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[MOSACHUTEJIbHAA 3AIINCKA
[Iporpamma no ¢u3uke 6a30BOr0 ypoBHSI Ha YPOBHE CpEAHET0 0011ero 00pa3oBaHus

pa3paboTaHa Ha OCHOBE IOJIOKEHUH M TpeOOBAaHUI K pe3yJbTaTaM OCBOEHHS OCHOBHOW 00pa30BaTEIbHOW NMPOrpaMMBbI, MPEICTABICHHBIX B
dI'OC COO, a takke ¢ yuérom ¢enepalbHON paboyeil MporpaMMbl BOCIIUTAHHUS W KOHICTIIMH IpernogaBaHus yueOHoTo mpenmera «Dusuka» B
00pazoBaTeNbHBIX opranu3anusax Poccuiickoit deneparinu, peain3yrmuX OCHOBHBIE 00pa30BaTeIbHbIC IPOTPAMMBI.

Coneprxanue nmporpaMMsl 1o (pU3MKE HAMPaBICHO Ha (POPMUPOBAHHE €CTECTBEHHO-HAYYHOU KapTHHBI Mupa oOyuatomuxcs 10—11 kimaccoB npu
oOyueHuu uX (Qu3nKe Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATENbHOCTHOro noxaxoja. IIporpamma mo ¢usnke cooTBeTCTBYeT TpeOOBaHUSAM
OI'OC COO k muaHUpyeMbIM JIMYHOCTHBIM, MPEAMETHBIM W METallpeIMETHBIM pe3ysbTaTaM OOy4YeHHs, a TakKKe YYUThIBAeT HEOOXOIUMOCTh
peain3aly MEXKIIPEIMETHBIX CBsI3ell (PM3UKHM C €CTeCTBEHHO-HAYYHBIMU Y4eOHBIMU MpeAMeTaMu. B Hell onpenesnstoTcss OCHOBHBIE €N U3YYEHHUS
¢u3MKM Ha ypOBHE cpenHero oOuiero oOpa3oBaHMs, IUIAHHpPYEMbI€ pe3yJabTaThl OCBOEHHSA Kypca (QHU3UKU: JMYHOCTHBIE, METaIllpelIMEeTHBIE,
npenMeTHbIe (Ha 0a30BOM YpOBHE).

[Tporpamma 1o ¢u3MKe BKIFOYACT:

IUTAaHUPYEMBbIE PE3YNIbTaThl OCBOEHUS Kypca (pU3UKU Ha 6a30BOM ypOBHE, B TOM YHUCIIE MTPEIMETHBIE PE3yIbTAaThl IO TOJaM 00yUYeHH 5
coziepkanue ydeOHoro npeamera «Pu3nka» Mo rogaM o0ydeHus.

du3rka Kak Hayka o HanboJiee 00IMX 3aKOHAX MPUPO/JIbL, BHICTYIAs B KaueCTBE y4eOHOro MpeaMeTa B IIKOJIe, BHOCUT CYILIECTBEHHBIH BKIIaJ] B
cucTeMy 3HaHMN 00 okpyxatouiem mupe. LLKonpHBIM Kypc GU3MKM — CHUCTEMOOOpa3ylOIIMN JUIsl €CTECTBEHHO-HAYYHBIX Y4E€OHBIX IMpPEIMETOB,
MIOCKOJIbKY (PM3MYECKHE 3aKOHBI JIeXKaT B OCHOBE MPOIIECCOB U SIBICHUMN, U3y4aeMbIX XUMHEH, Onosorue, ¢puznyeckoil reorpadueir 1 acTpOHOM HE.
Hcnonb3oBaHue U akTUBHOE NMPUMEHEHHE (PU3NYECKUX 3HAHUUM OIpe/essieT XapakTep U pa3BUTHE Pa3HOOOpPa3HbIX TEXHOJIOTHH B cepe SHEpreTHKH,
TPaHCIOPTa, OCBOEHUSI KOCMOCA, MOJIyUYEHHUsI HOBBIX MaTEpHUAaJiOB C 3aJJaHHBIMU CBOWCTBAMHU M Apyrux. M3ydenue Gpu3nKu BHOCUT OCHOBHOM BKIIaJ B
(dbopMHUpOBaHHE €CTECTBEHHO-HAYYHOW KApTHHBI MHUpa OOydYaromuxcs, B (OPMUPOBAHHWE YMEHUU MPUMEHSTh HAayYHBIM METOJ MO3HAHUS NIpU
BBITIOJTHEHUH UMH Y4EOHBIX UCCIIeI0BaHUH.

B OCHOBY KYypcCa (1)I/I3I/II(I/I AJI1 YPOBHS CPEAHETO O6H_[6FO O6pa30BaHI/I$I MOJIOKECH pPAL H):[eﬁ, KOTOPBIC MOKHO pAaCCMATPHUBATDH KaK IPUHIUIIBI €TI0
MOCTPOCHUH.



Hoesa yenocmuocmu. B cOOTBETCTBUM C HEW KypcC SIBISIETCSI JOIMYECKU 3aBEPLIEHHBIM, OH COJEP)KUT MaTepuall U3 BCeX paszeioB (HU3HUKH,
BKJTIOYAET KaK BOTPOCHI KJIACCUYECKOM, TaK U COBPEMEHHON (DU3UKH.

Hoes eenepanruzayuu. B COOTBETCTBUM C HEW Marepuall Kypca QU3WKH 00beIMHEH BOKPYTr (U3HUCCKUX TEOpHid. BemaymuMm B Kypce sSBISETCS
(dhopMHpOBaHHE MIPEACTABICHUA O CTPYKTYPHBIX YPOBHSX MaTCPUH, BEIIESCTBE U IMOJIC.

Hoesn eymanumapuzayuu. E€ peanusanus npeanonaraeT UCHOJIb30BaHUE TYMaHUTAPHOIO MOTEHIMala (PU3NUYECKONW HAayKH, OCMBICIIEHUE CBS3U
pa3BuTHS (PU3UKHU C pa3BUTHEM OOIIECTBA, & TAKXKE C MHPOBO33PCHUECKUMU, HPABCTBEHHBIMH U YKOJIOTHYECKUMU TPOOIeMaMHu.

Hoes npuxnaonou manpaenennocmu. Kypc (U3MKM INpennosaraeT 3HAKOMCTBO € HIMPOKMM KPYrOM TEXHUYECKUX M TEXHOJIOTUYECKHUX
MIPUIIOKEHUN N3YYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocuzayuu peau3yercs MOCPEICTBOM BBEJICHUS IIEMEHTOB COACPKAHMS, TIOCBAMIEHHBIX YKOJOTHICCKUM MTPOOIeMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHBl C Pa3BUTHEM TEXHUKH M TEXHOJOTH, a Takke oOCYKIeHHs MpoOiieM palMOHAIBLHOTO NMPUPOIOIOJIB30BAHUS U 3KOJOTUYECKOM
0€30I1aCHOCTH.

CrepxHEBBIMU DJIEMEHTAMHU Kypca (PH3WKM Ha YpPOBHE CpeaHero ooOmero o0pa3oBaHUsl SBIAIOTCS (u3nueckue Teopuu ((GpopMHpOBaHUE
MIPEJICTaBICHUM O CTPYKTYpE MOCTPOEHUS PU3NYECKOW TEOpuH, posin (GyHIAMEHTAIbHBIX 3aKOHOB U MPHUHIMIIOB B COBPEMEHHBIX MPEACTABICHUAX O
MpHUpo/ie, TpaHUIaX TPUMEHUMOCTH TEOPUH, /1151 ONUCAHUS €CTECTBEHHO-HAYUHBIX SBJICHUN U MPOILIECCOB).

CucTeMHO-IeSTEIbHOCTHBIA TOJX0 B Kypce (U3MKH peanus3yeTcsl Mpexkae BCEro 3a CUET OpraHM3alMM SKCIEPUMEHTAIBHOW NEesTeIbHOCTH
oOyuaronuxcsa. Jlns 0a30Boro ypoBHA Kypca (HU3UKH — 3TO HCIOJIb30BAaHHE CHUCTEMbl (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB H
1abopaTopHbIX paboOT, KOTOPHIE B IpOrpaMMe Mo Gpu3nuke 00beJMHEHBI B OOLIUI CIHCOK YUEHHYECKUX MPAaKTUYECKUX paboT. Beiaenenue B ykazaHHOM
nepeyHe J1abopaTopHbIX paboT, MPOBOAUMBIX Ui KOHTPOJISI U OLIEHKH, OCYIIECTBIISIETCS y4aCTHHKaMU 00pa30BaTENIbHOTO Mpoliecca UCXOAS U3
O0COOCHHOCTEH TUIaHUPOBaHUSA W OCHaleHHs Kabunera ¢usuku. Ilpu sToM obecneunBaercs oBjiajeHHUE OOYUYAIOUIUMUCS YMEHHUSMU TNPOBOIUTH
KOCBEHHbIE U3MEPEHUs, UCCIEAOBAHUS 3aBUCUMOCTEHN (PU3NYECKIX BEJIMYMH U TIOCTAHOBKY OMBITOB 110 IPOBEPKE MPEASIOKEHHBIX TUIIOTES.

bonbmoe BHUMaHue YACTSACTCA pCIICHUIO paC‘IéTHLIX 1 Ka4CCTBCHHBIX 3aJ1a4. HpI/I 3TOM AJId paC‘léTHHX 3a/laq IPpUOPUTCTOM ABJIAIOTCA 3a1a4YU C
SIBHO 3aJaHHOM (1)I/I3I/I‘IGCKOI71 MOZCIIbIO, TO3BOJIAIOIIUC MPUMCEHATH U3YUCHHBIC 3aKOHBI MU 3dKOHOMCPHOCTH KaK W3 OJHOTO pa3acjia Kypca, TaKk U
HUHTCTPpUPYd 3HAHUA W3 PA3HBIX PA3JACIIOB. I[J'IH Ka4CCTBCHHBIX 3aJa4 IMPHOPUTCTOM ABJIANOTCA 3adaHUs Ha 00BsACHEHHE IMPOTCKAHUA q)HSI/I‘leCKI/IX
SIBJICHUI U IIpoucccoB B Oprmanmeﬁ KHU3HHU, Tpe6yIOH_[I/IC BbI60pa (1)I/I3I/IIIGCKOI71 MOZCIIN I CUTyallUH MPAKTHUKO -OPUCHTUPOBAHHOT'O XapaKTCpa.



B cootBerctBum ¢ TpeboBanusimu ®@I'OC COO x MaTepHanbHO-TEXHHYECKOMY OOECIeUeHUI0 y4yeOHOro mporecca 0a3oBbI ypOBEHBb Kypca
¢u3ukn Ha ypoBHE cpeaHero oOmiero o0pa3oBaHMs JIOJDKEH H3Yy4aThCsl B YCIOBHSIX MPEIMETHOTO KaOWHeTa (HU3WKA WIM B YCIOBHUSAX
MHTETPUPOBAHHOTO KaOMHETAa NPEAMETOB €CTECTBEHHO-HAYYHOTO NMKIA. B kabunere (u3MKM M0JDKHO OBITH HE0OXoAMMOE J1abopaTopHOE
00opyI0BaHUE /TSI BEITIOJHEHUS YKa3aHHBIX B ITPOTpaMMe MO (PU3UKE YICHUYECKUX MPAKTHUECKUX PadOT U IEMOHCTPAITMOHHOE 000pYyIOBaHHE.

JleMoHCTpamoHHOE 000pyAOBaHHEe GOPMUPYETCS] B COOTBETCTBUU C MPHHIIMIIOM MUHUMAIBLHOM JOCTATOYHOCTH M OOECIICYMBACT IMOCTAHOBKY
MIEPEYUCIICHHBIX B MpOrpaMMme IO (U3MKE KIFOUEBBIX ICMOHCTPAIMKA JUISI MCCICIOBAHUS W3Y4aeMbIX SIBICHUH W IPOIECCOB, SMIUPUYCCKHX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUICCKUX MPUMEHEHUH.

JlabopaTopHoe 000py/I0OBaHUE JJIsi YICHHUYECKUX MPAKTHYECKUX PabOT GopMupyercs B BHJIEC TEMAaTHUYECKHUX KOMILJIEKTOB M 00ECleunBaeTcs B
pacuére OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1a0OpaTOpHOrO0 OOOpYIOBaHMUS JOJDKHBI OBITh MOCTPOEHBI Ha
KOMIIJIEKCHOM HCIOJIb30BaHUU aHAJIOrOBBIX M LU(POBBIX MPUOOPOB, a TaKkKe KOMIIBIOTEPHBIX H3MEPHUTENIbHBIX CHCTEM B BHUAE LUPPOBBIX
nabopaTopwii.

OCHOBHBIMH LEJSIMHU U3y4eHUs (PU3UKHU B 00I1eM 00pa30BaHUM SIBIISIOTCS:

(dbopMHpoBaHHE HMHTEpeca M CTpeMJIeHHs] OOYyJarolmIMXCS K HAaydYHOMY HU3YYEHHMIO NPHUPOJAbI, Pa3BUTHE HX MHTEJUIEKTYaJIbHBIX U TBOPYECKHX
CIIOCOOHOCTEN;

pa3BHUTHE NIPEICTABICHUIA O HAYYHOM METO/IC MIO3HAHUSA U OPMHUPOBAHUE HCCIIEAOBATEIIHCKOTO OTHOMICHUS K OKPY)KAIOIIUM SBJICHUSM;
(hopMHPOBaHKHE HAYYHOTO MHUPOBO33PCHHMSI KaK pe3yJIbTaTa U3yUeHHUsI OCHOB CTPOCHHS MaTepHH U (QyHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;
(hopMHPOBaHHE YMEHHUI OOBSCHATH SBJICHHS C UCIIOJIb30BaHUEM (DU3HUYCCKUX 3HAHWHA U HAYIHBIX JIOKA3aTeIbCTB;

(hopMHpOBaHKE MPEACTABICHUHA O pOJIA (PU3HMKH JUTSI PA3BUTHS IPYTUX €CTECTBEHHBIX HAyK, TEXHUKH M TEXHOJIOTHH.

JlocToKeHe 3TUX IIeiei oOecrieYrBaeTesl pelieHHeM CIEAYIOIUX 3a7a4d B MPOIecce U3ydeHHsl Kypca (PM3MKH Ha ypOBHE CpeIHEero oOIIero
00pazoBaHUs:

HpI/IO6p€TeHI/IC CHCTEMBI 3HAaHHH 00 06I_HI/IX (1)I/ISI/I‘IGCKI/IX 3dKOHOMCPHOCTAX, 3daKOHAX, TCOPHUAX, BKIHOYUAA MCXAHUKY, MOJICKYJIISIPHYIO q)HSHKy,
QJICKTPOANHAMUKY, KBAHTOBYHO (1)I/I3I/IKy X 3JICMCHTBI aCTpO(I)I/BI/IKI/I;

q)OpMI/IpOBaHI/IC YMCHI/Iﬁ IMPUMCHATb TCOPCTHYCCKHUC 3HAHUA JIA 00BICHEHHUS (1)I/ISI/IIIGCKI/IX SIBJICHUI B Opupoac U AJIA IMPUHATHA HPAKTHUYCCKUX
peI_HeHI/Iﬁ B HOBCCHHCBHOﬁ KHU3HU,

OCBOEHHE CII0CO00B pPCUICHUA PA3JIMYHBIX 3aaa4 C SIBHO SaﬂaHHOﬁ (1)I/ISI/I‘IGCKOI‘/‘I MOJCIIbIO, 3a1a4, MOApPa3dyMeBarOIUX CAMOCTOSATCIIBHOC CO3daHHC
(I)HBHqCCKOﬁ MOACIIH, aJIeKBaTHOM YCIIOBUAM 3a1a4U;



MOHUMaHUE (PU3NYECKUX OCHOB M NPHUHLHUIIOB JEUCTBUS TEXHUYECKHX YCTPOMCTB M TEXHOJIOTMUYECKUX IMPOIECCOB, X BIUSHUS Ha OKPYXKAIOUIYIO
cpeny;

OBJIaZICHUE METOJAaMH CAMOCTOSITENIbHOTO IUIAHUPOBAHUS W TPOBEICHHS (U3NYECKUX HKCIEPUMEHTOB, aHAIW3a U HHTEPIPETalud WHEPOpMAaINH,
OIpEAEIICHUs JOCTOBEPHOCTH MOJIy4EHHOTO PE3yJIbTaTa;

CO3JIaHUE YCIOBUMN JUIsl pa3BUTUS YMEHUM IIPOEKTHO-UCCIIEI0BATEIbCKON, TBOPUECKON IEATEIbHOCTH.

Ha uzyuenue ¢usuku (0a30BbIil ypoBEHb) Ha YpOBHE cpenHero odmiero oopazoBanus otBoautcs 136 yacos: B 10 kitacce — 68 yacoB (2 yaca B
Hezeno), B 11 kinacce — 68 yacoB (2 yaca B HEZIEINIO).

[Ipennaraemslii B mporpamme no (pusmke nepeyeHsb J1abopaTOPHBIX U MPAKTUYECKUX padOT ABIISETCS PEKOMEHIOBAaHHBIM, YUUTENb AETIAET BHIOOD
MIPOBEJIEHUS J1a0OPAaTOPHBIX padOT U OTBITOB € YIETOM MHAMBHUAYAIbHBIX OCOOEHHOCTEN 00yJaromuxcsl.

COIJEP KXAHUE OBYUEHUA
10 KJIACC
Pa3znen 1. ®u3nka 1 MeTOAbI HAYYHOI' O MO3HAHUS

®dwusuka — Hayka o mpupoze. Haydnbie MeTOIpI MO3HAHKS OKpY)Karoliero Mupa. Poiib sSkcriepuMeHTa U TEOpUH B MPOIecce MO3HAHUS TPUPO/IBL.
DKCHEpUMEHT B (PU3UKE.

MOI[GJ'II/IpOBaHI/Ie (l)I/IBI/I‘ICCKI/IX SIBIICHUH U PO ECCOB. HaquLIe runotTe3pl. duzndyeckue 3aKOHBI H TCOPHUHU. FpaHI/IHH MNPpUMCHUMOCTH
(bH?)H‘iCCKI/IX 3aKOHOB. HpI/IHHI/IH COOTBETCTBHA.

Ponb u mecTo ¢usnku B GopMHUPOBaHUH COBPEMEHHON HAYYHOU KapTHUHBI MUPA, B IPAKTUUYECKON JIEATSIHPHOCTH JIFOJICH.
Jlemoncmpayuu

AmHajoroBesie 1 I_[I/I(i)pOBBIe HU3MCPUTCIIbHBIC HpI/I60pI>I, KOMIIBIOTCPHBIC AATUYUKH.



Paznen 2. Mexanuka
Tema 1. Kunemamuxka
Mexanudeckoe ABuxeHrne. OTHOCUTEIBHOCTh MEXaHN4YeCKOTO ABMxkeHusa. Cructema orcuéra. Tpaekropusi.
[Tepemernienue, CKOPOCTh (CpeaHsIsl CKOPOCTh, MTHOBEHHAS! CKOPOCTh) M YCKOPEHHUE MAaTepUaIbHON TOUKH, UX MPOEKIIMN HA OCHU CUCTEMBI
koopauHat. ClioKeHHe IEPEMEIICHHUN U CII0KEHUE CKOPOCTEH.

PaBHOMepHOE U paBHOYCKOPEHHOE NPSAMOIMHENHOE BrkeHue. ['padrku 3aBUCMMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHMSI, ITyTH U TIEpEMELICHUS
MaTepUaIbHON TOYKHA OT BPEMEHHU.

CBoboaHoe majieHre. Y CKOpeHrue CBOOOTHOTO TTaICHHS.

KpuBonuneiitHoe nBuxeHue. /[BrkeHne MaTepraibHOM TOUYKHU 10 OKPY>KHOCTH € IMMOCTOSIHHOM 110 MOJYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb,
nuHeWHast ckopocThk. [lepron u vactora oOpameHus. LleHTpocTpeMuTebHOE YCKOPEHHE.

TexHnueckne ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: CIUAOMETP, ABMKEHUE CHAPSIIOB, LIEITHBIE U PEMEHHBIE NTEPEIAYH.
Jlemoncmpayuu

Mogenb cucteMsbl OTCUETA, UILTFOCTPALIUS KUHEMAaTUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpaszoBanue IBUKEHHNA C UCIOIH30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3ayXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue aBrkeHus Tena, OpolIeHHOTO MO YIIIOM K TOPU30HTY U TOPHU30HTAIIBHO.

N3mepenue yckopeHHst CBOOOTHOTO MaeHHUS.



HampaBiieHne CKOpOCTH MPH IBMKEHUU 110 OKPY>KHOCTH.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi
N3ydeHne HepaBHOMEPHOTO JBUKCHHSI C IEJIbIO OMPEICIICHUSI MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOUIEHUS MEXIy MYTSIMH, IPONACHHBIMU TEJIOM 3a I[IOCJIEJOBATEIbHbBIE paBHbIE IPOMEXKYTKM BPEMEHU IpU
PaBHOYCKOPEHHOM JBW)KEHUU C Ha4aJIbHOM CKOPOCTbHIO, paBHOW HYJIIO.

N3yuenune nBUKEHNs ApUKa B BA3KOU KHUJIKOCTH.

N3yuenune nBukeHus tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuniun otHocutenbHocTH ["anunes. [lepBsiil 3akoH HetoToHa. MIHEpUManbHbIe CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3uimu cui. Bropoit 3akon HeroToHa 1151 MatepruainbHOU TOUkH. Tpetnil 3akoH HeroToHa AJ1st
MaTepUaIbHbIX TOYEK.

3akoH BceMHpHOTo TAroteHus. Cuna tspkectu. [lepBas kocmMuyeckas CKOpOCTb.

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

Tpenue. Buabl Tpenus (moxosi, ckojbkeHus, kaueHus). Cuna tpenus. Cyxoe Tpenue. Cuja TpPeHUS CKOJNBKEHHUS U CHUJIA TPEHHS IMOKOSI.
Koaddunument tpenus. Cuna conpoTUBIEHUS IPU JBUKEHUH Tela B )KUAKOCTU UITU Tase.

HOCTyrIaTCJ'ILHOG H BpaliaTCJIbHOC ABUKCHUC a0COIIOTHO TBépI[OFO TCa.
MOMEHT CUJIbl OTHOCHUTEIHLHO OCH BpalllCHUAA. IInedo cumel. YcnoBus PaBHOBCECHUA TBép,I[Ol"O TCIa.

Texauueckue yCTpOﬁCTBa " IPAKTUYCCKOC IMPUMCHCHHUC: IIOJIIUITHUKHA, IBHKCHUC HCKYCCTBCHHBIX CITYTHHUKOB.



Jlemoncmpayuu

SIBrieHne nHEepLUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TEN.

Bropoi1 3akon HeroTona.

N3mepenue cui.

CrnosxeHue cui.

3aBUCUMOCTD CHJIBI YIIPYTOCTH OT A€(POPMAIIHH.

HeBecomocTts. Bec Tena npu yCKOpEHHOM MOAbEME U TTAJICHUH.

CpaBHEHHE CHIT TPEHUS TIOKOSI, KAYEHUS U CKOJTLKEHUSI.

VYcnoBust paBHOBecUs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3yuenue nBuxenust Opycka 1o HaKJIIOHHOW IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BOSHUKAIOIIUX B MPYKUHE U PE3UHOBOM 00pasiie, oT ux aehopMalnu.
HccnenoBanue ycaoBuid paBHOBECHs TBEPJOTO TeJAd, UMEIOIIETO OCh BPALLICHHUS.
Tema 3. 3akonwl coxpanenus ¢ mexanuke

I/IMHyJ'ILC MaTepHaHBHOﬁ TOYKH (Tena), CUCTCMblI MAaTCPHUAJIbHBIX TOYCK. I/IMHYJ'IBC CUJIbl U U3MCHCHHC HMIIYJIbCa TCJIa. 3akoH COXpaHCHUA
HUMITYJIbCA. PeakTuBHOE ABHKEHHE.



Pabota cusbl. MOIHOCTD CHIIBL
Kunernueckas sHEprusi MaTepuanbHON TOUKU. Teopema 006 N3MEHEHUN KHHETUYECKON SHEPTHH.

[TorenmmanpHas sHeprus. [loTeHIMaNBEHAS SHEPTUs YIpyro aeGopmMupoBaHHOM NpYKUHBI. [loTeHIIMaNbHAS YHEPTUS Tena BOIH3M MOBEPXHOCTH
3eMitn.

HOTeHHI/IaJII)HI)Ie 1 HCIIOTCHIIMAJIbHBIC CHUJIBI. CBs3b pa6OTI)I HCIMOTCHIMAJIBbHBIX CHJI C U'BMCHCHHUECM MEXaHHMYECKOM SHEPruu CUCTEMBI TCJI. 3aKkoH
COXpPaHCHUA MEXaHHYECKOM SHEPTIHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckue ycTpoiCcTBa U MIPAKTUYECKOE TPUMEHEHHUE: BOJOMET, KOTIEP, MPYKUHHBIN TTUCTOJIET, ABMKCHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBUKEHHUE.

[Tepexon moTeHITMATBHOM SHEPTHH B KWHETUUYECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHnne abCOTOTHO HEYNPYroTo yAapa ¢ MOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBs3u pa6OTBI CUJIBI C U3BMEHECHHUEM MEXaHUYECKOM SHEPIUHU TCJia Ha MPUMEPEC PACTIKCHHUA PC3UHOBOTO KI'yTa.

Pa3nen 3. MonekyasipHasi puznka 1 TepMOIHHAMHUKA



Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUUECKOU MeopUul

OCHOBHBIE TOJIOKCHHSI MOJIEKYJISIPHO-KMHETHUECKON TEOPUH U WX OMBITHOE oOocHoBaHHE. bpoyHoBckoe nBmxkeHue. Juddysus. Xapakrep
JIBVDKEHUSI M B3aMMOJICHCTBHSI YacTHUI] BelecTBa. MoOIeNH CTPOCHHS T'a30B, KUIKOCTEH W TBEPIBIX TeNl U OOBSCHEHHE CBOWCTB BEIIECTBA HA OCHOBE
aTHX Mojeneil. Macca u pazmepsl MoJiekyi. Konnuectso Bemectsa. [loctosinaas ABorapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. llkana temneparyp Llenbcus.

Monens uaeanbHoro raza. OCHOBHOE ypaBHEHHME MOJIEKYISIPHO-KWHETUYECKOW TEOpUH HAealbHOro rasza. AOCOJIIOTHas TeMieparypa Kak mepa
CpeHEH KMHETUYECKOM SHEPruy TEIIOBOro JBWXKEHMS 4dacTul rasa. Illkana temneparyp KensBuna. I'a3oBble 3akoHBI. YpaBHeHue MeHpeneeBa—
Knaneiipona. 3akon JlampToHa. M3omporecchl B HIEaNbHOM Ta3e C IOCTOSIHHBIM KOJMYECTBOM BellecTBa. ['paduueckoe mnpencraBieHue
M30IIPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuueckue ycTpoiicTBa U MIPaKTUUECKOE TPUMEHEHHUE: TEPMOMETP, OapomeTp.

Jlemoncmpayuu

OnbIThI, TOKa3bIBAIOUINE TUCKPETHOE CTPOCHHE BEUIECTBa, POTOrpaguu MOJIEKYI OPTaHUYECKUX COSTMHEHUH.

OmnbrTel 10 AU GY3UN KUTKOCTEN U Ta30B.

Monenbs OpOyHOBCKOTO JIBUKEHHUSI.

Monens onbiTa LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYILIECTBOBAHNE MEXMOJIEKYISIPHOTO B3aUMOICUCTBUSI.

Mogenb, WUTFOCTPUPYIOLIAsk IPUPOLY JABJIEHUS ra3a Ha CTEHKH COCYy/a.

OHLITBI, HIUTIOCTPUPYIOIIUEC YPAaBHCHUC COCTOSAHUA NACAJIBHOI'O Ira3a, U30IPOLECChI.

Yuenuueckuii sxcnepumenm, nabopamopmvie padomul



Omnpenenenrne Macchl BO3/IyXa B KIIACCHON KOMHATE Ha OCHOBE M3MEpeHU 00bEMa KOMHATHI, TABJICHUS U TEMIIEPaTyphl BO3IyXa B HEM.
HccnenoBanue 3aBUCUMOCTH MEXKAY MapaMeTpaMu COCTOSIHUS Pa3peXEHHOTO rasa.
Tema 2. Ocnoevl mepmoounamuxku

Tepmoannamuueckas cuctema. BHyTpeHHss 3HEpTrHsi TEpMOIMHAMUYECKON CUCTEMBI U CIIOCO0b! €€ n3MeHeHus. KonruecTBo TemnoTel U padora.
BuyTpeHHss 3Heprus 0JHOATOMHOIO HMJEalbHOTIO ra3a. Buael Temonepenadn: TEIIONPOBOIHOCTb, KOHBEKIMSA, U3JIydEHUE. Y IeJbHas TEIJIOEMKOCTD
BeecTBa. Kom4ecTBo TEIIOTH pHU TEIUIONEpEaaye.

[Tonarue 06 ammabatHom mnporecce. [lepBolii 3akOoH TepMoauHaMHuKd. [IpuMeHeHHE MEepBOro 3aKOHA TEPMOJIMHAMUKH K H30IPOIIECCAM.
I'paduueckas unTepnperanus padbOTHI rasza.

Bropoii 3akon TepmonHamMuki. HeoOpaTHMOCTh TPOIIECCOB B IPUPOJIE.

Tennossie MamuHbl. [IpuHIAIBL ASWCTBUS TEMIOBBIX MammuH. [Ipeobpa3oBaHus 3HEPTUHU B TEIIOBBIX MarmuHax. KoadduiuenT nonesnoro
neiicTBus TeroBoi mamuHbl. [{ukin Kapao u ero koahGuimeHT noje3Horo AeicTBUsI. DKOJIOTHIECKHE MTPOOIEMBI TETNIOOHEPTETHKH.
Texuuueckue ycTpoicTBa M MPAKTUYECKOE MPUMEHEHUE: JBUTaTelb BHYTPEHHEr0 CropaHusi, ObITOBOM XOJIOAUIBHUK, KOHIUIIUOHED.
Jlemoncmpayuu

V3MeHeHre BHYTPEHHEH DHEPTUU Tella PU COBEPIICHUH PabOTHI: BBUIET MPOOKU M3 OYTBUIKH IIOJ JICHCTBUEM C)KATOTO BO3IyXa, HArpeBaHHE
a¢upa B JaTyHHOU TPYOKe IMyTEM TpEeHHS (BUIACOIEMOHCTPAIHS).

N3menenue BHyTpeHHEH sHEpruu (TeMIepaTypbl) Teja Mpu Terionepeaaye.
OmnpIT 10 aguabaTHOMY PaCHIMPEHHUIO BO3/1yXa (OMBIT C BO3AYIIITHHIM OTHUBOM).
Monenu mapoBoii TypOUHBI, IBUTATel BHYTPEHHETO CTOPAHUs, PEaKTUBHOTO JBUTaTEeIsl.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul



N3mepenue yaenbHOu TeIIOEMKOCTH.
Tema 3. Azpecamnvie cocmoanua eewjecmea. Pazogvie nepexoovl

[TapooOpazoBanue u koHAeHcanus. VMcnapenue u kureHue. AOCOTIOTHAS M OTHOCHTENbHAS BIAKHOCTh BO3/ayxa. HacklmeHHblid map. Y nenpHast
TeIU10Ta napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JaBJICHHUS.

Teépmoe tenmo. Kpucrammmdaeckue u amopdHbIe Tena. AHU30TPOIUS CBOMCTB KpUCTALIOB. JKuakue kpuctauibl. COBpEeMEHHBIE MaTepHAIIbL.
[InaBnenue u Kkpucraumsanus. Y aenpHas TerioTa niasienus. CyonuManus.

VYpaBHeHUE TEIUIOBOTO OaliaHca.

TexHnueckre ycTpOMCTBA M NPAKTUYECKOE NMPUMEHEHHWE: THIPOMETP M IICUXPOMETP, KaJOPHUMETP, TEXHOJOTHH IOJYyYEHUS COBPEMEHHBIX
MaTepHuaoB, B TOM YUCJIE HAHOMATEpPUaJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIEHHBIX TAPOB.

Kunenue mpu NOHMWKEHHOM JaBJICHUH.

CriocoObl U3MEPEHUS BIAXKHOCTH.

HaGnronenue narpeBaHus U TUTaBJICHUS KPUCTAIUIMYECKOTO BEIIECTBA.
JleMoHCTpaIys KpUCTAIIOB.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

I/ISMepeHI/IC OTHOCHUTEIBHOMN BIAKHOCTH BO3yXa.



Pa3nea 4. diekTpoanHaMuKa
Tema 1. Inekmpocmamuka

OnexTpuszanus Teia. DJIeKTpuueckuil 3apsia. JlBa Buaa 3neKTpuyeckuX 3apsiioB. IIpoBOAHMKM, AWANEKTPUKU W TMOIYHNPOBOJHHUKHU. 3aKOH
COXPAaHEHUS MIEKTPUYECKOTO 3apsAa.

B3aumopeiictBue 3apsiioB. 3akoH Kynmona. ToueuHsblil 3ieKTpUUEeCKUi 3apsia. DiekTpuueckoe moiie. Hanpsxk€HHOCTh 3JIEKTPUUYECKOro IMOJIs.
[IpuHIHI CynepIO3UIIUY SIIEKTPUYECKUX TToNeH. JIMHNN HAaIPsSKEHHOCTH 3JIEKTPUYECKOTO TTOJIS.

Paborta cun snexrpocratudeckoro mnois. Ilorenuman. PasHocTs moreHuuanoB. IIpoBOAHMKM M AMANIEKTPUKH B 3JIEKTPOCTaTUYECKOM IIOJIE.
JlnanekTpuyeckast IpOHUIIAEMOCTb.

DnekTpoéMKoCcTh. KoHIeHcaTop. DNeKTPOEMKOCTh TIIOCKOTO KOHAEHCATOpa. DHEPTrUsl 3apsyKEHHOTO KOHIEHCATOPA.

TexHudyeckne yCTpOWCTBA M INPAKTHYECKOE MPUMEHEHHE: DJJICKTPOCKOIN, DJIEKTPOMETDP, JJIEKTPOCTATHYECKas 3allnTa, 3a3eMIICHUE
ANIEKTPOTPUOOPOB, KOHJEHCATOP, KOMMPOBAJIbHBIN anmnapaT, CTpYHHBIN PUHTEP.

Jlemoncmpayuu

YCTpolCTBO M MPUHIUIT IEUCTBUS SJIEKTPOMETPA.
BsaumoneiicTBue Ha3IEKTPU30BAHHbBIX TE.
DReKTpUUYECcKOe MoJie 3apsHKEHHBIX Tell.
[IpoBOTHUKY B 3JIEKTPOCTATUYECKOM IIOJIE.
DneKkTpocTaTUyecKas 3aluTa.

JIMDIEKTPUKH B DIIEKTPOCTATUYECKOM TIOJIE.

3aBHCHMOCTh BHCKTPOéMKOCTI/I IJIOCKOT'O KOHACHCATOPpa OT INIOAAN INIACTUH, PAaCCTOAHUA MCKAY HUMHU U ﬂH3HeKTqueCKOﬁ IMPOHUIIAaCMOCTH.



OHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3Mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. IlTocmoannwiit Inekmpuyeckuit mox. Toku é paziuyHvix cpeoax

DNEeKTPUYECKUM TOK. Y CIIOBUS CYIIECTBOBAHUS AIeKTpuueckoro Toka. Microunuku toka. Cuiia Toka. [TocTOSIHHBIN TOK.
Hanpsokenne. 3akon OMa a5 ygacTka LIETH.

QHCKTpI/I'-IeCKOG COIIPOTUBJICHHC. YJICJ'II)HOG COIIPOTHUBIICHHUE BCIICCTBA. HOCJ’IeJIOBaTeJ'II)HOG, napamiCJbHOC, CMCHIAHHOC COCIMHCHHC
IIPOBOAHHKOB.

PaboTa anekTpuueckoro Toka. 3akoH Jlkoyns—JIeHnia. MOIHOCTE AIEKTPHUYECKOTO TOKA.

DNEeKTPOABMKYIAS CHJIa U BHYTPEHHEE COMIPOTUBIICHNE HCTOYHHUKA TOKa. 3akoH OMa JIj1s MOJTHOM (3aMKHYTOM ) AeKTpruieckoi renu. Kopotkoe
3aMbIKaHHUE.

DNeKTpOHHAas TPOBOAUMOCTD TBEPABIX METANIOB. 3aBUCUMOCTh COMPOTHUBIICHUS METAJIJIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb.
DIIEKTPUYECKHUI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBoanuku. CoOCTBEHHAsI U MPUMECHAsI IPOBOIUMOCTh MOTYIPOBOIHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHIKOBBIE TPUOOPHI.
DIEeKTpUYECKUN TOK B paCTBOpaX U paciuiaBax 3JIEKTPOJUTOB. DIEKTPOIUTHYECKAs AUCCOLMALMS. DIEKTPOIIU3.

DneKkTpuyecKuil TOK B razax. CaMOoCTOSATEIbHBIN U HECAMOCTOATENbHBIN pa3psa. Monnus. [lna3ma.

Texnuueckue ycTpOHCTBA U MPAKTUYECKOE MPUMEHEHHUE: aMIIepMETp, BOIBTMETP, PEOCTaT, ICTOYHUKH TOKa, JJIEKTPOHArpeBaTelbHbIe IPUOOPHI,

QJICKTPOOCBETUTCIIbHBIC HpI/I60pBI, TCPMOMETP COIPOTUBJICHUS, BaKyyMHBIfI Anoa, TCPMUCTOPHI H (I)OTOpe?»I/ICTOpBI, HOHYHpOBOI[HI/IKOBHﬁ JAUO0,
raJJbBaHHKaA.



Jlemoncmpayuu

N3MepeHue cuibl TOKa U HaIPSKEHUSL.

3aBUCUMOCTb COMPOTHUBIICHUS [IMJIMHIPUIECKUX MPOBOJHUKOB OT JITUHBI, TIJIOIIAM TTOTIEPEYHOTO CEYCHHS U MaTepuaa.
CMmeranHoe coeIMHEHUE MPOBOTHUKOB.

[Ipsimoe n3mepenue 3eKTpoIBIKyIIEr criibl. KOpOTKOE 3aMblKaHME rajlbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHHUS.
3aBUCUMOCTb COMIPOTHBIICHUS] METAJIJIOB OT TEMITEPaTyPHI.

[TpoBOAUMOCTB JIEKTPOJIUTOB.

HckpoBoii pa3psaa M NpOBOAUMOCTb BO3AYXaA.

OIHOCTOPOHHSSI NPOBOAUMOCTD JUO/A.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3ydeHne cMeanHoro COeIMHEHUSI PE3UCTOPOB.

N3Mepenne 3eKTpOoABUKYIIEH CHUITbl MICTOYHMKA TOKA U €0 BHYTPEHHETO COMPOTHUBIICHUS.

Hab6nrogenue anektposusa.

MexnpeaMeTHbie CBSI3H

HSy‘IeHI/IC Kypca (I)I/I?»I/IKI/I 0a30BOTO YPOBHA B 10 kmacce OCYHICCTBJIACTCA C y‘IéTOM COACPIKATCIBbHBIX MCXKIIPCIMCTHBIX CBs3€EH C KypCaMu
MaTCMaTHUKU, 6I/IOJIOFI/II/I, XHUMMHU, reorpa(bm/l U TCXHOJIOTHH.

MeofcnpedmeMHble nonsamus, CBA3aHHBIC C HU3YYCHHUECM MCTOJOB HAYYHOI'O IIO3HAHUA: SABJICHUC, Hay‘-IHHﬁ (I)aKT, THUIIOTE3A, (I)I/ISI/ILIGCKEUI
BCJIMYNHA, 3dKOH, TCOPH, Ha6J'IIOI[eHI/IC, SKCIICPUMCHT, MOJCIIMPOBAHUC, MO/JCIIb, UBMCPCHUC.



Mamemamuxa: penieHue CUCTEMbl YpaBHEHMH, JUHEWHas (yHKuus, mnapaboja, runepOona, ux rpaukd U CBOWCTBA, TPUTOHOMETPHUECKHUE
(GyHKIMU: CHHYC, KOCHHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBI M MX MPOEKIIUN Ha OCH KOOPAWHAT, CIOKECHHE
BEKTOPOB.

Buonoeusn: Mexanndeckoe MBWKEHUE B )KUBOH npupoze, nuddy3us, 0cMOc, TeIUIO0OMEH JKUBBIX OPraHU3MOB (BHUIbI TEIUIONEPEIAauH, TEIIIOBOE
PaBHOBECHE), DIIEKTPUUECKUE ABJICHUS B )KUBOW MIPUPOJIE.

Xumus: AUCKPECTHOEC CTPOCHHUE BCUICCTBA, CTPOCHUC AaTOMOB W MOJICKYJI, MOJIb BCIICCTBA, MOJIsIpHAs Macca, TCIIJIOBLIC CBOMCTBA TBép[[I)IX TCII,
)KI/I)IKOCTCI\/JI H ra30B, DJICKTPUYCCKUEC CBOMCTBA MCTAJIJIOB, DJICKTPOJIUTUYCCKAA AUCCOLMalVsd, I'albBaHUKaA.

l'eoepagpus: BNaXXHOCTh BO3/1yXa, BETPbI, 0ApOMETpP, TEPMOMETD.
Texnonozus: npeodbpazoBaHUe JBIKEHUI C HCIOIb30BAaHUEM MEXaHM3MOB, YU€T TPEHHUS B TEXHHUKE, MOJIIMIIHUKH, HCIOJIb30BAaHHE 3aKOHA
COXpaHEHHUs UMIyJlbCa B TEXHUKE (pakeTa, BOJOMET W JIpYyrue), JABUraTellb BHYTPEHHETO CropaHus, MapoBas TypOuHa, ObITOBOM XOJIOJWJIBHUK,

KOHAWIUOHEP, TEXHOJIOTNU MMOJTYUCHUSA COBPEMCHHBIX MAaTCPUAJIOB, B TOM YMCJIIC HAHOMATCPHUAJIIOB, U HAHOTCXHOJIOTHUH, SJICKTPOCTATUUCCKAA 3allnTa,
3a3eMJICHUE AJIEKTPOIIPHUOOPOB, KCEPOKC, CTPYHHBIN MPUHTEP, JICKTPOHATPEBATEIIbHBIC TPHUOOPHI, IMEKTPOOCBETUTEIBHBIE MPUOOPHI, TaThBAHUKA.

11 KJIACC

Pa3znen 4. diiekTpoauHaMHuKA
Tema 3. Maznummnoe none. I1eKMpPOMAZHUMHAA UHOYKUUA

ITocTosiIHHBIE MarHUTHI. B3aHMOZ[eﬁCTBHe MOCTOSIHHBIX MarHuTOB. MarHuTHoOE MoJe. BGKTOp MarHUTHOM HUHAYKIUU. HpI/IHHI/IH CYIIEPIIO3NITNHN
MarHuTHBIX IToJieH. JIMHUK MarHuTHOM HUHAYKIHUU. KapTI/IHa JIMHAH MarHATHOM HWHAYKIUUA ITOJIA MOCTOAHHBIX MAlHUTOB.



MaruutHoe 1oJie NpPOBOJHUKA C TOKOM. KapTWHa JIMHUN MHAYKIMM MarHMTHOTO IOJISI JUIMHHOTO IpPSIMOIO IPOBOJAHMKA W 3aMKHYTOTO
KOJIBLIEBOTO ITPOBOJIHUKA, KATYIIKU ¢ TOKOM. OnbIT Opcrena. BzaumoaelicTBre NpoBOJHUKOB C TOKOM.

Cuna Amniepa, €€ MOAYJIb U HallpaBJICHUE.
Cuuna Jlopenna, e€ MOAyab M HallpaBlieHHE. J{BIKeHNE 3apsHKEHHOM YacTUIBI B OJHOPOAHOM MarHUTHOM mosie. PaboTa cuiet Jlopenna.

SBnenue sneKTpoMarHuTHOM UHAYKIUHU. [I0TOK BEKTOpa MarHUTHON MHIYKIIUU. DIIEKTPOIBUKYIAS CUJIA MHIYKIIUU. 3aKOH 3JIE€KTPOMAarHUTHON
nHaykuuu dapanes.

BpreBoe QJICKTPUYCCKOC IIOJIC. 9H€KTpOI[BH)KYHIa$I CuJia MHAYKIIMU B MPOBOAHUKE, NBIDKYIICMCA IMOCTYIIATCIIBHO B OAHOPOJHOM MArHUTHOM
I10JIC.

[IpaBuio Jlenna.
NHayKTUBHOCTB. SIBI€HNE CAMOUHAYKIIUU. DJIEKTPOABMKYILAS CUIAa CAMOUHIYKIIUH.
DHEPrusi MarHUTHOTO TOJISI KATYIIKA C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

Texauueckue YCTPOﬁCTBa N IPAKTHYCECKOE IIPUMCHCHHUEC. IIOCTOSAHHBIC MArHUTbl, O3JICKTPOMArHUThl, OJICKTPOABUIAaTCJIb, YCKOPHUTCIU
QJICMECHTAPHBIX YaCTHUIl, MHAYKIIMOHHA I1€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHE 3NIEKTPOHHOTO MTyYKa MAarHUTHBIM TIOJIEM.
JIMHUYM UHIYKIIMA MarHUTHOTO TOJIS.

BzaumoaeiictBue ABYX IIPOBOAHUKOB C TOKOM.



Cuna Awmrnepa.

[erictBue cuiibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.

SIBneHue AIEKTPOMArHUTHON UHAYKIIHH.

IIpaBuiio Jlenna.

3aBUCUMOCTD IEKTPOABIIKYILEH CHIIBI MHIYKIIUH OT CKOPOCTH U3MEHEHHS MarHUTHOTO TIOTOKA.
SIBneHne CaMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenne MarHuTHOTO MOJIA KaTYIIKHA C TOKOM.

HccnenoBanue AeCTBUSA MOCTOSIHHOIO MArHATA HA PAMKY C TOKOM.

I/ICCJ'ICIIOBaHI/Ie SABJICHUS SHCKTpOMaFHHTHOfI HHAYKOWH.

Pa3znea 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazcHuUmHbsle Ko1e0anus

Konebarenbnas cucrema. CBo60AHBIE MexaHndeckue konebanus. ["apmonnueckue konedanus. [lepuoa, yactoTa, ammmryaa u ¢asa kojaeOaHui .
[IpyxuHHBIA MasgTHUK. MaTemMaTHYeCKUii MasTHHK. YpaBHEHHE TapMOHHMYECKUX KojeOanuil. [IpeBpaiieHue sSHEpPrud MNpu TaPMOHUYECKHX

KOJICOaHUAX.

KonebarenbHbrit KOHTYD. CBO6OI[HBI€ QJICKTPOMArHUTHBIC KoJicOaHHS B nacaJbHOM KoJIeOaTeIIbHOM KOHTYpC. Amnanorus MCKAY
MCXaHUYCCKUMU U DJICKTPOMAI'HUTHBIMHA KOJICOaHHUSMH. CDopMyJIa TomcoHa. 3akoH COXpaHCHUA SHCPIUH B UACAIIbHOM KoJie0aTeIbHOM KOHTYpEC.



[IpencraBinenne o 3aTyxarolmMX KoJjeOaHuAX. BbIHyXKIeHHble MexaHMuecKue KoJieOaHus. Pe3oHaHC. BpIHyXIEHHBIE 3JEKTPOMarHUTHbBIE
KOJICOaHUS.

[lepemennblit Tok. CUHYCOUJAJIbHBIN NTEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIIUTYAHOE U ACUCTBYIOIIEE 3HAYEHUE CHIIbI TOKA U
HaIpsKEHUS.

Tpancopmarop. IlpomsBoncTBo, mepeaada H TMOTPEOJSCHHE SJICKTPUYECKON DSHEPruM. OKOJOTHMYECKHE PHUCKHM IPU IMPOU3BOJICTBE
aneKTposHepruu. KynpTypa UCTIONB30BaHMs JIEKTPOIHEPTUN B TIOBCETHEBHOM JKU3HHU.

TexHuueckune ycTpoicTBa U MPaKTUYECKOE TPUMEHEHHE: DIIEKTPUUECKHI 3BOHOK, TEHEPATOP MEPEMEHHOTO TOKa, TUHUU JIEKTpoIepeaay.
Jlemoncmpayuu

HccnenoBanue napameTpoB Kosie0aTeNbHOM cucTeMbl (IPYKMHHBIN WM MaTeMaTUYECKUN MasiTHUK).
HaGnrogenue 3aryxaromnmx Kojie0aHu.

HccnenoBanue cBONCTB BBIHYKICHHBIX KOJICOAHUH.

Ha6nronenue pezonanca.

CBOOOIHBIE AEKTPOMArHUTHBIE KOJIeOaHusI.

OcmorpaMmsl (3aBUCUMOCTH CHIIBI TOKA U HAMPSIKEHHS OT BPEMEHH) JIJIs 2JIEKTPOMArHUTHBIX KOJeOaHuM.
Pe3onanc npu nocneaoBaTenbHOM COEIUHEHUU PE3UCTOPA, KaTyIIKU HHAYKTUBHOCTH M KOHJIEHCATOPA.
Monenb TUHUU 3IEKTPOIepeIauH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

HccnegoBanue 3aBUCUMOCTH nepruoaa Majiblx KOJIeOaHMM r'py3a Ha HUTU OT IUIMHBI HUTHU U MACChI I'py3a.



HccnegoBanue MNEPCMCHHOT'O TOKA B LICTIN M3 IMOCJICAOBATCIBHO COCIUHEHHBIX KOHACHCATOpA, KaTYIIKH U PE3UCTOpPA.

Tema 2. Mexanuueckue u 31eKmpomMazHumHbsle 60JHbl

MexaHnnyeckue BOJIHBI, yCiI0BUs pacnipoctpaHeHus. [lepuon. CkopocTs pacpocTpaHeHHs U JJIMHA BOJIHbIL. [lonepeunbie 1 Npo10IbHbBIE BOJIHBI.
WuTepdepentyst u qudpaxiuss MEXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. I poMKocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHHIE BOJIHBI. YCIIOBUSI M3JIyd€HHUs 3JEKTPOMAarHUTHBIX BOJIH. B3ammuasi opuenTauusi BektopoB E, B, V B anekTpomarHutHOM

BojiHe. CBOICTBA AIIEKTPOMATHUTHBIX BOJIH: OTpaXXEHUE, MpeIoMIIeHHE, Nojspu3anus, tudpaxnus, narepdeperius. CKopocTh 3IEKTPOMarHUTHBIX
BOJIH.

[Ikaa sneKTpoMarHuTHBHIX BOJIH. [I[puMeHEeHNEe 27IeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.
[TpunIMIIEI paaANOCBA3U U TeneBUAeHUA. Paaromokanusi.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAOIIEH CPEIbI.

Texnuueckue yCcTpOHCTBA U MPAKTUYECKOE MPUMEHEHHE: MY3bIKaIbHbIE HHCTPYMEHTHI, YIbTPa3BYKOBasl AUArHOCTUKA B TEXHUKE M MEIUIUHE,
panap, paIMonpuéMHHUK, TeJIeBU30D, aHTeHHa, Tenedon, CBY-neusp.

Jlemoncmpayuu

OO6pa3zoBaHue U pacIpOCTPaHEHUE TIOTIEPEYHBIX U TPOJIOJIBHBIX BOJIH.
Konebmromieecs Te10 Kak HICTOYHUK 3BYKa.

HaGnrogenue oTpakeHus U MPEIoMIICHUS MEXaHUYECKUX BOJIH.
Hab6nronenue narepdepeHuy U AUPpaKiuid MEXaHHIECKUX BOJTH.

3BYKOBOMW PE30HAHC.



Habmoienue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTUTYIOW U 9aCTOTON KOJICOaHMIA.

HccnenoBanue CBOMCTB AJIEKTPOMATrHUTHBIX BOJIH: OTPaKEHUE, MPEIOMIICHHE, TIOJISIpU3aIys, TUuGPaKIus, HHTepPEPEHITU.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpsMonnHetHOE pacnpoCTpaHEHUE CBETa B OAHOPOJHOM cpene. JIyu cBera. ToueuHbIii HICTOYHUK CBETA.
OTtpakeHue cBeTa. 3aKOHbBI OTpakeHus cBeta. [locTpoeHne n300pakeHui B TUIOCKOM 3epKajie.

[Ipenomnenue cBera. 3akoHBI IpeJOMIICHHUS cBeTa. AOCONIOTHBIN MOKa3aTenb npenaomiieHus. [lonHoe BHyTpeHHee oTpaxeHue. IIpenenbHbIi
YT0J1 MOJHOTO BHYTPEHHETO OTPaKEHHUSL.

Hucnepcus cseta. CroxkHbIi cocTaB Oeoro ceera. LBer.

Colwuparornue 1 pacceuBaromie JUH3bL. ToHKas uH3a. DOKYCHOE pacCTOSIHAE M ONITUYECKas CHJIa TOHKOM JMH3BL. [locTpoeHne n3o0pakeHnii B
COOMpAaIOINX ¥ PACCEHBAIONINX JIMH3aX. DOPMYyITa TOHKOU JIMH3BI. YBEIUYCHHE, TaBAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUUECKON ONTHKH.

BonnoBast ontuka. Wutepdepennus cBera. KorepeHTHble HCTOYHMKH. YCJIOBHS HAONMIOJEHHS MAaKCUMYMOB M MHHUMYMOB B
UHTEPPEPEHIIMOHHON KapTHHE OT JABYX CUH(A3HBIX KOT€PEHTHBIX HCTOUHUKOB.

Hudpakuus cera. Judpakumonnas pemérka. YciaoBue HaOMIOACHUS TIaBHBIX MAaKCHMyMOB MpU MaJ€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(PPAKIHUOHHYIO PEHIETKY.

HOHHpI/ISaI_[I/ISI CBCTaA.

Texuuueckue YCTPOﬁCTBa U TPAKTHYCCKOC IIPUMCHCHHUC. OUYKH, JIyIia, q)OToannapaT, HpOCKHHOHHLIfI arIapar, MHKPOCKOII, TCJICCKOII,
BOJIOKOHHAas OIITHKA, ,I[I/I(bpaKI_II/IOHHaH peméTKa, IOJIAPOUA.

Jlemoncmpayuu



[IpsiMonHetHOE pacpoCTpaHEeHUEe, OTPAKEHUE U TTpesioMyieHue cBeTa. OnTudeckue mpuoopsl.
[TonHoe BHyTpeHHEEe oTpaxeHue. MoJienb CBETOBOIA.
HccnenoBanue cBOWCTB N300pakeHUM B JTMH3aX.

Moienu MUKpPOCKOTIIa, TEJIECKOIIA.

HaGnronenue nunrepdepeHiinu crera.

Ha6nronenue qudpakiuu cera.

HaGnronenue aucnepcun ceTa.

[TosryueHue CieKTpa ¢ TOMOIIBIO IPU3MEI.

[Tonyuenue cnekTpa ¢ HOMOIIBIO AUPPAKLIUOHHON PEIIETKH.
Habmonenue nonsipusaiuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
N3mepenue nokaszaTesis NpeaoMIICHUs CTEKIIA.
HccnenoBanue cBONCTB M300paKCHUH B JIMH3AX.

Ha6nronenue aucnepcun cBeTa.

Pa3nes 6. OcHOBBI ClIeNMAJILHOM TEOPHH OTHOCHTEIbHOCTH



['panubl IPUMEHUMOCTH KJIACCUYECKOW MEXaHUKHU. [IoCTynarel cenHalibHOM T€OPUH OTHOCUTEIBLHOCTH: MHBAPUAHTHOCTh MOAYJISI CKOPOCTH
CBETa B BaKyyMe, PUHILIUI OTHOCUTEJILHOCTH DUHIITEHHA.

OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTU. 3aM€JJIEHNE BPEMEHU U COKPALLEHHUE JUTUHBI.
DHeprus U UMIYJbC PEIATUBUCTCKON YaCTULIBIL.

CBs3b MacCHI C I-)HepFPleﬁ " UMITYJIbCOM peHﬂTI/IBI/ICTCKOﬁ qaCTHUIbI. 3H€pFI/I$I IIOKOsI.

Paszpnen 7. KBanToBas pusuka
Tema 1. dnemenmol K6AHMOB0OU ONMUKU
®ortonsl. Dopmyna [1nanka cBs3u s3HEPrUU GOTOHA C €r0 YaCTOTOW. DHEPTUs U UMITYJIbC (POTOHA.

OtkpeiTe U uccienoBanne ¢orodpdexra. OmpiTel A. I'. CrosneroBa. 3akoHbl doTtoddderra. YpaBHenue DitHmTerHa mas porodrddekra.
«Kpacnas rpanuna» portodddekra.

JlaBiieaune cBeta. OnbiTe! I1. H. JleGenena.

XuMH4deckoe IelCTBUE CBETA.

TexHuueckure ycTpoiCcTBa U MIPaKTUYECKOE TPUMEHEHHE: (POTO3IEMEHT, (POTOIATYUK, COJTHEUHAs OaTapesi, CBETOIUOI.
Jlemoncmpayuu

D013 PeKT Ha YCTAaHOBKE C LIMHKOBOH MIIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETO GoTod(hdexTa.



Ceeroauo.
Conneunas Garapest.
Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHuto o -uactuil. Ilmanerapnas monens atoma. Iloctymatsl bopa. M3myuenuwe wu
MOTJIoLEHNE OTOHOB MPH MEPEXO0/I€ ATOMA C OJJTHOTO YPOBHS SHEPTUH HA Apyroi. Buasl ciekTpoB. CHEKTp ypOBHEN SHEPIHH aTOMa BOJOPOJIA.

BonnoBsie cBoMicTBa yacTull. BosHel ne bpoins. KoprnyCkynsspHO-BOJIHOBOM Iyann3M.
CroHTaHHOE U BBIHYXJICHHOE H3TydCHHE.

TexHuueckune ycTpoicTBa U MPaAKTUUECKOE TPUMEHEHHE: CIIEKTPAIbHBIN aHaAIN3 (CIIEKTPOCKOIT), JT1a3ep, KBAHTOBBII KOMIIBIOTED.
Jlemoncmpayuu

Mogenb omnbiTa Pezepdopna.

Onpenenenre JUIMHBI BOJIHBI JIa3epa.

Habmronenue nuHeHyaThIX ClIEKTPOB H3IIy4EHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Hab6nronenue nuHEH4aToro CrekTpa.

Tema 3. Amomnoe a0po

9KCHepI/IMCHTH, JAOKa3bIBAKOIINUE CIIOKHOCTH CTPOCHUSA sApa. OTKpHTI/Ie pPaauOaKTHBHOCTH. Omnpiter P e3ep(1)0pna 0 OIIPEACICHUIO COCTaBa
PaaOaKTUBHOI'O U3JTYUCHUH. CBoiicTBa aJ'H:»(I)a-, 6eTa-, raMMa-us3JIydcHHus. Bausiaue pPaaAuOaKTHUBHOCTHU HaA JKUBBIC OPraHU3MBI.



OtkpeiTHE TIPOTOHA U HeWTpoHa. HyknonHast monens siapa [eitzendepra—MBanenko. 3apsia sapa. MaccoBoe uncio sapa. M3oTormsl.
Anba-pacnian. DIeKTpOHHBIN U MO3UTPOHHBIN OeTa-pacnan. I'amma-nznydyenue. 3aKoH paiOaKTUBHOTO pacaia.

DHeprus CBS3U HYKJIOHOB B siipe. SnepHbie cuibl. Jledekt Macchr sipa.

SAnepHblie peakuuu. JleneHre U CUHTE3 SAEp.

SAnepnsiit peaktop. Tepmosaepuslii cuartes. [Ipo6ieMbl U TEpCHEKTUBBI SIIEPHON SJHEPTETUKH. DKOJIOTUUECKHUE aCIIEKThI SIIEPHON SHEPTETUKH.
OnemeHTapHble yacTUlbl. OTKpPBITHE TO3UTPOHA.

MeTo 1l HAOMIOAEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHII.

OyHaaMeHTanbHble B3auMoieiicTBus. EqMHCTBO pu3nueckoi KapTHHBI MHpa.

Texnuueckue ycTpoicTBa U MPAaKTUYECKOE IPUMEHEHUE: JO3UMETp, kKamepa BunbcoHa, siepHblil peakTop, aroMHas Oomoa.
Jlemoncmpayuu

CY€TunK HOHU3UPYIOUINX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

HccnenoBanue TpekoB 4acTil (110 TOTOBBIM (GoTorpadusim).

Paspen 8. DiieMeHTBI ACTPOHOMMH U ACTPOPUZUKH

OTalbl Pa3BUTHA ACTPOHOMUMU. HpI/IKJ'Ia)IHOG U MHUPOBO33PCHUYCCKOC 3HAYCHNUEC ACTPOHOMUMU.



Bun 3B€3qH0r0 HeOa. Co3Be3ausl, spKue 3BE3/bI, IIAHETH, KX BUANMOE JIBIKCHHUE.

ConHeuHas cucreMa.

Coname. ConmHeuHass akTUBHOCTB. Vicrounnk sHeprum CouHIa U 3BE3M. 3BE3BI, MX OCHOBHBIC XapaKTEPUCTHUKH. JlmarpaMMa «CHEKTPabHBIH
KJJacC — CBETHUMOCTB». 3BE31bI TJIABHOH IOCIENOBATEIBLHOCTH. 3aBUCUMOCTH «MAacca — CBETHUMOCTB» UIS 3BE3] IVIABHOM I10CJIEIOBATEIHLHOCTH.

Buytpennee crpoenue 38371, CoBpeMEHHbIE NIPEICTABICHUS O IIPOUCX0XKACHUH U 3Bosronnu CoJHIA U 3BE3]. DTalbl )KU3HU 3BE3 L.

Mneunsiii [lyte — Hama [Nanaktuka. [lonoxxenne u asmwxenue Connna B [Mamaktuke. Tunsl ramaktuk. Pagnoramaktuku u kBazapbl. UEpHbIe
JBIPBI B SIpaxX rajJakTHK.

Bcenennas. Pacmmpenne Beenennoil. 3akon Xa06:a. Paz0Oeranue ranaktuk. Teopust bosbiioro B3pbeiBa. PenukroBoe usziyuenue.
MacmrabHast ctpykTypa Beenennoit. Meraranaktuka.

Hepeménnsie mpoOIemMbl acCTpOHOMHH.

Yuenuueckue nabnrooenus

Habmtonenust HEBOOPYKEHHBIM TJIa30M C HUCIIOJIb30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHUH I OIpe/IeNIeHUs TOJI0KEHUsI HeOECHbIX 0ObEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3/1usi CeBEpHOro MoJrylapus U SpKue 3BE3/bI.

Hab6mronenus B reneckon Jlynsl, manet, Mueunoro [lyru.

O6o0maroniee NnoBTOpeHne

Ponp Qu3uku U acTpOHOMHU B SKOHOMHYECKOH, TEXHOJIOTUYECKOM, COIMAIbHOM U ITHYECKON cepax IeaTelbHOCTH YelIOBEKa, POJib U MECTO
(U3HMKN U aCTPOHOMHH B COBPEMEHHOU HAayYHOU KapTHHE MHpPA, POib (HU3UUECKOil TeopuH B (GOPMUPOBAHUHM MPEACTABICHUN 0 (PU3UUECKON KapTHHE

MHpa, MECTO CI)PI?»H‘ICCKOﬁ KapTHUHBI MUPaA B O6IJ.[€M pARYy COBPEMEHHBIX €CTCCTBCHHO-HAYYHBIX Hpe,Z[CTaBJ'IeHI/Iﬁ O IMpupoac.

MexnpeaMeTHbie CBSI3H



Wzyuenne kypca ¢uszuku 6a3zoBoro ypoBHs B 11 Kiacce OCYIIECTBISIETCS C y4ETOM COJEp)KATEbHBIX MEXIIPEIMETHBIX CBSI3€H C KypcaMu
MaTeMaTUKH, OMOJIOTHH, XUMHH, TeOTpapuu U TEXHOJIOTHH.

Medsicnpeomemnuvle nousmusi, CBS3aHHBIE C HM3YYCHHEM METOJOB HAy4HOTO TIIO3HAHUWS: SIBJICHUE, HAaY4YHBIA (DaKT, THIOTE3a, (U3NICCKas
BEJIMYMHA, 3aKOH, TeOpHUsl, HAOIIOICHUE, IKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIE/b, H3MEPEHUE.

Mamemamuxa: penieHue CUCTEMbl ypaBHEHWH, TPUTOHOMETPHYECKHE (YHKIMU: CHHYC, KOCHHYC, TaHT€HC, KOTAaHTE€HC, OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKAECTBO, BEKTOPHI M WX MPOEKIWH HAa OCH KOOPJHMHAT, CIOXXEHHE BEKTOPOB, MPOW3BOJIHBIC 3JIEMEHTAPHBIX (DYHKIIHIA,

MIPU3HAKU NI0JI00UsI TPEYTOJIbHUKOB, OIIPEIEICHNE TUIOIIA iU IUIOCKUX QUryp 1 o0bEMa Ted.

buonocus: anexTpruyeckue sIBICHUS B )KMBOU MPUPOJIE, KOJeOaTenbHbIE IBWKEHUS B )KUBOM NPUPOJE, ONTHUECKUE SBICHUS B )KMBOU IPUPOJIE,
JNENCTBHE paJualiiy Ha )KUBbIE OPTaHU3MBI.

Xumusa: CTpoeHHE aTOMOB M MOJIEKYJ, KPUCTAIJIMYECKas CTPYKTypa TBEPHABIX Tel, MEXaHU3Mbl 00pa30oBaHUS KPUCTAJUIMUECKON peléETKy,
CHEKTpabHBIN aHAJIN3.

l'eocpachus: MarHUTHBIE MOJIFOCA 3€MIIH, 3AJI€KH MAarHUTHBIX Py, POTOCHEMKA 3€MHOM MOBEPXHOCTH, NPEACKA3aHNE 3eMIIETPSICEHUI.

Texnonozus: TAHAN SJIEKTpPOIEpenad, TeHepaTop NEpeMEHHOTO TOKAa, DJICKTPOABHIATENb, MHIYKIMOHHAS I€Yb, pajap, PaIuoONpHEMHUK, TEIEBHU30p, aHTCHHA,
tenedon, CBU-nieus, MpOEKIIMOHHBIN almapaT, BOJIOKOHHAsS ONITHKA, COJTHEYHas OaTapes.



IINTAHUPYEMMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJHEI'O OBIEI'O OBPA30OBAHMUAA

OcBoenne yuebHoro npenmera «@Du3uka» Ha YpoBHE cpelHero oomero oOpa3oBaHus (0a30BbI YPOBEHb) JOKHO OOECIEUUTH NOCTHUKEHHE
CJIEYIOIIUX JTUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JImgyHOCTHBIE pe3yIbTaTbl OCBOCHUA y‘IC6HOFO npeamMeTa «Pu3uKa» AOJKHBI OTpaxaTb TOTOBHOCTL U CIIOCOOHOCTh o6yqafonmxc;1
PYKOBOACTBOBATHLCA C(bOpMHpOBaHHOﬁ BHYTpeHHeﬁ MO3HUIIHEH JINYHOCTH, CHCTEMOM IIEHHOCTHBIX OpHeHTaHHﬁ, MO3UTHUBHBIX BHYTPCHHHUX Y66X(ﬂeHHﬁ,



COOTBCTCTBYIOIIUX TPAAUIIUOHHBIM LEHHOCTAM pOCCHfICKOFO O6H.[€CTBa, pacliMpCHUC XU3HCHHOI'O OIIbITa M OIIbITa ACATCIIBHOCTH B IIPOLICCCC
pcaim3an OCHOBHBIX HaHpaBHeHI/Iﬁ BOCIIMTATEIbHOM JACATCIBHOCTHU, B TOM YHMCJIC B 4aCTU:

1) rpakIaHCKOro BOCUTAHUS:
c(OPMHUPOBAHHOCTH TPAXKIAHCKOH MO3UIMH 00yJaromerocs Kak akTHBHOTO ¥ OTBETCTBEHHOTO WiIEHA POCCHICKOTO OOIIECTBa;
MPUHATHE TPAJIULIMOHHBIX 001EYEIOBEUECKUX I'YMAaHUCTUUECKUX U IEMOKPATUYECKUX IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIHHOCTh B MHTEPECAX TPaXKJAHCKOTO OOIIECTBA, y4aCTBOBATh B CaMOYIPAaBIECHUHU B 0Opa3oBaTEIbHOU
OpraHu3aIluy;

YMCHUEC B3aHMO}IeﬁCTBOBaTL C CONUAJIBHBIMU MHCTUTYTaAaMH B COOTBETCTBUU C UX (i)YHKHI/ISIMI/I 1 Ha3HAYCHHUEM,

TOTOBHOCTh K T'YMAaHUTapHON U BOJOHTEPCKON JIEATEIIBHOCTH;

2) NIATPHOTHYECKOTO BOCTIMTAHHUSI:

c(hOpMHUPOBAHHOCTh POCCHUICKOM TPaXIAHCKON UACHTHYHOCTH, TAaTPHOTHU3MA,;

LIEHHOCTHOE OTHOIIIEHUE K TOCYAAPCTBEHHBIM CUMBOJIaM, JOCTHKEHHUSIM POCCUUCKHUX YUEHBIX B 00JIaCTH (PU3UKU U TEXHUKH;
3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSI:

c(OpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBECHHUS;

CIIOCOOHOCTD OLCHUBAThb CUTYAlLIUIO U IPUHUMATb OCO3HAHHBIC PCIICHUA, OPUCHTUPYACH HAa MOPAJIbHO-HPAaBCTBCHHBIC HOPMbI U ICHHOCTH, B TOM
YHCJIC B ACATCIBHOCTHU y‘IéHOFO;

OCO3HAHHC JIMYHOI'O BKJIa/Jia B IIOCTPOCHUC YCTOﬁqHBOFO 6y,£[y1l[€1“0;

4)3¢TeTHYECKOr0 BOCIIMTAHUS



ACTETUUYECKOE OTHOIICHUE K MHUPY, BKJIFOUasi 3CTETUKY HAyYHOTO TBOPYECTBA, MPHUCYIIETO (PU3NISCKOM HAYKE;
5) Tpy10BOT0 BOCIIMTAHUSI:

WHTEpEC K pasauvHbIM chepam MpodecCHOHATBLHOW AEITeIbHOCTH, B TOM YHCIIEC CBS3aHHBIM C (DU3MKOW M TEXHHKOW, YMEHHE COBEpIIATh
OCO3HAHHBIH BEIOOp Oymymiel mpodeccuu u pean30BbIBaTh COOCTBEHHBIC KU3HESHHBIC TITAHBI;

TOTOBHOCTB U CIIOCOOHOCTH K 00pPa30BaHUIO M CaMOOOPa30BaHUIO B 00JIaCTH (PU3UKH HA MPOTSHKEHUU BCEH JKU3HU;

6) 9K0JIOrHY€eCKOTr0 BOCTUTAHMSA:

C(OPMHPOBAHHOCTB IKOJIOIMUECKON KyIbTYpPbI, OCO3HAHUE [NI00AIBHOTO XapaKTepa dKOJIOIMUECKUX IpooieM;

IJJAHUPOBAHUE U OCYILIECTBIICHHUE JICUCTBUI B OKPYXKAIOIIEH CPeie HA OCHOBE 3HAHMS LIEJIeN YCTOMYNBOTO pa3BUTHUS YEJIOBEUECTBA;
paciiupCHHUE OIIbITa ACATCIIBHOCTHU DKOJIOTHYECKOH HaIpaBJICHHOCTU Ha OCHOBE HMCIOIIUXCA 3HAHUH 11O (1)1/131/11(6;

7) HEHHOCTH HAYYHOT'0 TIO3HAHMS:

C(OPMHPOBAHHOCTb MUPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (PU3NUECKON HAYKU;

OCO3HAaHHUC ICHHOCTH HaquOﬁ ACATCIIBHOCTH, 'OTOBHOCTHL B IPOLECCE HU3YUCHUA (1)I/I3I/IKI/I OCYHIECTBJIATE IMPOCKTHYIO W HCCICAO0BATCIBCKYIO
ACATCIIPHOCTE HHAUBUAYAJIBHO U B I'PYIIIIC.

METANPEIMETHBIE PE3YJIBTATBI

ITo3naBaTenbHBbIC YHHBEPCATbHbIE YUeOHbIC el CTBUS



ba3oBble Joruyeckue JeMcTBHUA:
CaMOCTOSITEIBHO (POPMYITHPOBATEH M AKTYATM3UPOBATH IPOOJIEMY, pacCMaTpPUBATh €€ BCECTOPOHHE;
ONPEAEINATh UENU JEATEIIbHOCTH, 3a1aBaTh MapaMETPbl U KPUTEPHUH UX JTIOCTHKECHUS;
BBISBJISITH 3aKOHOMEPHOCTH U MMPOTHUBOPEUHS B pACCMATPUBAEMBIX (PU3UUECKHUX SBIICHUSIX;
pa3pabaThIBaTh IIJIaH pelieHus MPoOIeMbl ¢ YUETOM aHaM3a UMEIOITUXCS MaTepPUATIbHBIX U HEMaTepUaIbHBIX PECYPCOB;
BHOCUTbH KOPPEKTHUBHI B IESITEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEJISIM, OLIEHUBATh PUCKH MOCIIEICTBUNA NEATEIbHOCTH;
KOOPJAMHHUPOBATH U BHITIONHATH padOTy B YCIOBHIX PEAIbHOTO, BUPTYAIBHOTO M KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
Pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPY PEIICHUH KU3HEHHBIX TTPOOIIEM.
ba3oBble ucciiegoBarebCcKue 1eHCTBHS .

BJIIETh HAyYHOU TEPMHUHOJIOTHEH, KIIIOUEBBIMH MOHATUSAMU U METOAAMHU (PU3HUECKON HAYKU;

BIIQJIETh HAaBBIKAMH Yy4YEOHO-HMCCIICIOBATEILCKOM M TPOCKTHOM JEATEILHOCTH B 00JacTH (U3HMKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIIPHOMY TMOMCKY METOJIOB PEIICHHS 3a7a9 (PU3NYECKOT0 COACPIKAHUS, TPUMEHEHUIO Pa3IMYHbIX METOO0B TIO3H aHHS;

BJIAJICTG BUAAMU ACATCIBbHOCTHU IIO IMOJYYCHHIO HOBOI'O 3HAHMS, €TI0 UMHTCPIIPCTALIUH, npeo6pa3OBaHmo U IIPUMCHCHUIO B PA3JIMYHBIX y‘le6HBIX
CUTyallMsiaX, B TOM YHCJIC ITPHU CO3aHUHN yLIe6HBIX IIPOCKTOB B obnactu (1)I/I3I/IKI/I,

BbIABJIATE MPUYUHHO-CICACTBCHHBIC CBA3UM U AKTYAJIU3UPOBATH 34444y, BBIABUI'ATb THUIIOTE3Y eé peuiCeHus, HaXOAUTb AaApPTYMCHTBI JIsA
J0Ka3aTCjIbCTBa CBOUX YTBep)KHeHHﬁ, 3a/1aBaThb IapaMETPhbl U KPUTCPUU PCUHICHUA;

AHAJIIU3UPOBATDH IOJYYCHHBIC B XOAC PCIICHUA 3ala4U PE3YJIbTAThl, KDUTUYCCKH OLCHUBATH UX NOCTOBCPHOCThH, IIPOTHO3UPOBATH UBMCHCHUC B
HOBBIX YCJIOBUSAX;

CTaBHUThb U (bOpMy.]'IPIpOBaTB COOCTBEHHBIE 3a1a4u B O6p330BaTeHLHOﬁ ACATCIIbBHOCTH, B TOM YHCJIC ITPU U3YUCHUUN (bPI3PIKPI;



AaBaTb OICHKY HOBBIM CUTyallUsIM, OLICHHUBATDH HpI/IO6peTéHHBII\/JI OIIBIT,
YMETb MEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYCCKYIO 00JIACTh KU3HEACATSILHOCTH,
YMETb UHTETPUPOBATh 3HAHMSI U3 Pa3HbIX IPEIMETHBIX 00J1acTell;
BbIIBUI'aTb HOBBIC UJICHU, IPCAJIaraTb OpUTrMHAJIbHBIC IMTOAXO0AbI U PCIICHU A,
CTaBUThb HpO6JICMLI " 3a7a4u, JOITYCKAOIHNE AJIbTCPHATUBHBIC PCIIICHUA.
Pa6ora ¢ undopmanmueii:

BJIaIETh HaBBIKAMH MOJy4eHUs] HH(GOPMALUK PU3NUYECKOTO COJAEPKAHUS U3 UCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSTEIHHO OCYIIECTBIIATH MOUCK,
aHaJIN3, CUCTEMAaTH3alUI0 U UHTEPIPETAlMI0 HHGOPMAIIUHU Pa3IUYHbIX BUJIOB U (POpPM MpeacTaBIeHUS;

OIIEHHUBATh JJOCTOBEPHOCTHh HH(OPMAIIHH;

WCTIONb30BaTh CpeACTBa HMH(DOPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJOTMHA B pENICHUH KOTHUTHUBHBIX, KOMMYHHKATUBHBIX H
OpraHU3aIMOHHBIX 33/1a4 ¢ COOMIOIeHHEM TPeOOBaHHI SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, PeCypcOCOepeKeHHs, TIPABOBBIX M 3TUYE CKUX
HOPM, HOpM UH(OPMAIIMOHHON O€301TaCHOCTH;

co37aBaTh TEKCThl (PU3MUECKOTO COACpkKaHUS B PA3IUYHBIX GopmaTax ¢ yd€TOM HazHadeHHs] MHGOpPMALMU U LEIEeBOM ayAUuTOPHUH, BbIOMpas
ONTUMATIEHYIO (POPMY IIPEICTABICHUS U BU3YAJIU3AIIUH.

KoMMmyHHKaTUBHBIEC YHUBEPCAJIbHbIEC YUeOHbIEe 1eiiCTBUS:
OCYILECTBIIAThH OOILEHHE HA YpoKaX (PU3UKU U BO BHEYPOUHOM /1€ TEBHOCTH;

pacno3HaBaTb NPCAINIOCHIIIKHA KOH(l)J'II/IKTHBIX chyauHﬁ U CMAT4YaTh KOH(i)J'II/IKTBI;



Pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOIO TOUKY 3PEHHUs C HUCIOJIb30BAHUEM S3BIKOBBIX CPEICTB;
MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHMBHIyaIbHOMN pabOTHI;
BBIOMPATh TEMATUKY U METO/bI COBMECTHBIX JIEMCTBUN C y4ETOM OOIMIMX HHTEPECOB U BOZMOYKHOCTEH KaXKJJ0TO WICHA KOJIJICKTHBA,

NPUHUMATH LIEJIM COBMECTHOU JIEATEILHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH JICUCTBUS MO €€ NOCTHKEHHUIO: COCTABJIATH IUIAH JACHCTBUM,
pacnpeiensaTh poJii ¢ yu€TOM MHEHHHM YYaCTHHKOB, 00CY)X/1aTh pe3yiIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KAYECTBO CBOETO BKJIAJA U KaXKJOI0 yJaCTHUKA KOMaH/Ibl B OOIINI pe3ynbTaT M0 pa3pad0TaHHBIM KPUTEPHUSIM;
IIpeAJIaraTb HOBBIE POEKTHI, OLIEHUBATh UAEH C IMO3UIIMY HOBU3HBI, OPUTHHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATE TIMO3UTHBHOC CTPATCTHMYCCKOC TIMOBCACHHUE B PA3JIMUHBIX CUTyalUsaX, IMPOABIATH TBOPUYCCTBO U B006pa)KeHI/Ie, OBITh
MHHUITUATUBHBIM.

PeryasiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE 1elCTBHS
Camoopranuszanms:

CaMOCTOSITEJIBHO OCYIIECTBIIATh IO3HABATENbHYIO JESATENbHOCTh B 00JIaCTH (PU3UMKKM M aCTPOHOMHUH, BBIABIATH NPOOJIEMBI, CTaBUTh U
(dbopMynupoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSATCIIbHO COCTaBJIATH IIJIaH PCHICHUSA paC‘IéTHLIX U Ka4YCCTBCHHBIX 3aJd4, IIJIaH BbIIIOJHCHUA HpaKTquCKOﬁ pa6OTbI C y‘IéTOM
HMCIOLIUXCA pECypCOB, COOCTBEHHBIX BO3MOYKHOCTEH U npez[nhoeHI/Iﬁ;

AaBaTb OUCHKY HOBBIM CUTYALlUAIM,

pacimpAaATb paMKH yqe6H0r0 npeamMeTa Ha OCHOBC JINYHBIX HpeHHOqTeHHﬁ;



JieTIaTh OCO3HAHHBIN BHIOOD, aprYMEHTUPOBATH €ro, OpaTh Ha ce0st OTBETCTBEHHOCTD 32 PEIICHHE;
OLICHUBATh MPHOOPETEHHBIN OTIBIT;

CIocoOCTBOBATh (DOPMHUPOBAHHIO M MPOSIBICHUIO SPYAUIMHA B 00JIACTH (PU3UKH, TIOCTOSHHO IMOBBIIIATH CBOW 00pa30BaTEIIbHBIN U KYJIBTYPHBII
YPOBEHB.

CﬂMOKOHTpOﬂb, 3MOIII/IOH3J'II)HI)II71 HHTEJIJICKT:
AaBaTb OUCHKY HOBBIM CUTyallusIM, BHOCHUTb KOPPCKTUBEI B ICATCIbHOCTD, OLICHUBATH COOTBCTCTBHUEC PE3YJILTATOB LICIIAM,

BJIAACTh HABBIKAMU HO3HaBaTeIbHOU pe(bJ'IGKCI/II/I KaK OCO3HaHUS COBECpIIACMBbIX }ICI\/'ICTBI/II\/'I N MBICIIMTCIIBHBIX MPOLCCCOB, UX PE3YJIbTATOB U
OCHOBaHMIA;

UCIO0JIb30BaTh MPUEMBI pe(IeKCUU A1 OLIEHKH CUTYalluu, BEIOOpa BEPHOTO PEIICHNUs;
YMETbh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS [0 UX CHUKEHHUIO;
MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX [IPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;
MIPUHUMATD ce0sl, MIOHUMAasi CBOU HEJOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYI'UX [IPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;
MpU3HABaTh CBOE MPaBO U MPABO JAPYrUX HA OMIMOKU.

B nponecce ANOCTUIKCHUA JIMYHOCTHBIX PE3YyJIbTATOB OCBOCHUA IPOrpaMMBbI 110 (1)1/131/11(6 AL YPOBHA CpPEOHEIO O6H_ICFO O6pa3OBaHI/I$I y
o6yqa10mnxc;l COBCPLICHCTBYCTCA 3MOI_II/IOH8_J'IBHBII71 HHTCIIJICKT, npeﬂnonarammnﬁ C(i)OpMPIpOBaHHOCTBZ

CaMOCO3HaHUs, BKJIFOYAIOIIETO CIIOCOOHOCTh IMOHMMATh CBOE SMOIIMOHAJIBHOE COCTOSIHUE, BHJCTh HAIPABIICHHS PA3BUTUS COOCTBEHHOM
SMOIIMOHANBHOMN Cepbl, ObITh YBEPEHHBIM B CE0€;



caMOPEeryJIMpOBaHUsI, BKIFOUYAIOIIET0 CAMOKOHTPOJIb, YMEHHE PUHUMATh OTBETCTBEHHOCTD 3@ CBOE MOBEJCHUE, CIOCOOHOCTh aaNTUPOBATHCS K
AMOIMOHAIBHBIM U3MEHEHUSM H MPOSIBJIATh THOKOCTH, OBITH OTKPBHITBIM HOBOMY;

BHYTPEHHEN MOTHBALIMH, BKJIIOYAIOIIEH CTPEMIICHHUE K IOCTHKEHUIO LEIU U YCIIEXY, ONTUMHU3M, HHULIUATUBHOCTh, YMEHHE JEHCTBOBATh UCXOS
M3 CBOMX BO3MOYKHOCTCIH;

SMIIATUH, BKIIOYAIOMEH CHOCOOHOCTh IMOHMMAaThb SMOLIMOHAIBHOE COCTOSHME JAPYTHX, YYUTHIBATb €ro IIPU OCYLIECTBICHUM OOILEHHUS,
CIIOCOOHOCTB K COUYBCTBHIO U COTIEPEKHUBAHUIO;

COITMAIBHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTH BBICTPAWBATh OTHOIICHHUS C JPYrUMHU JIIOJbMH, 3a00TUTHCS, TPOSBIATH HHTEPEC M
paspeniath KOH(IUKTHI.

NPEAMETHBIE PE3YJIBTATHI

K xonny o6y4yenust B 10 kjacce rnpeaMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE JOJDKHBI OTpakaTh C(HOPMUPOBAHHOCTD Y OOYUYAIOUIUXCS YMEHUMN:

JEMOHCTPUPOBATh Ha MpUMeEpax posib U MecTo (U3UKU B (POPMHUPOBAHMM COBPEMEHHOM HAydHOW KapTUHBI MHpA, B Pa3BUTHUU COBPEMEHHOI
TEXHHUKH U TEXHOJIOTUH, B IPAKTUYECKOU NEATEIbHOCTH JIIOCH;

YYUTHIBaTh TPAHUIIBI TMPUMEHEHHUS H3YYCHHBIX (DU3UYECKUX MOJENCH: MaTepuajbHas TOYKa, WHEPIHAJIbHAs CHUCTEMa OTCUETa, aOCOJIFOTHO
TBEPIIOE TEJIO, UACAIBHBIM Ta3, MOJCIH CTPOCHUS Ta30B, JKUIKOCTECH M TBEPIBIX TEJ, TOYCUHBIN AICKTPUUYCCKUHN 3apsj MPU pelieHuH (QU3HMYECKUX
3a1a4;

paciio3HaBaTb (1)14314%01(1/16 SABJICHUA (npoueccm) 1 OOBSICHATH UX Ha OCHOBE 3aKOHOB MCXaHUKH, MOJICKYIISAPHO -KHHETHYCSCKOM TCOPUU CTPOCHHUA
BCIICCTBA U JSJICKTPOAUHAMUKHN: PABHOMCPHOC U PABHOYCKOPCHHOC HpﬂMOJ’IHH@fIHOC JABMOKCHUC, CBO60,Z[HO€ MaaACHUEC TCJI, ABUKCHUC T10 OKPYKHOCTH,
HHEpLUA, B3aHUMOJCHCTBHE TCII, I[I/I(i)(l)y31/15{, 6pOYHOBCKOC JABUKCHUC, CTPOCHUC JKUJIKOCTEN U TBép,[[LIX TCJI, ©IBMCHCHHC 00BEMa Ten IIpU HArp€BaHHUU
(OX.]'IEDKI[CHI/II/I), TCIIJIOBOC PABHOBECHUC, UCIIAPCHUEC, KOHACHCAIIU, TNIABJICHUC, KPUCTAJIJIN3alud, KUTICHUC, BJIAJKHOCTh BO31yXad, ITOBBIIIICHNUC JABJICHUSA



ra3a mpu €ro HarpeBaHUHU B 3aKPBITOM COCYJIE, CBSI3b MEXK/Y MapaMeTpaMu COCTOSHHS T'a3a B M30MPOIIECCax, AJICKTPU3ALUs TeJ, B3aUMO/ICH CTBUE
3apsiIoB;

OTIMCHIBATh MEXaHUYCCKOE JIBIKEHUE, UCTIOIBh3YS (PU3UUYECKHUE BEIIMIMHBI: KOOPIUHATA, ITyTh, IEPEMEIICHNES, CKOPOCTh, YCKOPEHHE, Macca Tela,
cCuJia, UMITYJIbC T€Ja, KHHETUYECKas YHEPTUs, MOTCHI[HATIbHAS YHEPIrHUsl, MEXaHU4YecKast paboTa, MEXaHUYEeCKasi MOIIHOCTD; MIPH OMKUCAHUM TTPaBUIBHO
TPaKTOBATh (DM3MUECKUN CMBICIT MCIIOIh3yeMbIX BEJIMYMH, WX 0003HAYCHHS M CIMHHIIBI, HAXOJAUTh (OPMYJIbI, CBS3BIBAIONINE TAHHYIO (PH3UYECKYIO
BEJIMYUHY C IPYTUMU BEIIMYUHAMU;

ONMCHIBATh M3y4YEHHBIE TEIUIOBbIE CBOWCTBA TEJI M TEIUIOBBIE SIBJICHHS, WCIOJIb3YS (M3MYECKHE BEIUYMHBI: JaBJIEHHE rasa, TemIepaTypa,
CpelHssl KMHETHYECKash YHEPTHsl XaOTUYECKOTO JBHYKEHHSI MOJIEKYJN, CPEIHEKBAJApAaTU4YHAs CKOPOCTh MOJIEKYJ, KOJHWYECTBO TEIUIOTHI, BHYTPEHHS
sHeprus, pabora rasza, KodQ(UIKMEHT MOJIE3HOTO JEHCTBHUS TEIUIOBOIO JBHUraTels; NMpPU ONHCAHWU TNPABUJIBHO TPAKTOBATh (U3NYECKUN CMBICIT
HCIOJIb3YEMBIX BEIMUYUH, X 0003HAUEHUS U €AMHULIBI, HAXOIUTh (OPMYIIbI, CBSA3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIMYMHY C IPYTUMH BEIHMUNHAM;

ONMHCBIBATh HU3YYCHHBLIC JJICKTPUUCCKHUC CBOMCTBaA BCIICCTBA M JJICKTPUUCCKUC SBJICHHUA (npoueccm), HCIIOJIb3YA (1)I/ISI/I‘ICCKI/IC BCJIIMYHUHBI.
3J'IeKTpI/I'-IeCKI/II\/’I 3apAad, JJICKTPHUUYCCKOC IIO0JIC, HaprDKéHHOCTI) oJrsA, MOTCHOUAJI, Pa3HOCTbh NOTCHIHAJIOB; IMPU OIHCAHHWWU IIPaBHJIBHO TPAKTOBATH
CbI/ISI/I'—IGCKI/If/i CMBICJI UCITIOJIB3YEMBIX BCIWYHH, UX 0003HAYCHUS U CIAWHUIBI; YKAa3bIBaTh CbOpMy.]'II)I, CBA3BIBAIOIIUEC JAHHYIO (1)I/I3I/II-IGCKYIO BCIIMYHHY C
APYTUMH BEIIMUWHAMMU,

aHATM3UPOBaTh  (PU3MUECKUE TPOLECCHl W  SIBJICHUS, HCIONB3yS  (PU3MUYECKHE 3aKOHBI ¥ MPHUHIHWIBL  3aKOH  BCEMHPHOTO
tarotenus, |, Il u 11l 3akonsl HproTOHA, 3aKOH COXpaHEHUS] MEXaHUYECKOW SHEPTrHUH, 3aKOH COXPAHCHHSI WMITYJIbCA, TMPHHITUI CYIEPIIO3UIIUN CHII,
MPHUHIUI PaBHOTIPABUS WHEPIHAIBHBIX CHCTEM OTCYETA, MOJICKYJISIPHO-KHHETUIECKYIO TEOPHIO CTPOSHUS BEIIECTBA, Ta30BbIC 3aKOHEBI, CBSI3b CPEIHEH
KUHETHYECKOW DSHEPTUH TEIUIOBOTO JIBIKCHHUS MOJIEKYJA C aOCOJIFOTHOW TEMIIepaTypoi, TEepBbI 3aKOH TEPMOJMHAMHKH, 3aKOH COXPaHEHUS
ANIEKTPUYECKOTO 3apsna, 3akoH KyinoHa, Ipu 3TOM pa3iuyarh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHUE M YCIOBUS
(rpaHutibl, 001aCTH) TPUMEHUMOCTH;

OOBACHATH OCHOBHBIE IMPHUHIUIIBI ,Z[eﬁCTBPIH MallvH, HpI/I60p0B N TCXHUYCCKUX YCTpOﬁCTB; pas3imiaTb YCJIOBHA UX 0€e30I1aCHOT0 HCIOJIH30BaHMS
B IOBCEIHEBHOMU KHU3HU,

BBIIIOJIHATE SKCIICPUMCHTHI 110 HCCJICAOBAHUTIO (I)I/ISI/I‘IGCKI/IX SIBJICHUHN U MpoueCCOB C UCIIOJBb30BAHUCM IIPAMBIX MU KOCBCHHBIX I/IBMepeHI/Iﬁ, IIpu
3TOM (bOpMy.]'II/IpOBaTB npo6neMy/3az[aqy " THUIIOTE3Y y‘IC6HOFO OKCIICPUMCHTA, CO6I/IpaTL YCTAaHOBKY U3 IMPCIIIOKCHHOTO O60py,Z[OBaHI/IH, IIPpOBOAUTDH
OIIBIT U q)OpMyJ'II/IpOBaTB BBIBOJbI,



OCYIIECTBIISATh MPSMBIE U KOCBEHHbIC H3MEPEHHS (PU3MUECKUX BEIUYHH, IIPH 3TOM BBIOUPATh ONTUMAIILHBINA CIIOCOO M3MEPEHHUs U UCTIOIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH IIOTPEIIHOCTEN U3MEPEHUN;

HCCIICIOBATh 3aBUCUMOCTH MEKIY (PU3NICCKUMU BEIIMYMHAMH C MCIIOJIB30BAHUEM IMPSMBIX H3MEPEHUH, IIPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCHpPOBaTh PE3YNIBTATHI TOJNYYCHHOW 3aBUCUMOCTH (PH3UYECKMX BEIUYMH B BUAC TaOMUI] M TpaduUKOB, JelIaTh BBIBOJABI 1O pe3ylibTaTaM
HCCIICIOBAHUS;

coOmoaaTe nmpaBuia 0€30IacHOTO TpyJaa MPH IMPOBEACHUHM HCCIEIOBAaHUN B paMKaxX y4eOHOTO JKCIEPUMEHTA, YUeOHO-HCCIET0BATEIBCKOW H
MIPOEKTHOM /I€ATENbHOCTHU C UCTIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOUCTB U 1a0OpaTOPHOTO 000PYAOBaHMUS;

pemarh pacy€THbIE 3aja4u C SIBHO 33JaHHON (PHU3MYECKON MOJIENbI0, UCHIOB3Ys (U3NUYECKUE 3aKOHBI U MPUHIMUIBI, HA OCHOBE aHAJIN3a YCIOBUS
3a/laud BbIOMpaTh (PU3NYECKYIO MOJIEb, BBIICNATH (U3UYECKUE BEIMYMHBI M (OPMYJbl, HEOOXOAUMBIE IJii €€ pelIeHUs, MPOBOIUTH PACUETHI U
OIIEHUBATh PEAIbHOCTD MOJIyY€HHOTO 3HaYeHHs! (PU3NUECKON BETUYHHBI,

peniaTh KayeCTBEHHBIC 3aJa4M: BBICTPAUBATH JIOTMYECKH HENPOTHUBOPEUYMBYIO LEMOYKY PACCYKIECHHHW C ONOpOM HAa HW3Y4YECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pr3nuecKue sBJICHUS;

WCTIOJIb30BaTh MPH PEHICHUH y4eOHBIX 33]]a4 COBPEMEHHbIE HH(OPMAIIMOHHBIC TEXHOJIOTHU JUIS TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUN U
MPEJCTaBICHUS YIeOHOH M HAYYHO-TIONMYISIPHOW WH(GOpPMAINH, TOJTYYEHHOW U3 Pa3IMYHBIX MCTOYHHKOB, KDUTHUECKH aHAJIM3UPOBATH MOJTYyIaeMYIO
nHpopMaIuio;

MIPUBOJIUTH NMPUMEPBI BKJIAJIa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTUE HAYKH, OOBSICHEHHE MPOLIECCOB OKPYKAIOIIET0 MUPa, B
pa3BUTHE TEXHUKU U TEXHOJIOTHIl;

HCII0JIB30BaTh TCOPETUYCCKUEC 3HAHUSA I10 (1)I/I3I/IK6 B HOBCCI[HGBHOﬁ KU3HU OJIA oOecneyeHus1 O€30MaCHOCTH IIpu O6paHIeHI/II/I C HpI/I60paMI/I n
TCXHUYCCKHUMH YCTPOfICTBaMH, AJI1 COXpaHCHUA 3A0POBbI U CO6J'IIOI[€HI/IH HOPM 3KOJIOTHYECKOTI'O ITOBEACHUS B Oprmanmeﬁ cpeace,

paboTaTh B IPYIINE C BHIMOJIHEHUEM PA3IMYHBIX COIMANBHBIX POJIEH, TUIAaHUPOBATh PabOTy IPYIIIbI, PALIMOHAIBHO paclpeAesaTh 00sI3aHHOCTH U
IUIAHUPOBATh JICATEIBHOCTh B HECTAHAAPTHBIX CHUTYallMsIX, aJeKBAaTHO OLIGHMBATh BKJIAJ KaKJIOTO U3 YYAaCTHHUKOB TpYIIbl B pEIICHUE
paccMaTrpuBaeMoil mpoOIEMBbI.



K koniy o0ydenust B 11 kjacce npeaMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE JOJDKHBI OTPaXkaTh C(HOPMHUPOBAHHOCTD Y OOYUYAIONITUXCS YMECHHUIA:

JIEMOHCTPUPOBATh HA NpPUMEpPaX posib U MecTO (HU3UKH B (POPMUPOBAHMHM COBPEMEHHOW HAyYHOW KapTHHBI MHpPA, B Pa3BUTHH COBPEMEHHON
TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKOU NESATENbHOCTH JOAEH, HEIOCTHOCTh M €IMHCTBO (PU3NUECKON KapTHUHBI MUDA;

YUUTBIBATh I'PAaHUIbI IPUMCHCHUA NU3YUCHHBIX (1)I/I3I/I‘-IGCKI/IX MOHCHCﬁ: TOYCUHBIH 3JI€KTpI/I‘I€CKI/II71 3apsand, JIyd CBCTa, TOYCYHBIN MCTOYHUK CB€Ta,
AAcpHad MOACIIb aTOMaA, HYKJIOHHAas MOJCJIb aTOMHOTO sA[pa IIPU PpCIICHUN (1)I/I3I/I‘~I€CKI/IX 3aaa4,

pacro3HaBaTh (U3MUECKHE SIBJICHUS (TMPOIECCHI) U OOBSICHATh UX HAa OCHOBE 3aKOHOB AJICKTPOJMHAMHUKU M KBAHTOBOW (DM3HMKHU: AJIEKTpHUUECKas
MIPOBOJMMOCTD, TEMJIOBOE, CBETOBOE, XUMUYECKOE, MarHUTHOE JIEHCTBUS TOKA, B3aMMOIEHCTBUE MarHWTOB, 3JEKTPOMarHuTHas UHAYKLUS, JeHCTBHE
MarHUTHOTO IOJIsI HAa TPOBOJAHMK C TOKOM M JBMXKYILUNCS 3apsill, 3JI€KTPOMarHUTHbIE KOJeOaHUsl U BOJIHBI, IPSMOJIMHENHOE paclpoCTPaHEHUE CBETa,
OTpakeHHue, IpejioMJIeHHe, WHTeppepeHus, Audpakiuus W HOJsSpHU3alUs CBeTa, JUcCHepcHsi cBera, ¢orolnekrpuueckuil addekr (dpotoaddexr),
CBETOBOE J]aBJICHNE, BOSHUKHOBEHHE JIMHEHUATOro CrieKTpa aToMa BOJI0pOa, ECTECTBEHHAsI U HCKYCCTBEHHAs paJ0aKTHBHOCTb;

OTIMCHIBAaTh M3YYCHHBIC CBOMCTBA BeEIIEeCTBa (DJIEKTPUUYECKHUE, MATHUTHBIC, ONTHYECKUE, DICKTPUUYCCKYIO MPOBOIUMOCTh PA3IUYHBIX CPEa) U
ANIEKTPOMATrHUTHBIC SIBJICHHUS (IIPOIECCHI), UCIONB3Ys (PU3NYECKUE BETUUYUHBI: AICKTPUUECCKUIN 3apsii, CHJIa TOKa, JJICKTPUYECKOE HAaIpsHKEHUE,
AIIEKTPUYECKOE COMPOTUBIIEHUE, PA3HOCTh MOTEHIIMATIOB, AJIEKTPOJIBIKYIIAs Ccuia, paboTa TOKA, MHAYKIMS MarHWTHOTO MOJs, cuia Amimepa, cujia
JlopeHna, UHIYKTUBHOCTD KaTYIIKH, SHEPTUs MEKTPUUYECKOTO U MAarHUTHOTO TOJIEH, Mepro/l U YacToTa KojeOaHui B KojiebaTeIbHOM KOHTYpE, 3apsij
U cuja TOKa B MPOLECCE T'APMOHMYECKUX D3JIEKTPOMArHUTHBIX KoJieOaHWM, (OKYCHOE pacCTOSHHE U ONTHUYECKas CUila JIMH3bI, IPU OMUCAHHUU
MPaBMWJIBHO TPAKTOBAaTh (PU3UYECKHUI CMBICI HCMOIb3YyEMbIX BEIMYWH, UX O0O3HAUEHHUS M E€IUHUIIbI, YKa3bIBaTh (OPMYIIbI, CBA3BIBAIOIINE JaHHYIO
(bu3MYECKYIO BEIMYUHY C APYTUMU BETUUYUHAMU;

OIMMCbIBATh U3YYCHHBIC KBAHTOBBIC SABJICHHA U IIPOLUECCHI, NCII0JIb3Ys (1)I/ISI/I‘IeCKI/Ie BCJIIMYHHBI: CKOPOCTH 3JICKTPOMArduTHEIX BOJIH, JJIMHA BOJIHBI
U 4dacToTa CBETA, DHEPTHUA W HMIIYIIBC (bOTOHa, nepuoa mnojypaciaga, 3HEPrusd CBA3HM aTOMHBIX AACP, IIPU OIHMCAHHUU IIPaBHUIJIBHO TPAKTOBATb
(bH?)H‘iCCKI/Iﬁ CMBICJI UCIIOJIB3YEMbBIX BCJIWYHH, UX 0003HAYEHUSA U CIAWHUIILI, YKAa3bIBaTh (bOpMy.]'IBI, CBA3BIBAIOIIUEC JAHHYIO (1)I/ISI/II‘ICCKYIO BCIIMYHHY C
APYTrUMH BEIIMYWHAMM, BBIYHUCIIATE 3HAYCHHUC (bH?)H‘iCCKOfI BCJIMYUHBI,

AHAJIM3UPOBATDH (1)I/I3I/I‘IGCKI/IG IMPpOLECCChl U ABJICHUS, HCIIOJIb3Ys CI)I/I?»I/I‘ICCKI/IG 3aKOHbI W IMPHUHIMUIILI: 3aKOH OMa, 3aKOHBI ITOCJICA0BATCIBHOIO U
mapajjicJibHOIro COCAMHCHUA ITPOBOJHUKOB, 3aKOH I[)KOYHH—HGHH&, 3aKOH SHGKTpOMaFHHTHOﬁ HHAYKIHU, 3aKOH HpHMOHHHeﬁHOFO PacCIpoCTpaHCHHA
CBCTA, 3dKOHBI OTPAXXCHHA CBCTA, 3aKOHbI IIPCIOMJICHUA CBCTA, YPABHCHHUC OWHIITEHHA JJIA (I)OTOS(b(beKTa, 3aKOH COXpaHCHHA OHCPIHH, 3aKOH
COXpAaHCHUSA HUMITYJIbCA, 3dKOH COXPAaHCHUS JJICKTPHUYICCKOI'0 3apsia/d, 3aKOH COXPAHCHUA MaCCOBOI'0 4uCJia, NMOCTYJIATHL Bopa, 3aKOH paJHuOaKTHUBHOI'O
pacnaaa, rmpu 5TOM pa3jindaTb CJIOBECHYIO Q)OpMYHI/IpOBKy 3dKOHa, €ro MaTeMaTn4€CKOC BbIPA’KCHUEC U YCIIOBUA (FpaHI/II_[bI, 06JIaCTI/I) MNPUMCHUMOCTH;



OHpel[eJIHTB HaHpaBJICHI/Ie BeKTOpa I/IHILYKI_II/II/I MArduTHOTI'O IT1OJIA HpOBOIIHI/IKa C TOKOM, CUJIbI AMnepa 1 CUJIbI HopeHua;
CTPOUTH U ONTUCHIBATh U300pAKEHHE, CO3/IABAEMOE TIIIOCKUM 3€pKaJIOM, TOHKOU JINH301;

BBITIOJTHATH AKCIIEPUMEHTHI 10 MCCIICAOBAHUIO (PM3MUECKUX SBJICHUN U MPOILECCOB C MCIOJIB30BAHUEM TNPSMBIX U KOCBEHHBIX U3MEPEHHIA: MPH
3ToM (OpMYIHUPOBATH NpoOIeMy/3a/1a4y U TUIIOTE3y YI€OHOTO IKCIIEPHUMEHTa, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO 000PYAOBaHUS, MPOBOIUTH
OTIBIT ¥ (POPMYITHPOBATH BBIBOJIBL;

OCYILIECTBIISITh MPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BETMYMH, IPU ITOM BBIOMPATh ONTUMAIbHBIA CIIOCOO M3MEPEHHSI M UCTIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKHU NOTPEIIHOCTEN U3MEPEHNN;

HCCIIEI0BATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYUH C UCIOJIB30BaHUEM MPSIMBIX U3MEPEHUM: IPU ITOM KOHCTPYHUPOBATH YCTAaHOBKY, (PUKCHPOBATh
Pe3yNbTaThl MOJIY4EHHON 3aBUCUMOCTH (PU3MUECKUX BEIMYHMH B BHJIE€ TaOJIHUI] ¥ rpaUKOB, €JIaTh BBIBOJIBI [0 pe3ysibTaTaM HCCIEI0BaHMUS;

coOnroaaTh mpaBmiia 0€30MacHOro TpyJAa MpU IMPOBENCHUH HCCIEIOBAaHHM B paMKax ydeOHOTO SKCIEpPUMEHTa, Y4eOHO-HCCIIEeI0BATENIbCKON U
MIPOEKTHOM EATENbHOCTHU C HCTIOIb30BAaHUEM U3MEPHUTENBHBIX YCTPOUCTB U 1a00paTOPHOTo 000PYAOBaHHUS;

pemarh pacy€THbIE 3a]a4u C SIBHO 33JaHHON (hHU3MYEeCcKO MOIeNbl0, UCHIOB3YS GU3NYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIN3a yCIOBHS
3aaud BbIOMpaTh (PU3UYECKYI0O MOJIENb, BBIACHATH (U3UYECKUE BEIUYMHBI U (POPMYIbI, HEOOXOAUMBIE Ui €€ pEelIeHHs, MPOBOJIUTH PAcU€Thl U
OIICHUBATh PEAIbHOCTD MOJIyY€HHOTO 3HaYeHHs! (PU3NUECKON BEJTUYHHBI,

pfiiaTb KAa4Y€CTBCHHBIC 3aJadu: BBICTpauWBaTh JIOTMYECKH HEIPOTUBOPCUMUBYIO LECIIOYKY paCCY)KI[eHI/Iﬁ C OHOpOfI Ha H3YYCHHBIC 3aKOHBI,
3aKOHOMCPHOCTH U (bI/IBI/I‘ICCKI/IC SABJICHUSA,

WCIIOJIB30BaTh MPH PEHICHUU y4eOHBIX 33]]a4 COBPEMEHHbIC WH(POPMAIIMOHHBIC TEXHOJIOTHHU VIS TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUN U
MPEJCTaBICHUS YICOHON U HAYYHO-TIOMYJISIPHOW WH(POpPMAIINH, TIOJTYUYEHHOW M3 pa3IMYHBIX MUCTOYHHKOB, KPUTHYECKH aHAIM3UPOBATH MOIY4aeMYIO
nHpopMaIuo;

O0OBACHATH IIPUHIUIIBI I[eﬁCTBHH MalllMH, HpI/I60pOB Hn TCXHHYCCKHUX YCTpOﬁCTB, pa3jiniaTth YCJIOBUA HUX 0€30IaCHOTO HCIOJIL30BAaHUSA B
MOBCEIHEBHOM JKHU3HU,

MPUBOANUTH IPUMEPHI BKJIaJia POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B 00BICHEHHE MTPOLIECCOB OKPYKAIOLIET0 MHUpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH;



UCIOJb30BaTh TEOPETUYECKHE 3HAHMS MO (PU3MKE B MOBCEIHEBHOM >KM3HM U oOecriedeHus: 0e30MacHOCTH MpHu oOpalieHn ¢ npubopaMu u
TEXHUYECKUMH YCTPOMCTBAMHU, JUI COXPAHEHHUS 3/I0POBbS U COOIIOACHUS HOPM 3KOJIOTUYECKOTO TIOBEICHUS B OKPYKAIOIICH cpee;

paboTath B IpyIie C BHIMOJIHEHHEM Pa3IMYHBIX COIMAIBHBIX POJICH, TUIAHUPOBATh pabOTy TPYIIBI, PAMOHATIBHO PACHPEICTATh 00S3aHHOCTH H

IUIaHUPOBATh ACATCIIBHOCT B HCCTAHAAPTHBIX CHUTyallUdaX, aACKBATHO OLCHHMBATL BKJIAA KaXJA0ro M3 YYaCTHHKOB TIPYIIILI B PCHICHUC
paccMaTpuBaeMoi MpooOJIeMbl.

TEMATUYECKOE IINTAHUPOBAHHUE

10 KJIACC
No HaunmeHnoBanue pa3ienioB U T€M IpOrpaMMBbl KonunuecTBo yacos DnekTpoHHbIe (I POoBHIE) 00pa30BaTEIbHBIE
n/m Bceero| KontposbHbie IMpakTHyeckune pECYpCRI

paboTsI paboThI

‘Pa:me.ﬂ 1. PU3UKA U METObI HAYYHOI'O ITO3HAHUA

11 | ®usuka u METObI HAYYHOTO TTO3HAHUS 2 BBEIUTE 3HAUCHHE || BBeAuTe 3HadYeHUe ||[[bubmmoreka [JOK
https://m.edsoo.ru/7f41bf72]]

‘H06aBI/ITI> CTPOKY

‘I/ITOFO o pazjaeny H 2 H

IPaznen 2. MEXAHUKA

2.1 |[Kuremaruxka 5 BBEAWTE 3HAUCHUE || BBeauTe 3HadYeHue ||[[bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72]]

2.2 ||[Ilmnammuka 7 BBeAWTE 3HAaUeHUE || BBeauTe 3HadYeHue ||[[bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72]]

2.3 ||3akoHBI COXpaHEHHS B MEXaHHUKE 6 1 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/7f41bf72]]

‘Z[O6aBI/ITb CTPOKY

‘I/ITOFO 0 pazaeny “ 18 “

‘Pa:{z[e.n 3. MOJIEKVYJISAPHASA ®U3UKA U TEPMOJINHAMHUKA

‘3.1 HOCHOBLI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU “ 9 “ BBEJIUTE 3HAYCHHE H 1 H[[BI/I6J‘II/IOTeKa HOK



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

Ne HanmeHoBaHue pa3zienoB ¥ TEM MPOrpaMMbl ’ KonmuectBo vacos ‘ OnextponHbie (1(poBHIe) 00pa3oBaTEIbHBIC
n/n Beero| Kontposbhbie I[TpakTuuecKue pecypceel
paboThI paboThI
Ll (I I [Ihttps://m.edsoo.ru/7f41bf72]]
3.2 ||OcHOBBI TEpPMOIUHAMUKHA 10 1 BBeauTe 3HaueHue ||[[bubnuorexa [{OK
https://m.edsoo.ru/7f41bf72]]
3.3 ||ArperatHbie cocTosiHUS BeniecTBa. Da3oBbie 5 || BBeaute 3HaueHHE | BBenute 3HaueHue |([[bubmuorexa [JOK
TIEPEXO0/IbI https://m.edsoo.ru/7f41bf72]]

‘I[O6aBI/ITI) CTPOKY

‘I/ITOFO o pazjaeny H 24 H ‘
‘Pa:me.ﬂ 4. 9JIEKTPOJAUHAMUKA ‘
4.1 | 9nexTpocTaTuka 10 || BBeguTE 3HAUCHHE 1 [[BubmmoTeka IIOK
https://m.edsoo.ru/7f41bf72]]

4.2 |TlocTOSTHHBIN AIIEKTPUICCKHIA TOK. TOKH B 12 1 1 [[BubmmoTeka IIOK

pasIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72]]
‘H06aBI/ITI> CTPOKY ‘
‘I/ITOFO o pazjaeny H 22 H ‘
‘H06aBI/ITI> MOJIYJTh ‘
‘ﬂ06aBI/ITI> pasnen ‘
‘PGSGpBHOC BpeMs “ 2 “ 1 “ H ‘
(OBILIEE KOJIMYECTBO YACOB I10 IIPOTPAMME | 68 || 4 I 4 | |
11 KIIACC
Ne i/t HanmenoBanue pa3aesioB ¥ TeM IporpaMMbl ‘ KonmuecTBo gacoB ‘ DnekTpoHHbIE (1M POBBIC) 00pPa30BaTENBHBIE PECYPCHI

IBcerollKOHTponLHHe paboThI | ‘HpaKmquKHe paboTHI ‘

IPaszen 1. JJIEKTPOJJUHAMUKA

‘1.1 HMaFHI/ITHOC noJie. DIeKTPOMarHuTHasE MHAYKIUS “ 11 “

L |

3 H[[BI/I6J‘II/IOTeKa IIOK https://m.edsoo.ru/7f41c97c]] \

‘I[O68.BI/ITI> CTPOKY



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

Ne /i1

HaumenoBanue pa3aeiioB U TEM IpOrpaMMbl

‘ KonunuectBo wacoB

‘ OnexTpoHHEIE (LH(POBHIE) 00pa3oBaTENbEHBIE PECYPCHI

’Bcero‘ ’KOHTpOJ'ILHI)Ie paboTsl | ‘HpaKTI/I'-IeCKI/Ie paboThl ‘

‘I/ITOFO 10 pa3feny H 11 H ‘
Pasen 2. KOJIEBAHUSI M BOJIHBI |
‘2.1 HMexaHquCKHe ¥ 2JIEKTPOMATHUTHBIE KOJEOaH!s ” 9 H BBEIUTE 3HAUCHHE ” 1 H[[EH6J1HOTeKa LOK https://m.edsoo.ru/7f41c97c]] ‘
22 |Mexanmueckue u snexrpomarmurasie Bomusr | 5 | 1 | mBemure snauenme |[[BuGmmorexa [{OK hitps://m.edsoo.ru/7f41c97c]] |
O | 10 || sBemure snaucnne || 3 |[Bu6moteka LIOK hitps://m.eds00.ru/7f41c97c]]|
‘HOG&BI/ITL CTPOKY

‘I/ITOFO 10 paszaeny ” 24 H

‘Pa?.)le.ﬂ 3. OCHOBBI CIEIIMAJIbHON TEOPUU OTHOCHUTEJIbHOCTH

‘3-1 HOCHOBH CIIEIMATBHON TEOPUH OTHOCUTEIHHOCTH H 4 H 1 H BBC/IUTE 3HAYCHHC H[[BI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f41c97c]]
‘21063BI/ITL CTPOKY

‘I/ITOFO 0 pas3ieny H 4 H

‘Pa:me.n 4. KBAHTOBASI ®PU3UKA

4.1 |DrnemenTr KBaHTOBO# OMTHKH | 6 | Bsemuresnavenme || mBemure swauenne |[[BuGnmorexa ITOK https://m.edsoo.ru/7f41c97c]] |
42 |Crpoenue atoma | 4 | semuresnavemme || mBemure smauenme |[[BuGnmorexa ITOK https://m.edsoo.ru/7f41c97c]] |
4.3 |Aromuoe sapo | 5 | semuresnavemme || mBemure smauenme |[[BuGnmorexa ITOK https://m.edsoo.ru/7f41c97c]] |
‘I[06a131/m) CTPOKY

‘I/ITOFO 0 pasJeiny “ 15 ||

‘Pa?.z(e.ﬂ 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

‘5-1 HBneMeHTH aACTPOHOMHUU M aCTPO(PHUIUKU “ 7 || 1 H BBE/IMTE 3HAYCHUE ”[[BI/I6J‘II/IOTeKa IIOK https://m.edsoo.ru/7f41c97c]]
‘I[O68.BI/ITI> CTPOKY

‘I/ITOFO 10 pasieny “ 7 “

[Pasnen 6. OBOBILAIOIIEE HOBTOPEHUE

6.1 |l06o6maromee nosTopenne | 4 | seewteswauenme || mmemure snauenne |[[BuGnmorexa LIOK hitps://m.edsoo.ru/741c97c]]

‘I[O68.BI/ITI> CTPOKY



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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’Bcero‘ ’KOHTpOJ'ILHI)Ie paboTsl | ‘HpaKTI/I'-IeCKI/Ie paboThl ‘

Ne n/mm HaunmMeHoBaHME pa3fenoB U TEM IPOrpaMMbl ‘ KonuuectBo yacos ‘ OnexTpoHHEIE (LH(POBHIE) 00pa3oBaTENbEHBIE PECYPCHI

‘I/ITOFO 10 pa3feny H 4 H

‘HO63BI/ITL MOIyJIh

‘HO6aBI/ITL paszen

‘Pe3epBHoe BpeMs ” 3 H H H

IOBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME | 68 || 4 I 7 [

IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Ne Tema ypoxka KosmmuecTBo yacos ‘ [Hara DneKTpOoHHbIE IU(POBBIE

/T Beero| Konrponsmere || [TpakTrueckue || 13Y4eHHS 00pazoBaTebHBIC PECYPCHI

paboThl paboThl

1 |[[Pu3uka — HayKa o mpupoe. HayuHnbie MeTOIbI TO3HAHUS 1 BBEIUTE BBEIUTE BBeaute ||[[bubmnoreka IJOK
OKpY KaroIero Mupal] 3HaYEeHHE 3HAYEeHHE mary |https://m.edsoo.ru/ff0c32e2]]

2 |[[Pons u MmecTO (pu3uku B GOpMHUPOBAHNN COBPEMEHHOM 1 BBE/IUTE BBE/INTE BBeaute ||[[bubmmoreka [IOK
HAyYHOH KapTHHBI MHpPa, B IPAKTUYECKOMN JEATCILHOCTH 3HAYEeHHE 3HaYEeHHE mary |https://m.edsoo.ru/ff0c33e6]]
onei| ]

3 |[[Mexanuueckoe nBrxkeHre. OTHOCUTEILHOCTh 1 BBEIUTE BBEIUTE BBeaute ||[[bubmmoreka [IOK
MEXaHHYECKOTro aBHKeHus. [lepeMeriienne, CKOpoCTh, 3HAYEeHHE 3HaYEeHHE mary  |https://m.edsoo.ru/ff0c3508]]
yCKOpeHHe| |

4 |[[PaBHOMEpPHOE MPAMOJMHEHHOE JIBIKCHHUE] | 1 BBEIUTE BBEIUTE BBenute ||[[bubmuorexa [IOK

3HAYCHHE 3HAYCHHE nary  ||https://m.edsoo.ru/ff0c3620]]

5 |[[[PaBHOYCKOpEHHOE MPSMOIUHEUHOE JBUKECHHE] | 1 BBEIUTE BBEIUTE BBenute ||[[bubnuorexa [IOK

3HAYCHHE 3HAYCHHE nary  ||https://m.edsoo.ru/ff0c372e]]

6 |[[[CBoOoaHOE maneHue. Y CKOpeHHe CBOOOIHOTO MaaeHus | | 1 BBE/INTE BBE/NTE BBenute ||[[bubnuorexa [IOK

3HauUCHUE 3HauUCHUE nary |https://m.edsoo.ru/ff0c39cc]]



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
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https://m.edsoo.ru/ff0c39cc

Ne Tema ypoxka KosmmuectBo yacos [Hara DneKTpoHHbIE HU(POBBIE
/i Beero|| Konrponshbie || IIpaxtuueckue || 13Y4eHHs oOpazoBaresbHbIE PECYPChI
paboThI paboThI
7 |[[KpuBonuHeiiHOE ABWKEHUE. JBIDKEHHE MaTepUanbHOM 1 BBEIUTE BBEIUTE BBeaute ||[[bubmmoreka [IOK
TOYKH 110 OKPY>KHOCTH ] 3HAYCHHE 3HAYCHHE nmary |https://m.edsoo.ru/ffOc3ada]]
8 ||[[[TIpuaIMn oTHOCHUTeNnbHOCTH [ anmes. MHeprmaibHbIe 1 BBEIUTE BBEIUTE BBeaute ||[[bubmmorexka [IOK
cucteMbl oTcuerta. [lepBsiii 3akoH HeioToHa] ] 3HAYCHHE 3HAYCHHE nmary |https://m.edsoo.ru/ff0c3be8]]
9 |[[[Macca tena. Cuna. [TpuHImn cynepro3unun cuil. Bropon 1 BBE/IUTE BBE/INTE BBeaute ||[[bubmmoreka [IOK
3akoH HpIOTOHA [UIT MaTepHATbHOW TOYKH] | 3HAYCHHE 3HAYCHHE nmary |https://m.edsoo.ru/ff0c3be8]]
10 |[[Tperuwr 3akon HeroToHa JIIsl MaTepUATEHBIX TOUYCK] ] 1 BBEIUTE BBEIUTE BBeaute ||[[bubmmoreka [IOK
3HAYCHHE 3HAYCHHE nary |https://m.edsoo.ru/ff0c3be8]]
11 ||[[3axonH BcemupHOTo TsiroTeHus. Cuna Tsoxectu. [lepBas 1 BBEIUTE BBEIUTE BBeaute ||[[bubmmoreka IJOK
KOCMHYECKast CKOPOCTh] | 3HAYCHHE 3HaYEeHHE mary |https://m.edsoo.ru/ff0c3d00]]
12 |[[Cuna ynpyroctu. 3akoH ['yka. Bec Tenal]] 1 BBEJIUTE BBEJIUTE BBenute ||[[bubnuorexka [HOK
3HAYCHHE 3HaYEeHUE marty |https://m.edsoo.ru/ff0c3el8]]
13 |[[Cuna Tperus. Koadpdunuent tperus. Cuna 1 BBEIUTE BBEIUTE BBeaute ||[[bubmnoreka IJOK
COTMPOTHUBIICHUS MPH JBHKEHUH TEJIa B )KUIKOCTH HJIHU rase]] 3HAYEeHHE 3HAYEeHHE mary  |https://m.edsoo.ru/ff0c3f76]]
14 |[[ITocTynaTenpbHOE M BpamaTeabHOE ABMKEHUE aOCOTIOTHO 1 BBEIIUTE BBEIUTE BBeaute ||[[bubmnoreka IJOK
TBEPIOTO Tema. MoMeHT cuibl. [lmeuo cuibl. YcmoBus 3HaYEeHHE 3HAYEeHHE mary |https://m.edsoo.ru/ff0c41a6]]
paBHOBECHS TBEPIOTO Teua]|
15 |[[MMIysbc MaTepraaIbHON TOUKH, CHCTEMBl MaTEPHATbHBIX 1 BBEIUTE BBEIUTE BBeaute ||[[bubmmoreka [IOK
ToueK. IMmynbc cuiibl. 3aKOH COXpaHEHHS HMITYIIbCA. 3HaYEeHHE 3HaYEeHHE mary  |https://m.edsoo.ru/ff0c43d6]]
PeaktuBHOE nBIKEHUE] |
16 |[[[PabGoTa 1 MOIITHOCTH cuJibl. KHHETHYECKAsT SHEPTHS 1 BBEIUTE BBEIUTE BBenute ||[[bubmuorexa [IOK
MaTepualbHOM TOUKH. Teopema 00 H3MEHEHUI 3HAYCHHE 3HAYCHHE nary  ||https://m.edsoo.ru/ff0c4502]]
KMHETUYECKOW dHepruu||
17 |[[[loTenumnansHas sHeprus. [loreHnuanbHast sHeprus ynpyro || 1 BBEIUTE BBEIUTE BBenute ||[[bubmuorexa [IOK
nehopMupoOBaHHOH NPYKUHBI. [loTeHIIMaNbHAs SHEPTHSA 3HaYCHHE 3HaYCHHE naty | https://m.edsoo.ru/ffOc461a]]

Tesa BOTU3U MOBEPXHOCTH 3eMIH] |



https://m.edsoo.ru/ff0c3ada
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Ne Tema ypoxka KosmmuectBo yacos [Hara DneKTpoHHbIE HU(POBBIE
/i Beero|| Konrponshbie || IIpaxtuueckue || 13Y4eHHs 00pa3oBaTeNbHBIE PECYPCHI
paboThI paboThI
18 |[[[loTeHmMambHBIC U HETIOTCHITMATBHBIC CUIbl. CBsA3b padoThI|| 1 BBEJIUTE BBE/IUTE BBeaute ||[[bubmuroreka [{OK
HETMOTEHIIMAIbHBIX CHJI C U3MEHEHHEM MEXaHHUECKO U 3HAYCHHE 3HAYCHHE nmary |https://m.edsoo.ru/ff0c478c]]
SHEPTUU CHCTEMBI TeJl. 3aKOH COXPaHCHHS MEXaHUICCKOH
SHEprum||
19 |[[JTaGopaTopHas pabota «VccnemoBaHue CBSI3H pabOTHI 1 BBEJIUTE 1 Beeaute |[[]]
CWJIBI C I3MEHCHHEM MEXaHWIECKOW SHEPTUH Tella Ha 3HAUCHUE JaTy
MIpUMEPE PACTSIKEHUS] PE3UHOBOTO KIyTay]|
20 |[[[KorTpompHas pabora o Teme «KuHemarnka. JlnHaMuKa. 1 1 BBEIUTE BBeaute ||[[bubmmoreka [IOK
3aKOHBI COXpPAaHEHHS B MEXaHUKE ] ] 3HAYEeHUE mary  |https://m.edsoo.ru/ff0c4b74]]
21 |[[[OcHOBHBIE MOJIOKEHHS MOJICKYIIIPHO-KUHETHICCKOM 1 BBEIUTE BBEIUTE BBeaute ||[[bubmmoreka IJOK
teopun. bpoyHosckoe nBmwkenue. Tuddysus]] 3HAYCHHE 3HAYEeHUE nmary |https://m.edsoo.ru/ff0c4dc2]]
22 |[[[XapakTep IBHKEHUS M B3aUMOJICHCTBUS YacTHI] BemecTa. | 1 BBEJIUTE BBEJIUTE BBeaute |[[]]
Mopenu cTpoeHus ra3oB, )KUIAKOCTEN U TBEPABIX TEN] | 3Ha4YeHUE 3HauYeHUE Jary
23 |[[Macca monekyn. KomnuectBo Beriecta. [TocrosiHHas 1 BBE/IUTE BBEJIUTE Beeaute |[[]]
ABorazpo] ] 3Ha4YeHUE 3HauYeHUE Jary
24 |[[TemnoBoe paBHOBecue. TeMreparypa u € U3MepeHue. 1 BBE/IUTE BBE/IUTE sBeeaute |[[]]
[IIxana Temneparyp Llenbcus]| 3HA4YCHUE 3HaA4YECHUE Jary
25 |[[Uneanbhbiii a3 B MKT. OcHoBHOE ypaBHeHne MKT]] 1 BBE/IUTE BBE/INTE BBeaute ||[[bubmmoreka [IOK
3HaYEeHHE 3HaYEeHHE mary  |https://m.edsoo.ru/ffOc4fde]]
26 |[[AOGcomoTHas TeMIepaTrypa Kak Mepa CpeIHer 1 BBE/IUTE BBE/INTE BBeaute ||[[bubmmoreka [IOK
KUHETHYECKOW SHEPTUU JBHKCHHS MOJICKYI. Y paBHEHHE 3HAYCHHE 3HAYCHHE nary  ||https://m.edsoo.ru/ff0c511e]]
MenneneeBa-Kianeitponal] |
27 |[[3akon [JanbToHa. ["a30BbIC 3aKOHBI|] 1 BBE/IUTE BBEJIUTE Beeaute |[[]]
3HAYCHHE 3HAYCHHE Jary
28 |[[[/TabopaTopHas paboTa «VccnenoBaHue 3aBUCUMOCTH 1 BBEJIUTE 1 Beeaute |[[]]
MEXIy MapaMeTpaMU COCTOSHUS pa3pexeHHOTo razay]] 3HauUEHUE naTy
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Ne Tema ypoxka KosmmuectBo yacos [Hara DneKTpoHHbIE HU(POBBIE
/i Beero|| Konrponshbie || IIpaxtuueckue || 13Y4eHHs oOpazoBaresbHbIE PECYPChI
paboThI paboThI
29 |[[[M3omporiecchl B HcaIbHOM Ta3e U uX rpaduueckoe 1 BBEIUTE BBEIUTE BBeaute ||[[bubmmoreka [IOK
npeacTaBiacHue] | 3HAYCHHE 3HAYCHHE nmary |https://m.edsoo.ru/ff0c570e]]
30 |[[[BHyTpeHHSS SHEPTHUS TEPMOIMHAMHYSCKON CUCTEMBI U 1 BBEIUTE BBEIUTE BBeaute ||[[bubmmorexka [IOK
crocoObl e€ n3MeHeHus. KoJmuecTBo TeIioThl u padoTa. 3HAYCHHE 3HAYCHHE nary  ||https://m.edsoo.ru/ff0c5952]]
BHyTpeHHss sHEprusi 0THOATOMHOTO MJI€aIbHOTO Ta3al|
31 |[[[Buas! Temtonepenadn || 1 BBEIUTE BBEIUTE BBeaute ||[[bubmmoreka [IOK
3HAYCHHE 3HAYCHHE nmary |https://m.edsoo.ru/ff0c5¢36]]
32 |[[[YnenbHas TeIIO€MKOCTH BemiecTBa. KoJm4ecTBO TETUIOTHI 1 BBEIUTE BBEIUTE BBeaute ||[[bubmmoreka [IOK
[IpH Terutonepeaaye. AauabaTHelii mporecc]] 3HAYCHHE 3HaYEeHHE nmary |https://m.edsoo.ru/ff0c5¢36]]
33 |[[[TIepBbIit 3aK0H TEPMOTUHAMHUKHI U €T0 IPUMEHEHHE K 1 BBEIUTE BBEIUTE BBeaute ||[[bubmmoreka [IOK
u3omnporeccam]| 3HAYCHHE 3HAYEeHUE nmary |https://m.edsoo.ru/ffOc5efc]]
34 |[[[HeoOpaTumocCTh MpOIIeccoB B mpupoie. Bropoii 3akoH 1 BBE/INTE BBE/INTE BeeauTe ||[[bubmmoreka [IOK
TEPMOIMHAMHUKH | | 3HaYEeHHE 3HAYEeHHE mary |https://m.edsoo.ru/ff0c6230]]
35 ||[[I[Tpuntun aeiictBus u KI1J[ TermoBoit mammHb| | 1 BBEIUTE BBEIUTE BBeaute ||[[bubmnoreka IJOK
3HaYEeHHE 3HAYEeHHE mary |https://m.edsoo.ru/ff0c600a]]
36 |[[Lluxx Kapro u ero KIT/1]] 1 BBEJIUTE BBEJIUTE sBeeaute |[[]]
3HaYCHHE 3HaYCHHE naTy
37 |[[Dxonornyeckue mpoOIeMbl TEILIOIHEPTETHKH] | 1 BBE/INTE BBE/INTE sBeeaute |[[]]
3HaYCHHE 3HaYCHHE naTy
38 |[[O6o6maromuii ypok «MosnekymsapHas ¢puzuka. OCHOBBI 1 BBE/IUTE BBE/INTE Beeaute ||[[bubmmoreka [IOK
TEPMOJMHAMHUKN ] 3HAYCHHE 3HAYCHHE nary  ||https://m.edsoo.ru/ff0c6938]]
39 |[[[KonTponpHas pabota o Teme «MouekynsapHas Gpusuka. 1 1 BBE/MTE BBenute ||[[bubmuorexa [IOK
OCHOBBI TEPMOTUHAMHKHIY | | 3HAYCHHE nary  ||https://m.edsoo.ru/ff0c6a50]]
40 |[[ITapooOpa3zoBanue u KoHeHcanus. Vcrnapenue u 1 BBEIUTE BBEIUTE BBenute ||[[bubmuorexa [IOK
KUTieHue| | 3HAYCHHE 3HAYCHHE nary  ||https://m.edsoo.ru/ffOc63b6]]
41 |[[AOcontoTHas U OTHOCUTENbHAS BIXKHOCTh BO3/IyXa. 1 BBEIUTE BBEIUTE BBenute ||[[bubnuorexa [IOK
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Ne Tema ypoxka | KosmmuectBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIE
n/n Beero|| Konrponshbie || IIpaxtuueckue || 13Y4eHHs 00pa3oBaTeNbHBIE PECYPCHI
paboThI paboThI
‘ HHacmmeHHmﬁ nap]] || || 3HAYCHHE H 3HAYCHHE H Jary Hhttps:// m.edsoo0.ru/ff0c64d8]]
42 ||[[Teepnoe Teno. Kpucramnmueckue u amopdHbIe Temna. 1 BBEJIUTE BBEJIUTE BBenute ||[[bubnuorexka LIOK
AHHM30TPOITHS CBOUCTB KPUCTAILIOB. JKUIKHE KPUCTAIIIBI. 3HAYCHHE 3HAYCHHE nary |https://m.edsoo.ru/ff0c65f0]]
CoBpeMeHHbIe MaTepHabi]]
43 |[[TLraBneHue u KpUCTAILTU3AIUS. Y IeTbHAS TEIJIOTa 1 BBE/IUTE BBE/INTE BBeaute ||[[bubmmoreka [IOK
iaBneHust. Cyonumarus| | 3HAYCHHE 3HAYCHHE nary |https://m.edsoo.ru/ff0c6708]]
44 |[[YpaBHeHue TerioBOro Oanancal| 1 BBE/IUTE BBE/INTE BBeaute ||[[bubmmoreka [IOK
3HAYCHHE 3HAYCHHE nary |https://m.edsoo.ru/ff0c6820]]
45 |[[2nexTpu3aius Tea. DNeKTpUIecKur 3aps. JlBa Buga 1 BBE/IUTE BBE/INTE BBeaute ||[[bubmmoreka [IOK
AIIEKTPUUYCCKHUX 3aPsIOB] ] 3HAYCHHE 3HaYEeHHE nmary |https://m.edsoo.ru/ffOc6bcc]]
46 |[[TIpoBOAHUKH, JUDJICKTPHKH H ITOJTYIIPOBOJHUKH. 3aKOH 1 BBEIUTE BBEIUTE BBeauTe ||[[bubmmoreka [IOK
COXpaHECHHUS AIIEKTPUUCCKOTO 3apsiia)] 3HAYCHHE 3HaYEeHUE nmarty |https://m.edsoo.ru/ff0c6bcc]]
47 |[[B3aumoneucTBue 3apsanoB. 3akoH Kymona. TouedHbrn 1 BBEIIUTE BBEIUTE BBeaute ||[[bubmnoreka IJOK
AIIEKTPUUYCCKHUH 3apsij]] 3HAYEeHHE 3HAYEeHHE marty |https://m.edsoo.ru/ffOc6ced]]
48 |[[Hampspk€HHOCTB AnekTprdeckoro nosist. [TpuHiun 1 BBEIUTE BBEIUTE BBeaute ||[[bubmnoreka IJOK
CYIEPIO3UIINH DIICKTPUUCCKHX MMOJIeH. JInHIH 3HaYEeHHE 3HAYEeHHE mary |https://m.edsoo.ru/ff0c6df2]]
HanpsH>KEHHOCTH] |
49 |[[PaboTa cwi anekTpocTaTrdeckoro noJjst. [lorenmmarn. 1 BBE/IUTE BBE/INTE BBeaute ||[[bubmmoreka [IOK
Pa3HoCTh MOTEHIMAIOB] ] 3HaYEeHHE 3HaYEeHHE mary |https://m.edsoo.ru/ff0c6f00]]
50 ||[[IIpoBOMHUKH M AUDIAEKTPUKH B dJIEKTpOCTATHUYECKOM moJie. || 1 BBEIUTE BBEIUTE Beeaute ||[[bubmmoreka [IOK
JIMaeKTpruecKas MPOHUIIAEMOCTH] | 3HAYCHHE 3HAYCHHE nary  ||https://m.edsoo.ru/ff0c7018]]
51 |[[[DnekTrpoemkocTh. Konaencaropl]] 1 BBE/IUTE BBE/MTE BBenute ||[[bubmuorexa [IOK
3HAYCHHE 3HAYCHHE nary  ||https://m.edsoo.ru/ff0c7126]]
52 |[[[DneKkTpo€MKOCTD MIOCKOTO KOHACHCATOpa. DHEPTrHs 1 BBEIUTE BBEIUTE BBenute ||[[bubmuorexa [IOK
3apsHKEHHOTO KOHJIeHcaTopa] 3HAYCHHE 3HAYCHHE natry  ||https://m.edsoo.ru/ff0c72c0]]
53 |[[[/TabopaTopHas paboTa "M3mepeHue 3MeKTPOEMKOCTH 1 BBEJIUTE 1 Beeute ||[[]]
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Dnektponus]|

Ne Tema ypoxka KosmmuectBo yacos [Hara DneKTpoHHbIE HU(POBBIE
/i Beero|| Konrponshbie || IIpaxtuueckue || 13Y4eHHs oOpazoBaresbHbIE PECYPChI
paboThI paboThI

‘ ‘KOHHGHC&TOpa"]] 3HA4YCHHE H ‘ naTy ‘

54 | [[ITpuHIMI NeiicTBUS U TPUMEHEHHE KOHICHCATOPOB, 1 BBEJINTE BBEIUTE Beeaute |[[1]
KOMUPOBAJILHOTO ariapara, CTpyHHOTo IpUHTepa. 3HAYCHHE 3HAYCHHE nary
DneKTpocTaTUYeCKas 3alinTa. 3a3eMIIeHre
ANEKTPONPUOOPOB]]

55 |[[DnexTpuueckuii TOK, YCIOBHS €r0 CYIIECTBOBAHUSI. 1 BBEJINTE BBEIUTE Beeaute |[[]]
[Tocrostuusiil Tok. Cuna Toka. Hanpsbxenue. 3HaUEHUE 3HaUEHUE ary
Comnporusnenue. 3akoH OMa it ydacTKa 1ernu| |

56 |[[[TTocemoBaTenbHOE, TAPAJUICITHLHOE, CMEIIIAHHOE 1 BBE/IUTE 0.5 BBeaute ||[[bubmmoreka [IOK
CoeMHEeHHnE MPOBOAHUKOB. JlaboparopHas paboTta 3HAYCHHE nmary |https://m.edsoo.ru/ff0c74f0]]
«/3ydeHne CMEIIaHHOTO COSTUHEHUS PE3UCTOPOBY | ]

57 |[[PaGoTa 1 MOLITHOCTH DJIEKTPUUYECKOTO TOKA. 3aKOH 1 BBE/INTE BBE/INTE BBeauTe ||[[bubmmoreka [IOK
Jlxoyns-Jlennal | 3HaYEeHHE 3HAYEeHHE mary  |https://m.edsoo.ru/ff0c7838]]

58 ||[[3axon OMma aj1s MOTHOM (3aMKHYTOM) AJeKTprdecKkoi menu.|| 1 BBEIUTE 0.5 BBeaute ||[[bubmnoreka IJOK
KopoTtkoe 3ambikanue. JlJabopaTopuas padora «M3mepenue 3HAYEeHHE nmary |https://m.edsoo.ru/ff0c7ae0]]
OJIC ucToYHMKA TOKA U €r0 BHYTPEHHETO COMPOTUBJIECHUSI | |

59 |[[DnexTpoHHas MPOBOANMOCTD TBEPBIX METAILIOB. 1 BBE/INTE BBE/INTE Beeaute |[[]]
3aBUCUMOCTD COMPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI. 3Ha4YCHHE 3HaYCHHE naTy
CBepXnpoBOAUMOCTB ||

60 |[[DnekTpuueckur TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX 1 BBEIUTE BBEIUTE Beeaure |[[]]
MIY4KOB] | 3HA4YCHHE 3HA4YCHHE JaTy

61 |[[TIomynpoBOAHHKY, UX COOCTBEHHAS U IPUMECHAs 1 BBEIUTE BBEIUTE BBenute ||[[bubmuorexa [IOK
npoBouMOcTh. CBOKCTBA P—N-TIepexoia. 3HAYCHHE 3HAYCHHE nary  ||https://m.edsoo.ru/ff0c84ae]]
[TonynpoBoAHUKOBBIE TPUOOPHI]]

62 |[[DnexkTpuuecKud TOK B pacTBOpax M pacijiaBax 1 BBEJIUTE BBEIUTE Beaute ||[[bubanorexa IIOK
ANIEKTPOJIMTOB. DIIEKTPOJIUTHYUECKAS TUCCOITUAIIHSL. 3HAYCHHE 3HAYCHHE nary ||https://m.edsoo.ru/ff0c82ba]]
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Ne Tema ypoxka KosmmuectBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIE
/i Beero|| Konrponshbie || IIpaxtuueckue || 13Y4eHHs oOpazoBaresbHbIE PECYPChI
paboThI paboThI
63 |[[[Dnekrpudeckuy TOK B razax. CaMOCTOSTEIHHBIH U 1 BBEIUTE BBEIUTE BBeaute ||[[bubmmoreka [IOK
HECaMOCTOATENIbHBIN pa3psa. Mosuus. [1nazmal] 3HAYCHHE 3HAYCHHE nary |https://m.edsoo.ru/ff0c84ae]]
64 |[[[Dnekrpudeckue MPUOOPHI U YCTPOUCTBA M X 1 BBEIUTE BBEIUTE BBeaute ||[[bubmmorexka [IOK
npakTudeckoe npumenenue. [IpaBuia TeXHUKH 3HAYCHHE 3HAYCHHE nary  |https://m.edsoo.ru/ff0c86fc]]
6e30macHOCTH |
65 |[[[O6obmarommii ypok «IIeKTpoAnHAMUKAY ] | 1 BBE/IUTE BBE/INTE BBeaute ||[[bubmmoreka [IOK
3HAYCHHE 3HAYCHHE nmary |https://m.edsoo.ru/ff0c88be]]
66 |[[[KoHTpompHas paboTa 1o TeMe «IEKTPOCTaTHKA. 1 1 BBEJIUTE BBenute ||[[bubmuoreka [JOK
[ToCTOSIHHBIH AIIeKTpUUYECKH TOK. TOKH B pa3InIHbIX 3HaYEeHHE nmary  |https://m.edsoo.ru/ff0c8a8a]]
cpenax»]|
67 |[[[Pe3epBHbIii ypok. KoHTpOIBHAS paboTa 1o TeMe 1 1 BBEIUTE BBeauTe ||[[bubmmoreka [IOK
"DnekTpoauHamMuKa | 3HAYEeHUE nmary |https://m.edsoo.ru/ff0c8c56]]
68 |[[Pe3epBHBIil ypok. O6006mIaronuii ypok mo remam 10 1 BBEIIUTE BBEIUTE BBeaute ||[[bubmnoreka IJOK
Kiacca]] 3HAYEeHHE 3HAYEeHHE nmary |https://m.edsoo.ru/ff0c8f6c]]
‘H06aBI/ITI> CTPOKY
IOBILIEE KOJIMYECTBO YACOR I10 [TPOT'PAMME | 68 | 4 I 4 |
11 KVIACC
No Tema ypoka | KommuectBo wacos ‘ Jara DNeKTpOHHBIE IU(POBBIC
/11 Beero|| Kontponshsre || Ipaktnueckue || A3YICHAA 00pa3oBaTeNbHBIE PECYPCHI
paboThI paboThI
1 |[[TTocTostHHBIC MATHHUTHI U MX B3aUMOZEUCTBHE. MarHUTHOE TIOJIE. 1 BBEAUTE BBEAUTE BBequte |([[bubmuorexa [JOK
BekTop MarHuTHOW UHAYKIMH. JINHUN MarHUTHOM MHIYKIUH] | SHA9ICHHE SHa9ICHHC Aaty |https://m.edsoo.ru/ff0c9778]]
2 |[[[MarauTHOE moJie MPOBOJHKUKA ¢ TOKOM. OmbIT DpcTea. 1 BBEAUTE BBEAUTE BBemute |([[bubmuorexa [JOK
B3anMoelicTBrE TPOBOIHUKOB ¢ TOKOM] | SHA9ICHHE SHa9CHHC Aaty |https://m.edsoo.ru/ff0c98fe]]
3 ||[[JTabopatopHast paboTa «/3ydeHne MArHUTHOTO TOJISt KATYIIIKH C 1 BBCIUTC 1 seaute ||[[bubmuorexa [JOK
TOKOMM| | SHAYCHUC Aary |Ihttps://m.edsoo.ru/ff0c98fe]]
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Ne Tema ypoka KonnuectBo yacos ‘ Hata OneKTpoHHbIE U(POBLIE
n/ Beero|| Kontponshsie || Ipaktnueckue || A3Y9eHUA 00pa3oBaTeNbHBIEC PECYPCHI
paboTh paboTh
4 |[[deficTBHE MArHUTHOT'O TIOJIsI HA MPOBOAHUK ¢ TOKOM. Cuita 1 BBEIUTC 1 seequre |[[bubmmorexa [JOK
Awmriepa. JlaboparopHas pabota «VccnenoBanue qeicTBus 3HAYCHHUC Aaty  Iihttps://m.edsoo.ru/ff0c9ac0]]
[IOCTOSIHHOTO MarHuTa Ha paMKy ¢ TOKOM» ||
S |[[[le¥icTBrEe MarHUTHOTO TOJISI HA ABHKYIILYIOCS 3apsSHKCHHYTO 1 BBEAUTE BBEAUTE BBequte |([[bubmuorexa [JOK
yactuily. Cuna Jlopeniia. Padota cuibt Jlopennal]] 3HadcHHe 3HadeHHe Aaty |Ihttps://m.edsoo.ru/ff0c9df4]]
6 |[[DnexkrpomaruuTHas HHAYKIH. [I0TOK BeKTOpa MarHUTHOM 1 BBE/IMTE BBE/IMTE seeaute |[[[]]
uaaykiuu. DJ]C uHayKun. 3aKOH IEKTPOMArHUTHON UHIYKIIUH 3HAYCHHUC 3HAYCHHUC JaTy
®dapanes]|
7 |[[JTaboparopHas pabota «VccnemoBaHue SBICHHS 1 BBEIUTE 1 seequte |[[Bubmmorexa [JOK
AIIEKTPOMATHUTHON MHIYKIIHN]] SHAICHHC Aaty  |Ihttps://m.edsoo.ru/ff0cal50]]
8 |[[ManykTuBHOCTD. SIBIeHHe camonHayKimuu. DJIC caMOUHIyKIIHH. 1 BBE/IMTE BBE/IMTE seequte ||[[bubnunorexa [IOK
DHeprusi MarHUTHOTO MOJISI KATYIIKKA C TOKOM. DJIEKTPOMAarHUTHOE 3HAYCHHUE 3HAYCHHUE Aaty  Ihttps://m.edsoo.ru/ff0ca600]]
moJie]]
9 |[[Texuuueckue yCTpOMCTBA M UX MPUMEHEHHUE: TIOCTOSHHBIC 1 BBE/IUTC BBEIUTE seeaute |[[]]
MAarHUThI, JIEKTPOMAarHUThI, 3JIEKTPOJIBUTATENb, YCKOPUTEIHN 3HA4CHUE 3Ha4CHNE Aaty
AJIEMEHTAPHBIX YaCTHUII, HHAYKIIMOHHAS TIeYb] |
10 |[[[O6o6matorIHii ypok « MarHUTHOE MOJIE. DIEKTPOMAarHUTHAS 1 BBEAUTE BBEAUTE sBequte |[[bubmuorexa [JOK
HHIYKIHS» || SHA9JCHHC SHA9ICHHC Aaty |https://m.edsoo.ru/ff0cab82]]
11 |[[[KouTposbHas paboTa 1o TeMe « MarHUTHOE IOJIE. 1 1 BBE/IMTE seeaute ||[[bubnmoreka [JOK
DIEeKTPOMAarHUTHAS HHIYKIUI»] ] SHa9ICHHC Aaty  |https://m.edsoo.ru/ff0cad58]]
12 |[[CBoGOmHBIC MexaHUYECKUE KOteOanus. ['apMOHUYeCKUEe 1 BBEAUTE BBEAUTE BBemute |([[bubmuorexa [JOK
KoyieOaHus. YpaBHEHHE TapMOHUYECKUX KosieOanuii. [IpeBparienue 3HadeHnE 3HadCHNE Aaty ||https://m.edsoo.ru/ff0caf06]]
SHepruu||
13 |[[[/TabopaTopHas pabota «McciaenoBaHue 3aBHCUMOCTH IIEPHO/IA 1 BBE/IMTE 1 seeaute |[[]]
MaJibIX KOJIeOaHUI Tpy3a Ha HUTHU OT JUIMHBI HUTU M MacChl rpy3ay]| SHAYCHHE Aaty
14 |[[KonebaTenpHbIH KOHTYP. CBOOOIHBIE JICKTPOMArHUTHBIE 1 BBE/IUTE BBE/IUTE seequre |[[bubnnorexa [JOK
KoJebaHus B UACaTbHOM KOJieOaTeIbHOM KOHTYpE. AHAIOTHS 3HAYCHUE SHAYCHUE Aaty |Ihttps://m.edsoo.ru/ff0ch820]]
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Ne Tema ypoka KonnuectBo yacos ‘ Hata OneKTpoHHbIE U(POBLIE
n/ Beero|| Kontponshsie || Ipaktnueckue || A3Y9eHUA 00pa3oBaTeNbHBIEC PECYPCHI
paboTh paboTh
‘ HMG)KLIy MEXaHWYECKUMU U DJIEKTPOMATHUTHBIMU KOJICOAHHUSIMHU] | ‘ ‘
15 |[[®opmyna TomcoHa. 3aKOH COXpaHCHHUSI SHEPTHU B HJICATBHOM 1 BBCAHUTE BBCAHUTE seeaute ||[[bubmmorexa [JOK
KoJie0aTeIbHOM KOHTYpE]] 3HadeHne 3HadeHne Aaty |Ihttps://m.edsoo.ru/ff0ch9c4]]
16 |[[TIpemcTaBieHue O 3aTyXaOIINX KOICOAHHUAX. BBIHYKIeHHBIC 1 BBE/IMTE BBE/IUTE seequre |[[bubanorexka [IOK
MeXaHHUYeCKue KojeOanus. Pesonanc. BeiHyKIeHHbIE SHAICHHC SHA9ICHHC Aaty |Ihttps://m.edsoo.ru/ff0cbb86]]
ANIEKTPOMAarHUTHBIE KOJIeOaHus ||
17 |[[TlepemenHbIH TOK. CHHYCOMIATBHBIN IEPEMEHHBIN TOK. 1 BBCAHUTE BBCAHUTE seaute ||[[bubmmoreka [JOK
MOIITHOCTh TEPEMEHHOT0 TOKA. AMITIUTYIHOE U JICHCTBYIOIIIEE SHAICHHC SHA9ICHHC Aaty  |Ihttps://m.edsoo.ru/ffOchd34]]
3HAYEHHE CHJIBI TOKA M HAPsDKEeHMUS | |
18 |[[Tpanchopmarop. [Tpou3BoacTBO, Mepeaada u moTpedIcHue 1 BBE/UTE BBE/UTE seeaure |([[]]
DIIEKTPUYECKON SHEPIHH]|] SHAuCHHC SHAuCHNC Aaty
19 |[[[VcTpoiicTBO 1 MpaKTHYECKOE MPUMEHEHHUE IIEKTPHUCCKOTO 1 BBCUTC BBEIUTEC seequre ||[[bubmmorexa [JOK
3BOHKA, FeHepaTopa MePEMEHHOTO TOKa, TMHUH 3JIeKTporepeay]] SHA9ICHHC SHA9ICHHC Aaty |https://m.edsoo.ru/ff0cc324]]
20 |[[Okosoruueckue puCKH MPH IPOU3BOJCTBE AICKTPOIHEPTHH. 1 BBC/IUTE BBE/IUTE seequre |([[]]
KynbTypa ncnosib30BaHus 371€KTPOIHEPTUHU B MIOBCETHEBHO U 3HA4CHHE 3HA4CHHE Aaty
KHU3HH] |
21 |[[MexaHu4ecKue BOJIHBI, YCIIOBHUS pacnpoctpanenus. [lepuo. 1 BBEAUTE BBEAUTE BBequte |[[bubmuorexa [JOK
CKOpPOCTh pacpoCTpaHCHHS U JUTMHA BOJIHBL. [lomepeunsie U SHA9ICHHC SHa9ICHHC Aaty |https://m.edsoo.ru/ff0cca54]]
MPOJI0JIbHBIE BOJIHBI] |
22 |[[3Byk. CkopocTh 3ByKa. I poMKOCTH 3ByKa. Bricota ToHa. TemOp 1 BBEAUTE BBEAUTE BBequte |[[bubmuorexa [JOK
3ByKa]] SHA9ICHHC SHa9ICHHC Aaty |https://m.edsoo.ru/ffOcccOc]]
23 |[[[DnekTpOMarHUTHBIC BOJIHBI, UX CBOWCTBA U CKOpocTh. [1Ikana 1 BBEAUTE BBEAUTE BBequte |([[bubmuorexa [JOK
AIIEKTPOMATHUTHBIX BOJIH] ] SHA9ICHHE SHa9CHHC Aaty |https://m.edsoo.ru/ffOccfe0]]
24 |[[TIpuHIMIIBEI pagdoCBs3H U TeleBUaAeHUS. Pa3Butue cpeacTs cs3u. || 1 BBE/IMTE BBE/IUTE seeaute |[[]]
Paymonokanus]] 3HaYeHHe 3HaueHHe JaTy
25 |[[KouTposbHast paboTa «KoebaHust U BOITHBI»]] 1 1 BBE/IUTE seequre |[[bubnnorexa [JOK
SHAYUCHUE Aaty  |ihttps://m.edsoo.ru/ff0cc6f8]]
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Ne Tema ypoka KonnuectBo yacos ‘ Hata OneKTpoHHbIE U(POBLIE
n/n Beero|| Kontponshsie || Ipaktnueckue || A3Y9eHUA o0pa3oBaTeNbHbIE PecypChl
paboTh paboTh
26 ||[[TIpsiMonMHEWHOE PacIIPOCTPAHCHUE CBETA B OJJHOPOIHOM Cpejie. 1 BBE/IUTE BBC/IUTE seequre ||[[Bubnuorexa [JOK
Todyeunslii ncToyHKK cBeTa. JIyd cBeral] 3HAYCHHUC 3HAYCHHUC Aaty  Iihttps://m.edsoo.ru/ff0cd350]]
27 |[[[OTpakenue cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoenue 1 BBE/IUTC BBE/IUTC BBequte |([[bubmuorexa [JOK
n300paKeHUH B TNIOCKOM 3epKajie]] 3HAYCHHUC 3HA4CHHUE Aaty  Iihttps://m.edsoo.ru/ff0cd4e0]]
28 |[[IIpenomnenue cBeta. [lonHOE BHYTpEHHEE OTPAXKCHUE. 1 BBE/IUTE BBE/IUTE seequre ||[[Bubmuorexa [JOK
[IpenensHBIA yroJ MOJIHOTO BHYTPEHHETO OTPAXKECHNU | ] 3Ha9CHHC 3Ha9CHHC Aaty |Ihttps://m.edsoo.ru/ff0cd7f6]]
29 |[[JTaboparopHas paboTa «M3MepeHne mokasares mpeaIoMICHUs 1 BBEAMTE 1 seeaute ||[[bubnuorexa [JOK
cTekan]] SHAICHHC Aaty |Ihttps://m.edsoo.ru/ff0cd67a]]
30 ||[[JTuu3sL. [TocTpoeHnue u3o0paxenuii B tuH3e. Popmyia TOHKOM 1 BBEMTE BBEUTE seeaute ||[[bubmmorexa [JOK
JTMH3BI. YBEIHUCHHE JTMH3HI] | 3HaUCHHE 3HauCHHE Aaty  Ihttps://m.edsoo.ru/ffOcddle]]
31 |[[JTabopatopHas paboTa «VccenoBannue CBORCTB H300pakeHHiT B 1 BBEMTE 1 seemute |([[]]
nmuH3ax»]] 3HAYEHUE Jary
32 |[[[Aucnepcus ceera. CoXHBIM cocTaB 0enoro ceera. L[Ber. 1 BBEJIUTE 1 seeute |([[]]
JlabGopaTtopHas pabora «Habmroaenue nucrnepcuu cBeTay || SHAUCHHC Aaty
33 |[[Autepdepennus crera. Audpaxmus ceeta. JudpaxirponHast 1 BBEMTE BBEUTE seeaute ||[[bubmmoreka [JOK
peméTkal| SHA9ICHHC SHA9ICHHC Aaty  |Ihttps://m.edsoo.ru/ff0ced22]]
34 |[[TIonepeunocTs cBeTOBBIX BOJIH. [Tomspusarus cBetal] 1 BBEAUTE BBEAUTE BBequte |[[bubmuorexa [JOK
3HadeHnE 3HadeHnE Aaty |Ihttps://m.edsoo.ru/ff0cf02e]]
35 |[[Ontuyeckue mpuOOPHI M YCTPOHCTBA U YCIOBHUS HX OE301IaCHOTO 1 BBEUTC BBEIUTE seeaute |[[]]
pUM CHCHI/IH] ] 3HA4YCHHUC 3HA4YCHHUC aarty
36 ||[[['paHUIBI MPUMEHHUMOCTH KJIACCHYECKOW MEXaHUKH. [1ocTymaThl 1 BBEJIUTE BBEIUTE BBequte |([[bubmuorexa [JOK
CIEeNUATbHON TEOPHH OTHOCHTEIBHOCTH ] SHA9ICHHE SHa9CHHC Aaty |https://m.edsoo.ru/ff0cf862]]
37 |[[[OTHOCHTEBHOCTD OJTHOBPEMEHHOCTH. 3aMeICHHE BPEMECHHU | 1 BBEAUTE BBEAUTE BBequte |([[bubmuorexa [JOK
COKpAIIIEHUE JUTHHBI] ] SHAICHHC 3HAICHHC Aaty ||https://m.edsoo.ru/ffOcfad2]]
38 |[[DHeprust 1 UIMIYIbC PENATHBUCTCKOW YacTUIIBL. CBSI3b MAacChl € 1 BBE/IHTEC BBE/IHTE seaute ||[[bubmuorexa [JOK
SHEPTUEH ¥ UMITYJIbCOM. DHEPrus MOKosi| | SHAICHHC SHAICHHC Aaty  Iihttps://m.edsoo.ru/ffOcfc68]]
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Ne Tema ypoka KonnuectBo yacos ‘ Hata OneKTpoHHbIE U(POBLIE
n/n Beero|| Kontponshsie || Ipaktnueckue || A3Y9eHUA o0pa3oBaTeNbHbIE PecypChl
paboTh paboTh
39 |[[KouTposbHast paboTa «OnTrka. OCHOBBI CIIEHUATBHON TEOPHH 1 1 BBEAUTE BBequte |([[bubmuorexa [JOK
OTHOCHUTEJBHOCTHY] | 3HaYCHHE Aaty  Iihttps://m.edsoo.ru/ff0cf6f0]]
40 |[[®@oTonsl. Popmyna [Ianka. DHEprust © UMIYIbC GoToHA]] 1 BBEAUTE BBEAUTE BBequte |([[bubmuorexa [JOK
SHAICHHC SHAJCHHC Aaty |Ihttps://m.edsoo.ru/ffOcfel6]]
41 |[[OtkpeiTHe U uccnenoBanue Gotosdderra. OnbiTel A. I 1 BBCUTC BBEJIUTC seequre ||[[bubmmorexa [JOK
CronetoBa]] SHAICHHC SHA9ICHHC Aaty |https://m.edsoo.ru/ffOcffc4]]
42 |[[3akonbl hoTodrdhdekra. YpaBHeHHE DUHIITCHHA JITSI 1 BBEAMTE BBEMTE seeaute ||[[bubnuorexa [JOK
doroaddekra. «KpacHas rpanumnay porosddexra]] SHAICHHC SHA9ICHHC Aaty |https://m.edsoo.ru/ff0d015¢e]]
43 |[[[M{aBneuue ceera. Onbrtel I1. H. JlebeneBa. Xumudueckoe aeucraue || 1 BBEMTE BBEUTE seeaute ||[[bubmmorexa [JOK
cBeta]] SHAICHHC SHAJCHHC Aaty |https://m.edsoo.ru/ff0d04a6]]
44 |[[TexHuueckue yCTPOHCTBA U MPAKTHUECKOE MPUMEHEHUE: 1 BBE/UTE BBE/UTE seequre |([[]]
(dhoTodeMeHT, (hOTOIaTINK, COTHEUHAsE OaTapesi, CBETO MO | 3Ha49CHUC SHa49CHUC Aaty
45 |[[[Pemenue 3ama4 10 TeME «DIEMEHTHI KBAHTOBOM ONITHKN]] 1 BBEIUTE BBEIIUTE seenute |[[Bubmmorexa [JOK
SHA9ICHHC SHA9ICHHC Aaty  |https://m.edsoo.ru/ff0d0302]]
46 |[[Moxaens atoma Tomcona. OmnbiTel Pe3epdopaa mo paccessHuto o- 1 BBEIUTE BBEIIUTE sBenute |[[Bubmmorexa [JOK
yactuil. [ImanerapHas Mozeab aromal] SHA9ICHHC SHA9ICHHC Aaty |https://m.edsoo.ru/ff0d091a]]
47 |[[TToctynater bopa]] 1 BBE/IMTE BBE/IMTE seeaute ||[[bubnuoreka [JOK
3HadCeHHE B Aaty |Ihttps://m.edsoo.ru/ff0d0Oafa]]
48 |[[3nyueHre u moroineHre (GOTOHOB IIPH IIEPEX0/IC aToMa C 1 BBEAUTE BBEAUTE BBemute |[[bubmuorexa [JOK
OJIHOTO YPOBHS SHEPTHHU Ha APyroi. Bumasl criekTpos]] SHA9JCHHC SHa9ICHHC Aaty ||https://m.edsoo.ru/ff0dOafa]]
49 |[[BonHoBbie cBOMCTBA yacTuil. Bosusl ge bpowis. Kopnyckymsapuo-|| 1 BBEAUTE BBEAUTE BBequte |([[bubmuorexa [JOK
BOJIHOBOW j1yasin3M. CIIOHTaHHOE U BBIHYKJICHHOE U3JTyueHHeE] | SHAICHHC 3HAICHHC Aaty |https://m.edsoo.ru/ff0d0ca8]]
50 |[[[OTkpsiTHE paguoakTuBHOCTH. OmbITHI Pe3epdopma mo 1 BBEAUTE BBEAUTE BBequte |([[bubmuorexa [JOK
OTIPEICTICHUIO COCTaBa PaTHOAKTHBHOTO M3TydeHU || SHAICHHC 3HAICHHC Aaty ||https://m.edsoo.ru/ff0d0fd2]]
51 |[[CBowcTBa anb(da-, beTa-, ramMmma-u3nydeHus. Biausuue 1 BBE/IMTE BBE/IMTE seeute |([[]]
pPaZvOaKTUBHOCTH HA KUBBIE OpPraHU3MBI]| SHAYCHUC SHA9CHUC Aary
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Ne Tema ypoka KonnuectBo yacos Hata OneKTpoHHbIE U(POBLIE
n/n Beero|| Kontponshsie || Ipaktnueckue || A3Y9eHUA o0pa3oBaTeNbHbIE PecypChl
paboThI paboThI
52 |[[[OTkpeiTHE TIPOTOHA M HEWTPOHA. M30TOMBI. Asb(a-pacma. 1 BBE/IMTE BBE/IUTE seequre |[[bubanorexka [IOK
DJIEKTPOHHBIM U TIO3UTPOHHBIN OeTa-pacnaa. ['amma-usnydenue]] SHAICHHC SHAJCHHC Aaty  |https://m.edsoo.ru/ff0d1162]]
53 |[[[DHeprus cBSI3U HYKIOHOB B siape. SlmepHble peakuuu. S nepHbIi 1 BBE/IMTE BBE/IMTE seequre |[[bubanorexka [IOK
peakrop. [Ipo0saeMsl, IepCHeKTUBEI, YIKOJIOTUIECKHE aCTICKThI 3HAYCHHUC 3HA4CHHUE Aaty  Ihttps://m.edsoo.ru/ff0d1356]]
SIEPHON SHEPTeTUKH | |
34 |[[DnemenTapHbie yacThilbl. OTKPHITHE MTO3UTPOHA. METO IbI 1 BBCIUTC BBEJUTC seequre ||[[bubmmorexa [JOK
HAOJIIOICHUS ¥ PETUCTPAIIMH dJIEMEHTAPHBIX YacTHIl. Kpyribiii cTou SHAICHHC SHA9ICHHC Aaty  |Ihttps://m.edsoo.ru/ff0d0e38]]
«DyHIamMeHTaIbHbIe B3auMoieucTBHs. EnquHcTBO (hr3mdyeckon’
KapTHUHBI MUPa»||
55 |[[[Bux 3Be3mHOTO Heba. Co3Be3aus, pKUe 3BE3/IbI, INIAHETHI, UX 1 BBE/UTE BBE/UTE seeute |([[]]
BuAUMOE NBIKeHue. CoHeuHas cuctemal | 3HAUCHHC 3HAYCHHC Aaty
56 |[[Comrie. ConHeunast akTHBHOCTb. Mctounuk suepruu CostHIa u 1 BBEIUTE BBEIIUTE seemute |([[]]
3B€3H]] 3HA4YCHUEC 3HA4YCHUC JaTty
57 |[[3B€3mbI, ©X OCHOBHBIC XapaKTEPUCTHKH. 3BE3/IbI TTTABHOU 1 BBE/IUTE BBE/IUTE seeaute |[[]]
MOCJIeI0BAaTeIbHOCTU. BHyTpeHHee cTtpoenue 38€31. CoBpeMEHHbIE 3HA4CHUE 3HA4CHHE Aaty
MPEJCTAaBICHUS O MPOUCXOKACHUU U BOToMK ComHIa U 3BE€31] |
58 |[[Mneunsin [Tyrs — Harra 'anaktuka. [1o10KeHHE B IBIKEHUE 1 BBE/IMTE BBE/IMTE seeaute |[[]]
Counnna B [Nanaktuke. [Nanaktuku. YEpHbIE IBIPHI B siapax SHA4CHHE 3HA4CHHE Haty
rajakTHK] |
59 |[[Bcenennas. Pa3beranue ranaktuk. Teopusi bosbinoro B3pbiBa. 1 BBCAHUTE BBCAHTE seeaute |([[]]
PennkroBoe uznydenune. MeraranakTukal| SHA4CHHE 3HA4CHHE Haty
60 |[[Hepemiernbie mpoOIeMbl aCTPOHOMUH] | 1 BBEIUTC BBEIUTE seeaute |[[]]
3HA4YCHUC 3HA4YCHUC aarty
61 |[[KonTposbHast paboTa «DJIeMEHThI aCTPOHOMUH U acTpodu3ukm»]] || 1 1 BBE/IMTE seeute |([[]]
3HA4YCHUC aarty
62 ||[[O606matomuii ypok. Posb ¢pu3uku u acTpoOHOMHH B 1 BBEJIMTE BBEJIMTE seerute |([[]]
SKOHOMHYECKOH, TEXHOJIOTUUECKOM, COIIMAIBHON 1 STHYCCKOM 3HAYCHUE 3HAYCHHE Aaty
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Ne Tema ypoka | KonnuectBo yacos ‘ Hata OneKTpoHHbIE U(POBLIE
/n Bcero|| Kontponbubie || [paktuueckue || H3YICHHA 06pasoBaTeNbHbIE PecypCEl
paboTh paboTh
‘ ch)epax NESTEILHOCTH YeJloBeKa| | || || H H H
63 |[[[O6006marommii ypok. Poistb 1 MecTO (DM3MKH U aCTPOHOMHUU B 1 BBEJIUTE BBEJUTE seeute |([[]]
COBPEMEHHOM Hay4yHOU KapTUHE Mupa]| 3HAUCHHE SHAUCHHC Aaty
64 |[[O6o6marommii ypok. Ponb dusnyeckoit Teopuu B popmupoBanun | 1 BBE/IUTE BBC/IUTE seezure |([[]]
Mpe/ICTaBICHUH 0 PU3NYECKO KapTUHE MHpa] ] SHAUCHHC 3HAUCHHC Aaty
65 |[[O6o0maronuit ypok. Mecto Gpu3ndeckoi kapTHuHbI Mupa B obmem|| 1 BBEJIUTE BBEJIMTE semute |([[]]
psAly COBPEMEHHBIX €CTECTBEHHO-HAYUHbBIX TPEACTABICHUH O SHa49CHUC 3Ha4YCHUEC naty
npupoe]]
66 |[[Pe3epBHBIi ypok. MarHuTHOE mMoJie. DIEKTPOMAarHUTHAS 1 BBEMTE BBEUTE seemute |([[]]
WHIYKIIA ;[] ] 3HAYCHUC 3HA4YCHHUC aaty
67 |[[Pe3epBHbIit ypok. OnTrka. OCHOBBI CHICIIMATIBHON TEOPUH 1 BBEMTE BBEUTE seemute |([[]]
OTHOCI/IT@HBHOCTI/I]] 3HA4YCHHUC 3HA4YCHHUC JaTty
68 |[[Pe3epubriii ypok. KBanToBast husnka. DIeMeHTH aCTPOHOMUH U 1 BBEIUTE BBEIIUTE seenute |[[Bubmmorexa [JOK
acTpopu3uKu]| SHA9ICHHC SHA9ICHHC Aaty  |https://m.edsoo.ru/ff0d1784]]
‘I[OG&BI/ITI) CTPOKY

‘OBIHEE KOJIMYECTBO YACOB I10 ITPOTPAMME || 68 || 4 H 7 H
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