil. [IpeBpaiienue snepruu
IIPY TapMOHUYECKUX KOJIEOAHUSX.

Kone6arenbublit KOHTYp. CBOOOJHBIE 3IEKTPOMArHUTHBIE KOJICOAHUS B HICATbHOM
K0J1e0aTeIbHOM KOHTYpE. AHAJIOTHSI MEKIY MEXaHHYECKHUMH U dJICKTPOMAarHUTHBIMU
kosebanusamu. Popmyna TomcoHa. 3aKOH COXpaHEHUS YPHEPTUHU B HICATLHOM
K0J1e0aTeIbHOM KOHTYPE.

[IpencraBnenue o 3aTyxaromux Kojaedanusx. BelHyXI€HHbIE MEXaHUYECKHE KOJIEOaHUSI.
Pe3onanc. BeiHyXeHHBIE 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

[lepemennsblit Tok. CHHYCOUAbHBIN IEPEMEHHBIN TOK. MOITHOCTh IEPEMEHHOTO TOKA.
AMIITMTYIHOE U JEHCTBYIOLIEE 3HAYEHHUE CUIIbI TOKA U HANIPSKEHHUS.

Tpancdopmarop. IIponsBoacTBo, epeaada u MOTPEOICHUE dIECKTPUICCKON IHEPTUH.
DKOJIOTUYECKUE PUCKH ITPU IIPOU3BOJICTBE 3IEKTPOIHEPrun. KynbTypa ncrnoiabp30BaHus
AIEKTPO3HEPIUHU B TOBCEIHEBHOM KU3HH.

TexHnueckre ycTpoNCTBA U MPAKTHYECKOE IPUMEHEHUE: AIEKTPUIECKUI 3BOHOK, T€HEpaTop
IIEPEMEHHOTO TOKA, TMHUU JIEKTPOIIEPEAAUN.

JeMoHCcTparmu

e HccnenoBanue mapamMeTpoB KoJieOaTeIbHOM CUCTEMBI (ITPYKUHHBIN HITH
MaTeMaTHYECKUI MasTHUK).

o HabGmronenue 3aTyxarmmux KojaeOaHui.

e HccnenoBanue CBOMCTB BBIHYK/IEHHBIX KOJICOAHUH.

o HaGmonenue pe3onanca.

e (CB0OOIHBIC TIEKTPOMArHUTHBIC KOJICOaHUSI.

e OcrumorpaMmsl (3aBUCHMOCTH CHITBI TOKA U HANPSKEHUS OT BPEMCHH) /IS
AIIEKTPOMArHUTHBIX KOJIeOaHUHA.

o Pe3onaHc npu mocienoBaTeaIbHOM COSTUHEHUH PEe3UCTOPa, KaTYIIKH

MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mojeinb TUHAN 3ICKTPOTICPEIauH.

Y4eHUYeCKui IKCIIEPUMEHT, 1ab0paTopHbie pabOTHI

e MHccnenoBaHue 3aBUCUMOCTHU Inepuoaa MajbIxX KoJIe0aHui rpy3a Ha HUTU OT JJIMHBI
HUTHU U MACCHI I'py3a.

o HccaenoBanue IMEPEMCHHOI'0 TOKA B ICTIN M3 IMMOCICAOBATCIIBHO COCAUHCHHBIX
KOHACHCATOPA, KaTYIIKH U pE3UCTOPA.

Tema 2. Mexannuyeckue U 3JIeKTPOMATHUTHbIE BOJTHBI
MexaHn4yecKkue BOJIHBI, ycloBuUs pactipoctpanenus. [lepron. CkopocTh pacpocTpaHeHus U

nnuHa BoJIHbL. [lonepeunsie U poioibHbIe BoHBL MHTepdepentys u audpaxius
MEXaHUYECKUX BOJIH.



3Byk. CkopocTs 3ByKa. I'poMkocTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIC BOJIHBI. Y CIIOBUS U3JIYYCHHS JIEKTPOMAarHUTHBIX BOJIH. B3aumuas
opueHTanus BekTopoB E, B, V B anekrpoMmarautHoit BosiHe. CBOWMCTBA 3JIEKTPOMAr HUTHBIX
BOJIH: OTpaXEHUE, MPEIOMIICHNE, Mo pu3alys, Tudpakius, narepdpepenius. CKopocTh
ANIEKTPOMArHUTHBIX BOJIH.

[lkana 3neKTpoMarHUTHBIX BOJH. [IpuMeHeHre 371eKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.
[IpuHUMIBI paguocBs3u U TeneBuaeHus. Paguonokanmys.
DNEeKTPOMarHUTHOE 3arps3HEHNE OKPYKArOIIel Cpeibl.

TexHuueckue ycTpoiCcTBa U MPAKTUUECKOE TPUMEHEHUE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
YIBTPa3BYKOBAs TUAarHOCTHKA B TEXHUKE W MEIUIIMHE, pajap, paauoNpPUEMHHUK, TEIEBU30p,
anTeHHa, tenedon, CBY-neus.

JlemoHCcTpamu

e OO0pazoBaHue U pacIpOCTPaHEHUE TTOTIEPEUHBIX U TTPOJIOTHHBIX BOJIH.

o Kounebmomnieecs Tesio Kak HCTOYHUK 3BYKA.

° Ha6J'IIOJIeHI/Ie OTPAXKCHUSA U IMPEIIOMIICHUA MCXaHNYCCKUX BOJIH.

o HaGmonenue nuatephepeHInu U AUPPaKIIIA MEXaHUIECKUX BOJTH.

e 3BYKOBOH pE30HAHC.

o HaGmroneHue CBs3u TPOMKOCTH 3BYKa M BHICOTHI TOHA C aMIUTUTYION U 4aCTOTOM
KoJIeOaHUH.

e lccnenoBaHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPa)KEHUE, MPETOMIICHHE,
noJsipu3anus, tudpakius, HHTepepeHIns.

Tema 3. OnTuka

I'eomerpuueckas ontuka. [IpsMonnHeiiHoe pacpocTpaHeHUE CBETa B OJHOPOTHON cpeie.
JIyd cBeta. ToueyHbIN UCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoenue n3o00pakeHuit B IIIOCKOM
3epKaje.

HpeHOMHCHI/IC cBeTa. 3aKOHBI IMpCIOMJICHHUA CBCTA. AOCONIOTHBIN OKA3aTeNb IMPpCIIOMIICHU .
ITonnoe BHYTPCHHCC OTPAKCHUC. Hpe)leHBHHﬁ YIr'oJ1 IIOJIHOTO BHYTPECHHCT'O OTPAKCHUA.

[[chepcml cBeta. CI0KHBIN cocTaB 0€JI0T0 CBETa. ]_[BGT.
Co61/1pa10m1/1e " pacCCUBArOIINC JINH3LIL. Tonkas nuH3a. CDOKYCHOG pacCTosIHNEC U ONITHYCCKAA
CHJia TOHKOM JIMH3HI. HOCTpOeHI/Ie I/I306pa)KeHI/II71 B CO6I/IpaIOH_[I/IX " paCCCUBAIOINX JINH3AaX.

dopmysia TOHKOH JIMH3BL. YBEIUYEHUE, 1aBAEMOE JIUH30M.

HpC,Z[CJ'ILI NPpUMECHUMOCTHU TCOMCTpH‘ICCKOfI OIITHUKHU.



BonnoBas ontuka. Matepdepennus cBera. KorepeHTHbIE HCTOYHUKH. Y CIIOBHS HAOIOICHUS
MaKCHMYMOB ¥ MUHIMYMOB B HHTePQEPEHIIMOHHON KapTHHE OT JIBYX CHH(a3HbIX
KOTE€PEHTHBIX HCTOYHHUKOB.

Hudpaxmus ceera. Judpakunonnas peuierka. Y caoBue HaOII0AeHNUS TIIaBHBIX MAaKCHMYMOB
MIPY T1ICHUU MOHOXPOMAaTHYECKOTO CBETa HA AU(PPAKIIMOHHYIO PEUIETKY.

[Tongapuszanus ceera.

TexHuueckue ycTpoicTBa U MPAaKTUYECKOE IPUMEHEHUE: OUKH, JIyna, oToanmnapar,
MIPOEKIIMOHHBIN armapar, MUKPOCKOII, TEJIECKOI, BOJJOKOHHAs ONTHKA, TU(PPAKIIMOHHAS
penieTka, Moysipon.

JlemoHCcTpanmu

o [IpsaMonunHEHOE pacpOCTpPaHEHNE, OTPAKEHHUE U IIPEIIOMIICHUE CBETA.
OnTHyeckue mpuodOpshI.

o [losHO€ BHYTpeHHEE oTpakeHne. Moenb CBETOBO/IA.

e HccnenoBanue CBOMCTB M300paKCHUH B JIMH3AX.

e Moenu MUKpPOCKOIIA, TEJIECKOTIA.

o HabGmonenue nuntepdepeHIum cBera.

o HabGmonenue audpaxium cBera.

o HalGmonenue aucnepcun cBeTa.

o [lonydyeHnue cnekTpa ¢ HOMOIIBIO PU3MBI.

e [lonmydyeHue cekTpa ¢ TOMOIIBIO AUPPAKITMOHHOMN PEIIETKH.

o HaOntogeHue noisipuszalnuy cBeTa.

Y4YeHUYeCKUi IKCIIEPUMEHT, JTA0OpaTOPHBIEC PAOOTHI

o l3mepeHue mokasaress MpeoMIICHUs CTEKIIa.

e HccnenoBanue CBOMCTB M300pKCHUH B JIMH3AX.

o HalGmoneHue aucnepcun cBeTa.
Pa3nen 6. OcHOBBI cienMAIbHONH TEOPUH OTHOCHUTEIbHOCTH
['panupl IPUMEHUMOCTH Kiaccudeckoil Mexanuku. [locTynaTsl crieruanbHON TEOpHH
OTHOCHUTEIILHOCTH: UHBAPUAHTHOCTH MOJIYJIsl CKOPOCTH CBETA B BaKyyMe, IPUHITHIT
OTHOCUTEIBHOCTH OUHIIITENHA.
OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMeUICHHE BPEMEHHU M COKPAILICHUE JITMHBI.
DHeprus U UMIYIbC PETSITUBUCTCKON YaCTHIIBI.
CBs13b MacChl € SHEPTHEN U UMITYJIbCOM PENITUBUCTCKON YaCTHUIIbI. DHEPrUsl OKOSI.

Pazgen 7. KBantoBasi puzuka

Tema 1. DJjieMeHTHI KBAHTOBO ONMTUKH



®otonbl. Popmyna [lnanka cBsi3u 3HEPruu POTOHA C €r0 YaCTOTOW. DHEPTUA U UMITYJIbC
¢doToHa.

Otkpeitre u uccnenoanue Gotodpdexra. Onpitel A. I'. CroseroBa. 3akoHsl poTodrdhdexra.
VYpaBuenue Ditainrerina 1 Gotorddexra. «KpacHast rpanuma» gporospdexra.

Hasnenue ceera. OnbiTel [1.H. JleGenena.
XHUMHUYECKOE ACHCTBUE CBETA.

Texnuueckue ycTpoicTBa U MPAaKTUUECKOE NPUMEHEHHE: (POTOIIEMEHT, (POTOIATUHK,
coJIHeUHas Oartapesi, CBETO MO,

JlemoHCcTpanmu

o ®oTo3((PexT Ha yCTaHOBKE C IMHKOBOMW TJIACTHHOM.

e lccnenoBanue 3ak0OHOB BHEUTHETO GoTodPdexTa.

e (CBeroauo.

o Conneynas Garapes.
Tema 2. CTpoenune aToma
Mogenb aroma Tomcona. OnbiTel Pezepdopaa no paccesauro o -uactuil. [Imanerapaas
Mojienb atoMa. [loctynater bopa. M3nmydenne u norsiomenne (poTOHOB MpH Mepexojie aToma
C OJTHOTO YPOBHS SHEpPruu Ha pyrou. Buael cnektpoB. CieKTp ypoBHEN SHEPIUU aTOMa
BOJIOPO/JIA.
BonHoBsie cBolicTBa yactull. Bosinbl ne bpoinsa. KopnycKynspHO-BOJIHOBOW ayanu3Mm.

CrionTanHoe u BBIHYKICHHOC U3TYUCHUC.

Texuuueckue ycTpoiCTBa U MPAKTUUECKOE MPUMEHEHHE: CIIEKTPAJIbHBIN aHau3
(cmexTpockort), ga3ep, KBaHTOBBII KOMIIBIOTED.

JlemoHcTpanuu
e Mogaenb onbiTa Pezepdopaa.
e OmnpenenieHue JIMHBI BOJIHBI Jia3epa.
e HaOnronenne nuHeNYaThIX CIEKTPOB U3TyYEHUSI.
o Jlazep.
Y4eHnueCKui IKCIEPUMEHT, 1a00paTopHbIe pabOTHI
o Halnrogenne mTuHEYaToOro CreKTpa.
Tema 3. ATomHoOe PO
DKCHEPUMEHTHI, I0KA3bIBAIOLIUE CIOXKHOCTh CTpOeHUs A/ipa. OTKpBITHE PAJUOAKTUBHOCTH.

OnbIThI Pesep(pop;[a 10 OIIPCACIICHUIO COCTaBa PAAUOAKTUBHOI'O U3JTYUCHUA. CsoiicTBa
am;q)a-, 6eTa-, raMmMma-us3JIydCHuA. Bnusnue PaaAOaKTUBHOCTHU HaA JKUBBIC OPIraHU3MBI.



OTtkpeiTHE TPpOTOHA U HeTpoHa. HykiionHas monens siapa ['eiizenbepra—Banenko. 3apsn
sapa. MaccoBoe uucio sapa. M3oronsl.

Anbda-pacniag. DIEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacma. ['aMMa-uznydenne. 3aKoH
PaIMOaKTUBHOIO pacraja.

DHeprus cBs3U HyKJIOHOB B sape. SnepHbie cuiibl. Jledekt maccel siapa.
AnepHble peakuuu. [lenenue u CUHTE3 s1€ED.

SAnepnsiii peaktop. Tepmosinepusiii cuntes. [IpoOiaemMbl 1 IEPCIEKTUBHI SACPHOM
SHEPreTUKU. DKOJIOTMUECKHE aCIIEKTHI SIIEPHON IHEPTETUKH.

OnemeHTapHble YacTHUIbI. OTKpPBITHE TO3UTPOHA.
MeTo1bl HAONIOIEHUS U PETUCTPALIUU dJIEMEHTAPHBIX YaCTHUL.
OyHIaMeHTaIbHbIE B3aUMOJIEHCTBUSA. ENMMHCTBO pU3MUEeCcKOl KapTHHBI MUpA.

TexHuueckre yCcTpoiicTBa M MPAKTHYECKOE TIPUMEHEHHE: T03UMETp, Kamepa Buibcona,
SIEPHBIN peakTop, aToMHasi bomoa.

JeMoHCcTparmu

e (CYeTyuk MOHU3UPYIOIINX YACTHUII.
Y4YeHUYeCKUi IKCIIEPUMEHT, JTA0OpaTOPHBIEC PAOOTHI

e HccnenoBanue TpekoB yactuil (110 roTOBbIM (oTorpadusm).
Pa3nen 8. DjieMeHTHI ACTPOHOMUM U ACTPOPU3UKH
Dransl pa3BUTUA acTpoHOMUHU. [IpHKiTagHOe 1 MUPOBO33pEHYECKOE 3HAUEHUE ACTPOHOMUM.
Bun 3Be3gnoro He6a. Co3Be3usi, SpKue 3Be3/bl, INIAHEThl, UX BUTUMOE IBUKCHHE.
ConneuHnas cuctema.
Connue. ConneuHasi akTUBHOCTb. Mictounuk sHeprun ConiHIa U 3Be3/1. 3BE3/Ibl, UX
OCHOBHBIE XapaKTePUCTHKU. J[MarpaMMa «CTeKTpaibHBIN KJIacC — CBETUMOCTEY. 3BE3/IbI
TJIaBHOM TIOCTIEIOBATENBHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTBY IS 3B€3]] TTIaBHOM
MOCJe10BaTEeNbHOCTU. BHyTpeHHee cTpoenue 3Be3. COBpeMEHHbIE PEICTABIECHUS O

MPOUCXOKACHUHN U 3BOJIIOIUN COJ'IHI_Ia " 3BC3/. OTaIbl )XU3HU 3BC3 .

Mneunsiii [Iyts — Hamia Nanaktuka. [Tonoxenue u apuxenue Connna B ["anaktuke. Tumnsl
rajakTuk. PaguorasakTuku v kBa3apbsl. UepHbIe IbIPBI B Apax rajJakTHK.

Bcenennas. Pacimpenne Beenennoit. 3akon Xa60ma. Paz6eranue ranaktuk. Teopus
Bbosbmoro B3peiBa. Pennkrosoe usinyyeHue.



MacmrabHasi cTpykTypa Beenennoit. Meraranaktuka.
Hepemennsie mpo0ieMbl aCTPOHOMUH.
YyeHnueckue HaOII0ICHUS

Ha6J'IIOI[eHI/I$I HCEBOOPYKXCHHBIM I''Ia30M C MCIIOJIb30BAHMEM KOMIILIOTCPHBIX HpI/IJ'IO)KeHI/If/'I JIISL
OMpCACIICHHUSA IMOJIOKCHUSA HeOECHBIX 00OBEKTOB Ha KOHKPCTHYIO I[aTy: OCHOBHBIC€ CO3BE31U1
CeBepHOro noiymapus u sipkue 3Be3/1bl.

Ha6mronenus B Teneckon Jlynsl, mnanet, Mneunoro Ilyru.
O06o0maroniee NnoBTOpPeHUE

Ponb ¢usuku u acTpOHOMHUM B 5 KOHOMHUYECKOM, TEXHOJIOTHUECKOM, COIUATBHON M S TUYECKON
cdepax 1eaTeNbHOCTH YeJI0BEeKa, poJib U MECTO (PU3UKH M aCTPOHOMHH B COBPEMEHHOM
Hay4YyHOU KapTHHE MUPA, Pojb PU3NUYECKON TeopuHu B GOPMUPOBAHNHU IIPEICTABICHUN O
¢buznueckoi kKapTUHE MUpPa, MECTO (PU3NUECKON KapTUHBI MUpa B OOLIEM sy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NIPEJCTABICHUMN O IIPUPOJIE.

MexnpeameTrHblie CBSI3U

N3yuenune kypca ¢puszuku 6a30Boro ypoBHs B 11-M kitacce OCyIIeCTBISCTCS C YIETOM
COJZIepKaTeIbHBIX MEXITPEIMETHBIX CBSI3EH ¢ KypcaMi MaTeMaTHKH, OMOJIOTUH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

MesnpeaAMeTHbIC TIOHSTHS, CBA3aHHbBIC C U3YYCHUEM METOJI0B HAyYHOTO ITO3HAHUS. SIBJICHUE,
Hay4dHbIH (DaKT, THIIOTE3a, PU3NUecKas BEIMYNHA, 3aKOH, TEOpHs, HaOJt0IeHNe,
SKCIEPUMEHT, MOJICTUPOBAHUE, MOJICIb, H3MEPCHHE.

Maremaruka: perieHiue CuCTeMbl YpaBHEHUH, TPUTOHOMETpUYEeCcKUe (GYyHKIIMU: CUHYC,
KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI U UX
MPOEKIIMH Ha OCU KOOPJUHAT, CI0XKEHHE BEKTOPOB, MMPOU3BOIHBIEC SJIEMEHTAPHBIX (PYHKIIUH,
MIPU3HAKU M0100MsI TPEYTOJILHUKOB, OIIpe/Ie]IeHHE TIOUaI1 II0CKUX GUryp u oobema Tell.

buonorus:. QJICKTPHUYCCKHC SBJICHUSA B JKHUBOH IIpHUPOJIL, KoJIeOaTeIbHbIE JBHXXCHHS B JKUBOH
IpUupoac, OIITUYCCKUC SABJICHUA B JKUBOH npuponae, I[eﬁCTBHe paaunanyy Ha )KUBLIC
OPraHru3MEbI.

Xumus. CTPOCHUC aTOMOB U MOJICKYJI, KPUCTAJUINYCCKAA CTPYKTYpa TBEPAbIX TCJI,
MCXaHU3MBbI O6p330BaHI/I$I KpHCTaHHquCKOﬁ PCUICTKH, CHGKTpaJ'IBHHﬁ aHaJInu3.

Feorpa(bml: MAardiuTHBIC ITOJTr0Ca 3GMJ'II/I, 3aJIC)KU MArHUTHBIX PYM, (I)OTOC’beMKa 3€MHOMU
MOBEPXHOCTH, ITPECACKA3aHNC 3eMJ'IeTp$IC€HI/II71.

TexHomorus: TMHUU QJICKTPOIICpCAavu, reHepaTop NIEPEMCHHOI0 TOKA, 3JICKTPOABUT'ATCIIb,
HHAYKIIUOHHAA 11CUb, padap, paauonpucMHUK, TCICBU30P, AHTCHHA, TCJ'IC(I)OH, CBq-HC‘-IB,
HpOCKL[PIOHHBIfI arrapar, BOJIOKOHHAs OIITUKA, COJIHCUHAasA 6aTape;1.



Temarnueckoe MIAHUPOBAHUE

«r
10-i kaace
Ne HaunmenoBanu | KosinyecTBo 4yacoB
11/_ € pa3iesioB U JaexkTpoHHble (UppPoBbHIE)
TeM Beer | KontpoabHel | IIpakTH4ecKH | ogpazosaTesbHbIe pecypebl
" | nporpammbi | © e paboThl e paboThl

Paznen 1. PU3UKA U METO/1bl HAYYH

OI'o IO3HAHUA

dusuka nu bu6morexa ®T'UC «Mos
1.1 |MeTomE 9 mkoja» — lesson.academy-
"~ | HAy4HOTO content.myschool.edu.ru/03/1
NO3HAHUA 0
Hroro mo pazmeny 2

Paznen 2 MEXAHUKA

Poccniickas anexkTpoHHast

2.1 | Kunemartuka 5 IKoJja —
resh.edu.ru/subject/28/10/
2.2 | lunamuka 7 <..>
3aKOHBI
2.3 | cOXpaHEeHHS B 6 1 1 <..>
MEXaHHUKe
Hroro mo pazgeny 18

Paznen 3.MOJIEKYJIAPHAS ®U3UKA U TEPMOJUHAMUKA

3.1

OCHOBEI
MOJIEKYJISPHO-
KUHETUYECKOM
TEOpUHU

3.2

OCHOBBI
TEPMOIUHAMMK
u

10

3.3

ArperatHble
COCTOSIHUS
BEILECTBA.
®da3zoBble
MIEPEXOIbI

Hroro no pasgeny

24

Pazgen 4. 3JIEKTPOAUHAMMUKA

4.1

DIEeKTPOCTATUK

10




a

ITocTosiHHBIN
3IEKTPUYECKUI
4.2 | tok. Toku B 12 1 <..>
Pa3IUYHBIX
cpenax
Wroro mno pazueny 22
[ToBTOpEHUE 2 <..>
OBILEE
KOJIMYECTBO
YACOB IIO 68 3 3
I[TPOTPAMME
11-1 KJaacce
Ne | HaumeHoBanme KosnyecTBO yacoB DIeKTPOHHbIE
) (undposrbie)
/| pasneaoB H TeM | Beer | KonTposbhsl | [IpakTuueck 06pazoBaTebHbIE
| POrpamMMmbl o e padoThI ne paboThbl pecypebl
Pazgen 1.9JIEKTPOJANHAMUKA
bubnuorexa ®I'UC «Most
MarsuTHO€ noJe.
mkoja» — lesson.academy-
1.1 | OnexkrpomarauTtH | 11 1 3
content.myschool.edu.ru/03/
ast MUHAYKIUS 11
Hroro mo pazgeny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
MexaHuueckue u Poccuiickas anekTpoHHas
2.1 | BNeKTpOMarHuTH 9 1 IKoJja —
b€ KOJIeOaHMsI resh.edu.ru/subject/28/11/
MexaHn4deckue u
2.2 | BNeKTPOMarHuTH 5 1 <..>
bI€ BOJIHBI
2.3 | Ontuka 10 3 <..>
Hroro no pazneny 24

Paszea 3.0CHOBBI CIIEIIMAJIbHON TEOPUM OTHOCUTEJIbHOCTH

3.1

OcHOBEHI
crnernuaibHOM
TEOPUHU
OTHOCHTEIBHOCTH




Hroro no pazneny

4

Pa3znea 4. KBAHTOBAS ®PU3UKA

DNIeMEHTHI
4.1 | kxBaHTOBO# 6
OTITHKH
4.2 | Ctpoenue atoma 4
4.3 | ATomHOE PO 5
Hroro mo pazgeny 15

Paznea 5.9JIEMEHTbBI ACTPOHOMUHU U ACTPO®PU3UKHU

DNeMEeHTHI

5.1 | actpoHoMuu u 7
acTpo(u3UKI

Hroro mo pazgeny 7

Paznen 6.0bOBILIAIOIIEE IOBTOPEHUE

6.1 O6o06maromiee 4
MTOBTOpPEHUE

Hroro mo pazgeny 4

[ToBTOpEeHME 3

OBUIEE

KOJIMYECTBO 68

YACOB 110

I[TPOTPAMME




