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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢usmke 6a30BOr0 YpOBHSI Ha YPOBHE CpeaHero oOiiero oOpa3oBaHMs
pa3paboTaHa Ha OCHOBE MOJIOKEHUH U TpeOOBaHUI K pe3ysbTaTaM OCBOCHUS OCHOBHOM
obOpasoBarenbHO Tporpammel, npencraBieHHbx B PI'OC COO, a Takke ¢ yuy€Trom
dbenepanbHOl pabodeit mporpaMMbl BOCITUTAHUS U KOHIICTIIIUA MTPENOIaBaHus y4eOHOTO
npeamera «®Puszuka» B 00pa3oBaTeNbHBIX oOpraHu3anusax Poccuiickoit ®enepanuu,
peann3youMx OCHOBHbBIE 00pa30BaTEIbHbIEC TPOTPAMMBI.

Copepskanue mporpamMmbl Mo (U3UKE HANpaBieHO Ha (POPMUPOBAHUE ECTECTBEHHO-
HAy4YyHOU KapTUHBI Mupa obydvaromuxcs 10-11 xmaccoB mpu oOyueHuu ux (u3MKe Ha
0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JAESITEILHOCTHOTO moaxoja. [Iporpamma mo
¢usuke coorBercTByeT TpeboBanusiM PI'OC COO k MIaHUPYEMbIM JIHUYHOCTHBIM,
NpPEIMETHBIM W METAlpeJIMETHBIM pe3yJibTaTaM OOy4YeHHUs, a TaKXKe YYUTHIBACT
HEOOXOJIMMOCTh peaU3allUhd  MEXKIPEAMETHBIX CBA3€d (QU3MKU C E€CTECTBEHHO-
HAay4YHBIMU Y4YEOHBIMU TIpeAMeTaMu. B Hell ompenensitoTcsi OCHOBHBIC IIEIU U3Yy4YCHUS
GU3MKM Ha YPOBHE CpeaHero oO0uero o0pa3oBaHMs, IUIAHUPYEMbIE pE3yJIbTaThl
OCBOCHHS Kypca (U3HMKHU: JTUYHOCTHBIC, METalpeIMETHbIE, peAMETHbIe (Ha 0a30BOM
YpOBHE).

[Iporpamma o gpu3MKe BKIFOYAET:

e  IUIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca ()U3MKU Ha 0A30BOM YpPOBHE, B TOM
YHCJIe IPEAMETHBIC PE3YJIBTATHI IO T0/1aM 00YUYEHUS;

e  coaepkaHue yueOHoro npeamera «Duszmka» Mo rojgam 00ydeHusl.

®du3rka Kak Hayka O Hambojee OOIMX 3aKOHaX IPHUPOJIbI, BHICTYMas B KadecTBE
y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJl B CHUCTEMY 3HaHUU 00
okpyxatomeM wmupe. IIkonbHBIM Kypc (U3MKHM — CHUCTEMOOOpa3yomui 1Jis
€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MMOCKOJIbKY (DU3UUECKUE 3aKOHBI JIekKAT B
OCHOBE TIPOIIECCOB M SIBJICHUM, H3y4YaeMbIX XUMHEH, Owojorueu, Gu3ndeckon
reorpadueit u actpoHomueil. Mcnonb30BaHUEe M aKTUBHOE NMpUMEHEHHE (HU3NUECKUX
3HAHUW OMpeNesseT XapakTep W Pa3BUTHE Pa3HOOOpPA3HBIX TEXHOJIOTHUH B cdepe
SHEPreTUKH, TPAHCIOPTA, OCBOCHHUS KOCMOCA, IOJYYEHHS HOBBIX MAaTEpPHATIOB C
3aIaHHBIMUA CBOMCTBaAMHU U Jpyrux. M3yueHue (PU3MKM BHOCUT OCHOBHOM BKIJAJ B
dbopMHpOBaHUE €CTECTBEHHO-HAYUYHON KapTUHBI MUpPa 00yJaromuxcs, B GopMupoBaHue
YMEHUM TMPUMEHSATh HAYYHBIM METOJI TO3HAHWS TPU BBIMOJHEHUM HUMH YYEOHBIX
HUCCIIeIOBaHUM.

B ocHOBy kypca ¢u3MKK JUIsi YPOBHSI CPEAHETO OOIIero oO0pa3oBaHUsS TMOJOXKEH P
UJIei, KOTOPbIE MOKHO PACCMATPUBATh KaK MPUHIIUIIBI €r0 MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUU C HEW KypC ABISETCA JTOTMUECKU 3aBEPUIEHHBIM,
OH COJEPKUT MaTepuaJl U3 BCEX pas3feioB (PU3UKHU, BKIHOYAET KaK BOIPOCHI
KJIACCUYECKOM, TaK U COBPEMEHHON (DU3UKH.



Hoes cenepanuzayuu. B cooTBeTCTBHM ¢ HEMl Marepual Kypca (U3HKU O0BEIUHEH
BOKpYr (Qusnyeckux Teopuid. Bemymmum B Kypce sABisercs (HOpMHUpPOBaHHE
MPECTaBICHUN O CTPYKTYPHBIX YPOBHSAX MaTepUH, BEIIECTBE U TOJIE.

Hoess  eymanumapuzayuu. EE  peanmuzanus — mpeanonaraetT  HCIOJIb30BaHUE
T'YMaHHUTAPHOTO MOTeHIMaNa (PU3NIECKON HAyKH, OCMBICIICHUE CBSI3U Pa3BUTUS (PUBUKHU
C pa3BUTHEM OOIIECTBA, a TaKXK€ C MHUPOBO33PEHUYECKHUMH, HPABCTBEHHBIMH U
HKOJIOTUYECKUMU TPOoOIeMaMHu.

Hoess npuxnaonou wnanpasiennocmu. Kypc ¢GU3MKH mpeanojiaraeT 3HAKOMCTBO C
HIUPOKUM KPYTOM TEXHUYECKHUX U TEXHOJOTHYECKUX MPUIIOKEHUM M3yYEHHBIX TEOPHit
Y 3aKOHOB.

Hoes sxonocuzayuu peamu3yeTcs NMOCPEICTBOM BBEICHHS 3JIEMEHTOB COJEPIKAHMS,
MOCBSIIEHHBIX HSKOJIOTMYECKUM TMPOOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C
pa3BUTHEM TEXHUKU U TEXHOJOTHH, a Takke OOCYXIEHHUs MpoOJIeM paluOHAIBHOTO
IPUPOIONIOIB30BAHUS U SKOJIOTMUECKON OE€30MaCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMH Kypca (U3MKH Ha YPOBHE CPEIHEro o0uiero ooOpa3oBaHUs
ABJSIIOTCS  (pusnueckue Teopuu ((popMHpoBaHUE MPEACTABICHUN O CTPYKType
MOCTPOCHUS (DU3HUECKON TeOpHH, Poiu (PyHIAMEHTATbHBIX 3aKOHOB M MPHUHIIUIIOB B
COBPEMEHHBIX MPEJICTaBICHUSIX O MpPHUPOJE, I'PaHULAX MPUMEHUMOCTU TEOpUH, AJis
OINMCAHUs ECTECTBEHHO-HAYYHBIX SIBJICHUN U TPOLIECCOB).

CHUCTEMHO-ACSATEILHOCTHBIN MOJAX0 B Kypce (PU3MKHU peau3yeTCsl MPEkKE BCEro 3a
CUYET OpraHM3alMy AKCIEPUMEHTAIBHON NIeaTeIbHOCTH oOydarommxcs. s 6a3zoBoro
YpOBHS  Kypca (QU3MKM — O3TO  HCIOJIb30BAHUE  CUCTEMBI  (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX KCIEPUMEHTOB U J1a0OpaTOPHBIX paboOT, KOTOPHIE B MIPOrpaMMe M0
busnKe 00bETUHEHBI B OOIINI CITMCOK YYCHUYECKUX MIPAKTUYECKUX paboT. Boinenenue
B yYKa3aHHOM I€peYHe JIa0OpaTOPHBIX padOT, MPOBOJMMBIX JJIsi KOHTPOJIS U OLICHKH,
OCYULIECTBISIETCA YYAaCTHUKAMU 00pa30BaTENIbHOTO IMpoliecca UCXOAsS U3 0COOCHHOCTEN
TUTAaHUPOBAHUS M OCHaIIeHUs kabunera ¢usuku. [Ipu aToM obecrieunBaeTcs OBIaCHUE
OoOy4JaroIMMUCS YMEHUSIMH TPOBOJUTH KOCBEHHbBIE HU3MEPEHHs, HCCIEIOBaHUS
3aBUCHUMOCTEH (U3NYECKUX BEIWYMH ¥ TIOCTAHOBKY OIBITOB IO IPOBEPKE
MPEII0KEHHBIX THIIOTE3.

bonbiioe BHMMaHHE YIENSETCS PEIICHHI0 PacuéTHBIX M KavyeCTBEHHBIX 3amad. [lpu
3TOM JUIsl pacdy€THBIX 3a/Jad IPUOPUTETOM SIBIISIIOTCS 3a7aud C SIBHO 3aJaHHOU
¢uznyeckoil  MOJENbIO, TO3BOJSIOUIME MPUMEHATh  W3YYEHHbIE  3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJIHOTO paslieia Kypca, Tak U MHTETPUPYs 3HAHUS U3 Pa3HbBIX
paznenoB. J{ns KaueCTBEHHBIX 3a7a4 MPHOPUTETOM SIBIISIFOTCS 3aJaHHs Ha OOBICHEHUE
NpOTEKaHusl (PU3NYECKUX SIBJICHUM U MPOLIECCOB B OKPYXKAIOIIEH KU3HHU, TpeOyrolue
BbIOOpa (hU3MUECKON MOJENH [T CUTYallUU TPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBun ¢ TtpeboBanusmu PIOC COO k MarepHalbHO-TEXHUYECKOMY
obOecrieueHn0 y4yeOHOro mponecca 0a30BbIi ypoBeHb Kypca (HU3MKM Ha YpOBHE



cpenHero oouiero oopa3zoBaHusl JOJDKEH M3Yy4aThCsa B YCIOBHSIX MPEAMETHOTO KaOMHeTa
GU3MKN WM B YCIOBHUSX HWHTETPHUPOBAHHOIO KaOMHETa MPEIMETOB €CTECTBEHHO-
HayyHOro muKiIa. B kxabuHere (Qu3uku MODKHO OBITH HEOOXOAMMOE J1ab0OpaTOpHOE
000pyI0BaHUE [IJIs1 BBITIOJIHEHMSI YKA3aHHBIX B MpOrpaMme Mo (U3MKE YYEHUUYECKUX
MPaKTUYECKUX PAOOT U IEMOHCTPAIMOHHOE 000PYI0BaHKE.

JleMoHcTpanimoHHoe o0opyaoBaHue (OpPMUPYETCS B COOTBETCTBUM C MPUHIUIIOM
MUHUMAJIBHON JIOCTATOYHOCTH W OOECHEYMBAECT TIOCTAHOBKY IEPEUUCICHHBIX B
nporpamMme 1Mo (U3UKE KIIOYEBBIX JEMOHCTpAIUil JUIsl UCCIEOBAHUS H3Yy4aeMbIX
SIBJICHUI U MPOIIECCOB, IMIUPUUECKUX U (DYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX
IIPUMECHEHUM.

JlaGopatopHoe 0060pyI0BaHME I YUEHUYECKUX MPAKTHUECKUX padoT hopMupyercs B
BUJIE TEMATHYECKUX KOMIUIEKTOB U OOECHEYMBAETCS B pacu€re OJHOTO KOMILUIEKTa Ha
IByX oOyuaromuxcs. TemMaTHueckue KOMIUIEKTHI J1a00paTOpHOro 00O0pYyI0OBaHMS
JIOJDKHBI OBITh TTOCTPOEHBI HA KOMIUIEKCHOM HCIIOJIb30BAaHUU aHAJIOTOBBIX U ITU(GPOBBIX
npuOOpoB, a TaKKe€ KOMITBIOTEPHBIX H3MEPUTENBHBIX CHUCTEM B BHUAEC LU(POBBIX
1abopaTopui.

OCHOBHBIMM LEJIAMHU U3y4Y€HUS PU3UKHU B 001IEM 00pPAa30BAHUU SBIISIFOTCS:

e  (opmupoBaHHEe MHTEpECa M CTPEMIICHUS OOYYarOIIMXCS K HAyYHOMY HU3YUYCHHIO
MPUPOBI, PA3BUTUE WX UHTEIUIEKTYATbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

e  pa3BUTHE TPEACTABICHWH O HAYYHOM MeEToJAe TO3HaHWS W (OPMUPOBAHUE
HCCIIEIOBATENFCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;

e  (opmupoBaHME HAyYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa H3Y4YEHHUs OCHOB
CTPOCHHUS MaTepuu U GyHIAMEHTAIbHBIX 3aKOHOB (DM3HKU;

e (dopMupOBaHHE yMEHHUM OOBICHATH SBJIICHHS C HCIIOJB30BaHUEM (PHU3UICCKHUX
3HAaHUW ¥ HAYYHBIX JOKA3aTEIbCTB;

e  (dopmupoBanue mpeACTaBICHWH O ponrd (U3UKK IS  Pa3BUTUA JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.

JlocTmkeHne 3THX 1iefiell o0ecreurnBaeTcsl peleHreM CIeyoMX 3ajad B Mpolecce
M3y4yeHus Kypca (U3UMKU Ha YPOBHE CpeHEro o0IIero oopa3oBaHus:

e  NpPUOOpPETEHHE CHUCTEMBI 3HAHMK 00 OOmWUX (UINYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOPHIX, BKIIOYAsl MEXAaHWKY, MOJEKYIIPHYI0 (U3HKY, dJIEKTPOIUHAMHKY,
KBaHTOBYIO (PM3UKY U DJIEMEHTHI aCTPOPU3UKHY;

e  (¢opMHpOBaHWE YMEHHA MPUMEHATH TEOPETUUYECKUE 3HAHUS JUIsI OOBSICHEHUS
GU3NYEeCKUX SBIICHWA B TPHUPOAC W I TPHUHATHS TPAKTUYCCKUX PEIICHUN B
MMOBCEIHCBHOM KU3HU;

e  OCBOCHHE CTIOCOOOB PEIICHUS PA3NMUYHBIX 3a7a4 C SBHO 3aJaHHOW (HU3MUECKOU
MOJIEJIbIO, 3aa4, IOPa3yMEBAIOIINX CAMOCTOSITENIbHOE CO3/JaHie (PU3NUECKON MOIEIH,
aJICKBaTHOM yCIIOBHUSIM 3a/1a4u;



e  TOHMMaHWE (PU3NYECKUX OCHOB W MPUHITUATIOB JCHCTBUS TEXHUIECKUX YCTPOUCTB H
TEXHOJIOTHYECKHX MPOIIECCOB, UX BIHSHUS HA OKPYKAIOIIYIO CPEY;

e  OBJIAJICHUEC METOJAAMH CaMOCTOATEIBHOTO IUJIAHUPOBAHHWS MW  IPOBEICHHUS
(bu3MYEeCKUX SKCIIEPUMEHTOB, aHaIM3a WU WHTEpPHpEeTaluy UH()OpMaIUU, ONpeeIICHUS
JIOCTOBEPHOCTH MOJYYEHHOT'O PE3yJIbTaTa;

e CO3MaHWE YCIOBHHA JJIS PA3BUTHS YMEHUH MPOEKTHO-UCCIIEIOBATEIHCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha u3ydyenue ¢usuku (0a30BbI ypOBEHB) Ha YPOBHE CpeaHEro o0Iero oOpa3oBaHUS
otBoauTcs 136 yacoB: B 10 kimacce — 68 vaco (2 vaca B Heaemo), B 11 kmacce — 68
gacoB (2 Jaca B HEJICIIO).

[Ipennaraemeiii B mporpaMMe 1o (U3HKE MEepPeUYeHb Ja00PATOPHBIX M MPAKTUICCKUX
paboT  SBISETCS  PEKOMEHIOBAaHHBIM, YYUTENb JCJAaeT BBIOOp TMPOBEICHUS
7a00paTOpHBIX pabOT U ONBITOB C YYETOM HMHAMBUAYyAIbHBIX OCOOEHHOCTEH
00yJaroImxcs.



COJAEPXKXAHUME OBYUYEHUA
10 KITACC

Pazngen 1. @u3uka ¥ MeTOAbI HAYYHOTI'O MIO3HAHUS

dusuka — Hayka o npupojie. Hayunble METObI MO3HAHUS OKpY’Karoiero mupa. Ponb
AKCTIEPUMEHTA U TEOPUH B MPOIECCE MO3HAHUS MPUPOABl. DKCIIEPUMEHT B (PU3HKE.
MopenupoBanue puznueckux sSBJICHUM U mpoiieccoB. Hayunsie runore3sl. uznueckue
3aKOHBI W TEOpWUU. [ paHUIBl TPUMEHHUMOCTH (PU3UYECKUX 3aKOHOB. [IpuHITMT
COOTBETCTBUS.

Pons m mecto ¢Qusuku B (POpMHUpPOBAHMM COBPEMEHHONW HAy4YHOW KapTHUHBI MHUpPa, B
MPAKTUYECKOMN JEATEIBbHOCTH JIFOJEH.

Jlemoncmpayuu

AHaJIOroBbI€ U ITU(POBHIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUUKHU.

Pa3pen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe aBmxeHHe. OTHOCUTEIBHOCTh MEXAHWUYECKOTO nBMXKEHHS. (Cucrema
orcuéra. Tpaekropus.

[lepemernienue, CKOpOCTh (CpeAHsisi CKOPOCTb, MTHOBEHHAsl CKOPOCTb) U YCKOPEHUE
MAaT€pPUAJIbHOW TOYKH, HMX TMPOEKIMA HAa OCHU CHUCTEMBI KoopauHar. CloxxeHue
IIEPEMEILICHUM U CIIOKEHHUE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEITHOE JBHKeHUE. ['paduku 3aBUCUMOCTH
KOOpPJMHAT, CKOPOCTH, YCKOPEHUsS, NyTH U IEPEMELICHHUS MaTEPUAIIBHOM TOYKH OT
BPEMEHHU.

CBoOoaHOE nasieHre. Y CKOpeHre CBOOOIHOTO MaICHUSI.

KpuBonmHeHoe nBWKeHHE. J[BMKEHHE MaTEpPUAIbHOM TOYKM 10 OKPYXHOCTH C
MTOCTOSTHHOM T10 MOJIYJIF0 CKOPOCTBIO. YTJIOBass CKOPOCTh, JIMHEWHAs: CKOpoCTh. [lepron
1 yactoTta obOparieHus. LleHTpocTpeMuTeNbHOE YCKOPEHHE.

TexHudeckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIUJIOMETp, IBHKECHUE
CHApSIIOB, LICTIHBIE U PEMEHHBIE TIEPEIaYH.

Jlemoncmpayuu

Mopenb cucTeMsl OTCUETA, MILTIOCTPAIUS KHHEMATUUECKUX XapAKTEPUCTUK JIBUKEHUS.
[IpeoOpa3zoBanue TBUKEHUH C UCTIOJIH30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenue nBuxkeHust Tejia, OPOIISeHHOTO TIO/1 YIJIOM K TOPU30HTY U TOPU30HTAIBHO.
N3mepenune yckopeHusi CBOOOTHOTO MaieHUsI.

Hamnpagiienne ckopocTy pu ABMXKEHUH MO OKPY>KHOCTH.

Yuenuueckuii akcnepumenm, 1abopamopuvie pabomul

N3ydyeHnrne HEpaBHOMEPHOTO IBUYKEHUS C LIEJIbIO ONPEICIICHNS] MTHOBEHHON CKOPOCTH.



HccnenoBaHne  COOTHOLICHUS ~ MEXAY  IyTAMH, NOPOWICHHBIMH  TEIOM 34
MOCJICTIOBATEBHBIC PABHBIC MPOMEXKYTKH BPEMEHH NIPU PABHOYCKOPEHHOM JBHKEHHUH C
HAa4aJIbHOM CKOPOCTBIO, PABHOM HYIIIO.

N3yueHne NBUKEHUS [IapUKa B BSI3KOU JKUIKOCTH.

N3yuyenue ABUKEHUS Tena, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[IpuHunn otHOocuTenvpHOCTH ['amunes. llepeeii 3axkoH HeroroHa. HepuunanbHble
CHUCTEMBI OTCYETA.

Macca tena. Cuna. [lpunnun cynepno3unuu cuia. Btopoit 3akoH HproToHa s
MaTepualibHON TOUYKU. TpeTuii 3akoH HbroTOHA 1Sl MaTepuanbHbIX TOYEK.

3akoH BceMUupHOTO TsAroTeHus. Cuna Tsoxectu. [lepBas kocMuueckas CKOpOCTb.

Cwuita ynpyrocru. 3akoH ['yka. Bec Tena.

Tpenue. Bunsl Tpenus (mokosi, CKoibkeHus, kaueHnus). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHus CKOJIbKEeHHS W cuia TpeHusi nokos. Kosddunuent tpenus. Cuna
COIPOTHUBJIEHUS NPU ABWKCHUHU TEJIA B AKUJIKOCTHU WJIU Tase.

[TocTynarenpHOE M BpallaTeIbHOE IBHKEHHUE a0COIIOTHO TBEPAOTO TENA.

MOMEHT CHIIBI OTHOCUTEJIBHO OCH BpamieHus. llnewo cunbl. YcinoBus paBHOBeCHS
TBEPIOrO TeJa.

TexHudeckrue yCTpOMCTBA M IMPAKTUYECKOE NPUMEHEHHE: IOAUIMIIHUKY, IBUKCHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiienue nHEpPUUU.

CpaBHeHHE MacC B3aMMOJICHCTBYIOIINUX TE.

Bropoii 3akon HeroToHa.

N3mepenune cuil.

CroxeHune CHiL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIbEME U TTAJICHUH.

CpaBHEHME CUJI TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSI.

VY cioBus paBHOBECHUs TBEPAOTO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabonul

N3yuyenue nBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BOSHUKAOIIMX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopMarum.

HccnenoBanue ycioBUr paBHOBECHUS TBEPIOTO TEJIA, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3akonbl coXpaneHus 6 MexaHukKe

NMnynbc MaTepuaibHON TOUYKH (TeJa), CHCTEMbI MaTepUAIbHBIX TOUueK. UMIybe CUIibI
Y U3MEHEHHE UMITyJIbCca TeJa. 3aKOH COXpPaHEHHUs UMITyJibca. PEaKTUBHOE JBUIKEHHUE.
PaboTa criinl. MOIIHOCTE CHIIEL.



Kunernueckas sHeprus MarepuaibHON TOYKU. Teopema 00 M3MEHEHHH KUHETUYECKON
DHEPIUH.

[MorenuunanbHast sHeprus. [loTeHumanpHas sHeprus yHpyro AeQOpMHUPOBAHHON
npyxuHsl. [loTeHnmanpHas sHeprus Tena BOJINU3H MOBEPXHOCTU 3EMJIH.
[ToreHunanbHble U HEMOTEHIMAIbHbBIE CHIIbI. CBsI3b paOOThl HEMOTEHIUAIBHBIX CHJI C
U3MEHEHUEM MEXAHMYECKOW SHEPIUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKON
DHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHuueckue ycTporuCcTBa U MPAKTUUECKOE MPUMEHECHUE: BOJOMET, KONEP, MPYKUHHBIN
MHACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE nBUXKEHHUE.

[Tepexon noTeHMANbHON SHEPTUH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomwl

N3yyenue aOCOIIOTHO HEYNPYroro yjaapa ¢ MOMOLIBIO JBYX OIMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsi3u pabOThl CUJIBI C U3MEHEHHEM MEXAHMYECKOW SHEpPruu Tejlna Ha
IIpUMeEpE PACTHKEHUs PE3UHOBOIO JKI'yTa.

Paznen 3. MosekyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KMHETUYECKOW TEOpPUM W HMX  OMBITHOE
obocHoBaHue. bpoyHoBckoe aBwxkeHue. [Auddys3us. Xapakrep IBHKEHUS U
B3aMMOJICHCTBUS YAaCTUL BemecTBa. MoJenu CTpPOEHHUs ra3oB, KUJIKOCTENM U TBEPIBIX
Ted U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE 3THUX Mojelieil. Macca u pa3mepbl
Monekyn. KonnuectBo BemiectBa. [loctostHHas ABoranapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.
Mopens naeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KUHETUYECKOU TEOPHUH
ujeanbHOro rasa. AOCONIOTHasg TeMmIlepaTypa Kak Mepa CpeJHed KHHETUYECKON
DHEPrUU TEIUIOBOTO ABMXKEHUs 4actull rasza. Illlkama temneparyp KenbBuna. ['azoBbie
3aKkoHbl. YpaBHeHne MeHnneneeBa—Knanelipona. 3akon [anpTonHa. M3ompoueccsl B
UJI€aIbHOM Ta3e C MOCTOSIHHBIM KOJMYECTBOM BellecTBa. I'paduueckoe npeacraBieHue
M30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuyeckue ycTpoHCTBA U MPAKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.
Jlemoncmpayuu

OnwITHI, JOKa3bIBAIONINE AUCKPETHOE CTPOCHHE BelIecTBa, (ororpadum MOJIEKYI
OPraHUYECKUX COCIUHEHUM.

OnpiThl 10 MU PY3UHN )KUAKOCTEH U ra3oB.

Mojenb OpOyHOBCKOTO TBUKEHHUS.



Mogens onsita IllTepHa.

OneITHI, TOKA3bIBAIOLIME CYIIECTBOBAHUE MEXMOJIEKYISIPHOIO B3aUMOCHCTBUS.
Mopens, HuIIoCTpupyronas Mpupoay JABICHHS T'a3a Ha CTEHKU COCYya.

OMnbIThL, WUTIOCTPUPYIOLINE YPABHEHUE COCTOSIHUS UI€ATTBHOTO ra3a, U30IPOLIECCHI.
Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

OnpeneneHue Macchl BO3/JyXa B KJIACCHOW KOMHATE€ HAa OCHOBE HM3MEPEHHI 00bEMa
KOMHAThI, IaBJIEHUS U TEMIIEPATyphl BO3AyXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEKTy TTapaMeTpaMU COCTOSIHHS pa3peKEHHOTO rasa.
Tema 2. Ocnosvl mepmoouHamuku

TepmoanHaMuueckasi cucremMa. BHyTpeHHssSI SJHEPrUs TEPMOJUHAMUYECKON CUCTEMBI U
crocoObl e€ u3meHenus. KommuecTtBo Ttemnotrel u paborta. BHyTpeHHsst sHeprus
OJIHOATOMHOTO  HJI€aJbHOTO rasza. Bwuasl Temionepeaadu: TEMIONPOBOIHOCTD,
KOHBEKIMS, U3JIy4eHHE. Y IeJIbHAs TEIUIOEMKOCTD BellecTBa. KonmuecTBO TEIIoThl IpU
TeIIonepeaaye.

[Tonsitue 00 agmabatHOoM mpouecce. IlepBbiii 3akOH TepMoaMHAMHKHU. [IpumeHeHue
NEepPBOr0 3aKOHAa TEPMOJMHAMUKHM K wH3ompoueccaM. ['paduueckass MHTEprnpeTanus
paboThI raza.

Bropoii 3akon Tepmogunamuku. HeoGpaTtuMocTh Mpo1ieccoB B MPUPO/IE.

TemnoBele MammHbl. [lpuHnunel neficTBUs TeruioBbIX MamuH. [IpeoOpa3oBanus
PHEPruM B TEIUVIOBBIX MamMHAX. Kod(p(UIHMEHT MoNe3HOro MAeMCcTBUS TEIIOBON
mamuHbl. [ukn KapHo U ero xo3(@QUIMEHT MOJE3HOro AEHCTBUA. DKOJIOTMYECKUE
Ipo0JIEMBbI TEIJIOIHEPTETHKU.

TexHUYeCKHue YCTpPOWCTBA W NPAKTUYECKOE IMPUMEHEHHUE: JBUIaTellb BHYTPEHHETO
Cropanusi, ObITOBON XOJOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTPEHHEW HEpPrUM Tejla MPU COBEPIICHUHM padOTHI: BBUIET MPOOKH W3
OYTBUIKM TIOJ JEUCTBHEM CXKATOTO BO3MyXa, HarpeBaHue 3(upa B JaTYHHOH TpyOKe
yTEM TpeHHUs (BUIEOAEMOHCTpALNSA).

M3meHeHne BHyTpeHHEN SHEPruu (TeMIiepaTypbl) Tejaa Ipu Terionepeaaye.

OmnbIT 0 aabaTHOMY PaCUIMPEHUIO BO3TyXa (OMBIT C BO3AYIITHBIM OTHHUBOM).

Mopnenn mnapoBoid TypOWHBI, JBHUrateisi BHYTPEHHETO CrOpaHMs, PEAKTHUBHOIO
JIBUTATEJIS.

Yuenuueckuii axcnepumenm, 1abopamopmuvie padbomul

N3mepenue yaeapHON TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoovt

[TapooOpazoBanne u KoHaeHcauus. McnapeHue wu kumeHue. AOCONIOTHas U
OTHOCUTEJIbHAsA BJIAXHOCTh BO3ayxa. HaceimeHnnsld mnap. YaeinpHas TeIwioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIEPATYPhl KUTIEHUSI OT 1aBJICHUS.



Tépmoe Tteno. Kpucrammmueckue u amopdHbie Tena. AHH3OTPONHS CBOICTB
kpuctamuioB. Kugkue kpuctamiel. CoBpeMeHHble Marepuanbl. [lmaBneHue wu
KpUCTayuIM3anus. Y AejibHas TerioTa rmasieHusd. Cyonumarus.

VYpaBHeHME TEIIOBOTO OanaHca.

TexHUYecKue yCTpOMCTBA M INPAKTHUYECKOE NPHUMEHEHHE: TMTPOMETP M IICUXPOMETD,
KUIOPUMETP, TEXHOJIOTMM IIOJIYYEHHUS COBPEMEHHBIX MATEPUAIOB, B TOM YMHCIIE
HAaHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIEHHBIX NIAPOB.

Kunenue npy NnOHM>KEHHOM JaBJICHUU.

CriocoObI M3MepeHus BIAKHOCTH.

HabGnronenue HarpeBaHus U MJIaBJIEHUS KPUCTAUIMYECKOTO BEILIECTBA.

JleMOHCTpanus KpuCcTasioB.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3mepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3AYXaA.

Paznen 4. DjaekTpoauHAMMKA

Tema 1. dInexkmpocmamuxa

DJIeKTpU3alusl TeN. OJJNEKTPUYECKUH 3apsala. [IBa Buaa »IEKTPUYECKUX 3apsiaoB.
[IpOBOIHUKH, AUANEKTPUKA U MOIYNPOBOAHUKHU. 3aKOH COXPAHEHHUS AJIEKTPHUUYECKOTO
3apsza.

B3aumoneiicteue 3apsanoB. 3akoH Kymona. ToueuHblil »nekTpuyecKuid  3aps.
Onektpuueckoe  none.  Hanpspk€HHOCTh — 3iekTtpuueckoro  mons.  [IpuHuun
CYINEPIIO3ULINH NEKTPUUECKUX MOJIeH. JIMHNKA HAnpssKEHHOCTU 3JIEKTPUUYECKOTO TOJIA.
PaGora cun oamekrpocraruueckoro mons. llorenmuman. Pa3HOCTh MOTEHIMANIOB.
[IpoBOAHUKM © JUANEKTPUKU B DIIEKTPOCTATUYECKOM Tone. JluanekTpuueckas
MPOHUIIAEMOCTb.

DneKTpoE€MKOCTh. KoHeHcaTop. DIEKTPOEMKOCTh TJIOCKOTO KOHJIEHCATOpa. DHEpPrus
3apsKEHHOTO KOHJIEHCATOPA.

TexHH4eCcKkre yCTpPOMCTBA M MPAKTHYECKOE MPUMEHEHUE: SJIEKTPOCKOI, JICKTPOMETP,
JIEKTPOCTATUYECKAs  3alllMTa,  3a3eMJIEHHE  DJIEKTPOnpuOOpOB,  KOHAEHCATOP,
KONMPOBAJIbHBIN aIllapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHLMII IEUCTBUSA DJIEKTPOMETPA.

B3auMopaencTBre HaANEKTPU30BaHHBIX TEI.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpoBOAHUKH B DJIIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAs 3alUTA.

JIA3JIEKTPUKH B 3JIEKTPOCTATUYECKOM TIOJIE.



3aBUCHUMOCTh DJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCaTOopa OT IUIOMIAAUd IUIACTHH,
PACCTOSIHUS MEXKy HUMU U JUAJICKTPUUECKON MTPOHULIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHne 3neKTpOEMKOCTH KOHJIEHCATOpa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax
DJIEKTPUYECKUM TOK. YCIOBUSI CYIIECTBOBAHMS JJIEKTPUUYECKOr0o TOKa. McTouHuku
Toka. Cuna Toka. [I0CTOSIHHBIN TOK.

Hanpsbxenne. 3akon OMa 151 ydacTKa LETH.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. VY nensHOE CONPOTHUBIICHUE BEILIECTBA.
[locnenoBarenpHOE, IAapaIENbHOE, CMEIIAHHOE COEINHEHUE TIPOBOTHUKOB.

PabGora anextpuyeckoro toka. 3akoH J[xoyns—JleHima. MOIIHOCTh 3JIEKTPUUYECKOTO
TOKa.

DIIEKTPOJIBUKYIAsl CUJIa U BHYTPEHHEE CONPOTHUBJIIEHUE HUCTOYHHMKA TOKAa. 3akoH Oma
JUTSl IOJTHOM (3aMKHYTOM ) 3iekTpruueckoi nenu. KopoTkoe 3aMbikaHue.

DJIEKTPOHHAs MPOBOAUMOCTh TBEPABIX METAIOB. 3aBUCHUMOCTHb CONPOTHBIICHUS
METAJIOB OT TeEMIIEPATYpbl. CBEPXIPOBOIUMOCTD.

DIIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3EKTPOHHBIX MYYKOB.

[TonynpoBoguuku. CoOCTBeHHass M NpPUMECHas MPOBOAUMOCTH IOJYNPOBOJIHUKOB.
CaoiicTBa p—n-niepexoza. [loaynpoBoAHUKOBBIE PUOOPHI.

ODJIEKTPUYECKHM TOK B PAacTBOpPAaxX M PACIUIaBAX DJIEKTPOJIUTOB. DIJIEKTPOJUTHYECKAS
JTACCOIUAIIMS. DIICKTPOJIU3.

OnekTpuueckuid TOK B razax. CaMOCTOSATENbHBIA M HECAMOCTOSITEJIbHBIA pa3psl.
Mounus. [1na3ma.

TexHu4eckrue yYCTpPOMCTBA M MPAKTUUECKOE IPUMEHEHHE: aMIEPMETP, BOJIBTMETP,
peocTaTr, UCTOYHUKH TOKa, DJICKTPOHArpeBaTeIbHbIE MPUOOPHI, JIEKTPOOCBETUTEIHHBIC
npubOphl, TEPMOMETP  CONPOTHUBJICHHS, BaKyyMHBI JHOJ, TEPMHUCTOPHI U
(boTOpE3UCTOPHI, OIYIPOBOJHUKOBBIN AHO/I, TaIbBAHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HAMIPSIKEHHUS.

3aBUCUMOCTh CONPOTHUBJICHUS LWIMHIPUYECKUX MPOBOJAHUKOB OT JJIMHBI, TUIONIAIA
IIOIIEPEYHOr0 CEYEHUS U MaTepuala.

CMeniaHHOE COeTMHEHUE TPOBOHUKOB.

[Ipsimoe n3mepeHne dIEeKTPOABKYILEH criibl. KOpOTKOE 3aMbIKaHUE TAIbBAHUYECKOTO
AJIEMEHTA Y OLICHKA BHYTPEHHETO COMPOTUBJICHUS.

3aBUCHUMOCTh COMPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYyPBHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoii pa3psil v MPOBOAUMOCTD BO3/1yXa.

OIHOCTOPOHHSISI MPOBOJIUMOCTD JIMO/IA.



Yuenuueckuii sxcnepumenm, n1abopamopuvie padbomul

W3yyeHue cMenaHHOro COEJMHEHUS PE3UCTOPOB.

N3mepeHre HSIEKTPOJBIKYIIEH CHJIBI HCTOYHHMKA TOKA M €ro BHYTPEHHETO
COTPOTHUBJICHUS.

HabGmonenue snekrposnusa.

MexnpeaMeTHble CBSI3H

Nzyuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISIETCS C Y4ETOM
coJiepKaTeIbHBIX MEKIIPEAMETHBIX CBSI3€H C KypcaMu MaTeMaTUKU, OUOJIOTUHU, XUMUH,
reorpauu U TEXHOJIOTUH.

Meorcnpeomemnvie nouwsimusi, CBA3aHHBIE C U3YYEHHUEM METOJIOB HAYYHOI'O MO3HAHUS:
SBJICHWE, HAy4dHbIM (aKkT, THHoTe3a, (U3MYECKas BEIMYMHA, 3aKOH, TEOPHS,
HaO0JII0ICHUE, SKCIIEPUMEHT, MOACIIMPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl YpaBHEHMM, JHUHEHas ¢yHKUug, Mnapaboia,
runepOosia, ux rpaduKu U CBOMCTBA, TPUTOHOMETpUUYECKHE (DYHKIIMH: CUHYC, KOCUHYC,
TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXIECTBO, BEKTOPHI M UX
MPOEKIMU Ha OCH KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusi: mMexaHudeckoe JBUKEHHWE B KUBOW mpupone, auddysus, ocMmoc,
TEIJIOOOMEH JKUBBIX OPraHU3MOB (BHUJIbI TEIUIONEpPEAAaud, TEIJIOBOE PAaBHOBECHE),
ANEKTPUUYECKUE SIBJIICHUS B )KUBOU MPUPOJE.

Xumus: JTUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHUE AaTOMOB U MOJEKYJ, MOJIb
BEIIIECTBA, MOJISIPHAS MAacca, TEIJIOBBIE CBOMCTBA TBEPABIX TEN, XKUJKOCTEW W Ta3oB,
ANEKTPUYECKUE CBOKMCTBA METAJIIOB, SJIEKTPOJIUTHYECKAS TUCCOLUALINS, TAJIbBAHUKA.
l'eoepagpus: BnaxXHOCTb BO3/1yXa, BETPhI, 0aPOMETP, TEPMOMETP.

Texnonoeus.: mpeodbpa3oBaHUE ABUKEHUIN C UCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHUS
B TEXHHUKE, MOJIIUITHUKHA, UCIOJIb30BAHUE 3aKOHA COXPAHEHUSI MMITYJbCa B TEXHHKE
(pakeTa, BOAOMET W JIpyrue), JBUraTeldb BHYTPEHHEIrO CrOpaHusi, mapoBas TypOuHa,
OBITOBOM  XOJIOMUJIBHUK, KOHIUITMOHEDP, TEXHOJOTHH TMOJYYCHUS COBPEMEHHBIX
MaTeprajioB, B TOM YHUCJE€ HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTUH, AJIEKTPOCTaTUYECKas
3alMTa,  3a3€MJICHHE  DJIGKTPONPUOOPOB,  KCEPOKC,  CTPYWHBIM  MOPUHTED,
ANIEKTPOHArpeBATENbHBIE TPUOOPHI, FTEKTPOOCBETUTENIbHBIE TIPUOOPHI, TAIbBAHUKA.

11 KIIACC

Paznen 4. DaekTpoauHaMHUKa

Tema 3. Macnummnoe none. I1eKmpoMazHUMHAA UHOYKYUA

[ToctostHHBIE MarHUTHI. B3anMonenCcTBUE MOCTOSHHBIX MAarHMTOB. MarHuTHOE MOJeE.
Bekrop MaruuTHON MHAYKUMU. [IpuHUMN cynepno3svuvu MarHUTHBIX IOJed. JInHuuM
MAarHUTHOM WHAYKIMU. KapThHa JTWHWUNA MarHUTHOM HWHAYKUMAHM TIOJS HOCTOSTHHBIX
MAarHUTOB.



MaruuTtHO€ noJsie MpoBOAHUKA C TOKOM. KapThHa JNMHUN MHIYKIMU MAarHUTHOIO IOJIS
JUIMHHOTO IIPSIMOTO NMPOBOJHMKA M 3aMKHYTOT'O KOJBLEBOIO NMPOBOJHHKA, KATYLIKH C
TokoM. OnbIT Dpcrena. BzaumoecTBre NPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOAyJIb U HalIPABJICHHE.

Cuna JlopeHna, e€ monaynb W HampasieHue. [[BrykeHue 3apspDKCHHOW YacTHLBI B
OJIHOPOJTHOM MarHuTHOM mosie. PaboTa cuitel Jlopenua.

SIBreHHMe DJIEKTPOMArHUTHOM WHAYKUMH. [IOTOK BEKTOpa MAarHMTHOW WHIYKLMU.
DNEeKTpOABMKYIIAS CUJIAa MHAYKIIMH. 3aKOH 3JIEKTpOMarHuTHOW nHaykunn Papanes.
Buxpesoe anekTpudeckoe mojie. DJIEKTPOABUKYINAS CWIA WHAYKIMH B IPOBOJHHUKE,
JBIKYILIEMCS IIOCTYIATEbHO B OAHOPOIHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTG. fIBIEHNE CAMOMHAYKIWN. DIIEKTPOABUKYIIAS CUJIA CAMOUHIYKIIAH.
OHeprust MarHUTHOTO TOJIS1 KATYIIKU C TOKOM.

DJIEKTPOMAarHUTHOE I10JIE.

TexHuyeckue yCTpOMCTBA M MPAKTHYECKOE IIPUMEHEHHE: IOCTOSHHBIE MAarHUTHI,
DIEKTPOMArHUThI,  DJIEKTPOABUTATENb,  YCKOPUTEIM  DJIEMEHTAapHBIX  YaCTHII,
WHIYKIMOHHAS T€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOT'O ITyYKa MAarHUTHBIM IOJIEM.

JIuHUY MHAYKIIMY MarHUTHOTO TOJISL.

B3aumoneiicTBre 1ByX IIPOBOJIHUKOB C TOKOM.

Cunia Amnepa.

[evictBrue cumbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBrIeHME SIIEKTPOMATrHUTHOW UHAYKIWH.

[IpaBuiio Jlenna.

3aBUCUMOCTh  DJIEKTPOABMKYLIEH CHJIBI HMHIYKIMM OT CKOPOCTH HW3MEHEHMS
MAarHuTHOTO IOTOKA.

SIBreHne CaMOMHIYKIIAH.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

M3ydeHre MarHuTHOTO MOJIS KATYIIKH C TOKOM.

HccenenoBanne neCTBUS MOCTOSHHOIO MarHUTa Ha paMKy € TOKOM.

HccnenoBanue sBIEHUS 3JICKTPOMAarHUTHON MHIYKIWH.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMaAzZHUMHbIE KOJ1€0AHUA

Konebarenbnas cucrema. CBOOOJHBIE MeXaHWYECKHE KoJjiebaHus. [apMoHMYECKue
kosnebanus. [lepuon, yactora, ammntyga u ¢gasza konedanuil. [IpyKUHHBII MasgTHHK.
MarteMaTtuyeckuii MasiTHUK. YpaBHEHUE rapMOHMYecKHX KosieOanuid. IIpeBpaieHue
SHEPrUM MPU TAPMOHUYECKUX KOJICOAHUSX.



Konebatenbupiii koHTYp. CBOOOIHBIE 3JEKTPOMAarHUTHbIE KOJeOaHUS B HAEaIHLHOM
KOJIE0ATEIbHOM KOHTYpE. AHAJOTHS MEXKIYy MEXaHUYECKUMH H 3JCKTPOMArHUTHBIMH
koneOanusimu. @opmyna Tomcona. 3aKOH COXpaHEHUS DSHEPTUU B HJICATHHOM
K0JIe0aTeIbHOM KOHTYpE.

[IpeacraBinenre o0 3aryxarommx KojeOaHusX. BbIHYXJIeHHbIE MEXaHUYECKUE
kosieOanus. Pezonanc. BoiHykAeHHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMSI.

[TepemenHslil TOK. CHHYCOUIaIbHBIN EPEMEHHBINA TOK. MOIIIHOCTh MEPEMEHHOIO TOKA.
AMIUIMTYJTHOE U JEUCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U HAIIPSIAKEHUS.

Tpancpopmarop. [Ipon3BoacTBO, mepenaya U NOTPEOICHUE BICKTPUUECKON IHEPrUu.
DKOJOTUYECKUE PUCKU MTPU MPOU3BOACTBE AIEKTPOIHEPruu. KynbTypa HCHOIb30BaHUS
AIIEKTPOIHEPTHUH B MIOBCETHEBHOW KU3HH.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: DIIEKTPUYECKHNM 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, JIMHUM JJIEKTPOIepeaay.

Jlemoncmpayuu

HccnenoBanre  mapamMeTpoB  KojieOaTebHOW  cUCTeMbl  (IPYKUHHBIM WU
MaTEMaTUYECKU MASITHUK).

HaOmronenue 3atyxaromux KojaeOaHuu.

HccnenoBanre CBOMCTB BBIHYXJICHHBIX KOJIEOAHUN.

Habmonenue pezonanca.

CBOOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcumwinorpaMmbl  (3aBUCUMOCTH  CHJIBI TOKAa M HAOpsDKEHUST OT BPEMEHH) s
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc npu nociieoBaTENbHOM COEIMHEHUH PE3UCTOPA, KaTYIIKH MHAYKTUBHOCTH U
KOHJIEHCATOopa.

Mopens TMHUYN DIEKTPONEPEAAYUH.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonul

HccnenoBanue 3aBUCHMOCTH NEpUOAA MalbIX KoyieOaHWI Ipy3a Ha HUTH OT JJIUHBI
HUTHU U MaccChl Irpy3a.

HccnenoBanne MEpPEMEHHOTO TOKAa B LENM W3 IOCIEAOBATEIBHO COECIMHEHHBIX
KOHJIEHCATOpa, KaTYIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE 60JIHbL

Mexannueckue  BOJIHBL,  ycioBus  pacnpoctpanenus.  Ilepuon.  CkopocTb
pacnpocTpaHeHuss M JUIMHAa BOJIHBL. [lomepeuHble W OPOJOJIBHBIE  BOJIHBI.
HNuTtepdepenius u nuppakuus MeXaHU4eCKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.
DNEeKTpOMAarHUTHBIE BOJIHBI. Y CJIOBUS U3JyYEHHUs 3JEKTPOMATHUTHBIX BOJH. B3anmHas
opueHtarusa BektopoB E, B, V B anekrpomarnutHoM BojiHe. (CBOMCTBa
AIIEKTPOMArHUTHBIX BOJIH: OTpPaXEHHE, NPeJOMJICHHE, MOJApu3auus, AUPpaKius,
uHTeppepeHius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.



[IIkana 31€eKTpPOMArHUTHBIX BOJH. [I[puMeHEeHNE 3NEeKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpuHIMIIBI paAUOCBS3U U TeNeBUACHUS. Paguonokanus.

DIJIEKTPOMAarHuTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHuyeckne yCcTpoiCTBa U MPAKTUYECKOE MPUMEHEHUE: MY3bIKaIbHbIE HHCTPYMEHTBHI,
yJIbTPa3BYKOBasi JMArHOCTMKAa B TEXHUKE W MEJIULMHE, pajgap, paJIuoONpUEMHUK,
TEJEeBU30p, aHTeHHA, TenedoH, CBY-neyn.

Jlemoncmpayuu

OOpazoBaHue U paclpOCTPaHEHUE MONIEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

Habnronenue otpaxxeHus: U NpesoOMIICHHS] MEXaHUYECKHUX BOJIH.

Hab6nronenue narepdepeHunu u Auppakuuy MEXaHUIECKUX BOJIH.

3BYKOBOI pe30HAHC.

HaGmronenue cBA3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYIOM M 4YacTOTOM
KOJICOAHMIA.

HccnmenoBanre CBOMCTB — DJIEKTPOMArHUTHBIX  BOJIH:  OTPAXKEHHUE, IPEIOMIICHHE,
noJisipu3anus, IMppakuus, THTEpPEpeHIIHs.

Tema 3. Onmuka

['eomerpuueckas onrtuka. IIpsmonuHElHOE pacnpoCTpaHEHUE CBETa B OJHOPOIHOMN
cpene. JIyd cBera. ToueuHbI HICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbI OTpaxkeHUsi cBeTa. [locTpoeHne M300pakeHHl B MIIOCKOM
3epKale.

[Tpenomnienne cBeTa. 3aKOHbI MPEJIOMIIEHUS CBeTa. AOCOJIOTHBIM IOKa3aTeib
npenoMiiecHus. I[lonHoe BHyTpeHHee oTpaxkeHue. llpenenbHbli  yroa MOJIHOTO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus ceera. CinoxHbli coctaB Oenoro cseta. Ler.

Cobupatonie U paccewBarolive JUH3bl. ToHKas suH3a. POKYCHOE PpacCTOSIHME U
onTHYECKash cuja TOHKOW JuH3BL [locTpoeHue wu3zo0pakeHHl B cOOMparOmUX U
pacceuBaromux JMH3axX. DopMysia TOHKON JUH3BIL. Y BEJIMYEHUE, TaBAEMOE JIMH30M.
[Ipenensl NpUMEHUMOCTH TEOMETPUUYECKON ONTUKH.

BonnoBas ontuka. HaTepdepenuus cBeta. KorepeHTHble HCTOYHUKU. Y CIOBUS
HaAOJIOJIEHUS] MAaKCUMYMOB MU MHUHUMYMOB B HMHTEpP(QEpPEHLMOHHOW KapTHHE OT JBYX
cUH(pa3HBIX KOT€PEHTHBIX HCTOUHUKOB.

Hudpaxuus cBera. JudpakiuonHas pemérka. YcioBue HaOMIOACHUS TJIABHBIX
MaKCUMYMOB IpY NaJ€HU MOHOXPOMAaTUYECKOTO CBETA Ha TU(PPAKIIUOHHYIO PEIIETKY.
[Tonspu3zanus ceera.

TexHuyeckue ycTpoiicTBa M MpakTUYECKOE NMPUMEHEHHE: OYKH, Jyna, (oroammapar,
NPOEKLMOHHBIN anmapar, MUKPOCKOII, TEJIECKOIl, BOJOKOHHAs ONTHKA, TU(paKIUOHHAs
pEETKA, MOJISIPOUL.



Llemoncmpayuu

[IpsiMonuHEHOE pacHpoCTpaHEHUE, OTPAKEHUE U MpelioMJeHHue cBeta. OnThuueckue
IpUOOPBHL.

[TonHOe BHYyTpeHHEE OTpakeHHue. Mojiesib CBETOBOA.
HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Mopaenn MUKpOCKOa, TEJIECKOIA.

Hab6monenue natepdepeHmm cBeta.

HabGmronenune nudpakiuu cBera.

HaGmronenue nucnepcuu cBera.

[TonydyeHue cekTpa ¢ TOMOIIBIO MPU3MBI.

[Torydyenue ciexTpa ¢ MOMOIIbIO JUGPAKIIMOHHON PEIIETKH.
HaOmnronenue nosisipuszanuu CBETa.

Vuenuuecxuii sxcnepumenm, rabopamopvle pabomol
N3MepeHue rnokasaress NpeJIoOMIICHUS CTEKIIA.
HccnenoBanrie CBONCTB U300paKEHUH B JTMH3aX.
HaGmronenue nucnepcuu cBera.

Pa3gesn 6. OcHOBBI CIEIHAILHOM TEOPHH OTHOCHUTEIBLHOCTH

['paHuIBIl IPUMEHNMOCTH KJIACCHYECKOM MexaHuKH. [locTynaTel cnenuanbHONM TeOpun
OTHOCUTEIBHOCTH: WHBAPUAHTHOCTh MOJIYJISI CKOPOCTH CBETa B BaKyyMe, NPUHLUII
OTHOCHUTEJIBHOCTH DUHIITEMHA.

OTHOCHUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHH U COKPALLICHUE JIJIUHBI.
OHEprus U UMITYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b MacChl C PHEPTUEN U UMITYJILCOM PEJIATUBUCTCKON YaCTHULbI. DHEPIHUs ITOKOS.

Paznen 7. KBantoBas pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonbl. @opmyna Ilnanka cBa3u 3Heprum (OTOHA C €ro YacTOTOM. DHEprus u
UMITYJIbC (POTOHA.

OtkpeiTie u wuccienoBanue Gorodddexra. Onbitet A. I'. CromeroBa. 3aKoHBI
dotorpdexra. VYpaBuenue DOitHmTeitHa s doroddpdexra. «KpacHas rpaHuiay
dboTorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JIEVCTBHUE CBETA.

TexHudeckue yCTpoMCTBa M MPAKTHUUECKOE MpUMEHEHue: (HOTOdIEMEHT, (OTONATIHK,
COJIHEUHasl OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®otor¢h(DHEeKT Ha YCTAaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHeMIHET0 (poTodddekTa.

Ceroauo.



Conneunast OaTtapes.

Tema 2. Cmpoenue amoma

Mopenb atoma Tomcona. OnbiTel Pe3epdopaa mo paccesauro o -dactuil. [lnanerapuas
mozenb atoMa. [loctynarel bopa. U3nydyenue u nornomieHue (GoTOHOB MpH Mepexoe
aToMa C OJHOTO YPOBHS SHEprud Ha napyrod. Buael cnektpoB. Cnektp ypoBHEHR
HHEPIUM aToOMa BOAOPOAA.

BonnoBele cBoiicTBa yactuil. Bonuel ae bpoiia. KopnycKyJisipHO-BOTHOBOW Tyalii3M.
CHIOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpoOHWCTBA W NPAKTHUYECKOE IPUMEHEHHUE: CIEKTPaJIbHBIM aHaIu3
(cTIeKTpOCKoII), J1a3ep, KBAHTOBbIN KOMIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Omnpenenenue JJIMHBI BOJIHBI J1a3epa.

HaGumroneHne nuHeRvaTbIX ClIEKTPOB U3IIy4EHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabonul

HaOmnronenue mMHe4aToro CrekTpa.

Tema 3. Amomnoe sa0po

OKCIEpPUMEHTBI,  JIOKA3bIBAIOIME  CIOXKHOCTh  CTpoeHus  sjapa.  OTKpbITHE
paanoaktuBHOCTH. OmnbITl Pesepdopaa mo ompeneneHuro coctaBa paguoOAKTUBHOIO
u3nydenus. CBoicTBa anbda-, Oeta-, raMma-usnydeHus. BiusHue pagnoakTHBHOCTH Ha
YKUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA W HeWTpoHa. Hykinonnas moxens sijpa I'eiizenOepra—lBaneHko.
3apsina saapa. MaccoBoe uncio sapa. M30Tornsl.

Anb(a-pacnan. DNeKTpOHHBIA U TO3UTPOHHBIN OeTa-pacnan. ['amma-usnydenue. 3akoH
PaaMOaKTUBHOIO pacraja.

OHeprus CBA3M HYKJIOHOB B siipe. SaepHbie cuibl. JledekT Macchl spa.

S nepuble peakunu. Jlenenue u CUHTE3 sIEp.

SAnepubiii peaktop. TepmosaepHbiii cuHTe3. IIpoOiaemMbl M MEpPCHEKTHBBI SAECPHOU
SHEPreTUKHU. JKOJOTUYECKUE ACTIEKThI IAEPHOU SHEPTETUKHU.

DJieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTo b1 HaOJIIOIEHUS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHULI.

dyHIaMeHTaIbHbIE B3aUMOJEHCTBUA. EAMHCTBO Pu3nyueckoi KapTHHBI MUPA.
TexHruecKue yCTpOHUCTBA U MIPAKTUYECKOE MTPUMEHEHHUE: TI03UMETp, Kamepa Bunbcona,
SJIEpHBINA peaKkTop, arToMHasi bomoa.

Jlemoncmpayuu

CU€TurK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

HccnenoBanue TpeKoB YacTHIL (110 TOTOBBIM (oTOrpadusim).



Pasnen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPU3UKH

Ortanbl  pa3BUTHS acTpoHOMHH. IIpuKiamHOE W  MUPOBO33PEHUYECKOE 3HAYCHUE
aCTPOHOMMH.

Bun 3Bé3nnoro Heba. Co3Besausi, sspKue 3BE3/1bl, IUIAHETHI, KX BUUMOE JBUKEHUE.
ConHeyHas cucrtema.

Connue. ConHeuHass akTUBHOCTh. Mcrounuk sHepruu CosiHIA M 3BE3MA. 3BE3IBI, UX
OCHOBHBIE XapaKTEPUCTHKU. J[MarpamMmma «CHeKTpaIbHbIN KJIACC — CBETUMOCTBY. 3BE3/bI
IJIABHOM TIOCJIEIOBATEIIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» I 3BE3]
IJIABHOM  TIOCIIEIOBATENIbHOCTH. BHyTpeHHee cTpoeHne 3BE34. CoOBpEMEHHbIE
MPEACTABIICHUS O MMPOUCXOKICHUH U 3Boonny CoJHIA U 3BE3/1. DTamnbl )KU3HU 3BE3I.
Mnineunstii [Tyte — Hama [Nanmaktuka. [lomoxxenne n aeuxenue Connua B [ManakTuke.
Turnbl raakTuk. PaguoramakTuku v kBa3zapbl. YEpHBIE ABIPHI B IpaxX IAJIAKTHK.
Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa060ma. Paz0eranume ramaktux. Teopus
bonbioro B3peiBa. PenukTOoBOE U3IIydeHHE.

Macmrabnas crpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpo0aemMbl aCTPOHOMHUHU.

Yuenuueckue nabnooenus

HaGmronenuss HEBOOPYKEHHBIM  TIJIa30M € HCIOJIb30BAHUEM  KOMITBIOTEPHBIX
IPUIIOKEHUH IS OIIpeIeTICHHsI TI0JI0KEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3nsA CEeBEPHOro MOJIyIIapHs U IPKHUE 3BE3/BI.

HaGmronenus B Teneckon JIlyHsl, mianet, Mieunoro [lytu.

Oo6o0maroniee NOBTOPEHUE

Ponb ¢u3ukm M acTpoHOMHUHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM, COITMAIbLHON W
TUUYECKON cepax IesTEIbHOCTH YeIOBEKa, POjb U MECTO (PU3UKU M aCTPOHOMHH B
COBPEMEHHOW HAy4YHOW KapTHHE MHpa, poJib (PU3HUECKOW TEopuru B (POPMUPOBAHUU
NPEACTABICHU O (PU3NYECKOW KapTHHE MHUpPA, MECTO (PM3MYECKOM KapTHUHBI MHUpA B
o01LIeM psiZly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUIN O IPUPOJIE.
MesxknpeaMeTHbIe CBI3H

N3yuenue kypca gu3uku 6azoBoro ypoBHs B 11 kiacce OCylIECTBISIETCA C y4ETOM
COZIepKaTENbHBIX MEKIIPEAMETHBIX CBSI3€M C KypcaMu MaTeMaTUKH, OMOJIOTUU, XUMHUH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvle nousamusi, CBsI3aHHbIE C M3yYEHHUEM METOJ0B HAYyYHOTO MO3HAHUS:
SBJIEHUE, Hay4yHbId (akT, runore3a, (QuMUeckas BeIMYMHA, 3aKOH, TEOpHs,
HaO0JI0ICHUE, SKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: penieHUe CUCTEMbl YPAaBHEHU, TPUTOHOMETpUYECKUE (DYHKIIMU: CUHYC,
KOCHHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHUUYECKOE TOKIECTBO, BEKTOPHI U
UX NPOEKLMH HAa OCU KOOPAMHAT, CIIOKEHHUE BEKTOPOB, MPOU3BOIHBIE JIEMEHTAPHBIX
byHKINNA, TpU3HAKKA TO00UST TPEYTOJILHUKOB, OTPEIeIIEHNE TUIOIIAIA TUIOCKUX (UTYP
1 00BEMa Tel.



buonoeus: snextpudeckue SBICHHUS B KUBOW MPUPOJE, KoneOaTenbHbIC NBIKCHUS B
JKUBOM TPHUPOJIC, ONTUUYECKUE SIBIICHUS B JKUBOW MNPUPOJE, ACHUCTBUE paJAUallAM Ha
JKUBBIE OPTAHU3MBI.

Xumusi: CTpOCHHE aTOMOB WU MOJEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX TEN,
MEeXaHU3Mbl 00pa30BaHUS KPUCTAIMYECKON PEIETKY, CIEKTPAIbHBIN aHaU3.
l'eoepaghus: MarHUTHBIE TIONIFOCA 3€MIIH, 3aJICKA MAaTHUTHBIX Py, GOTOCKEMKA 36MHOU
ITOBEPXHOCTH, IPEACKA3aHUE 3EMIIETPSICEHNN.

Texnonoeus: JUHUU 3JEKTponepeaay, reHepaTop MIEPEMEHHOTO TOKa,
ANEKTPOABUTATENb, MHAYKIIMOHHAS M€Yb, Paaap, paAuONPUEMHHK, TEIEBU30D, AaHTCHHA,
tenedoH, CBYU-neub, NPOEKIMOHHBIN amnmapar, BOJOKOHHAs OITHKA, COJIHEYHAs
Oatapes.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenue y4yeOHoro npeamera «OPuU3nKa» Ha YPOBHE CPETHETO 00IIero oOpa3oBaHUs
(0a30BBI YpOBEHB) MJOJKHO OOECHEYUTh JOCTHXKEHHUE CIIEAYIONIMX JIMYHOCTHBIX,
MeTaIpeMETHBIX U MPEIMETHBIX 00pa30BaTelIbHbIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHUS yueOHOTO npeameTra « Pu3nkay JOJKHBI OTpaxaTh
TOTOBHOCTh U CHOCOOHOCTh OOYYaIOMIMXCS PYKOBOJCTBOBATHCA CGHOPMHUPOBAHHOMN
BHYTPEHHEW MO3UIMEN JUMYHOCTH, CUCTEMOW LEHHOCTHBIX OPHEHTALWW, MO3UTHUBHBIX
BHYTPEHHUX YOEXJICHUHN, COOTBETCTBYIOIMIMNX TPATUIIMOHHBIM IIEHHOCTSIM POCCUHCKOTO
00111eCTBa, pACIIUPEHUE KUZHEHHOTO OIbITAa U OMNbITA JEITEIBHOCTH B MPOIECCE
peanu3anuy OCHOBHBIX HAMPABJICHUN BOCIUTATEIIBHOW JEATEIbHOCTH, B TOM YHCIIE B
YacTHu:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOPMUPOBAHHOCTh TPAKIAHCKON TO3UIMK OOYyYalolmerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO 4YJI€HA POCCUICKOI0 OOIIECTBA;

NPUHATHE TPAJAUIIMOHHBIX OOIIEYEIIOBEUYECKUX TYMAaHUCTUYECKUX U JIEMOKPATUUECKUX
IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATECIILHOCTh B MHTEpPECAX TI'Pa’KJaHCKOTO OOIIECTBa,
y4acTBOBATh B CAMOYIIPaBICHUH B 00pa30BaTEILHON OpraHu3alliy;

YMEHHUE B3aUMOJEHCTBOBATh C COLMAJbHBIMA HHCTUTYTaMHU B COOTBETCTBHHM C HX
GYHKIUSIMHY ¥ HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IaTPHMOTHYECKOT0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCUMCKON IpakIaHCKOM UIEHTUYHOCTH, ATPUOTU3MA;
LIEHHOCTHOE OTHOIIEHHWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JAOCTHXKEHHUSIM POCCHICKHUX
Y4€HBIX B 00J71aCTH (PU3UKHU U TEXHUKH,

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS :

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO IMOBEICHUS,

CIIOCOOHOCTh ~ OIIEHMBATh CHUTYallMl0 M TNPUHUMATh OCO3HAHHBIE  PEIICHUS,
OPUEHTUPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJE B
JEATEIIbHOCTU YYEHOI0;

OCO3HaHME JINYHOTO BKJIaJIa B IOCTPOCHUE YCTOMYMBOTO Oy AyIIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOILIEHHE K MHPY, BKJIIOYas OSCTETUKY HAy4YHOTO TBOPYECTBA,
pUCyIero (pu3nIecKoit HayKe;

5) TPpy10BOT0 BOCTIMTAHUSI:



WHTEpPEC K pas3nudabiM cdepam npodecCHOHANBHONW AESITEIBHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (DU3UKOM M TEXHUKOH, YMEHHE COBEpIIATh OCO3HAHHBIN BHIOOp Oymyrieit
npodeccun u peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOpa30BaHUIO B 001aCTH (PU3UKHU Ha
MPOTSHKEHUN BCEH KU3HM;

6) IKOJIOrHYeCKOr0 BOCIIUTAHMS

c(hOpPMHUPOBAHHOCTh AIKOJIOTHYECKON KYyJbTYphl, OCO3HAHHE TJIO0ATHHOTO XapakTepa
AKOJIOTHYECKUX TTPOOJIeM;

IJJAHUPOBAHUE M OCYIIIECTBICHUE JEUCTBUN B OKPYKAIOIIEH Cpele Ha OCHOBE 3HAHUS
1eel yCTOMYMBOTO Pa3BUTHS YEJIOBEUSCTBA;

pacIIMpeHrue OIbITa JEATETLHOCTH HKOJOTHYECKOW HAIMpaBICHHOCTH Ha OCHOBE
UMEIOIINXCS 3HAHWUH 110 (DU3HUKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMA:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BuTHs HU3NMUECKON HAYKH,

OCO3HaHWE IICHHOCTH HAyYHOH MEATEbHOCTH, TOTOBHOCTH B TIPOIECCE H3YUICHUS
GU3NKKA ~ OCYIIECTBISITH  NMPOCKTHYID M HCCJIEAOBATEIBCKYIO  JEATEIHHOCTH
WHJMBUAYAJIBHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3oBble Jlornueckue JaeiicTBUA:

CaMOCTOATENIbHO (HOPMYJIMPOBATh M aKTyaJIM3UPOBATH MPOOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONPENETATh LS JeITEIbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUU UX TOCTUKECHUS;
BBISIBJISITh  3aKOHOMEPHOCTHM M TMPOTHUBOPEUUS B paccMaTpUBaeMbIX (HU3UUYECKHUX
SIBJICHHSX

pa3pabarpiBaTh IIJJaH peIICHHS TpoOJeMbl ¢ Y4€TOM aHalmu3a HMEIOIIMXCS
MaTepHUaIbHbIX U HEMATEpUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBHI B JEATECIHHOCTb, OIIEHUBATh COOTBETCTBHUE PE3YJILTATOB IIEIISIM,
OIIEHUBATh PUCKHU MOCIEICTBUMN €SI TEIHLHOCTH;

KOOPJAMHUPOBATh M BBIMOJHITh PabOTy B YCIOBHUSX PEAIbHOr0, BUPTYaJbHOIO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTHUBHOE MBIIIICHHUE IPHU PEIICHUH )KU3HEHHBIX IIPOOJIEM.

ba3oBble nucciieroBarTeLCKHE NeCTBUS.

BJIaJIETh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHATUSIMHU U METOJaMU (U3UYECKON
HayKH;

BJIAJICTh HABBIKAMH yUE€OHO-HCCIIEIOBATEIBCKON U MPOCKTHOM JACSATEIHHOCTH B 00JIaCTH
bu3UKK, CMOCOOHOCTHIO W TOTOBHOCTBIO K CaMOCTOSTEIBHOMY TIOMCKY METOOB



pemieHusi 3agad  (U3MYECKOTO COACpXKaHHUs, MPUMEHEHHUIO pPa3IMYHbIX METOJOB
TTO3HAHUS,

BJIQJIETh BUJAMH JIEATEIBHOCTH IO MOJYYCHHIO HOBOTO 3HAHUS, €T0 WHTEPIPETAIHH,
npeo0pa3oBaHUI0 U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX CUTYalHMsIX, B TOM YUCIE MPH
CO3JIaHUM Y4EOHBIX MPOEKTOB B 001aCTH (PU3UKH;

BBISIBIIATh TPUYMHHO-CIICJICTBEHHBIC CBS3M M aKTyaJIM3WpOBaTh 3aJady, BBIIBUTATh
TUNOTE3y €€ pelieHus], HAXOIUTh apTyMEHTHI JJIsl JOKa3aTeIbCTBA CBOMX YTBEPXKICHUA,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IMOJYYCHHBbIE B XOJ€ PEIICHUS 3aJaddl pe3yibTaThl, KPUTHUYECKU
OIICHUBATh UX JIOCTOBEPHOCTh, IPOTrHO3UPOBATH M3MEHEHUE B HOBBIX YCIIOBUSIX;
CTaBUTHh U (POPMYIHPOBATH COOCTBEHHBIE 3a7a4ul B 00pa30BaTENbHON EATEIBHOCTH, B
TOM YHCJIC TIPH U3y4YeHUN (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYaIlUsM, OIIEHUBATH MPUOOPETEHHBIN OTIBIT;

YMETh IEPEHOCUTD 3HAHUS TI0 (PU3UKE B MPAKTUUECKYIO 00JIACTh KU3HEIEATEILHOCTH;
YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC HJICH, TIPEIaraTh OPUTHHAIBHBIC TOAXObI U PEIICHHUSI,

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.

Pabora ¢ nndopmanmueii:

BJIAJCTh HAaBBIKAMHU TMOJy4YeHUs HUHGOpMAMK  (PU3UYECKOTO  COJEpPKAHHUS U3
UCTOYHUKOB PA3HBIX THUIOB, CaMOCTOSITEIbHO OCYIIECTBIATH TIOWCK, aHAJMU3,
CHUCTEMATH3aIMI0 W WHTEPIpETAuio WHGOPMAIMK Pa3IWYHBIX BUIOB H (opm
MPE/ICTaBIICHNUS,

OIICHUBATH JJOCTOBEPHOCTH HH(POPMAIIHH;

UCIIOJIb30BaTh CpPEACTBA WH(GOPMAIIMOHHBIX W KOMMYHHKAIIUOHHBIX TEXHOJOTUH B
pelIeHN  KOTHUTHUBHBIX, KOMMYHHKATHBHBIX U  OpPraHW3AIlMOHHBIX 3a1ad C
coOyofieHneM TpeOOBaHUN  APrOHOMUKH, TEXHUKH  O€30MacHOCTH, THUTHUEHBI,
pecypcocOepekeHrs, TMPaBOBbIX M JTHUYECKMX HOPM, HOPM HH(MOpPMAITMOHHON
0e301acCHOCTH;

CO3/aBaTh TEKCTHI (PU3MYECKOTO COAEP)KAHUA B PaA3IMYHBIX ¢opMmMaTax C ydETOM
Ha3HAueHUs HMHPOpPMALMU U ULEJIEBON ayJuTOpHUH, BBIOMpAs ONTHUMAJIbHYIO (opMy
NIPEJICTaBICHNS U BU3YyaTH3aIIH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUSA:

OCYUIECTBJISATH OOIIEHNE HA YPOKax (PM3UKU U BO BHE-YPOUHOU €SI TEIbHOCTH;
pacro3HaBaTh MPEANOCHIIKYA KOH(PIUKTHBIX CUTYallUi U CMSTYaTh KOH(IJIUKTHI;
Pa3BEPHYTO U JIOTUYHO M3JIaraTb CBOK TOUYKY 3PEHHUs C HCIIOJIB30BAHUEM S3BIKOBBIX
CPEICTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAaHHOW U UHIMBUIyaJIbHOW PabOTHI;
BBIOMpPATh TEMATHUKy U METOJbl COBMECTHBIX JEUCTBUI C Yy4ETOM OOIIMX MHTEPECOB U
BO3MOKHOCTEM Ka)KI0T0O WieHa KOJUIEKTHBA;



MPUHUMATh LEJIA COBMECTHOW JESTEIbHOCTH, OPraHU30BBIBATH U KOOPAMHUPOBATH
JNEUCTBUSA N0 €€ JOCTH)KEHHUIO: COCTaBJIATH IUIAH JCHUCTBUM, PACHpENeisaTh pPOJIU C
y49éTOM MHEHUN YIaCTHHKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KAaueCTBO CBOEr0 BKJIAJla W KaXXJOr0 YYaCTHUKA KOMAaHIbI B OOLIUI
pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

MpeJIaraTb HOBbIE MPOEKTHI, OLICHUBATh UAEU C MO3WIMA HOBU3HBI, OPUTUHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJIATh IMO3UTUBHOE CTPATErMYECKOE IIOBEICHUE B Pa3JIMYHBIX CHUTYalUSX,
MPOSIBJISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBepcaJbHbIe Yy4eOHbIe NeiiCTBHSA

Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh IMO3HABATEIbHYIO ACSITEIBHOCTh B 00s1IacTH (PU3MKHU U
aCTPOHOMUHU, BBISIBJISITH NPOOJIEMBI, CTABUTh U (HOPMYIUPOBATH COOCTBEHHBIE 33/]a4H;
CaMOCTOSITENIBHO COCTABJISIThH IUIAH PEIICHHS] PACYETHBIX M KAYECTBEHHBIX 33/]1a4, IUIAH
BBINIOJIHEHUS TMPAKTUYECKON pabOThl C y4ETOM HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOYKHOCTEH U MPEANIOYTECHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacuMpsITh paMKH y4eOHOT0 MpeaMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHI;

JieJIaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pellIeHuE;

OLICHHUBATh MTPUOOPETEHHBIN OMBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO HPYIUIMU B 005acTU (HUBHKH,
MOCTOSIHHO TOBBIIIATh CBOM 00pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CHUTyallUsIM, BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTh, OLIEHUBATH
COOTBETCTBHUE PE3YyJIbTATOB LEISIM;

BJIAJCTh HAaBBbIKAMHU [O3HABAaTEIbHOM peQIeKCUd KaK OCO3HAHHUS COBEPIIAEMbBIX
JNEWCTBUI U MBICIUTENBHBIX MPOLECCOB, UX PE3YIBTATOB U OCHOBAHMI;

UCIOJI30BaTh MPUEMBI peIEKCUU TSl OUEHKH CUTYalllu, BEIOOpa BEPHOTO PELIEHUS;
YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO PUHUMATh PEUIEHUS 110 UX CHUKEHUIO;
IIPUHUMATh MOTHUBBI U apPTYMEHTBI IPYTUX IPU aHAIU3€E PE3YNIbTATOB JIEATEIbHOCTH;
NPUHUMATh ce0sl, MIOHUMAasi CBOU HEJIOCTAaTK! U JOCTOMHCTBA;

IPUHUMATh MOTHBBI U @PTYMEHTHI IPYTUX MPU aHATIU3€E PE3YJIbTaTOB JI€ATEIbHOCTH;
npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIMOKH.

B mpotiecce AOCTHXEHUS JTUUYHOCTHBIX PE3YJIbTaTOB OCBOEHUS MPOTpaMMbl MO (PU3UKE
JUISL YPOBHSI CpPEIHEro o00Imero o0pa3oBaHHs y OOYYalONIUXCS COBEPIICHCTBYETCS
AMOIMOHANIbHBIN UHTEIJIEKT, IPeAnoiaralomuii copMupoBaHHOCTb:



CaMOCO3HAHHUS, BKJIOYAIOLIETO CIIOCOOHOCTh IOHUMAaTh CBOE 3MOIMOHAJILHOE
COCTOSTHUE, BUJIETh HAPaBICHUS Pa3BUTH COOCTBEHHON AMOLIMOHAIBHOM cephl, ObITh
YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAHUSA,  BKIIOYAIOIIETO  CAaMOKOHTPOJb,  YMEHHE  IPUHUMATh
OTBETCTBEHHOCTH 3a CBOE MOBE/IEHNE, CIOCOOHOCTh aIalTUPOBATHCS K IMOIIMOHAIBHBIM
U3MEHEHUSIM U MPOSIBISITh THOKOCTD, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIlMU, BKJIIOYAIOMICH CTpPEeMJICHHE K JOCTIDKEHHUIO LEIH U YCIEXy,
ONITUMH3M, UHUIIMATUBHOCTb, YMEHHUE CHCTBOBATH UCXOMS U3 CBOMX BO3MOXKHOCTEIH;
IMITATUH, BKIIIOYAIOIIEH CIIOCOOHOCTh MOHMMATh SMOILIMOHATIBLHOE COCTOSHHUE APYTUX,
YYUTBIBaTh €r0 TMPH OCYIIECTBIECHUH OOIICHUS, CHOCOOHOCTH K COYYBCTBHUIO W
COTIEpPEKMBAHHUIO;

COLIMATIbHBIX HABBIKOB, BKIIOYAIONINX CIIOCOOHOCTh BBICTPAaUBATh OTHOIICHUS C
JOPYTUMHU JIOAbMH, 3a00TUTHCS, IPOSBISATh HHTEPEC U pa3peliaTh KOHPIUKTHI.

IMMPEAMETHBIE PE3YJIBTATDBI

K xoniry o0yuenus B 10 kjacce npeIMeTHbIE Pe3yJIbTaThl HA 6a30BOM YPOBHE JIOJKHBI
OoTpaxkaTh C(HOPMHUPOBAHHOCTD y 00YUAIOIINXCS YMCHUI:

JEMOHCTPHUPOBATH HAa TIPUMEPAX POJIb U MECTO GU3HKHU B (POPMHUPOBAHUN COBPEMEHHOMN
HAyYHOM KAapTHUHBI MHUpPa, B PA3BUTUM COBPEMEHHOW TEXHUKA U TEXHOJIOTHH, B
MPAKTUYECKOMN ACSATEIBHOCTH JIOJICH;

YYUTHIBATh TPAHUIBI MPUMEHEHUS W3YYCHHBIX (PU3MYECKUX MOJIEICH: MaTepuaibHas
TOUYKa, MHEpIMAIbHA CHUCTeMa OTCYETA, aOCONIOTHO TBEPAOE TENO, WICAIBHBIN Tas,
MOJICNIA CTPOCHHUS T'a30B, )KUAKOCTEH W TBEPABIX TEI, TOUCUHBIA AICKTPUUCCKUHN 3apsi
py perieHuu GU3NIeCcKuX 3a/1a4;

pacro3HaBath (pU3MYECKue SBICHUS (MPOIECChI) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH,  MOJEKYJSIPHO-KMHETHUECKOW  TEOPHUH  CTPOSHHS  BEIIecTBA U
AJICKTPOJIMHAMHUKHU: PAaBHOMEPHOE M PABHOYCKOPEHHOE MPSMOJIMHEHHOE JBIKCHHUE,
CBOOOJIHOE TIaJieHUE TeJl, JBIKEHUE IO OKPYKHOCTH, WHEPIIHS, B3aUMOJICHCTBUE Te,
muddy3usi, OpOyHOBCKOE NBMKEHHUE, CTPOCHUE KUAKOCTEH U TBEPABIX TEJl, U3BMEHECHUE
o0béMa Ten TpH HarpeBaHUU (OXJAXKICHHH), TEIJIOBOC paBHOBECHUE, HCIIapeHUeE,
KOHJICHCAITMs, IUIAaBJCHUE, KPUCTA/UTM3AIUs, KHUICHUE, BJIAKHOCTh  BO3/yXa,
TOBBIIICHUE JIABJICHUS Ta3a MpPHU €r0 HarpeBaHWM B 3aKPBITOM COCYJIC, CBSI3b MEKIY
napamMeTpaMH COCTOSIHHS Ta3a B W30MPOIIeccax, AJICKTPHU3alUs Tell, B3auMOCHCTBUE
3apsJioB;

OTIMCHIBATh MEXAaHMYECKOE JIBWIKCHHUE, UCTIONB3Ys (PU3MUECKUE BETUIMHBI: KOOpAUHATA,
myTh, TEpEeMEIIeHHe, CKOPOCTh, YCKOpEHHE, Macca Tela, CHlld, HMITYJIbC Tela,
KHHETHYECKass  dJHEpPTHs, TOTCHIMAJbHAs  DHEPrus, MeXaHWdeckas  padora,
MEXaHUYeCKash MOITHOCTh; TP ONMHUCAHUM MPABUIIBHO TPAKTOBATh (PU3UUYECKUIA CMBICT



UCIONB3YeMbIX BEIMYMH, WX OOO3HAYeHHMS U E€AMHMIBI, HaXOAUTb (POPMYIIBL,
CBSI3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEIMUUHY C APYTUMU BETUYUHAMU;

ONKCHIBATh HM3yYEHHBIE TEIUIOBBIE CBOWCTBA TEJ W TEIUIOBBIE SBJICHHS, HWCIONb3YS
(u3nyecKkue BEIMYMHBL: 1aBJICHUE ra3a, TEMIEPATypa, CPEAHsISI KHHETUYECKask SHEPrus
XA0THYECKOIO  JIBJKEHUS MOJIEKYJ, CpPEIHEKBagpaTUyHasi CKOPOCTb MOJIEKY,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padora raza, KodQ(UIHMEHT MOJIe3HOTO
JEHCTBUS TEMJIOBOTO JBUTATENS; MPU OMHUCAHUU MPABWIBHO TPAKTOBATh (PUIUUECKHIA
CMBICIT UCHOJIb3YEMBIX BEJIMYMH, UX OOO3HAYEHUsS U €AUHMIIBI, HAXOAUTH (POPMYJIBI,
CBS3BIBAIOILME JAHHYIO (PU3UUYECKYIO BEIMUMHY C APYTUMHU BEJIUUNHAM;

ONKCHIBATh U3yUEHHBIEC ANEKTPUUYECKUE CBOWCTBA BEUIECTBA U JJIEKTPUUECKUE SBICHUS
(Tpo1iecchl), UCTIONB3Ys (PU3NUECKUE BEMUMHBL: SJIEKTPUUCCKUNA 3apsl, dIEKTPUIECKOE
noJie, HaNpsLKEHHOCTh MOJIs, MOTEHUHMAJ, PAa3HOCTh MOTEHLUMAJIOB; MHPU OMNHCAHHUU
IPAaBWJIBHO TPAKTOBaTh (PU3MUECKUI CMBICT MCIIONb3YyEMbIX BEJIMUMH, X 0003HAUYEHUs
U €IMHULBI; YKa3bIBaTh (POPMYJbI, CBSA3BIBAIOLIME JAHHYIO (PU3HUECKYIO BEJIMYHHY C
JIPYTUMH BETMYNHAMU;

aHAIM3UPOBaTh (PU3UUYECKUE MPOLECCHl U SIBICHUS, UCIONb3Ys (PU3NYECKHE 3aKOHBI U
OpUHIUIBL: 3aKoH BcemupHoro Ttsarotenus, |, Il u Il 3akons HerloToHa, 3akoH
COXpPAaHEHUs MEXaHUYECKOW SHEPIHH, 3aKOH COXPAHEHUS UMIIYJIbCA, IPUHIUI
CYNEPIO3UIMA CWJI, TNPHHLIMII PABHONPABHUS WHEPLUHUAIBHBIX CHCTEM OTCYETA,
MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPUIO CTPOEHHUs BEUIECTBA, Ia30BbIE 3aKOHBI, CBA3b
CpelIHEeW KHWHETUYECKOM SHEPIHMHM TEIUIOBOIO JBMXKEHHS MOJIEKYJT € aOCOIIOTHON
TEMIIEpaTypoOl, MEPBbI 3aKOH TEPMOJAMHAMHUKH, 3aKOH COXPAHEHHUS JJIEKTPUUYECKOTO
3apsiga, 3akoH KynoHa, mpu 3TOM pa3ianyaTrh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA, €ro
MaTeMaTHUYeCKOE BhIpaXKEHUE U YCIOBUS (IpaHULlbl, 001aCTH) IPUMEHUMOCTH;
OOBACHATh OCHOBHbIE MPUHUMUIIBI ACHCTBUS MAIllMH, NPUOOPOB M TEXHUYECKHX
YCTPOMCTB; pa3inyaTh YCIOBUS HX 0€30IacHOr0 HCHOJb30BAHUS B IMOBCEIHEBHOMN
KU3HU;

BBIMOJIHATh AKCIEPUMEHTHI 10 MCCIEAOBAHUIO (PU3NYECKUX SIBICHUNA M MPOIIECCOB C
UCIIOJIb30BAaHUEM TMIPSAMBIX M KOCBEHHBIX HW3MEPEHUH, MpU 3TOM (HOpMYyIHUpOBaTh
npoOJsieMy/3ajjady M TUNOTE3y Y4E€OHOro SKCIEPUMEHTa, CcOOUMpaTh YCTAHOBKY W3
IPEI0KEHHOTO 000PYI0BaHHUSI, POBOJIUTH ONBIT U (DOPMYIUPOBATH BHIBOIBI;
OCYIIECTBIISITh MpPsIMblE U KOCBEHHbIE M3MEPEHMs (PU3NYECKUX BEIWYUH, NMPU ITOM
BbIOMpaTh ONTUMAJbHBIA CIHOCOO HM3MEPEHHS M HCIOJIb30BATh W3BECTHBIE METOJbI
OLICHKH IOTPELIHOCTEN U3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH MEXAY (PU3MYECKHMMH BEJIMYMHAMU C MCIOJIb30BAaHUEM
OPSIMBIX U3MEPEHU, IPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHUPOBATh PE3yJIbTaThl
MOJyYEHHOM 3aBUCUMOCTH (PU3WYECKUX BEJIMYMH B BUAE TaOIMIl U rpadukoB, AenaTh
BBIBOJIBI IO PE3YJIbTaTaM UCCIIEI0BAHMS;



coOirofaTh mpaBuiia 0€30MacHOrO TpyJa MPHU MPOBEIECHUU HCCIENIOBAaHUI B paMKax
y4e0HOTO SKCHEPUMEHTa, y4eOHO-UCCIEOBATENCKON U MPOCKTHON MEATEIBHOCTH C
UCITOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOMCTB U 1a00OPaTOPHOrO 000PYAOBAHUS;

pemarth pacy€THbIE 3aJayd C SIBHO 3a/JaHHOM (U3MUECKON MOJEINbI0, HCHOJb3Ys
(u3nyeckue 3aKOHbl M TNPUHIMIBI, HA OCHOBE aHalW3a YCJIOBUS 3aJadd BBIOMpPATH
bu3NYECKyI0 MOJENb, BBIICIATh (PU3MUECKHUE BETUYHHBI U (POPMYIBI, HEOOXOIUMBIE
JUIsl €€ peleHusl, IPOBOIUTh PAacU€Thl U OLICHUBATH PEATBHOCTD MTOJTYYEHHOIO 3HAYEHUS
(u3NYECKOI BEINYNHBI;

peniaTh Ka4ECTBEHHBIE 3aJ]a4M: BBICTPAWBATh JIOTUYECKU HEMPOTUBOPEUMBYIO LIETIOUKY
pacCyXJeHMI C ONOpOM Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (U3NYECKUE
SIBIICHMUS;

UCIIOJI30BaTh MPU pEIIEHUMH Y4YeOHBIX 3a7a4 COBpPEMEHHbIE HMH(GOPMAIOHHbIE
TEXHOJIOTUH JUIsl TIOMCKA, CTPYKTYPUPOBAHMS, HHTEPIPETALMM W IPEACTABICHUS
yu4eOHOW M  HAy4yHO-TIONYJSPHOM HH(OpPMALMK, TONYYEHHOM U3  Pa3IMYHBIX
MCTOYHHUKOB, KPUTHUECKH aHAIU3UPOBATH MOIYYAEMYIO HH(OPMALHIO;

IPUBOJUTH IPUMEPHI BKJIA/Ia POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKd, OOBSCHEHHWE MPOLECCOB OKPYXAIOLIEro MHUpa, B pPa3BUTHE TEXHUKA U
TEXHOJIOTHH;

UCIOJIb30BaTh TEOPETUUYECKUE 3HAHMUA 1O (U3MKE B TOBCEJHEBHOW >KU3HM IJIs
oOecrieueHns O€30MACHOCTH TMpU OOpalleHuu ¢ MNpudopaMd M TEXHHUYECKUMU
YCTPOMCTBAMHM, JJII COXPAHEHUS 3I0pPOBbS M COONIOACHHS HOPM 3KOJOTHYECKOIO
IIOBEJCHUS B OKPYKAIOILEH CPEAE;

paboTaTh B TpyMNIE C BBIIOJHEHUEM pPa3IMYHBIX COIMAIBHBIX POJEH, MIaHUPOBATh
paboTy Tpymmbl, panUoOHAJIbHO pacHpenessTh O00s3aHHOCTH M IIJIAHUPOBATh
NeSATEIbHOCTh B HECTAHAAPTHBIX CUTYalUsiX, aIEKBATHO OLIEHUBATh BKJIAJ Ka)KIOTO W3
YYaCTHHKOB TPYMIIbI B pEHIEHUE PACCMATPUBAEMON MTPOOIIEMBI.

K koHiy o0yuenus B 11 kiacce npeaMeTHble pe3ysbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxkaTh C(HOPMHUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

JEMOHCTPUPOBATH HA MPUMEPAX POJIb U MECTO (PU3UKHU B (POPMHUPOBAHUU COBPEMEHHOMN
HAy4YHOM KApTHHBI MHpPA, B PAa3BUTHM COBPEMEHHOW TEXHMKH M TEXHOJIOTMH, B
NPaKTUYECKON JEATEIbHOCTH JIIOACH, IIEJIOCTHOCTh U €IMHCTBO (PU3NYECKON KapTHUHBI
MUpa;

YUUTHIBaTh TPAaHUIBl TPUMEHEHUS H3YyYEHHBIX (U3NYECKUX MOJEJeil: TOUCUHbIN
AIIEKTPUYECKUH 3apsijl, JTy4 CBETa, TOYCUHbIH UCTOYHUK CBETA, SIEPHAS] MOJEIb aTOMa,
HYKJIOHHAsI MOJIEJIb aTOMHOT'O s/Ipa MpHU pelieHnH PU3NYECKUX 3a/1ay;

pacno3HaBath (U3NYECKUE SIBICHUS (TPOLECChl) M OOBACHATHh UX Ha OCHOBE 3aKOHOB
AJIEKTPOJIMHAMUKHA W KBAHTOBOM (PU3UKHU: 3JIEKTpUYecKas MPOBOJUMOCTH, TEILIOBOE,
CBETOBOE, XHMHMYECKOE, MAarHuTHOE JIEWCTBHUS TOKAa, B3aWUMOJECHCTBHE MAarHUTOB,
AIIEKTPOMArHUTHAs UHAYKILMS, JEHCTBUE MAarHUTHOIO TOJII Ha MPOBOJHUK C TOKOM M



JIBUKYLIUICS 3apsii, SJCKTPOMAarHUTHbIE KOJEOAHUS W BOJHBI, MPSIMOJUHEIHOE
pacrpocTpaHeHHe CBETa, OTpaKEeHUE, MperoMieHHe, UHTephepeHIus, TUPPaAKIUsI U
MOJIIpU3AIUsl CBETa, AHUCIEpCcUsi cBeTa, (oTtodnextpuueckuit 3gdext (Pporodddexr),
CBETOBOE JIaBJICHHME, BO3HUKHOBEHHE JIMHEHYATOrO CIHEKTpa aroMa BOJOpPOAA,
€CTECTBEHHAsl U UCKYCCTBEHHAs PaINOaKTUBHOCTb;

ONMCHIBATh U3YyYEHHBIE CBOMCTBA BEIIECTBA (IEKTPUUECKUE, MATHUTHBIE, ONTUYECKUE,
NEKTPUYECKYIO MPOBOJUMOCTh PA3JIMYHBIX CpPEI) M JIIEKTPOMArHUTHBIE SIBICHUS
(mpouecchl), KUCHONB3Ys (PU3MUECKHE BEJIMYMHBL IJIEKTPUUYECKUH 3apsj, cuja TOKa,
AIIEKTPUYECKOE HANPSKEHUE, DJIEKTPUUECKOE COIPOTUBIIEHUE, PA3HOCTh MTOTEHIINAJIOB,
AJIEKTPOJIBUXKYIAsl Cujla, paboTa TOKAa, MHAYKLMS MAarHUTHOTO IOJiA, cuja AMIiepa,
cuna JlopeHua, WHIYKTUBHOCTh KAaTYIIKH, SHEPrUs 3JIEKTPUYECKOIO M MAarHUTHOTO
NOJIEW, IEPUOJ] U YacToTa KojeOaHuil B KOJeOaTeIbHOM KOHTYpE, 3apsi U CHJIa TOKa B
IPOLIECCE TapPMOHUYECKHUX 3JIEKTPOMATHUTHBIX KOJEOaHUN, (OKYCHOE pacCTOSHUE U
ONTHUYECKasl CHJIA JIMH3bI, P ONUCAHUM MPABUIBHO TPAKTOBaTh (PU3NYECKUI CMBICI
UCTIONB3YEMBIX BEJIMYUH, WX OOO3HAYCHHWs] W EAWHUIBI, YKa3bIBaTh (POPMYIIBI,
CBA3BIBAIOILIME JAaHHYIO (PU3HYECKYIO BEIMUYHUHY C IPYTUMH BEJIMYNHAMU;

ONKCHIBATh M3YYCHHbIE KBAaHTOBBIE SBJICHUS W MPOLIECCHI, UCIHOJIBb3Ys (U3HMUECKUE
BEJIMUYMHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI M YacTOTa CBETa,
SHEPrus U UMITYJIbC POTOHA, IEPUOJI MOTypacIajia, YHEPTHUs CBSI3U aTOMHBIX SAEp, IPU
OMMCAaHWU TPABUIBHO TPAKTOBATHh (DM3MUECKUU CMBICT HMCIONb3YyEeMbIX BEITUYHH, HX
0003HAUEHUSA U €JUHUILBI, YKa3bIBaTh (POPMYJIbI, CBS3bIBAIOIINE JTAHHYIO (PU3HUYECKYIO
BEJIMUYMHY C APYTUMHU BEJIMUYUHAMU, BBIYUCIIATH 3HAUY€HUE (PU3NUECKON BEJIMUNHBI,
aHaJIM3UPOBaTh (PU3MUYECKUE MPOLIECCHl U SIBJICHUS, UCIIONb3Ys (U3NYECKUE 3aKOHBI U
OPUHLHUIBE: 3aKOH OMa, 3aKOHBI IMOCJIEOBATEIBLHOTO U IMapajljIeIbHOTO COEAMHEHUS
IIPOBOJHUKOB, 3aKOH Jlxoyns—J/IeHna, 3aKOH AIEKTPOMAarHWTHOM WHIYKIIMH, 3aKOH
OPSIMOJIMHEMHOTO  paclpOCTPAHEHUsST CBETA, 3aKOHbl OTPAXKEHUS CBETa, 3aKOHbI
NpeJIOMJICHUSI CBETa, ypaBHeHUE OWHINTeHHA a1t doTodrddexTa, 3aKOH COXpPaHCHUS
SHEpPruM, 3aKOH COXPAHEHHs] UMITYJbCa, 3aKOH COXPAaHEHUS 3JIEKTPUUYECKOTO 3apsia,
3aKOH COXpPAHEHUs MacCcOBOI0 4YHUCJa, NOCTyJaTel bopa, 3aKoH pagMOaKTHUBHOIO
pacnaga, TOpH 3TOM  pa3iIvyaTh CIOBECHYIO  (QOPMYJIHMpPOBKY 3aKOHA, €ro
MaTEMaTUYECKOE BbIPAKEHUE U yCIIOBUSA (TPaHHULIbI, 001aCTH) IPUMEHUMOCTH;
OIpe/eATh HalpaBJIeHUE BEKTOpa MHAYKIIMM MAarHUTHOTO IOJISI IPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuiisl Jlopenia;

CTPOUTH U OMMCHIBATh U300paXKEHUE, CO3aBAEMOE TUIOCKUM 3€PKajoM, TOHKOH JIMH30M;
BBINIOJIHATh HKCIIEPUMEHTHI MO0 UCCIEIOBAHUIO (DU3UYECKUX SBJICHUA M TMPOILIECCOB C
UCIIOJIb30BAaHUEM TPSAMBIX M KOCBEHHBIX M3MEpPEHUH: MpH 3TOM (OPMYIHUPOBATH
npoOiemy/3aaqy ¥ THUIOTE3y Yy4eOHOTO OHKCIIEPUMEHTa, COOMpaTh YCTAHOBKY W3
IpEeI0AKEHHOT0 000PYAOBaHNUS, TPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOIBL;



OCYIIECTBIISITh TMpPsIMbIE U KOCBEHHbBIE H3MEPEHMS (PU3NYECKUX BEIUYUH, MPU ITOM
BBIOMPATh ONTHUMAJBHBIA CHOCOO H3MEPEHHUS W HCIOJb30BaTh H3BECTHBIE METOJIbI
OLIEHKH NOTPEIIHOCTEN U3MEPEHN;

UCCJIEIOBATh 3aBUCUMOCTH (PU3UYECKHX BEJIUYMH C UCIOJIb30BAHUEM MPSIMBIX
U3MEpPEHU: TpPU ITOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHUPOBATH PE3yJIbTAThI
MOJTy4YE€HHOW 3aBUCUMOCTH (PU3WYECKUX BEJIWYUH B BUJAE TaONHIl U TpaduKOB, JIENaTh
BBIBO/IBI IO pE3YJIbTaTaM UCCIIEI0BAHMUS;

coOmro/laTh MpaBWiia 0€30MacHOr0 TPyAa MpPHU MPOBEACHUHM HCCICAOBAHMM B paMKax
y4eOHOT0 3KCIEPUMEHTa, y4eOHO-HCCIIEOBATENbCKON U MPOEKTHOM NEATENbHOCTH C
UCIIOJIb30BAHUEM U3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000pYAOBAHUS;

pemiath pacy€THhIE 3aJaddl C SIBHO 3aJaHHOW (DM3UYECKON MOJAENBIO, HCIONb3YS
(du3nuecKkue 3aKOHbl W TMPUHLUIIBI, HA OCHOBE aHalM3a YCJIOBHUS 3a/Jauyd BBIOMPATH
($u3NYECKyI0 MOJENb, BBIICHATh (PU3MUECKHUE BEIUYMHBI U (POPMYsbI, HEOOXOIUMBIE
JUIsL €€ peleHus, IPOBOAUTE PAaCU€EThI U OLICHUBATh PEAIBHOCTD NOJIYYEHHOTO 3HAUECHUS
(bU3MYECKON BEIMYUHBIL;

penaTh Ka4eCTBEHHBIE 33J]a4M: BbICTPAUBaTh JIOTMYECKH HENPOTUBOPEUYHUBYIO IIENOUKY
paccyXJeHU C Omopod Ha H3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (U3UYECKUE
SBJICHUS;

UCIIOJIb30BaTh TMPU PEIIEHWH Y4YeOHBIX 3a7ad COBpPEMEHHble HHGOPMAIIMOHHBIE
TEXHOJIOTUU [JIl TIOMCKA, CTPYKTYPUPOBAHUSA, WHTEPIIPETAMU W MPEACTABICHUS
y4eOHOM ¢ Hay4HO-TIOMYJSpHOW HH(OpMaAIUK, TMOJYyYEHHOW W3  Ppa3IUYHBIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYyYaeMyI0 HH(OPMAITHIO;

OOBSACHITh TPUHIUIBI JCHCTBUS MAaIIWH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB,

pa3IuyaTh yCIOBHS X 0€30MaCHOTO MCITOJIb30BAHMS B IIOBCEAHCBHOW KU3HU;
IPUBOIUTH IPUMEPHI BKJIa/Ia POCCHUCKIX U 3apPYOCIKHBIX YIEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, B OOBSICHEHHE TIPOIICCCOB OKPYXAIOIIEr0 MHpa, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUA 10 (U3NKE B TIOBCETHCBHOW >KM3HH IS
obOecrieueHrss 0O€30MACHOCTA TMpHU OOpallleHnd ¢ NpudopaMu W TEXHUUYECKUMU
YCTPOMCTBAMHM, JIJIi COXPAHCHHS 30POBbS M COOJIIOJICHUS HOPM 3KOJOTHYECKOTO
MOBECHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TPYIIE C BBHIIOJHCHHEM Pa3IUYHBIX COIMAIBHBIX POJICH, IJIaHHUPOBAThH
paboTy TpyYIIBI, palWOHATLHO pacHpeneysaTh OO0SI3aHHOCTH U IIAHUPOBAThH
JESATSIIbHOCTh B HECTAHAAPTHBIX CHTYAIlUSIX, aJeKBATHO OIICHUBATH BKJIAJl KaXKIOTO U3
YYaCTHUKOB TPYIIBI B PEIICHHE PacCMaTPUBAEMOM MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
1 MeKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edso0.ru/7f41c97¢c
59 MexaHu4ecKue U AIEKTPOMAarHuTHbIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEJIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6nmoreka [JOK
4.1 7
IICMEHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK
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4.3 ATOMHOE SApO

Uroro no pazgeny

15

https://m.edsoo.ru/7f41c97c

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 E;ISSH;I;T:;?)&OU/I; £41c07C
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o061maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;)&OU/I? £41c07¢
Hroro no pasneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3esioB U TeM unpposbIie
Ne i/ P Kourpoubnbie | IIpakTHyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. JIeKTpOMarHuTHas 17 1 3 bubnmoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no paznemny 17
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4YeCcKHUe U AIEKTPOMAarHUTHBIE 19 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edso0.ru/7f41c97¢c
99 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 10 1 bubnnoreka [JOK
' BOJIHBI https://m.edso0.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 20 3 https://m.edso0.ru/7f41c97¢c
Hroro no paszneny 49

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI crielIMaIbHON TEOPUHU 4 1 bubnuorexa [JOK
OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bubnuorexk K
4.1 DJIeMEHTHI KBAHTOBOW ONTUKU 6 htt:sJ:I//r(;.:dsigr(aﬂfmcg?c
4.2 Crpoenue aToma 4 bubmorexa HOK

https://m.edsoo.ru/7f41c97c
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bubmuorexa [JOK

43 ATOMHOE 511pO 1 https://m.edsoo.ru/7f41c97c
Wroro no pazueny 21
Pa3nes 5. JiieMeHTapHBIE YACTHIIbI

51 Orarnbl pa3BUTUS HU3UKHU dIIEMEHTAPHBIX 3 bubnmoreka [JOK

YACTHUILI https://m.edsoo.ru/7f41c97¢c

Hroro mo pazueny 3
Pa3nen 6. OBOBIIAIOHIEE TIOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 8 ng:;ﬁf;‘;?ﬁ}; £41097c
Hroro no pasneny 8
PesepBHOE Bpems -
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c




