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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢usuke 6a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIero
oOpa3oBaHus pa3paboTaHa HA OCHOBE MOJIOKEHUH U TpeOOBaHUM K pe3ysibTaTam
OCBOCHHMSI OCHOBHOM 00pa3oBaTesibHOM MporpaMmsl, npezacTaBieHHbIx B GI'OC
COOQO, a Takxe c yd€toM (eaepaibHOil paboyell mporpaMMbl BOCIUTAHUSA U
KOHIIETIIIMY TpenoaBanus yueOHoro npeamera « Pusnka» B 00pa3oBaTesIbHbIX
OpraHU3aAUAX Poccuiickoi Odenepannu, peanu3yrommx OCHOBHEIE
oOpa3oBarenbHbIE MPOTPAMMBI.

Conepxanue mporpaMMmbl 1o (GU3HMKE HampaBlieHO Ha (OpMHUpPOBaHUE
€CTEeCTBEHHO-HAyYHOU KapTUHbI Mupa oOyuarommxcs 10-11 kmaccoB mpwu
oOyueHMM uX (@u3nke Ha 0a30BOM ypOBHE HAa OCHOBE CHCTEMHO-
nesiTebHOCTHOTO — moaxoaa. [Iporpamma 1o QU3MKE  COOTBETCTBYET
tpeboBanusiMm GI'OC COO k miIaHUPyEeMbIM JIUYHOCTHBIM, MPEAMETHBIM U
MeETaIpeIMETHBIM pe3ysibTaTaM OOy4EHHUs, a TAK)KE YUUTHIBAET HEOOXOAMMOCTD
peanu3ali  MEXKMPEIMETHBIX CBi3ed (U3NKH C €CTeCTBEHHO-HAy4YHBIMU
y4eOHbIMU TIpeAMeTaMHu. B Hell ompenesnsitoTcsi OCHOBHBIE NEIH W3YYCHHS
bu3MKK Ha ypOBHE CpellHero 001iero o0pa3oBanusl, MIIAHUPYEMbIE PE3YIbTaTh
OCBOCHHS Kypca (PU3UKH: JMYHOCTHBIC, METANpeIMETHbIC, MpEeAMETHbIC (Ha
0a30BOM YpOBHE).

[Iporpamma no Gpu3uKe BKIIOYAET:

e IUIAHUPYEMbI€ pE3yJIbTaThl OCBOEHHUs Kypca (u3uku Ha 06a30BOM

YpOBHE, B TOM YHCJIC TPEIMETHBIE PE3YJIbTATHI MO F0JIaM 00YUYEHUS;

e cojepkaHue yueOHoro npeameta « Du3nkay 1mo rojgaM o0ydeHusl.

®du3nka KaKk Hayka O HauOosiee OOMIMX 3aKOHAX MPHUPObI, BBHICTyMas B
KauyecTBe Y4yeOHOro IMpeAMeTa B IIIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJl B
cucteMy 3HaHMi 00 okpyxkawmem wmupe. I[llkonpHBI Kypc (Qusukm —
CUCTEMOOOpa3yIONUi 11  €CTECTBEHHO-HAYYHBIX yUEOHBIX MPEIMETOB,
MIOCKOJIBKY (DU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOIIECCOB U SIBJICHHI,
U3y4aeMbIX XUMHEH, Owosioruei, usnueckoil reorpadueii m acTpOHOMHEH.
Hcrnonp3oBaHne M aKTUBHOE TMPUMEHEHHE (U3MUYECKUX 3HAHUM OMpeessieT
XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUH B cepe SHEpPreTUuKH,
TPAHCIIOPTa, OCBOCHUSI KOCMOCA, IMOJYYEHUSI HOBBIX MaTEPUAJIOB C 33JlaHHBIMU
cBolicTBaMH © JApyrux. W3yuenue ¢u3MKM BHOCUT OCHOBHOM BKJIAJI B
dbopMHpOBaHHE €CTECTBEHHO-HAYYHOM KapTUHBI MHpa OOydYarolmuxcsi, B
dbopMHupoBaHWEe YMEHUN TMPUMEHSITh HAyYHBIH METOJ TO3HAHUA TpHU
BBITIOJIHEHUN UMHU YYEOHBIX HCCIICIOBAaHUM.

B ocHoBy kypca ¢usmku a1 YpOBHS CPEIHETrO OO0Iero oOpa3oBaHUs
MOJIOKEH psii UACH, KOTOPbIE MOKHO pPAacCMaTpUBATh KAaK TMPUHIUIBI €ro
MOCTPOCHHS.

Hoesa yenocmuocmu. B COOTBETCTBUU C HEW KypC SBISIETCS JOTHYECKU
3aBEPIIEHHBIM, OH COJICPKUT MaTepuall U3 BCeX pas3iesioB (U3HMKH, BKIIOYACT
KaK BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOH (DH3HUKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HEW MmaTepuall Kypca (U3UKU
o0beMHEH BOKpYr ¢uU3MYecKuX Teopuil. Bemymmm B Kypce sBISETCS
dbopMupoBaHre MPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTE€pPHH, BEIIECTBE U
noJie.

Hoesa cymanumapuzayuu. EE peanmzanus mpeanoaraeT MCIOIb30BaHUE
T'YMaHUTAPHOTO TOTEHIMANIa (U3UYECKON HAyKU, OCMBICIICHUE CBSI3M PA3BUTHS
¢u3nkn ¢ pa3BUTHEM OOIIECTBa, a TaKke C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U YKOJIOTHYECKUMU TTPoOIeMaMHu.



Hoess npuxnaounou nanpasnennocmu. Kypc (usuku mnpeamnonaraet
3HAKOMCTBO C IIUPOKUM KPYroM TEXHMUYECKHMX U  TEXHOJOTHYECKUX
PUIIOKEHUN U3yYEHHBIX TEOPUI U 3aKOHOB.

Hoes »sronoeuzayuu peanusyercss TOCPEIACTBOM BBEICHUS SJIEMEHTOB
collepKaHMs, TMOCBAMIEHHBIX H3KOJOTMYECKHM Tpo0jiemMaM COBPEMEHHOCTH,
KOTOpBIE CBSA3aHBI C PA3BUTUEM TEXHUKU U TEXHOJIOTHM, a Takke O00CYXKIACHUS
npo0ieM  palMOHAILHOTO  MPUPOJONOJIB30BAHUS M IKOJOTHYECKOM
0€30I1aCHOCTH.

CrepHEBBIMU dJIEMEHTAMHU Kypca (PU3UKH Ha YPOBHE CPEIHEr0 OOIEro
oOpazoBaHus ABJISAIOTCA puznuecke Teopuu (hopMupoBaHUe MPEACTABICHHUM O
CTPYKTYpE OCTpOEHUsI PU3NUECKON TEOPHUH, PO (YHIAMEHTAIbHBIX 3aKOHOB
U TPUHLUUIOB B COBPEMEHHBIX TMPEACTABICHUSX O TMPUPOJIE, TpaHUIaxX
OPUMEHUMOCTH TEOPHM, Il ONHUCAHMUS €CTECTBEHHO-HAYYHBIX SIBIICHUN U
IIPOIIECCOB).

CuUCTeMHO-JIeSITeIbHOCTHBI TMOAX0A B Kypce (U3UKU pean3yercs
OpeXKJe BCEro 3a CYET OpraHu3alluu JKCIIEPUMEHTAJIBHON NeSITeIbHOCTH
oOyuaroruxcsi. s 6a3oBoro ypoBHs Kypca (DU3UKH — 3TO HUCIOJIb30BAHUE
CUCTEMBI ()POHTAIIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB U JIA0OPATOPHBIX
paboT, KOTOpble B Mmporpamme 1o (u3uke OObEeIUHEHBI B OOIIUA CIHCOK
YUEHMUYECKHX TMpaKTUYeCKuX paboT. BeineneHne B yKa3aHHOM MepeyHE
71a60paTOPHBIX PabOT, MPOBOAUMBIX JIJII KOHTPOJS U OIEHKH, OCYIIECTBIISIETCS
y4yacTHUKaMU  0Opa3oBaTeNbHOTO TIpollecca HUCXOJs U3  OCOOCHHOCTEH
IUTAaHUPOBAHUS W OCHalleHus kaOuHera ¢usuku. [Ipu sTom obecrneunBaercs
OBJIAJICHHE OOYYAIOMIMMHUCS YMEHUSIMH IPOBOJUTh KOCBEHHBIE H3MEpEHUS,
UCCJICIOBAHUS 3aBUCUMOCTEN (PU3NYECKUX BEITUYUH M TIOCTAHOBKY OIIBITOB IO
IIPOBEPKE MPE/I0KEHHBIX THIIOTE3.

bonbioe BHUMaHUE yJEsSETCS PEIICHUIO PACUETHBIX W KAaueCTBEHHBIX
3anay. [Ipu sToM Ju1st pacu€THBIX 33724 TPUOPUTETOM SIBIISIIOTCS 3a/1a4U C SIBHO
3alaHHOM  (DM3UYECKOW MOJIENbIO, TO3BOJIIONINE TMPUMEHSTh W3yYCHHbIE
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOT0 paszfeina Kypca, Tak U UHTETpUpYs
3HaHUS W3 pa3HbBIX pasznenoB. [l KadecTBEHHBIX 3ajady MPUOPUTETOM
ABJISIFOTCSL  3aJaHUsl HAa OOBSICHEHUE TMPOTEKAHUs (PU3UYECKUX SIBICHUU U
IIPOIICCCOB B OKPYXKAIOIICH KU3HHU, TpeOyrolrue BbIOOpa (HU3NISCKOM MOJICIH
JUTSI CUTYaIliy TTPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusimu PI'OC COO k wmarepualibHO-
TEXHUYECKOMY O0O€CIeueHUI0 y4eOHOro rmporiecca 0a30BbId ypOBEHb Kypca
Gu3NKKM Ha YpPOBHE CpeAHEero oOIero oOpa3oBaHUs JODKEH H3ydaThCsl B
YCIIOBUSX MPEIMETHOTO KaOuHeTa (PU3UKHU WU B YCIOBUSIX UHTETPUPOBAHHOTO
KaOWHeTa TPEIMETOB €CTeCTBEHHO-HAy4YHOro Hukia. B kabuHeTe Qu3nku
JOJDKHO OBITh HEOOXOAMMOE JIabOpaTOpHOE O0OPYIOBAaHUE JJISl BBHIMOTHEHUS
yKa3aHHBIX B MpOrpaMMe MO (PU3MKE YYCHHMUECKHX MPAKTUYECKUX PAdOT U
JIEMOHCTPAIIMOHHOE 000pYyI0BaHHE.

JlemoHCTpaninoHHoe 000pynoBaHue (GOPMHUPYETCS B COOTBETCTBUU C
MPUHITUTIOM MHWHHMAJIBHOW JIOCTAaTOYHOCTH M O00OECIeUMBAECT TOCTAHOBKY
MEePEUYNCICHHBIX B TIPOrpaMMme MO (PU3MKE KIIOYEBBIX JIEMOHCTpAIUil s
WCCICIOBAHMST W3Y4YaeMbIX SIBJICHUH W MPOIECCOB, OHMIUPHUUYECKUX U
(GyHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TPUMECHECHHM.

JlabopaTopHoe 00OpymOBaHHE IJIsi YUYEHUYECKHX MPAKTUYECKUX pPadOT
dbopMupyeTCs B BUJIE TEMATUIECKUX KOMIUIEKTOB U 00€CTIEUNBAETCS B PacuéTe
OJTHOTO KOMIUIEKTa Ha JBYX OOydJaronmmxcs. TeMaTH4ecKhe KOMIUICKTHI
1a60paTOPHOTO 00OPY/IOBAaHUS JOKHBI OBITh MOCTPOEHBI Ha KOMILJIEKCHOM



UCIOJIb30BAaHUU aHAJIOTOBBIX U HU(POBBIX MPUOOPOB, a TAKXKE KOMITbIOTEPHBIX
U3MEpPUTEIBHBIX CUCTEM B BUJIE IU(POBBIX JabOpaTOpuil.
OCHOBHBIMHU 1IEJISIMU U3y4€HUs] PU3UKHU B 0011eM 00pa30BaHUU SBIISIOTCS:

dbopMHpOBaHE WHTEpECa M CTPEMIICHHSI OOYYalOIIUXCS K HAYYHOMY
U3YYCHHUIO MPUPOJIBLI, PA3BUTHUE MX HHTEIUICKTYaJIBHBIX M TBOPUYECKHX
CIIOCOOHOCTE;

pa3BUTHC TMPEACTABICHUA O HAYYHOM METOJE TIO3HAHUSA W
(GopMHpOBaHHE HCCIACAOBATEIIBCKOTO OTHOIICHUS K OKPYXKaIOIUM
SIBJICHHSIM;

dbopMHpOBaHNE HAYYHOTO MHPOBO33PCHHS KaK pe3yibTaTa H3y4YeHUs
OCHOB CTPOCHHMS MaTepHH U (PyHIaMEHTaIbHBIX 3aKOHOB (DH3UKH;
dbopMHpOBaHWE YMEHUH OOBSCHATH SIBICHUS C HCIOJb30BAaHUEM
(U3HYECKUX 3HAHUI M HAYYHBIX JOKA3aTeIbCTB;

(hopMHpOBaHUE MPEACTABICHUH O POJIM (DU3UKH JIJIST PA3BUTHUS JIPYTHUX
€CTCCTBECHHBIX HayK, TEXHUKHA U TEXHOJIOTHH.

HOCTI/I}KGHI/IG OTHX ueneﬁ oOecrneunBaeTCs PCHICHUCM CIICAYIOIMINX 3a1a4 B
IMPOLCCCC N3YUCHUS KypCa (bl/IBI/IKI/I Ha YPOBHC CPCOHCTO 06HIGI‘O O6p&30BaHH$II

npuoOpEeTeHHEe  CHUCTeMBbl  3HaHUKM 00  o0mmux  usHueckux
3aKOHOMEPHOCTSX,  3aKOHAaxX, TEOpHAX, BKIKOYas  MEXaHHKY,
MOJICKYJISIpHYIO (U3UKY, JJIEKTPOJAMHAMHUKY, KBAaHTOBYIO (DHU3HKY H
3JIEMEHTHI acCTPODU3UKH;

dbopMupoBaHHEe YMEHHH TIPUMEHATh TEOPETUUYECKUE 3HAHUSA IS
00bsICHEHUS (U3MYECKUX SBJICHUH B MPUPOAC M JUISI TPHHATHS
MPAKTUYECKUX PEUICHUM B MOBCEIHEBHOM KU3HU,

OCBOEHHE CIIOCOOOB pEIIeHUs pa3IuYHBIX 3a7ad C SBHO 3aJaHHOMN
(bu3uYeCcKO MOJIENbIO, 3a7ad, MOAPAa3yMEBAIOIINX CaMOCTOSTEIHHOE
co3JlaHue (PU3HUECKON MOICITH, aICKBATHOM YCIOBUSM 3a]1auu;
MOHUMaHHE (PU3NUYECKUX OCHOB U MPUHIIUIIOB JEUCTBUS TEXHUYECKHUX
YCTPONUCTB W  TEXHOJIOTMYECKHUX TIPOIECCOB, HUX BIMSHUSA Ha
OKPYXarUIyIo Cpeay;

OBJIQJICHUE METO/IaMU CaMOCTOSATEILHOTO TJIaHUPOBAHUS U TIPOBEICHUS
(U3UYIECKHUX IKCIIEPUMEHTOB, aHAJIN3a U HHTEpIIpeTallui HH(HOPMAIIHH,
onpeeeHNs JOCTOBEPHOCTH MOJYUYEHHOTO pe3yIbTaTa;

cO3JaHue YCJIOBUM JUIA pa3BuTUA YMEHUU IIPOEKTHO-
HCCJIE0BATEIbCKOM, TBOPUYECKOMN AEATEIbHOCTH.

Ha usydyenue ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPETHEr0 OOIIEro
oOpazoBanus orBoautcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIETIO),
B 11 kitacce — 68 yacoB (2 yaca B HEJIEINIO).

[Ipenyaraemeiii B mporpamMme mo (u3uke nepedeHb JadopaToOpHBIX U
MIPAKTUYECKUX PaOOT SBISETCS PEKOMEHIOBAHHBIM, YUYHUTENb JENIaeT BHIOOD
IPOBENICHUs JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIUBUIYATBHBIX
0COOEHHOCTEH O0OyJaroIINXCS.



COIEPKXAHUE OBYYEHUA
10 KJTACC

Pa3nen 1. ®u3uka M1 MeTOAbI HAYYHOT'0 O3HAHUA

®dusuka — Hayka o npupoje. HayuHble METObI MTO3HAHUS OKPYXKAIOIIETO
Mupa. Ponb BKCliepuMEHTa M TEOpUU B IIPOLIECCE ITIO3HAHMS TPUPOIBI.
DKCIepUMEHT B (DU3HKE.

MopaenupoBanue puU3NUECKUX SBJICHUHN U MpolieccoB. HayuHble TUITOTE3HI.
dusznveckue 3aKoHbI M TEOpUU. [paHUIBI TPUMEHUMOCTH (HU3UYECKHUX
3aKOHOB. [[pHHIIMIT COOTBETCTBUSI.

Ponps m MmecTo pusuku B popMHUpOBaHUN COBPEMEHHON HAy4YHOU KapTUHBI
MHpPA, B TPAKTUYECKOMN JAEATEIHLHOCTHU JIIOACH.

Jlemoncmpayuu

AHaJIOTOBbIE W LMU(POBBIE H3MEPHUTEIBHBIC MPUOOPHI, KOMIILIOTEPHBIC
JATYUKH.

Paznen 2. Mexanunka

Tema 1. Kunemamuka

Mexanunueckoe ABMxeHHE. OTHOCUTEIBHOCTh MEXAaHUYECKOTO JIBUKCHMUS.
Cucrema otcuéra. TpaekTopus.

[Tepemenienue, ckopocTh (CpeaHsss CKOPOCTh, MTHOBEHHass CKOPOCTh) U
YCKOPEHUE MATECPUATBHOW TOYKH, MX IMPOEKIHH HA OCH CHUCTEMbI KOOPIWHAT.
CioxxeHue nepemMenieHnil U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJUHEHHOE ABMKeHue. [ paduku
3aBUCHUMOCTH KOOPJMHAT, CKOPOCTHU, YCKOPEHHUS, INYTH W MEPEMEIICHUSA
MaTepuaIbHOW TOYKH OT BPEMEHHU.

CBoOoaHOE najieHue. Y CKOpeHre CBOOOHOTO MaJIeHUS.

KpuBonuneinoe paBwxkeHue. JIBWKEeHHE MaTE€pHaIbHOM TOYKU MO
OKPYXHOCTH C IIOCTOSSHHOM IO MOIYJII0 CKOPOCTBIO. YTJIOBAas CKOPOCTb,
nuHelHas ckopocth. [lepuon m dacrota obOpamenus. LleHTpocTpemuTensHoe
YCKOpEHHUE.

TexHuueckne yCTpOWCTBA W MNPAKTUUYECKOE IPHUMEHECHHUE: CIUIOMETD,
JIBUYKEHUE CHAPSIIOB, LICITHBIE U PEMEHHBIE TIEPEIAYH.

Jlemoncmpayuu

Monaenb CHCTEMBI OTCU€Ta, WJUTIOCTpaIns KMHEMaTHUYECKUX
XapaKTEPUCTUK JIBUKECHHUS.

ITpeoOpazoBanme ABUKEHUM ¢ UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3/IyX€ U B Pa3pEKEHHOM ITPOCTPAHCTRBE.

Habmronenue nBrkeHUs Tena, OpPOIICHHOTO IOJ] YIJIOM K TOPH30HTY U
FOPU30HTAIBHO.

N3mepenne ycKopeHHsi CBOOOHOTO MaACHUS.

Hanpagienne ckopocTu Ipu ABUKEHUH MO OKPY>KHOCTH.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabonol

N3yyeHne HEPaBHOMEPHOIO  JIBUKEHHS C  LEIbK0  ONPEACIICHHUS
MT'HOBEHHOW CKOPOCTH.

HccnegoBanue COOTHOWIEHUSI MEXIy NyTAMHU, IMPOMIACHHBIMU TEJIOM 3a
MOCJIEIOBATEIbHBIE PABHBIE MPOMEXKYTKA BPEMEHHU IIPU PABHOYCKOPEHHOM
JBUXEHUU C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydyeHne nBMKEHUS IApUKA B BA3KOM KUJIKOCTH.

N3yuenune aBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.



Tema 2. /lunamuka

[Ipunuun otHOcuTenbHOCTH ['anmumesi.  IlepBbid  3akoH  HeroToHa.
HNuepumnanbHbIe CUCTEMBI OTCUETA.

Macca tenma. Cwuna. llpuHuun cynepno3uuuu cuil. Bropoil 3akoH
HproToHa i wmarepuanbHOM TOYKM. Tperud 3akoH HprotonHa s
MaTepUAIIbHBIX TOYEK.

3akoH BcemHupHOro TaAroreHus. Cuna Tsxkectu. llepBas kocMuueckas
CKOPOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec tena.

Tpenne. Bunpl TpeHus (Mokosi, CKoJibKeHUs, kadueHus). Cuia TpeHHs.
Cyxoe Tpenue. Cuina TpeHHs CKOJIBKEHHS U cuiia TpeHus nokos. Kosdduiment
TpeHus. Cuia CONpOTUBICHUS NTPU ABWKEHHUH TEJIA B )KUIKOCTH WJIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHIIbI OTHOCHUTENIBHO OCU BpamieHus. I[lmeuo cunbl. YcnoBus
paBHOBECHUS TBEPIOIO TEIA.

TexHuueckne yCTpOWCTBA U IMPAKTUYECKOE NMPUMEHEHHUE: MOIALINITHUKH,
JBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHue nHEPLIUU.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIINX TET.

Bropoii 3akoH HerotoHna.

N3mepenue cui.

CrioxeHue CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIIHH.

HesecomocTts. Bec Tena npu yckOpeHHOM OABEME U MTAJCHUH.

CpaBHeHUE CUIT TPEHUS MOKOSI, KAUYEHUS U CKOJIbKEHUS.

VYcioBus paBHOBECHS TBEPAOro Teia. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3yuenue aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIUX B IPYKUHE U
PE3MHOBOM 00pa3siie, OT uX JAedopmaruu.

UccnenoBanue ycnoBul paBHOBECUS TBEPAOIO TeJd, MUMEIOLIET0 OCh
BpAILICHUS.

Tema 3. 3akonvt coxpanenus é mMexanuke

NmMnynbc MaTtepuanibHOW TOUYKHM (T€a), CUCTEMbl MaTEpUANIbHBIX TOYEK.
NmMnynbc cuiibl U1 U3MEHEHUE UMITYJIbCa TeNla. 3aKOH COXPaHEHUs HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaGoTa cuiibl. MOIITHOCTD CHJTBI.

Kunertnueckasi sHeprusi mMaTepualibHON Touku. Teopema 00 M3MEHEHHH
KUHETUYECKOU YHEPTHUH.

[TorenunanbHas SHEprusl. [TorennumanbHas SHEprus YIIPYTO
neopMUpPOBaHHON TpYXUHBL. [loTeHIManbHAs dSHEpPrus Tena BOJIMU3U
MMOBEPXHOCTH 3EMJIH.

[ToTenmuanpHpie W HEMOTEHIMANbHBIE  CUJbl.  CBs3b  PabOTHI
HENOTEHUHAIBHBIX CUJI C U3MEHEHUEM MEXAHMYECKOW SHEPTHM CHUCTEMBI TEI.
3aKOH COXpaHEHUS MEXaHUYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnuecKkre yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: BOJIOMET, KOMED,
MPYKWHHBIN IUCTOJIET, IBUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHMS UMITYJIbCA.



PeaktuBHOE nBMXEHUE.

[lepexoa NOTEHIIMAILHON YHEPTUU B KHHETUUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3yuenue aOCOMOTHO HEYHPYTroro yaapa ¢ MOMOIIbIO JBYX OJUHAKOBBIX
HUTSHBIX MAasTHUKOB.

UccnenoBanue cBsi3u paboOThl CHIIBI C HM3MEHEHHEM MEXaHUYECKOU
SHEPIuM Teja Ha IPUMEPE PACTIKEHUS PE3UHOBOIO JKIyTa.

Paznen 3. ModsekyasipHasi pu3nka u TEpMOJAMHAMUKA

Tema 1. OcHo8bl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIC TIOJIO)KCHUSI MOJIEKYJISIPHO-KMHETHYECKOM TEOPUH U HUX
ombITHOE oOocHOBaHHWE. bpoyHoBckoe aBwxkeHue. Juddysusa. Xapaxrep
JBIDKCHUS M B3aMMOJICHCTBHUSl YaCTHI] BellecTBa. MoJEIn CTPOCHHS Ta3oB,
KUJIKOCTEH W TBEPHABIX Tel U OOBICHCHUE CBOMCTB BEIECTBA HA OCHOBE ATHX
Mozeneil. Macca u pasmepsl Mojekyd. KomauwyecTtBo BemiecTBa. IlocTosiHHAs
ABorazapo.

TennoBoe paBHoBecue. Temmepatypa u e€ wu3Mepenue. Illkana
temmneparyp Llenbcus.

Mopgens wuzaeanbHoro ra3za. (OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KUHETHUYECKOU TEOPUH UACAIbHOrO rasa. AOCOIIOTHAs TemIeparypa Kak Mepa
CpeaHEN KMHETHUYECKOM SHEPrud TEIJIOBOTO IBWXKEHHUs vacTull raza. [llkama
temneparyp KenbBuHa. ['a30Bble 3akoHbl. YpaBHeHHe MeHzaeneeBa—
Kianeitpona. 3akon J{anberoHa. M30mpoiiecchl B Ua€aaibHOM ra3e ¢ HOCTOSIHHBIM
KOJMYECTBOM  BemecTBa. ['paduyeckoe TMpeACTaBICHHE H30IPOIIECCOB:
U30TEepMa, U30X0pa, u3o0apa.

TexHuyeckne yCTpOMCTBA M MPAKTUYECKOE TNPUMEHEHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbITHI, TOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJ OPraHUYECKUX COCTMHEHUM.

OnbiTel 110 U HYy3UN KUAKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO JBHKCHHS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIINE CYyILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMO/ICCTBUS.

Mogens, WIUTIOCTpUpPYOIIas IPpUpoay AaBICHHUS ra3a Ha CTEHKHU COCY/a.

OnbIThl, WUIIOCTPUPYIOLIME YPAaBHEHUE COCTOSHHS HJI€abHOrO Tasa,
U30IPOLECCHI.

Vyenuueckuii axcnepumenm, 1abopamopusie pabomul

Ornpenenenne Macchl BO31yXa B KJIACCHOW KOMHATE HA OCHOBE U3MEPEHUI
00bEMa KOMHATBHI, 1aBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

UccnenoBanne  3aBUCUMOCTHM  MEXIy  MapamMeTpaMd  COCTOSIHUS
Pa3peKEHHOrO0 Tasa.

Tema 2. OcHosbl mepmooOuHaAMUKU

TepMoanHaMuuecKas CHUCTEMA. BuyTrpennss DHEPTUA
TEPMOJIMHAMHYECKOW CHUCTeMbl M CcmocoObl e€ wu3MeHeHus. KoimuecTBo
TEMJIOTHl U paboTa. BHyTpeHHssT sHEprus OJHOATOMHOTO HCATHHOTO Ta3a.
Buael Temonepenayuun: TEmIONPOBOAHOCTb, KOHBEKIIMS, U3JIyYeHUE. Y IeTbHas
TEITOEMKOCTH BellecTBa. Koam4uecTBO TEMIOTHI PHU TEIIONEpeaaye.



[Tonsatue o0 ammabatHoMm mpouecce. IlepBbIii 3aKOH TEPMOIMHAMMKHU.
[IpumeHeHne mepBOTro 3aKOHA TEPMOJIUHAMUKH K M3ompolieccaM. ['paduueckas
UHTEpIpeTalys padoThl rasa.

Btopoii 3akon TepmoanHaMuku. HeoOpaTtuMocTh IPOIIECCOB B MPUPO/IE.

TersioBele  MamuHbl.  [IpuHUMOBI  ACHCTBUA  TEIJIOBBIX — MAIIMH.
[IpeoOpazoBanuss 3HEPTUM B TEIUIOBBIX MamiuHax. Koad@uIMeHT Mojae3Horo
nericTBusl TeruioBo MamuHbl. [ukn KapHo u ero ko3g@uIHMEHT MOJE3HOTOo
JEeNCTBUS. DKOJOTHYECKHUE MPOOIEMbI TEIIIOIHEPTEeTHKH.

TexHUYeCcKre YCTPOHUCTBA M TMPAKTUUECKOE TPUMEHEHUE: JIBUIaTENb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJOAMIbHUK, KOHIUITUOHED.

Jlemoncmpayuu

N3MeHeHne BHYTPEHHEH SHEPruu Tejla MPU COBEPIICHUU paOOThI: BBIJIET
mpoOKK W3 OYTBUIKK TIOJ JCMCTBHEM C)KaTOro BO3JyXa, HarpeBaHue s¢dupa B
JATyHHOU TpyOKe MyTEM TpeHUs (BUICOIEMOHCTPALINS).

N3Menenne  BHYTpEeHHEW  dHepruu  (TemIeparypbl) Tela  IpHU
TeIuIonepeaaye.

OnpIT Mo aaumabaTHOMY pPaCHIMPEHUIO BO3AyXa (OIBIT C BO3IYIITHBIM
OTHHBOM).

Mopaenun mapoBoil TypOWHBI, JBUTATelii BHYTPEHHEIO CropaHus,
PEAKTUBHOIO JABUTATEIIS.

Yuenuuecxuii sxcnepumenm, rabopamopHole pabomuol

N3mepenune yaenbHON TENI0EMKOCTH.

Tema 3. Acpecamnwie cocmoanusn eeuyecmea. Pazoevie nepexoovl

[Tapoobpa3oBanue u KoHjaeHcalus. Mcnapenue u kunenue. AOCoIOTHAS
¥ OTHOCHUTEJIbHAS BJIAXXHOCTh BO3AyXa. HachlllleHHBIN map. YaeiabHas TeIaoTa
napooOpaszoBaHus. 3aBUCHMOCTb TEMITEpaTyphl KUTICHUSI OT JIaBJICHHS.

Teépmoe temo. Kpucrammueckue u amopdHbie Tena. AHU30TPONUS
cBOMCTB KpucTaioB. JXuakue kpuctamiabl. COBpEMEHHbIE MaTepHUalbl.
[InaBienue u KpucTauIM3anus. Y aenbHas TerioTa miasienus. Cyomumanus.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuuecKkre yCTPONCTBA M MPAKTUUYECKOE MPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KAJTOPUMETP, TEXHOJIOTUU TTOJTYUYCHHUSI COBPEMEHHBIX MaTEpUAJIOB,
B TOM YMCJI€ HAHOMATEPHAJIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX MAPOB.

Kunenue npu noHMKEHHOM JaBJICHUHU.

CriocoObl u3MepeHus BIaXKHOCTH.

Habmronenune HarpeBaHus M TUIABJICHUS KPUCTAIUIMYECKOTO BEIIECTRA.

JleMOHCTpanust KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HN3mepenne OTHOCUTENBHON BIAXKHOCTH BO3AyXa.

Pa3znesn 4. JinekTpoanHamMuka

Tema 1. dnekmpocmamuka

OneKkTpu3anus Tela. DJEKTpUuecKuid 3apsid. JBa BHAA 3JIEKTPUYECKUX
3apsiioB. [IpOBOHUKY, NUAJIEKTPUKUA U MOJTYNPOBOJHUKHU. 3aKOH COXPaHEHUS
AIEKTPUYECKOrO 3apsija.

B3aunmopeiictBue 3apsanoB. 3akoH KynoHa. TodeyHBI 3JIEKTpUYECKHIA
3apan. Dnekrpuyeckoe nose. Hanpssk€HHOCTh anekTprudeckoro nodst. [TpuHnun
CYINEPIIO3HLINH ANEKTPUUYECKUX MoJeH. JIunuun HaIpPsKEHHOCTH
ANEKTPUYECKOTrO MOJIS.



PaGora cun anekrpocraruyeckoro mossA. Ilorenuman. PasnHocTh
NOTEHUUAJOB. [IpOBOMHMKM W JUANEKTPUKU B DIIEKTPOCTATHUYECKOM IIOJIE.
JlusnexTpruyeckasi MpOHUIAEMOCTb.

DIIEKTPOEMKOCTb. Konnencarop. DIIEKTPOEMKOCTh IIJIOCKOTO
KOHJIEHCATOpa. DHEPTrHUs 3apsSKEHHOT0 KOHAEHCATOPA.

TexHuyeckne ycTpoWCTBA U MPAKTUYECKOE NPUMEHEHHE: AJIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATHUECKas 3alluTa, 3a3eMJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOpP, KOMMUPOBAJIbHBIN allapar, CTPYUHBIN OIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MMPUHLMII IEUCTBUS AJIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TE.

DIIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEL.

[IpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE.

DJIEKTPOCTATUYECKAs 3aLIUTA.

JIMBAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATOpa OT IUIOIAIu
IJJACTUH, PACCTOSHUSA MEXKAY HUMHU U TUIEKTPUIECKOW POHUIIAEMOCTH.

DHeprus 3apsSKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3mepenue 351eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwlit 31ekmpudeckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKU TOK. YCJOBUS CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuina Toka. [IocTOSIHHBIN TOK.

Hanpspxkenue. 3akon OMa 117151 y4acTKa Lenu.

DJIEKTPUYECKOE COMPOTHUBJIECHUE. YJIEIbHOE CONPOTHBIIEHUE BEILECTBA.
[TocnenoBarenbHOE, MapauIebHOE, CMEIIAHHOE COCIMHEHNUE IIPOBOJHUKOB.

PaGora osnexktpuyeckoro Toka. 3akoH Jhxoyns—Jlenna. MoiHOCTh
3JIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYIAsl CHJIA U BHYTPEHHEE COMPOTUBIICHHE UCTOYHHKA TOKA.
3akoH Oma 1 TOJNIHOM (3aMKHYTOW) 3iekTpudeckoil 1menu. Kopotkoe
3aMbIKaHHE.

DJIEKTPOHHAas  MPOBOJUMOCTh  TBEPABIX  METAUIOB.  3aBUCHUMOCTh
CONPOTHUBJIEHUSI METAILJIOB OT TeMIlepaTypbl. CBEpXIPOBOJIUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA AIEKTPOHHBIX MYYKOB.

[MonmympoBonuuku.  CoOcTBeHHass W MOpPUMECHas  MPOBOJAUMOCTD
noJIynpoBOAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKU TOK B pacTBOpax M paciiiaBaXx dSJIEKTPOJUTOB.
DIIEKTPOIUTHYECKAST JUCCOLUALINS. DIEKTPOIH3.

DJIEKTpUUECKU TOK B razax. CaMOCTOATENbHBIH U HECAMOCTOSITCIIbHBIN
pa3psan. Monuus. [Lazma.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: aMIIEpMETD,
BOJIBTMETP, PEOCTaT, UCTOYHUKH TOKa, DJEKTPOHArpeBaTelIbHbIE MPUOOPHI,
ANIEKTPOOCBETUTEILHBIE TMPUOOPHI, TEPMOMETP CONPOTHBIICHHS, BAaKyyMHBIN
UON, TEPMUCTOPHI HW  (POTOPE3UCTOPHI,  TMOJIYNPOBOJHUKOBBIA  JHO],
rajbBaHHKaA.

Jlemoncmpayuu

N3mepenune cuibl TOKa M HAPSIKECHUS.

3aBUCHUMOCTh COMPOTUBIICHUS! IUIUHIPUYECKUX MPOBOJHUKOB OT JIJIMHBI,
IJIOLIA/IY MTOTIEPEYHOTO CEUCHUS U MaTEepraia.

CwmemanHoe COeIMHEHUE TPOBOAHUKOB.



[Ipsamoe wu3mepeHue >aeKTpoABUKyLIEH cuibl. KopoTkoe 3aMblKaHuE
rajqbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUSI.

3aBUCHUMOCTh COPOTUBIICHUSI METAJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoil pa3psa U IpOBOJAUMOCTb BO3IyXa.

OnHOCTOPOHHSISI TPOBOJAMMOCTD AUO/A.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3ydenne cMEmaHHOro COeIMHEHUST PEZUCTOPOB.

N3MepeHne aneKTpoABUKYILEH CHIIBI HICTOYHUKA TOKA U €70 BHYTPEHHETO
CONIPOTHUBJICHUS.

Hab6nronenue snekrposnusa.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢pusuku 6a3oBoro ypoBHs B 10 kjacce oCylIecTBISETCS €
Y4ETOM COJZIEPKATEIBbHBIX MEXIIPEAMETHBIX CBSI3€d C KypcamMu MAaTeMaTUKH,
OMOJIOTUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meoswxcnpeomemuvie noHsimusi, CBSI3aHHBIE ¢ U3YYEHHUEM METO0B HAyYHOIO
MO3HAHUSA: SIBJICHUE, Hay4YHbIA (paKT, TUMOTE3a, PU3NUECKasi BEIUYMHA, 3aKOH,
Teopusi, HaOIIOJCHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelnieHHEe CHUCTEMbl YpaBHEHUM, JHMHEWHas QyHKIHUA,
napabona, runepbosia, uXx rpaduKd U CBOMCTBA, TPUTOHOMETPUUECKHE
byHKINU: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI U UX IPOCKIHUHU HA OCH KOOpJHHAT,
CJI0KEHHUE BEKTOPOB.

buonocua: wmexanuyeckoe IBWKEHHWE B JKUBOW mipuponae, auddysus,
OCMOC, TEIJIOOOMEH >KMBBIX OPraHu3MOB (BHUABI TEILIONEpPEIadH, TEIIOBOE
PaBHOBECHUE), DIIEKTPUUECKUE SIBJICHUS B )KUBOM MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHME BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYII,
MOJIb BEIIECTBA, MOJIApHAs Macca, TEIJIOBbIE CBOWCTBA TBEPABIX TeI,
KUAJIKOCTEU U Ta3oB, DJIEKTPUUYECKUE CBOKWCTBA METAJUIOB, JJIEKTPOJIUTHUECKAS
JAWCCOLIMALNS, TAIbBAHUKA.

l'eocpagus: BnaxXxHOCTb BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHUE ABUKEHUN C UCTIOJIb30BAaHUEM MEXaHU3MOB,
Y4ET TPEHHUS B TEXHUKE, MOAIIMIIHUKH, MCIIOJb30BAHUE 3aKOHA COXPAHEHHS
UMITyJIbca B TEXHHUKE (pakeTa, BOJOMET W JAPYTHE), JABUTATEIb BHYTPEHHETO
cropaHusi, TmapoBasi TypOuHa, OBITOBOM XOJOJWUJIBHUK, KOHIMUIIMOHED,
TEXHOJIOTUM  TIOJIy4EHUST COBPEMEHHBIX MAaTepuajgoB, B TOM  YHUCJIE
HAHOMATEpUAJIOB, W  HAHOTEXHOJIOTUM,  DJIEKTPOCTATHUYECKAs  3allMTAa,
3a3eMJICHUE AIIEKTPOIIPUOOPOB, KCEpOKC, CTpYHHBIN IIPUHTEDP,
AJIEKTPOHArpeBaTEIbHBIE  MPUOOPHI,  AJIEKTPOOCBETUTENbHBIE  MPUOOPHI,
rajbBaHHKA.

11 KITACC

Paznen 4. DinekTpoguHaMuKa

Tema 3. Macnummnoe noe. I1eKmpoMazHUMHAA UHOYKYUSA

Iloctossauble MaruuThl. B3amMmopaeilcTBHE IIOCTOSIHHBIX  MAarHWTOB.
MarautHoe mnone. BekTtop MarHuTHOW MHAyKUuH. [IpuHIUMN cyrnepno3uuuu
MAarHUTHBIX NOJIEN. JINHMKM MarHUTHOM MHAyKUuK. KapTrHa JTMHUNA MarHUTHON
WH]IYKIIMU TI0JISI IOCTOSIHHBIX MarHUTOB.

MarauTHOe 1OJi€ MPOBOJHHMKA C TOKOM. KapThHa NMHUNA HHAYKIHHA
MAarHUTHOTO TOJISI JJIMHHOTO MPSMOTO MPOBOJHHMKA M 3aMKHYTOT'O KOJIBIIEBOTO



NPOBOJHUKA, KaTymku ¢ TokoMm. OnbelT Opcrega. BzaumoneiictBue
MIPOBOJIHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHna, e€ MOIyiabp M HampaBiieHUE. JIBU)KEHUE 3apsiKEHHOU
YacCTHUIIBI B OJJHOPOJHOM MarHUTHOM MoJjie. PaGoTa cuinel Jlopenna.

SIBneHne »IEeKTpOMArHUTHOM WHAYKIUU. [lOTOK BEKTOpa MarHUTHOM
UHIYKIAHA. OJEKTPOJBWKYINAs CHUJa WHIYKIMUA. 3aKOH SJEKTPOMArHUTHOU
uHaykuu dapanes.

BuxpeBoe anekTpuueckoe moJie. DJIEKTPOABIKYILAS CHJIA WHIYKIUUA B
MPOBOJIHUKE, IBHKYIIIEMCS TOCTYIATEILHO B OJHOPOTHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHAYKTUBHOCTh. SIBJI€HHWE CaMOMHIYKIUU. OJIEKTPOABWKYIIAs CHUJa
CaMOMHYKIIUH.

DHeprusi MAarHUTHOTO MOJISI KATYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHUYEeCKHE YCTPOMCTBA M MPAKTUYECKOE TPUMEHEHHE: TOCTOSIHHBIC
MArHUTBhI, 3JICKTPOMArHUTHI, 3JICKTPOJBHUTATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YacTHIl, UHIYKIIUOHHAS T1€Yb.

Jlemoncmpayuu

OmnebIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MArHUTHBIM TTOJIEM.

JInHUHM MHIYKIMY MAarHUTHOTO MOJIS.

BzanmopencTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBneHne 3eKTPOMariuTHON UHAYKIIUH.

[Ipasuo Jlenua.

3aBUCUMOCTb  DJICKTPOABIKYILIEHM CWJIBl HMHAYKIUM OT CKOPOCTH
U3MEHCEHUSI MAarHUTHOT'O MOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, rabopamopHule pabomuol

N3ydeHnrne MarHuTHOTO TOJISI KATyIIKU C TOKOM.

HccnenoBanue 1encTBUS MOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sBICHUA 3JIEKTPOMAarHUTHOW UHIYKIIHH.

Pa3znea 5. KosieOanusi M BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaAZHUMHbIE KONEOAHUA

KonebGarenbnast cuctema. CBOOOJHBIE MEXaHMYECKHE KoJeOaHUS.
[Mapmonnyeckue konebanus. [lepuon, yactora, aMruTyaa U ¢asza KojJeOaHU.
[Ipy>xuHHBII MAasiTHUK. Marematuueckui MasiTHUK. YpaBHeHue
rapMoHUYecKux KosieOanuid. [lpeBpaiieHre 3HEPruuM MpPU TAPMOHUYECKUX
KOJIeOaHMSIX.

Koneb6arenbupiii koHTYyp. CBOOOAHBIC 3JEKTPOMATHUTHBIE KOJICOAHUS B
UJCATbHOM KOJICOATEIbHOM KOHType. AHAJIOTUS MEXAY MEXaHUYECKUMU U
ANEKTPOMArHUTHEIMU KoneOanusmu. dopmyna Tomcona. 3akoH CoOxXpaHEHHS
SHEPTUU B UJICATHHOM KOJIeOATEThHOM KOHTYDE.

[IpenacraBnenrie 0  3aryxalommx  KojeOaHuWsX.  BBIHYKIeHHBIC
MexaHudeckue KosieOaHus. Pe3onanc. BbIHYXIEHHBIE 3JIEKTPOMArHUTHBIE
KoJieOaHmsl.



ITepemennsbiii Tok. CHHYCOMIAIbHBIM MEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOTO TOKAa. AMIUIUTYJHOE W ACHCTBYIOIIEE 3HAYCHHE CHJIBI TOKA H
HaIpsKECHHUS.

Tpancdopmarop. [IpousBoactao, nepegaya U norpedieHue
ANEKTPUYECKON  DHEPrUM. OKOJOTHMYECKME PHUCKU TPU  IPOU3BOJICTBE
aneKkTposHepru. KynbTypa HCHONBb30BaHUS SJEKTPOIHEPTUU B MTOBCEIHEBHOMN
KU3HU.

TexHuyeckre ycTpoucCTBa M MPAKTUUYECKOE MPUMEHEHHUE: AIEKTPUUECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KosieOaTeabHOM CUCTEMBbI (TPYKUHHBIN WM
MaTEeMaTUYECKUNA MASITHUK).

Habmronenue 3aryxaromux KojieOaHHM.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

Ha6nronenue pesonanca.

CB0OOOIHBIE AIEKTPOMATHUTHBIE KOJIEOAHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHHUS OT BPEMEHH)
JUTSI DJIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3onanc mnpu mocnenoBaTebHOM COEAMHEHUHM PE3UCTOPA, KaTYIIKU
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb TUHUYU 3IEKTPONEpEAaAUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MaJbIX KOJIeOaHUH rpy3a HAa HUTH
OT JJIMHBI HUTU U MACCHI TPy3a.

UccnenoBanne mnepeMEeHHOr0o TOKAa B LENH W3 MOCIEI0BATEIBHO
COEAMHEHHBIX KOHJAEHCATOPa, KATYIIKH U PE3UCTOpPA.

Tema 2. Mexanuueckue u 371eKMpPOMACHUNIHbBLE 60JIHbL

MexaHnueckre BOJIHBI, yclioBHs pacnpoctpanenus. Ilepuon. CkopocTb
pacrpocTpaHeHus M JJuHa BOJIHBL. llomepeuHble W TPOJOJIBbHBIE BOJIHBIL.
Nurtepdepentus u qudpaxims MEeXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. YCIIOBHUSI H3JIYYEHHS SIEKTPOMATHUTHBIX
BOJIH. B3aumuas opuentanus BektopoB E, B, V B aiexTpoMarHuTHO# BOJHE.
CBoiICTBA 3JIEKTPOMArHUTHBIX BOJIH: OTpPaX€HUE, MPEIOMIICHUE, TOJISIpU3alus,
mudpakuus, uarepdeperius. CKOpoCcTh JIEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIeKTPOMarHuTHBIX BOJH. [IpuMeHeHne 3J1eKTPOMarHuTHBIX BOJH
B TEXHUKE U OBITY.

[TpuHLIMIBI pauOCBsI3U U TeNleBUACHUS. Paqnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEN CPEIBI.

TexHuyeckre ycTpOMCTBa M NMPAKTUUECKOE MPUMEHEHHUE: MY3bIKAJIbHbIE
UHCTPYMEHTHI, YJIbTPa3ByKOBasl AUArHOCTHKA B TEXHUKE M MEAUIMHE, paaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-neys.

Jlemoncmpayuu

OO0pa3zoBaHue U paCPOCTPAHCHHE TTOMIEPEUHBIX U MPOTOTHHBIX BOJIH.

Kone6mronieecst Te10 Kak UCTOYHHK 3BYKa.

Ha6nronenue otpakeHus: 1 MPEeTOMIICHUS] MEXaHUYECKUX BOJTH.

Ha6nronenue natepdepeninu u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOW pE30HAHC.

HaGnronenue cBsA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYJION U
4acTOTOM KOJeOaHMUIA.



HUccnegoBanne  CBOWCTB  AJIEKTPOMAarHUTHBIX ~ BOJIH:  OTPa)KCHHUE,
peIoMIICHHE, MOJIApr3aIus, Tudpakius, HHTeppepeHITUsI.

Tema 3. Onmuka

I'eomerpuueckas ontuka. IIpsMonuMHEHOE pacrpOCTpaHEHUE CBETa B
OIHOpOIHOM cpene. JIyu cBera. ToueyHbl UICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n300pakeHui
B IUIOCKOM 3€pKaJie.

[Ipenomnenue cBera. 3aKOHBI TMpeIOMIICHUS CBeTa. AOCONIOTHBIN
nokasatenb npeynomiieHus. [lonHoe BHyTpeHHee oTpaxkenue. [IpenenbHbiil yron
MIOJTHOTO BHYTPEHHETO OTPAXKCHHUSI.

Hucniepcus cBera. ClI0XKHBIN cocTaB 0eoro ceera. Llger.

ColOuparomyie ¥ pacceuBarolue JUH3bI. ToHKass auH3a. DOKycHOE
pacCTOsSIHME U ONTHYECKas CHJIa TOHKOW JUH3BL. IlocTpoeHne n3o0pakeHHil B
coOMparoIMX U pacceuBaroOmUX JuH3aX. @opmysa TOHKOH JIMH3HIL.
YBennueHue, 1aBacMoe JIMH30U.

[Ipenensl MNPUMEHUMOCTH T€OMETPUYECKON OIITUKH.

BonnoBasi ontuka. Mutepdepenuus cBera. KorepeHTHblE HCTOYHUKHU.
VYcaoBus HaOmOAEHUS MAaKCUMYMOB M MHHHUMYMOB B HHTEP(EPEHIIMOHHOMN
KapTUHE OT ABYX CHH(}A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpaxkiumonHas peméTka. YClIoBHE HaOMIOACHUS
IJIaBHBIX MaKCMMyMOB MpH TaJCHUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE IIPUMEHEHHE: OYKH, JyIa,
doToarnmapaT, MPOCKIIMOHHBINA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAs
OonTHKa, TU(PpPaKIIMOHHAS PEIMIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMOnMHEHOE PACIPOCTPAHEHUE, OTPAKEHUE WU IPEIOMIICHHUE CBETA.
OnTtuyeckue MpuOOpPHI.

[TomHOE BHyTpeHHEE OTpakeHue. Monenb CBETOBOAA.

WccnenoBanue CBOMCTB N300payKeHU B JTMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOTIA.

Habmronenune natepdepeHnm cBera.

Hab6nronenue nudpaxiuu ceera.

Habmronenue nucnepcuu cBera.

[TomydyeHue cnekTpa ¢ TOMOIIBIO TPU3MBL.

[Tomydyenue cekTpa ¢ mMOMOIIbI0 JUGPAKIUOHHON PEIIETKY.

Hab6nronenue nonsipuzaiuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3mepenue nokasaresns npesoMIIeHUs CTEKIIA.

WccnenoBanue cBOMCTB N300paXkKeHU B TMH3AX.

Habmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeNUAJIBLHOH TEOPUU OTHOCUTEJIbHOCTH
'pannnbpl  OPUMEHMMOCTH  KJIAaCCHYECKOM  MexaHuku. lloctynarsl
CIIELIMAJIBHOW TEOPUM OTHOCUTEIIBHOCTU: WHBAPUAHTHOCTH MOJYJS CKOPOCTH
CBETa B BaKyyMe, PUHIIUI OTHOCUTEIHHOCTH DUHIIITEITHA.
OTHOCUTENIBHOCTh ~ OJHOBPEMEHHOCTH.  3aMEIJICHHE  BpPEMEHU U
COKpAILICHUE JIJIMHBL.
DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.



CBsi3b Macchl C JSHEPrued U HMITYJIbCOM PEISTUBUCTCKOM YaCTHUIIBI.
DHeprus MmoKosl.

Paznen 7. KBanTtoBasi pusuka

Tema 1. Dnemenmuvt K6aHMOBOIU ONMUKU

®otonnl. Popmyna [lmanka cBs3u SHepruu (HOTOHA C €ro YacTOTOM.
DHeprusi 1 UMIyJIbC (HOTOHA.

OtkpeiTiie u ucciaenoanue (oroadpdekra. Onbitel A. I'. Cronerosa.
3akonbl doTodrdhdekra. YpaBHenue DitHmreiHa st Gotodddekra. «KpacHas
rpa"una» ¢horodddexra.

JlaBnenue ceera. OnwiTel I1. H. Jlebenena.

XUMHUYECKOE JICCTBUE CBETA.

TexHuueckue ycTpoWCTBA M MPAKTHUECKOE MPUMEHEHUE: (POTOIIEMEHT,
dboTomaTUMK, COTHEYHAs 6aTapes, CBETOAUO/I.

Jlemoncmpayuu

®oT03¢QdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

WccnenoBanue 3akoHOB BHelTHEro GpoTtoaddekra.

Cseroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopenb aroma Tomcona. OnbiTel Pezepdopna mo paccessHUuIo o -4acTHIL.
[Inanerapuas mozens aroma. Iloctynatel bopa. M3nydeHwe W MOIJIOINIEHHE
(GOTOHOB TpU TIEpexoje aToMa C OAHOTO YPOBHSI SHEPTUU Ha Jpyroil. Bujwi
criekTpoB. CIEKTp YpOBHEW SHEPTUU aTOMa BOJOPO/IA.

BonHoBbie cBoiicTBa yactuil. Boanbl ne bpoins. KopmyckynsipHo-
BOJIHOBOU AyaJlu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyYCHHUE.

TexHuyeckue ycTporcTBa M MPAKTUYECKOE MPUMEHEHUE: CHEKTPAIbHbBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopra.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HalGnronenue muHeHYaThIX CIIEKTPOB U3ITyUCHUS.

Jlazep.

Vyenuueckuii axcnepumenm, nabopamopusie pabomol

Ha6nronenue nmuHeityaToro cnekrpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTHI, TOKa3bIBAIOIIUE CIOXKHOCTb CTPOEHHS sapa. OTKpbITHE
pagnoaktuBHOCTH. OmnbiTel  Pesdepdopma mo  ompepeneHur0  cocTaBa
paanoakTuBHOTO wu3MydeHus. CBoicTBa anbda-, Oera-, ramMmma-u3IydyeHHUS.
Bnnsinue paanoakTHBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpeITHE TPOTOHA W HelTpoHa. HykinonHast moaens sipa [elizenoepra—
NBanenko. 3apsa sapa. MaccoBoe uncio sjapa. M30Torsbl.

Anbda-pacnaa. DJIEKTpPOHHBIM W TMO3UTPOHHBIN Oera-pacmazn. [amma-
M3JIy4YeHue. 3aKOH paJuOaKTUBHOIO pacia/ia.

DHeprus CBsS3M HYKJIOHOB B sifipe. Anepubie cuibl. Jlegext macch sipa.

S nepHble peakunu. Jlenenue u CUHTE3 sI€Ep.

Anepnbiii peaktop. TepmosinepHbii cuaTe3. [IpoOiemMbl M MEPCIIEKTHUBEI
SICPHON SHEPreTUKH. DKOJOTHUYECKUE ACTIEKThI SIAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.

Mertoapl HAOIIOAEHUS ¥ PETUCTPALIUN SJIEMEHTAPHBIX YaCTHII.



dyHaaMeHTallbHbIe B3aUMOJICUCTBUA. EIMHCTBO (hU3WUYECKONW KapTHUHBI
MHpA.

TexHudeckre yCTPOHCTBA M TMPAKTUUECKOE TPUMEHEHUE: HO3UMETD,
Kamepa BunbcoHa, syiepHbIi peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CYETYMK MOHUBUPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, rabopamopHole pabomuol

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPUIMKH

Ortanbel pa3BUTUS acTpOHOMHH. [IpHKIagHOE W MUPOBO33PEHUECKOE
3HAYEHUE AaCTPOHOMMUH.

Bun 3Bé3nnoro Heba. Co3Be3ausi, SpKue 3BE3/bI, MIAHETHI, UX BUIUMOE
JIBHKCHUE.

ConHeuHas cuctema.

Connue. ConHeyHass akTUBHOCTbh. McTtounuk sHeprun CoJsiHIIA U 3BE3L.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J[MarpamMma «CIEKTpaldbHBINA KjIacc —
CBETHUMOCTB». 3BE3/IbI TJIABHOM MOCJIENOBATENBHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3] TVIABHOMW IMOCJIEAOBATEIBHOCTU. BHyTpeHHEE cTpoeHue
3B€3/1. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOKICHUH U 3Bostonnu CoHIa
Y 3BE3]1. DTambl )KU3HU 3BE3I.

Mueunsiii [Iyte — Hama I'anmaktuka. Ilonoxxenue u auxenue CosHIA B
lNanaktuke. Tumnbl rajakTuk. PaguoramakTuku W KBaszapbl. YEpHbIE IBIPHI B
A/Ipax TAIAKTHUK.

Bcenennas. Pacmiupenue Bceenennoil. 3akon Xa606na. PazGeranue
rajnakTuk. Teopus bosbiioro B3peiBa. PeaukToBoe usinydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTpPOHOMHUH.

Vyenuueckue nabarooenus

Hab6mronenus HEBOOPYKEHHBIM rJ1a30M c VICIIOJIb30BAHUEM
KOMITBIOTEPHBIX ~MPUJIOKEHUM JIJIST  OMPEICICHHUS TIOJNOXKEHHUS HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE c03Be31si CeBEpHOTO MOTyIIapust 1
SIpKUE 3BE3/IBL.

Hab6nronenus B Teneckon JlyHsl, minanet, Mneunoro [lyru.

O06o0maromniee NOBTOPEHUE

Ponp ¢u3ukm u acTpoHOMHM B SKOHOMHYECKOW, TEXHOJIOTHYCCKOM,
COIMAIBHOW W 3TUYECKOW cdepax IesATEeIbHOCTH 4YEIOBEKa, POJIb U MECTO
(GU3MKK W acCTPOHOMHH B COBPEMEHHOW HAy4YHOW KapTUHE MUpPa, pPOJib
¢dusnueckoii Teopur B GOPMHUPOBAHUU TIPEJICTABICHUN O (DU3UYECKON KapTUHE
MHUpa, MECTO (PU3NYECKOW KapTUHBI MHUpa B OOIIEM pSAIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOLE.

MexknpeaMeTHbIE CBSI3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 11 Kiracce oCymecTBIsSIeTCs C
YYETOM COJEPKATEIBHBIX MEXIPEAMETHBIX CBSI3€M C KypcaMH MaTE€MaTHKH,
OMOJIOTHH, XUMUH, TeoTpaduu U TEXHOJIOTHH.

Mescnpeomemuvie nonsamusi, CBSI3aHHBIE C U3YUYEHUEM METOJIOB HAY4YHOTO
MO3HAHUS: SIBICHWE, HAYYHBIM (aKT, TUIOTE3a, (PU3MUecKas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOCHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, MOJICIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YPAaBHEHHH, TPUTOHOMETPUUYECKUE
byHKIINAN: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI M UX MPOCKIHUHU HA OCH KOOPJHHAT,



CJIO)KEHUE BEKTOPOB, IIPOU3BOJAHbBIC AJIEMEHTapHbIX (QYHKUMUHA, MPU3HAKU
noI00Msl TPEYTOJILHUKOB, OMpeNeNieHUue IUIOMIAM MIOCKUX (QUuryp m oobéma
TeN.

buonocua: »nekrpuyeckue SIBICHUS B JKUBOW MPUPOJE, KoJeOaTelbHbIE
IBYKEHUST B KUBOM MPUPOJE, ONTUYECKHE SBICHUS B KUBOU MPUPOJE,
JEHUCTBUE paiMallMK HA KUBBIE OPTraHU3MBI.

Xumus: CTpOEGHHE AaTOMOB M MOJIEKYJ, KpHUCTAJUIMYECKass CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl OOpa30BaHMSI KPUCTAIMYECKOM  PEHIETKH,
CHEKTpaJIbHBIN aHAHU3.

l'eoepagua: wmarHuTHBIE TMOJIOCa 3€MJIM, 3aJ€XH MAarHUTHBIX PV,
doToCchEMKA 3eMHOM MOBEPXHOCTH, MPEACKA3aHUE 3EMJIICTPSICEHHIA.

Texnonocusi: NVHUM DIJIEKTpoOIiepeaayd, TeHepaTop IEePEMEHHOTO TOKa,
ANIEKTPOJIBUTATENb, UHIIYKIIMOHHASL TI€Yb, pajap, paAuoONpUEMHUK, TEIEBU30D,
anTeHHa, teiedon, CBY-neus, MpoeKIMOHHBIN anmapar, BOJIOKOHHAs OITHKA,
COJIHEYHAas Oatapes.



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOTO mpeamera «Du3nka» Ha YPOBHE CPEIHEr0 OOIIEro
obpazoBaHust  (0a30BBIH  YpPOBEHb) JIOJDKHO  OOECHEYUTh  JTOCTHIKECHUE
CJICIYIOIINUX JINIHOCTHBIX, METAIIPEIMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE pE3yJbTaThl OCBOCHUA YyueOHOro mnpeamera «Dusnkay
JIOJDKHBI ~ OTpakaTb  TOTOBHOCTh M CIOCOOHOCTh  OOYyYarommxcs
PYKOBOJICTBOBAThCS C(POPMUPOBAHHOW BHYTPEHHEH TMO3HIIMEH JUYHOCTH,
CHUCTEMOM IIEHHOCTHBIX OpHEHTAIMi, MO3UTHUBHBIX BHYTPECHHUX YOEKICHUH,
COOTBETCTBYIOIIUX TPAJULIMOHHBIM LEHHOCTSM pPOCCHUKMCKOrO0 O0OIIecTBa,
pacUIMpEHHUE JKU3HEHHOTO OMNbITa W OIbITa JAEITEIIbHOCTH B MPOLECCE
peanu3alyy OCHOBHBIX HAIPABIECHUN BOCHUTATENILHOM NESATEIbHOCTH, B TOM
YHCJIE B YACTH!

1) rpamaaHCKOro BOCIIMTAHMS:

c()OPMUPOBAHHOCTh  TPAXKIAHCKOM  MO3MLIMU  OOydHarolmerocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUIICKOTO 00IIECTBA;

MPUHATHE TPAJUIMOHHBIX OOIIEUEIOBEUECKUX T'yMAaHUCTUUYECKUX U
JEMOKPATUYECKUX LICHHOCTEN;

TOTOBHOCTbh BECTH COBMECTHYIO JESTENBHOCTh B MHTEPECAX IPaKIAHCKOTO
o011ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUHU B 00pa30BaTEIbHON OpraHU3aluu;

YMEHUE  B3aMMOJCICTBOBAaTh C  COLUMAJIbHBIMM  HMHCTUTYTaMH B
COOTBETCTBHUH C MX PYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTbH K TYMAHUTAPHON U BOJIOHTEPCKOM 1€ATEbHOCTH;

2) NaTPUOTHYECKOTO BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WJICHTUYHOCTH,
MaTpUOTHU3MA;

LIEHHOCTHOE OTHOUIEHHE K TOCYAapCTBEHHBIM CHUMBOJAM, JOCTHKEHUSM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHWS

c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OLICHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YKCJIE B
NESTEeIIbHOCTU YYEHOTO;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOrO OyAyLIEro;

4) 3cTeTHYECKOro BOCIIUTAHMS

ACTETUYECKOE OTHOIIEHHE K MHPY, BKJIOYAs JCTETHKY HAyYHOIrO
TBOPUYECTBA, MPUCYIIETO PUINYECKON HAYKE;

5) TpyA0BOro BOCIIUTAHUSI:

UHTEPEC K pa3IMuHbIM cdepam npodhecCUOHATBHON NeATeTbHOCTH, B TOM
YuClie CBA3aHHBIM C (DU3UKOM M TEXHUKOW, YMEHHE COBEPILIATh OCO3HAHHBIN
BBIOOp Oyayiiei mnpodeccun MU peanru30BBIBATH COOCTBEHHBIC >KU3HCHHBIC
TJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O U CamM0OOpa3OBaHUIO B
00nacTu GU3UKU HA TPOTSKEHUU BCEU KU3HH,

6) 3K0JI0rM4ecKOr0 BOCIIUTAHUSI:



c(hOpPMHUPOBAHHOCTh SKOJOTUYECKON KYJIBTYpPbl, OCO3HAHUE IJI00AIBHOIO
XapaKkTepa SKOJOTUYECKUX TPOOIIeM;

IUTAHUPOBAHUE M OCYIIECTBICHHE JCUCTBUI B OKpYXKarolleil cpene Ha
OCHOBE 3HaHUS 1[eJIel yCTOMYMBOTO pa3BUTHS YEIIOBEUECTBA;

pacUIMpeHUe ONbITa JEATEIBHOCTH SKOJOTMYECKON HampaBIICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3MKe;

7) IEHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3UUECKON HAYKH;

OCO3HaHWE IEHHOCTH HAy4yHOH JesTeIbHOCTH, TOTOBHOCTh B IIpoliecce
U3ydeHUs: (U3UKU OCYIIECTBIISITH MPOEKTHYID U  HCCIEAO0BATENbCKYIO
NEeSTEeNbHOCTh UHIMBUIYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE el CTBUSA
ba3oBble Jilornueckue JeiicTBUA:

CaMOCTOSITeNIbHO  ()OPMYJIMPOBATh M aKTyallU3UpPOBaTh  IpoOIIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENIENIATh IEIN JCATEILHOCTH, 3aJlaBaTh IapaMeTpbl U KPUTEPUU HX
JOCTHKCHHUS,

BBISBJISITh  3aKOHOMEPHOCTH W TPOTHBOPEYHS B paccMaTPUBAEMbIX
(U3UYCCKUX SIBICHUSX;

pa3pabarpiBaTh IUIaH PEIICHUS POOJIEMBI ¢ YUETOM aHali3a UMEIOIIUXCS
MaTepUalibHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JEATEIBHOCTh, OIICHUBATh COOTBETCTBHUE
Pe3yJbTaTOB LEJISIM, OIICHUBATh PUCKHU MOCEACTBUM ICSITEIHHOCTH;

KOOPJAMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUAX PEaJbHOTIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIICHHUE MPH PEIISHUH )KU3HCHHBIX MTPOOJIEM.

ba3oBble ncciaenoBarejabCcKue J1edCTBHUSA.

BJIQJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUYEBBIMHA TOHATHUSIMH U METOJIaMHU
(bu3nUecKoil HayKu;

BJIAJICTh HaBBIKaMU y4eOHO-HCCIIeI0BATEIHCKOM u MPOEKTHOMN
NEATCIbBHOCTH B 00JacTH  (DU3WKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITCILHOMY  TIOMCKY  METOJIOB  pemeHHus 3amad  (U3UISCKOTO
COJICPKaHMS, TPUMEHECHHIO Pa3IMYHbIX METOJIOB MO3HAHUS,

BJIAJIETh BHJAMH JCATEILHOCTH IO TOJYYCHHIO HOBOTO 3HAHHS, €r0
UHTEpIPETAllih, NPeoOpa30oBaHUI0 W TMPHUMEHEHHUIO B PA3IMYHBIX YYCOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YIEOHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBISBJISITh TIPUYMHHO-CJICJICTBEHHBIC CBSI3M W aKTyaJIUM3MPOBATh 3a]ady,
BBIJIBUTATh TUTIOTE3y €€ PEIICHUs, HAXOIUTh apTyMEHTHI ISl JJOKA3aTelIbCTBA
CBOUX YTBEPIKJICHHI, 3a/1aBaTh MapaMETPhbl U KPUTEPUU PEIIICHHUS,

aHAIM3UPOBATh TIONYYCHHBIE B XOJIC€ PEIICHHs 3aJa4dl Pe3yJIbTaThl,
KPUTHYECKA OIICHMBATh HX JOCTOBEPHOCTH, IIPOTHO3UPOBAThH H3MCHCHHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 33aa4yll B 00pa30BATEIHHOU
JESTEILHOCTH, B TOM YHCIIC TIPU U3yUYeHUH (DU3UKH;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIBIT;



yMETh TIEPEHOCUTh 3HaHMUS MO (QuU3NKe B MPAKTHYECKYIO 00JacTh
KU3HEACATEITLHOCTH;

yMETb UHTETPUPOBATh 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTAaTh HOBBIC UJICH, NIpeJjIaraTh OpUTHHAJIBHBIC MTOX0/IbI U PEIICHUS;

CTaBHUTh IPOOJIEMBI U 33J1a4H, JOMYCKAOIINE aTbTEPHATUBHBIC PEIICHUS.

Pabora ¢ unpopmaumeii:

BJIaJIeTh HABbIKAMH TONy4YeHUs] MHopManuu (HU3NYECKOTO COAep KaHUs
U3 UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIFHO OCYIIECTBIISATh MTOUCK, aHAJIU3,
CHUCTEMAaTHU3AIMI0 U MHTEPHpPETAIMi0O HHPOPMAIIUU Pa3IUYHBIX BUI0B U (opM
peCTaBICHHUS;

OIICHUBATh JOCTOBEPHOCTHh HH(GOPMAIIUH;

UCIIOJIb30BaTh Cpe/icTBa HMH(POPMAIMOHHBIX W KOMMYHHMKAIIMOHHBIX
TEXHOJIOTHA B PCIICHUM  KOTHUTHBHBIX, = KOMMYHHUKAaTUBHBIX  H
OpraHU3allMOHHBIX 3a7a4 ¢ COOJIIOJIeHHEeM TPeOOBaHUNM APrOHOMUKH, TEXHHKU
0€30I1aCHOCTH, TUTHEHBI, PECYPCOCOEPEIKEHUS, TTPABOBBIX M 3TUUYECKUX HOPM,
HOPM MH(OPMAIIMOHHON 0€301MacHOCTH;

Co3/71aBaTh TEKCThI (PU3MUECKOTO COJEPKAHHS B PAa3IMUHBIX (popmaTax ¢
y9€TOM Ha3HaueHHWs WHOOPMAllUM U  1EJICBOM  ayJuTOPHH, BBIOHpas
ONTUMAJIbHYIO (POPMY MPECTABICHUS U BU3yaTH3allNH.

KoMMyHMKaTHBHBIC YHHMBEpPCAJIbHBbIE Yy4eOHbIE 1eHCTBUS:

OCYIIECTBJIATh OOIIeHHEe Ha Ypokax GU3MKA U BO BHEYPOUYHOU
JEATENBHOCTH;

pacrio3HaBaTh IMPEANOCHUIKA KOH(JIMKTHBIX CHUTyalluid W CMATr4aTh
KOH(DIIUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIAaraTh CBOIO TOUYKY 3PEHUS C UCIOJIb30BAHUEM
S3bIKOBBIX CPEJICTB;

NOHUMAaTh W HCHOJIb30BaThb  IPEUMYIIECTBA  KOMAaHJHOW U
WHIMBHIYaJbHON PaOOTHI;

BBIOMpPATh TEMATUKYy U METOJbI COBMECTHBIX NEHCTBUM C YYETOM OOIIUX
UHTEPECOB U BO3MOKHOCTEN KaXJOT0O YJI€HA KOJUIEKTUBA;

OPUHUMATh 1EJIU COBMECTHOM JAESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATH JICUCTBUS IO €€ JOCTUKEHHUIO: COCTABJIATH IUJIAH JCHCTBUH,
pactpenensiaTh pojau ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXIaTh Pe3yiIbTaThl
COBMECTHOU padoThI;

OIIEHMBATh KAa4€CTBO CBOETO BKJIAJa M KaXXJOr0 y4YacTHUKA KOMAaHIbl B
001Ut pe3yabTar 1Mo pa3pabOoTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBbIE MPOEKTHI, OLIEHUBATh HJEU C MO3ULHUH HOBH3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETMYECKOE MOBEICHUE B Pa3JIUYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPUYECTBO M BOOOpAKEHUE, OBITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YHMBeEpPCAJIbHbIE YueOHbIEe 1elCTBUSA
Camoopranusamnus:

CaMOCTOSTENIbHO  OCYIIIECTBIIATh IMO3HABATEIIbHYIO JCSTEIHHOCTh B
obmacth (QHU3UKK HW  aCTPOHOMHH, BBISBIATH IPOOJIEMBbI, CTaBUThb H
dbopMynrpoBaTh COOCTBEHHBIC 33/1a4H;

CaMOCTOSITCIIbHO COCTAaBJIATH ILJIaH PEIICHUS PAacUETHBIX U Ka4eCTBEHHBIX
3a/ayu, TUIaH BBITIOJHEHUS TMPAKTHYECKOW padOThl ¢ YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATMIOYTEHUM;

JlaBaTh OIICHKY HOBBIM CUTYAITUsIM;



pacmupsTb paMKh  y4yeOHOro TpeAMEeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTEHUM;

JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpOBaTh €ro, OpaTrhb Ha ce0s
OTBETCTBEHHOCTbH 3a PEIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (hOPMUPOBAHUIO U TPOSBICHUIO IPYIUIMH B 00JaCTH
(bU3UKH, TOCTOSHHO IIOBBIIIATH CBOM OOpa3oBaTeNbHBIM M KYJIbTYpPHBIN
YPOBECHb.

CaMOKOHTPOJIb, SMOUMOHAJIbHBII HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B ICATEILHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJILTATOB IIEIISIM;

BJIaJIETh HAaBBIKAMHM I[103HABATEIBHOM peduiekcun KaK OCO3HaHUS
COBEpIIAEMbIX JCHCTBUM M MBICIUTEIBHBIX IIPOILIECCOB, HUX PE3YyJIbTATOB H
OCHOBaHUM;

UCIIOJIb30BaTh TPUEMBI pedIIeKCHUU Il OIEHKH CHUTyallud, BBIOOpa
BEPHOI'O PEIICHHUS;

yMETh OIIEHWBATh PUCKU W CBOEBPEMEHHO MPUHHMMATh PEIICHUS 10 HX
CHIKEHHIO;

IPUHAMATh MOTHBBI M apTyYMEHTBI JIPYTUX IIPH aHaJM3€ Pe3yJIbTaTOB
NEeATEIIbHOCTH,

IPUHUMATH Ce0s1, TOHMMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,

IPUHAMATh MOTHBBI M apTyYMEHTBI JIPYTUX IIPH aHaJM3E PEe3yJIbTaTOB
NEeATEIIbHOCTH,

IPU3HABATh CBOE MPABO M MPABO JIPYTUX HA OITHOKH.

B nporniecce nocTrkeHUsT TMYHOCTHBIX PE3YILTaTOB OCBOCHUS ITPOTPAMMBbI
no (Qu3uke I8 YpPOBHS CpeaHEro oOIero oOpa3oBaHUsS Yy OOyYarOIIUXCS

COBEPIIECHCTBYETCS AMOLMOHAIIbHBIN WHTEJJIEKT, MIpEANOIararouii
c(hOpMHUPOBAHHOCTH:
CaMOCO3HaHUS,  BKIIIOYAIOMIETO  CHOCOOHOCTh  MOHHUMATh  CBOE

HMOITMOHAJIBHOE COCTOSHUE, BHJETh HAINpaBJICHUS pPa3BUTHUS COOCTBEHHOMN
AMOITMOHAIILHOM cepbl, ObITh YBEPEHHBIM B ce0¢;

CaMOpETYJIMPOBAHHsI, BKIIOYAIOIIEr0 CaMOKOHTPOIIb, YMECHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHUE, CIIOCOOHOCTh aJanTUPOBAThCS K
AOMOITMOHAJIBHBIM H3MEHEHUSIM M TPOSABIATH THUOKOCTb, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOINIEH CTPEMJICHUE K IOCTH)KCHUIO 1IeJIN
U yCrexXy, ONTUMHU3M, HTHUIIMATUBHOCTh, YMEHHUE JEHCTBOBATH UCXOMS U3 CBOUX
BO3MO>KHOCTEH;

OMIIATUH, BKJIIOYAIOMIEH CIIOCOOHOCTh TMOHMMATh AMOIIMOHAIBHOE
COCTOSIHUE JPYTMX, YyUYWUTHIBaTh €ro TMPU OCYIIECTBICHHH OOIICHMUS,
CIIOCOOHOCTH K COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAIbHBIX ~ HaBBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTh  BBICTPAWBATH
OTHOIIEHUS C APYTUMH JIOJbMU, 3a00TUTHCSA, TIPOSIBIISATh MHTEPEC U pa3periaTh
KOH(JIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K konny oGyuenuss B 10 kiiacce mpeaMeTHble pe3yJbTaThl Ha 0a30BOM
YpOBHE J0JKHBI OTpaXxaTh CPOPMUPOBAHHOCTD y 00YUAIOIIMXCS YMEHUM:



JEMOHCTPUPOBATh HA MPUMEPAX POJb U MECTO (PU3UKU B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOM KapTHUHBI MHpPA, B PA3BUTHUH COBPEMEHHOW TEXHUKH U
TEXHOJIOTUM, B TPAKTUYECKOMN ACSITEIBHOCTH JIOJCH;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS] H3YUYEHHBIX (U3MUECKUX MOJICIICH:
MaTephalibHasi TOYKa, WHEpIHalbHAs cHCTeMa OTCYéTa, adCONIOTHO TBEPIOE
TEJ0, UJICaTbHBIN a3, MOJEIU CTPOEHUS Ta3oB, >KUJIKOCTEW M TBEPABIX Te,
TOYEYHBIN 2JIEKTPUUYECKUN 3aps]l IPU pelieHuH (HU3NUECKUX 3aa4;

pacrio3HaBath (u3MyecKue sBICHUSA (MPOLECChl) M OOBICHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKHU, MOJICKYJISIPHO-KUHETUYECKOW TEOPUH CTPOCHUS
BEUIECTBA W  JJIEKTPOJMHAMUKH: DPABHOMEPHOE U  PABHOYCKOPEHHOE
OpsIMOJIMHEWHOE JBU)KEHHE, CBOOOJHOE TMaJieHue TeJ, JABUKEHUE II0
OKPYXXKHOCTH, WHEpIHUs, B3auMojeucTBue Tel, auddysus, OpoyHOBCKOE
JBWKEHUE, CTPOCHUE KUJIKOCTEH M TBEPABIX TEJ, U3MEHEHHUE 00bEMaA Tell MpHU
HarpeBaHuM (OXJIAXKJACHUH), TEIUIOBOE PABHOBECHUE, UCIApEHUE, KOHACHCAIIMS,
IUTABJICHUE, KPUCTAJUIM3alUs, KHUIEHHE, BIAXXHOCTh BO3/yXa, MOBBIIICHUE
JABJICHUSI Ta3a TPU €ro HArpeBaHWU B 3aKPBITOM COCYIE, CBSI3b MEXIY
napamMeTpaMu COCTOSHUSI Ta3a B HW3OMpolleccax, dJIEKTpHU3alus Ted,
B3aMMOJICUCTBHE 3aPs/I0B;

OMKCHIBATH MEXaHUYECKOE JBUIKEHUE, UCTIONb3YSl (PU3NUECKUE BETUUNHBI:
KOOpJIMHATA, MyTh, MEpPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Tela, Cuia,
UMITyJIbC ~ Tela, KUHETHYeCKash  dSHEprusi, IMOTCHIMaJbHAs  DHEPIHUs,
MexaHu4eckass paboTa, MeXaHWYecKas MOIIHOCTh; MPU OMHCAHUHU MPaBUIHHO
TPaKTOBaTh (PU3UUYECKUU CMBICI HMCIOJIb3YEMbIX BEJIUYWH, UX O0O3HAUEHUS U
€MHUIIBI, HAXOAUTH (POPMYJIbI, CBSI3BIBAIOIINE JAaHHYIO (DU3UUYECKYIO BEIIUUYUHY
C IPYTUMH BEIMUMHAMY;

OMKCHIBATh M3YYECHHBIC TEIJIOBbIE CBOWCTBA TEJ W TEIUJIOBBIC SBJICHMUS,
UCTIOJIb3YsT (pU3MUYECKHE BEJIUYMHBI JABJICHUE Ta3a, TeMIlepaTypa, CpEeIHss
KUHETUYECKasl SHEPTHUS Xa0TUYECKOTO JIBYKEHUS MOJIEKYI,
CpEeIHEKBaJpaTHUHass CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIJIOTHI, BHYTPEHHSSI
sHeprus, pabora Traza, KOIPPUIMEHT TOJIE3HOTO JEHUCTBUS TEIJIOBOTO
JIBUTATENSl; TPU ONMUCAHWW TPABUIIBHO TPAKTOBATh (PU3UUYECKHM CMBICI
UCIIOJIb3yeMbIX BEJIMYWH, WX O0003HAUCHUS W €IUHUIIBI, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIOIIME TAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMHU BEJIHMUMHAM;

OMKCHIBATh  HM3YUYCHHBIE  JJIEKTPUUECKHE CBOMCTBAa  BEIECTBA U
ANIEKTPUYECKUE SBICHUS (TPOIECCHI), HUCIOJIBb3Ys] (PU3MUYECKHE BEIUYUHBI:
ANEKTPUUECKUH 3apsifl, DIIEKTPUUYECKOE T0JIe, HAMIPSKEHHOCTD TOJIs1, TOTSHITHAIT,
Pa3HOCTh TOTEHIMAJIOB; MPHU OMUCAHWW TPABUIBHO TPAKTOBATh (U3UUECKHUI
CMBICJI HCTIOJBb3YEMBIX BEJIMYMH, WX OOO3HAYCHUS W EJIUHUIIbI; YKa3bIBaTh
dbopMynbl, CBS3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIUYUHY C JIPYTUMHU
BEeITUYMHAMU;

aHAIM3UpOBaTh  (DU3MYECKHME TPOIECChl U SABJICHHS, UCIOJIB3YS
¢u3nuecKrue 3aKOHbI W MPHUHIUIBL: 3aKOH BcemupHoro tarotenus, I, 11 u Il
3ak0oHbl HbBIOTOHA, 3aKOH COXpAaHEHUS MEXAaHUYECKOW DHEPTHH, 3aKOH
COXpaHEHUSI UMITYJIbCca, TPUHITUI CYMEPIO3UIIMN CHJI, TIPUHITUI PAaBHOIPABUS
WHEPIUATBHBIX CHUCTEM OTCYETa, MOJICKYJISIPHO-KUHETHUECKYI0 TEOPHIO
CTPOCHHUS BEIIECTBA, TA30BbIE 3aKOHBI, CBS3h CPEIHEH KMHETHUYECKOW DHEPTUU
TETJIOBOTO JIBI)KEHUS MOJIEKYJI ¢ aOCOJIOTHON TeMIEpaTypoid, TEPBBIM 3aKOH
TEPMOJIMHAMHKH, 3aKOH COXPAHCHUS DJIEKTPUUYECKOTO 3apsna, 3akoH KyioHa,
IIPU 3TOM Pa3IN4aTh CIOBECHYIO (hOPMYIUPOBKY 3aKOHA, €0 MAaTEMaTUYECKOE
BBIPOKEHHE U YCJIOBUSI (TPaHUIIBI, 00JIACTH) MPUMEHHUMOCTH;



OOBSACHATH OCHOBHBIE MPUHIUIBI JIEHCTBHUS MAIllMH, NOpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3auyarh YCIOBHUS UX O€30MaCHOrO MCIOJIb30BaHUS
B MTOBCETHEBHOM YKU3HU;

BBITIOJIHATDh JKCHEPUMEHTHI MO HCCIAEAOBAHUIO (DU3MYECKUX SIBICHUU U
IIPOLIECCOB C MCMOJB30BAHUEM MPSMBIX MU KOCBEHHBIX H3MEPEHUH, MPU ITOM
dbopmynupoBath mpoOieMy/3afady W THUIOTE3y Y4eOHOro HSKCIEPUMEHTA,
coOUpaTh YCTaHOBKY W3 MIPEIJIOKEHHOTO O0OpYAOBaHMS, MPOBOJUTH OMNBIT U
(GbopMyIHpOBaTH BHIBOIBI,

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBbIE M3MEpEHUsl (PU3NYECKUX BETUYHH,
Opyd STOM BBIOMPATh ONTHUMAIBHBIA CHOCOO H3MEPEHHS U HCIOJIb30BaTh
U3BECTHBIE METO/bI OIICHKU MOTPEITHOCTEN U3MEPEHHUI;

UCCJIEIOBATh 3aBUCHUMOCTH MEXAYy (PU3NYECKUMH BEIUYMHAMHU C
UCIOJIb30BAHUEM TPSMBIX U3MEPEHUM, MPU 3TOM KOHCTPYUPOBATH YCTAHOBKY,
(¢uKcHpoBaTh PE3yJIbTAThl MOJYUYEHHON 3aBUCHUMOCTHU (DU3UYECKUX BEJIMYMH B
BU/JIe TaOJIUII ¥ TpaUKOB, A€NIaTh BEIBOJABI IO pe3yjIbTaTaM UCCIIeI0BAHMUS;

coOmro/1aTh mpaBuia 0€30MacHOro Tpy/la P MPOBEJICHUU UCCIEI0BaHUN
B paMKaxX y4eOHOTO SKCIEPUMEHTa, Y4EOHO-UCCIEIOBATENbCKON U MPOEKTHON
NESTEIBHOCTH € WCIOJB30BAHHEM  W3MEPHUTENIbHBIX  YCTPOHUCTB U
1abopaTOpHOTO 000PYIOBAHUS;

pemarh pacu€THhIE 3aJadd C SBHO 3aJaHHONW (PU3UYECKONW MOJIEINbIO,
UCTIOJIb3YsT (PU3MUYECKHE 3aKOHBI M TMPUHIMUIBI, HA OCHOBE aHajIu3a YCJIOBHS
3a/1auyd BBHIOUpPATh (PU3UYECKYI0 MOJEIb, BBIACIATh (DU3NYECKUE BEIMYUHBI U
dbopmMybl, HEOOXOIUMBIE ISl €€ pelIeHUs, TPOBOAUTH PACUETHl U OIICHUBATH
peaTbHOCTh MOTYYEHHOTO 3HaYeHUsT (PU3NUECKON BEITMUUHBI;

penarhb KaueCTBEHHbIE 3a/lauu: BBICTPAUBaTh JIOTUYECKH
HEMPOTHUBOPEUYMBYIO IETIOYKY PACCYXKICHUN C OMOPON HAa M3YYECHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SIBJICHHUS;

UCIIOJIb30BaTh ~ IPU  pEHICHWH  y4yeOHBIX  3a/Jad  COBPEMEHHbBIC
UH(GOPMAIIMOHHBIE ~ TEXHOJOTUM  JJIsi  TIOWCKAa, CTPYKTYPHUPOBAHUSI,
UHTEpNpETallid W  TPEJCTaBlICHUA y4eOHOW ©  HAay4YHO-TIOMYJISIPHOMN
uHboOpMAIIUK, TIOJYYCHHOW W3 PaA3IMYHBIX HMCTOYHUKOB, KPUTHUYECKH
aHAJIM3UPOBATh MOJyYaeMyto HHPOPMAIIUIO;

NPUBOJUTH TPUMEPHI BKJIAJa POCCUUCKUX M 3apyOeKHBIX YUEHBIX-
(GU3HKOB B pa3BUTHE HAyKH, OOBSICHEHHE IMPOIIECCOB OKPYXKAIOIIEro MHpA, B
Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS 10 (PU3UKE B TIOBCETHEBHOM KU3HU
Uit obecrieueHuss O6e30macHOCTH Tpu  oOpamieHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMH, ISl COXPAHEHUS 37I0POBBS U COOIIOJICHUS HOPM
HKOJIOTUYECKOTO TTOBEACHUS B OKPYXKAIOIIEH CpeJIe;

paboTaTth B TPYIIE C BBIMOJTHEHUEM PA3JIMYHBIX COIMATBHBIX POJIEH,
IUTAaHUPOBATh PabOTy TPYIIbI, PAMOHATBHO PaACHpenesiTh OO0S3aHHOCTH H
IUTAaHUPOBATh  JICSITEIbHOCTh B  HECTAHJAPTHBIX CHUTYyalMsIX, aJIeKBATHO
OIICHWBATh BKJIQJ KaXJIOTO U3 YYaCTHUKOB TPyNNbl B  PEIICHHE
paccMaTpuBaeMON MPOOIEMBI.

K konmy oOyuenuss B 11 kijacce mpeaMeTHbIe pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXaTh CHOPMUPOBAHHOCTH Y 00YJAIOIITUXCST YMECHHUIA:

JIEMOHCTPUPOBATH HA TIPUMEPAX POJb U MECTO (PU3UKU B (HOPMUPOBAHHUH
COBPEMEHHOW HAYyYHOW KapTUHBI MUPA, B PAa3BUTHUU COBPEMEHHOM TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKON AEATEIBHOCTH JIFOAEH, LIEJIOCTHOCTh U €AUHCTBO
¢bu3HUecKoil KApTUHBI MUPA;



YUUTHIBATh TPAHUIIBI TPUMEHEHMS] H3YUYEHHBIX (U3MUYECKUX MOJEIICH:
TOYEYHBIN SJICKTPUYECKUN 3apsii, Jyd CBETa, TOYEUYHBI HMCTOYHUK CBETa,
gliepHasi MOJEJb aToMa, HYKJIOHHAs MOJIeJIb aTOMHOTO sjipa MpH pEIIeHUU
bu3nueckux 3aaay;

pacrio3HaBath (U3WYECKUe SBICHUSA (TPOLECChl) M OOBICHATH UX Ha
OCHOBE 3aKOHOB DJJEKTPOJAMHAMHKMA M KBAaHTOBOM (U3MKHU: DJIEKTpUYECKas
IPOBOJUMOCTb, TEIIOBOE, CBETOBOE, XMMHUECKOE, MarHUTHOE JICHCTBUS TOKAa,
B3aMMOJICUCTBHE  MarHUTOB, OJEKTPOMArHUTHAs ~ WHAYKIMS, JeHCTBUE
MarHUTHOTO TOJISI Ha TPOBOJHUK C TOKOM U JBIDKYIIMICS 3apsj,
ANIEKTPOMATHUTHBIE KOJICOAHUSI M BOJIHBI, MPSMOJMHEHMHOE pPacHpOCTpaHEHHUE
CBETa, OTPAKEHUE, MpeoMIIeHne, HHTepdepeHtns, TuPpaKIus U TOJIIpU3aLIUs
CBeTa, 1ucnepcus cBeta, hortodniekTpudaeckuit 3¢ dext (hororddexr), cBeToBOE
JaBJICHUE, BO3HUKHOBEHHE JIMHEMYaTOTO CIEKTpa aromMa BOJOpoOja,
€CTECTBEHHAs U UCKYCCTBEHHAs paJIMOaKTUBHOCTD;

OMKCHIBATh U3yUYEHHBIE CBOMCTBA BEUIECTBA (JIEKTPUUECKHE, MATHUTHBIE,
ONTHYECKHE, JJIEKTPUUYECKYI0  TMPOBOJAMMOCTH  PAa3IUYHBIX  Cpel) U
AJIIEKTPOMATHUTHBIC SIBJICHUS (TPOIECCHI), UCIOB3Y (PU3NYECKHUE BEIUYUHBI:
ANIEKTPUUECKUH 3apsl, CUJIa TOKA, FJICKTPUIECKOE HANPSDKEHHE, DIIEKTPUIECKOE
COTPOTHUBJICHUE, PAa3HOCTh MOTEHIIMAJIOB, S3JIEKTPOABMKYIIAs Cuja, pabdoTa
TOKa, WHIYKIMS MarHUTHOro Tmojisi, cuia Awmmepa, cuia JlopeHia,
WHAYKTUBHOCTh KATYIIKH, DHEPTUSl DJIEKTPUYECKOTO M MArHUTHOTO IOJIEH,
NEPHUOJ] U YacTOTa KoJIeOaHUN B KOJIeOATEIHbHOM KOHTYpE, 3apsij U CHJia TOKa B
npolecce TapMOHUYECKUX  DAJIEKTPOMATrHUTHBIX — KojeOaHuif, ¢GoKycHOe
PAcCCTOSTHUE M ONTUYECKas Cuja JIMH3BI, IPU OMUCAHWUU TPABUIHLHO TPAKTOBAThH
(bu3HUECKUIl CMBICI UCIOJIb3YeMbIX BEJIMYMH, WX OOO3HAYEHUS W EAUHUIIBI,
yKa3blBaTh (OPMYJIbI, CBSI3BIBAIONIME JAHHYIO (U3HMYECKYI0 BEIUYUHY C
JIPYTUMU BEJIMYUHAMY,

OMKCHIBATh W3YYCHHBIC KBAHTOBBIC SIBJICHHUS U TMPOIECCHI, HCIOIB3YS
¢du3nuecKrue BEIMYHUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPTUs W UMMYJIbC (OTOHA, MEPUOJ TOJIypaclana, dHEPrHs
CBS3UM ATOMHBIX SjIep, NPHU OINKCAHUU TPABUIBLHO TPAKTOBATh (PU3UUYECKUIA
CMBICJI HCTIOJB3YEMBIX BEJIMYWH, WX OOO3HAYEHUS U €JIMHUIIbI, YKa3bIBaTh
dbopMynbl, CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIUYMHY C JIPYTUMU
BEJTMYMHAMHU, BBIYUCIIATH 3HaUeHUE (DU3UUECKON BEIIMUNHBI,

aHaMM3UpoBaTh  (U3UYECKHME TPOIECChl W  SIBIICHUSA, HCIOIB3YS
du3nuecKkre 3aKOHbI U MPUHIUIIBL: 3aK0H OMa, 3aKOHBI MOCJIEA0BATEIHLHOTO U
napajijieIbHOTO COEAMHEHUS] TPOBOJAHUKOB, 3akoH Jlxoyns—Jlenna, 3akoH
ANIEKTPOMATHUTHON WHAYKIIUU, 3aKOH MPSAMOJUHEHHOTO pPaCHpOCTPaHEHUS
CBETa, 3aKOHbI OTPAKEHHS CBETA, 3aKOHBI IMPEJIOMIICHUS CBETa, yYpaBHECHHE
Oiinmrerina st GoTodddexTa, 3aKOH COXpAHSHHS JHEPTUH, 3aKOH COXPaHCHUS
UMITYJIbCA, 3aKOH COXPAHEHUS JJIEKTPUUYECKOTO 3apsiga, 3aKOH COXPaHCHHUS
MacCOBOTO YHCJIA, MOCTYyJaThl bopa, 3aK0H pajiIMOaKTUBHOTO pacmajia, Mpu 3TOM
paznuyaTh  CJIOBECHYH (OpPMYIHMpPOBKY 3aKOHA, €ro MaTeMaTUYECKOe
BBIPOKEHHE U YCJIOBUS (TPaHUIIBI, 00JIACTH) MPUMEHHUMOCTH;

OTpeNeNsaTh HampaBlieHWEe BEKTOpa WHIAYKIIMA MArHUTHOTO  TOJIS
MIPOBOJTHUKA C TOKOM, CHJIBI AMIiepa U cuiibl JIopeHiia;

CTPOUTh M OMHUCHIBATH M300pa)KEHUE, CO3/1aBaEMOE€ IIJIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJIHATH IKCIEPUMEHTHI TIO0 MCCICIOBAHUIO (PU3UYECKUX SIBICHUMA H
MIPOIIECCOB C HMCIOJIb30BAaHUEM MPSIMBIX M KOCBEHHBIX WU3MEPEHUMN: MPU ITOM
dbopmynupoBath mpoOieMy/3agady W THUIOTE3y Y4YeOHOTO DSKCIEePUMEHTA,



coOupaTh YCTaHOBKY W3 MPEIJIOKEHHOTO OOOPYIOBaHWs, MPOBOIUTEH OMBIT U
(GopMyITUPOBATH BEIBOIBI;

OCYIIECTBIISITh TPSIMBbIE M KOCBEHHBIE MU3MEPEHHsI (PU3NYCCKUX BEIUYHH,
IpU 3TOM BBIOMpATh ONTHUMAIBHBIA CHOCOO HM3MEPEHHS M HCIOJIb30BaTh
M3BECTHBIC METOJIBI OIEHKU MOTPEIIHOCTEH U3MEPEHHUIA;

MCCIICJIOBATh 3aBUCUMOCTH (DU3MYECKHX BEJIMYMH C HCIOJIb30BaHUEM
NpSMBIX HM3MEPEHUU: TPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHpPOBATH
pe3yIbTaThl IOJYUYEHHOW 3aBUCUMOCTH (DM3MUECKHUX BEIIMYMH B BUAC TaOIUI] U
rpaduKoB, JeNaTh BBIBOJBI IO PE3YJIbTaTaM UCCIICOBAHHUS,

cOOIOIaTh TpaBmiIa OE30MMACHOTO TPyIa IPH MPOBEICHUHN HCCIICT0BaHUI
B paMKax y4eOHOro 3KCIepHMEHTa, Y4EeOHO-UCCIIe0BATEILCKON U MPOCKTHON
JCATCIBHOCTH  C  HCTOJB30BAHUEM  W3MEPUTENBHBIX  YCTPOWCTB U
71a00paTOPHOTO 00OPYAOBAHNS,

pemath pacuéTHbIC 3aJaddl C SBHO 3aJaHHON (U3MYECKON MOJEINbIO,
UCTIONB3Ys (PU3NYECKUE 3aKOHBI W TPUHIIMIIBI, HA OCHOBE aHAN3a YCIOBUS
3a/1auyu BbHIOUpPATh (U3UYECKYI0 MOJEIb, BBIACIATh (DU3NYECKUE BEIMYMHBI U
dbopmybl, HEOOXOIUMBIE ISl €€ pelleHUs, TPOBOIUTH PACUETHl U OIICHUBATH
peaTbHOCTh MOTYYEHHOTO 3HaYeHUsT (PU3NUECKON BEITMUMHBI;

penarhb KaueCTBEHHbIE 3a/1auu: BBICTPaUBaTh JIOTUYECKH
HEMPOTUBOPEUYHUBYIO 1IETIOUYKY PACCYXKIEHUN C OMOPON HAa M3YUYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SIBJICHUS;

UCIIOJIb30BaTh ~ IPU  pEHICHWH  y4yeOHBIX  3aJad  COBPEMEHHbBIC
UH(GOPMAIIMOHHBIE  TEXHOJOTUM  JUIsi  TIOMCKA,  CTPYKTYPUpPOBaHWS,
UHTEpNpETallid W  TPEJCTaBlIeHUA y4eOHOM ©  Hay4YHO-TIOMYJISIPHOMN
uHboOpMaIlMK, TOJYYCHHOW U3 PaA3IMYHBIX HCTOYHUKOB, KPUTHUYECKH
aHAJIM3UPOBATh MOJyYyaeMyIo HH(POpMaIIHIO;

OOBSACHATH TPHUHIUIBI JCUCTBUS MAIIUH, NPUOOPOB M TEXHUYECKUX
YCTPOWCTB, pa3iuyaTh yCJIOBHUS WX 0€30MacHOr0  HUCIOJIb30BAaHUS B
MIOBCEIHEBHOM KM3HU;

NPUBOAUTH TPUMEPHI BKJIAJa POCCUUCKUX M 3apyOCKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B OOBSICHEHUE TIPOLIECCOB OKPYKAIOIIETO MUPa, B
Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS 0 (U3UKE B TIOBCEIHEBHON KU3HU
Uit obecrieueHuss O6e30macHOCTH Tpu  oOpamieHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMHU, JJISI COXPAHEHUS 37I0POBBS U COOIIOJICHUS HOPM
AKOJIOTUYECKOTO TTOBEACHUS B OKPYKAIOIIEH CPEJIE;

paboTaTth B TPYIIE C BBIIOJHEHHEM PA3JIMYHBIX COIMAIBHBIX POJIEH,
IUTAaHUPOBATh PabOTy TPYIIbI, PAUOHATBHO PaCHpenessiTh OOS3aHHOCTH H
IUTAHUPOBATh JIEATEIBHOCTh B HECTAaHAAPTHBIX CHUTYaIlUsAX, aJIeKBaTHO
OIICHMBATh BKJQJ KaXJOr0 W3 YYaCTHUKOB TPYyNIbl B  PEIICHHUE
paccMaTprBaeMoiu pOOJIEMBL.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HanmenoBanue KosmuecTBo yacos
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
pa3iesioB U TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE peCypchbl
NPOrpaMmslI padoThI padoThI
Paznea 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUS
11 ®usrKa 1 METOBI 5 bubmuoreka [JOK
' HAy4YHOTO MO3HAHMS https://m.edso0.ru/7f41bf72
Utoro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunemaritka S https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huriamika ! https://m.edsoo.ru/7f41bf72
3aKOHBI
23 COXDAHEHHS B 6 1 1 bubnnorexa [JOK
' P https://m.edsoo.ru/7f41bf72
MEXaHHUKE
Hroro mo pazueny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
OcHoBBI
31 MOJIEKYJISIPHO- 9 1 bubmuorexa [IOK
' KHHETHYECKOM https://m.edsoo.ru/7f41bf72

Teopuun



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

3.9 OcHOBBI 10 bubnmoreka [JOK
' TEPMOIUHAMUKI https://m.edsoo.ru/7f41bf72
ArperatHble
33 COCTOSTHUS 5 bubmuorexa [JOK
' BentectBa. Pa3oBble https://m.edso0o.ru/7f41bf72
IEPEXOJIBI
Hroro no pazgeny 24

Paznen 4. JIEKTPOJAUHAMUKA

bu6mmoreka [IOK
41 UICKTPOCTATHKA 10 https://m.edso0.ru/7f41bf72
[TocTostHHBIN
42 JJIEKTPUYECKHUM TOK. 12 bubnuorexa [JOK
' Toku B pa3iuuHbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO
YACOB I1O0 68

[NPOTPAMME



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

11 KIIACC

HauMeHoBaHUe KoanuecTBO yacon
Ne DJIeKTpOHHbIe (LM (POBHIe)
pa3iesioB U TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/bHbIE PecypChl
MpOrpamMmbl padoTbI padoTbI
Paznen 1. JIEKTPOANHAMUKA
MarsauTHoOE 1oJe. Bu6 1IOK
nOIMOTEKA
11 DICKTpOMArHHTHAS 11 1 3 https://m.edsoo.ru/7f41c97¢c
WUHIYKITHS
Htoro no pazneny 11
Paznen 2. KOJIEBAHUSI U BOJIHBI
MexaHn4eckue u
2.1 3JIEKTPOMArHUTHEIC 9 1 bubmorexa [JOK
' P https://m.edsoo.ru/7f41c97¢c
KOJICOaHMS
MexaHn4eckue u
2.2 3JIEKTPOMArHUTHEIE 5 1 bubmorexa [JOK
' P https://m.edso0o.ru/7f41c97¢c
BOJIHBI
bu6nuoreka [IOK
2.
3 Onruia 10 3 https://m.edsoo.ru/7f41c97c
Hroro nio pazgeny 24

Paznea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

3.1

OCHOBBI CIIEAATILHON
TEOPUH

OTHOCHUTCIIBHOCTHU

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c



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

Hroro no pazneny 4

Paznesn 4. KBAHTOBAS ®PU3UKA

41 DJeMeHThl KBAHTOBOU 6 bu6nuoreka [IOK
' ONTUKU https://m.edso0.ru/7f41c97¢
bu6nuoreka [IOK
4.2 Crpoerue aroma 4 https://m.edso00.ru/7f41c97¢c
bubmuorexa [JOK
4.3 A
TOMHOC A7pO 5 https://m.edsoo.ru/7f41c97c

Hroro no pasaeny 15

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOD®U3UKU

DJIEMEHTHI aCTPOHOMUU bubnmnoreka [HOK
5.1 7 1
U acTpoU3UKN https://m.edsoo.ru/7f41c97c
Hroro no paszneny 7

Paznesn 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 Oo6o61maro1iee 4 bu6nuoreka [IOK
' MIOBTOPEHUE https://m.edsoo.ru/7f41c97c
Hroro no paszneny 4
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO 68 4 .
YACOB I1O I[TPOI'PAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KosnyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara undgposbie
Tema ypoxa KoHTpoJibHbIE IIpakTuyeckune
n/n Bcero U3YYeHUs oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsbl

®dusuka — Hayka o

1 npupoae. Hayuneie meTo bl 1 02.09 2025 bubnuoreka [IOK
IIO3HAHUSI OKPYKAIOLIETO https://m.edsoo.ru/ff0c32e2
Mupa
Pounb u mecTo dusuku B
(dbopMupOBaHUU

5 COBPEMEHHOMN HAy4YHOU 1 05.09 2025 bubnuoreka [IOK
KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU
JeATETbHOCTH JII0AEH
Mexannueckoe IBHKEHUE.
OTHOCHTETHLHOCTD Eub 1OK

nonroTeKa
. .09.202

3 MEXaHHYECKOTO JIBFKCHUS 1 09.09.2025 httos://m.edsoo.ru/f0c3508
IIepemerienue, CKOpOCTb,
YCKOpEHUe
PaBHOMEpHOE bubnnoreka [JOK

4 12.09.2025
MPSAMOJIMHEITHOE IBUKEHHE 1 https://m.edsoo.ru/ff0c3620

5 PaBHoyCKOpveHHOG 1 16.09.2025 bubmuorexa [IOK
MPSAMOJIMHEITHOE IBUKEHHE https://m.edsoo.ru/ff0c372e



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e

CBo0OoOgHOE ITaficHUE.

bubmuoreka [JOK
6 YckopeHue cBOOOIHOTO 19.09.2025 httos://m.edsoo.ru/ff0c39cc
naJIcHus
KpuBonuHeliHOE NBUKEHUE. Bu6 LIOK
B nOIMOTEKA
7 JIBIxeHue MaTepuaibHOM 23.09.2025 httos://m.edsoo.ru/ffoc3ada
TOYKH TI0 OKPYKHOCTH
IIpuHIUIT OTHOCUTEIIBHOCTH
8 lNanunes. MuepunaibHbie ) 26.09. 2025 bubnnoreka [JOK
cucremsl orcuera. [lepBriit https://m.edsoo.ru/ff0c3be8
3akoH HproTOHa
Macca tena. Cuna.
[TpuHIMD Cynepno3uLu
o | cun Bropofisanon 30.00.2025 | Pubmorexa HOK
- TP R https://m.edsoo.ru/ff0c3be8
Herorona nns
MaTepHaIbHON TOUKH
10 Tperuit 3akoH HeroToHa 03.10.2025 bubnnorexa [JOK
JUJIS. MATEPUATBHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3aKOH BCEMUPHOIO
Tarotenns. Cuiia TSHKeCTH. bubmuoreka [JOK
11 07.10.2025
IlepBasg kocMHuueckas https://m.edsoo.ru/ff0c3d00
CKOPOCTh
12 Cwita ynpyroctu. 3aKoH 10.10.2025 bubnunoreka [JOK
I'yka. Bec Tena https://m.edsoo.ru/ff0c3e18
Cuna tpeHus. Bu6 OK
13 KoadduuneHt tpenus. 14.10.2025 momnorexa L1

Cuna conpoTuBJIEHUS IPU

https://m.edsoo.ru/ff0c3f76



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76

JBUXXCHHUH TCJIAa B XKUAKOCTHU
WK ra3c

14

IToctynarenbHOE U
BpaniaTesibHOE JBUKEHUE
a0COJIFOTHO TBEPIOTO Tea.
MowmenTt cuisbl. [1nedo
CUJIBI. Y CJIOBUS PAaBHOBECHUS
TBEPJIOTO TENa

17.10.2025

bubmuorexa [JOK
https://m.edsoo.ru/ff0c41a6

15

NMitynsc MaTeprabHON
TOYKHU, CUCTEMBI
MaTepUaIbHBIX TOYEK.
Hmnynbsc cuiibl. 3aKOH
COXPAaHEHHUs UMITYJIbCA.
PeakTruBHOE BHKEHUE

21.10.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

16

PaboTa 1 MOITHOCTH CHIIBI.
Kunerndeckas sHeprus
MaTepUanbHONW TOUKH.
Teopema 06 U3MEHEHHUH
KMHETUYECKON SJHEPIUu

24.10.2025

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4502

17

[ToreHuuanpHast SHEPTHUS.
[ToTeHuuanbHas SHEPTUS
yrpyro nehopMupoBaHHON
npyxuHbL. [loTeHITnanbHAS
SHEPTHs Tella BOJIN3U
MMOBEPXHOCTH 3E€MJTU

07.11.2025

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c461a

18

HOTCHLII/Ia.HBHBIC n
HCIMOTCHIHUAJIBHBIC CHJIBI.

11.11.2025

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

Cas3b paboTHI
HEMOTCHIIUATBHBIX CHJI C
U3MEHCHHEM MEXaHHYECKOU
SHEPrHU CUCTEMBI Tell.
3aKOoH COXpaHCHUs
MEXaHUYECKOW SHEPTHH

19

JlaGopaTopHnas pabota
«HccnenoBanue cBs3u
pabOTHI CHIIBI C
U3MEHCHHEM MEXaHHYECKOU
SHEPruM Telia Ha IPUMepe
pacTsHKEHUS PE3UHOBOTO
KIyTa»

14.11.2025

20

KonTponbnas pabota no
teme «KnHemaTuka.
Junamuka. 3aKoHbBI
COXpaHEHUS B MEXAHHUKE)

18.11.2025

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-
KMHETUYECKON TEOPHH.
BpoyHOBCKOE IBHKEHHE.

Anddyszust

21.11.2025

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep JBUKEHUS U
B3alMOJICUCTBUS YaCTHUII
BemecTsa. Monenun
CTPOEHUS Ira30B, KUIKOCTEH
U TBEPABIX TEI

25.11.2025



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

23

Macca monexy:.
KommuecTBOo BemiecTBa.
ITocrossnHass ABorazipo

28.11.2025

24

TeroBoe paBHOBECHE.
Temneparypa u e€
n3mepenue. [lkana
temneparyp Llenbcus

02.12.2025

25

HNneanpuerii raz 8 MKT.
OcnoBHoe ypaBHenne MKT

05.12.2025

bubmuoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AbGconoTHas TeMieparypa
KakK Mepa CpelIHeMn
KMHETUYECKOU SJHEPrUu
JBUKEHUS MOJIEKYJI.
YpaBHenue Menpeneena-
Knaneipona

09.12.2025

bubmuoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akon JlamproHa. ["a3oBbIc
3aKOHBI

12.12.2025

28

JlaGopaTtopHnast pabota
«HccnenoBanne
3aBUCHUMOCTHU MECKIY
napaMeTpaMu COCTOSTHHS
pa3peKeHHOT0 razay

16.12.2025

29

N3onporiieccrl B uaeaaibHOM
ra3e u ux rpaguyeckoe
MIPE/ICTaBJICHHE

19.12.2025

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c570e

30

BryTpeHnHss sHEprus

23.12.2025

bu6mmorekxa [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e

TEPMOJIMHAMUYECKOMN
CUCTEMBI U CTIOCOOBI €€
n3meHenus. Koauuectso
TEIUIOTHI U padoTa.
BHyTpeHHss sHEprus
OJIHOATOMHOTO UJ€AIBHOTO

https://m.edsoo.ru/ff0c5952

rasa
bubmuoreka [JOK
51 Buper Tennonepenatiu 25.12.2025 https://m.edsoo.ru/ff0c5c36
Y nenbHas TEINIOEMKOCTD
BemecTBa. KommuecTBo B LIOK
noImoTeKa
32 TCILIOTRL TpH 30.12.2025 https://m.edsoo.ru/ff0c5c36
TerIonepenaye.
AnmabaTHBIN mporiecc
IlepBbIil 3aKOH
33 TEPMOJAUHAMHUKH U €T0 13.01.2026 bu6mmoreka [JOK
MPUMEHEHHUE K https://m.edsoo.ru/ff0c5efc
U30IpoIeccam
HeobpaTtumocTs nporeccos Bu6 1IOK
N noOInoTEKA
34 B ipupoze. Bropoii 3akoH 16.01.2026 https://m.edsoo.ru/Ff0c6230
TEPMOUHAMUKHN
35 HpI/IHI_II/Il;I nevicteus u KITJT 20.01.2026 bu6mmoreka [JOK
TEIIOBON MaIInHBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KITJ{ 23.01.2026
37 DKOJIOTHYECKUE TTPOOTIEMBI 97 01.2026

TCIIJIOOHCPICTUKHA



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
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O6o06maromuit ypox

bubmuoreka [JOK
38 «MonexynsipHas (pU3MKa. 30.01.2026 httos://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOAMHAMUKI
Konrponbnas padora mo
Teme «MoekynspHas bubmmoreka [IOK
.02.202
39 ¢dusnka. OCHOBBI 03.02.2026 https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
[Tapoo6pa3zoBanue u
bu6mmoreka [IOK
. .02.202
40 Kounencauus. Menapenue n 06.02.2026 https://m.edsoo.ru/ff0c63b6
KHUIICHUC
AGcomioTHas u
bubmuorexa [JOK
10.02.202
41 OTHOCHUTEIbHAS BJI&)KHE)CTI) 0.02.2026 https://m.edsoo.ru/F0c64d8
BOo31yxa. Haceliennslii map
TBépnoe Teno.
Kpucramnueckue u
amop(HbIe Tena.
bu6mmorexa [IOK
i 13.02.202
42 AHH30TPOIHA CBOHCTS 3.02.2026 https://m.edso0.ru/ff0c65f0
KpucTauioB. Kuakue
kpuctaiibl. CoBpeMeHHBIE
MaTepuabl
[InaBnenue n
KpUCTaJUIM3anus. Y fenbHast bubnnorexa [JOK
17.02.2026
43 TEIUIOTA IJIABJICHUS. https://m.edsoo.ru/ff0c6708
Cyb6numarus
44 YpaBHEHHE TEMIOBOTO 20.02.2026 bubmuorexa [JOK

OaaHca

https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820

DneKkTpu3anus Ted.
Onexrpuueckuii 3apsn. [Isa

bubmuoreka [JOK

4 24.02.202
> BHUJIA JIEKTPUUECKHUX 022026 https://m.edsoo.ru/ffOc6bcc
3apsii0B
[IpoBOOHUKY, AUINEKTPUKHU
46 Y TIOJyIIPOBOJHUKHU. 3aKOH 97.02.2026 bubmmorexa [IOK
COXpaHECHUsI https://m.edsoo.ru/ff0c6bcc
3JIEKTPUYECKOIO0 3apsijia
BzaumopeiicTBue 3aps1oB. BuG 1OK
noInoTeKa
47 K .T % .03.202
Saxon YHOHav OHCHHbIH 03.03.2026 https://m.edsoo.ru/ffOc6ced
SJIEKTPUYECKUM 3apsi/l
Hanpsxéanocts
AIEKTPUUYECKOTO TIOJIA. Eub 1OK
noInoTeKa
4 IT .03.202
8 PHUHIIATT cynepn03mvml/1 06.03.2026 https://m.edsoo.ru/ff0c6df2
ANEKTPUUECKUX TOJIEH.
JIvHuM HanpsYKEHHOCTH
Pa6ota cun
ANEKTPOCTATHYECKOTO TMOJIS. bubnuotexa [JOK
49 10.03.2026
ITorenmuan. Pa3HocThb https://m.edsoo.ru/ff0c6f00
MMOTEHITNAJIOB
[TIpoBoHUKY 1
JUAJIEKTPUKHU B Bu6 1OK
HOIHOTEKA
50 AIIEKTPOCTATUYECKOM IIOJIE. 13.03.2026 https:/m.edsoo.ru/ff0c7018
Husnextpuueckas
MIPOHUIIAEMOCTD
51 ONEKTPOEMKOCTD. 17.03.2026 Bubmmorexa LIOK

https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126

Konpaencarop

52

ONeKTPOEMKOCTD MJIOCKOTO
KOHJIEHCAaTopa. JHEprus
3apsKEHHOrO KOHJIEHCATopa

20.03.2026

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

JlaGopaTtopHnas pabota
"U3mepenue
ANEKTPOEMKOCTH
KOHJIeHcaTopa"

24.03.2026

54

[TpuHtmn nercTBUs U
MIPUMEHEHUE
KOHJICHCATOPOB,
KOIMUPOBAJIBHOTO anmnapara,
CTPYHHOIO IIPUHTEPA.
DNeKTpocTaTU4YECKast
3aluTa. 3a3eMIIeHue
ANIEKTPONPUOOPOB

27.03.2026

55

DIEeKTPUUYECKHUH TOK,
YCJIOBHUSA €T0
CYILIIECTBOBAHUS.
ITocTostHHEIN TOK. CHa
Toka. Hampsbkenue.
ComnpoTuBieHue. 3aKoH
Oma 1i1g yyacTka 1enu

07.04.2026

56

[TocnenoBarenbHOE,
napauieIbHOE, CMEIIaHHOe
COEMHEHHUE MPOBOTHUKOB.
JlaGopaTtopHnast pabota

0.5

10.04.2026

bub6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

«3y4eHne CMEIanHoro
COCIMHEHUS PE3UCTOPOB»

S7

Pabora u mouHOCTH
AIIEKTPUUYECKOTO TOKA.
3akoH [[xoyns-JleHua

14.04.2026

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3axoH Oma 11 HOJIHOU
(3aMKHYTOH)
AIEKTPUYECKOM LIETIH.
KopoTtkoe 3aMbIkanue.
JlaGopaTtopHnast pabota
«3mepenune DJ1C
MCTOYHUKA TOKA U €r0
BHYTPEHHETO
COTIPOTUBIICHUS»

0.5

17.04.2026

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

Pe3epBHBIN ypOK.
KonrtponbHas pabora no
Teme "DneKkTpoauHaMuka" /
Bceepoccuiickas
poBepoyHas paborta

21.04.2026

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8c56

60

O6o06maromuit ypok
«DNEeKTpoANHAMUKAY /
Bceepoccuiickas
poBepoyHas paborta

24.04.2026

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc88be

61

OneKTpoHHas
POBOJIUMOCTH TBEPBIX
METaJUIOB. 3aBUCUMOCTb
COIIPOTHUBIICHUS] METAJIJIOB

28.04.2026



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

OT TEMIIEPATYPHI.
CBepXInpoBOAUMOCTh

62

DIIEKTPUUECKHUI TOK B
BakyyMme. CBolicTBa
AIIEKTPOHHBIX MTyYKOB

05.05.2026

63

[TonynpoBoHUKY, UX
coOCTBEHHAas U IpUMECHast
npoBoauMocTh. CBoiicTBa
p—n-nepexoja.
[TonynpoBOIHUKOBBIE
IPUOOPHI

08.05.2026

bubmuoreka [JOK
https://m.edsoo.ru/ff0c84ae

64

DIIEKTPUUECKHUI TOK B
pacTBopax M pacruiaBax
AIIEKTPOJIUTOB.
DNEeKTPOTUTHYECKAS
JUCCOLIMAIUS. DICKTPOIIN3

12.05.2026

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba

65

DIIeKTPUUECKHUI TOK B
razax. CaMOCTOSTEIbHBIN U
HECaMOCTOSITENbHBIH
paspsia. Momaus. 11nazma

15.05.2026

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

66

DnexTpuueckue npuOopsl U
YCTPOMCTBA U UX
IPaKTUYECKOE IPUMEHEHHE.
[TpaBuna TeXHUKH
Oe3omacHOCTH

19.05.2026

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c86fc

67

KonrponbHas pabora no

22.05.2026

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c8a8a



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a

TeMe «JIEKTPOCTATHKA.
[TocTostHHBIN
3NEKTpUYeCKUil ToK. Toku B
Pa3IMYHBIX Cperax»

PesepBHBIi ypOK.

. bubnmoreka [JOK
08 Obobmarouutii ypok no . 26.05.2026 https://m.edsoo.ru/ffOc8f6c
temam 10 kacca
OBIIEE KOJIMYECTBO YUACOB 68

[10 [TPOT'PAMME



https://m.edsoo.ru/ff0c8f6c

11 KIIACC

KosnuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KoHTpoJibHbIE IpakTuyeckune
n/n Bcero U3y4YeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl

[TocTosiHHBIE MATHUTHI U UX
B3aMMO/ICIICTBHE.

1 MaFHI/ITHOUG none. Bekrop 1 02.09.2025 bubnmnoreka HOK
MarHUTHOW UHAYKIWH. https://m.edsoo.ru/ff0c9778
JIuHuKM MarHuTHOM
WHIYKIAH
MaruauTHoe nosie
MIPOBOJIHUKA C TOKOM. B LIOK

noIMoTeKa
2 0] 2 . 05.09.2025
fIbIT 2P Cfeﬂa 1 https://m.edsoo.ru/ff0c98fe
Bzaumoneiictere
MPOBOJIHUKOB C TOKOM
JlaGopaTtopHnast pabota B LIOK
nonrorexa

3 4 09.09.2025
(VIBYHCHHE MaTHITHOTO 1 1 https://m.edsoo.ru/ff0c98fe
MOJISI KATYIIKH C TOKOMY
JlelicTBME MATHUTHOTO
MOJIsI Ha TIPOBOIHHK C
tokoMm. Crita Ammepa. Eu6 OK

4 JlaGoparopnas pa6oTa 1 1 12.09.2025 nborexa 11

«HcciaenoBanue IeNCTBUS
HOCTOSIHHOT'O MarHura Ha
PaMKy C TOKOM)

https://m.edsoo.ru/ff0c9ac0



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0

JlelicTBME MATHUTHOTO

MOJISI HA JIBUIKYIILYIOCS

3apsHKEHHYIO YaCTHILY.

Cwia Jlopenma. Pa6ota
cunel JlopeHia

16.09.2025

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c9df4

DeKTpOMarHuTHas
unaykuus. [Torok BekTopa
MarHUTHON MHYKIHH.
O/JC nuaykuyu. 3aKoH
3IEKTPOMArHUTHOM
nHaykuuu Papanes

19.09.2025

JlaGopaTopHnas pabota
«HccnenoBanue siBICHUS
AJIEKTPOMArHUTHOM

VHTYKIIUW»

23.09.2025

bubmuorexa [JOK
https://m.edsoo.ru/ff0cal50

NHnykTuBHOCTG. SIBIICeHUE
camounaykuuu. 3/C
CaMOMHAYKIUU. DHEPIust
MarHUTHOTO TIOJISI KaTYIIKH
C TOKOM.
DIIeKTPOMarHuTHOE TOJIe

26.09.2025

bu6nuoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpoicTsa u
WX IPUMEHEHUE!
ITOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHMTHI,
JNEKTPOABUTATENb,
YCKOPUTEIIHN 3JIEMEHTAPHBIX

30.09.2025



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

YaCTHLl, UHAYKI[MOHHAA
ne4dn

10

Ob6o06maromuit ypox
«MarsuTtHoOE 1ozJe.
DNeKTpOMarHuTHas
UHTYKIHS

03.10.2025

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonrponbHas padora mo
Teme «MarauTHoe 1noJie.
DneKTpoMarHuTHas
UHTYKIHS

07.10.2025

bubmuorexa [JOK
https://m.edsoo.ru/ff0cad58

12

CB00OO/1HbIE MEXaHUUECKHE
KOJIeOaHusI.
I"apmonunyeckue
KoyieOaHus. Y paBHEHUE
rapMOHHYECKHUX
kosiebanuil. [IpeBparienue
SHEPrUU

10.10.2025

bubnnoreka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHnast pabota
«HccnenoBanue
3aBUCHUMOCTH TIepro/ia
MaJbIX KoJebaHui rpy3a Ha
HUTH OT AJTUHBI HUTH U
Macchl Tpy3a»

14.10.2025

14

KonebaTenbHbIi KOHTYP.
CB0OOIHBIE
AIIEKTPOMArHUTHBIC
Kone0aHus B acaILHOM

17.10.2025

bu6nuoreka [IOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

KoJ1e0aTeIbHOM KOHTYpE.
AHaOTHs MEXY
MEXaHUYECKHUMU U
3JIEKTPOMArHUTHBIMH
KOJIEOAHHUSIMHU

15

®opmyna Tomcona. 3akoH
COXpaHEHHSI SHEPTUU B
UjiealbHOM KOJIe0aTeIbHOM
KOHTYpE

21.10.2025

bu6nuoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencraBnenue o
3aTyXarluX KoJeOaHusx.
BrinyX1eHHbIE
MeXaHHYeCKHe KojieOaHus.
Pe3onanc. BeinyxieHHbie
ANEKTPOMATrHUTHBIE
KOJICOaHMS

24.10.2025

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbb86

17

IlepeMeHHBIN TOK.
CunycouaaibHbIN
IIEPEMEHHBIN TOK.
MOoIHOCTh NEPEMEHHOTO
TOKa. AMIUTUTYJHOE U
JICUCTBYIOILIEE 3HAYECHUE
CHUJIbI TOKA U HAIPSKEHUS

07.11.2025

bu6nuoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop.
[TpousBoacTBO, Nepeaaya u
noTpebaeHue
AIIEKTPUYECKON SHEPTUU

11.11.2025



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

19

YcerpolictBo 1
MPaKTUYECKOE IPUMEHEHUE
3JICKTPUYECKOTO 3BOHKA,
reHeparopa nepeMeHHOTO
TOKa, TUHUH
3JIeKTponepead

14.11.2025

bu6nuoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJOTUYECKUE PUCKH TIPU
MIPOU3BOJCTBE
3nekTpo3Heprun. Kynerypa
HCITOJIb30BaHUS
AIEKTPOIHEPTUU B
MMOBCETHEBHOM KU3HHU

18.11.2025

21

MexaHnueckue BOJIHBI,
YCIIOBUS PACIIPOCTPAHEHHUS.
[Tepuon. Cxopoctb
pacnpocTpaHeHus U IJIuHa
BOJHBL. [lonepeunsie n
IPOJIOJILHBIE BOJIHBI

21.11.2025

bubmuorexa [JOK
https://m.edsoo.ru/ffOcca54

22

3ByK. CKOpOCTH 3BYKa.
I'pomkocTh 3ByKa. BeicoTa
toHa. TemOp 3ByKa

25.11.2025

bu6nuoreka [IOK
https://m.edsoo.ru/ffOcccOc

23

DNIeKTpOMarHuTHbIE
BOJHBI, IX CBOMCTBA U
ckopoctb. [Ikama
3JIEKTPOMArHUTHBIX BOJIH

28.11.2025

bu6nuoreka [IOK
https://m.edsoo.ru/ffOccfe0

24

[IprHIMIIBI paIHOCBA3U U
TeneBuaeHus. Pa3surue

02.12.2025



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

CPEJICTB CBSI3H.

Pagunonokanus
Konrponbnas padora bubnunoreka [JOK
25 «Koebanust 1 BOJHBI» 05.12.2025 https://m.edsoo.ru/ffOcc6f8
[Ipamonuneitnoe
pacrnpocTpaHeHHE CBETa B Eu6 10K
. nbnmoTexa
26 OI[HOPOHHUOH cpenc. 09.12.2025 https://m.edsoo.ru/ff0cd350
TouyeuHbIN UCTOUYHUK
ceera. JIyu cBera
OtpaxxeHue cBeTa. 3aKOHbI
OTPa)KEHUs CBETA. bubnuoreka [JOK
27 12.12.202
[TocTpoenue nzo0paxeHuit 025 https://m.edsoo.ru/ffOcd4e0
B IUIOCKOM 3€pKaje
IIpenomnenue ceera.
[TonHOE BHYTpEeHHEE
. bubmorexa [JOK
28 otpaxenue. [IpenenbHbIit 16.12.2025 https://m.edsoo.ru/f0cd7f6
YroJI TOJIHOTO BHYTPEHHETO
OTpaKCHHUS
JlaGopaTtopHnast pabota
bubnuoreka [IOK
2 " 19.12.202
o (CISMCPEHHE HOKAsaTeIA o 025 https://m.edsoo.ru/ff0cd67a
MPETOMIICHUS CTEKIa»
JInn3sl. [locTpoenune
30 n300pakeHuil B J;II/IHSC. 93.12.2025 bubmuoreka [JOK
®opmyiia TOHKON JIMH3BI. https://m.edsoo.ru/ffOcddle
YBenuyeHue JTuH3bI
31 JlaboparopHas paboTa 25.12.2025



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

«HccnenoBanmne cBOMCTB
M300paKeHUH B JIMH3AX»

32

Hucnepcus ceera.
CrnoxHEBIH cocTaB 0e1oro

csera. LIBer. JlaboparopHas

pabota «Habmonenue
JIMCTICPCHH CBETa»

30.12.2025

33

WnTepdepenius cera.
Judpaxnus cera.
JudpaxkuuonHas pemeérka

13.01.2026

bubnnoreka IIOK
https://m.edsoo.ru/ffOced22

34

ITorepeyHOCTh CBETOBBIX
BosH. [lonspusanus ceera

16.01.2026

bubmuorexa [JOK
https://m.edsoo.ru/ffOcf02e

35

OnTuueckue npudopsl U
YCTPOMCTBA U YCIIOBUS UX
0€30MacHOro NPUMEHEHUs

20.01.2026

36

['panu1IBl TPUMEHUMOCTH
KJIACCUYECKOW MEXaHUKH.
[ToctynaTel cnenuanbHOM
TEOPHH OTHOCUTEIHHOCTH

23.01.2026

bu6nuoreka [IOK
https://m.edsoo.ru/ffOcf862

37

OTHOCHUTEIBLHOCTh
OJIHOBPEMEHHOCTH.
3ame]IeHre BpEMEHU U
COKpAIICHUE JITHHBI

27.01.2026

bu6nuoreka [IOK
https://m.edsoo.ru/ffOcfa42

38

OHeprus U UMILYJbC
PENATUBUCTCKON YaCTHULIBI.
CBs13b MacChI ¢ SHEPTHUEN U

30.01.2026

bu6nuoreka [IOK
https://m.edsoo.ru/ffOcfc68



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

UMITYJIbCOM. DHEPIHUsl
MIOKOSI

Konrponbnas padora
«Ontuka. OCHOBBI

bu6nmoreka [IOK

39 CHeIHATbHON TCOPUH 03.02.2026 https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIBHOCTI

40 ﬁOTOHHé@ o 06.02.2026 | Promorexa LOK
H:E?iic (;(I)GTI;FHH; " o https://m.edsoo.ru/ffOcfel6

" OTKpbITHE U Hc(c)nenosazne 10,0290 BuGmorexa LIOK
?ééiiﬁf:;;:' HIBITBEA- o https://m.edsoo.ru/ffOcffc4
3akonbl poTtorddekra.
VYpaBHeHue DifHIITEHA BuGmiorexa LIOK

42 A oTosdexra. 13.02.2026 https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna»
dboTtorddexra
JlaBnerune cBeta. OTBITHI
I1. H. JIeGenena. bubnmnoreka [JOK

43 XuMHUecKoe IeiCcTBHE 17.02.2026 https://m.edsog ru/ff0d04a6
cBeTa
TexHu4eckue ycTponcTsa u
MIPAKTUYECKOE

44 IpUMEHEHHUE: 20.02.2026

dboTorneMeHT, GOTOIATIUHK,
conHevHas OaTapes,



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

CBETOOMNO

Pemrenne 3a4a4 I10 TEME

N bu6nmmoreka [IOK
45 «DIIeMEUTEI KBAHTOBOK 24.02.2026 https://m.edsoo.ru/Ff0d0302
OIITUKNY
Mopens atoma TomcoHa.
OmneiTer Pesepdopna mo
46 ACCESIHUIO 0-4YaCTH 27.02.2026 bubnnorexa LIOK
p t T https://m.edsoo.ru/ff0d091a
IInanerapHas Mmozenb
aroMa
bubmuorexa [JOK
47 Hocrynarst bopa 03.03.2026 https://m.edsoo.ru/ff0d0Oafa
W3iydenue u noryioneHue
OTOHOB IIPH [EPEXOJIE
48 g)TOMa co ioro : OBE}I 06.03.2026 bubmorexa HOK
. ypv R https://m.edsoo.ru/ff0d0afa
SHEpPruu Ha Apyroil. Buabl
CIEKTPOB
BoaHoBEIE cBOMCTBA
yactull. Boaabl ge bpoins.
49 Ko HHCK TIST HOI-[BOJ'II:I){OBOI\/'I 10.03.2026 bubmorexa HOK
PHYCKYIAD o https://m.edsoo.ru/ff0d0ca8
nyanu3M. CIIOHTaHHOE U
BBIHYX/ICHHOE U3TyYCHHE
OtkpeiTHE
panroakTUBHOCTH. OTBITHI
50 Pezepdopna o 13.03.2026 bubnmoreka [JOK

ONPEJIETICHUIO COCTaBa
PaIMOaKTUBHOTO
W3ITYICHUS

https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

o1

CsoticTBa anbda-, 6era-,
I‘aMMa'I/I3J'Iy‘-IeHI/I$I.
BiusiHre paaroakTHBHOCTH
Ha JKUBBIC OPraHU3MbI

17.03.2026

52

OTkpbITHE IPOTOHA U
HelTpoHa. M30Toms!.
Anbda-pacna.
DJIEKTPOHHBIN U
HO3UTPOHHBIN OeTa-pacmaj.
I'amma-nu3nyuenue

20.03.2026

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBA3U HyKJIOHOB B
anpe. SlnepHsie peakuum.
SlnepHbIN peakTop.
[Tpo6ieMbl, IepCIEKTUBBIL,
DKOJIOTUYECKHE ACIIEKTHI
AJIEPHOMN SHEPrEeTUKH

24.03.2026

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1356

54

DJIeMEHTApHBIE YaCTHUIIBI.
OTKpbITHE TO3UTPOHA.
Mertonanl HaOMOAEHUS 1
perucTpamnuu
AJIEMEHTAPHBIX YaCTHII.
Kpyrasrii cron
«DyHnaMeHTaIbHbIE
B3aMMO/ICHCTBHSL.
EnunctBO uznyeckoit
KapTHUHBI MUPa»

27.03.2026

bubmmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Oransl pa3BUTHA

07.04.2026



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

actpoHomuu. IIpukiagHoe
Y MHUPOBO33PEHUYECKOE
3HAYCHHUE aCTPOHOMHH.
Bun 3Bé3xHOrO0 HeOda.
Co3zBesnusi, SpKue 3BE3IbI,
IUIAHETHI, UX BUIUMOE
nemxkenne. Conneunas
cHcTeMa

56

Comnnue. Conneynas
aKTUBHOCTL. MCTOUHHUK
sHeprun CoJiHIA U 3BE3]T

10.04.2026

S7

3BE3/bI, UX OCHOBHBIE
XapaKTePUCTUKU. 3BE3/IbI
TJIaBHOM
[10CJIEI0BATEIbHOCTH.
BnytpenHee ctpoeHue
3B&311. COBpEeMEHHBIE
IpEJICTaBICHUS O
MIPOUCXOXKICHUU U
sBosronny CosHIA U 3BE3]

14.04.2026

58

Muneunsiii [Iyte — Hama
I'amakTuka. [lonoxenue n
neuxenne ComHia B
I'anakTtuke. ['anmakTuky.
YEpHble ABIPBI B A1pax
raJJakTUK

17.04.2026

59

Bcenennas. Pazberanue

21.04.2026




ranaktuk. Teopus
Boubiioro B3psiBa.
PenukToBOE M3i1yYeHHE.
MeraranakTuka

60

Hepemennsie npodiaembl
ACTPOHOMHH

24.04.2026

61

Konrponbnas padora
«IJIeMEHThI aCTPOHOMMH U
acTpoPU3UKM»

28.04.2026

62

O6o6maromuii ypok. Ponb
($U3HUKN U aCTPOHOMUH B
3KOHOMHYCCKOMH,
TEXHOJIOTHYCCKOM,
COIIMATLHOM 1 3THYECKOI
cdepax AeITeTbHOCTH
YyeJI0BeKa

05.05.2026

63

O6o06maromuii ypok. Posnb
U MecTO (QU3HUKH U
aCTPOHOMHUH B
COBPEMEHHOMN HAy4YHOUI
KapTHHE MHUpa

08.05.2026

64

Ob6o6maromuit ypok. Poib
(dusmueckoit Teopun B
dbopmupoBaHUU
Ipe/ICTaBICHUHN O
(du3myeckoil KapTuHe MHUpa

12.05.2026




O06o00marmui ypox.
Mecto dpuznaeckoi
KapTUHBI MUpa B 001IIeM
psILy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbBIX

65

MpEeJICTaBICHUI O PUPOJIE

15.05.2026

Pe3epBHBIii ypOK.
66 MarsuTHoe I10JI€.
DJIeKTpOMarHuTHas

WHAYKIHUA

19.05.2026

PesepBHblii ypok. OnrTuka.
67 OCHOBBHI crieIaIbHON
TEOPUU OTHOCUTEIHFHOCTU

22.05.2026

Pesepnblit ypok. KBanToBas
¢du3uka. DIeMeHThI
aCTPOHOMHH U
acTpou3uKH

68

26.05.2026

bubmmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/ff0d1784

IMPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM OBPA30OBATEJIBHOM

INPOI'PAMMUBI
10 KJTACC

Kox npoBepsiemoro
pe3yJbTara

IIpoBepsiemble nNpeAMeTHBIE Pe3yJIbTAThl 0CBOEHHUSI OCHOBHOI 00pa30BaTe/IbHOM NPOTrPaMMbI
cpeaHero oouiero oopazoBanus

10.1

JIeMOHCTpHPOBAaTh HA TPUMEpPAX pPOJIb U MECTO (HU3UKH B (OPMUPOBAHMM COBPEMEHHOW HAy4HOU
KapTHUHBI MUPA, B Pa3BUTUH COBPEMEHHON TEXHUKHU U TEXHOJIOTUM, B IPAKTUYECKOMN ACSITEIBHOCTH JIIOJIEH

10.2

Y4uuThIBaTh TpaHULBl MPUMEHEHHUS HW3YUYEHHBIX (U3NYECKUX MOJIeNel: MaTepuanbHas TOuKa,
WHEepLHaIbHas cucTeMa OTcY€Ta, abCONMOTHO TBEPJOE TENO, WICANbHBIN ra3; MOJEIH CTPOSHUS ras3os,
KHUAKOCTEH U TBEPIBIX TEJ, TOUCUHBIN AIEKTPUUYECKUN 3apsii — MPU PelICHUH PU3NUYECKHX 3a1a4

10.3

Pacno3naBate ¢uszuyeckue sBiaeHUsA (TPOLECChI) U OOBACHATH MX HA OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJISIPHO-KMHETUYECKON TEOPUM CTPOCHHUSI BEHIECTBA W DJIEKTPOJWHAMHUKH: PAaBHOMEpPHOE U
PaBHOYCKOPEHHOE TPSIMOJIMHEHHOE IBUKEHHE, CBOOOIHOE TMAaJICHUE TEJN, JBHKEHUE M0 OKPYKHOCTH,
WHepLHUs, B3auMojieiicTBue tei; 1udy3us, OpoyHOBCKOE JBHKEHUE, CTPOCHUE KUIKOCTEH U TBEPIBIX
TeJl, U3MEHEHHE 00BhEMaA Teld MpPU HAarpeBaHWU (OXJAXKICHWUHU), TEIJIOBOE pAaBHOBECHE, HUCIIAPEHHE,
KOHJICHCAIIUS, TUIaBJIEHNE, KPUCTAJUTH3AIINs, KUTIEHHE, BIaXHOCTh BO3/yXa, MOBBIIICHHUE JAaBIICHUS Ta3a
MIPY €T0 HarpeBaHUU B 3aKPBITOM COCYJI€, CBS3b MEX/IY IMapaMeTpaMu COCTOSIHHS ra3a B U30IPOIECCax;
AJIEKTPHU3alLUs TEJl, B3aMMOJEHCTBHE 3apsiioB

10.4

OnucelBaTh MEXaHHMYECKOE ABUIKCHUC, UCIIOJIb3ys (I)I/I3I/I‘leCKI/Ie BCJIMYHHBI: KOOpAWHATA, IIYTh,
NNepeMeIICHUC, CKOpPOCThb, YCKOpPCHHUEC, MacCa TEClia, CHJIa, HMIIYJIBC TEJIa, KHHCTHYCCKAA OHEPIU:,
NMOTCHIUMAJIbHAA SHEPrus, MCXaHUYICCKas pa60Ta, MCXAaHUYCCKasA MOMIHOCTb, IIPHU ONHCAHHUU IIPABUIIBHO
TPAKTOBAThH (I)I/I3I/I‘-ICCKI/II71 CMBICJI HCIIOJIb3YECMBIX BCJIWYHUH, HUX 0003HAYCHUS H CIAVHUIBI, HaAXOIUThb
(bOpMy.TIBI, CBA3BIBAIOMIUC NAHHYIO (I)I/I3I/IquKyIO BCJIMYNHY C APYTYUMU BCJIMYNHAMU

10.5

OnuceiBaTh HU3Y4YCHHBIC TCIIJIOBLIC CBOMCTBAa T€l U TEIJIOBEIC SABJICHUA, HCIIOJIb3Yd (I)I/I3I/I‘-IGCKI/IC




BEJIMYUHBL: JaBJICHUE ra3a, TeMIlepaTypa, CPeAHssl KUHETHYECKas SHEPrusi XaoTHUYECKOro JBMXKCHHS
MOJIEKYJI, CpeIHEKBaJgpaTUyHas CKOPOCTb MOJEKYJ, KOJHMYECTBO TEIJIOThI, BHYTPEHHSS SHEPIHs,
pabora raza, KOd()PHUIMEHT IMOJE3HOTO JEHCTBUS TEIJIOBOrO ABUTATElNd; MPH ONMUCAHUU MPABUIBHO
TPaKTOBaTh (PU3UYECKHM CMBICT HCIOJIb3YeMbIX BEJIMYMH, UX OOO3HAUEHUS M EIHUHHUILIBI, HaXOIUTh
(GhopMyIIbl, CBA3BIBAIOIINE JAHHYIO (U3MUECKYIO BEJIMUMHY C IPYTUMHU BeJIMYMHAM

10.6

OnuceiBaTh HW3y4YEHHBIE AJIEKTPUUYECKHE CBOWCTBA BELIECTBA M JJIEKTPUYECKHE SIBICHUS (IIPOLIECCHI),
UCTONB3Yysl (PU3UYECKHE BEITMUUHBL: AJIEKTPUUYSCKUH 3apsij, JIEKTPHUECKOE MOJIe, HAIPSHKEHHOCTD MOJIs,
MOTEHIMAJ, Pa3HOCTh MOTEHIMAJIOB, IPU ONKCAHWH TPABHIFHO TPAKTOBAaTh (U3NYECKUHA CMBICI
WCTIOJB3yEeMBIX BEIIMYHMH, MX O0O3HAUCHHSI M CIMHHUIIBL, YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIINE JaHHYIO
(GU3NYECKYIO BETMYMHY C IPYTHMHU BEIIMYHHAMU

10.7

aHAJM3UPOBaTh (HPU3UYCCKHE TIPOLIECCHI M SBJICHUS, HCIIOJB3Ys (PU3MUYECKHE 3aKOHBI M MIPUHIUIIBI: 3aKOH
BcemupHoro Tsarotenus, |, Il u Il 3axkonsr HproToHA, 3aKOH COXpaHEHUs MEXaHUYECKON DHEPruH, 3aKOH
COXpaHCHHS MMITYJIbCa, MPHHIMUI CYNEPIO3UIMH CUJI, MPUHIUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
0TC4€Ta; MOJCKYJISPHO-KHHETHYECKYI) TEOPUIO0 CTPOCHHS BEUIECTBA, Ta30BbIC 3aKOHBI, CBSI3b CPEIHEH
KHUHETHYECKOW SHEPIHU TEILIOBOTO JIBIXKCHHS MOJICKYJ C aOCONIOTHOM TeMIepaTypol, MepBblid 3aKOH
TEPMOJUHAMUKY; 3aKOH COXPAHEHHs DJIEKTPUYECKOro 3apsijaa, 3akoH KynoHa; mpu 3TOM pa3nudarh
CIIOBECHYIO (JOPMYITUPOBKY 3aKOHA, €r0 MAaTeMaTHYeCKOE BHIpaKEHHE M YCIIOBUS (TpaHHIIBI, 00JIaCTH)
MIPUMEHUMOCTHU

10.8

OOBACHATH OCHOBHBIE NMPUHIUIBI AEHCTBUS MalIUH, TPUOOPOB M TEXHUYECKUX YCTPOWCTB; pa3inyarh
yCJIOBUS UX 0€30I1aCHOT0 UCIOJIb30BaHUS B IOBCETHEBHOM JKU3HU

10.9

BBINONHATE 3KCIEPUMEHTHI 1O MCCIEJOBAHUIO (PU3NYECKUX SBICHUHA M IMPOLECCOB C HCIOJIb30BaHUEM
NPSIMBIX U KOCBEHHBIX U3MEPEHUIl; IpU 3TOM (OpMYIHpOBaTh MpobieMy (3aauy) U TUIIOTE3y Y4EeOHOro
HKCHEPUMEHTa, COOMpaTh YCTAaHOBKY U3 IMPEUIOKEHHOT0 OO0OpYAOBaHMs, MPOBOAUTH ONBIT U
(hopMyIMPOBATH BBIBOJIBI

10.10

OcymiecTBnaATh OpsSMble W KOCBEHHbIE H3MEpEeHUs (U3NYECKUX BEIUYMH; TPU 3TOM BBIOHMpAThH
ONTUMANIbHBI CMOCO0 M3MEpeHHsT M HUCMOJb30BAaTh HM3BECTHBIE METOJbl OLIEHKU MOTPEIIHOCTEH
U3MEPEHUIN




10.11

HccnenoBaTh 3aBUCUMOCTU MEXAY (PU3NYECKUMU BEIIMYMHAMH C UCIOJIb30BaHUEM MPSIMbIX U3MEpPEHUM;
IpU 3TOM KOHCTPYHPOBaThb YCTAHOBKY, (UKCUPOBATh pE3yJIbTaThl TMOJYyYEHHOW 3aBUCUMOCTHU
(bu3NYeCKUX BEJIMYMH B BHJIe TaOIUI] U rpauKOB, JeJIaTh BBIBOJIBI 10 pe3yJIbTaTaM HUCCIIETOBAHU

10.12

CobmoiaTe mpaBuiaa O€30MacHOTO TpyJda MPU TMPOBEACHUM WCCIEAOBAHUNW B paMKax Yy4eOHOTO
HKCHEPUMEHTa, Y4eOHO-HCCIEeNOBATENbCKOH M MPOSKTHOM  JEATENBHOCTH C  HCIOJIb30BaHUEM
M3MEPUTENBHBIX YCTPOUCTB U 1JAO0PaTOPHOTO 000PYAOBAHUS

10.13

PemraTe paCLIéTHI)Ie 3aJa4dn C SABHO Sa,Z[aHHOfI (1)I/I3I/I‘ICCKOI\/'I MOACIIbIO, UCIIOJIb3Y (1)I/ISI/I‘I€CKI/I6 3aKOHBI U
IIPUHIUIIBI; HA OCHOBC aHalIn3a yCJIOBUs 3aJla4r BLI6I/IpaTL (1)I/I3I/I‘ICCKYIO MOJICJb, BBIACIIATDH Q)HSHHGCKI/IC
BCINYHHBI U (I)OpMYJ'ILI, HeO6XOI[I/IMBIe s eé peuICHuA, ITPOBOJANTDL paC‘IéTH U OLCHHBATL PCaJIbHOCTDH
TIOJIYYCHHOT'O 3HAUCHU A (1)1/13qu01<0171 BCIINYHHBI

10.14

Pemate xkauecTBEeHHBIE 3aJ]a4: BBHICTPAWBATh JIOTUYECKU HEMPOTUBOPEUYMBYIO LIETIOYKY PACCYXKAECHUN C
OIOPOI Ha U3yYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (DU3HUCCKUE SIBICHUS

10.15

Hcnonb30Bath npu pelieHny Y4eOHBIX 3a7a4 COBPEMEHHbIE HH(OPMAaLIMOHHBIE TEXHOJIOTUH I TIOMCKA,
CTPYKTYpUPOBAHHUS, WHTEPIPETALIMM U TPEACTABICHUS y4eOHOW M HaydyHO-TIOMYIspHONW HH(OpManuu,
MOJIYYEHHOM U3 Pa3NUYHbIX HCTOUHUKOB; KPUTHUECKH aHATM3UPOBAThH NMOTyYaeMy0 HH(pOpMAaIIHIO

10.16

[IpuBoaUTH TpHUMEpHI BKJIAJa POCCUHCKUX M 3apyOeKHBIX YUEHBIX-(QU3UKOB B DPa3BUTHE HayKH,
00BsICHEHHUE MPOIECCOB OKPYKAIOIIEr0 MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHM

10.17

Hcnonb3oBath TeopeTHUYECKHE 3HAHUS MO (U3MKE B MOBCEJIHEBHOM JKHM3HM MJi1 oOOecreueHus
0€30MMacHOCTH MPHU 00palIeHUH ¢ TPUOOPaMU U TEXHUYECKUMU YCTPONCTBAMHU, /ISl COXPAHEHUS 3/I0POBBS
1 cOOTIOICHNSI HOPM SKOJIOTMYECKOT0 MOBEIEHUS B OKpY Karollel cpee

10.18

PaGoTaTh B rpynme ¢ BBIIOJHEHHEM Pa3UYHBIX COIMANBHBIX POJICH, MIAHUPOBATh PabOTy TPYIIIHI,
palMoHANBHO paclpeaenaTh 00S3aHHOCTH U TUIAHUPOBATH JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYyAIIUsX,
aJIeKBaTHO OIICHMBATh BKJAJ KaXJIOTO M3 YYaCTHUKOB TPYINIBI B pEIICHHE paccMaTpUBAEMOM
pOOIEMBI

11 KITACC




Kox npoBepsiemoro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJibTAaThl 0CBOCHUSI OCHOBHOI 00pa30BaTe/IbHOM POrpaMMBbI
cpeaHero oo1ero o0pa3zoBaHus

111

JleMOHCTpUpOBaTh Ha MPUMEpPAX POIb U MecTO (U3UKH B (OPMUPOBAHUU COBPEMEHHON Hay4dHOMH
KapTUHBl MHUpa, B Pa3BUTUU COBPEMEHHON TEXHUKUM M TEXHOJIOTHM, B MPAKTUYECKOW AESITEeIbHOCTU
JIIOJIEH, IEJIOCTHOCTh U €IMHCTBO (DPU3NYECKOM KapTHHBI MUpa

11.2

Y4YuTBIBaTh TPAHULIBI TPUMEHEHHS U3YUYEHHBIX (PU3HMUECKUX MOJICNICH: TOUCUHBIH SJCKTPUIECKUN 3aps,
sfIepHasi MOJIeTb aTOMa, HYKJIOHHAsI MOJIEJIh aTOMHOTO sI/jpa TP pelIeHuH (pru3ndecKnx 3aaad

11.3

Pacrio3HaBath pusnyeckue sBaCHUS (IPOIECCHI) U OOBACHATH MX Ha OCHOBE 3aKOHOB JJIEKTPOIHHAMUKHI
U KBaHTOBOHW (DM3UKH: SIICKTPUYECKAsl MPOBOAMMOCTh, TCIJIOBOE, CBETOBOE, XUMUYECKOE, MAarHUTHOE
JEUCTBHS TOKA, B3aMMO/ICHCTBUE MATHUTOB, SJIEKTPOMArHUTHAS MHIYKIIUS, ISHCTBUE MATHUTHOTO TOJIS
Ha TMPOBOJHUK C TOKOM M JABHXKYIIUICS 3apsii, 3JIEKTPOMAarHUTHbIC KOJCOAHHS W  BOJIHBI,
NPSIMOJIMHEHHOE PacIpOCTpaHEHHE CBETA, OTPAXKCHHE, MpesioMiIcHHe, HHTepdepeHIns, Tudpakius 1
MOJIApU3allsl CBETa, JUCHepcHus cBeTa, ¢oroiekTpudeckuit dddexr (poroaddekr), cBeroBOE
JaBJICHHUC, BO3HHUKHOBCHUC JIMHENYaTOro CIICKTpa aroMa BOAOPOAa, €CTCCTBCHHAA M HMCKYCCTBCHHAs
PaauOaKTUBHOCTD

11.4

OnuchIBaTh N3yuyeHHbIE CBOMCTBA BEIIECTBA (IEKTPUUECKUE, MATHUTHBIE, ONTUYECKHE, DIIEKTPUUECKYIO
MIPOBOJIUMOCTb PA3JIUYHBIX CPE) U AJIEKTPOMArHUTHBIE SIBIEHUS (TPOLIECCHI), UCHOIb3Ys (PU3HMUECKUe
BEJIMYMHBL: DJIEKTPUYECKUI 3apsil, CWIa TOKAa, DJJIEKTPUYECKOE HAIPSDKEHHE, DIIEKTPUYECKOE
COIIPOTHBIIEHUE, Pa3HOCTh mnoreHnuanoB, DJIC, paboTra TOKa, MHAYKLIMS MarHUTHOTO IOJIA, CHJIa
Awmnepa, cuna JlopeHIa, HHIYKTUBHOCTh KaTYIIKH, SHEPIHs 3JIEKTPUUYECKOIO M MAarHUTHOIO IIOJIEH,
NepuoJl M YacToTa KoiebaHuid B KoiebaTeabHOM KOHTYpe, 3apsi M CWila TOKa B Ipolecce
TrapMOHUYECKUX AJIEKTPOMArHUTHBIX KoleOaHWH, (POKYCHOE paccTOSIHME M ONTHYECKas CHJa JIMH3BI;
IIPU ONMHMCAHUM MPABUIILHO TPAKTOBATh (PU3MUECKUI CMBICI HCIIOJIb3YEMbIX BEJTMUMH, X 0003HAYCHUS U
€IMHUIIBl; YKa3bIBaTh (OPMYJbI, CBS3bIBAIOIIME JAHHYIO (HU3UYECKYI0 BEIMYMHY C JAPYTUMH
BEJIMYMHAMU

11.5

OnuceiBaTh HN3YYCHHBIC KBAHTOBBIC SABJICHUA W TIIPOUECCCHI, HCIIOJIB3YS (1)H3PI‘IGCKI/I€ BCIINYUHBI:




CKOPOCTb 3JIGKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETA, SHEPIHs U UMIIYJIbC (HOTOHA,
IepuoJl TMojdypacnaza, SHEprusi CBSI3W aTOMHBIX sJ€p; IpPHU OINUCAHWU MPABUIBHO TPAKTOBATh
(U3MYECKUN CMBICI HCIOJIb3yeMbIX BEIUYHMH, UX OO003HAYEHUS U €IUHMIIbI; YKa3bIBaTh (POPMYIIbI,
CBA3BIBAIOLIME JaHHYIO (DU3UYECKYI0 BEJIMYMHY C JIPYTUMHU BEJIMYMHAMHU, BBIYUCIATH 3HAUYCHHE
(bu3MYEeCcKON BEIMYUHbI

11.6

AHanu3upoBath (U3UYECKUE TPOLECCHl M SBICHHS, UCIONb3YS (U3UYECKHE 3aKOHBI M MPUHIUIIGL:
3akoH OMa, 3aKOHBI IOCIEJ0BATEIIBHOIO U NAaPaJUIEIbHOTO COEIUHEHHS IPOBOIHUKOB, 3aKOH JI>KOyIIs —
JleHua, 3aK0OH 3JE€KTPOMAarHUTHON MHAYKLUH, 3aKOH IIPSIMOJIMHENHOIO paclpOCTPaHEHUs CBETa, 3aKOHBI
OTpPa)XEHHsI CBETAa, 3aKOHBI IMPEJIOMJICHHUS CBETa, ypaBHeHHE JWHIITEHHA i1 (HOoTOd(PdexTa, 3aKoH
COXPAHEHHUsI PHEPTUH, 3aKOH COXPAHEHHUS HMIIYJIbCA, 3aKOH COXPAHEHMs 3JIEKTPUUYECKOro 3apsja,
3aKOH COXPaHEHHUs MacCOBOIO 4YMCJA, MOCTyIaTsl bopa, 3aK0H paJMOAaKTUBHOIO pacnana; IpU 3TOM
pa3nuyaTh CIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA, €ro MaTeMaTU4YECKOE BBIPAXKEHHE U YCIOBHS
(rpanunpl, 06J1aCTH) TPUMEHUMOCTH

11.7

Onpenenars HaNpaBJIeHUE BEKTOPA MHAYKIIMM MarHUTHOTO MOJIS IPOBOJAHUKA C TOKOM, CHUJIbl AMIIEpa U
cuiibl JIopeHna

11.8

CTpouTh U ONHUCKHIBaTh U300paKEHUE, CO3aBAEMOE IIIOCKUM 3€pKaJloM, TOHKOM JTMH30M

11.9

BBINONHATE SKCIEPUMEHTHI M0 UCCIIEAOBAHUIO (PU3NYECKUX SIBICHUH U MPOLIECCOB C HUCMOIb30BAHUEM
NPSIMBIX ¥ KOCBEHHBIX U3MEPEHUIl; IpH 3TOM (OpMYIHPOBaThH MpolieMy (3ajauy) ¥ TUIOTe3y y4eOHOro
HKCHEpUMEHTa, COOMpaTh YCTAHOBKY W3 NPEAJIOKEHHOIO 000pylOBaHMSA, TPOBOAUTH ONBIT U
(opMyIMpPOBATH BBIBOJBI

11.10

OcymiecTBiATh MpsIMbIE M KOCBEHHBIE H3MEPEHUs (U3NYECKHX BEIMYHMH, MPH 3TOM BBIOMpAThH
ONTUMANIbHBI CHOCO0 HM3MEPEeHUs U HCIMOJIb30BaTh HM3BECTHBIE METOJAbl OLEHKH MOTrpPEeIHOCTEN
U3MEPEHUN

11.11

UccnenoBath 3aBUCUMOCTH (DU3UYECKUX BEIUYUH C WCIOJIB30BAHUEM MPSIMBIX U3MEPEHUMN; TIPH ITOM
KOHCTPYMPOBaTh YCTAHOBKY, (UKCHPOBATH pPE3yJbTaThl TMOJYYCHHOW 3aBUCUMOCTH (DU3HIECKUX
BEJIMYWH B BUJIC TAOJIHI] U TPAPUKOB, JIEIaTh BRIBOJIBI IO pE3yIbTaTaM MCCIICTOBAHMS

11.12

CobmonaTh mpaBuia 0e30macHOro TpyJa INpH TNPOBEACHUM HCCIENOBaHUI B paMKax ydeOHOTro




JKCIIEPUMEHTa, Yy4eOHO-UCCIEAOBATEIbCKON W MPOEKTHON JEeATEIBHOCTH C HCIOIb30BAHUEM
M3MEPUTEIIbHBIX YCTPOICTB U J1a00paTOPHOro 000pyJ0BaHUS

11.13

Pemate pacué€rHble 3aauu ¢ SBHO 3aJaHHOIN (hU3NYECKON MOJIENbBIO, UCIIONb3Ys (PU3NYECKHE 3aKOHBI U
NPUHIUIBI; HAa OCHOBE AaHalW3a YCJIOBUS 3aJaud  BBIOMpATh (U3UYECKYIO MOJENb, BBIACIATH
¢usnveckre BeIMUUHBI U HOPMYIIbI, HEOOXOAUMBIE Ui €€ pelIeHHs, POBOAUTH PAcUEThl M OIICHUBATh
peaIbHOCTh MOIYYEHHOTO 3HAYEeHUS] (PU3HUUECKON BEITUMYMHBI

11.14

Pemrate xadecTBeHHEIC 3aga4u: BbBICTPAMBATh JJOTMYCCKH HEIIPOTHUBOPCUMBYIO LICIIOYKY paccymz[eHHﬁ C
OHOpOfI Ha N3YYCHHBIC 3dKOHbI, 3dKOHOMCPHOCTH U (1)I/ISI/I‘I€CKI/IG SABJICHUA

11.15

Hcnonp3oBaTh Inpu pCIICHUU yqe6HBIX 3ala4 COBPCMCHHLIC I/IH(l)OpMaHI/IOHHI)IG TCXHOJIOTUU OJIsd
IIOMCKA, CTPYKTYPUPOBAHUS, HMHTEPIPETALMU U NPEICTaBICHUS Y4eOHOM M Hay4yHO-IOMYJISIPHOM
nHbOpMaNHUY, TOMYYCHHON W3 pa3IMYHBIX HCTOYHUKOB; KPUTHYECKH AHAIU3UPOBATH IOJIYYaEeMYIO
nHpOPMAIHIO

11.16

OOBACHATH IIPHUHIUIIBI HeﬁCTBHH MallnH, HpI/I60pOB 1 TCXHHUYCCKHUX YCTPOﬁCTB; pa3jindaTth yCJIOBUA HUX
0€3011aCHOTO MCII0Ib30BaHUSA B HOBCCHH@BHOﬁ KHU3HU

11.17

[IpuBoANTE TpUMEpHI BKJIaJa POCCUHCKUX U 3apyOEKHBIX YUYEHBIX-(U3UKOB B DPAa3BUTUE HAyKH, B
00BsICHEHHUE MPOIECCOB OKPYKAIOIIEr0 MHpA, B pa3BUTHE TEXHUKU M TEXHOJIOTUH

11.18

Hcnonp3oBaTh TeopeTHUECKHWE 3HaHUA 1O (U3MKE B TOBCEJHEBHOW MKU3HU s oOecreueHus
Oe3omacHOCTH Mpu oOpalleHuu ¢ npuOopaMu M TEXHUYECKUMHU YCTPOMCTBAMHM, JUISI COXpaHEHUs
3J10pOBbS U COOJIIOACHNS HOPM DKOJIOTMUECKOT0 MOBEJICHHS B OKpY Karolllel cpee

11.19

PaGotath B rpynme C BBITOJHEHHUEM Pa3IMYHBIX COLMAIBHBIX pOJeH, IUIAHUPOBaTh PabOTy TPYIIIbL,
PaLMOHAIBHO pacIpeAessaTh 00I3aHHOCTH U MJIAHUPOBATh JESITEIbHOCTh B HECTAHIAPTHBIX CUTYAIMSX,
aJIeKBaTHO OIIEHMBATh BKJIAJ KQKJI0T0 M3 YYACTHUKOB I'PYNIBI B PELIEHUE pacCMaTpUBaeMOi MpoOIIeMsl




HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC
Kon Kox npoBepsiemoro
IIpoBepsiembIe 3JIeMEHTBI COACP/KAHUSA
pasjiena 3JIeMEeHTa
OU3NKA 1 METOJIBI HAYYHOI'O [TO3HAHN A
®dusuka — Hayka o npupone. Hayunbsle METOJbl MMO3HAHUS OKPYXKAIOILIErO0 MHUpA.
11 Posb sKkcniepuMeHTa U TEOpUM B IPOLECCE MMO3HAHUS MPUPOJIbI. DKCIEPUMEHT B
¢buzuke
1
MogenupoBanue (QuU3MUECKUX SBJIEHUM M mpoueccoB. HayuHble T'MIOTE3BI.
12 ®dusnueckue 3aKOHbl U T€OpUH. ['paHMIBI MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB.
' [Tpuniun cootBercTBUsA. Posib 1 MecTo pu3MKH B (OPMUPOBAHUN COBPEMEHHOU
HAy4YHOW KapTUHBI MUpPa, B TPAKTUYECKON AESITEIbHOCTH JIIONEH
2 MEXAHUKA
-KUHEMATUKA
911 Mexannueckoe ABM>KEHHE. OTHOCUTEIBHOCTh  MEXAHWYECKOTO  JIBHMIKEHUS.
B Cucrema orcuéra. Tpaekropust
21 [Tepemernienue, CKOpOCTh (CpenHsisi CKOPOCTh, MTHOBEHHAs! CKOPOCTh) M YCKOPEHHUE
212 MaTepuaIbHOW TOYKH, MX TMPOEKIMH Ha OCU cHCTeMbl KoopauHaT. Clio)keHue
MIEPEMEIICHUHN U CIIOKEHUE CKOPOCTEN
213 PaBHOMEpHOE M pPaBHOYCKOPEHHOE TMpsMOJMHEHHOe JBWXKeHue. [paduku

3aBUCUMOCTH KOOpAWHAT, CKOPOCTH, YCKOPCHH:A, NOYTU HW TCPCMCIICHUA




MaTepHaHBHOﬁ TOYKH OT BPEMCHU

214 CBoOonHOe majieHune. Y cKopeHrne CBOOOHOTO TaIeHUs
KpuBonuneiinoe nBukeHune. PaBHOMEpHOE NBHUKEHHE MATEpUAIbHON TOYKHU IO
2.15 OKPY)XKHOCTH. YTJIOBasg CKOpOCTb, JMHEHHass cKopocTb. Ilepuox u wacrora.
IleHTpOCTpEMUTENBHOE YCKOPEHHUE
216 TexHuueckue ycTpoicTBa: CMaAOMETp, IBUKEHUE CHAPSAIOB, IENIHbIE U PEMEHHBIE
o nepeaayn
[TpakTnyeckue paboTel. I3mepeHne MrHoBeHHOM ckopocTH. MccnenoBanue
COOTHOIIEHUS MEXJy NYyTAMH, HIpPOIJEHHBIMH TEJIOM 3a IOCJIEOBaTEe/IbHbIE
2.1.7 paBHbIE NPOMEKYTKM BPEMEHHM IPU PaBHOYCKOPEHHOM JBMKEHMHM C HayaJlbHOU
CKOpPOCTBIO, paBHOW Hymi0. V3yueHue IBM)KEHHUS LIApUKa B BS3KOM JKUAKOCTH.
M3yueHue nBMKEHUS Teaa, OpOLIEHHOTO TOPU30HTAIBHO
-IMHAMUKA
991 IIpunnun otHocurenbHOCTH ['amunes. Ilepswiii 3akoH HeroTona. MHepumanbHbie
B CHUCTEMBI OTCUETA
2.2.2 Macca tena. Cuia. [IpuHnun cyneprno3unuy cui
993 Bropoii 3akoH HplOTOHa I MarepuaibHOM TOYKM B MHEPUMAIBHONW CHCTEME
95 o orcuéra (MUCO). Tperuii 3axoH HproTOHA [71s MaTepHaIbHBIX TOYEK
224 3akoH BcemupHoro taroreHus. Cuna Tsokectu. IlepBas KocMHuueckas CKOPOCTb.
o Bec Tena
2.2.5 Cwta ynpyroctu. 3akoH ['yka
Cuna tpenusi. Cyxoe Tpenue. Cuiia TpeHHs CKOJBXEHUS M CHJIa TPEHHS MOKOS.
2.2.6 Koadduuuent tperus. Cuna CONpOTUBICHUS NMPHU JBUKEHUU Tela B KUIKOCTU

WJIK Tra3c




2.2.7

HOCTyrIaTeJ'IBHOG M BpallaTCJIbHOC ABUXKCHUEC a0COJIFOTHO TBép,Z[OFO TCl1a

MOMEHT CuJIbl OTHOCHUTENIBHO OCH BpauleHus. llnedo cuibl. Y cinoBus paBHOBECHUS

2.2.8
tBEporo tena B UCO

2.2.9 TexHudeckue ycTpolcTBa: MOAIINIHUKY, IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB
[TpakTuyeckue padotTel. M3yueHne OBMKEHUS OpycKa MO HAKIOHHOW IIOCKOCTH
1oJ JICHCTBHEM HECKOJBKHUX CHII. MccienoBaHue 3aBHCHMOCTH CHIJI YIIPYTOCTH,

2.2.10 BO3HHUKAIOMIKX B JIehOPMHUPYEMON MIPYKUHE M PE3UHOBOM 00pasiie, OT BEITHUUHBI
ux aepopmanuu. MccnenoBanue ycaoBuil paBHOBECHSI TBEPIOTO Tella, UMEIOIIETO
0Cb BpalICHHS

-3AKOHbI COXPAHEHUM B MEXAHUKE
231 Hmnynbc MaTepuanbHOM TOUYKH, CUCTEMbI MaTepHAIbHBIX TOUeK. VIMIyIbC CUIIBI U
o M3MEHEHUE HMITYJIbCa Tejla

2.3.2 3akoH coxpaHeHust umiyisbca B MCO. PeakTuBHOE ABMKEHNE

2.3.3 Pabota cuibl

2.3.4 Mo1HOCTb CHJIBI

2.3.5 KuneTtnueckas sHeprust MaTepuaibHOM TOUKU. TeopemMa 0 KHHETHYECKOM SHeprun

2.3 236 [TorenunanbHass sHeprus. [loTeHunanbHas sHEprus ymnpyro JaepopMUPOBAHHOMN
h npyxkunbl. [ToTeHIManbHAs DHEPTHS TeIa BOIM3U MOBEPXHOCTH 3EMITH

[ToreHnuanbHble U HENOTEHIMAJIbHbIE CUIbl. CBS3b PabOTHl HEMOTEHIMATbHBIX

2.3.7 CHJI C HM3MEHEHHEM MEXaHWYEeCKONM HSHEepruu CUCTEMbI TeJ. 3aKOH COXpaHEHHUs
MEXaHUYECKOH YHeprun

2.3.8 VYrpyrue v Heynpyrue CTOIKHOBEHHS

230 TexHuueckue YCTpOWCTBa: JABIKEHHE paKeT, BOJOMET, KoIep, HpPYKUHHBINA

MNUCTOJICT




[TpakTueckue paboThl. M3yueHue cBsS3M CKOPOCTEH TeNl MPH HEYNPYrom yiaape.

2310 VccnenoBanue cBsA3M pabOThI CHIIbI C K3MEHEHUEM MEXaHWYECKOM HEPruM Tea
3 MOJIEKVYJISIPHA S ®U3UKA U TEPMOJIMHAMUKA
-OCHOBBI MOJIEKYJIAPHO-KMHETUYECKOU TEOPUM
311 OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETHUECKOW Teopuu. bpoyHOBCKOe
o newkenue. uddysus. Xapakrep NBUKEHUS U B3aUMOICHCTBUS YaCTHIl BEIIECTBA
312 Mogenu cTpoeHusi ra3oB, XHJIKOCTeH M TBEPIBIX Tel U OOBSICHEHUE CBOWCTB
o BEIIIECTBA Ha OCHOBE ITHX MOJIeJeil
3.1.3 Macca monekyn. KonngectBo Benjectsa. [loctosiHHast ABoraapo
314 TemmoBoe paBHOBecue. Temmeparypa u e€ wusMmepenue. Illkama Ttemmeparyp
o Ilenbcus
31 315 Monens upneanbHoro rasa. OCHOBHOE YPaBHEHHE MOJIEKYJISPHO-KHHETHYECKON
' - TEOPUH HJIeaTbHOTrO rasa
316 AOcomoTHas TemIieparypa Kak Mepa CpeqHel KMHETHYEeCKOH SHEPTHH TEIUIOBOTO
o ABYOKeHHs yacThll rasa. [llkana remmeparyp Kenbeuna
3.1.7 VYpasaenue Knaneiipona — MenneneeBa. 3akon /lanbToHa
318 I'azoBble 3akoHBI. M30Mponeccsl B UACATBHOM Ta3e ¢ MOCTOSHHBIM KOJIUYECTBOM
o BELIECTBA: U30TEPMA, H30X0pa, H300apa
3.1.9 TexHuueckue ycTpoicTBa: TepMoMeTp, OapomeTp
3.1.10 [Tpaktndyeckne paboTel. l3MepeHMe Macchl BO3JyXa B KIACCHOH KOMHare.
o VccnenoBanue 3aBUCUMOCTH MEXK]TY TTapaMeTpaMHu COCTOSHHS pa3peKeHHOTO ra3a
39 OCHOBBI TEPMO/IMTHAMUKHA
' 3.2.1 TepmonnHamuueckass cucreMa. BHYTpeHHsAs DJHeEprus TEPMOAUHAMUYECKON




CHCTEMBI U CIIOCOOBI €€ N3MEHEHUS

KonngecTBo TemnoTel 1 pabota. BHyTpeHHSS HEprusi 0AHOATOMHOTO UEaIHHOTO

3.2.2
rasza
Buasl  temonepenauu: TEIUIONPOBOAHOCTh,  KOHBEKLN, U3JIy4eHue.
3.2.3 TennoéMmkocTh Tena. YnenbHas TEIIOEMKOCTh BellecTBa. Pacdyér komuuecTBa
TEIUIOTHI NIPH TEIUIoNepeaye
304 IlepBbIil 3ak0H TepMOgUHAMUKH. [I[puMeHEeHHe epBOro 3aKOHa TEPMOJUHAMUKH K
o usomnpoueccam. ['paduueckas nHTepnperanus paboThl rasa
Tennosble MamuHbl. [IpuHUIMDBl neificTBus TemaoBbXx MamuH. [IpeoOpazoBanus
3.2.5 SHEPTUM B TEIUIOBBIX MamuHaxX. KoadduiueHT moje3Horo nercTBus (manee —
KIIT) TeroBoii mamunubl. [uka Kapuo u ero KIT/]
326 Bropoii 3akoH TepmoauHamuku. HeoOpatumocTs mpoleccoB B HIpPUPOE.
o TenoBble JBUTaTENN. DKOJOTHUECKUE TPOOJIEMBbI TEINIOIHEPTETUKU
397 TexHudyeckne yCTpOWCTBAa: JBUTATENb BHYTPEHHETO CropaHusi, OBITOBOI
o XOJIOJMIIEHUK, KOHAUIIMOHEP
3.2.8 ITpakTyeckue paboTel. M3mepenue yenbHOM TermIoéMKOCTH
-AI'PEI'ATHBIE COCTOSHN A BEHHIECBA. ®A30BBIE [TEPEXO/IbI
331 [TapooOpazoBanue M konaeHcauus. McmapeHue W KumneHue. YelbHas TerioTa
o napooOpa3zoBaHusi. 3aBUCUMOCTb TEMIIEPATypbl KUTICHUS OT JaBJICHUS
33 3.3.2 AOCONIOTHAS 1 OTHOCHTENBbHAS BIAXXHOCTH BO3ayxa. HachlmeHHbIi ap
' 333 Teépnoe Temo. Kpucramnmmuueckune u amopdHbie Tena. AHU3OTPOINUS CBOWCTB
o kpuctaoB. JKuakue kpucramibsl. CoBpeMeHHbIe MaTepHallbl
3.34 [TnaBneHue u KpucTayuu3anus. Y AebHas TerioTa miasieHus. Cyomumariust
3.3.5 YpaBHeHUE TEIIOBOro OajaHca




TexHuyeckue ycTpoucTBa: TUTPOMETP U ICUXPOMETP, KATIOPUMETpP, TEXHOJOTUHU

3.3.6 MOJyYCHUsI COBPEMEHHBIX MAaTepHajoB, B TOM UYHCIIC HaHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH
3.3.7 [TpakTryeckue paboTel. M3mepenne BIa)kHOCTH BO31yXa
4 DJIEKTPOAMHAMUKA
-OJIEKTPOCTATUKA
41.1 OnexTpu3aiys Ten. DIeKTpUIecKui 3apsi. [[Ba Buaa 3MeKTpHUECKHUX 3apsiioB
4.1.2 [TpoBOAHMKY, TUANEKTPUKU U TIOTYITPOBOIHUKU
4.1.3 3aK0oH COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
4.1.4 B3aumopgeiictBue 3apsaaoB. 3akon Kynona
415 OnexTpudeckoe mone. Hanpsok€HHOCTH — dyeKTpuyeckoro moist.  [IpuHmmmn
o cyneprno3uiyy. JINHUM HanpsHKEHHOCTH AIIEKTPUYECKOTO TTOJIS
41 4.1.6 Pabora cun anexktpocraruyeckoro moss. [lotennuan. Pa3nocts moTeHnaaoB
417 [IpoBOMTHUKKM W  OUDIEKTPUKH B TOCTOSSHHOM  DJIEKTPUYECKOM  TIOJIE.
o JInoeKTprudecKas POHUIIAEMOCTD
418 OnexkrpoéMkoctb. KonaeHcaTop. ONeKTpOEMKOCTh IUIOCKOIO KOHJEHCATopa.
o DOHeprus 3apsHKeHHOr0 KOHJIeHcaTopa
TexHUYeCKHne YCTPOWMCTBA: DIIEKTPOCKOI, AIIEKTPOMETP, DIEKTPOCTaTHUECKas
4.1.9 3allUTa, 3a3€MJICHHE JJIEKTPONPUOOPOB, KOHJEHCATOP, KCEPOKC, CTPYHHBIM
MIPUHTEP
4.1.10 [TpakTryeckue paboTel. M3mepeHne a1eKTpoEMKOCTH KOHIEHCATOpa
42 -IIOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHbBIX CPEJAX
' 421 VYcnoBus CymiecTBOBaHUS MOCTOSIHHOTO AJIEKTPUYECKOTO TOKa. VMICTOYHHKH TOKa.




Cuna toka. ITocTOSIHHBII TOK

4.2.2 Hanpspkenue. 3akon Oma Ju1s ydacTka Lenu
4.2.3 DIEKTPUUECKOe COMPOTUBIICHHE. Y AeIbHOE COIPOTUBIICHUE BELIECTBA
4.2.4 [TocnenoBarenbHOE, TapaLIEIbHOE, CMEIAHHOE COeTMHEHNE TIPOBOTHIKOB
4.2.5 Pa6ota snektpuueckoro Toka. 3akoH Jlxoyns — Jlenma
4.2.6 MOIIHOCTB 3JIEKTPUIECKOTO TOKA
anekTpoaBkyas cuia (nainee — 3J[C) U BHyTpeHHEE COITPOTUBIEHUE UCTOYHHUKA
4.2.7 Toka. 3akoH Oma JuIsi TOJIHOM (3aMKHYTOM) 3iekTpudeckod uenu. Koporkoe
3aMBIKaHHE
428 DJEeKTpOHHAs! MPOBOJUMOCTb TBEPIBIX METAIIOB. 3aBHCUMOCTH CONPOTHBICHUS
o METAJIJIOB OT TeMIiepaTypbl. CBepXIpOBOIUMOCTD
4.2.9 OneKkTpruuecKkuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX TyYKOB
4210 [TonynpoBonHuku. CoOCTBEHHAsI U MPUMECHAs! TPOBOAUMOCTD TOJIYIIPOBOAHHUKOB.
o CgoiicTBa p-n nepexoja. [TomynpoBoHUKOBBIE TPUOOPHI
4211 DNEeKTpUYeCKUd TOK B  DIJEKTPOIUTAX. JIEKTPOJIUTHYECKAs JHUCCOIUAIIHS.
o DIEKTPOIH3
4212 OnexkTpuueckuil ToKk B razax. CaMoCTOSTENbHBI U HECaMOCTOSITEIbHBIN paspsil.
o PaznuuHble TUITBI CaMOCTOATENBHOTO pa3psiia. MonHus. [Tna3zma
TexHUYecKkne yCTPOHCTBA: aMIEpMETp, BOJIBTMETP, PEOCTaT, MCTOYHHKH TOKa,
4213 AIIEKTPOHArPEBATENbHBIE TPHOOPHI, IEKTPOOCBETHTEIBHBIE TPHOOPHI, TEPMOMETP
o CONIPOTHBIJICHUS,  BaKyyMHBIH  JHOA, TEPMHCTOPHI H  (OTOPE3UCTOPHI,
TIOJTYITPOBOTHUKOBBIH JTHO/T, TalTbBaHUKA
4214 [TpakTuyeckue paboThl. M3ydeHne cMEIaHHOTO COeTMHEHNS PE3UCTOPOB.

I/I3MepeHI/Ie 9]:[(: HCTOYHHMKA TOKa W C€ro BHYTPCHHCTO COIPOTUBJICHUS.




Ha6J'IIOI[eHI/Ie QJICKTPOJIN3a

11 KUIIACC
Kon
Koanposepsiemoro 3;1emeHTa IIpoBepsiemble 371eMeHThI COACPKAHUS
pasaena
4 SJIEKTPOAMMTHAMUKA
-MATHUTHOE ITOJIE. DJIEKTPOMAT'HUTHA S MHAYKIUA

43.1 [TocTostHabIe MarHuThl. B3anmoielicTBHE MOCTOSTHHBIX MAarHUTOB
MaruutHOe mnoJsie. BekTop MarHUTHOM MHAYKUMU. [IpMHIMI Cynepno3uuuu.

4.3.2 JIunum mMarHuTHOM MHIyKuuu. KapThHa TUHUNA MarHUTHOM MHIYKLUHMH IO
MIOCTOSIHHBIX MarHUTOB
MarauTHOE MoJj€ NPOBOJHHMKA C TOKOM. KapTuHa NMHUN MOJST JJIMHHOIO

4.3.3 MPsIMOTO TMPOBOJAHMKA M 3aMKHYTOTO KOJIBLIEBOTO MPOBOJHHUKA, KaTyLIKU C
TokoM. OnbIT Dpcrena. BzanmozeiicTBre MPpOBOJHUKOB C TOKOM

4.3 4.3.4 Cuna Amnepa, €€ MOyJIb U HalIPABJICHUE

435 Cuna Jlopennia, €€ MOAyJb U HampaBlieHue. JIBUKeHUE 3apsHKEHHOM YaCTHIIhI
B OJIHOPOJAHOM MarHuTHOM nose. Pabora cuiibl Jlopenna

4.3.6 SIBneHuE ANEKTPOMArHUTHON UHAYKIINU

4.3.7 [ToTok BekTOpa MArHUTHON MHAYKLINU

438 OJC unaykuuu. 3aKOH IEKTPOMArHUTHON MHAYKIUU Dapaes

43.9 Buxpeoe anextpuueckoe noie. 9J1C MHIYKIIUN B IPOBOJAHUKE, TBUKYLIEMCS

IMOCTYNaTCJIbHO B OJHOPOAHOM MAarHUTHOM II0JIE




4.3.10

[IpaBuio Jlenna

43.11 NunyktuBHOCTD. SIBNenue camounaykuuu. J{C camonHayKIu
4.3.12 DHeprusi MarHuTHOTO TOJISI KATYIIKH C TOKOM
4.3.13 DJIEKTPOMArHUTHOE I10JI€
4314 Texnuyeckue  ycTpoilcTBa:  MOCTOSHHBIE  MAarHUTBI,  3JEKTPOMArHUTHI,
o AIIEKTPOIBUTaTENb, YCKOPUTENHN 3JIEMEHTAPHBIX YaCTHUL], MHIYKIIMOHHAS MIeYb
[IpakTuueckue paboThl. V3yuyeHHME MarHUTHOTO TOJS KATYIIKH C TOKOM.
4.3.15 UccnenoBanne naelCTBUSA TMOCTOSHHOTO MarHuTa Ha pPaMKy C TOKOM.
HccnenoBanue siBI€HUS AIEKTPOMArHUTHOW WHIYKIIMH
5 KOJIEBAHU S U BOJIHBI
-MEXAHUYECKHUE U SJIEKTPOMATHUTHBIE KOJIEBAHU A
511 Konebarenbnast  cucrema. CBoOoanble  konebanus. ['apmoHuueckue
o xone6anus. I[lepros, yacToTa, aMIIIUTya U (a3a KoneOaHuit
512 IIpyxuHHBIA MagTHUK. MaTeMaTH4ECKUI MasITHUK
513 VYpaBHeHHE TapMOHHYECKUX KojeOanuii. KnHemarnueckoe u JUHAMUYECKOE
B OIMCaHKe K0JIe0aTeTbHOTO IBIDKEHHUS
5.1 [IpeBpatieHre SHEPrUM NpU TAPMOHUUYECKUX KoseOaHusAX. CBs3b aMILIUTYIbI
514 KoJIe0aHUH MCXOJHOM BEMTUYMHBI ¢ aMIUIMTYJaMH KoJieOaHUil €€ CKOpPOCTH U
YCKOpEHUs
Konebatenpupiii koHTYp. CBOOOIHBIE SJEKTPOMAarHUTHBIE KoJieOaHUS B
5.15 UJealbHOM KoJeOaTeabHOM KOHTYpE. AHAJIOTHS MEXAY MEXaHUYECKUMH U
AJEKTpPOMarHuTHEIMU KoseOanusiMu. Gopmyna Tomcona
5.16 3aKOH COXpaHEHUs SHEPTUH B UICATHHOM K0JeOaTeIbHOM KOHTYpe




BBIHY)KI[CHHBIG MeXxaHHuecKHe KojaeOanusa. Pe3onanc. Pe3onaHcHas KpuBas.

>L7 BeIHyK/I€HHBIE 2JIEKTPOMAarHUTHBIE KOJICOAHMS.
5.1.8 Ilepemennbiii Tok. CUHYCOUJAJIbHBIN IEPEMEHHBIN TOK.
519 MoImHOCTh NMEPEeMEHHOTO TOKA. AMIUTUTYIHOE W JICHCTBYIOIIEE 3HAYECHUE
B CHJIBI TOKA U HAIIPSDKCHUS
Tpancdopmarop. IIpousBoncTBo, mepenaya u MOTpeOICHUE SICKTPUUECKOM
5.1.10 SHEPruu. DKOJOTUYECKUE PUCKHU NP MPOU3BOJCTBE JIEKTPUUECKON SHEPIUU.
KynbTypa ncnonabp30BaHus DJIEKTPOIHEPTUH B TIOBCETHEBHON JKU3HU
5111 Texnndeckue ycTpoiicTBa: cedicMorpad, 3JIEKTpUYECKUH 3BOHOK, JIMHUH
B ANIEKTporepeaay
[Mpaktiueckue pabotel. VccnemoBanue 3aBHCHMOCTH —II€PHOJNA  MaJIbIX
5112 KoJieOaHMi Tpy3a Ha HUTH OT JJIMHBI HUTH U Maccel rpysa. VccnemoBanue
o MePEMEHHOr0 TOKa B IIETI U3 MOCJIEA0BATEIBHO COSAMHEHHBIX KOHICHCATOPa,
KaTyIIKU U Pe3UCTOpa
-MEXAHWYECKUE U SJIEKTPOMATI'HUTHBIE BOJIHBI
521 MexaHnuueckue BOJIHBI, ycioBusi pacrpocTpaHeHus. [lepuoa. CkopocTb
B pacrpocTpaHeHHsl U AJIMHA BOJIHBL. [lonepeynbie ¥ mpoaosIbHbIE BOJIHBI
5.2.2 - Unrepdepenuns u audpakunsi MEXaHUUYECKUX BOJIH
5 523 3ByK. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3Byka
DJEeKTPOMarHUTHBIC BOJIHBL. Y CIIOBHS M3JIy4EHHs JCKTPOMArHUTHBIX BOJIH.
5.24 B3aumnas opueHrtanus BekTopoB E, B m v B 31eKTpOMarHuTHO BOJHE B
BaKyyMe
595 CBoiicTBa  DNMEKTPOMAarHUTHBIX ~ BOJH:  OTPaXEHHE,  MpPEJIOMIIECHHE,

ToJiApu3anus, I[I/I(I)paKI_[I/ISI, I/IHTCp(I)CpCHI_[I/IH. CKOpOCTB QJICKTPOMATHUTHBIX




BOJIH

[[Ixana 3J€KTPOMArHUTHBIX BOJH. [IprMEHEHHE AIEKTPOMAarHUTHBIX BOJIH B

5.2.6
TEXHHUKE U OBITY
527 [IpuHLMOBI panguocBs3u U TeneBuAeHus. Paanonokanus. DIeKTpOMarHuTHOE
B 3arps3HEHUE OKpYKarolel cpelibl
TexHuueckue ycTpoWcTBa: MY3bIKAJIbHbIE HHCTPYMEHTHI, YJIbTPa3BYyKOBas
5.2.8 MUAarHOCTUKA B TEXHUKE M MEIUIIMHE, pajap, PaJuonpUEMHUK, TEICBU30D,
anTeHHa, Tenedon, CBU-meuyn
-OIITUKA
531 IIpsimonuHeHOe pacpocTpaHeHue CBeTa B OAHOPOAHOM cpene. JIyd cBera
532 OtpaxeHnue cBera. 3aKkoHbl OTpakeHUs cBeTa. IloctpoeHne u300paxeHuil B
s TIIOCKOM 3€pKare
533 [Ipenomnenue cBera. 3akoHbI MpeNOMIICHHs CBeTa. AOCOJIIOTHBIA IOKa3aTelb
B IIPEIOMIICHUS
534 [lonHoe BHyTpeHHee oTpakeHue. lIpenenpHbI Yrojl IOJHOTO BHYTPEHHETO
£ 3 o OTpaKEeHHs
535 JHucnepcus ceera. CiioxxHbIH coctaB Oenoro ceera. [{ser
Cobuparoiue 1 paccenBaromye JUH3bl. ToHKast TuH3a. @OKYCHOE paccTOsHUE
536 W ONTHYEeCKas cujia TOHKOM JsmH3bL. [locTpoeHne wu300pakeHUl B
o COOMpAIOIMX M  pAacCeMBAIOIMX JHH3aX. DopMmyna TOHKOHW JIHH3BL.
VBennueHne, 1aBaeMoe TUH30M
5.3.7 IIpenensl nPUMEHUMOCTH T€OMETPUYECKON ONTUKH
538 Wnrtepdepennus cera. KorepeHTHble HMCTOUYHUKH. YCIOBHS HaOIIOEHUS

MakCUMyMOB U MHHUMYMOB B HHTEp(EPEHIIMOHHOW KapTHHE OT JIBYX




CI/IH(baSHBIX KOI'CpCHTHBIX HCTOYHHUKOB

Hudpakmus  ceta. [JudpakiuonHas pemérka. YcClIoBHE HaOIOICHUS

5.3.9 [JIABHBIX MAaKCMMYMOB IIpM MAaJ€HUM MOHOXPOMAaTHUYECKOTO CBETa Ha
T(QPaKIUOHHYIO PEHIETKY
5.3.10 [Tonspuzanus ceeta
Texnuueckue ycTpoiicTBa: OYKH, Jiyna, (oToanmapar, NPOEKIMOHHBINA
5.3.11 anmapar, MHKPOCKOI, TEJICCKOIl, BOJIOKOHHAs ONTHKA, JAu(paKkirmoHHAS
pemeéTKa, TONIPOULT
5312 [IpakTuyeckue padotel. M3Mepenue nokasarens npenomiieHus. MccnenoBanue
B CBOWCTB M300paxkeHnit B nuH3ax. HaOnronenue nucnepcuu ceera
RJIEMEHTBI CIIELIUAJILHOM TEOPUM OTHOCUTEJILHOCTH
I'paHnubl PUMEHMMOCTH KJIACCUYECKOM MexaHuKu. IloctynaTtel Teopuun
6.1 OTHOCHUTEIIFHOCTH: WHBAapUAHTHOCTh MOMYJS CKOPOCTH CBETa B BaKyyMe,
MIPUHIIATT OTHOCUTEIILHOCTH DUHINITEHHA
6 6.2 OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMe/UIeHHe BPEMEHU M COKpallleHHe
' JUTUHBI
6.3 DHeprus U UMIYJIbC CBOOOIHOM YaCTHIIbI
6.4 CBsI3b Macchl € SHEPTrUed U UMIYIbCOM CBOOOHON YaCTULIbl. DHEPIHsl MOKOS
' CBOOOTHON YaCTHIIbI
7 KBAHTOBAS ®U3UKA
-3JIEMEHTBI KBAHTOBOU OITTUKU
71 711 ®otonbl. Dopmyna [lnanka cBs3u sHEprun (POTOHA C €ro YacTOTON. DHEPTHs
' o ¥ UMITyIIbC (POTOHA
7.1.2 OtkpeiTue u uccinepoBanue Gorodpdexra. Onbirel A.I'. Cronerosa. 3aKOHbI




dhoTodrddexra

VpaBuenne OifHmTeiina s poTorddexra.  «KpacHas — rpaHHIa»

7.1.3
dorordpdekra
7.14 Hasnenue cera. OnwiTel [1.H. JIeOGenena
7.15 XUMUYECKOE JIENCTBUE CBETA
716 Texuuueckue yctpoiictBa: GoTodneMeHT, GoToAaTuuK, COJHEeYHas Oarapes,
o CBETOJNO]T
CTPOEHUE ATOMA
791 Mopnens aroma Tomcona. OneiTel Pe3epdopaa mo ucciae1oBaHuIo CTPOSHUS
o atoma. [TnaHerapHas MOJIEIb aTOMa
[Toctrynartsl bopa. U3nyuenue u nornomuieHue GOTOHOB MPH MEPEX0JIe aToMa ¢
7.2.2 OJIHOTO ypPOBHSI HSHEpruM Ha Apyroil. Buasl cnektpoB. CrekTtp ypoBHE
SHEPTUU aToMa BOJOPO/a
7.2 223 Bonnoseie cBoiictBa yactuil. Bomubr ne bpoiinsa. KopmyckynsipHo-BOJIHOBOM
o nyanmusMm. Judpaxiyst 271eKTPOHOB Ha KPHCTAIIIax
794 CrioHTaHHOE M BBIHYXICHHOE H3JIyueHHe. YCTPOWCTBO M NPHUHLHUIT PabOTHI
o nazepa
795 TexHu4eckue yCTpOWCTBA: CHEKTPAIbHBIM aHaiu3 (CHEKTPOCKOI), Jiazep,
o KBAHTOBBII KOMITBIOTED
7.2.6 ITpakTuyeckue pabotel. HalOnronenue nuHeHyaToro crekTpa
ATOMHOE A1PO
7.3 7.3.1 MeTo/1b1 HaOMIOICHUS U PETUCTPAIIUU DIIEMEHTAPHBIX YaCTHUIT
7.3.2 OtkpeiTue paanoakTuBHOCTH. OnbIThl Pesepdopaa mo omnpeneneHuio cocraBa




panuoakTuBHOrO wu3nydeHus. CBoiictBa anbda-, OeTa-, raMMa-H3JIy4yeHUs.
BnusiHue paanoakTHBHOCTH Ha KUBbIE OPraHU3MbI

OTtkpeiTHE TIpoTOHAa M HeWTpoHa. Hykmonuas moznens sapa ['eitsenOepra —

733 WBanenko. 3apsn sapa. MaccoBoe uncio sapa. M3otomsl

734 Anbda-pacnag. OIEKTpOHHBIH M TO3UTPOHHBIM Oera-pacman. ['amma-
o u3NydyeHue. 3aKoH paJroaKTUBHOTO pacraja

7.3.5 DHeprus CBA3U HYKJIOHOB B sifjpe. S nepHblie cuibl. JlepekT maccsl sapa

7.3.6 Snepusie peakuuu. [lenenue u cuHTe3 uep

737 SAnepubiii  peaktop. TepmosnepHbii cuHTe3. [IpoOiieMbl W TEPCIIEKTHUBBI
o SIEPHON IHEPTETUKHU. DKOJIOTUYECKUE ACTIEKTHI SACPHON SHEPreTUKU

738 OnemeHTapHble  4yacTtulbl. OTKpbiTUE 1O3UTpoHA. DyHIaMeHTalbHbIE
e B3aHUMOJCUCTBUS

739 TexHuueckue ycTpoiicTBa: n10o3uMeTp, kKamepa BuibcoHa, siiepHBI peakTop,

aToMHas 6om0a

73.10 [Ipaktuueckue pabGoTsl. HMccnenoBanue TpekoB dyacTHll (IO TOTOBBIM

o doTorpadusm)
OJIEMEHTBI ACTPOOU3NKU
8.1 Bun 3B&é3gHoro Heba. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, WX BUIUMOE
JBUKEHUE
8.2 Conneunas cucrtema. Ilnmanersr 3eMHOM Tpynnbl. [lnaHeTBI-TUTAaHTBI U WX
' CHYTHUKHU, KAPJIUKOBbIE TUTaHeThl. Masbie Tena CoMHEeUHON CUCTEMBI

8.3 Comnre, potochepa u armochepa. CotHeuHass aKTUBHOCTh
8.4 Wcrounuk sHeprun CosiHLa U 3BE3]1




3Bé3£[bl, HUX OCHOBHBIC XapaKTCpHUCTUKH: MacCa, CBCTHUMOCTb, paanyc,
TEMIIEpaTypa, HX B3aUMOCB3b. I[I/Ial"paMMa ((CHGKTpaHBHBIﬁ Ki1acC —

8.5
CBETHUMOCTb». 3BE37bl IJIABHOM IOCIEIOBATEIBHOCTUA. 3aBUCUMOCTh «Macca —
CBETHMOCTb» JUIsl 3BE3/1 TJIAaBHOM MOCIIE0BATEIIBHOCTH
8.6 -Buyrpennee crpoenue 38€31. COBpeMEHHbIE NPECTABIECHUS O IPOUCXOKICHUN
u 3oty CosHIa U 3BE37]. DTaribl XKU3HU 3BE3]L
Mneunsiii Ilyre — nHama [anaktuka. CnupanbHas cTpykTypa lanakTukw,
8.7 pacnpenenenue 3BE37, raza U nputd. [lonoxxenune u aBumxenue ConHLa B
INanaktuke. [Tnockas u chepuueckas nmoacuctemsl ['anakTuku
8.8 Tunsl ramaktuk. Panuoranaktuku u KBa3apbl. UEpHbIE IbIpbl B sApax
' TIAKTUK
Bcenennas. Pacmmpenune Bceenennoit. 3akon Xa06na. PazOeranue raipakTuk.
8.9 Bo3spact u pangunyc Beenennoii, Teopust bonsmoro B3peiBa. Moaens «ropsiueit
Bcenennoi». PenukroBoe usiyyeHue
8.10 MacmtabHast  ctpyktypa Bceenennoi. Mertaranaktuka. Hepeménnsie

HpO6JI€MLI ACTPOHOMUU




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI /IVISA YYEHUKA

» ®usuka, 11 kmace/ Mskumes I'.J1., Byxosue b.b., Yapyrun B.M.; ox
penakmueit [TapdentreBoit H.A. AkninonepHoe obmectBo «M31aTeabcTBo
«IIpocBenienue»

1. ®usuka, 10 kinace/ Mskumies I'.4., byxosues b.b., Corckuit H.H. non
penakmueit [TapdentreBoit H.A., AkninonepHoe o6mecTBo «M31aTenscTBo

«HpOCBCHICHI/Ie»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

1. B.A.KaceanoB. Meroaunueckoe nocodue. @uzuka 10 kiacc. bazoBbiit
ypoBeHb. M:» Ipoday

2.I'pomueBa O.M. CoopHuk 3amau o gusuke: 10 -11 kmaccel: Kk yueOHUKY
I'..Msxuiesa u np. «duszuka. 10 kimacc

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

1.http://fcior.edu.ru/

2.https://fipi.ru/

3.https://mathb-ege.sdamgia.ru/

4.https://resh.edu.ru/

5.https://www.yaklass.ru/

6.https://uchi.ru/
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