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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢usuke 6a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIero
oOpa3oBaHus pa3paboTaHa HA OCHOBE MOJIOKEHUH U TpeOOBaHUM K pe3ysibTaTam
OCBOCHHMSI OCHOBHOM 00pa3oBaTesibHOM MporpaMmsl, npeactaBieHHbIx B GI'OC
COOQO, a Takxe c yd€toM (eaepainbHOil paboyell mporpaMMbl BOCIUTAHUS U
KOHIIETIIIMY TpenoaBanus yueOHoro npeamera «Pusnka» B 00pa3oBaTesIbHbIX
OpraHU3aAUAX Poccuiickoi Odenepaunu, peanu3yIommx OCHOBHEIE
oOpazoBareibHbIE MPOTPAMMBI.

Conepxanue mporpaMMbl 1o (GU3HMKE HampaBlieHO Ha (HOpMHUpPOBaHUE
€CTEeCTBEHHO-HAyYHOU KapTUHbI Mupa oOyuaromuxcs 10-11 kmaccoB mpwu
oOyueHMn uX (@u3nke Ha 0a30BOM ypOBHE HAa OCHOBE CHUCTEMHO-
nesiTelbHOCTHOTO — moaxoaa. [lporpamma 1o QuU3MKE  COOTBETCTBYET
tpeboBanusiMm GI'OC COO k mMmiIaHUPyEeMbIM JIHUYHOCTHBIM, MPEAMETHBIM U
MeETaIpeIMETHBIM pe3ysibTaTaM OOy4EHHUS, a TAK)KE YUUTHIBAET HEOOXOAMMOCTh
peanu3ali  MEXKMPEIMETHBIX CBi3ed (U3NKH C €CTeCTBEHHO-HAyYHBIMU
y4eOHbIMU TIpeAMeTaMHu. B Hell ompenesnsitoTcsi OCHOBHBIE NEIH W3Y4YCHHS
(bu3MKK Ha ypOBHE CpelHero 001iero o0pa3oBaHusl, MIIAHUPYEMbIE PE3YIbTaThI
OCBOCHHS Kypca (PU3WKH: JMYHOCTHBIC, METANpeIMETHbIE, MPEAMETHBIC (HA
0a30BOM YpOBHE).

[Iporpamma no Qpu3MKe BKIIOYALT:

e IUIAHUPYEMbI€ pE3yJbTaThl OCBOEHHUs Kypca (u3uku Ha 06a30BOM

YpOBHE, B TOM YHCJIC TTPEIMETHBIE PE3YJIbTATHI M0 F0JIaM 00YUYEHUS;

e cojepkaHue yueOHoro npeameta « ODu3nkay 1mo rojgaM o0ydeHusl.

du3uka KaKk Hayka O HauOoyiee OONIMX 3aKOHAX MPHUPOABI, BBHICTyMas B
KauyecTBe Y4yeOHOro IMpeAMeTa B IIIKOJIE, BHOCUT CYIIECTBEHHBIM BKIal B
cucteMy 3HaHMi 00 okpyxkawmem wmupe. IllkonpHBI Kypc (Quukm —
CUCTEMOOOpa3yIOUi  JIJII  €CTECTBEHHO-HAYYHBIX yUEOHBIX MPEIMETOB,
MIOCKOJIBKY (DU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOIIECCOB U SIBJICHHM,
U3y4aeMbIX XUMHEH, Ouosioruei, usnueckoil reorpadueli m acTpOHOMHEH.
Hcrnonp3oBaHne M aKTUBHOE TMpPUMEHEHHE (U3MUYECKUX 3HAHUM OMpeessieT
XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUH B cdepe SHEpPreTUuKH,
TPAHCIIOPTa, OCBOCHUSI KOCMOCA, IMOJyY€HUSI HOBBIX MaTEPUAIOB C 33JlaHHBIMU
cBolicTBaMu © JApyrux. W3yuenue ¢Gu3MKM BHOCUT OCHOBHOM BKJIAJI B
dbopMHpOBaHHWE €CTECTBEHHO-HAYYHOM KapTUHBI MHUpa OOydYaroumuxcsi, B
dbopMHupoBaHWEe YMEHUW TMPUMEHSITh HAyYHBIH METOJ TIO3HAHUA TpHU
BBITIOJIHEHUU UMHU YYEOHBIX UCCIICIOBAaHUM.

B ocHoBy kypca ¢usmku a1 YpOBHS CPEIHETro OO0Iero oOpa3oBaHUs
MOJIOKEH psii UAEH, KOTOPblE MOKHO pPAacCMaTpUBATh KAaK TPUHIUIBI €ro
MOCTPOCHHSI.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEW KypC SBISIETCS JOTHYECKU
3aBEPIIEHHBIM, OH COJCPKUT MaTepuall U3 BCeX pas3lesioB (PU3HKH, BKIIOYACT
KaK BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOH (DH3HUKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HEW MmaTepual Kypca (U3UKU
o0beMHEH BOKpYr GuU3MYEeCKuX Teopuil. Bemymmm B Kypce sBISETCS
dbopmMupoBaHrEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTE€pPHH, BEIIECTBE U
noJie.

Hoesa eymanumapuzayuu. EE peanmzanus mpearoaraeT MCIOIb30BaHUE
T'YMaHUTAPHOTO TOTEHIMANIa (PU3UYECKON HAyKU, OCMBICIICHUE CBSI3M Pa3BUTHS
bu3uKkn ¢ pa3BUTHEM OOIIECTBAa, a TaKke C MHPOBO33PECHUECKUMH,
HPaBCTBEHHBIMU U YKOJIOTHYECKUMU TTPOOIeMaMHu.



Hoess npuxnaonou nanpasnennocmu. Kypc (uszuku mnpeamnonaraet
3HAKOMCTBO C INUPOKUM KPYroM TEXHMUYECKHMX U  TEXHOJOTHYECKUX
MPUIOKEHUN U3yYEHHBIX TEOPUI U 3aKOHOB.

Hoes »sronoeuzayuu peanusyercs TOCPEIACTBOM BBEICHUS DJIEMEHTOB
coliepKaHUs, TMOCBALIEHHBIX H3KOJOTMYECKHM TMpo0iemMaM COBPEMEHHOCTH,
KOTOpBIE CBSA3aHBI C PA3BUTUEM TEXHUKU U TEXHOJIOTHM, a Takke O00CYXKIACHUS
npobieM  palMOHAIILHOTO  MPUPOJONOJIB30BAHUS M IKOJIOTHYECKOM
0€30I1acCHOCTH.

Crep’HEBbIMU dJIEMEHTAMHU Kypca (PM3UKH Ha YPOBHE CPEIHErO OOIIEro
oOpazoBaHus ABJSAIOTCA puznueckue Teopuu (hopMupoBaHUe MPEACTABICHHUMN O
CTPYKTYpE TOCTpOEHUsI PU3NUYECKON TEOPHUH, PO (HYHIAMEHTAIbHBIX 3aKOHOB
U TPUHLUIOB B COBPEMEHHBIX TMPEJCTABICHUSX O TMPUPOJIE, TpaHUIaX
OPUMEHUMOCTH TEOPHM, [JIsl ONHUCAHMUSI €CTECTBEHHO-HAYYHBIX SIBIICHUN U
IIPOIIECCOB).

CHUCTeMHO-JIeSITeIPHOCTHBIN TOAX0A B Kypce (U3UKH pean3yeTcs
OpEeXJe BCEro 3a CYET OpraHu3alluu JKCIIEPUMEHTAJIBHON NEeSITeIbHOCTH
oOyuaroruxcsi. [{ns 6a3oBoro ypoBHs Kypca (DU3UKH — 3TO HUCIIOJIb30BAHUE
CUCTEMBI ()POHTAIILHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB U JTA0OPATOPHBIX
paboT, KOTOphle B mporpamme 1o (u3uke OObEeIUHEHBI B OOIIUHA CIHCOK
YUYEHMUYECKHX TMpaKTUYeCKux paboT. BeineneHne B yKa3aHHOM TMepeyHE
71a60paTOPHBIX PabOT, MPOBOJAUMBIX JIJII KOHTPOJS U OI[EHKH, OCYIIECTBIISETCS
ydyacTHUKaMU 0Opa3oBaTeNbHOTO Tpollecca HUCXOJs U3  OCOOCHHOCTEH
IUTAHUPOBAaHUS W OCHallleHus kaOuHera ¢usuku. [Ipu sTom obecrneunBaercs
OBJIaJICHHE OOYYAIOMIMMHUCS YMEHUSIMH MPOBOJUTh KOCBEHHbBIE H3MEpEHUS,
UCCJIEIOBAHUS 3aBUCUMOCTEN (PU3NYECKUX BEITUYMH M MTOCTAHOBKY OIBITOB IO
IIPOBEPKE MPE/I0KEHHBIX THIIOTE3.

bonpioe BHUMaHUE yJEIsSETCS PEIICHUIO PACUETHBIX M KaueCTBEHHBIX
3anay. [Ipu sTOM 1St pacu€THBIX 33724 TPUOPUTETOM SIBIISIIOTCS 3a/1a4U C SIBHO
3alaHHOM  (DM3UYECKOW MOJIENbIO, TO3BOJISIONINE TMPUMEHSTh W3yYCHHBIE
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO paszjeia Kypca, Tak U UHTETpUpYs
3HaHUS W3 pa3HbBIX pasznenoB. [l KadyecTBEHHBIX 3aady MPUOPUTETOM
SABJISIFOTCSL  3aJaHUsl Ha OOBSICHEHUE TMPOTEKAaHUs (PU3UYECKUX SIBICHUN U
IIPOIICCCOB B OKPYXKAIOIICH XKU3HHU, TpeOyrolre BbIOOpa (GU3NISCKOM MOJICIH
JUTSI CUTYaIliU TTPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusimu DPI'OC COO k wmarepualibHO-
TEXHUYECKOMY O0O€CIeueHUI0 y4eOHOro rmporecca 0a30BbId ypOBEHb Kypca
¢u3NKM Ha YpPOBHE CpeAHEero oOIero oOpa3oBaHUs JODKEH H3ydaThCsl B
YCIIOBUSX MPEIMETHOTO KabuHeTa (PU3UKHU UM B YCIOBUSIX MHTETPUPOBAHHOTO
KaOWHeTa TPEIMETOB €CTeCTBEHHO-HAy4YHOro HKiIa. B kabuHeTe Qu3nku
JIOJDKHO OBITh HEOOXOAMMOE JIa0OpaTOpHOE OOOPYIOBAaHUE ISl BBHIMOTHEHUS
YKa3aHHBIX B MpOrpaMMe MO (PU3MKE YYCHHMUYECKUX MPAKTUYECKUX PAOOT U
JIEMOHCTPAIIMOHHOE 000pYyI0BAHHE.

JlemoHCTpaninoHHoe 000pynoBaHue (GOPMHUPYETCS B COOTBETCTBUU C
MPUHITUIIOM MHWHHMAJIBHOW JIOCTAaTOYHOCTH M 00ECIeUMBAET MOCTAHOBKY
MEePEUYNCICHHBIX B TpOrpaMme MO (PU3MKEe KIFOYEBBIX JIEMOHCTpAIUN st
WCCTICIOBAHMST W3Y4YaeMbIX SIBJICHUHW W MPOIECCOB, OHMIUPHUUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMECHECHHM.

JlabopaTopHoe 00OpymOBaHHE IJIs YUYEHUUYECKHX MPAKTUYECKUX pPadOT
dbopMupyeTCs B BUJIE TEMATUIECKUX KOMIUIEKTOB U 00€CTIEUNBAETCS B pacuéTe
OJIHOTO KOMIUIEKTa Ha JBYX OOydJaronmmxcs. TeMaTH4ecKue KOMIIICKTHI
71a60paTOPHOTO O00OPYIOBAHUS JODKHBI OBITH TOCTPOCHBI HA KOMIUIEKCHOM



UCIOJIb30BAaHUU AHAJIOTOBBIX U HU(POBBIX MPUOOPOB, a TaKKE KOMITbIOTEPHBIX
U3MEpPUTEIBHBIX CUCTEM B BUJIE TU(POBBIX JabopaToOpuil.
OCHOBHBIMHU 1IEJISIMU U3y4eHUS (PU3UKHU B 0011eM 00pa30BAHUU SIBJISIFOTCS:

dbopMHpOBaHE MHTEpECca M CTPEMIICHHS OOYYaIOMIUXCS K HAyIHOMY
U3YYCHHUIO MPUPOJILI, PA3BUTHUE X HHTEIUICKTYaJIBHBIX M TBOPUYECKHX
CIIOCOOHOCTE;

pa3BUTHC TMPEACTABICHUA O HAYYHOM METOJE TIO3HAHUSA W
(GopMHpOBaHHE HCCIACAOBATCIIBCKOTO OTHOIICHUS K OKPYXKAIOIIUM
SIBJICHHSIM;

(dbopMHpOBaHNE HAYYHOTO MHPOBO33PCHHS KaK pe3ysibTaTa HU3YYCHHS
OCHOB CTPOCHHMS MaTepHH U (PyHIaMEHTaIbHBIX 3aKOHOB (DH3UKH;
dbopMHupOBaHWE YMEHUN OOBSCHATH SIBICHUS C HCIOJb30BAaHUEM
(U3MYECKUX 3HAHUI M HAYYHBIX JOKA3aTeIbCTB;

(hopMHpOBaHUE MPEACTABICHUH O POJIM (DU3UKH JIJIST PA3BUTHUS JIPYTHUX
€CTEeCTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHM.

HOCTI/I}KGHI/IG OTHX ueneﬁ oOecrneunBaeTcs PCHICHUCM CIICAYIONINX 3a1a4 B
IMPOLCCCC U3YUCHU KypCa (bl/IBI/IKI/I Ha YPOBHC CPCOHCTO 06HIGI‘O O6p&30BaHH$II

IpuOOpEeTeHHE  CHUCTeMBbl  3HaHUM 00  o0mux  (PuU3MUEeCKUuxX
3aKOHOMEPHOCTSX,  3aKOHAax, TEOpHUIX, BKJIKOYas  MEXaHHKY,
MOJICKYJISIpHYIO (U3UKY, JJICKTPOJAMHAMHUKY, KBAaHTOBYIO (DHU3HKY H
AJIEMEHTHI acCTPODU3UKH;

dbopMupoBaHHEe YMEHHH TIPUMEHAThH TEOPETUUYECKUE 3HAHUSA s
00bsiCHEHUS (UBUYECKUX SBJICHUNW B MPUPOAE U I IPUHATHS
MPAKTUYECKUX PEUICHUM B MOBCEIHEBHOM KU3HU;

OCBOEHHE CITOCOOOB pEIICHUS Pa3IMYHBIX 3a/ad C SIBHO 3aJIaHHOM
dbu3uYecKor MOJIENbIO, 3a7ad, MOAPAa3yMEBAIOIINX CaMOCTOSTEIHHOE
co3JlaHue (PU3HIECKON MOICITH, aICKBAaTHOM YCIOBUSM 3aJ1auu;
MOHUMAaHHE (PU3MUECKUX OCHOB W IPHHITUIIOB JACHCTBHS TEXHUUYECKUX
YCTPONUCTB W  TEXHOJIOTMYECKUX IIPOIECCOB, UX BIMSHUS Ha
OKPYXKarUIYyIO Cpeay;

OBJIQJICHUE METO/IaMU CaMOCTOSTEILHOTO TUIaHUPOBAHUS U TIPOBEICHUS
(U3UYECKHUX IKCIIEPUMEHTOB, aHAJIN3a U HHTEpIIpETallui HH(HOPMAIIHH,
onpeeaeHNUs] JOCTOBEPHOCTH MOJTYUYEHHOTO Pe3yJIbTaTa;

cO3JaHue YCJIOBUM JUIA pa3BUTHUSA YMEHUU IIPOEKTHO-
HCCJIE0BATEIbCKOM, TBOPUECKOU AEATEIbHOCTH.

Ha usydyenue ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHErO OOIIEro
oOpazoBanus orBoautcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEZIETIO),
B 11 kiacce — 68 4yacoB (2 yaca B HEJIEINIO).

[Ipemyaraemeiii B mporpamMme 1o (U3MKe TMEpeueHb JIa0OPATOPHBIX H
MIPAKTUYECKUX PAOOT SBISETCA PEKOMEHIOBAHHBIM, YUYHUTENb JENIaeT BHIOOD
IPOBENICHUs JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIUBUIYATbHBIX
0COOEHHOCTEM 00y4aromuxcsl.



COIEPKXAHUE OBYYEHUA
10 KJTACC

Paznen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O IO3HAHUSA

®dusnka — Hayka o npupoje. HayuHble METObI TTO3HAHUS OKPYKAIOIIETO
Mupa. Ponb BKCliepuMEHTa W TEOpUU B IIPOLIECCE IIO3HAHMS MPUPOIBI.
DKCIIEpUMEHT B (DU3HKE.

MonenupoBanue pU3NUECKUX SBJICHUHN U MpolieccoB. HayuHble TUIOTE3HI.
dusznveckue 3aKoHbI M TEOpUU. [paHUIBI TPUMEHUMOCTH (HU3UYECKHUX
3aKOHOB. [ [pHHIIMIT COOTBETCTBUSI.

Ponbs n MmecTo pusuku B popMHUpOBaHUU COBPEMEHHON HAy4YHOU KapTUHBI
MHpPA, B TPAKTUYECKOMN JAEATEIBLHOCTHU JIIOACH.

Jlemoncmpayuu

AHaJloroBele W HHU(POBBIE H3MEPHUTEIBHBIC MPUOOPHI, KOMIILIOTEPHBIC
JaTYUKH.

Paznen 2. Mexanunka

Tema 1. Kunemamuka

Mexannueckoe ABMXeHHUE. OTHOCUTEIBHOCTh MEXAaHUYECKOTO JIBUKCHMUS.
Cucrema otcuéra. TpaekTopus.

[Tepemenienue, cKopocTh (CpeaHssi CKOPOCTh, MTHOBEHHAss CKOPOCTh) U
YCKOPEHUE MAaTECPUATBHOW TOYKH, MX IMPOEKIHNU HA OCH CHUCTEMbI KOOPIWHAT.
CioxxeHue nepemMenieHuil U CI0KEeHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJUHEHHOE ABMXKeHue. [ 'paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPE€HHUs, IIyTH U MEPEMEIICHUSA
MaTepuaIbHOW TOYKH OT BPEMEHHU.

CBobosHOE TIasieHne. Y CKOpeHHE CBOOOTHOTO MaICHUS.

KpuBonunennoe paBwxeHue. JIBWKEHHE MaTE€pHaIbHOM TOYKH MO
OKPY)XHOCTH C IIOCTOSSHHOM IO MOIYJIKO CKOPOCTBIO. YTJIOBas CKOPOCTb,
JUHEWHas ckopocTh. Ilepuon m yacrora oOpamieHus. LleHTpocTpemurensHoe
YCKOPEHHE.

TexHu4YecKre yCTPOWCTBA W MNPAKTUUYECKOE IPHUMEHEHHUE: CIUIOMETD,
JIBUYKEHUE CHAPSIIOB, LICITHBIE U PEMEHHBIE TIEpEIaAUH.

Jlemoncmpayuu

Monenb CHCTEMBI OTCU€Ta, WJLTIOCTpaIus KMHEMaTH4YECKUX
XapaKTEPUCTHUK JIBUKECHHUS.

IIpeobpazoBanme NIBMKEHUN C HCIIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

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

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

N3mepenne yckopeHusi CBOOOTHOTO TafeHUSI.

Hanpagnenne ckopoctul pu ABUKEHUH 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, 1abopamopusie pabonol

N3yyeHne HEPaBHOMEPHOIO  JIBUKEHHS C  LEIbK0  ONPEACIICHHUS
MTHOBEHHOW CKOPOCTH.

HccnenoBanue COOTHOMIEHUSI MEXIYy NyTAMH, IMPOMACHHBIMU TEJIOM 3a
MOCJIEIOBATEIIbHBIE PABHBIE MPOMEXYTKH BPEMEHU IPU PaBHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3yueHne nBMKEHUS IAPUKA B BA3KOM KUJIKOCTH.

N3yuenne aBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.



Tema 2. /lunamuka

[IpyHuun otHOcuTensHOCTH ['anmuiest.  IlepBbid  3akoH  HeroToHa.
HNuepumnanbHbIe CUCTEMBI OTCUETA.

Macca tenma. Cwuna. IlpunHunun cynepno3unuu cui. Bropoil 3akoH
HproroHa s wmarepuanbHOM TOYKM. Tperud 3akoH Hprotona s
MaTepUAIIbHBIX TOYEK.

3akoH BcemHupHOro TaAroreHus. Cuma Tsbkectn. IlepBas kocmuueckas
CKOPOCTb.

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

Tpenne. Bunpl TpeHus (Mmokosi, CKoJibkeHUs, kadeHus). Cuna TpeHwus.
Cyxoe Tpenue. Cumna TpeHHs CKOJIBKEHHs U cuiia TpeHus nokos. Kosdduiment
TpeHus. Cuia CONpOTHUBIICHUS MTPU ABUKEHHUH TEJIA B )KUIKOCTH UJIU Ta3e.

[TocTynarenbHOE U BpalaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHIIbI OTHOCHUTENIBHO OCU BpamueHus. [limedo cunbl. YcioBus
paBHOBECHS TBEPAOTO TEJIA.

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

Jlemoncmpayuu

SIBrieHue nHEPIUU.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIINX TEI.

Bropoii 3akoH HerotoHa.

N3smepenue cuit.

CrioxeHue CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JehOpMaIIHiH.

HesecomocTts. Bec Tena npu yckOpeHHOM NOABEME U MTAJCHUH.

CpaBHeHUE CUJI TPEHUS MMOKOSI, KAYEHUS U CKOJIBKEHUSI.

VYcoBus paBHOBECUS TBEPAOro Teiia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomaol

N3yuenue aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIUX B IPYKUHE U
pPE3uHOBOM 00pa3siie, oT uX aedopMarum.

HccnenoBanue ycnoBul paBHOBECUS TBEPAOIO TeJd, HUMEIOLIET0 OCh
BpAILICHUS.

Tema 3. 3akonst coxpanenus ¢ MexanuKe

NmMnynbc MaTtepuanibHOW TOYKHM (T€a), CUCTEMbl MAaT€pUAIIbHBIX TOYEK.
NmMnynbe cuiibl U1 U3MEHEHUE UMITYJIbCa Tela. 3aKOH COXPaHEHUs HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaGoTa cuiibl. MOIITHOCTD CUJTBI.

Kunertnueckasi sHeprusi mMaTepualbHON Touku. TeopemMa 00 M3MEHEHHH
KUHETUYECKOW YHEPTUH.

ITorenunanbHas SHEprusl. [TorennuanbHas SHEprus YIIPYTO
nehopMUPOBaHHON TpYXUHBL. [loTeHIManpHAs OSHEpPrus Tela BOJIHU3U
MMOBEPXHOCTH 3EMJIH.

[loTenmuanpHbie W HEMOTEHIMANbHBIE  CUJBL.  CBsi3b  PabOTHI
HENOTEHUHAIBHBIX CUJ C U3MEHEHUEM MEXAHUYECKOW SHEPIHMU CUCTEMBI TEIL.
3aKOH COXpaHEHUSI MEXaHUYECKON YHEPTUH.

Yrpyrue u Heynpyrue CTOIKHOBEHHS.

TexHuueckre yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHUE: BOJIOMET, KOMED,
MPYXKUHHBIN IUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHMS UMITYJIbCA.



PeaktuBHOE nBUXEHUE.

[lepexoa NOTEHIIMATILHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3yuyenue aOCOMOTHO HEYNPYroro yjaapa ¢ MOMOIIbIO JBYX OJUHAKOBBIX
HUTSHBIX MAasTHUKOB.

UccnenoBanue cBsi3u pabOThl CHIIBI C HM3MEHEHHEM MEXaHUYeCKOU
SHEPIuM Teja Ha IPUMEPE PACTIKEHUS PE3UHOBOIO JKI'yTa.

Paznen 3. Modsekyisipaasi pu3nka u TEpMOJAMHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIC TIOJIO)KCHUSI MOJIEKYJISIPHO-KMHETHYECKOM TEOPUH U HUX
ombITHOE oOocHOBaHHWE. bpoyHoBckoe aBwxkenue. Juddysus. Xapaxrep
JBIDKCHUS M B3aWMOJICHCTBHUSL YaCTHI] BellecTBa. MoJelIn CTPOCHHS Tra3oB,
KUJIKOCTEH W TBEPABIX Tel U OOBICHCHUE CBOMCTB BEIIECTBA HA OCHOBE ITHX
mozeneil. Macca u pa3mepsl Mojnekyd. KonuyecTtBo BemecTtBa. IlocTosiHHas
ABorazapo.

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

Mogens wuzaeanbHoro Tra3za. (OCHOBHOE ypaBHEHHE MOJIEKYIISIPHO-
KMHETUYECKOW TEOPUH HACAIbHOIO raza. AOCOIIOTHAs TeMmIepaTrypa Kak Mepa
CpedHEN KMHETHMYECKOM SHEPruy TEIJIOBOTO IBWXKEHHUs dacTull raza. [llkama
temneparyp KenbBuHa. ['a30Bble 3akoHbl. YpaBHeHHe MeHaeneeBa—
Kianeitpona. 3akon J{anbroHa. M30mpo1iecchl B U€aaIbHOM ra3e ¢ HOCTOSIHHBIM
KOJIMYECTBOM  BemiecTBa. ['paduyeckoe TMpeACTaBICHHE H30IPOIIECCOB:
U30TEepMa, U30X0pa, u300apa.

TexHuyeckre yCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbITHI, TOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE BellecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCTMHEHUM.

OmnbiTel 110 U Hy3UN KUIAKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO ABHIKCHHS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIINE CYyILIECTBOBAHUE MEXKMOJIEKYIISIPHOTO
B3aUMO/ICCTBUS.

Mogens, WUTIOCTpUpPYOIIas MPpUpoay AaBICHHUS I'a3a HA CTEHKU COCY/Ia.

OnbIThl, WUIIOCTPUPYIOLIME YPAaBHEHUE COCTOSHHS HJICAIbHOrO Tasa,
U30IPOLECCHI.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabomol

Ornpenenenue Macchl BO31yXa B KJIACCHOW KOMHATE€ HA OCHOBE U3MEPEHUI
00bEMa KOMHATBHI, IaBJICHUS U TEMIIEPATypPhl BO3/IyXa B HEH.

UccnenoBanne  3aBUCUMOCTH  MEXIy  MapamMeTpaMd  COCTOSIHUS
pPa3peKEHHOr0 Ta3a.

Tema 2. OcHosbl mepmoOuHaAMUKU

TepMoanHaMHUUeCKast CHUCTEMA. BuyTtpennss DHEPTUA
TEPMOJIMHAMHYECKOW CHUCTeMbl M cmocoObl e€ wu3MeHeHus. KoimuecTBo
TEIJIOTHl U paboTa. BHyTpeHHssT SHEpPrusi OJHOATOMHOTO HICAThHOTO Ta3a.
Buael Temonepenayuun: TemIoNpoBOAHOCTb, KOHBEKIIMS, U3JIyYeHUE. Y IeIbHas
TEITOEMKOCTH BelecTBa. KonmuecTBO TEMIOTHI MPHU TEIIONEpeaaye.



[Tonsatue o0 ammabatHoMm mpouecce. IlepBbIii 3aKOH TEPMOIMHAMMKHU.
[IpumeHeHne mepBOTro 3aK0HA TEPMOJIUHAMUKH K H3omporieccaM. ['padudeckas
UHTEpIpeTalys padoThl rasa.

Btopoii 3akon TepmoarnHaMuku. HeoOpaTtuMoCTh TPOILIECCOB B MIPUPOIE.

TersioBele  MamuHbl.  [IpuHUMIOBI  ACHCTBHA  TEIJIOBBIX — MAIIIMH.
[IpeoOpazoBanus 3HEPTUM B TEIUIOBBIX MaminHax. Koad@uIMEeHT Mojae3Horo
nericTBusl TeruioBo MamuHbl. [ukin KapHo u ero ko3guIHMEHT MOJE3HOTOo
JEeUCTBUS. DKOJIOTHYECKHUE MPOOIEMbI TEIIIOIHEPTEeTHKH.

TexHudeckre yCTpPONCTBA U MPAKTHYECKOE MPUMEHEHHWE: JBUTATEIIb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJOAMIbHUK, KOHJAUITUOHED.

Jlemoncmpayuu

W3MeHeHre BHYTPEHHEH SHEPruu Tejla MPU COBEPIICHUU paOOThI: BBIJIET
mpoOKK W3 OYTBUIKW TIOJ JCMCTBHEM CKaTOro BO3JyXa, HarpeBaHue s¢dupa B
JATyHHOU TpyOKe MyTEM TpeHUs (BUICOAEMOHCTPAIINS ).

N3MeHeHne  BHYTpEHHEW  3Heprum  (TemiepaTypbl) Tejaa  IIpHU
TeruIonepeaaye.

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

Mopaenun mapoBoil TypOWHBI, JBUTATelid BHYTPEHHEIO CropaHus,
PEAKTUBHOIO JABUTATEIIS.

Yuenuueckuii sxcnepumenm, rabopamopHole pabomuol

N3mepenue yaeabHOM TENI0EMKOCTH.

Tema 3. Acpecamnwie cocmosanusn eeuyecmea. Pazoevie nepexoovl

[Tapoobpa3oBanue u KoHjaeHcalus. Mcnapenue u kunenue. AOCoaoTHAS
¥ OTHOCHUTEJIbHAS BJIAXHOCTh BO3AyXa. HacwllieHHBIN map. YaenbHas TemiaoTa
napooOpa3zoBaHus. 3aBUCHMOCTb TEMITEPATyPhl KUTICHUS OT JIaBJICHUS.

Teépmoe temo. Kpucrammueckue u amopdHbie Tena. AHU30TPONUS
cBOMCTB KpucTaioB. JXuakue kpuctamibl. COBpEMEHHbIE MaTepHUalbl.
[InaBrnenue u KpucTauM3anus. Y aenbHas TerioTa miasiaeHus. Cyomumarusi.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHUYecKre YCTPONCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUU TTOJTYUYEeHHUSI COBPEMEHHBIX MaTEpUAJIOB,
B TOM YMCJI€ HAHOMATEPHAJIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIICHHBIX TAPOB.

Kunenue npu moHMKEHHOM J1aBJICHUU.

CriocoObl U3MepeHus BIaKHOCTH.

Habmronenune HarpeBaHus M IUIABJICHUS KPUCTAIUIMYECKOTO BEIIECTRA.

JleMOHCTpalust KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, i1abopamopHule pabomuol

HN3mepenne OTHOCUTENBHON BIAXKHOCTH BO3AyXa.

Pa3znes 4. DinekTpoanHamMuka

Tema 1. dnekmpocmamuxa

DneKkTpu3anus Tela. DJEKTpUuueckuid 3apsa. JBa BHAA 3JIEKTPUUYECKUX
3apsiioB. [IpOBOHUKY, NUAJIEKTPUKA U MOIYNPOBOJHUKHU. 3aKOH COXPaHEHUS
AIEKTPUYECKOr0 3apsija.

B3aunmopeiictBue 3apsanoB. 3akoH KynoHa. TodeyHBI 3JIEKTPUYECKHIA
3apsan. Dnekrpuyeckoe nose. Hanpsoxk€HHocTs anekTpuyeckoro nois. [Ipuaoun
CYNEPIIO3HLINH ANEKTPUUYECKUX MoJeH. JIunun HaIpPsKEHHOCTH
ANEKTPUYECKOTrO MOJIS.



PaGora cun anexrpocraruueckoro mossa. Ilorenuman. PasHocTh
NOTEHUUANIOB. [IpOBONHUKM W JUANEKTPUKU B DIIEKTPOCTATHUYECKOM IIOJIE.
Jlusnextpruyeckasi MpOHUIAEMOCTb.

DIIEKTPOEMKOCTb. Konpencarop. DIEKTPOEMKOCTh IIJIOCKOTO
KOHJIEHCATOpa. DHEPTrHUs 3apsSKEHHOT0 KOHAEHCATOPA.

TexHuyeckue ycTpoWCTBA U MPAKTUYECKOE NPUMEHEHHE: AJIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTaTHUECKas 3alluTa, 3a3eMJICHUE SJIEKTPONpUOOpPOB,
KOHJICHCATOpP, KONMUPOBAJIbHBIN aINapar, CTPyHHbINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MMPUHLMII IE€UCTBUS AIIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEJ.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEL.

[IpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE.

DJIEKTPOCTAaTUYECKAs 3aLIUTA.

JIMDIIEKTPUKY B 3JIEKTPOCTATUYECKOM TI0JIE.

3aBUCHUMOCTh 3JEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpa OT IUIOLAIU
IJJACTHH, PACCTOSHUS MEXKAY HUMHU U TUIEKTPUIECKOW IPOHUIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHAEHCATOpa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3mepenue 351eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmosannwiit 31ekmpuyeckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKU TOK. YCJOBHUS CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuna Toka. [IocTOSIHHBIN TOK.

Hanpspkenue. 3akon OMa 17151 y4acTKa Lenu.

DJIEKTPUYECKOE COMPOTHUBJIECHUE. YJIEIbHOE CONPOTHBJIECHUE BEIECTBA.
[TocnenoBarenbHOE, MapauiebHOE, CMEIIAHHOE COCIMHEHNUE IIPOBOJHUKOB.

PaGota osnextpuyeckoro Toka. 3akoH Jhxoyns—Jlenna. MoiHOCTh
3JIEKTPUYECKOTO TOKA.

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

DJIEKTpOHHAas  MPOBOJUMOCTH  TBEPABIX  METAUIOB.  3aBUCHUMOCTh
CONPOTHUBJIEHUSI METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKU TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX MYyYKOB.

[TonmynmpoBonuuku.  CoOcTBeHHass W NPUMECHas  MPOBOJAUMOCTD
oJIynpoBOAHUKOB. CBoMCTBa p—n-niepexosa. [lomynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKU TOK B pacTBOpax M paciiiaBaX dSJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAST JUCCOLUALINS. DIEKTPOIU3.

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

TexHuuecknue yCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: aMIIEpMETD,
BOJIBTMETpP, PEOCTAT, WCTOYHHWKH TOKA, DJIEKTpPOHArpeBaTelbHbIE MPHUOOPHI,
AIEKTPOOCBETUTEILHBIE TMPUOOPHI, TEPMOMETP COINPOTHBIICHHS, BAaKyyMHBIN
UOJ, TEPMUCTOPHI HW  (POTOPE3UCTOPHI,  TMOJIYNPOBOJHUKOBBIA  JIHO,
rajbBaHHKaA.

Jlemoncmpayuu

N3mepenune cuibl TOKa M HAIPSIKECHUS.

3aBUCHUMOCTh COMPOTUBIICHUS! IUIUHIPUYECKUX MPOBOJHUKOB OT JIJIMHBI,
IJIOLIA/IY TTOTIEPEYHOTO CEUCHUSI U MaTEepraIa.

CmemanHoe CoeIMHEHUE TPOBOAHUKOB.



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

3aBUCHUMOCTh COPOTUBJICHUSI METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoil pa3psa U IpOBOAUMOCTb BO3IyXa.

OnHOCTOPOHHSISE TPOBOJAMMOCTD AUO/A.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3ydenne cMEmaHHOro COeIMHEHUS PEZUCTOPOB.

N3MepeHne 3neKTpoABUKYILEH CHIIBI HICTOYHUKA TOKA U €70 BHYTPEHHETO
CONIPOTHUBJICHUSI.

Hab6nronenue snektposnusa.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢puszuku 6a3oBoro ypoBHs B 10 Kjacce oCyliecTBISETCS €
Y4ETOM COJZIEPKATEIBbHBIX MEXIIPEAMETHBIX CBSI3€d C KypcamMu MaTeMaTUKH,
OMOJIOTHUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meoswxcnpeomemuvie noHsimusi, CBSI3aHHBIE C U3YYEHHUEM METOI0B HAyYHOIO
MO3HAHUSA: SIBJICHUE, Hay4YHbIA (aKT, TUIOTE3a, PU3NYECKasl BEIIMYMHA, 3aKOH,
Teopusl, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelieHHE CHUCTEMbl YpaBHEHUM, JHMHEWHas QyHKIUA,
napabomna, runepbosia, ux rpaduKd U CBOWMCTBA, TPUTOHOMETPUUYECKHE
byHKINN: CUHYC, KOCHUHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIAECTBO, BEKTOPHI M UX IMPOCKIHUHU HA OCH KOOpJMHAT,
CJI0’KEHHUE BEKTOPOB.

buonocua: wmexanuyeckoe IBWKEHHWE B JKUBOM mipuponae, auddysus,
OCMOC, TEIJIOOOMEH >KMBBIX OPraHu3MOB (BHUABI TEILIONEpEadyH, TEIIOBOE
pPaBHOBECHUE), IIEKTPUUECKUE SBICHUS B )KHUBOU MPUPO/IE.

Xumus: NTUCKPETHOE CTPOCHME BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYII,
MOJIb BEIIECTBA, MOJIIpHAs Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEd,
KUJIKOCTEW U Ta3oB, DJIEKTPUUYECKUE CBOKWCTBA METAJUIOB, AJIEKTPOJIUTHUYECKAS
JAUCCOLIMALINS, TAIbBAHUKA.

l'eocpagusa: BnaxXHOCTh BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHuE ABUKEHUN C UCTIOJIb30BAaHUEM MEXaHU3MOB,
Y4ET TPEHHUS B TEXHUKE, MOAIIMITHUKH, MCIIOJb30BAHUE 3aKOHA COXPAHEHHS
UMITyJIbca B TEXHHUKE (pakeTa, BOJOMET W JAPYTHE), JABUTATEIb BHYTPEHHETO
cropaHusi, TmapoBasi TypOuHaA, OBITOBOM XOJOJIWJIBHUK, KOHIMUIIMOHED,
TEXHOJIOTUM  TIOJIy4EHUST COBPEMEHHBIX MAaTepUajgoB, B TOM  YHUCIE
HAaHOMATEpUAJIOB, W  HAHOTEXHOJIOTHM,  DJIEKTPOCTATHUYECKAs  3allMTa,
3a3eMJICHUE AIIEKTPOIIPUOOPOB, KCEpOKC, CTPYHHBIN IIPUHTEDP,
AJNIEKTPOHArpEeBaTEIbHBIE  MPUOOPBI,  AIEKTPOOCBETUTEIbHBIE  MPUOOPHI,
rajbBaHUKA.

11 KITACC

Paznen 4. DinekTpoguHaMuKa

Tema 3. Mazcnummnoe noe. I1eKmMpoOMAZHUMHAA UHOYKYUA

Iloctossauble MaruuThel. B3amMmopaeilcTBHE IIOCTOSIHHBIX  MAarHuTOB.
MarautHoe mnone. BekTtop MarHuTHOW MHAyKUuH. [IpuHIMN cynepno3uuuu
MAarHUTHBIX NOJIEN. JINHMKM MarHUTHOM MHIAYyKIMU. KapTuHa TMHUN MarHUTHOU
WHAYKIHAU TOJISI TOCTOSIHHBIX MAarHUTOB.

MarauTHOoe 1OJi€ MPOBOJHHMKA C TOKOM. KapThHa JIMHUNA HHAYKIHHA
MAarHUTHOIO TOJIS JUIMHHOTO MPSIMOTO IMTPOBOJHKMKA M 3aMKHYTOI'O KOJIBLIEBOTO



NPOBOJHUKA, KaTymku ¢ TokoMm. OmnbeiT Opcrega. BzaumoneiicTBue
MIPOBOJIHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHna, e€ Moayiabp W HampabieHue. JIBHKEHHE 3apsiKEHHOU
YaCTHUIIBI B OJJHOPOJHOM MarHUTHOM MoJjie. PaGoTa cuinel Jlopena.

SIBneHune »IEeKTpOMArHUTHOM WHAYKIUU. [lOTOK BEKTOpa MarHUTHOM
WHIYKIAHA. OJIEKTPOJABMKYIAs CUJa WHIYKIUMUA. 3aKOH 3JEKTPOMArHUTHOU
unaykuu dapanest.

BuxpeBoe ayiekTpuueckoe mosie. DJIEKTPOABIXKYINAS CHJIA WHIYKIMUA B
MPOBOJIHUKE, IBHKYIIIEMCS TTOCTYNATEIbHO B OJHOPOTHOM MAarHUTHOM IIOJIE.

[IpaBuno JleHua.

NHAYKTUBHOCTh. SIBJI€HHE CAaMOMHAYKIUH. OJEKTPOABMKYIIAs CHJA
CaMOMHIYKIIUH.

DHeprusi MAarHUTHOTO MOJISI KATYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHUYeCKHEe YCTPOMCTBA M MNPAKTUYECKOE TPUMEHEHHE: TOCTOSIHHBIC
MArHUTbhI, 3JICKTPOMArHUTHI, 3JICKTPOJBUTrATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHIl, UHIYKIIUOHHAS T1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJI0OHEHHE JIEKTPOHHOTO MyYKa MArHUTHBIM TTOJIEM.

JInHUY MHIYKIIUU MAarHUTHOTO MOJIS.

BzaumopericTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeHiia Ha HOHBI AJIEKTPOJIUTA.

SIBneHne 3eKTPOMariuTHON UHAYKITUH.

[Ipasuo Jlenua.

3aBUCUMOCTh  DJICKTPOABIKYILIEHM CHJIBI HMHAYKIUM OT CKOPOCTH
M3MEHCEHUSI MAarHUTHOT'O MOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, rabopamopHwle pabomuol

N3ydeHrne MarHMTHOTO TOJISI KATYIIKH C TOKOM.

HccnenoBanue n1ercTBUS MOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sBICHUA 3JIEKTPOMAarHUTHOW WHTYKIIHH.

Pa3znes S. KosieOanusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmMmpoOMaZHUMHbIE KONEDAHUA

Konebarenbnast cuctema. CBOOOJHBIE MEXaHMYECKHE KoJeOaHUS.
[Mapmonnueckue konebanus. [lepuon, yactora, aMrnTyaa u ¢asza KojaeOaHU.
[Ipy»xuHHBII MAasiITHUK. Marematnueckui MasiTHUK. YpaBHeHue
rapMoHuYeckux kosieOanuid. [lpeBpaiienue »HEPruM MpU TAPMOHUYECKUX
KOJICOaHUSIX.

Koneb6arenbupiii koHTYyp. CBOOOAHBIC 3JEKTPOMATHUTHBIE KOJICOAHUS B
UJCATbHOM KOJICOATEIbHOM KOHType. AHAJIOTHUS MEXAY MEXaHUYECKUMU U
ANEKTPOMArHUTHEIMU KoneOanusmu. dopmyna Tomcona. 3akoH COXpaHEHHS
SHEPTUHU B UJICATTHHOM KO0JIeOaTEeIhbHOM KOHTYDE.

[IpenacraBnenrie 0  3aryxarommux  KojeOaHuWsX.  BBIHYKIeHHBIC
MexaHudeckue KosieOanus. Pe3onanc. BbIHYXIEHHBIE 3JIEKTPOMArHUTHBIE
KoJieOaHmsl.



ITepemennsbiit Tok. CHHYCOMIAIbHBIA TEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOTO0 TOKAa. AMIUIUTYJHOE W ACHCTBYIOIIEE 3HAYECHHE CHUJIbI TOKA U
HaIPsHKECHHUS.

Tpancdopmarop. [IpousBoactso, nepeaava U norpebieHue
ANEKTPUYECKON  DHEPrUHM. OKOJOTHMYECKME PHUCKU TPU  IPOU3BOJICTBE
aneKTpodHepruu. KynbTypa HCMIOIb30BaHUs 3IEKTPOIHEPTUH B TTOBCEIHEBHOM
KU3HU.

TexHuyeckre ycTpoucTBa M MPAKTUUECKOE MPUMEHEHHE: IIEKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0O TOKA, TUHUU 3JIEKTpOIepeaay.

Jlemoncmpayuu

UccnenoBanue mapameTpoB KosieOaTeabHON CUCTEMBbI (TMPYKUHHBIN WM
MaTEeMaTUYECKUNA MASITHUK).

Habmronenue 3aryxarommx KojieOaHUM.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaAHUH.

Habmronenue pezonanca.

CB0OOIHBIE AIEKTPOMATHUTHBIE KOJIEOAHUS.

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

Pe3onanc npu mnocnenoBaTebHOM COEOWHEHUM PE3UCTOpPA, KaTyLIKU
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

HccnenoBanue 3aBUCUMOCTH TE€PUOJIa MaJbIX KOJIeOaHUH rpy3a HAa HUTH
OT JIJIMHBI HUTU U MACCHI TPy3a.

HUccnenoBanne mnepeMEHHOr0 TOKa B LENM K3 IOCIEAOBATEIBHO
COEAMHEHHBIX KOHJAEHCATOPa, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 371eKMpPOMACHUNIHbBLE 60JIHbL

MexaHnueckue BOJIHBI, yclioBHs pacnpoctpanenus. [lepuon. CkopocTb
pacrpocTpaHeHus MW JJuHa BOJIHBL. llomepeuHble W TPOJIOIBHBIE BOJIHBI.
WNurtepdepentus u nudpaxims MeXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTs 3Byka. Beicora Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. YCIIOBHSI H3JIYYEHHS DSIEKTPOMATHUTHBIX
BOJIH. B3anmHas opuentauns BekTopoB E, B, V B aiekTpoMarHuTHON BOJHE.
CBoiiCTBA 3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEIOMIICHUE, TOJISIpU3alus,
mudpakuus, uarepdeperims. CKOpoCcTh JIEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIeKTPOMarHuTHBIX BOJH. [[puMeHeHne 3JIeKTPOMarHuTHBIX BOJIH
B TEXHUKE U OBITY.

[IpuHLMIBI paguOCBsI3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOUIEN CPEIBI.

TexHuyeckre ycTpOCTBA M NMPAKTHUUECKOE MPUMEHEHHUE: MY3bIKAJIbHBIE
UHCTPYMEHTHI, YJIbTPa3ByKOBasi AUArHOCTHUKA B TEXHUKE M MEAULMHE, panap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-meys.

Jlemoncmpayuu

OO0pa3zoBaHue M pacPOCTPAHECHUE MTOTIEPEUHBIX U MTPOJIOIHHBIX BOJIH.

Kone6mronieecst Teo0 Kak HCTOYHHK 3BYKa.

Hab6nronenue otpakeHus: M MPEeTOMIICHUS] MEXaHUYECKUX BOJTH.

Hab6nronenue natepdepeninu u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOI pE30HaHC.

HaGnronenue cBS3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJION H
4aCTOTOM KOJIeOaHMUIA.



HUccnegoBanne  CBOWCTB  AJIEKTPOMAarHUTHBIX ~ BOJIH:  OTPa)KCHHUE,
peIoOMIICHHE, MOJIApr3aIs, Tudpakiys, HHTeppepeHITUsI.

Tema 3. Onmuka

I'eomerpuueckas ontuka. IIpsMonuMHEHOE pacrpoOCTpaHEHUE CBETa B
oIHOpOIHOM cpene. JIyu cBera. ToueuHblii HICTOUHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n3o00pakeHui
B IUIOCKOM 3€pKaJie.

[Ipenomnenue cBera. 3aKOHBI TMpeEIOMIICHUS CBeTa. AOCONIOTHBIN
nokasatenb npesomiieHud. [loaHoe BHyTpeHHee oTpakenue. [IpeaenbHblid yro
MIOJTHOTO BHYTPEHHETO OTPaKCHHUSI.

Hucniepcus cBera. ClI0XKHBIN cocTaB 6esoro ceera. LIger.

ColOuparomuie ¥ pacceuBarolue JUH3bI. ToHKass auH3a. DOKycHOE
pacCTOsSIHME U ONTHYECKas CHJIa TOHKOW JUH3BL. [locTpoeHne n3oOpakeHHil B
coOMparoIMX M pacceuBarONUMX JuH3aX. @DopMmyja TOHKOW  JIMH3HIL.
YBenuueHue, 1aBacMoe JTMH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKON OIITHUKH.

BonnoBasi onrtuka. Mutepdepennus cera. KorepeHTHbE HCTOYHUKH.
VYcaoBusi HaOmOEHUS MAaKCUMYMOB M MHHHUMYMOB B HHTEP(EPEHIIMOHHOMN
KapTUHE OT JBYX CUH(A3HBIX KOTEPEHTHBIX UICTOYHUKOB.

Hudpakuus cBera. JudpaxkinuonHas pemérka. YciioBue HaOIIOACHHUS
[JIaBHBIX MAaKCMMyMOB TIpM MaJCHUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE IIPUMEHEHHE: OYKH, JyIa,
doToarnmapaTr, MPOCKIIMOHHBIA amnmapar, MUKPOCKOI, TEJIECKON, BOJOKOHHAs
ONTHKA, TU(PPaAKIIMOHHAS PEMIETKA, TOJISIPOU/I.

Jlemoncmpayuu

[IpsiMONMHEHOE PACIPOCTPAHEHUE, OTPAKEHUE W IPEIOMIICHHUE CBETA.
OnTtuyeckue MpuOOpPHI.

[TomHOE BHyTpeHHEE OTpakeHue. Monenb CBETOBOAA.

WccnenoBanue CBOMCTB N300paKeHUH B JIMH3AX.

Mojenu MUKPOCKOIIA, TEJIECKOTIA.

Habmronenune natepdepeHnm cBera.

Hab6nronenue nudpaxiuu ceera.

Habmronenue nucnepcuu cBera.

[TomydyeHue cnekTpa ¢ TOMOIIBIO TPU3MBL.

[Tomydyenue cnekTpa ¢ mOMOIIbI0 JUGPAKIUMOHHON PEIIETKY.

Hab6nronenue nosnsipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3mepenue nokasaress npesioMIIeHUs CTEKIIA.

WccnenoBanue cBOMCTB N300pa)kKeHU B JTMH3AX.

Habmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeNUAJIBLHONH TEOPUU OTHOCHUTEJIbHOCTH
['pannubpl  OPUMEHMMOCTH  KJIACCHYECKOM  MexaHukd. lloctynartsl
CIIELIMAJIBHOW TEOPUM OTHOCUTEIIBHOCTU: WHBAPUAHTHOCTH MOZYJISI CKOPOCTH
CBETa B BaKyyMe, PUHIIUI OTHOCUTEIHHOCTH DUHIIITEITHA.
OTHOCUTENBHOCTh ~ OJHOBPEMEHHOCTH.  3aMEIJICHHE  BpPEMEHU U
COKpAILICHUE JIJINHBL.
DHeprusi © UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.



CBsi3b Macchl C DSHEpPrued U HMITYJIbCOM PEISTUBUCTCKOW YaCTHUIIBI.
DHeprus MmoKosl.

Paznen 7. KBanTtoBasi pusuka

Tema 1. Dnemenmuvt K6aHMOBOI ONMUKU

®dotonnl. ®opmyna [lmanka cBs3u SHepruu (HOTOHA C €ro YacTOTOM.
DHeprusi 1 UMIyJIbC (HOTOHA.

OtkpeiTiie u uccienoBanue (oroaddexra. OnbiTel A. I'. Cronerona.
3akonsl doTodrdhdekra. YpaBuenue OitHireriHa g dotordpdexra. «Kpacnas
rpa"una» ¢horoddpdexra.

JlaBnenue ceera. OnwiTel I1. H. Jlebenena.

XUMHYECKOE JICMCTBUE CBETA.

Texnuueckue ycTpoWCTBa U MPAKTHUECKOE MPUMEHEHUE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAsi OaTapest, CBETOIUO/I.

Jlemoncmpayuu

®oT03(¢QdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

WccnenoBanue 3akoHOB BHeMIHEro GpoTodddekra.

Cseroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopenb aroma Tomcona. OnbiTel Pezepdopna mo paccessHUuIoO o -4acTHIl.
[Inanerapuas Mozens aroma. Iloctynatel bopa. M3nydeHwe W MOIIOIIEHHE
(GOTOHOB TpU TEpexoje aToMa C OAHOTO YPOBHSI SHEPTrUU Ha Jpyroil. Bujw
criekTpoB. CIEKTp YPOBHEW SHEPTUU aTOMa BOJOPO/IA.

BonHoBbeie cBoiictBa uactuil. Bomnbl ne bpoins. KopmyckynsipHo-
BOJIHOBOU AyaJIu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyYCHHUE.

TexHuyeckre ycTpoWCTBa M MPAKTUYECKOE MPUMEHEHUE: CIIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopra.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HalGnronenue muHEeHYaThIX CIIEKTPOB U3ITYUYCHHUS.

Jlazep.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabomol

Hab6nronenue nmuHeituaToro crekrpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTBI, JOKa3bIBAIOIIUE CIOXKHOCTb CTPOCHHS sapa. OTKpbITHE
pagnoaktuBHOCTH. OmnbiTel  Pesepdopma mo  ompepeneHHr0o  cocTaBa
paanoakTuBHOTO wu3MyueHusa. CBoictBa anbda-, Oera-, ramMmma-u3IydeHHUs.
Binsinue paanoakTHBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpeITHE TPOTOHA W HelTpoHa. HykinonHast moaens sinpa [ elizenoepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Torsbl.

Annda-pacnaa. DJIEKTpPOHHBI W TMO3UTPOHHBIN Oera-pacnazn. [amma-
M3iIy4YeHue. 3aKOH paJuOaKTUBHOIO paciaa.

DHeprus CBsS3M HYKJIOHOB B simpe. SAnepubie cuibl. Jlepext maccer sapa.

SnepHble peakunu. Jlenenne u CUHTE3 sI€Ep.

Anepnsiii peaktop. TepmosimepHsii cuHTe3. [IpoOeMbl M MEPCIIEKTHUBBI
SIEPHON SHEPreTUKHU. DKOJIOTHUYECKUE ACTIEKTHI SIEPHON IHEPTETHUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

Mertoapl HAOIIOAEHUS ¥ PETUCTPALIUN SJIEMEHTAPHBIX YaCTHII.



dyHaaMeHTallbHbIe B3aUMOJICUCTBUA. EIMHCTBO (hU3MUYECKONW KapTHUHBI
MHpA.

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

Jlemoncmpayuu

CY€TYMK MOHUBUPYIOLINUX YACTHII.

Yuenuuecxuii sxcnepumenm, rabopamopHole pabomuol

UccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPUIMKH

Ortanbel pa3BUTHUS acTpOHOMHH. [IpukiagHOE W MHPOBO33PEHUYECKOE
3HAYEHUE ACTPOHOMMUH.

Bun 3Bé3nnoro Heba. Co3Be3nusi, ApKue 3BE3MbI, MIIAHETHI, UX BUIUMOE
JIBH)KCHUE.

ConHeuHas cucrema.

Connue. ConHeyHass akTUBHOCTbh. McTtounuk sHeprun CoJsiHIIA U 3BE3L.
3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU. J[MarpamMma «CHEKTpaJbHBIM Kilacc —
CBETHUMOCTB». 3BE3/IbI TJIABHOM MOCJIENOBATENBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3] TVIABHOW IMOCJIEAOBATEIBHOCTU. BHyTpeHHEE cTpoeHue
3BE31. COBpEMEHHBIE MPEJICTABICHUS O MIPOUCXOXKIECHUN U 3BoJironMu CoJHIa
Y 3BE3]1. DTambl )KU3HU 3BE3I.

Muieunsiii [Iyte — Hama I'amaktuka. Ilonoxxenue u auxenune CosHIA B
lanaktuke. Tumnbl rajakTuk. PaguoranakTuku W KBaszapbl. YEpHbIE IbIPHI B
A/Ipax TAIAKTHUK.

Bcenennas. Pacmupenue Bceenennoil. 3akon Xa66na. PazGeranue
rajnakTuk. Teopus bosbiioro B3peiBa. PeaukToBoe usinydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vyenuueckue nabarooenus

Hab6mronenus HEBOOPYKEHHBIM rJ1a30M c VICIIOJIb30BAHUEM
KOMITBIOTEPHBIX ~MPUJIOKEHUM JIJIST  OMPEICICHHUS TIOJNOXKEHHUS HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE c03Be3/1usi CEeBEPHOTO MOTYyIaApHUs U
SIPKUE 3BE3/IBL.

Hab6nronenus B Teneckon Jlynsl, mianet, Mneuynoro [lyTu.

O06o0maromniee NOBTOPEHUE

Ponp ¢u3ukm u acTpoHOMHM B SKOHOMHYECKOW, TEXHOJIOTHYCCKOM,
COIMAIBHOW M JTUYECKOW cdepax IesTeIbHOCTH 4YEJIOBEKa, POJib U MECTO
(GU3MKK W acCTPOHOMHU B COBPEMEHHOW HAy4YHOW KapTUHE MUpa, pOJib
¢dusnueckoii Teopur B GOPMUPOBAHUU TPEJICTABIICHUN O (PU3UUECKON KapTHUHE
MHUpa, MECTO (PU3NYECKOW KapTUHBI MHUpa B OOIIEM pSAIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IPEACTABICHUN O IPUPOLE.

MeknpeaMeTHbIE CBSI3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 11 Ki1acce oCymecTBIsIeTCs C
YYETOM COAEPKATEIBHBIX MEXIPEAMETHBIX CBSI3€M C Kypcamyd MaTE€MaTHKH,
OMoNOTHH, XUMUH, TeoTpaduu U TEXHOJIOTHH.

Mescnpeomemuvie nonsamusi, CBSI3aHHBIE C U3YUYEHUEM METOJIOB HAy4YHOTO
MO3HAHUS: SIBJICHUE, HAYYHBIN (haKT, THMOTe3a, (U3NUecKas BEJIMYMHA, 3aKOH,
Teopusi, HaOIIOCHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, MOJICIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YPAaBHEHHH, TPUTOHOMETPUUYECKUE
byHKIINN: CUHYC, KOCHUHYC, TaHI'€HC, KOTaHI€HC, OCHOBHOE
TPUTOHOMETPHUUECKOE TOKIAECTBO, BEKTOPHI M UX MPOEKIHUHU HA OCH KOOPJUHAT,



CJIO)KEHUE BEKTOPOB, NPOM3BOJAHBIE AJIEMEHTApHbIX (PYHKIUN, MPU3HAKU
noI00Msl TPEYTOJILHUKOB, OMpeleNieHUue IUIOMIAM MIOCKUX (Quryp m oobéma
TeN.

buonocus: »nekrpuyeckue SIBICHUS B JKMBOW MPUPOJE, KoJeOaTelbHbIE
JIBWKEHUST B KUBOM TMpPUPOJE, ONTHYECKUE SBICHUS B JKUBOM MPHUPOJIE,
JIEUCTBUE paiMalliK HA KUBBIE OPraHU3MBI.

Xumus: CTpOE€HHUE aTOMOB M MOJIEKYJ, KpHUCTAJUIMYECKass CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl OOpa30BaHMSI KPUCTANIMYECKOM  PEHIETKH,
CHEKTpaJIbHBIA aHAIHU3.

l'eoepagua: wmarHuTHBIE TOJNIOCA 3€MJIM, 3aJ€KH MArHUTHBIX Py,
doToCchEMKA 3eMHOM MOBEPXHOCTH, MPEACKA3AHUE 3EMIICTPSICEHHIA.

Texnonocusi: NVHUM DIJIEKTpOIiepeAad, TeHepaTop IEePEMEHHOTO TOKa,
ANEKTPOJBUTATENb, UHIIYKIIMOHHASL TI€Yb, pajap, paauoONpUEMHUK, TEIEBU30D,
anTeHHa, teiedon, CBY-neub, MpoeKIMOHHBINA anmapar, BOJIOKOHHAs OITHKA,
COJIHEUHAs Oatapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOTO mpeamera «Du3nMka» Ha YPOBHE CPEIHEr0 OOIIEro
obpazoBaHus (0a30BbI  YpPOBEHb) JIOKHO OOECHEYUTh  JTOCTHIKECHUE
CJICTYIOIIUX JTNIYHOCTHBIX, METAIPEIMETHBIX M MPEIMETHBIX 00Pa30BaTEIbHBIX
PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE pE3yJbTaThl OCBOCHUA YueOHOro mnpeamera «Dusnkay
JIOJDKHBI ~ OTpakaTb ~ TOTOBHOCTH M CIIOCOOHOCTh  OOYYarommxcs
PYKOBOJICTBOBAThCS C(OPMUPOBAHHON BHYTPEHHEH TMO3UIIMEH JTUYHOCTH,
CUCTEMOI LEHHOCTHBIX OPHUEHTAIMil, TO3UTUBHBIX BHYTPEHHHX YOEKICHUIA,
COOTBETCTBYIOIIUX TPAJULUMOHHBIM LIEHHOCTSM pPOCCHUKCKOrO OOIIecTBa,
pacUIMpEHHUE JKU3HEHHOTO OMNbITa W OIbITa JAEITEIIbHOCTH B MPOLECCE
peanu3alyyd OCHOBHBIX HANpPABICHWN BOCHUTATENBHOWU AESITENBHOCTH, B TOM
YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c()OPMUPOBAHHOCTh  TPAXKIAHCKOM  MO3MLUMUA  OOydHarolmerocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUIICKOTO 00IIECTBA;

NPUHATUE TPAJAULMOHHBIX OOLIECYEIOBEYECKUX T'yMAHUCTHUYECKUX H
JEMOKPaTUYECKUX LICHHOCTEH;

TOTOBHOCTbh BECTH COBMECTHYIO JICSITENIbBHOCTh B MHTEPECAX IPAKIAHCKOTO
o011ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUHN B 00pa30BaTEIbHON OpraHU3aluu;

YMEHUE  B3aUMOJCICTBOBAaTH €  COLUMAJIbHBIMM  WHCTUTYTaMH B
COOTBETCTBHUHM C UX (DYHKIMSIMHU U HA3HAYECHUEM;

TOTOBHOCTbH K TYMAHUTAPHON U BOJIOHTEPCKOM 1€ATENbHOCTH;

2) NIaTPMOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WJICHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOUIEHUE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHHSIM
POCCHICKUX YYEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUSA, STUYECKOTO TTOBEACHMUS;

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

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOEHUE YCTOMYMBOrO OyAyLIEro;

4) 3cTeTHYECKOr0 BOCITUTAHHUS

ACTETUYECKOE OTHOIIEHHE K MHPY, BKJIOYAs JCTETHKY HAyYHOIO
TBOPUYECTBA, MPUCYILETO PUINYECKON HAYKE;

S) TpyA0BOr0 BOCIIUTAHUS:

MHTEPEC K Pa3IMuHbIM cdepam npodhecCUOHATBHON NeATeTbHOCTH, B TOM
YuClie CBA3aHHBIM C (DU3UKOM M TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIN
BBIOOp Oyayiiei mnpodeccun MU pear30BBIBATH COOCTBEHHBIC >KU3HEHHBIC
TUTaHBbL;

FOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpa30BaHUIO B
o0nacTu GU3HUKU HA TPOTSKEHUU BCEU KU3HH,

6) PK0JIOrHYeCKOro BOCIIMTAHMS



c(hOpPMHUPOBAHHOCTH SKOJOTUYECKON KYJIbTYpbl, OCO3HAHUE TJI00AIBHOIO
XapaKkTepa SKOJOTUYECKUX TIPOOIIeM;

IUTAHUPOBAHUE M OCYIIECTBICHHE JCUCTBUI B OKpYXKaromlell cpene Ha
OCHOBE 3HaHUS 1eJIel YCTOMYMBOTO pa3BUTHUS YEIIOBEUECTBA;

pacUIMpeHHUe ONbITa JEATEIBHOCTH SKOJOTMYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3HKE;

7) 1EeHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKHU;

OCO3HaHWE IEHHOCTH HAy4yHOH JIesTeIbHOCTH, TOTOBHOCTH B IIpoliecce
U3y4eHUs: (U3UKU OCYIIECTBIISITH IPOCKTHYIO UM HCCIEI0BATENbCKYIO
NEeSTeNbHOCTh UHIMBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJ/IbTATDBI

Ilo3naBaTeqbHbIC YHUBEPCAJIbHbIE YUeOHbIE 1elCTBUA
Bba3oBble Jlornyeckue 1eicTBUA:

CaMOCTOSATENIbHO  (OpMyJIMpOBaTh M aKTyalIM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeneNnsaTh LEeNH NEATEIbHOCTH, 3a/laBaTh MapaMeTpbl U KPUTEPUU HX
JTOCTHKEHUS,

BBISIBJIATh 3aKOHOMEPHOCTM U IMPOTUBOPEUHS B PacCMATPUBAEMBIX
(pU3HUECKUX SABJICHUSX;

pa3pabaThiBaTh IJIaH PELICHUS MPOOJIEMbI ¢ YYETOM aHaIn3a UMEIOLIUXCS
MaTepUalbHbIX U1 HEMATEPUATbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTb, OLEHUBATh COOTBETCTBUE
pE3yNbTAaTOB LIEJISAM, OLIEHUBATh PUCKHU MOCIEICTBUIA J€ATEIbHOCTH;

KOOPJIMHUPOBaTh M  BBINOJHATH pPabOTy B YCJIOBHUSIX pEaJbHOIO,
BUPTYaJIbHOIO U KOMOMHHUPOBAHHOTO B3aMMOJICHCTBHS;

pPa3BUBATh KPEATUBHOE MBIILJIEHUE TIPHU PEIIEHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBble uccienoBarebckue 1eiiCTBUSA:

BJIQJIETh HAYYHOW TEPMHUHOJIOTHEH, KIIOUEBBIMU MOHATUAMH U METOJAMHU
(u3nUecKoi HayKH;

BIIQJIETh  HAaBBIKAMU  YYEOHO-MCCIEAOBATEILCKOM W MPOEKTHON
NEATeIbHOCTY B 00JIacTH  (DU3UKH, CIHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY  TOMCKY  METOJOB  pElIeHHs 3ahad  (U3HYECKOro
coJiepKaHusl, IPUMEHEHHIO PA3IMYHbIX METOJ0B MO3HAHUS;

BIIQJETh BUAAMH JI€ATEJILHOCTU MO TMOJYyYEHHIO HOBOTO 3HAaHUS, €ro
MHTEPIpPETALNH, MPeoOpPa3OBaHUI0 U MPUMEHEHHIO B Pa3IMYHBIX YYEOHBIX
CUTYalIMsIX, B TOM YHCIIE TPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBJIATh TPUUYMHHO-CIIEICTBEHHbIE CBSI3M M aKTyaJlU3WpOBaTh 3ajaauy,
BBIJIBUTATh TUINOTE3y €€ PEeIleHUs, HAaXOIUTh apryMEHThI ISl JOKa3aTellbCTBa
CBOMX YTBEPKICHHMI, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBAaTh TIOJYYEHHbIE B XOJI€ PEIICHMs 3aJaud pPe3yJIbTaThl,
KPUTUYECKHA OLEHMBATh MX JIOCTOBEPHOCTH, IMPOTHO3UPOBATH H3MEHEHUE B
HOBBIX yCJIOBUSX;

CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 33aJayd B 00pa30BaTEIbHOU
NEeSATEIBbHOCTH, B TOM YHCIIE IPU U3yUYEeHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYalUsIM, OIIEHUBATh MPUOOPETEHHBIN OMBIT;



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

yMETb UHTETPUPOBATh 3HAHUSI M3 PA3HBIX MIPEAMETHBIX 00JacTel;

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

CTaBHUTh IPOOJIEMBI U 33J1a4UH, JOMYCKAOIINE aTbTEPHATUBHBIC PEIICHUS.

Pabora ¢ unpopmaumeii:

BJIaJIeTh HABBIKAMH TOy4YeHUs HMHOOpManuu (U3UIECKOr0 COJCpKaHUs
U3 UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIFHO OCYIIECTBIISATh MTOUCK, aHAJIU3,
CHUCTEMAaTHU3AIMI0 U MHTEPHpETAIui0O HHPOPMAITUU Pa3IUYHBIX BUIO0B U (opM
peCTaBICHHUS;

OIICHUBATh JOCTOBEPHOCTh HH(OPMAIIUH;

UCIIOJIb30BaTh cpelicTBa HMHGOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJOTMA B PEHICHUM  KOTHUTUBHBIX, = KOMMYHHMKAaTUBHBIX  H
OpraHU3allMOHHBIX 3a7a4 ¢ COOJIIOJIeHHEeM TPeOOBaHUNM APrOHOMUKH, TEXHHKU
0€30MacHOCTH, TUTUEHBI, PECYpCOCOEPEKEHUsI, TTPABOBBIX U ITHUYECKUX HOPM,
HOPM MH(OPMAIIMOHHON 0€30MacHOCTH;

Co3/1aBaTh TEKCThl (PM3MUYECKOTO COJEPKAHMS B PA3IMYHBIX (opMarax C
y9€TOM Ha3HaueHHs WHOOpPMAllUM U  1EJIeBOM  ayJuTOPHH, BBIOMpas
ONTUMAJIbHYIO (POPMY MPECTABICHUS U BU3yaTH3alliH.

KoMMyHHMKAaTHBHBIC YHHMBEpPCAJIbHBbIE Yy4eOHbIE 1eHCTBUS:

OCYIIECTBJISATh OOIeHHEe Ha Ypokax GU3UMKA U BO BHEYPOYHOU
JEATEIbHOCTH,

pacrio3HaBaTh MPEANOCHUIKA KOH(IMKTHBIX CHUTyalldd W CMSAT4aTh
KOH(DIIUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOJIB30BAHUEM
S3bIKOBBIX CPEJICTB;

NOHUMAaTh W  HWCHOJIb30BaThb  IPEUMYIIECTBA  KOMAHJAHOW U
WHIMBHIYaJbHON PaOOTHI;

BBIOMpPATh TEMATUKYy U METOJbl COBMECTHBIX JNEHCTBUM C YUETOM OOIIMX
UHTEPECOB U BO3MOKHOCTEN KaXJIOT0O YJI€HA KOJUIEKTUBA;

NPUHUMATh 1EJIU COBMECTHOM JAESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATH JICUCTBUS T10 €€ JOCTUKEHHUIO: COCTABJIATH IUJIAH JCHCTBUH,
pacnpenensiaTb pojau ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXIAaTh PE3yJbTaThl
COBMECTHOU padoThI;

OIIEHMBATh KAa4€CTBO CBOETO BKJIAJa M KaXXIOr0 y4YacTHUKA KOMAaHIbl B
001Ut pe3ysbTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

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

OCYIIECTBJISITh TMO3UTUBHOE CTPATETMYECKOE MOBEICHUE B Pa3JIUYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPUYECTBO M BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YHHBeEpPCAJIbHbIE YueOHbIE 1eiCTBUSA
Camoopranuzamnus:

CaMOCTOSITENIbHO ~ OCYIIIECTBIIATh IMO3HABATEIIbHYIO JCSTEIHHOCTh B
obmactu (PU3MKKM W aCTPOHOMHH, BBISBISATH MPOOJIEMBI, CTAaBUTh U
dbopMynrpoBaTh COOCTBEHHBIC 33/1a4H;

CaMOCTOSITEIIbHO COCTABJISITh TUTAH PEIICHUSI PACUETHBIX M KaYECTBEHHBIX
3a/ayu, TJIaH BBITIOJHEHUS TMPAKTHYECKOW padOThl ¢ YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEATMIOYTEHUM;

JlaBaTh OIICHKY HOBBIM CUTYAIUsIM;



pacmupsTb ~ paMKh  y4yeOHOro TpeAMEeTa Ha  OCHOBE  JIMYHBIX
IPEANIOYTEHUM;

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

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (hOPMUPOBAHUIO W TPOSBICHUIO JPYIUIIMA B 0OJACTH
(bU3UKH, TOCTOSHHO IIOBBIIIATH CBOM OOpa3oBaTebHBIM M KYJIbTYpPHBIN
YPOBECHb.

CaMOKOHTPOJIb, SMOUMOHAJIbHBII HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B ICSATEILHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJILTATOB IIEIISIM;

BJIQJIETh HaBBIKAMM I[I03HABAaTEJIbHOM pediiekcud Kak  OCO3HAHMS
COBEpIIAEMbIX JCHCTBUM M MBICIUTEIBHBIX IIPOILIECCOB, HUX PE3YyIbTATOB H
OCHOBaHUM;

UCIIOJIb30BaTh TPUEMBI pedIIeKCHU I OIEHKH CHUTyallud, BBIOOpa
BEPHOT'O PEIICHHUS;

yMETh OIIEHWBATh PUCKH W CBOEBPEMEHHO MPUHHUMATh PEIICHUS IO X
CHIKEHHUIO;

IPUHAMATh MOTHBBI M apTyYMEHTBI JIPYyTUX IIPH aHaJM3€ Pe3yJIbTaTOB
NEeATEIIbHOCTH,

IPUHUMATH Ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTHBBI M apTyYMEHTBI JIPYTUX IIPH aHaJM3€ PEe3yJIbTaTOB
NEeATEIIbHOCTH,

IIPU3HABATh CBOE MPABO M MPABO JPYTHX HA ONTHOKH.

B nporniecce nocTrkeHUs TMYHOCTHBIX PE3YILTATOB OCBOCHHS ITPOTPaMMBbI
no (Qu3uke I8 YPOBHS CpeaHEro oOImero oOpa3oBaHUsS Yy OOyYarOIIUXCS

COBEPIIECHCTBYETCS AMOLMOHAIIbHBIN WHTEJJIEKT, MIpEANOIararonuii
c(hOpPMHUPOBAHHOCTH:
CaMOCO3HAaHUS,  BKIIOYAIOMIETO  CIHOCOOHOCTh ~ TOHMMAaTh  CBOE

AOMOITMOHAIBHOE COCTOSTHUE, BHJETh HAINpPaBJICHUS Pa3BUTHS COOCTBEHHOM
AMOITMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0¢;

CaMOpETYJIMPOBAHHSI, BKIIOYAIOIIEr0 CAMOKOHTPOIIb, YMECHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHUE, CIIOCOOHOCTh aJanTUPOBAThCS K
AMOITMOHAJIBHBIM W3MEHEHUSIM M TPOSBIATh THUOKOCTb, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOIIEH CTPEMJICHUE K IOCTH)KCHUIO 1IeJIN
U yCIeXy, ONTUMHU3M, THUIITUATUBHOCTh, YMEHUE JIEHCTBOBATh UCXOMS U3 CBOUX
BO3MO>XHOCTEH;

OMIIATUH, BKJIIOYAIOMEH CIIOCOOHOCTh TMOHHMMATh  SMOIIMOHAIBHOE
COCTOSIHUE JPYTMX, YUYWUTHIBaTh €ro TPH OCYIIECTBICHUH  OOIICHHS,
CIIOCOOHOCTH K COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAIBHBIX ~ HaBBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTh  BBICTPAWBATH
OTHOUIEHUS C APYTUMH JIOJbMH, 3a00TUTHCSA, TIPOSIBIISATh MHTEPEC U pa3periaTh
KOH(JIUKTHI.

INPEAMETHBIE PE3YJIBTATDBI

K xoHiy oOyuenuss B 10 kjiacce npeaMeTHbIe pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTpaXKaTh CPOPMUPOBAHHOCTD y OOYHAIOIIUXCS YMEHHUI:



JEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (PU3UKU B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B TPAKTUYECKOMN ACSATEIBHOCTH JIOCH;

YUUTHIBATh TPAHUIIBI TPHUMEHEHUS] H3YUYEHHBIX (U3MUYECKUX MOJICIICH:
MaTephalibHasi TOYKa, WHEpIHabHAs cHCTeMa OTCYEéTa, adCONIOTHO TBEPIOE
TE€J0, WJIeaTbHBIN a3, MOJEIM CTPOEHHUS Ta3oB, KUAKOCTEH M TBEPIBIX TEIl,
TOYEYHBIN 2JIEKTPUUYECKUN 3aps]l IPU pelieHuU HU3NUECKUX 3a/1a4;

pacrio3HaBath (uU3MUYecKue SBICHUSA (MPOLECChl) M OOBICHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKHU, MOJICKYJISIPHO-KUHETUYECKOW TEOPUH CTPOCHUS
BELIECTBA W  JJIEKTPOJMHAMUKH: DPABHOMEPHOE U  PABHOYCKOPEHHOE
OpsIMOJIMHEWHOE  JBM)KEHUE, CBOOOJHOE TAJeHUE TeJ, JBWXKEHHE IO
OKPYXXHOCTH, WHEpIHs, B3auMojeucTBue Tel, auddysus, OpoyHOBCKOE
JIBUYKEHUE, CTPOCHUE KUJKOCTEH U TBEPABIX TEJ, U3MEHEHUE 00bEMaA Tell MpHU
HarpeBaHuM (OXJIAXKJACHUH), TEIUIOBOE PaBHOBECHUE, MCIApEHUE, KOHACHCAIIMS,
IUTaBJICHUE, KPUCTAJUIM3allMs, KWUIIEHHE, BIAXXHOCTh BO3/yXa, IIOBBIIICHUE
JABJICHUSl Ta3a TPU €ro HArpeBaHWM B 3aKPBITOM COCYIE, CBSI3b MEXIY
napamMeTpaMu COCTOSHHSI Ta3a B HM3OMpolleccax, dJIEKTpHU3alus —Ted,
B3aMMOJICHCTBHE 3aPs/I0B;

OMKCHIBATh MEXaHUYECKOE JBUIKEHUE, UCTIONB3YS (PU3HMUECKUE BETUYUHBI:
KOOpJIMHATA, MyTh, MEpPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Tena, Cuia,
UMITyJIbC ~ Tela, KUHETHYeCKass  dJHEprusi, IMOTCHIMAJbHAs  SHEPIHUs,
MexaHu4eckass paboTa, MEXaHW4YecKas MOIIHOCTh; MPHU OMHCAHUHU MPaBUIBHO
TPaKTOBaTh (DPU3UUYECKUN CMBICI HCIOIb3YEMBIX BEJIMYMH, UX O0O3HAYCHUS U
€AMHUIIBI, HAXOAUTH (POPMYJIbI, CBSI3BIBAIOIINE JAaHHYIO (DU3UUECKYIO BEIMUYUHY
C IPYTUMH BEIMUHMHAMU,

OMKCHIBATh M3YYECHHBIC TEIJIOBbIE CBOWCTBA TEJl W TEIUJIOBBIC SBIICHMUS,
UCTIOJIb3YsST (pU3MYECKUE BEJIUYMHBI: JABJICHUE Ta3a, TeMIlepaTypa, CpeIHss
KUHETUYECKasl SHEPTHUS Xa0TUYECKOTO JIBUYKEHUS MOJIEKYI,
CpeIHEKBaJpaTHUHass CKOPOCTh MOJEKYJ, KOJUYECTBO TEIJIOTHI, BHYTPEHHSS
sHeprus, pabora Traza, KOIPPUIMEHT TOJE3HOTO JEHUCTBUS TEIJIOBOTO
JIBUTATENS; TPU ONMUCAHWW TPABUIBHO TPAKTOBATh (PU3UYECKHN CMBICI
UCIIOJIb3yeMbIX BEJIMYWH, WX 0003HAUYCHUS] U €IUHUIIbI, HAXOIUTh (POPMYIIHI,
CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEJIMUUHY C IPYTUMH BEJIMUYNHAM;

OMKCHIBATh  HM3YUYCHHBIE JJICKTPUUECKHE CBOMCTBAa  BEIECTBA U
ANIEKTPUYECKUE SBICHUS (TPOIECCHI), HUCIOJBb3Ys] (PU3MUECKHE BEIUYWHBI:
ANEKTPUUECKUN 3apsif], DIEKTPUUYECKOE T0JIe, HAMIPSKEHHOCTD MOJIs, TOTEHIIUA,
Pa3HOCTh TOTEHIMAJIOB; MPH OMUCAHWK TPABUIBHO TPAKTOBATh (hU3UUECKHUI
CMBICJI HCTIOJb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS W EIUHUIIbI; YKa3bIBATh
dbopMynbl, CBS3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIUYMHY C JIPYTUMU
BEITUYMHAMU;

aHAMM3UpoBaTh  (U3MYECKHUE TPOIECCHl U SBJICHUS, HCIOJb3YA
¢du3nuecKrue 3aKOHBI W MPUHIUIBL: 3aKOH BcemupHoro tsaroteHus, [, II u III
3akoHbl HpBIOTOHA, 3aKOH COXpAHEHUS MEXAaHUYECKOW DOHEPTHH, 3aKOH
COXpaHEHUSI UMITYJIbCca, TMPUHITUI CYMEPHO3UIIMN CHJI, TIPUHITUI PAaBHOIIPABUS
WHEPIUATBHBIX CHUCTEM OTCY€Ta, MOJCKYJISIPHO-KMHETHUECKYI0 TEOPHIO
CTPOCHHUS BEIIECTBA, TA30BbIE 3aKOHBI, CBS3h CPEIHEN KMHETHUUECKOW DHEPTUHU
TETJIOBOTO JIBM)KEHUS MOJIEKYJI ¢ aOCOJIOTHOW TeMIEpaTypoid, TEePBBIM 3aKOH
TEPMOJIMHAMHKH, 3aKOH COXPAHCHUS DJIEKTPUUYECKOTO 3apsna, 3akoH KyioHa,
IIPU 3TOM Pa3InuvaTh CIOBECHYIO (hOPMYIHUPOBKY 3aKOHA, €r0 MaTEMaTUYECKOe
BBIPKEHHE U YCJIOBUSI (TPaHUIIBI, 00JIACTH) MPUMEHHUMOCTH;



OOBSACHATH OCHOBHBIE€ MPUHIUIIBI JIEHCTBHUS MAIlMH, NOpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3auyarh YCIOBHUSI UX O€30MaCHOTO MCIOJIb30BaHUS
B MTOBCETHEBHOM KU3HU;

BBITIOJIHATDh JKCHEPUMEHTHI MO HCCIAEAOBAHUIO (DU3MYECKUX SIBICHUU U
IIPOLIECCOB C MCHOJB30BAHUEM MPSIMBIX MU KOCBEHHBIX M3MEPEHUH, MPU ITOM
dbopmynupoBath mpoOieMy/3afady W THUIOTE3y Y4eOHOro HSKCIEpPUMEHTA,
coOUpaTh YCTAaHOBKY W3 MIPENJIOKEHHOTO O0OpYAOBAaHMS, MPOBOIUTH ONBIT U
(bopMyIHpOBATH BHIBOIBI;

OCYUIIECTBJIATh MPSIMbIE M KOCBEHHBbIE M3MEpEHUs (PU3NYECKUX BETUUHH,
OpyU STOM BBIOMPATh ONTHUMAIBHBIA CHOCOO H3MEPEHHS U HCHOJIb30BaTh
U3BECTHBIE METO/IbI OIICHKU MOTPEITHOCTEN U3MEPEHHUI;

UCCJIEIOBATh 3aBUCHUMOCTH MEXAYy (PU3NYECKUMH BEIUYMHAMHU C
UCIIOJIb30BAaHUEM TPSMBIX W3MEPEHUM, TPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(¢uKcHpoBaTh Pe3yJIbTAThl MOJYUYEHHON 3aBHCHUMOCTH (DU3NYECKUX BEJIMYMH B
BU/JIe TaONIUIl U TpaUKOB, AeNIaTh BEIBOJBI IO pe3yjIbTaTaM UCCIIeI0BaHMUS,

coOmro/1aTh mpaBuia 0€30MacHOro Tpy/ia MpU MPOBEECHUN UCCIeOBAaHUN
B paMKaxX y4eOHOTO SKCIEPUMEHTa, Y4EOHO-UCCIEIOBATEIbCKON U MPOEKTHOMN
NESATEIBHOCTH € WCIOJB30BAHMEM  W3MEPHUTENIbHBIX  YCTPOHUCTB U
1abopaTOpHOTO 000PYIOBAHUS;

pemaTh pacu€THhIE 3aJadd C SBHO 3aJaHHOW (PU3UYECKONW MOJIEINbIO,
UCTOJIb3YsI (PU3MUYECKHE 3aKOHbI M TMPUHIIMIBI, HA OCHOBE aHalM3a YCJIOBHS
3a/lauyd BBIOUPATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKHE BEIMYUHBI U
dbopmyIbl, HEOOXOIUMBIE ISl €€ pellIeHUs, TPOBOAUTh PACUETHl U OIICHUBATH
peaTbHOCTh MOTYYEHHOTO 3HaYeHUsT (PU3NUECKOMN BEITMUMHBI;

pemarhb KaueCTBEHHbIE 3a/1auu: BBICTPAUBaTh JIOTUYECKH
HEMPOTUBOPEUYMBYIO LIETIOYKY PACCYXKIEHUN C OMOPON HAa M3Y4YCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SIBJICHHUS;

UCIIOJIb30BaTh ~ NPU  pEHICHUH  y4yeOHBIX  3aJady  COBPEMEHHbBIC
UH(GOPMAITMOHHBIE  TEXHOJOTUM  JJIsi  TIOWCKAa, CTPYKTYPUPOBaHUSI,
UHTEPNpETallid W  TPEJCTaBICHUS y4eOHOW UM HAYYHO-TIOMYJISIPHOMN
uHbOpMAIIMK, TIOJYYCHHOW W3  PaA3IMYHBIX HMCTOYHUKOB, KPUTHUYECKH
aHAJIM3UPOBATh MOJyYaeMyt0 HHPOPMAIIUIO;

NPUBOJUTH TPUMEPHI BKJIAJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-
(GU3HKOB B pa3BUTHE HAyKH, OOBSICHEHHE TMPOIIECCOB OKPYXKAIOIIEr0 MHpA, B
Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS 10 (M3UKE B TIOBCEIHEBHON KU3HU
Uit obecrieueHuss O6e30macHOCTH Tpu  oOpamieHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMHU, JJIsI COXPAHEHUS 370POBBS U COOIIOJICHUS HOPM
HKOJIOTUYECKOTO TTOBEACHUS B OKPYXKAIOIIEH CPEJIE;

paboTaTth B TPYIIE C BBIIOJIHECHHEM PA3JIMYHBIX COIMAIBHBIX POJIEH,
IUTAaHUPOBATh PabOTy TPYIIbI, PAMOHATBHO PaACHpenesiTh OOS3aHHOCTH H
IJIAHUPOBATh JICATEIBHOCTh B  HECTAHJAPTHBIX CUTYyaIlUsX, aJeKBATHO
OIICHWBATh BKJIQJ KaXJIOTO U3 YYaCTHUKOB TPYyNNbl B  PEIICHHE
paccMaTpuBaeMOU MPOOIIEMBI.

K konny oOyuenus B 11 kijacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y 00YJAIOIITUXCS YMECHUIA:

JIEMOHCTPUPOBATH HA TIPUMEPAX POJb U MECTO (PU3UKU B (HOPMUPOBAHHUH
COBPEMEHHOW HAyYHOW KAapTUHBI MUDPA, B PAa3BUTUU COBPEMEHHOW TEXHUKHU U
TE€XHOJIOTUH, B IPAKTUYECKON AEATEIBHOCTHU JIFOAEH, LEIIOCTHOCTh U €AUHCTBO
¢bu3HUecKoil KapTUHBI MUPA;



YUUTHIBATh TPAHUIIBI MPUMEHEHHS] H3YUYEHHBIX (U3MUYECKUX MOJEIICH:
TOYEYHBIN SJIEKTPUYECKUN 3apsii, Jyd CBETa, TOYEUHBI MCTOYHUK CBETa,
gliepHasi MOJEJIb aToMa, HYKJIOHHAas MOJIeJb aTOMHOTO siapa NP pElICHUU
bu3znueckux 3aaay;

pacrio3HaBath (U3MUYECKUe SBICHUSA (TPOLIECChl) M OOBICHATH UX Ha
OCHOBE 3aKOHOB DJJEKTPOJMHAMHKMA M KBAaHTOBOM (U3MKHU: DJIEKTpUYECKas
IPOBOJUMOCTbH, TEIUIOBOE, CBETOBOE, XMMHUECKOE, MarHUTHOE JICHCTBUS TOKAa,
B3aMMOJICUCTBHE  MAarHUTOB, JJEKTPOMATrHUTHAas  MHAYKLMS, JIEWCTBHE
MarHUTHOTO TOJISI Ha TPOBOJHUK C TOKOM U JIBIDKYIIMICS —3apsj,
ANIEKTPOMATHUTHBIE KOJICOAHUSI M BOJIHBI, MPSMOJMHEHMHOE pPacHpOCTpaHEHHUE
CBETa, OTPAKEHUE, MpeToMIIeHne, UHTepdepeHns, TuPPaKIus U TOJIIpU3aLIUs
CBeTa, IUcrepcus cBeta, hortodnekrpudeckuit a¢dext (hororddekr), cBeToBOEC
JaBJICHUE, BO3HUKHOBEHHE JIMHEMYaTOTO CIEKTpa aromMa BOJOpoOja,
€CTECTBEHHAs U UCKYCCTBEHHAs PaJIMOaKTUBHOCTD;

OMKCHIBATh U3yUYEHHBIE CBOMCTBA BEUIECTBA (JIEKTPUUECKHUE, MATHUTHBIE,
ONTUYECKHE, DJIEKTPUYECKYI0  TMPOBOJAMMOCTb  PA3JIMYHBIX  Cpel) W
AJIIEKTPOMATHUTHBIC SIBJICHUS (TPOIECCHI), UCTONB3Y (PU3NYECKHUE BEIUYUHBI:
AIEKTPUUECKUH 3apsl, CUJIa TOKA, FICKTPUUECKOE HANPSHKEHHE, dIIEKTPUIECKOE
COMPOTHUBJICHUE, PAa3HOCTh MOTEHIIMAJIOB, S3JIEKTPOABMKYIIAs Cuja, pabdoTa
TOKa, HWHIYKIMS MarHUTHOrO TMoJs, cuina Awmmepa, cuna Jlopenia,
WHAYKTUBHOCTh KATYIIKH, DHEPTUSl DJIEKTPUYECKOTO M MArHUTHOTO IMOJIEH,
NEPHUOJ U YacTOTa KoJieOaHUN B KOJIeOATEIHbHOM KOHTYpE, 3apsij U CHJia TOKa B
mpolecce TapMOHUYECKUX  DAJIEKTPOMATrHUTHBIX  KojeOaHuif, ¢oKycHOe
PAcCTOSTHUE W ONTHYECKas CUja JIMH3bI, IPU OMUCAHUU MPABWIBHO TPAKTOBATh
(bu3HUECKUIl CMBICI UCIOJIb3yeMbIX BEJIMYMH, WX OOO3HAYEHUS W EAUHUIBI,
yKa3blBaTh (OPMYJIbI, CBSI3BIBAIONIME JaHHYIO (U3HMYECKYI0 BEIUYUHY C
JIPYTUMU BEJIMYUHAMY,

OMKCHIBATh W3YYCHHBIE KBAHTOBBIC SIBICHUS M TMPOIECChI, HCIOJIb3YS
¢du3nuecKre BEIMYUHBI: CKOPOCTh JJEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPTUs W UMMYJIhC (OTOHA, MEPUOJ TOJIypacmana, dHEPrHs
CBS3U ATOMHBIX SjIep, NPH OINKCAHUU TPABUIBHO TPAKTOBATh (PU3UUYECKUIA
CMBICJI HCTIOJB3YEMbIX BEJIMYMH, WX OOO3HAYEHUS M CAWHHIIBI, YKa3bIBaTh
dbopMynbl, CBS3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIUYUHY C JIPYTUMU
BEJIMYMHAMHU, BBIYUCIIATH 3HaUeHUE (DU3UUECKON BEIIMUNHBI,

aHAMM3UpOBaTh  (U3UYECKHME TPOIECChl M  SIBIICHUSA, HCIOIB3YS
¢du3nuecKre 3aKOHbI U MPUHIUIIBL: 3aK0H OMa, 3aKOHBI MOCIEA0BATEILHOTO U
napajiyieIbHOTO COEAMHEHUS TPOBOAHUKOB, 3akoH Jlxoyns—Jlenna, 3akoH
ANEKTPOMATHUTHON WHAYKIIMU, 3aKOH MPSAMOJUHEHHOTO pPaCHpOCTPaHEHUS
CBETa, 3aKOHBI OTPAKEHHS CBETA, 3aKOHBI TMPEJIOMIICHUS CBETa, YpaBHECHHE
OiinmreriHa st GoTodddexTa, 3aKOH COXPAHEHUs DHEPTUH, 3aKOH COXPAHCHUS
UMITYJIbCA, 3aKOH COXPAHEHUS DJIEKTPUYECKOTO 3apsijia, 3aKOH COXPaHCHUS
MacCOBOTO YHUCIIa, MOCTyNaThl bopa, 3aKOH pajnoakTUBHOTO pacnaja, Ipu 3TOM
paznuyaTh  CJIOBECHYH (OPMYIHMpPOBKY 3aKOHA, €ro MaTeMaTUYECKOe
BBIPKEHHE U YCIOBUS (TPaHUIIBI, 00JIACTH) TPUMEHUMOCTH;

OTpeNeNsaTh HampaBleHWE BEKTOpa WHAYKIIMA MArHUTHOTO  TIOJIS
MIPOBOJIHUKA C TOKOM, CHJIBI AMIiepa u cuiibl JIopeHiia;

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

BBITIOJIHATH IKCIIEPUMEHTHI TI0 HCCICIOBAHUIO (PU3UYECKUX SIBICHUA H
MIPOIIECCOB C HMCIOJIb30BAHUEM TMPSMBIX M KOCBEHHBIX M3MEPEHUH: MPU STOM
dbopmynupoBath mpoOieMy/3agady W THUIOTE3y Y4eOHOTO HSKCIEPUMEHTA,



coOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO OOOPYIOBaHWs, MPOBOIUTEH OMBIT U
(GopMyITHUPOBATH BEIBOIBI;

OCYIIECTBIISITh TPSIMBIE M KOCBCHHBIE M3MEPCHHS (PU3UUICCKUX BEINUHH,
IpU 3TOM BBIOMpATh ONTHUMAIBHBIA CHOCOO HM3MEPEHHS M UCIOJIb30BaTh
M3BECTHBIC METOJIBI OIEHKU MOTPEIIHOCTEH U3MEPEHHUIA;

MCCIICJIOBaTh 3aBUCUMOCTH (DU3MYECKHX BEJIMYMH C HCIOJIb30BaHUEM
NpSIMBIX HM3MEPEHUU: TPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHpPOBATH
PE3yNbTaThl IOJYYEHHOW 3aBUCHUMOCTH (DM3MUECKHUX BEIIMYMH B BUAC TAOIHUI] U
rpaduKoB, JeNaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIICOBAHHUS,

COOIOIaTh TpaBMiIa OE30MMACHOTO TPyAa IPH MPOBEICHUHN HCCIICT0BaHUI
B paMKax y4eOHOro 3KCIepUMEHTa, Y4eOHO-UCCIe0BATEILCKON U MPOCKTHON
JCSATENIBHOCTH  C  WCTOJB30BAHUEM  HU3MEPHUTEIBHBIX  YCTPOHUCTB U
J1a00paTOPHOTO 00OPYAOBAHNS,

pemath pacuéTHbIC 3aJaddl C SBHO 3aJaHHON (U3MYECKON MOJEINbIO,
UCTIOJIb3YsI (PU3MUYECKHE 3aKOHbI M TMPUHIUIBI, HA OCHOBE aHajau3a YCIIOBUS
3a/1auyd BBIOUpPATh (U3UUECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U
dbopmMybl, HEOOXOIUMBIE ISl €€ pellIeHUs, TPOBOAUTh PACUETHl U OIICHUBATH
peaTbHOCTh MOTYYEHHOTO 3HaYeHUsT (PU3NUECKON BEIIMUMHBI;

peniarhb KaueCTBEHHbIE 3a/1auu: BBICTPAUBaTh JIOTUYECKH
HEMPOTUBOPEUMBYIO 1IETIOYKY PACCYXKIEHUN C OMOPON HAa M3Y4YCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SIBJICHHUS;

UCIIOJIb30BaTh  MPU  PEIIEHWHM  y4eOHBIX  3a7a4  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE  TEXHOJOTUM  JUIsi  TIOMCKA,  CTPYKTYPUPOBaHWS,
UHTEPNpPETallid W  TPEJCTaBICHUS y4eOHOM ©  HAay4YHO-TIOMYJISIPHOMN
uHboOpMaIlMK, TIOJYYCHHOW U3 PaA3JIMYHBIX HMCTOYHUKOB, KPUTHUUYECKH
aHAJIM3UPOBATh MOJyYaeMyt0 HHPOPMAIIUIO;

OOBSACHSTH TPHUHIUIBI JCUCTBUS MAIIUH, NPUOOPOB M TEXHUYECKUX
YCTPONCTB, pa3iuyaTh yCJIOBHUS WX O0€30MacHOr0 HUCIHOJIb30BaHUS B
IMOBCEIHEBHOM KM3HU;

MPUBOJNTH TPUMEPHI BKIAJAa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO MHUPA, B
Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

MCIIOJIb30BaTh TEOPETUUECKUE 3HAHUSA 10 (DU3UKE B TTOBCEAHEBHOM KU3HU
st obecrieueHuss O6e3omacHOCTH Tpu  oOpamieHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMHU, JJISI COXPAHEHUS 37I0POBBS U COOTIOJEHUS HOPM
HKOJIOTUYECKOTO TIOBEACHUS B OKPYXKAIOIIEH CPEJIe;

paboTaTth B TPYIIE C BBINOJHEHHEM PA3JIMYHBIX COIMAIBHBIX POJIEH,
IUTAaHUPOBATh PabOTy TPYIIBI, PAMOHATBHO paCHpenesiTh OO0S3aHHOCTH H
IUTAHUPOBATh JIEATEIBHOCTh B  HECTAaHJAPTHBIX CHUTYaIUsX, aJICKBaTHO
OIICHWBATh BKJIQJ  KaXJOTO U3 YYaCTHUKOB TPyNNbl B  PEIICHHE
paccMaTprBaeMoin pOOJIEMBL.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTIACC
HaumeHnoBanue Kosau4vecTBO 4acoB
Ne JuaexkTpoHHbIe (HU(pPOBbHIE)
pa3jieJioB U TeEM Konrtposabubie IIpakTH4eckue
n/n Bceero o0pa3oBaTe/ibHbIE PeCYpPChI
MporpamMmMbl padoThI padoThI
Pazgen 1. DU3UKA U METOJAbI HAYYHOI'O ITO3HAHUA
L1 ®dusuka U METOIBI 5 1 bubmuoreka [JOK
) HAY4YHOI'O MMO3HAHUSA https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunematuka 5 Buommoreka HOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Huraniica 7 https://m.edsoo.ru/7f41bf72
3aKOHbI
23 COXPAHCHIS B 6 | ) bu6mmoreka [IOK
) p https://m.edsoo.ru/7f41bf72
MEXaHHKe
Wroro no pazaeny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IUHAMUKA

3.1

OCHOBBI
MOJIEKYJISIPHO-
KHHETHIECKOMN
TEOPUH

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72




39 OCHOBBI 10 bubmuoreka [JOK
) TEPMOAMHAMUKH https://m.edsoo.ru/7f41bf72
ArperaTtHblie
13 COCTOSTHUS 5 bubmuoreka [JOK
) BemectBa. Pa3oBrle https://m.edsoo.ru/7f41bf72
nepexoabl
Wroro no pasaeny 24

Paznen 4. 3JIEKTPOJAUHAMUKA

bu6mmorexa [IOK
4.1
UMEKTpOCTATHA 10 https:/m.edsoo.ru/7f41bf72
[TocTostHHBIN
40 ANEKTPUUYECKUIN TOK. 1 bubnuoteka [JOK
' Toku B pa3muUHBIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazgeny 22
Pe3epBHOE Bpems 2
OBILEE KOJIMYECTBO
YACOBIIO 68

[TPO'PAMME




11 KIIACC

HauMeHOBaHHE KoaugecTBO yacoB
Ne dyeKkTpoHHbIe (LM POBbLIE)
pa3iejioB H TeM KoHTpoJibHbIE IIpakTnyeckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchl
NporpamMmsbl padoTbl padoThI
Paznea 1. JIEKTPOJINMHAMMUKA
MarsuTHoe I10JI€.
1.1 DIEeKTpOMarHuTHasA 11 1 3 bubmorexa LOK
) p https://m.edsoo.ru/7f41c97c
WHIYKIUS
Hroro no pasneny 11
Pasznea 2. KOJIEBAHUSI 1 BOJIHbI
Mexanunueckue u
2.1 SJICKTPOMATHUTHEIE 9 1 bubnnorexa LIOK
| P https://m.edsoo.ru/7f41c97c
KOJIeOaHus
MexaHn4uecKue 1
2.2 DJIEKTPOMATHUTHEIE 5 1 bubnnorexa LIOK
’ P https://m.edsoo.ru/7f41c97c
BOJIHBI
bu6nuoreka [IOK
2.3 O
frriKa 10 3 https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

3.1

OCHOBBI CIIEIIHATBHON
Teopuun
OTHOCUTEJIBHOCTHU

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




Uroro no pazgeny 4

Pa3znesn 4. KBAHTOBAS ®PU3UKA

41 DJIEeMEHTHI KBAaHTOBOU 6 bubmuorexa [JOK
' OITUKU https://m.edsoo.ru/7f41c97c
bu6nuoreka [IOK
4.2 CrtpoeHue aToMa
TPOCHIE aToM 4 https://m.edsoo.ru/7f41c97c
bubmnoreka IIOK
4.3 A
TOMHOE A1pO 3 https://m.edsoo.ru/7f41c97c¢

Htoro no pazneny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DJIEMEHTHI aCTPOHOMUU ; 1 bubnmnoreka [HOK
' ¥ acTpOH3HUKH https://m.edsoo.ru/7f41c¢97c
Wroro no pazaeny 7

Paznesn 6. OBOBIIAIOHIEE ITOBTOPEHUE

6.1 O6o0maroree 4 bu6mmoteka [IOK
' [IOBTOPEHUE https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO 68 5 7
YACOB I10 [TIPOT'PAMME




ITOYPOYHOE IIVTAHUPOBAHUME

10 KJTIACC
No KosnuecTBo yacos JIeKTPOHHBbIE U(PPOBHIE
n/-n Tema ypoka Beero KonTtpoJubHbie IIpakTn4yeckue obOpa3oBaTelIbHbIE
r
padoThI padoThI pecypcol
®u3uka — Hayka O MpUpOJE.
1 Hayunsie MeT(}),K bl HOII:HEI:HI/ISI 1 bubmorexa HOK
ya A https://m.edsoo.ru/ff0c32e2
OKPY’KaIoIIEero MUpa
Ponb 1 MmecTo usuku B
OpPMUPOBAHUHU COBPEMEHHOM
2 Eap HOI;/'I KapTUHBI nfn a, B 1 bubmorexa HOK
yi P . pa, https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JeATETbHOCTH
Toaen
3 CraproBasi KOHTpPOJIbHAs paboTa 1
MexaHunyeckoe ABUKEHUE.
OTHOCUTENBHOCTD
4 MEXaHUYECKOTO JTBUKECHUS 1 bubmmorexa [JOK
A ) https://m.edsoo.ru/ff0c3508
[Tepemenienue, cCKOpoCTb,
YCKOpEHUE
5 PaBHOMEpPHOE NpsIMOJIMHENHOE 1 bub6nuorexa [IOK
JBHMKCHHUC https://m.edsoo.ru/ff0c3620
6 PaBHOyCKOpEeHHOE ] bubnnorexa [JOK
MPAMOJIMHENHOE JIBUKECHUE https://m.edsoo.ru/ff0c372e
7 CBobOoaHoe nageHue. Y CKopeHue . bubmuorexa [JOK
CBOOOHOTO M/ ICHUS https://m.edsoo.ru/ff0c39¢cc




KpuBonuneiiHoe 1BUXEHUE.

a0COJTIOTHO TBEPJIOTO TEa.
Mowmenrt cwibl. [1nedyo cuibl.

8 JBrmxeHne MaTeprualbHOM TOUKHU bubmmorera [JOK
P https://m.edsoo.ru/ffO0c3ada
10 OKPYKHOCTH
[IpuHIUIT OTHOCUTETBHOCTH
9 lNanunes. MuepunanbHbie bubnnoreka [JOK
cuctembl otcuera. [lepBriil 3aK0H https://m.edsoo.ru/ffO0c3be8
Hprorona
Macca Tena. Cuna. [Ipunuun
10 cynepnosunuu cuil. Bropon bubmuoreka [JOK
3akoH HproToHa 17151 https://m.edsoo.ru/ffOc3be8
MAaTepHAIbHON TOUKHU
1 Tpernii 3akon HproToHa 1151 bubnuorexa [JOK
MaTEePUAIIBHBIX TOYEK https://m.edsoo.ru/ffO0c3be8
3aKOH BCEMUPHOIO TATOTECHHUS.
12 Cuna tsoxectu. [lepBas brbmorexa HOK
P https://m.edsoo.ru/ff0c3d00
KOCMHMYECKasi CKOPOCTh
13 Cuna ynpyroctu. 3akoH ['yka. bubnuotexa [JOK
Bec tena https://m.edsoo.ru/ffOc3el8
Cuna tpenus. Koadpduument
14 TpeHusi. Cuiia ConpoTHUBICHUS bubnnorexa [JOK
IIPU JABVDKECHUU TeNa B XKUJIKOCTH https://m.edsoo.ru/ff0c3f76
WJIY Ta3e
[ToctynarenbHOE 1
15 BpAILIATEeIIbHOE IBUKEHHE bu6mmorexa [JOK

https://m.edsoo.ru/ffOc41a6




YcnoBus paBHOBecHs TBEPAOTO
Tena

16

Nmnynbc maTepuanbHOM TOYKH,
CUCTEMBI MaTepUAIIbHBIX TOYEK.
Nmnynbe cumbl. 3akoH
COXpaHEHUs NMITYJIbCa.
PeaktuBHOE NBHXKEHUE

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

17

PaGota u MOLITHOCTD CHUITBIL.
Kunernueckast sHeprus
MaTepuaIbHOi Touku. Teopema
00 M3MEHEHUU KHHETHICCKOH
SHEPTUH

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

18

[TorennuanbHast SHEPrUsL.
[ToreHnuanpHast SHEPIrHsl yIpyro
ne(OPMUPOBAHHOMN MPY>KUHBI.
[ToreHmanpHas 3Heprus Tena
BOJIM3U MOBEPXHOCTH 3eMIIU

bubmuoreka [JOK
https://m.edsoo.ru/ffOc461a

19

[loTenumnanbHbIE U
HENOTECHIUAJIbHEIC CHIIBL. CBI3b
paboTHl HEMOTEHITUATBHBIX CHUJI C
H3MEHEHHEM MEXaHMYISCKOM
SHEPTUU CUCTEMBI TeJl. 3aKOH
COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c478c

20

JlabopaTopHas pabota
«HccnenoBanue cBsizu pabOTHI
CHJIBI C U3MEHEHUEM




MEXaHUYECKOM HEepPIruu Tejia Ha
[pUMepe PacTIKEHUS
PE3UHOBOTO JKT'yTay

21

KontponbHas paboTa mo teme
«Kunematuka. Jlmnamuka.
3aKOHBI COXpaHCHUS B
MEXaHUKE»

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4b74

22

OCHOBHBIE TTOJIOKEHHS
MOJ'IGKy.TIHpHO—KHHGTH‘lGCKOﬁ
TCOPHHU. BpOYHOBCKOC JABHXKXCHHUC.

Auddysus

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

23

XapakTep ABUKECHUS U
B3aMMO/ICHCTBUS YaCTHII
BemiecTBa. Mojienu cTpoeHus
ra3oB, KHUIAKOCTEH U TBEPIBIX TEI

24

Macca monekyin. KonuuectBo
BemiecTBa. [locTognuas
ABoraapo

25

TeruoBoe paBHOBeCHE.
Temneparypa u €€ usmMepeHue.
[Ixana remneparyp Llenbcus

26

WUneanpusrii raz 8 MKT.
OcnHoBHoe ypaBHenne MKT

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4fde

27

AOcomtoTHas TeMIepaTypa Kak
Mepa CpeIHEN KUHETUYECKOM
SHEPI'UU ABHXKEHHS MOJIEKYJI.

but6mmorekxa [JOK
https://m.edsoo.ru/ffOc511e




YpaBHenue Menpeneena-
Knaneiipona

3akoH [lanpTona. ['a30BEIe

28
3aKOHBI
JIaboparopHast pabota
29 «MccnenoBanne 3aBUCUMOCTH
MEXy IapaMeTpaMu COCTOSIHHS
Pa3peKEHHOTO ra3a»
N3omnporeccel B naeanbpHOM Tra3e
30 U UX Tpaduueckoe bubmmorexa [OK
P https://m.edsoo.ru/ff0c570e
MpEeACTaBICHUE
BnyTtpennss sHeprus
TEPMOJAMHAMUYECKON CUCTEMBI U
31 CIocoObI €€ U3MEHCHHS. bu6mmoreka [IOK
KonnuecTBo TemnoTel u pabdoTa. https://m.edsoo.ru/ff0c5952
Buytpennss sneprus
OJIHOATOMHOTO MJI€AJIbHOTO ra3a
bu6mmoreka [JOK
32 Bunael rerionepenaun
A pea https://m.edsoo.ru/ffOc5c¢36
VY nenpHas TEMI0EMKOCTh
3 BeniecTBa. KomuecTBo TEMIOThI bubmuoreka [JOK
IIPU TEIUIoNepeaaye. https://m.edsoo.ru/ff0c5¢c36
AmabaTHBIN MpoIecc
34 IlepBblii 3aKOH TEPMOAMHAMUKY U bubmuorexa [IOK
€ro IpUMEHEHUE K U30IIpoLeccaM https://m.edsoo.ru/ffOc5efc
35 HeoOpatumocTs mporieccoB B bubnmnoreka [JOK




npupoze. Bropoii 3akoH
TEPMOJIUHAMUKU

https://m.edsoo.ru/ff0c6230

[Tpunmun nevicrBus u KI1/]

bubmuoreka [JOK

36
TEIJIOBOM MAIlIUHEI https://m.edsoo.ru/ff0c600a
37 Hukn Kapno u ero KIT{
18 DKoornyeckue mpoodIeMbl
TETUIOOHEPTETUKH
O0600@amImii Ypox
39 «Moutexyins Has}llp ¢buzuka bubmorexa HOK
yAp ' https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOIUHAMUKH
KontponbHas paboTa mo teme
40 «MonexkynsapHas Gpuzrka bubmorexa HOK
yAp ' https://m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOUHAMUKH
[TapooGpa3zoBanue u
41 kKoHaeHcanua. Mcrapenue n bubnmorera [TOK
A T p https://m.edsoo.ru/ff0c63b6
KHAIIEHUE
AOCOIIOTHAST 1 OTHOCUTEILHAS
42 BJIQXKHOCTB BO3yXa bubnmorera [TOK
OAYXA. https://m.edsoo.ru/ff0c64ds
Hacwimennsiii nap
TBépnoe Teno. Kpucrammueckue
u aMopdHEBIE Tena. AHA30TPOIHUS
43 013017101;1(31) KkpucTamioB. JKu Ene bubmmorexa LOK
p S RHA https://m.edsoo.ru/ff0c65f0
Kkpuctaiuibl. COBpeMeHHbIE
MaTepuabl
m [InaBnenue u KpucTauIA3anus. bubnuorexa [JOK

VY aenpHas TEmIoTa IJIaBICHUS.

https://m.edsoo.ru/ff0c6708




CyOmumariust

45 VYpaBHeHHe TEII0BOro H6anaHca Bubmmorexa LIOK
P https://m.edsoo.ru/ff0c6820
DnekTpu3anus Teul.
46 OnekTpudeckuii 3apsj. JIBa Buaa bubmorera [JOK
P PAA. A https://m.edsoo.ru/ff0c6bcc
JIEKTPUUYECKUX 3aps 0B
[IpoBOIHMKH, AUBIEKTPUKH U
47 IIOJIYTIIPOBOXHUKH. 3aKOH bubnuorexka [JOK
COXPAaHEHUs JIEKTPUUYECKOTO https://m.edsoo.ru/ffOc6bcc
3apsna
B3aumoneiicTBue 3apsi0B. 3aKoH
. bubnuorexa [JOK
48 Kynona. Toueunslii
. https://m.edsoo.ru/ffOc6ce4
AIEKTPUUECKUI 3apsi]T
Hanps:k€HHOCTB 3IIEKTPUUECKOTO
49 nois. [IpuHnmn cynepnosuuuu bubnnorexa [JOK
AJIEKTPUYECKUX MoJer. JInnnn https://m.edsoo.ru/ffO0c6df2
HaNPsKEHHOCTH
PaGora cun
50 3JEKTPOCTATUYECKOTO MOJIA. bubnnorexa [JOK
Ilorennuan. PasHocThb https://m.edsoo.ru/ff0c6f00
MOTEHI[MAJIOB
[IpoBOIHMKY U AUDIIEKTPUKH B
51 JIIEKTPOCTATUYECKOM IIOJIE. bubnnoreka [JOK
Jusnexrpudeckas https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTD
52 OnekrpoémkocTh. KonaeHncarop bubnmnoreka [JOK




https://m.edsoo.ru/ffOc7126

53

OneKTPOEMKOCTb IIIOCKOTO
KOHJIEHCAaTopa. DHeprus
3apsKEHHOrO KOHJIEHCAaTopa

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

54

JlaGopaTopHas pabora
"M3mepeHue aneKTpOEMKOCTH
KOHJIeHcaTopa"

55

[Tpunuun neiictBus u
IIPUMEHEHHE KOHJIEHCATOPOB,
KOIIMPOBAJILHOI'O aMapara,
CTPYHHOTI'O IIPUHTEPA.
DNeKTpocTaTUYeCKas 3allluTa.
3a3eMIleHHE AIEKTPONpruOOpOB

56

DNEeKTPUUECKUN TOK, YCIOBUS €ro

cymiectBoBaHus. [locTosHHBIN
ToK. Cuna Toka. Hanpsixenue.

Comnporusnenue. 3akon Oma jist

y4acTKa UEeMH

57

ITocnemoBarenpHOE,
napajuiesIbHOe, CMEIIAHHOE
COCTMHEHHE IMPOBOTHIUKOB.
JlabopaTopHas pabota
«3yueHne cMenaHHoro
COCJTUHEHUS PE3UCTOPOB)

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c74f0

58

Pabora 1 MomIHOCTH
AIEKTPUUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c7838




59

3axod Oma 111 HOJIHOM
(3aMKHYTOI) 2JIEKTPUUECKOU
uenu. KopoTkoe 3ambIKaHUE.
JIaboparopHast pabota
«H3mepenne 3/1C uctounuka
TOKa ¥ €r0 BHYTPEHHETO
COIPOTHUBIICHUS»

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc7ae0

60

DneKTpOHHask IPOBOAUMOCTb
TBEPIBIX METAJLIOB. 3aBUCUMOCTh
COIPOTHBIICHUS] METAJIJIOB OT
TEMIIEPaTypBbI.
CBepXmpoBOIMMOCTh

61

DNEeKTPUUECKUN TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB

62

[TonynpoBoHMKH, UX
cOoOCTBEHHas ¥ MpUMeCHast
npoBoAUMOCTb. CBOMCTBA p—n-
nepexona. [lonynpoBogHUKOBbBIE
npubopsI

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0c84ae

63

DNEeKTPUIECKU TOK B pacTBOpax
U pacIuIaBax 3JIEKTPOJIHUTOB.
DNeKTpOoIUTHYECKAs
arccolMaIus. DIEKTPOIIU3

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c82ba

64

DJIEKTPUYECKUH TOK B ra3ax.
CaMocTOSITeNIbHBIN 1
HECaMOCTOSITENIbHBIA pa3psl.
Monnus. [nazma

bu6mmorexa [JOK
https://m.edsoo.ru/ffOc84ae




DnexTpuueckue nprudopsl U

65 YCTPOMCTBA U UX IPAKTHUUECKOE ! bubnunoreka [JOK
npuMeHeHue. [IpaBuna TeXHUKH https://m.edsoo.ru/ffOc86fc
0e30macHOCTH

66 O6o0maromuii ypok ! bubmuorexka [JOK
«NEKTPOIUHAMHUKA» https://m.edsoo.ru/ffOc88be
KonTponbHas pabota no teme

67 «Qnekrpocraruka. [locrosHHbIN ! bubnuorexa [JOK
3JeKTpudecKuil Tok. Toku B https://m.edsoo.ru/ff0c8a8a
pa3IMYHBIX cpeaax»

PesepHbiii ypok. KonTponbsHas

68 aborta o Teme 1 bubmmorexa [HOK

? " https://m.edsoo.ru/ff0c8c56
DNeKTpoAHAMUKA
OBHLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KIIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE NN (pPOBbIE

Ne
wn Tema ypoxka B KoHnTpoJibHbIE IpakTuyeckue o0pasoBaTe/bHbIE
cero
padoThI padoThI pecypchbl
[TocTostHHBIE MATHUTHI U X
B3auMoieicTBue. MarHuTHOE
. bubmuorexa [JOK
1 noJsie. Bektop MaruuTHOMN 1
. https://m.edsoo.ru/ff0c9778
WHIYKIUA. JIMHUY MarHUTHOM
WHIYKIIUU
MarsuTHO€E 1noJj€e IpOBOJHUKA C
) TokoM. OmnbIT DpcTeaa. 1 bubnmnoreka [HOK
B3anmopeiicTBre NpoOBOAHUKOB https://m.edsoo.ru/ff0c98fe
C TOKOM
JlaGoparopHas pabota
3 «U3 peHHz M&FEII/ITHOFO TIOJIS 1 1 bubnmorexa LIOK
ye https://m.edsoo.ru/ff0c98fe
KaTYIIKA C TOKOM
JlelicTBME MarHUTHOTO TTOJIS Ha
MIPOBOAHMK C TOKOM. Cuiia
4 Awmmiepa. JlaboparopHas pabota | 1 bubmuotexa [JOK
«MccnenoBanue neicTBUS https://m.edsoo.ru/ff0c9acO
MIOCTOSIHHOTO MarHuTa Ha paMKy
C TOKOM»
JlelicTBME€ MarHUTHOTO TTOJIS Ha
but6mmoreka [IOK
5 JBIOKYIIYIOCS 3apsSDKEHHYIO 1

yactuiy. Cuia Jlopenna. Pabota

https://m.edsoo.ru/ff0c9df4




cuibl JlopeHua

DNeKTpOMarHuTHast UHIYKITHSI.
[ToTok BekTOpa MarHUTHOM
1503010790020, 1 (OR713914% 9117178
3aKOH 3JICKTPOMarHuTHOM
unaykiuu dapanes

JlaGopaTopHas pabota
«HccrnenoBanue siBICHHS
AJIEKTPOMArHUTHON MHTYKIIUN))

bubnnoreka IIOK
https://m.edsoo.ru/ffOcal50

NHnykTUBHOCTD. SIBIICHUE
camounaykiuu. 3/1C
CaMOMHAYKIMU. DHEPTHUs
MAarHUTHOTO TOJI KaTyLIKH C
TOKOM. DJIEKTPOMarHuTHOE 1oJie

bubnnoreka IIOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTBa U uUX
IIPUMEHEHHUE: ITIOCTOSTHHBIE
MarHuThbl, 2JIEKTPOMAarHuThI,
3JIEKTPOJABUIATEIb, YCKOPUTEIN
3JIEMEHTAPHBIX YACTHII,
MHIYKINOHHAs I1€Yb

10

Oo6o0maromuit ypok
«MarHuTtHoe moiJe.
SHCKTpOMaFHI/ITHaH I/IH)IYKHI/IH»

bu6nuoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTponbHas pabota mo Teme
«Mar"guTtHoe I10JI€e.
SHGKTpOMaFHI/ITHaSI I/IH)IYKIII/IH»

bu6nuoreka [IOK
https://m.edsoo.ru/ff0cad58




12

CB00OOIHBIE MEXaHUYECKHE
kosebanus. 'apmonnyeckue
KoseOaHus. YpaBHEHUE
TapMOHHYECKHUX KOJIeOaHUH.
[IpeBpatenue sHepruu

bu6nmoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlaGopaTopHas pabora
«MccnenoBanne 3aBUCUMOCTH
Tepro/1a MaJIbIX KOJIeOaHU
rpy3a Ha HATH OT JTMHBI HUTH U
MacChl Tpy3a»

14

KonebarenbHblil KOHTYD.
CB00OOIHBIE AJIEKTPOMArHUTHBIE
Kos1e0aHus B UA€AIbHOM
K0J1e0aTeIbHOM KOHTYpE.
AHanorust Mexuy
MEXaHUYECKUMH U
3JIEKTPOMarHUTHBIMU
KoJe0aHusIMU

bubnnoreka IIOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXPAaHEHUs JHEPTUHU B
UJealbHOM KOJIe0aTeTbHOM
KOHTYpe

bubmmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

Hpe,Z[CTaBJ'IeHI/IC 0 3aTyXaruunx
KoJIeOaHMSIX. BLIHy)KIleHHLIe
MEXaHUYECKHE KOJICOaHNs.
Pe3onanc. BLIHY)KIICHHLIC
OJICKTPOMArdHMTHBIC KoeOaHus

bu6nuoreka [IOK
https://m.edsoo.ru/ff0cbb86




17

[TepemeHHBIN TOK.
CunyconaJIbHbIN IEPEMEHHBIN
TOK. MOILIHOCTh NEPEMEHHOTO
TOKa. AMILTUTYIHOE U
JEACTBYIOLIEE 3HAYCHHUE CHUIIbI
TOKa U HaIPSKEHUS

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpauchopmarop.
[IpousBoacTBo, nepenaya u
noTpeOIeHNE SIEKTPUICCKOI
SHEPrUH

19

Y CTpOUCTBO U MPAKTUUYECKOE
IIPUMEHEHHE DJIEKTPUYECKOTO
3BOHKA, T€HEpaTopa
MEPEMEHHOTO TOKA, JIMHUI
JJIEKTpoIepesay

bubnnoreka IIOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHYECKHE PUCKU TIPU
MPOU3BOJICTBE AJIEKTPOIHEPTUH.
Kynbrypa ncnosnp3zoBanus
3JEKTPOIHEPTUH B
MMOBCEIHEBHOM KU3HU

21

MexaHn4decKne BOJIHBI, YCJIOBUSA
pacnpoctpanenus. [lepuon.
CKopoCTh pacupoCTpaHEHUs U
JuiHa BoJiHbl. [lonepeunsie u
MPOJI0JIbHBIE BOJTHBI

but6mmoreka [IOK
https://m.edsoo.ru/ffOcca54

22

3Byk. CKOpOCTbH 3BYKa.

I'pomkocTs 3ByKa. BeicoTa ToHa.

but6mmoreka [IOK
https://m.edsoo.ru/ffOcccOc




TemOp 3ByKa

SHCKTpOMaFHI/ITHBIe BOJIHBI, UX

23 cBOMCTBa U ckopocTh. [IIkana bubmorexa [TOK
P i https://m.edsoo.ru/ffOccfe0
3JIEKTPOMAarHUTHBIX BOJIH
[IpuHUMnIBI paTUOCBS3U U
24 TeneBuaeHud. Pa3Butue cpeacTs
cBa3u. Paguonokauus
)5 KonTponbhas padota bubnmnorexka HOK
«KoiiebaHus 1 BOJHBI» https://m.edsoo.ru/ffOcc6f8
[IpssmonuneHOE
26 pacIupocTpaHEHHUE CBETA B bubnuoreka [JOK
oaHOpoaHOM cpeae. Toueunblid https://m.edsoo.ru/ff0cd350
HUCTOYHHUK cBeTa. JIyu cBera
OTtpakenue cBeTa. 3aKOHbI
7 otpaxkeHus ceerta. [loctpoeHue bu6nuoreka [IOK
M300pakeHHI B TUIOCKOM https://m.edsoo.ru/ff0cd4e0
3epKale
[Ipenomnenne ceera. [lonHoe
)% BHYTpPEHHEE OTpa’KEHUE. bubmuoreka [JOK
[IpenenbHbIN yroJ MOJTHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAKEHUS
JlabopaTopHas pabota
29 «I/ISMIZ eHI:/Ie nopKa3aTen${ bubmorexa [TOK
P https://m.edsoo.ru/ff0cd67a
MIPEIOMIICHUS CTEKIIa»
30 JIunsel. [Toctpoenne bubmumoreka [JOK

M300paXkeHU B JIMH3E.

https://m.edsoo.ru/ff0cddle




dopmyJia TOHKOH JIMH3BI.
YBenuueHue JIMH3bI

31

JlaGopaTopHas pabora
«HccnenoBanue cBOUCTB
M300pakKeHUH B JIMH3aX)

32

Hucnepcus cBera. CroxxHbIN
cocraB Oeoro cBera. L[Ber.
JlaGopaTopHas pabora
«HabmoneHue nucnepcuu
CBETa»

33

WnTepdepennus creta.
Judpakuus cBeTa.
JudpakuronHas pemeTka

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

34

HOHepe‘IHOCTb CBCTOBBIX BOJIH.
HOJ'ISIpI/BaI_II/IH CBCTa

bubnnoreka IIOK
https://m.edsoo.ru/ff0cf02e

35

OnTrueckue npudopsl U
YCTPOMCTBA U YCIIOBUS UX
0€301acHOT0 MPUMEHEHUS

36

['panu1bl MPUMEHUMOCTH
KJIACCUYECKOU MEXAHUKH.
[ToctynaTel cnennaibHOM
TEOPUHU OTHOCUTEIBHOCTH

bubmmoteka [IOK
https://m.edsoo.ru/ff0cf862

37

OTHOCUTENBHOCTD
OJTHOBPEMEHHOCTH. 3aMe/IJICHHE
BPEMEHHU U COKPAIICHUE ITHHBI

but6mmoreka [IOK
https://m.edsoo.ru/ffOcfa42

38

DHeprus U UMITYJIbC

but6mmoreka [IOK




PENATUBUCTCKON YaCTHULIBI.
CBs3b MacChI C SHEPTUEH U
HUMITYJIbCOM. DHEPTHUs MOKOs

https://m.edsoo.ru/ffOcfc68

Kontponbnas padota «OnrTuka.

bu6nmoreka [IOK

39 OCHOBBI CTICIUATBHOU TCOPHHU
B P https:/m.edsoo.ru/ffOCt6f0
OTHOCHUTEIBLHOCTH

40 ®otonsl. ®opmyna [1nanka. bubnnorexka HOK
DHeprus U UMMIyibC GpoToHa https://m.edsoo.ru/ffOcfel6
OTKpbITHE U UCCIIEI0BAHUE Eu6 10K

nOIMoTEKA

41 oroa(pdexra. OnpITe A. T
¢ b https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poTodddeKTa.

1 VYpaBHeHue DHIITEHA 715 bubnuotexa [HOK
dboToarddekra. «KpacHas https://m.edsoo.ru/ff0d015e
rpanuna» Gotorddexra
JlaBnenne cBera. OnbiTel I1. H.

43 JleGeneBa. Xumuueckoe bubmorera [OK

oeacEa. https://m.edsoo.ru/ff0d04a6
JIEWCTBUE CBETa
TexHu4eckue ycTpoucTBa u
MPAKTUYECKOE TPUMEHEHHUE:

44
($oTORIEMEHT, POTOAATUHK,

CONHEYHas OaTapesi, CBETOUO]T

45 Pemenue 3agau mo teme bu6nuoreka [IOK
«DJIEeMEHTHI KBAHTOBOM OIITHKH https://m.edsoo.ru/ff0d0302

46 Mopaens atoma TomcoHa. bu6nuoreka [IOK

OmnsiTel Pesepdopaa mo

https://m.edsoo.ru/ff0d091a




PaCCEIHNIO O-YaCTHII.
HnaHeTapHa;I MOACIb aToMa

47 [Toctynater bopa bubmorexa HOK
https://m.edsoo.ru/ff0dOafa
N3nydyenue u nornoueHue

43 (hOTOHOB MpH TIEPEXOIe aTOMa C bubnnoreka HOK
OZHOI'0 YPOBHS DHEPIUU HA https://m.edsoo.ru/ff0dOafa
Ipyro. Buasl ciekTpoB
BonHoBbIe cBOliCTBa YacTHIL.

Bounnbl ne bpoiis.
49 KopnyckyisipHO-BOITHOBOM bubmmorexa LOK
https://m.edsoo.ru/ff0dOca8
nyanu3m. CIIOHTaHHOE U
BBIHY)KJICHHOE U3JTYYCHHE
OTKpBITHE PAIMOAKTUBHOCTH.

50 Omertel Pesepdopaa mo bubnmnoreka [JOK
OIPEAEIICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO U3ITYYCHUS
CgoiicTBa anbda-, 6era-, raMma-

51 n3iydeHus. BiousHue
PaIMOaKTUBHOCTH Ha KUBbIE
OpraHU3MBbI
OTKpbITHE IPOTOHA U HEUTPOHA.

57 N3otombl. Anbda-pacma. bubnmoreka [JOK
DJIEKTPOHHBIN U TO3UTPOHHBIN https://m.edsoo.ru/ff0d1162
6era-pacnaj. ['amma-u3nydenue

53 DHeprus CBSI3u HyKJIOHOB B bubnuoteka [JOK




sanape. SlnepHsie peakuuu.
Anepubiii peaktop. [Ipobaemsr,
IIEPCIIEKTUBBIL, IKOJIOTUYECKUE
ACIEKTHI SEPHON dHEPIETUKHU

https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIC YaCTULIBI.
OTkpbITHE TO3UTPOHA. METOIbI
HAOJIOACHUS M PETUCTPALIIH
AJIEMEHTAPHbBIX YACTHII.
Kpyrusriii cron
«DyHIaMeHTalIbHbIE
B3auMoOJeiCTBUA. EquHCTBO
(bu3n4ecKoil KapTHHBI MUPA»

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0e38

55

OTansl PasBUTHA aCTPOHOMHU.
[IpuknagHoe u
MHUPOBO33PEHUYECKOE 3HAUEHUE
acTpoHoMuu. Bup 3B€31HOTO
HebOa. Co3Be3aus, ipKue 3BE3/IbI,
IUTAaHETH, UX BUIUMOE
nBrokenne. CoHeyHas cucreMa

56

Comnure. Conneunas
aKTUBHOCTH. VICTOUHUK SHEPTUU
CouHiia 1 38631

57

3BE3/1bl, UX OCHOBHBIE
XapaKTEpUCTUKU. 3BE3/1bI
IJIABHOM MOCJIE10BATEIBHOCTH.
BuyrtpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE MPEACTABIECHUS O




MIPOMCXOXKJACHUH M SBOJIIOIHH
CouHiia 1 3831

58

Mueunsiii [IyTe — Hama
I'amakTtuka. ITonoxkenue u
nemkenne CojHia B [NamakTuke.
lNanaktuku. Y€pHbIE bIPHI B
siIpax rajJakTUK

59

Bcenennas. Pasoeranue
ranaktuk. Teopust bonsuioro
B3pbIBa. PeIKTOBOE M3ITydueHHE.
MeraranakTuka

60

Hepetennsie mpoGieMbl
aCTPOHOMUU

61

KonrponbsHas paborta
«ONeMEHThI aCTPOHOMUH U
acTpo(hU3UKI»

62

O606maromuii ypok. Poib
(U3HUKU ¥ aCTPOHOMHUH B
SKOHOMHYECKOH,
TEXHOJIOTHYECKOM, COLIMAIbHOM
Y DTHUYECKOH cepax
JIeSITEILHOCTH YeJIOBEKa

63

O6o06maromuit ypok. Pois u
MeCTO (PU3UKHU U ACTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa




64

O6o0maromuii ypok. Poib
(busnveckoit Teopuu B
(bopMUPOBaHUY NIPECTABICHUI
0 (hM3MYECKOl KapTUHE MUPA

65

O6o06maromuii ypok. Mecto
(bu3NYeCcKoil KapTUHBI MHpPA B
o01IeM psiy COBPEMEHHBIX
€CTECTBCHHO-HAYIHBIX
MPEJCTABICHUN O IPUPOJIE

66

PesepBHbIiil ypok. MaruutHoE
nosie. DJIIeKTPOMarHuTHas

WHIYKIUS

67

PesepsHbiii ypok. OnrTuka.
OCHOBBI crielMaIbHON TEOpUU
OTHOCHUTEIBHOCTHA

68

Pesepnblii ypok. KBanToBas
¢u3nka. DneMeHThl ACTPOHOMUU
1 acTpoU3UKU

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

1.

I'enpenmreiin J1.O., bynaroBa A.A. u np. ®usuka. 10 kiacc. ba3zoBslii ypoBeHb- M.
BUHOM. JIaboparopus 3nanwuii, 2019.

I'ennenmreiin JI.O., bynaroBa A.A. u np. ®usuka. 11 knacc. bazoBslil ypoBeHb- M.:
BUHOM. JIa6opatopus 3Hanuii, 2019.

I'engenmreiin JI.O., bynatoBa A.A. u np. @usuka. 10-11 knacc. ba3oBblil ypoBeHb: Me-
toaudeckoe nmocooue - M.: BUHOM. JlaGoparopus 3nanwmii, 2016.

I'enpenmreiin JI.O., bynatoBa A.A. u np. @usuka. 10-11 knacc. ba3oBblil ypoBeHb:
npuMepHas pabodas nmporpamma - M.: BUHOM. Jlabopatopus 3Hanuii, 2016.

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1.

®usuka. 10-11 xnacc. ba3oBblil ¥ yriyOneHHbIH YPOBHU. 3aladHUK: y4EeOHO-
Metoamueckoe nocodue I'eanenmreitn JI.D. bynatoBa A.A., Kopaunses 1.H., Komkuna
A.B.

I'ennenmreiin. @usuka. 10 k1. ba3oBblit 1 yrmyOnéHHbd ypoBHU. MeToIUYeCKOE MOCO-
Oue ¢ yKazaHUsIMU

I'ennenmreiin. @usuka. 11 k. ba3oBslit 1 yrnmyOnéHusiil ypoBHH. MeToqu4eckoe moco-
Oue ¢ yKazaHUsIMU

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HHTEPHET

NN kW=

9.

XKusas pusnka: odydaromias nmporpamma. http://www.int-edu.ru/soft/fiz.html

VYpoku ¢pusmnku ¢ ucnonb3oBanuem Murtepuera. http://www.phizinter.chat.ru/
®wusuka.ru. http://www.fizika.ru/

®dusnka: KOJUIEKIMs ONBITOB. http://experiment.edu.ru/

®dusnKa: HIEKTPOHHAS KOJIJIEKIH OnbITOB. http://www.school.edu.ru/projects/physicexp
Karasnor ccpinok Ha pecypcesl o ¢usuke http://www.ivanovo.ac.ru/phys

becrutatHble 0Oyyarone nporpammsl o ¢usuke http://www.history.ru/freeph.htm
JIaGopatopHble paboTsl 1o (usnke. BupryanbHble 1a0opaTopHble pabOTHI.
http://phdep.ifmo.ru

Anunmanus GU3NUecKUX MporeccoB oobsicHeHusMU. http://physics.nad.ru

10. ®usnueckas sHuukiIonenus http://www.elmagn.chalmers.se/%7eigor
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