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I[TOACHUTEJIbHA A 3AIIMCKA

[Iporpamma 1o ¢u3uke 6a30BOTO YPOBHS Ha YPOBHE CpeIHEro o0Iero oopazoBanus pa3paboTaHa Ha
OCHOBE TOJIOKEHHH M TpeOOBAaHWN K pe3yabTaTaM OCBOCHHUS OCHOBHOH 00pa30BaTENbHOM MpPOTPaMMBL,
npencrasieHHbix B @PI'OC COO, a takxke ¢ yuéroMm (enepanbHOil paboueil mporpaMMbl BOCIHTAHUS H
KOHIIEMIIUH TpernogaBanus yaeoHoro npeamera «Dusuka» B 00pa3oBaTeIbHBIX OpraHu3anusx Poccuiickoii
denepanyy, pearu3yoX OCHOBHbIE 00pa30BaTeIbHBIE TPOTPAMMBI.

Cogepxanue mnporpaMMbl 1o (U3MKE HaIpaBleHO Ha (QOPMHUPOBAHUE ECTECTBEHHO-HAYUYHOM
KapTUHBI MUpa obydaronuxcs 10-12 kmaccoB mpu oOyueHuu ux (usuke Ha 6a30BOM YPOBHE Ha OCHOBE
CUCTEMHO-JIeITeIbHOCTHOTO noxoaa. [Iporpamma no ¢usuke coorBercTByeT TpeboBanusm ®I'OC COO x
[UIAHUPYEMbIM JIMYHOCTHBIM, TPEIMETHHIM W METalmpeIMETHBIM pe3ysibTaTaM OOydeHHs, a Takke
YUUTBIBAET HEOOXOAMMOCTh peaJH3allMd MEXIPEJAMETHBIX CBsi3el (U3MKH C €CTECTBEHHO-HAyYHBIMHU
y4eOHBIMH TIpeaMeTaMu. B Hell ompenenstoTcs OCHOBHBIC IIeNU M3y4YeHHsS (DU3MKH HA YPOBHE CPEIHEro
o01iero o0pazoBaHusl, IUIAHUPYEMbIE Pe3yIbTaThl OCBOSHUS Kypca (PM3HUKH: TMYHOCTHBIE, METAlpEeIMETHBIE,
npeaMeTHbIC (Ha 6a30BOM YPOBHE).

[Tporpamma 1o (hu3mMKe BKIIOYAECT:

® [UIAHUpYEMBIE PEe3yJbTaThl OCBOCHHs Kypca (U3MKM Ha 0a30BOM YpPOBHE, B TOM 4YHCIIE
IIpeIMETHBIE PE3YJIbTAThI IO rojIaM O0yUYEHUs;
e cozaepxanue yueOHoro npeamera «dusnkay mo rogaM oOyueHusl.

dwu3mKa Kak Hayka o Hanbosiee 00IMX 3aKOHAX MPUPOIBI, BBICTYIAS B KAYECTBE Y4eOHOTO MpeMeTa
B IIKOJIE, BHOCUT CYIIIECTBEHHBIM BKJIaJ B CHUCTEMYy 3HaHUU 00 okpyxkaromiem mupe. [IkompHBIN Kypc
bu3MKN — cUCTEeMO0Opa3yONUil I €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MIOCKOIBKY (hU3HUYECKHE
3aKOHBI JIE)KAaT B OCHOBE MPOIECCOB U SBIICHUH, N3y4aeMbIX XUMUEH, Ononoruel, pusndeckoit reorpadueit
U acTpoHoMuel. Vcronb3oBaHHe W aKTUBHOE MPUMEHEHHE (DM3MUECKUX 3HAHHWM OmMpenenseT Xapakrep U
pa3BUTHE pa3HOOOpa3HBIX TEXHOJOIUH B cepe dHEPreTHKH, TPaHCIOPTa, OCBOSHHUS KOCMOCA, MOJTyYeHHS
HOBBIX MaTE€pUANIOB C 3aJaHHBIMU CBOWCTBaMHU U Apyrux. M3ydenuwe (pU3MKKM BHOCHT OCHOBHOHM BKIIaJ B
(opMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroIuXcsi, B JOPMUPOBAHNE YMEHUN TPUMEHSATH
Hay4HBIA METO/I MIO3HAHUS TIPH BBIMOJIHEHUU UMHU YU4E€OHBIX UCCIIEI0OBAHUM.

B ocHoBYy Kkypca Qu3uku A ypoBHs CpeHEro oOuiero oopa3oBaHus MOJOXKEH psl UIeH, KOTOpbIe
MO>KHO paccMaTpUBaTh KaK MPUHIHUIBI €r0 NOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEH KypC SIBISIETCS JIOTUYECKU 3aBEPIIEHHBIM, OH COACPKHUT
MaTepuai U3 BCceX pa3aenoB GU3MKH, BKIIIOUAET KaK BOMPOCH KIIACCHYECKON, TaK M COBPEMEHHON (PU3UKH.

Hoes eenepanuzayuu. B cooTBeTcTBUM C Hel Marepuan Kypca (QU3UKH OOBEAMHEH BOKPYT
¢busnueckux Teopuil. Benymum B Kypce siBnsieTcs: GOpMUPOBAHUE MPEACTABICHUH O CTPYKTYPHBIX YPOBHSIX
MaTEpUH, BEIIECTBE U MOJIE.

Hoes eymanumapusayuu. EE peanmzanus mnpeanosiaraeT HCIOJIb30BaHHE T'yMaHUTapHOTO
MoTeHIMana GU3NYeCKod HayKH, OCMBICICHHE CBA3M Pa3BUTHs (PU3MKHU C pa3BUTHEM OOLIECTBa, a TaKXKe C
MHUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TpoOIeMaMHu.

Hoes npuxnaonoui nanpasnennocmu. Kypc ¢Gu3uku npeamnoigaraeT 3HakOMCTBO € HIMPOKHUM KPyrom
TEXHUYECKUX U TEXHOJOTUYECKUX MPUIOKEHUN U3YUEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonoeuzayuu peanusyercs MOCPeCTBOM BBEJCHUS IJIEMEHTOB COJECpPKAHUS, MOCBAMIEHHBIX
HKOJIOTHYECKUM TMPOOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH M TEXHOJIOTHH, a
TaKxke 00CyKAeHUs IPoOIeM PallMOHAIBHOTO PUPOIOTOIb30BAHUS U SKOJIOTHUECKOM 6€301MacHOCTH.

Crep)XKHEBBIMU 3JIEMEHTaMH Kypca (U3MKH Ha YpOBHE CpEJHEro oO0IIero oO0pa3oBaHHUs SBISIOTCA
¢buszmveckue Teopun (GopMUpPOBAHUE TPEICTABICHUA O CTPYKTYpE MOCTPOCHUST (PU3UIECKON TEOPHH, POIIH



(GyHIaMEHTAJIbHBIX 3aKOHOB M TPHUHIMIIOB B COBPEMEHHBIX MPEACTABIECHUSX O MPUPOAE, TpaHHUIAX
MPUMEHUMOCTH TEOPUM, IJIsl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUI U MPOIIECCOB).

CucTeMHO-JIeATEIbHOCTHBIA TOAX0J B Kypce (U3MKK peanu3yercs MpexIe BCEero 3a CYET
OpTraHU3aIMH SKCIEPUMEHTAIBHON JesATeNbHOCTH oOydatouuxcs. s 6a3oBoro ypoBHs Kypca (Gpu3uku —
3TO HCIOJIb30BAaHUE CHCTEMBI ()POHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB M J1aOOpaTOPHBIX PadoT,
KOTOpBIE B MporpaMme 1o (u3nke OOBETUHEHBI B OOLIMI CHHCOK YYEHHYECKHX MPAKTHYECKHX padoT.
Bbinenenne B yka3aHHOM IepeyHe J1IaOOpaTOpPHBIX paboT, MPOBOAMMBIX JUIsI KOHTPOJII W OLICHKH,
OCYILIECTBIISICTCSl yYaCTHUKaMU 00pa30BaTENBHOIO IMpoliecca MCXOAs M3 OCOOEGHHOCTEW IJIaHUPOBAHUS U
ocHauleHus: kaOunera ¢usuku. I[lpm sToM oOecneunBaeTcs OBIaZeHHE OOYYAIOIIMMUCS YMEHUSIMU
MIPOBOANTHh KOCBEHHbIE H3MEPEHMs, HCCIEAOBaHUS 3aBUCHUMOCTEH (U3UYECKUX BEJIWYUH M TOCTAHOBKY
OTIBITOB I10 MPOBEPKE MPEATIOKEHHBIX THIIOTES.

Bonbiioe BHMMaHME yaensieTcs PELIEHUI0 PacdETHBIX M KadyeCTBEHHBIX 3anad. llpum stom s
pacuy€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 33Ja4d C SBHO 33JaHHONM (PU3NYECKON MOJETBIO, MO3BOJISIONINE
IPUMEHSTh W3Y4YECHHbIE 3aKOHBl M 3aKOHOMEPHOCTH KaK M3 OJIHOIO paszjelia Kypca, TaKk U HUHTErpUpys
3HAHUA U3 Pa3HBIX pa3AeioB. [ KauecTBEHHBIX 3aJad MPUOPUTETOM SBIIAIOTCS 3aJaHUsI Ha OOBSICHEHHE
MpoTeKaHus (HU3MYECKUX SBIICHUN M MPOLIECCOB B OKPYXAIOMICH >KU3HU, TpeOyrolue BbIOopa PU3NYECKOM
MOJIETIH JIJISl CUTYaIllH MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TtpedoBanusmu PI'OC COO k marepHalibHO-TEXHUYECKOMY O00ECIeYeHUIO
ydeOHoro mpoiiecca 0a30BbIii YPOBEHb Kypca (DU3MKU Ha YPOBHE CpeqHEero oOiiero oOpa3oBaHUS OJKEH
U3y4aTbCsd B YCJOBMSIX IPEIMETHOro KaOuHeTa (PU3MKM WM B YCIOBUSX HMHTEIPUPOBAHHOIO KaOMHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO HKIIA. B kabuHere Gpu3uku NOMHKHO OBITH HEOOXOIUMOE J1abopaTopHOe
000pyI0BaHUE /IS BHIIOJIHEHHS YKa3aHHBIX B MIPOTpaMMe 10 (PU3UKE YUCHHUECKUX MPAKTHIECKUX paboT
JIEMOHCTPALIMOHHOE 000PYAOBaHHUE.

JlemoHcTpanmoHHOEe 000pyAoBaHKEe (OPMHUPYETCS B COOTBETCTBHM C MPUHIMIIOM MHHHUMAaJIbHOM
JOCTaTOYHOCTH M oOOecleyrBaeT IOCTAHOBKY MEPEUYMCICHHBIX B MporpaMMe Mo (QHU3UKE KIIOYEBBIX
JE€MOHCTpaLU JUIS UCCIIEOBAaHUS U3YYaeMbIX SIBJICHUI U MPOLIECCOB, SMIMPUUECKUX U (YHIaMEHTAIbHBIX
3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGopaTtopHoe 00OpyqOBaHHE [y YYEHMUYECKMX IPAKTHUYECKUX paboT QopmupyeTcss B BUAE
TEMaTUYECKUX KOMIUIEKTOB M OOECleuynBaeTcsi B pacu€Te OJHOr0 KOMIUIEKTa Ha JBYX OOydarouiuxcs.
TemaTnueckre KOMIUIEKTBI JJaOOpPaTOPHOrO OOOpYIOBaHUS JIOJKHBI OBITH MOCTPOEHBI Ha KOMILIEKCHOM
HCIOJIb30BAaHNN aHAJIOTOBBIX U LU(POBBIX NPUOOPOB, a TAKKE KOMIBIOTEPHBIX W3MEPUTEIBHBIX CUCTEM B
BU/JIE TUPPOBBIX 1a00paTOPUH.

OCHOBHBIMU LIENISIMU U3Y4YeHUs GUUKU B 00I1IeM 00pa30BaHUU SBIISIOTCS:

e (QopmupoBaHuE MHTEpeEca U CTPEMJICHHUS OOy4arolMXcs K HayYHOMY M3YYEHHUIO MPHUPOJBbI,
pa3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

e pa3BUTHE TPEACTABIEHUH O HAaydyHOM MeToJe TMO3HaHHd U  (HOopMHUpOBaHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBJICHUSIM;

e (opMupoBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yJbTaTa H3YUYEHHUs OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

e (dopMupoBaHHEe YMEHHMH OOBACHATH SBJICHUS C HCIHOJIb30BaHHWEM (U3MYECKUX 3HAHUU U
HAaYYHBIX JI0Ka3aTeJIbCTB;

e (opMupoBaHHE MPEACTABICHUNA O POIM (PU3MKH U Pa3BUTHS JPYTUX €CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTUH.

JlocTikeHne 3THX Liejeld oOecreyrBaeTcsl pelleHHueM CIEeIYyIOUMX 3a7ad B Ipolecce H3y4eHHs
Kypca (U3UKU Ha YPOBHE CPEIHEr0 00Iero oopa3oBaHMs:



e [puoOpeTeHHe CHCTEeMbl 3HAHUH 00 OOmHMX (HUINYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpUsX, BKIIOYAs MEXaHHKY, MOJICKYISIPHYIO (HU3HUKY, DIICKTPOJMHAMHKY, KBAaHTOBYIO
(GU3HUKY B 3JIEMEHTHI aCTPO(U3UKH;
e (opMUpOBaHHE YMECHHUU NPUMEHSTh TCOPETHUCCKHE 3HAHMS IS OOBSCHEHUS (PU3MYECKUX
SIBJICHUI B IPUPOJIC U JIJIS IPUHSTHUS IPAKTUYCSCKUX PEUICHHUH B TIOBCETHEBHOW JKU3HH;
® OCBOEHHE CHOCOOOB pEIIEHUS PA3IMYHBIX 3a]a4 C SIBHO 3aJaHHON (DU3MYECKON MOJEIbIO,
3ajad, MOAPa3yMEBAIONINX CaMOCTOSTEIbHOE CO3/1aHUE (DU3UYECKOM MOJENH, aJeKBATHON
YCTIOBHSIM 33J1a4U;
e TOHMMaHHe (U3NYECKUX OCHOB W MPUHIMIIOB JEHCTBUS TEXHHUYECKUX YCTPOMCTB M
TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPENY;
® OBJAJCHHE METOJAMU CAMOCTOSATEIFHOTO IUIAHWPOBAaHMS U TIPOBEACHUS (PHU3NYECKUX
HKCIEPUMEHTOB, aHAJIM3a W WHTEpHpeTanuud WHPOPMALUHU, ONPENEICHUS JOCTOBEPHOCTH
MOJy4EHHOTO Pe3ysbTara;
® CO3JaHME YCIIOBUH JJsi Pa3BUTHA YMEHHH IPOEKTHO-HCCIIEIOBATENBCKON, TBOPYECKOU
JeATEIILHOCTH.
Ha u3yuenue ¢usuku (6a30Bb1il ypOBEHb) HAa YPOBHE CpEJHET0 001Iero oopa3oBanus otBoautcs 136
yacoB: B 10 kimacce — 34 yaca (1 gac B Hezeno), B 11 kimacce — 34 yaca (1 gac B Heneno), B 12 kinacce — 68
4acoB (2 yaca B HEJIEIIO).
[Ipennaraemsiii B mporpaMme 1o (pu3mKe mepedeHb Jad0paTOpHBIX U MPAKTUIECKUX PA0OT SBISETCS
PEKOMEH/IOBAaHHBIM, YYHTENb JIENIaeT BBIOOp NPOBEJCHUS Ja0OpaTOPHBIX PAaOdOT W ONBITOB C y4YETOM
WHIUBHUIyIbHBIX 0COOCHHOCTEH 00yYaromuxcsl.



COJAEP)KAHUE ObYYEHUA

10 KJIACC

Pa3nes 1. ®u3nka u MeTOAbl HAYYHOI'0 O3HAHMS

®usznka — Hayka o npupoje. Hayunsle MeTo1bl IO3HAHUS OKpY>Karoliero Mupa. Poib sakcriepumenra
Y TEOpPHH B Mpoliecce MO3HAHUSI IPUPOABL. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue (u3nuecKux sBIeHU U npoieccoB. Hayunsie runore3sl. Ousznueckue 3aKOHbI U
Teopuu. ['paHu1Ibl IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHHIIMIT COOTBETCTBUSI.

Ponws u mecTo ¢uzuku B GOpMHUPOBAHWM COBPEMEHHOM HAay4YHON KapTHHBI MHUpPA, B MPAKTHYCCKOM
JeITeIbHOCTH JIIOACH.

Llemoncmpayuu

AHaIIOroBBIe U IU(PPOBBIC U3MEPUTENLHBIC TIPUOOPHI, KOMIIBIOTEPHBIE TATINKH.

Pa3zgen 2. Mexanuka
Tema 1. Kunemamurka

Mexanudeckoe JBuxkeHHE. OTHOCHUTEIBHOCTh MEXaHMYECKOro MABWKEeHHMs. Cucrema oOTCYETA.
Tpaexropus.

[lepemernienue, CKOpocTh (CpelHssI CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOpPEHHE MaTepUalibHON
TOYKH, UX MPOEKIIUU HA OCH CUCTEMBI KoOpaAuHaT. ClI0’KeHNE IEPEMELIEHUH U CII0KEHHE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABMKEHUE. [’ paduKku 3aBUCUMOCTHA KOOPAMHAT,
CKOPOCTH, YCKOPEHHS, ITyTH U TIEPEMEIICHUS MaTEPUATILHON TOYKHA OT BPEMEHHU.

CBoOoaHoe majieHue. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonunelinoe nBukeHue. [[BukeHHe MaTepuUanbHOM TOYKH IO OKPYKHOCTU C TMOCTOSIHHOM IO
MOJYJIIO CKOpPOCTBbIO. YTJIOBas CKOPOCTh, IJIMHEHHas cKopocTh. Ilepmon u dactora oOparieHus.
LleHTpoCcTpeMUTENBHOE YCKOPEHHE.

TexHuueckue ycTpoicTBa M MPAKTUUECKOE MPUMEHEHHUE: CIUAOMETP, IBMKEHHE CHAPSIOB, LIETIHbIE
U pEMEHHBIE MIEPEIAYUH.

Jlemoncmpayuu

Mogenb cucTeMbl 0TCUETa, UILUTFOCTPALINS KHWHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[IpeoOpazoBanue NBHKEHHI C UCTIOIB30BAHHEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3qyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue nBrkeHus Tena, OpoieHHOro Mo YIIoM K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHne yckopeHus CBOOOIHOTO MaACHHUS.

Hamnpagnenue ckopocTy npu JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydeHune HepaBHOMEPHOTO JBHXKEHUS C LIEJIbIO ONPEACICHUS MTHOBEHHON CKOPOCTH.

UccnenoBanue COOTHOIICHUSI MEKIY NMYTSAMH, MPOUICHHBIMU TEJIOM 32 MOCIEA0BATEIbHbIE PABHBIE
MIPOMEXKYTKH BPEMEHH MPU PABHOYCKOPEHHOM JIBIKEHUH C HAaYaJIbHOM CKOPOCTHIO, PAaBHOU HYITIO.

N3yuenue ABMKEHUS MIApUKa B BSI3KOU KUIKOCTH.

W3ydeHue ABMKEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuauun otHocuTensHOoCTH ["anunes. [lepssiii 3akoH HeroToHa. MHEepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunmun cynepno3unuu cui. Bropoit 3akoH HeloToHa miiga martepuaibHON
Touku. Tperuil 3aKkoH HproTOHA 1711 MaTepUaIbHBIX TOYEK.



3akoH BceMupHOro tsroreHus. Cuna tsoxectu. [lepBas kocMudeckass CKOpOCTb.

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

Tpenue. Buapl Tpenus (1Mokos, ckonbxeHus1, kadeHus). Cwia tperus. Cyxoe tperue. Cuna TpeHuUs
CKOJIbKEHUS U cuia TpeHus nokos. Koapdumuent tpenns. Cuna cONpOTHBICHHUS NPU JBHKCHUH Tella B
KUJKOCTHU WIH rase.

[TocTynaTensHOE M BpallaTeIbHOE ABMKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CUJIbI OTHOCUTENIBHO OCH BpauleHus. [1nedo cumel. Y CiioBusl paBHOBECHS TBEPIOTO TENA.

TexHmueckne YCTpOﬁCTBa N IPaKTHYCCKOEC NMPUMCHCHHUC: MOAINNITHUKHY, IBUXKCHUEC HCKYCCTBCHHBIX
CIIYTHUKOB.

Jlemoncmpayuu

SIBiieHnE MHEPLIMH.

CpaBHeHuE Macc B3aMMOJICHCTBYIOIINX TEII.

Bropoii 3akon HeroTona.

N3mepenue cuil.

Crnoxenue cui.

3aBUCUMOCTb CUJIBl YIIPYTOCTH OT JiepopMaLuu.

HesecomocTs. Bec Tena npu ycKOpeHHOM NOABEME U NAZCHUH.

CpaBHeHuE CUII TPEHUS IIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3yuenue aBuxeHust Opycka o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTU CUJI YIPYTOCTH, BOSHUKAIOUIMX B MPYXUHE U PE3UHOBOM 00pasle, oT
ux aeopmanuu.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3aKkoHbl COXpaHEHUA 6 MEXAHUKE

HNmnynbe MarepuanbHOM TOYKM (Tena), CHUCTEMbl MaTepHallbHBIX ToueK. MMmynbc cuibl |
U3MEHEHHE UMITYyJIbCa Tejla. 3aKOH COXPaHEHUs UMITYJbca. PeakTUBHOE ABM)KEHNE.

Pa6oTta cunbl. MOLITHOCTH CHJTBI.

Kunernyeckas sHeprusi MarepuanbHON ToOUukH. Teopema 00 M3MEHEHUN KHHETUYECKON SHEPTUH.

[TorenunanbHast oHeprus. lloreHuumanbHas »SHeprus ynpyro aeGopMHpOBaHHOW MPYKUHBI.
[ToTenunanpHas 3Heprus Tena BOJIM3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble U HEMOTEHUUANIbHbIE CHIIbL. CBA3b pabOThl HEMOTEHIMAIBHBIX CUJI C U3MEHEHHEM
MEXaHUYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOM SJHEPTHUH.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCcTpouCTBa U IIPAKTUYECKOE NPUMEHEHME: BOJOMET, KOIEpP, NPYKUHHBIA ITUCTOJIET,
JBHYKEHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexon moTeHUMATbHON SHEPTHH B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, rabopamopruie pabomul

N3yuenne abCcoIOTHO HEYIPYTOTo yAapa ¢ HOMOIIBIO ABYX OJJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3U pabOThl CHIIBI ¢ M3MEHEHHEM MEXAaHMYECKOM SHEpruM Tejla Ha MpUMepe
pacTsKEHUs PE3UHOBOIO KIYyTa.

Paszgean 3. MoJsiekyJisipHasi pu3uKa 1 TEPMOAUHAMHUKA



Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHbBIE TOJOXKEHUS MOJIEKYISIPHO-KUHETUYECKOW TEOPUHM U UX OIBITHOE OOOCHOBaHUE.
BbpoynoBckoe nmxenue. Juddysusa. Xapakrep ABMIKEHUS U B3aUMOJCHCTBUS YacCTHIl BemecTBa. Moaenu
CTPOEHUS T'a30B, KHUAKOCTEH U TBEPIBIX TNl U OOBSCHEHHWE CBOMCTB BELIECTBA HA OCHOBE 3TUX MOJECICH.
Macca u pazmepsl Mosaekyi. Konnuectso Bemectsa. [loctosnnas ABorapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Lenbcus.

Mopnens uaeanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KMHETUUYECKON TEOPUM HUIEAIbHOTO
raza. AOCOJIIOTHAs TeMIleparypa Kak Mepa cpefHeld KMHETUYECKON SHEepPTruu TEIUIOBOTO JBMKEHUS YaCTHUIL
raza. [llkama temneparyp KenbBuna. ['azoBbie 3akoHbl. YpaBHeHue MenaeneeBa—Knanelipona. 3akoH
Hanerona. M3ompomeccsl B HIEaIbHOM ra3e C IOCTOSHHBIM KOJMUYECTBOM BemlecTBa. [ 'paduyeckoe
MpeICTaBICHUE N30IIPOLIECCOB: U30TEPMa, U30X0pa, n3obapa.

TexHuUeckue yCTporucTBa U MPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbIThI, JOKa3bIBAIOLIME IUCKPETHOE CTPOEHUE BEIIECTBA, (oTorpaduu MOJEKYJ OpPraHUYECKUX
COCIMHECHUM.

OnbiThl 1O AUQPPY3UH KUIKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mogaens onbita ITepHa.

OnbIThL, JOKA3bIBAIOIINE CYLIIECTBOBAHUE MEKMOJIEKYIISIPHOIO B3aUMOCHCTBHUS.

Monens, WUTIOCTpUPYIOLIAs IPUPOLY JaBICHUS ra3a Ha CTEHKH COCY/a.

OnBIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACATIBHOTO ra3a, U30MpPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Omnpenenenne Macchl BO3JyXa B KIACCHOM KOMHATE€ Ha OCHOBE HM3MEpPEHHH 00b&EMa KOMHATHI,
JABJICHUS U TeMIIepaTyphl BO3/lyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXy ITapaMeTpaMU COCTOSIHUS pa3peKEHHOT0 rasa.

Me:xnpeamernbie CBA3H

Nzyuenue kypca pusuku 6azoBoro ypoBHs B 10 kiacce oCymecTBIsSETCs ¢ YIETOM COepKATENbHBIX
MEXITPEAMETHBIX CBA3EH C KypcaMH MaTeMaTHUKU, OMOJIOTHH, XUMHUH, T€Orpa@uu U TEXHOIOTHUH.

Meswxcnpeomemuvie nowsimusi, CBI3aHHBIE C W3YyYEHHEM METOJIOB HAYYHOTO TO3HAHUS: SBJICHUE,
HaydHbId (akT, rUnoTe3a, (Qunyueckas BENIMYMHA, 3aKOH, TEOpHs, HAOIIOJCHHE, SKCIEPUMEHT,
MOJICJIUPOBAHNE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: peuieHUe CHCTEMbl ypaBHEHUH, JNHMHeWHas (yHkuus, mapaboma, rumepOomna, HX
rpadUKy U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMU: CHHYC, KOCHHYC, TAaHT€HC, KOTAaHT'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI U UX MPOEKIIMHA HA OCU KOOPJUHAT, CIIOKEHUE BEKTOPOB.

buonocus: MexaHndeckoe IBIKEHUE B KUBOW mpupone, nuddysus, ocMoc, TETIOOOMEH >KHUBBIX
OpraHU3MOB (BHJIBI TEIUIONIEPEAAYHN, TEMIIOBOEC PABHOBECHE), DJICKTPUUECKHUE SIBJICHUS B )KUBOU MTPUPOJIE.

Xumusi: TUCKPETHOE CTPOEHHE BEIECTBA, CTPOCHUE aTOMOB M MOJICKYJI, MOJIb BEIIECTBA, MOJISIpHAS
Macca, TEIJIOBBIE CBOMCTBAa TBEPIBIX TEJ, XUIKOCTEH M Ta3oB, JJIEKTPUUECKHE CBOMCTBA METAJIJIOB,
AIEKTPOJIUTHYECKAS TUCCOIMAIINS, TAThBAHUKA.

T'eocpaghus: BIAXKHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: mpeoOpa3zoBaHUe IBMKEHUHN C MCMOIB30BAHUEM MEXaHU3MOB, YUET TPEHHUS B TEXHUKE,
MOIIUITHUKY, WCIOJNb30BAHUE 3aKOHA COXPAHEHHUs HMIYJIhCa B TEXHHKE (pakeTa, BOAOMET W JIPYTHE),
JIBUTATEh BHYTPEHHETO CTOpaHusl, mapoBas TypOuHa, OBITOBON XOJOJMIBHUK, KOHIUIIMOHEDP, TEXHOIOTHH
MOJTYYCHUSI COBPEMEHHBIX MaTepHalioB, B TOM YHCJIE HAaHOMATEPHAJIOB, W HAHOTEXHOJOTHH,



ANIEKTPOCTaTUYECKAsl  3alluTa, 3a3eMJICHHE  DJEKTPONPHOOPOB, KCEPOKC, CTPYMHBIA  HpPUHTED,
AJIEKTpOHarpeBaTesibHble MPUOOPHI, YIEKTPOOCBETUTENbHBIE TPHUOOPHI, raIbBaHHKA.
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Tema 2. Ocnoevl mepmoounamuku

TepMoanHaMmuueckas cucteMa. BHYTpeHHss SHEprusi TEpMOAMHAMMUYECKON CUCTEMBI U CIIOCOOBI €€
n3MeHeHus. KonmuecTBo TemnoTsl U paboTa. BHYTpeHHSS SHEprHst 0JHOATOMHOTO MI€JILHOTO Ta3a. Buibl
TEIUIONEpeau: TEIUIONPOBOJHOCTb, KOHBEKLMS, W3JIydeHUE. YAelnbHas TEIUIOEMKOCTh BELIECTBA.
KoiruecTBo TEII0THI IpH TEMJIONEpeaaye.

[Tonstue o6 aguabatHom nporecce. IlepBblii 3akoH TepmoauHaMuku. [IpuMeHeHne nepBoro 3aKoHa
TEPMOJIMHAMMKH K H3onporeccam. I'papuueckas uHTeprnperanus padoTsl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOGpaTuMocTh NpoLEeccoB B IPUPOJE.

Tennosble MamuHbl. [lpuHUMOBL neficTBUA TemuoBbIX MamMH. [IpeoOpa3zoBaHus >HEpPruu B
TeIoBbIX MamuHax. Koaddumment mnoneznoro neicrBus TemiaoBoil Mmamuubel. ukn KapHo u ero
KO3 PHUIIMEHT MOJIE3HOTO ACHCTBUS. DKOJIOTHUECKUE POOIEMBI TETNIOIHEPTETUKH.

TexHuueckue ycTpolcTBa M MNPAKTUYECKOE NPUMEHEHHUE: JBUIaTelIb BHYTPEHHErO CropaHwus,
OBITOBO XOJOAMIBHHUK, KOHIAUITUOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpEHHEH 3HEPruu Teja MpU COBEPLICHUM paOOThI: BbUIET MPOOKH U3 OYTBUIKU IOJ
JeWCTBUEM CXKATOr0 BO3yXa, HarpeBaHue 3(upa B JaTyHHOH TpyOKe MyTEéM TpeHUs (BUACOAEMOHCTPALIUA).

M3MeHeHMe BHYTpEHHEH sHepruM (TeMIiepaTypsl) Tea Ipu Terionepeaaye.

OnbIT N0 aguadaTHOMY PaCIIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoi TypOHMHBI, IBUTATENsl BHYTPEHHETO CTOPAHUs, PEaKTHBHOTO JIBUTATEIIsL.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3mepenne yaenbHOU TeII0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoonvt

[Tapoobpa3zoBanue u KoHaeHcanus. McmapeHue W KurneHue. AOCONIOTHas W OTHOCHTEJbHas
BJIQKHOCTh Bo3ayxa. HacelmenHslit nap. Y ienbHas TemioTa napooopazoBaHus. 3aBUCUMOCTb TeMIIEpaTyphbl
KWUIIEHHS OT JIaBJICHUS.

Teépnoe teno. Kpucrannnueckue u amop¢Hbie Tena. AHU3OTPOINHUS CBOWCTB KpHucTaioB. JKunkue
kpuctaibsl. CoBpeMeHHble MaTepuanbl. [lnaBiaeHue M kpuctauvzauus. YAeiabHas TEIJIoTa IUIaBICHMS.
CyOmumartusi.

YpaBHeHHE TEIIOBOTO OallaHca.

TexHUuyeckue yCTpoiCTBa M MPaKTHYECKOE MPUMEHEHHE: TUTPOMETP M MCUXPOMETP, KAJIOPUMETD,
TEXHOJIOTUH MOITY4YEHHsI COBPEMEHHBIX MAaTEPUAJIOB, B TOM UMCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBolicTBa HaCBILICHHBIX [1APOB.

Kunenne npyu NoOHMKEHHOM JIaBJICHHH.

CrocoOb1 U3MEpEeHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MJIaBI€HUS KPUCTAIIIMYECKOTO BEIIECTBA.

JleMOHCTpanys KpuCTauIoB.

Yuenuueckuiui sxcnepumenm, nabopamophule pabomoi

M3MepeHne OTHOCUTENBHOMN BIaKHOCTH BO3IyXa.

Pasnen 4. DaekTpoanHaMuka

Tema 1. dnexkmpocmamuxa

ONekTpu3anusa Tel. OJJNEeKTpUuUecKuid 3apsan. JlBa Buaa siekTpuyeckux 3apsaoB. [IpoBoaHHKH,
JIUBJIEKTPUKU U MOTYIPOBOAHUKHU. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOT0 3apsia.



B3aumoneiictBue 3apsaaoB. 3akoH Kynona. ToueuHbIi AleKTpUUECKU 3apsi. DIEKTPUUECKOE TOJIE.
HanpsokéaHocTh  anekTpuueckoro mnotig. [IpuHIMO Cyneprno3uiuM  AJIEKTPUYECKUX TMoJjied. JInHuum
HaIPsKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

Pabora cun snexrpocratnueckoro mnoss. Ilorenuwman. PasHoctes mnoreHuumanos. IlpoBogHuku u
JTUBJIEKTPUKHU B DJIEKTPOCTaTUUYECKOM ToJIe. J{naneKkTpruyeckas IpOHUIIAEMOCTb.

OnexrpoéMkocTs. KoHeHcaTop. DIeKTpOEMKOCTh MJIOCKOT0 KOHAEHCATOpa. DHEPIHs 3apsyKEHHOTO
KOHJIEHCaTopa.

TexHuueckue ycTpoWcTBa H  IPAKTUYECKOE IMPUMEHEHHE:  3JEKTPOCKON,  3JIEKTPOMETP,
ANEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE SJICKTPONpUOOpPOB, KOHJIIEHCATOP, KOMMPOBAJIBHBIN ammapar,
CTpYUHBIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHIUIL JCHCTBUSA 3JIEKTPOMETPA.

BzaumopeicTBue HadIEKTPU30OBAHHBIX TEIL.

DIIEKTPUUECKOE TT0JIE 3aPsHKCHHBIX TEII.

[TpoBOAHMKH B 3JIEKTPOCTATHYECKOM HIOJIE.

DJIeKTpOocTaTUYECKas 3allMTa.

JM3neKTpUKHY B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTD 3JEKTPOEMKOCTH IIIOCKOr0 KOHAEHCATOpa OT IUIOLIAAHN IUIACTHH, PACCTOSHUS MEXIY
HUMH U JUAJIEKTPUYECKOU MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHJAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3mepenue 21eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpudeckuit mox. Toku 6 paziuunsix cpeoax

DNeKTpUUECKU TOK. Y CIOBUS CYIIECTBOBAaHUS 3JIEKTpUUECKOoro Toka. Mcrtounuku toka. Cuma Toka.
[TocTOosAHHBIN TOK.

Hanpsixenue. 3akon Oma 115 ydacTka 1enu.

DNEKTpUYECKOE CONpPOTUBIIEHUE. YIEIBHOE CONPOTUBICHHE BellecTBa. [locnenoBaTenbHoe,
[IapaJuIeIbHOE, CMEIIAHHOE COEAMHEHNE TPOBOAHHUKOB.

Pabota snexTpuueckoro Toka. 3akoH Jxoyns—JIeHna. MoOmHOCTD 371€KTPUIECKOTO TOKa.

DNeKTPOABMKYIIasi CHJIa U BHYTPEHHEE CONPOTHUBIIEHWE MCTOYHUKA TOKA. 3akoH OMa JUIsl TIOJTHOU
(3aMKHYTOI) 251ekTpuueckoit nemu. KopoTkoe 3amMbIkaHueE.

ONEeKTpOHHAas MPOBOJAUMOCTb TBEPABIX METAIOB. 3aBHCHUMOCTb CONPOTHBICHUS METAJJIOB OT
Temrnepatypbl. CBEpXITPOBOJIUMOCTb.

DIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 311EKTPOHHBIX ITyYKOB.

[TomynpoBonuuku. COOCTBEeHHAss U MPUMECHAsI MPOBOJUMOCTH MONYIPOBOJHUKOB. CBoiicTBa p-—N-
nepexoza. [loaynpoBogHIKOBbBIE TPHOOPHI.

DNeKTpUYecKUi TOK B pacTBOpaxX M paciulaBax 3JEKTPOJMUTOB. DIEKTPOJUTHUECKAS AUCCOLUAIIMS.
DIIEKTPOJIN3.

DIIEKTpUYECKUH TOK B ra3ax. CaMOCTOATENbHBIN U HECAMOCTOSATENbHBIN pa3psa. Momnnus. [lna3ma.

TexHuyeckue ycTpoicTBa M MpaKTHUECKOE MPUMEHEHHE: aMIlepMeTp, BOJBTMETp, peocTart,
HUCTOYHUKUA TOKA, DJIEKTPOHATPEBaTENbHBIE MPUOOPHI, AJIEKTPOOCBETUTENBHBIE MPUOOPHI, TEPMOMETP
COMPOTUBIICHUS, BaKyyMHBI JHOJ, TEPMUCTOPHI U (POTOPE3UCTOPHI, TMOIYINPOBOJHUKOBBIA THOJI,
rajJibBaHUKA.

Llemoncmpayuu

W3mepenne cuitbl TOKa U HAPSKEHUSL.
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3aBUCUMOCTb COINPOTHUBIICHUS! LWIMHIPUYECKUX NPOBOJHUKOB OT JUIMHBI, ILIOIIAAM IONEPEYHOrO
CCUCHUS U MaTepuaa.

CMemaHHOe COeIUHEHUE IPOBOIHUKOB.

IIpsiMmoe u3MepeHue NIEKTPOABIKYIIEeH cuiibl. KOpoTkoe 3aMblKaHUE rajJbBaHUYECKOrO 2JIEMEHTA U
OLICHKAa BHYTPCHHETO COIIPOTUBJICHHA.

3aBUCUMOCTh COIMPOTUBJICHUA MCTAJIJIOB OT TECMIICPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoli pa3ps ¥ IPOBOJAUMOCTb BO3/1yXa.

OnHOCTOPOHHSA MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3y4eHne CMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

I/I3MepeHHe SHCKTpOI[BI/I)KyHleﬁ CHJIBI UCTOYHHUKA TOKA U €0 BHYTPCHHETO COIIPOTUBJICHU.

Hab6monenue snexrpoinusa.

MexnpeaMeTHbie CBSA3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 11 kitacce ocymiecTBiIsieTcsi ¢ y4€ToM coJepKaTeabHbIX
MEXITPEIMETHBIX CBSI3eH C KypcaMu MaTeMaTUKU, ONOJIOTUH, XMMUH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnsie nousmus, CBA3aHHBIE C M3YYEHHEM METOAOB HAy4YHOI'O IO3HAHHUA: SIBIICHHE,
Hay4YHbI (akT, rumoresa, ¢U3NYECKas BEIWYMHA, 3aKOH, TEOpHs, HAONIOIEHHE, OSKCIIEPUMEHT,
MOJIETUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pemieHUe CHCTEMbl ypaBHEHUM, JMHeWHas (yHKuusa, napabosa, rumepbona, HUX
rpadKyd U CBOWCTBA, TPUTOHOMETPUYECKHE (PYHKIUH: CHHYC, KOCHHYC, TAaHT€HC, KOTAaHTE€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI U UX MPOEKIIMHM Ha OCH KOOPJIMHAT, CJI0KEHUE BEKTOPOB.

buonoeusn: MexaHndeckoe IBIDKEHHE B JKUBOM mpupone, Iuddy3us, ocMOC, TEIIIOOOMEH >KUBBIX
OpPraHu3MoB (BUBI TEIUIONEpEIadt, TEMJIOBOE PAaBHOBECHUE), DIICKTPUUECKHE SBJICHHUS B )KUBOM MpUpO/IE.

Xumus: TACKPETHOE CTPOEHUE BEILECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA, MOJISIpHAs
Macca, TEIJIOBBIE CBOMCTBA TBEPABIX TEJ, XUAKOCTEH M Ta30B, JJIEKTPUUECKHE CBOMCTBA METAUIOB,
ANEKTPOIUTUYECKAS TUCCOIMAlIMSI, TaJIbBaHHKA.

l'eocpaghus: BIaXXHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUe JBUKEHUI C HCIIOJIb30BAHUEM MEXAHU3MOB, YUET TPEHUS B TEXHUKE,
MOJIIUITHUKY, MCIIOJIb30BAHUE 3aKOHA COXPAHEHHUS UMIyJbca B TEXHHUKE (pakeTa, BOAOMET U JIpyrHe),
JIBUraTellb BHYTPEHHET0 CrOpaHus, MmapoBas TypOuHa, OBITOBOI XOJOJMIBHUK, KOHAUIIMOHEP, TEXHOIOTHH
MIOJIyYEHUSI COBPEMEHHBIX MAaTEpHaJIOB, B TOM 4YHCIIE HAHOMATEpUAlIOB, M HAHOTEXHOJOIHH,
AJIEKTPOCTaTUYECKas  3allUTa, 3a3eMJICHHE  DJIEKTPONpPHOOPOB, KCEPOKC, CTPYWHBIH  IpPUHTEP,
3JIEKTpOHArpeBaTeIbHbIe TPUOOPHI, TEKTPOOCBETUTENbHbIE TPUOOPHI, raJIbBaHUKA.
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Pa3zgea 4. diekTpoauHaMuKa

Tema 3. Maznumnoe none. I1eKmMpoOMAZHUMHAA UHOYKYUSA

[TocrossHHbIE MarHuThl. B3auMOIEWCTBHE MOCTOSHHBIX MarHuToB. MarnutHoe mnoisie. Bekrop
MAarHuTHOM MHAYKIMH. [IpuHOWI Cyneprno3uiuyd MarHUTHBIX IOJeH. JIMHMM MarHUTHOM MHIYKLHH.
KapTuna nuHMii MAarHUTHOM MHIIYKIIMU T1OJIS1 IOCTOSSHHBIX MarHUTOB.

MarnuTtHoe noje npoBOJHMKA ¢ TOKOM. KapThHa nuHMN MHAYKIWMHA MarHUTHOTO MOJISL IJIMHHOTO
MPSIMOTO TPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOTO NPOBOJHHUKA, KaTylIKH C TOKoM. OmnbsIT IpcTena.
B3anmMopeiicTBre MpOBOIHUKOB C TOKOM.

Cuna Amriepa, €€ MOJlyJib U HalpaBJICHUE.

Cuna Jlopenua, e€ MOAyJdb M HampapiieHHe. J[BM)KEHHE 3apspKEeHHOW 4YacTHIBl B OJTHOPOJHOM
MarHuTHOM noJie. Pabora cunsl Jlopeniia.

SIBieHue 3MeKTPOMarHUTHON MHAYKIMU. [I0TOK BEKTOpa MarHUTHOM MHAYKLIMU. DIEKTPOBUKYIIASL
cuJia UHAYKIMH. 3aKOH JIEKTPOMAarHUTHON MHAYKIMK Dapaes.

BuxpeBoe snexktpuyeckoe mnose. DIEKTPOABUKYIIAsA CUJIa UHAYKIMHU B MPOBOAHUKE, JBHXKYIIEMCS
IIOCTYIATEIbHO B OJJHOPOJIHOM MarHUTHOM IOJI€.

[TpaBuio Jlenna.

NHayKTUBHOCTD. fIBI€HHE CAMOMHIYKLIHUH. DJIEKTPOABUKYILA CUJIAa CAMOUMHIYKIUH.

DHeprusi MarHuTHOTO TOJIsI KATYIIKA C TOKOM.

DIIeKTPOMarHUTHOE TOJIE.

TexHu4ecKkne yCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TTOCTOSHHBIE MAarHUTHI, SJIEKTPOMArHUTHI,
AJIEKTPOJIBUTAaTEIh, YCKOPUTEIHU JIEMEHTAPHBIX YaCTHUIl, MHAYKIIHOHHAS TI€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MarHUTHBIM MOJIEM.

JIuHUY MHIYKIMY MarHUTHOTO MOJIS.

B3auMopeiicTBue ABYX MPOBOJHUKOB C TOKOM.

Cuta Amriepa.

[HevictBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBneHre ANeKTPOMarHUTHON WHIYKITUH.

IIpaBuno Jlenna.

3aBUCUMOCTBD AJIEKTPOJBHKYIIEH CHIIBI MHAYKIIMU OT CKOPOCTH U3MEHEHHS] MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yueHne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

WccnenoBanue neCTBUS TOCTOSTHHOTO MarHUTa Ha PaMKY C TOKOM.

WccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITHH.

Paznes S. KosieOanus 1 BOJTHbBI

Tema 1. Mexanuueckue u 31eKmMpoOMaZHUMHbIE KONCOAHUA

KonebarenbHass cuctema. CBoOOJHBIE MexaHWYeckue Kosebanusa. ['apmoHndeckue KojaeOaHMs.
Ilepuon, vactota, amrumMtyna u ¢aza konedanuil. [IpyXHHHBIM MasTHUK. MaremMaTH4ecKHil MasTHHK.
VYpaBHeHHe rapMOHUYeCKHX Kojebanuii. [IpeBpalienre sHepruu Npu rapMOHUYECKUX KOJIeOaHUX.



Koneb6arenbupiii kKoHTYp. CBOOOHBIC 2JIEKTPOMarHUTHBIC KOJICOaHUsI B UACAITLHOM KOJIe0aTeTbHOM
KOHType. AHAJOTUsl MEXAY MEXaHMYECKHMHU U 3JIEKTPOMAarHUTHBIMU KojeOaHusMu. Popmyna Tomcona.
3aKOH COXpaHEHHsI SHEPTUHU B UACATLHOM KOJeOaTeIbHOM KOHTYpE.

[TpencraBieHne o 3aTyXarOMMX KoeOaHUIX. BBIHYXICHHbIE MeXaHUYeCKue Kojebanus. PesonaHc.
BoinyX/1€HHBIE 2JIEKTPOMArHUTHBIE KOJICOAHMUSI.

ITlepemennbiii  TOok. CHHYCOUMAANBHBIM TNEpEMEHHBIH TOK. MOIIHOCTh NEPEMEHHOI0 TOKa.
AMIUIUTYAHOE U IEHCTBYIOIIEE 3HAUEHHUE CUJIbI TOKA U HAMIPSKEHUS.

Tpanchopmarop. IlpousBoactBo, mepegadya ¢ MOTpeOJieHWE  BJICKTPUUYECKON  SHEprumu.
DKOJIOTHYECKHE PUCKU TPU MPOU3BOJCTBE EKTpodHepruu. KynbTypa HCIob30BaHUs 3JIEKTPOIHEPTUN B
MTOBCEIHEBHOM KU3HHU.

TexHuuyeckue ycTpoWcTBa M MPAKTUYECKOE NPUMEHEHHUE: JIIEKTPUUYECKHI 3BOHOK, TE€HepaTop
MEPEMEHHOT0 TOKA, JIMHUH 3JIEKTpOoIepeiay.

Llemoncmpayuu

HccnenoBanue napameTpoB KoJjiedaTeIbHON cucTeMbl (IPY>KUHHBIN UM MaTEMAaTUYECKUN MasTHUK).

HaGuroieHne 3aryxaromux KojaeOaHuu.

HccnenoBanre CBONCTB BBIHYKICHHBIX KOJIeOaHUH.

Habmioienue pesonanca.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

OcruorpaMmbl (3aBUCUMOCTH CHJIBI TOKA M HAIPSDKEHUS OT BPEMEHH) MMl 3JIEKTPOMArHUTHBIX
KoJieOaHUH.

Pe3onanc mnpu mocCiEeNOBaTEILHOM COCIWHEHUM PE3UCTOpa, KaTyIIKH WHIYKTUBHOCTH U
KOHJIEHCATOpA.

Mogenb TUHUAN 3IEKTPOIIePEIauH.

Yuenuueckuiui sxcnepumenm, nabopamopnule pabomoi

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MAIBIX KONEOaHW rpy3a Ha HUTU OT JJIUHBI HUTH U MacCChI
rpys3a.

HccnenoBanne nepeMEHHOrO TOKa B LIEMHM M3 IOCIEIOBAaTEIbHO COEIMHEHHBIX KOHIEHCATOpa,
KaTYLIKHA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

MexaHnnueckue BOJIHBI, YCIOBUsI pacnpoctpaHeHus. [lepuoa. CkopocTh pacnpocTpaHeHUs U JIMHA
BoJIHBL. [Tonepeunsie U mpo1osibHbIEe BOTHBL. HTEepdepeHtus u audpakiys MEXaHUIEeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3ByKka. BricoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBL. Y CIIOBHS M3yYEHUS 3JIEKTPOMAarHUTHBIX BOJH. B3auMHast opueHTanus
BekTOpoB E, B, V B anekTpomaruutHoil BomHe. CBOICTBa ANEKTPOMArHUTHBIX BOJH: OTpa)KEHUE,
nperoMIIeHue, Mosipu3anus, Judpakis, uarepdeperius. CKOpoCTh AEKTPOMArHUTHBIX BOJH.

[Ikana 3meKTpOMarHUTHBIX BOJH. [I[puMeHeHHe AIeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHIIMIIBI paNOCBA3U U TeNEBUICHUS. Pagnonokamusi.

DIIeKTPOMArHUTHOE 3arps3HEHNE OKPYIKAIOIIEH CPEIbl.

TexHu4yeckne yCTpPOWCTBA W  MPAKTHYECKOE MPUMEHEHHE: MY3bIKaJbHbIE WHCTPYMEHTHI,
YIBTPa3BYKOBass JTUArHOCTUKA B TEXHUKE W MEIUIIMHE, pajap, pPaJauoNpUEMHUK, TEJIEBU30p, AHTCHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO0pa3oBaHue U pacIpoOCTpaHEHUE TOMEPEUHBIX U MPOIOJIBHBIX BOJH.

Koneb6mromieecs Teno Kak HCTOYHUK 3BYKa.

Habmoienue orpaskeHus: U NpeioMIIeHHS] MEXaHUUECKHUX BOJIH.

Hab6nronenue nuatepdepeHnu u UG pakiini MEXaHUIeCKUX BOJTH.
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3BYKOBO pe30HAHC.

HabGnronenue cBs3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOW M 4aCTOTOM KoJieOaHUH.

HccnenoBanre CBOWCTB AJIEKTPOMArHWTHBIX BOJIH: OTpa)X€HHE, MPEIOMIICHUE, MOJsSpHU3alus,
mudpakius, tHTepEpeHIIHsL.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpsMonuHerHOE pacnpoCTpaHEHUE CBETa B OJHOPOAHON cpene. Jlyu
cBeTa. TOYeUYHbI UCTOYHUK CBETA.

OTtpaxkeHue cBeta. 3aKOHbI OTpaskeHus cBeta. [locTpoeHne n3o0paxkeHu B INIOCKOM 3€pKaJie.

[Ipenomnienne cBeTa. 3aKOHBI NpeIOMIICHUS cBeTa. AOCONIOTHBIA MOKa3zaTeldb MPeIOMIICHUS.
[Tonnoe BHyTpeHHEe oTpakeHue. [IpenenbHblil yroi moaHoro BHYTPEHHETO OTPasKEHUSI.

Hucniepcus cera. CiioxkHBIN cocTaB Oenoro cBera. L[Ber.

Cobwupatomue u paccenBaronye JuH3bl. ToHKas nuH3a. POKYCHOE pPacCTOSIHUE W ONTHYECKas CUiia
TOHKON JMH3BL. [locTpoenne n300pakeHuil B COOMPAIONINX M pacCceUBarOIUX JHH3ax. DopMyna TOHKOM
JIMH3BI. YBEeIWYEHHUE, JaBaeMOe JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBas ontuka. Matepdepenuus cBera. KorepeHTHble HCTOYHHMKH. YCJIOBHSI HAOMIOACHUS
MakCUMyMOB M MHUHHUMYMOB B HHTEPQEPEHIIMOHHONW KapTUHE OT JABYX CHH(A3HBIX KOT€PEHTHBIX
HUCTOYHUKOB.

Hudpaxus ceeta. [Judpakinuonnas pemérka. YciioBue HaOMIOJEHUS TJIaBHBIX MaKCUMYMOB IMPHU
MaJCHAA MOHOXPOMATHIECKOTO CBETa Ha TUPPAKITUOHHYIO PEHIETKY.

ITonspuszanus ceera.

TexHu4ecknue yCTporucTBa U MPAKTUUYECKOE MPUMEHEHHE: OUYKH, JIyna, (hoToanmnapar, mpoeKIIMOHHbII
anmapat, MEKPOCKOII, TeJIECKOII, BOJIOKOHHAS ONTHKA, TH(PpaKIIMOHHAS pEelIéTKa, TOJISIPOH/I.

Jlemoncmpayuu

[TpstmonuHEtHOE paclpocTpaHeHne, OTpakeHHe U mperoMieHne cBeta. OnTuueckue mprudopshIl.

[TonHoe BHyTpeHHEE oTpaxkeHue. MoJieiab CBETOBOA.

HccnenoBanue CBONCTB N300pakeHU B JTHMH3AX.

Mopenu MUKPOCKOTIA, TEIECKONa.

Hab6monenue nnrepdepeHimm ceera.

Habmonenue nudpakiuu cera.

Habmronenue qucniepcuu ceta.

[Tomy4yeHue cekTpa ¢ MOMOIIBIO IPU3MBIL.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroienue noisipuszamnuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne nmokazaress IpeioMICHHUS CTEKJIA.

WccnenoBanue CBOMCTB M300pakeHHM B JIMH3AX.

Hab6nronenue aucnepcun cBera.

Pa3nes 6. OcHOBBI cielUAJIbLHON TEOPUH OTHOCHTEIBHOCTH

I'panunpl  OPUMEHMMOCTH — KJIACCMYECKOM  MeXaHukH. IlocTynarel  crenuanbHOH — TEOpPHUH
OTHOCHUTEJILHOCTHA: WMHBAPHMAHTHOCTh MOJYJS CKOPOCTH CBETa B BaKyyMe, NPUHIUI OTHOCHUTEIbHOCTH
DOWHIITEWHA.

OTHOCUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMe/JIEHHE BPEMEHH U COKPAILEHUE JITHHBI.

DOHEPrus U UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.
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CB43b MaCChl C SHEPTUEN U UMITYJILCOM PEJISITUBUCTCKOM YaCTHUIbI. DHEPTHUS MOKOSI.

Paszpnen 7. KBanToBas pusuka

Tema 1. Dnemenmul KGAHM OGO ONMUKU

®otonbl. Popmyna [Inanka cBsi3u 3Hepruu PoTOHA € €ro YaCTOTON. DHEPTUs U UMITYJIbC (DOTOHA.

OtkpeiTne u uccnenoBanue Qorodpdexra. Onbitel A. I'. CtoneroBa. 3akoHsl (oTorddexra.
VYpasuenue DitHmreitHa 115 hoTodpdekra. «KpacHas rpanuima» horodddekra.

JaBnerune cera. OnbiTel [1. H. JIeOGenena.

XUMHAYECKOE IEUCTBUE CBETA.

TexHuueckue ycTpoiCTBa M NPaKTHUYECKOE NMPUMEHEHHuE: (POTOIEMEHT, (OTOAATUYHK, COJIHEYHAs
Oarapesi, CBETOIHOI.

Llemoncmpayuu

Doto3ddeKT Ha YCTAaHOBKE ¢ IMHKOBOH TIACTUHOM.

HccnenoBanue 3akOHOB BHEIIHETO GoTodddekra.

CBeToaHoI.

Counneunas Oatapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pesepdopaa mo paccesnuto o -yactuu. IlnanerapHas monenb
atoma. [loctynarel Bopa. M3nydenue u moriomeHnue (GOTOHOB MpH IMEPEXOAe aToMa C OJHOTO ypPOBHS
SHEpruu Ha apyroi. Buasl cnexkTpoB. CrieKTp ypOBHEW SHEPTrUU aTOMa BOJIOPO/A.

BousinoBsie cBolicTBa yactuul. Bosubl ne bpoinsa. KoprnyckyiisipHO-BOJIHOBOM Tyanu3M.

CnoHTaHHOE U BBIHYKJIEHHOE H3JIyuyEHUE.

TexHUuyeckue ycTpoHCTBAa M MPAKTUYECKOE NPUMEHEHHE: CIEKTpalbHbIA aHalu3 (CHEKTPOCKOMN),
Ja3ep, KBAaHTOBBIN KOMIIBIOTED.

Llemoncmpayuu

Monens onsita Pesepdopaa.

Omnpenenenne JUIMHBI BOJIHBI J1a3epa.

Habmronenne nuHelyaThIX ClIEKTPOB U3IIYUEHUS.

Jlazep.

Yuenuueckuiui sxcnepumenm, nabopamophule pabomoi

HabGmronenue muHeRyaToro crexkTpa.

Tema 3. Amomnoe sA0po

OKCIIEpUMEHTHI, TOKA3BIBAIOIINE CI0KHOCTh CTPOEHUs sAApa. OTKPBITHE PailOaKTUBHOCTH. ONBITHI
Pesepdopna mo ompesneneHuio cocraBa paguoaKkTUBHOIO u3idydeHus. CpoiictBa anbgda-, Oera-, ramma-
n3NydyeHus. BnusHue pairoakTHBHOCTH Ha )KMBBIE OPTAHU3MBI.

OTtkpeiTHE TIpOTOHA U HeWTpoHa. HykionHas mognens siapa [eiizenOGepra—MBanenko. 3apsj sipa.
MaccoBoe uncio sapa. M3otomnsl.

Anbda-pacnan. DIEKTPOHHBIH M  TO3UTPOHHBIM  Oerta-pacnaa. [‘amma-usnyuenue. 3akoH
PaZMoaKTUBHOIO pacraja.

DOHeprus cBSA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [leneHue u CUHTES SIED.

SAnepubiii peakrop. Tepmosiaepusiii cunte3. IIpobiembl M HEpCHEKTHBHI SJIEPHOM SHEPTETHKH.
DKOJIOTMYECKHE aCIEKTHI SIIEPHON DHEPTETHKH.

DneMeHTapHbIe YacTUlbl. OTKPBITHE O3UTPOHA.

Metonbl HaOMIOEHNS U PETUCTPALIMH YIEMEHTAPHBIX YACTHII.
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dyHIaMEHTAIbHBIC B3aUMOICUCTBHUS. EMMHCTBO (pr3nueckoi KapTHHBI MUpA.

TexHuueckrue ycTpoNCTBa W MPAKTUYECKOE MPUMEHEHHUE: J03UMETp, Kamepa BuibcoHa, siaepHbIi
peakTop, aToMHast 6omoa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue TpeKOB 4acTHII (TI0 TOTOBBIM (oTorpadusm).

Pa3znea 8. JjieMeHTBI ACTPOHOMUM U ACTPOPUZUKHU

Otansl pa3BUTHs acTpoHOMUHU. [IpukinanHoe 1 MUPOBO33pEHYECKOE 3HAYECHUE ACTPOHOMUMU.

Bun 38€31H0r0 Heba. Co3Be3aus, spKue 3BE3/1bl, JIAaHEThI, X BUAUMOE JABHKEHUE.

ConneuHas cucrema.

Connue. ConneuHass akTUBHOCTh. Mcrtounuk sHepruum ConHua u 3BE3A. 3BE3ABI, UX OCHOBHbBIE
XapakTEePUCTUKU.  JluarpaMma  «CHEKTpasibHBIA  KJacC  —  CBETHUMOCTBbY».  3BE3ABI  TJIABHOM
MIOCJIEZI0BATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETHMMOCTb» AJis 3BE3] TJIaBHOM IOCIEA0BATEIbHOCTH.
Buyrtpennee ctpoenue 3B€31. COBpEeMEHHBIE NMPEACTABICHUS O MPOUCXOXKIEHUU U 3Boiounu CojiHLA U
3BE3/1. DTambl )KU3HU 3BE3]I.

Mneunsiii Ilyte — nama ['anaktuka. Ilonoxenume m nBwxenne ConHua B [anmaktuke. Tumsl
rajiakTuk. Pajuoranaktuku u kBa3zapel. UEpHbIE ABIPHI B s/Ipax rajJakTHK.

Bcenennas. Pacmmmupenne Bceenennoil. 3akon XaO6na. Pasberanue ramaktuk. Teopus bosbiioro
B3pbIBA. PENIMKTOBOE M3IIydeHME.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpodaemMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

HaOnroneHuss HEBOOPY)KEHHBIM TJ1a30M C HCHOJb30BAHUEM KOMIBIOTEPHBIX MPUIOKEHUN [UIs
OIIpeJIeJIEHUs TMOJIOKEHUsI HeOeCHBIX O0BEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE co3Be3nusi CeBepHOro
MOJTyIIapUsl U SIPKUE 3BE3/BL.

HaGnronenus B teneckon JIynel, miianet, Mieunoro Ilyrtu.

O0o0maroniee NOBTOpPeHUE

Ponp ¢u3nku u acTpOHOMHHM B JKOHOMHYECKOW, TEXHOJOTUYECKOW, COLMAIBHOW M 3TUYECKOU
cdepax AeSITEeNTbHOCTH YeNIOBEKa, POJib U MECTO (PM3MKH U aCTPOHOMHM B COBPEMEHHOW Hay4yHOU KapTHHE
MuUpa, posib (U3NUECKON Teopuu B (POPMHPOBAHUM MPENCTaBICHUM O (PU3MUECKON KapTUHE MHpa, MECTO
¢bu3nueckoil KapTHHBI MHUpa B OOIIEM pAIYy COBPEMEHHBIX E€CTECTBEHHO-HAYUYHBIX MPEACTABICHUI O
IIPUPOJIE.

Me:xnpeamerHblie CBA3H

N3yuenne kypca ¢pu3nku 6a30BOro ypoBHs B 12 Kilacce OCYIIECTBISIETCS C YUETOM COJepKaTeIbHbBIX
MEXIMPEIMETHBIX CBSI3€H C KypcaMHl MaTeMaTUKU, OMOJIOTHH, XUMHH, Teorpaduy U TEXHOIOTHH.

Mesicnpeomemnvle nonsamus, CBSI3aHHbIE C W3YYEHHEM METOJOB HAY4YHOI'O IO3HAHUA: SIBJICHHE,
HaydHbId (aKT, TUMOTe3a, (Qu3nyeckas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJCHUE, SKCIEPUMEHT,
MOJEIINPOBAHNE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpPaBHEHUI, TPUTOHOMETpUYECKHE (QYHKIMH: CHHYC, KOCHHYC,
TAQHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl M MX MPOEKIUH Ha OCH
KOOp/IMHAT, CJIO)KEHHE BEKTOPOB, TIPOU3BOIHBIE JJIEMEHTAPHBIX (DYHKIMHA, TPU3HAKA MOJAOOHS
TPEYTOJILHUKOB, ONpeIeTeHNE TUIOMAN TUNIOCKUX (GUTYp U 00BbEMa Tell.

buonocus: snektpudyeckue SBJICHHS B KUBOM Mpupoae, KosiedaTeNbHbIE [BUXKEHUS B >KUBOUN
MIPUPOJIE, OITUYECKUE SIBJICHUS B dKUBOU IPUPOJE, NEHCTBUE paJUuallii Ha )KUBbIE OPTaHU3MBI.
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Xumus: CTDOGHHE aTOMOB M MOJIEKYJ, KPUCTaJLIM4ECKass CTPYKTypa TBEPABIX TeJ, MEXaHU3MBI
00pa3oBaHMs KPUCTAUIMYECKON PEIIETKH, CTICKTPAIbHBINA aHAJTU3.

l'eocpaghus: MmarHuTHBIE TIOMIOCA 3€MIIM, 3al€KU MArHUTHBIX pyA, (oTochEMKa 3eMHOMI
IIOBEPXHOCTH, IIPEACKA3AHNE 3EMIICTPSICCHUM.

Texnonozus: IMHUM ~ DIIEKTpOIIEPENAd, TIEHEPATOp IEPEMEHHOIO  TOKA,  AJIEKTPOJBHUIATEIlb,
MHAYKIIMOHHAs TIeYb, paaap, paAuoONpuéMHHUK, TEeIeBU30p, aHTeHHA, Tenedon, CBYU-neus, MpoeKIIMOHHBIH
ammapar, BOJJOKOHHAsI ONITHKA, COJTHEYHAs OaTapes.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA
ITPOI'PAMMBI 110 ®PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUMA

OcBoenne yueOHOro mpenmera «®Du3uka» Ha ypoBHE cpelnHero obmiero odpa3zoBaHusi (0a30BBIiA
ypOBeHB) JOJI?KHO o0ecreunTh AOCTHXKCHUC CICAYIOIIUX JIMYHOCTHBIX, MCTAIIPCAMCTHBLIX W MPCAMCETHBIX
00pa3oBaTEeIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI
JIn4HOCTHBIE pe3yNbTaThl OCBOCHUS yueOHOro npeamera «Du3mnka» JOIKHBI OTPakaTh TOTOBHOCTh
U CIIOCOOHOCTh O0Yy4aromuxcs pyKOBOJCTBOBATHCS CHOPMUPOBAHHON BHYTPEHHEH MO3WIMEH JMYHOCTH,
CUCTEeMON IEHHOCTHBIX OpHUEHTAlUil, TO3UTUBHBIX BHYTPEHHHUX YyOEXKJCHUH, COOTBETCTBYIOIINX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOrOo O0OIIecTBa, pacIIMpeHHEe S>KU3HEHHOTO OIbITa W  OIbITa
JESTEIbHOCTH B IIPOLIECCE pealIM3allid OCHOBHBIX HAIIPaBJICHUN BOCIUTATENBHOM JESTENBHOCTH, B TOM
quClie B YaCTH:
1) rpaxaaHcKOro BOCIUTAHUS:
e cpOpMHPOBAHHOCTb  TIpPaXJAHCKOM MO3UIMM  OOydalollerocs Kak AakTUBHOTO WU
OTBETCTBEHHOTI'0 YJIEHA POCCUHCKOI0 OOLIECTBA;
® T[PUHATHE TPAJUIMOHHBIX OOIIEYETIOBEUECKUX T'YMAaHUCTHUYECKUX U JEMOKpPAaTHYECKHX
IICHHOCTEIA;
® TOTOBHOCTh BECTH COBMECTHYIO JESTEILHOCTh B HMHTEpecax TIpa)KAaHCKOTo OOIIecTBa,
y4acTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allHH;
® yMEHHE B3aUMOJICHCTBOBATh C COIIMATILHBIMU MHCTUTYTaMU B COOTBETCTBUM C UX (PYHKIHSIMH
Y Ha3HAYCHUEM;
® TOTOBHOCTH K TYMaHHTapHOU U BOJIOHTEPCKOH JIESTETHHOCTH;
2) IaTPHOTHYECKOT0 BOCITUTAHMSI:
e c(pOpMHPOBAHHOCTH POCCUNCKOMN IpaskJaHCKON UJIEHTUYHOCTH, NATPUOTH3MA;
® [[EHHOCTHOE OTHOULIEHHE K TOCYJapCTBEHHBIM CUMBOJIAM, TOCTH)KEHHUSAM POCCUHCKUX YUEHBIX
B 00J1acTH (DU3UKH U TEXHUKH,
3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:
e c(hOpMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO TIOBECHNUS;
e CrocOOHOCTh OLIEHUBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIE PEIIEHUs, OPUEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IIECHHOCTH, B TOM YHCJIE B ACATEIBHOCTH YUEHOTO;
® OCO3HAHHE JUYHOI'O BKJIAJa B IOCTPOEHHE YCTOMYUBOTO OyIyIIEro;
4) 3CTeTHYECKOT0 BOCTIMTAHUSA:
® OCTETHMYECKOE OTHOIIEHHE K MUpY, BKJIOYas ICTETHKY HAay4dHOTO TBOPYECTBA, MPHUCYIIETO
¢buznueckoil Hayke;
5) Tpy10BOT0 BOCIUTAHUS:
e HHTEpeC K pa3inuHbIM chepam npodeccuoHAIbHON eATeNbHOCTH, B TOM YHCIIE CBS3aHHBIM
¢ (U3HKOM M TEeXHUKOH, YMEHHE COBepIIaTh OCO3HAHHBIA BBHIOOp Oyaymieill mpodeccun u
peanr30BBIBATh COOCTBEHHBIEC )KU3HEHHBIC IIJIAHEI,
® TOTOBHOCTh M CIIOCOOHOCTh K OOpa3OBaHHMIO M CaMOOOpa30BaHHUIO B 00OJacTH (U3HKK Ha
MPOTSKEHUH BCEU KU3HU;
6) 3K0JIOrM4eCKOro BOCIIUTAHMA:
e copMHPOBAHHOCTh JKOJOTUYECKOM KYJIbTYpbl, OCO3HaHHE TIJI00AJBbHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIeM;
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IJIAHUPOBAHUE U OCYLICCTBICHUE IEHCTBUN B OKPYKAIOIICH Cpelie Ha OCHOBE 3HAHMSA LieJIeH
YCTOMUYHBOI'O pa3BUTHUS YEIIOBEYECTBA;

pacCIIMPEHUE OIBITA ACSATEIBHOCTU 3KOJIOIMYECKOM HAIIPABICHHOCTH HA OCHOBE MMEIOIIUXCS
3HaHUH 10 PusHKe;

7) IHMEHHOCTU HAYYHOI'O IIO3HAHMSA

c(OPMUPOBAHHOCTh MUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSI
du3nUecKoil HayKu;

OCO3HAHWE LIEHHOCTH HAyYHOH IesTeIbHOCTH, TOTOBHOCTh B IpOIECCE U3y4eHHs (U3HKH
OCYLICCTBIISATh TMPOSKTHYID U WCCIEIOBATEIbCKYIO JESITEIbHOCTh HMHAMBUAYaJIbHO H B
rpyme.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe y4eOHbIe AeiicTBUS
Ba3oBble joruueckue AeiicTBUs:

CaMOCTOATENFHO (hOpMYNIHMpOBaTh M aKTyadM3HpoBaTh IpoliieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONPENENATh eI AEATEIIbHOCTH, 3a1aBaTh [1APaMETPbl U KPUTEPUU UX TOCTUKECHUS;
BBISIBJIATh 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B paCCMaTPUBAEMbIX (PU3UUYECKUX SIBIICHUSX;
pa3pabaTbIBaTh IUIaH pEIICHUs MPOOIEMbl ¢ YUETOM aHAIM3a UMEIOLIUXCS MaTepUalbHbIX U
HEMaTEepUaAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JCATEIBHOCTb, OLICHMBAThb COOTBETCTBUE PE3YJIbTATOB LEISM,
OLICHUBATh PUCKU MOCIEICTBUN ACATEIbHOCTH;

KOOPJAMHUPOBaTh W BBIOJHATH pabOTy B YCIOBHUSX pEANbHOrO, BHUPTYaJbHOTO U
KOMOHMHUPOBAaHHOTO B3aUMOJCHCTBUS;

Pa3sBUBATh KPECATUBHOC MBIIIIJICHUEC ITPU PCIHICHUUN )KU3HCHHBIX HpO6H€M.

ba3oBble nccienoBarebcKue AeiCTBHUA.

BJIAJ€Th HAY4YHOH TEpMUHOJOIMEH, KIIOYEBBIMH MOHATUSAMH U MeTOJaMU (PU3UYECKOM
HayKH;

BJIaJI€Th HaBBIKAMU Y4eOHO-MCCIIE0BATEIbCKOW M IMPOEKTHOM JEeATeNbHOCTH B OOJIACTH
(Gu3uKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSATEIBHOMY IOHCKY METOJIOB pPELICHUs
3a/1a4 PU3NYECKOTO COIEPIKAHUS, TPUMEHEHUIO Pa3IMYHbIX METOI0B IO3HAHUS;

BIAJIETh BHUJAMHU JEATEIBHOCTU IO IOJIYYEHUIO HOBOIO 3HAaHMs, €ro HHTEPIpETALNH,
npeoOpa3oBaHUIO0 M MPUMEHEHHMIO B PA3IUYHBIX Y4YEOHBIX CHUTYalMsIX, B TOM YHCIE HpU
CO31aHUU Y4EOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITh IPUUNHHO-CJIEICTBEHHBIE CBSA3M U aKTYaJIM3UPOBATh 337ady, BbIJIBUTaTh TUIIOTE3Y
e€ pelleHus, HaXOOUThb apryMEHTHI I JI0Ka3aTelbCTBAa CBOMX YTBEP)KIEHUH, 3a1aBaTh
napaMeTpbl U KPUTEPUH PEIICHHUS;

AQHAIN3UPOBATH MOJyYEHHBIE B XOJ€ PELIEHUS 3aJa4M Pe3yIbTaTbl, KpUTUUYECKH OLIEHUBATh
UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (HOPMYIHPOBATh COOCTBEHHBIE 3a/la4ll B 00pa30BaTEIbHOMN JESITENbHOCTH, B TOM
quCIIe PU U3YUYEeHUH (DUBHKH;

JIaBaTh OLIEHKY HOBBIM CUTYaI[UsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

YMETh MIEPEHOCUTH 3HAHUS 10 (PU3UKE B IPAKTHUECKYIO 00IaCTh )KU3HEACITEILHOCTH;

yYMETh HHTEIPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIacTei;
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BBIZIBUT'aTh HOBBIC UACHU, IPCJIaraTb OpUIriHAJIbHBIC ITOAXOAbI U PCIHICHU A,

CTaBHUTb HpO6J’ICMBI 1 3a71a4u, JOITyCKAIOIHE aIbTCPHATUBHBIC PCIICHU .

Pabora ¢ unopmanmeii:

BJIaACTb HABBIKAMHW IIOJTYYCHHA I/IH(I)OpMaLII/II/I @HSHHGCKOI‘O COACPIKaHUA N3 HCTOYHHUKOB
pasHBIX THUIIOB, CaMOCTOSITEJIBHO OCYIIECTBIISATH IOWUCK, aHAJIW3, CHUCTEMATH3AIlHI0 |
UHTEpIpEeTario HHPOPMALIUU PAa3THYHBIX BUOB U (OPM IMPEIICTABICHHS;

OLICHMBATh JOCTOBEPHOCTh MH(OpMAIINH;

UCTIONIb30BaTh CPEACTBAa MH(POPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B PEIICHHH
KOTHUTUBHBIX, KOMMYHUKAaTHBHBIX M OpPTraHW3alMOHHBIX 33Ja4 ¢ COOMI0ICHHEM TpeOOBaHUI
OPrOHOMHUKH, TEXHHKH O€30MacHOCTH, THUTHEHBI, pPEeCypcocOepekeHus, IMPaBOBBIX U
TUYECKUX HOPM, HOPM HH(POPMALIMOHHOH 0€3011acHOCTH;

CO371aBaTh TEKCTHI (PU3MYECKOTO COJIEPKAHUS B PA3IMUHBIX opMaTax ¢ y4ETOM Ha3HAUCHHUS
uHpOpMAIlMK W IIEJICBOM ayIUTOpUH, BHIOMpas ONTHMAaIbHYIO (HOpMY MpPEACTaBICHHUS WU
BU3YaJTU3aIIH.

KOMMyHHKaTI/IBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JaelcTBUA:

OCYIIECTBIISATH OOIICHHE HA ypoKaX (PU3UKU U BO BHEYPOUHOH JEATEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYAllMi U CMSATYaTh KOH(IUKTHI;

Pa3BEPHYTO M JJIOTHUYHO M3JIAaraTh CBOK TOUKY 3PEHUS C HCIIOJIb30BAHUEM S3BIKOBBIX CPEJCTB;
MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHHOW U MHIUBUIYAIbHON PabOTHI;
BbIOMpaTh TEMAaTHKYy W METOAbl COBMECTHBIX JEUCTBUH C y4y€TOM OOIIMX HHTEPECOB M
BO3MOKHOCTEH KaXKJ0I0 ujieHa KOJIJICKTHUBA;

MIPUHUMATH L€ COBMECTHOMU JEATEIbHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBAThH JAECHCTBUS
o €€ JNOCTHKEHUIO: COCTABJIATH IUIAH JEHUCTBUHM, PACHPENENATh POJA C Y4ETOM MHEHUU
Y4aCTHUKOB, OOCYXAAaTh PE3yIbTaThl COBMECTHON pabOTHI;

OIICHMBATh Ka4€CTBO CBOETO BKJIAJla U KaXJIO0T0 YYaCTHUKA KOMAHJIbI B OOIIUN pe3ylnbTar 1o
pa3paboTaHHBIM KPUTEPUSIM;

npeayaraTb HOBBIE MPOEKTHI, OLICHUBATH HJIEM C TO3WLIHAM HOBHU3HBI, OPUTHMHAJIBHOCTH,
MIPAKTUYECKOW 3HAUYUMOCTH;

OCYILECTBJISATh TO3UTUBHOE CTPATETHUYECKOE MOBEACHUE B PA3IMUYHBIX CUTYAIUSAX, POSBISATH
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIMATUBHBIM.

PeryasitTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYILECTBIATh TO3HABATENBHYIO JAESATETbHOCTh B 00NAcTH (U3MKH U
ACTPOHOMUH, BBISIBISITH IPOOJIEMBI, CTaBUTh U ()OPMYITUPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOATENIbHO COCTAaBJISITh IUIAH PEHIEHUS] PacY€THBIX M KayeCTBEHHBIX 3aJad, IUIaH
BBITIOJTHEHHSI TPAKTUYECKOW pabOThl C YYE€TOM HMMEIOIIUXCS PECcypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;

JlaBaTh OLIEHKY HOBBIM CHUTYallHsIM;

pacuIMpsATh paMKH Y4eOHOTO IIPeMETa Ha OCHOBE JIMUHBIX MPEANOYTCHUH;
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JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATH €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelIeHue;

OLIGHUBATh MIPHUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO SPYAULUU B 007acTU (PU3HUKH, OCTOSIHHO
HOBBIIIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHBII YPOBEHbD.

CaMOKOHTPOJIL, 3MOUHOHAJIbHBIA HHTEJLJIEKT:

JlaBaThb OLICHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B J€ATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIAJICTh HAaBbIKAMM [103HABATEIbHON pe(IeKCUM KaK OCO3HAaHUS COBEpILIAEMbIX JIEHCTBUH U
MBICJIUTEIIBHBIX IIPOLECCOB, UX PE3YJILTATOB U OCHOBAHU;

UCIIOJIb30BaTh MPUEMBI pe(IIEKCUU JUIsl OLIEHKH CUTYallMM, BBIOOpa BEPHOT'O pEIIECHUS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO PUHUMATh PELICHUS 110 UX CHUKEHUIO;
IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB JIEATEIbHOCTH;
OpUHUMATh ce0s, TOHMMAasl CBOM HEIOCTATKU U IOCTOUHCTBA,

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB JIE€ATEIbHOCTH;

IpU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OMIMOKH.

B nponecce n1ocTukeHUs IMYHOCTHBIX PE3YJIbTATOB OCBOCHMS MPOTrpaMMbl 110 (U3HUKE ISl YPOBHS
cpeaHero ooOmiero o0pa3oBaHHA Yy OOYYArOIIMXCS COBEPUICHCTBYETCS AMOIMOHANBHBIA HMHTEIUICKT,
MpeIoararonuii copMUPOBAHHOCTE:

CaMOCO3HAHMs, BKJIIOYAIOIIEr0 CIIOCOOHOCTH IOHMMATh CBOE SMOLMOHAILHOE COCTOSHHE,
BUJICTh HAINPaBIICHUS Pa3BUTHS COOCTBEHHOW IMOIMOHAIBHOW C(epbl, ObITh YBEPEHHBIM B
cebe;

caMOperyJIMpPOBaHHUs, BKJIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTD
3a CBOE TOBEICHHE, CIIOCOOHOCTh aJaNTHPOBATHCS K HAMOIMOHAIBHBIM H3MEHEHHSIM H
HPOSIBJIATH THOKOCTh, OBITH OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHMBALlMM, BKJIKOYAKOLIEH CTPEMIICHHE K JOCTH)KCHMIO LEIM MU YCIEXY,
OIITUMHU3M, HHUITUAaTUBHOCTD, yMeHl/Ie )ICI\/’ICTBOBaTI) HUCXOd U3 CBOUX BOSMOX(HOCTeﬁ;
OMITATUH, BKIIOYAKOIIEH CIIOCOOHOCTh MOHUMATh AMOIMOHAIBHOE COCTOSIHUE JIPYTHX,
YYUTHIBATH €r0 MPH OCYIICCTBJACHHM OOIICHHS, CIIOCOOHOCTh K COYYBCTBHIO W
COTIEPEKHUBAHHUIO,

COILMAIbHBIX HABBIKOB, BKJIFOYAIOIIMX CIIOCOOHOCTh BBICTPAWBaTh OTHOIICHUS C JPYTHMH
JOJIbMH, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peliaTh KOH(QINKTHI.

HHPEAMETHBIE PE3YJIbTATHI

K konmy oOyudenus B 10 kjacce npeaMeTHbIE pe3yiIbTaThl Ha 0a30BOM ypOBHE JOJDKHBI OTpa)aTb
c(OPMHUPOBAHHOCTh y O0YHAIOIUXCS YMEHUH:

JEMOHCTPUPOBATh Ha MpPUMEPAX POJb MU MECTO (U3UKH B (POPMUPOBAHUU COBPEMEHHOM
Hay4HOU KapTUHBI MUPA, B PA3BUTUHA COBPEMEHHOU TEXHUKHU U TEXHOJIOTUM, B IPAKTUYECKOU
JeATEIbHOCTH JIIOCH;

YUUTHIBaTh TPAHULIBI IPUMEHEHUS U3YUYEHHBIX (PU3MUECKUX MOJelei: MaTepralibHas TOUKa,
UHepLHalbHas CUCTeMa OTcuéTa, aOCOJMIOTHO TBEPAOE TENO, WICAIbHBIA a3, MOJAEIH
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CTPOEHHMS ra30B, KUAKOCTEH U TBEPIBIX TEJ, TOUCUHBIA DJIEKTPUUECCKHUN 3apsil IPU PEIICHAN
bu3nIecKux 3a1a4;

pacrio3HaBaTh (pU3MUECKUE SBJIECHUS (TMPOLECCH) M OOBACHATH MX Ha OCHOBE 3aKOHOB
MEXAHUKH, MOJIEKYJIIPHO-KUHETUYECKON TEOPUH CTPOCHMS BELIECTBA U DJIEKTPOJUHAMUKH:
PaBHOMEpPHOE U PAaBHOYCKOPEHHOE MNPSAMOJIMHEHHOE IBM)KEHHE, CBOOOJHOE MaJeHHe Tell,
JBIDKEHUE 110 OKPY)XKHOCTHM, HMHEpLMs, B3auMojeilcTBue Ten, Iuddys3us, OpOyHOBCKOE
JBIDKEHUE, CTPOCHHE JKUAKOCTeH M TBEPHBIX Tell, U3MEHEHHEe 00BhEMa Tl MpH HarpeBaHUU
(oxJlaxaeHuu),  TEIUIOBOE  paBHOBECHE,  HCIApPEHHME,  KOHJEHCalMs,  IUIaBJICHHUE,
KpUCTAJUIM3alUs, KHUIICHWE, BIJIAXXHOCTb BO3/yXa, IIOBBIIICHUE MABJICHMUS ra3a IIpU €ro
HarpeBaHUM B 3aKpbITOM COCYJE, CBs3b MEXKIy IlapaMeTpamMu COCTOSIHUS rasza B
M30IIPOLECCaX, JIEKTPU3ALUs TeJl, B3AUMOICHCTBUE 3aps/IOB;

OIKCBHIBATh MEXAHUYECKOE JBIKCHHE, HUCIONb3Yys (PU3MYECKHE BEIMYMHBL: KOOPIHMHATA,
IIyTh, IIEPEMELICHUE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUIIA, UMITYJIbC Tella, KWHETUYeCKas
SHEprusi, NOTEHUUAIbHAs SHEPrus, MexaHuuyeckas paboTa, MEXaHMYECKash MOIIHOCTb; MIpHU
ONUCAaHUM TPABWJIBHO TPAKTOBaTb (U3UUYECKUH CMBICH HCIOJIb3YEMbIX BEIMYUH, MX
0003HAUeHUsI M €IUHMIbI, HAXOOUTh (OPMYIIbI, CBA3BIBAIOIIME MaHHYK (DU3HYECKYIO
BEJIMYMHY C JPYTHUMHU BEIUYUHAMU;

ONKUCBHIBATh M3YYECHHBIC TEIJIOBBIE CBOWCTBA TEJl W TEIUIOBBIC SBICHUSA, WCIOIb3Ys
¢u3nyeckue BEIMYMHBL: JABJIEHUE ra3a, TEeMIepaTypa, CpelIHsAs KUHETHYecKas SHEeprus
Xa0TUYECKOI0 IBWXKCHHS MOJIEKYJ, CPEAHEKBAAPAaTUYHAS CKOPOCTb MOJIEKYN, KOJIMYECTBO
TEIUIOThI, BHYTPEHHSS SHeprus, padboTa raza, KoapGUIMEHT MOJE3HOro eHCTBUS TEMI0BOIO
JBUTATEIS; MPH ONHCAHWW NPAaBWIBHO TPAKTOBATh (DU3MUYECKHH CMBICT HCIOIB3YEMBIX
BEJIMYMH, MX OOO3HAYEHHs] WM E€IUHUIIbI, HAXOAUTb (OPMYJbI, CBS3BIBAIOLIUE JAHHYIO
($u3NYECKyI0 BEIMYMHY C APYTUMU BEIUYUHAM;

K KOHIY O6y‘IeHI/I${ B 11 kimacce NpECAMETHBIC PE3YyJIbTAThl HA 0a3oBOoM YPOBHE OOJIZKHBI OTpaXaTb

C(OPMHUPOBAHHOCTh y O0YHAIOIUXCS YMEHUH:

ONKCHIBATh HM3YYCHHBIC DJICKTPUUYECKHE CBOWCTBA BEMISCTBA W JJICKTPHUSCKUC SIBICHUS
(Iporiecchl), MCMONIB3YsS (U3WYECKHUE BEITUYHMHBI: DJICKTPUUYCCKUN 3apsij, SJICKTPHUECKOE
noJie, HanpsKEHHOCTD TOJIS, MOTEHIIMAN, Pa3HOCTh MOTEHIIMAIOB; MPH OMKUCAHWUU MPABUIHHO
TPaKTOBAaTh (PUBNYECKUN CMBICT HCHOJIB3YEMBIX BEIMYMH, WX OOO3HAUYECHUS WM €IUHUIIBI,
yKa3biBaTh (OPMYIBI, CBS3BIBAIOIIME JaHHYIO (PU3UYECKYl0 BEJIUYMHY C JAPYTUMU
BEJTMYHUHAMU;

aHAM3UPOBATh (PU3MYECKHE TPOIECCHl M SBICHHS, HCHONB3YyS (PU3MYEeCKHe 3aKOHBI U
MPUHIIMILL: 3aKOH BceMupHoro TsroTenus, |, Il u Il 3akonsr HeloToHa, 3aKOH cOXpaHEHUS
MEXaHMYECKOM DHEPruM, 3aKOH COXPAHEHHS WMITYJIbCa, MPHHIMII CYHEPIO3UIIUU CHII,
NPHUHIIMIT PABHOIMPABUS HMHEPIUATBHBIX CHCTEM OTCYETA, MOIEKYISIPHO-KHUHETHYECKYIO
TEOPUIO CTPOCHUS BEIIECTBA, Ta30BBIC 3aKOHBI, CBSI3b CPEIHEH KWHETHYECKOH JHEPTHH
TEIUIOBOTO  JBMKEHHS MOJIEKyJl C aOCONIOTHOW TeMIepaTrypoil, TepBbI 3aKOH
TEPMOJMHAMHKH, 3aKOH COXpaHEHHS JJICKTPUYECKOTO 3apsja, 3akoH KynmoHa, mpu 3ToM
pa3IryaTh CIIOBECHYIO (DOPMYITHPOBKY 3aKOHA, €r0 MaTeMAaTHYECKOE BBIPAKECHUE U YCIIOBUS
(rpaHH1IBI, 00JIACTH) TPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC TPUHIIUIIBI JCHCTBHUS MAalIUH, TPUOOPOB M TEXHUYECKHUX YCTPOMCTB;
pa3IrdaTh yCIOBHS X 0€30MMaCHOTO MCITOJIB30BAHMS B IIOBCEAHEBHOW KHU3HHU;

BBITIOJIHSITh OKCIIEPUMEHTHI TI0 HCCIICIOBAaHUIO (PU3MUECKUX SBJICHWHW M TPOIECCOB C
WCIIOJIb30BAHUEM TIPSMBIX M KOCBEHHBIX HW3MEPEHHH, Tpu dSTOM (popMyIupoBaTh
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npoOiemMy/3agady ¥ THUIOTE3y YYeOHOTO OJKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEIOKEHHOTO0 000PYAOBAHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBL;
OCYIIECTBIISTh MPSMBIC U KOCBEHHBIEC U3MEPEHUS (DU3MUECKUX BEITUYHH, IIPH 3TOM BBHIOMPATh
ONTUMAJBHBIA  CIIOCO0 HW3MEPEHUS U  HUCIHOJb30BaTh HW3BECTHBIE METOJbl  OLEHKHU
MOTPEIIHOCTEN U3MEPEHUI;

UCCIIEIOBATh 3aBUCUMOCTH MEXIY (PU3MUECKUMH BEIWYMHAMHU C HCIOJIB30BAaHHEM IPSIMBIX
U3MEPEHUIl, PU 3TOM KOHCTPYHUPOBATH YCTAaHOBKY, (PUKCHUPOBATH PE3yJIbTaThl MOTYYCHHON
3aBUCUMOCTH (M3MYECKUX BEIMYMH B BHJAE TaOIUIl U TpaduKoB, AeiaThb BBIBOJBI I10
pe3yJibTaTaM HCCIIeI0BaHuUs;

coOnroAarh mpaBwia O€30MacHOro TpyAa IpU MPOBEACHUHM HCCIEIOBAaHUM B paMKax
y4eOHOr0 HKCIEPUMEHTa, Y4eOHO-HUCCIIEeIOBATEIbCKOW M MPOEKTHOM AESITETbHOCTU C
HCIIOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPONUCTB U 1aOOpaTOPHOro 000pyA0BaHNUS;

peliaTh pacu€THBIC 33791 C SIBHO 33JJaHHONW (U3NYCCKOM MOJIENBIO, UCTIONB3Ys (PU3UYECKHE
3aKOHBI M MPUHIIUIIBI, HA OCHOBE aHajM3a yCIOBHS 3a7aud BbIOUpaATh (PU3NYECKYIO MOJEIb,
BBIICTIATH (PU3MUECKHUE BETUYMHBI U (OPMYIIbI, HEOOXOAUMBIE Ui €€ pelleHus, TPOBOAUTD
pacuéThl U OLIEHUBATH PEAbHOCTD MOJIYYEHHOTO 3HAUeHUS (DU3MUECKON BEIIMUUHBL,

peliaTh KayeCTBEHHBbIC 3aJlayd: BBICTPAMBATh JIOTUYECKH HEMPOTHBOPEUYMBYIO LIEMOYKY
paccyXJIeHUM ¢ ONOpOi Ha U3YUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SIBICHUS;
UCTIOJIB30BaTh NPU PEIICHUH Y4EOHBIX 3aJa4 COBPEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJIOTHH
JUIsl TIOUCKA, CTPYKTYPUPOBAHMSI, WUHTEPHPETAlMH M TMPEACTaBICHUS y4eOHOW M Hay4dHO-
NOMYJSIpHOM  MH(GOpMAlLlMK, TOJYYEHHOH W3 PAa3lIMYHBIX MCTOYHUKOB, KPUTHUYECKU
aHAIM3UPOBATH MOJIy4aeMyro HH(OpMaIIHIO;

MPUBOJUTH TPUMEPHI BKIAJa POCCHHCKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, 00bSCHEHHE MIPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;
MCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 10 (PU3UKE B TIOBCETHEBHOM KU3HU AJIs oOecrieueHus
0e30MacHOCTH MpH OOpaleHuu ¢ OpubdopaMu M TEXHUYECKUMU YCTPOWCTBAMH, s
COXpaHEHMsI 37I0pOBbsl U COOJIOAECHUS HOPM SKOJIOTMYECKOTO MOBEJCHMS B OKpY’KaroIlen
cpene;

paboTaTh B IPYMIE C BHIIOJHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIEH, MIIAHUPOBATH padoOTy
TPYNNbl, palMOHATBHO pacHpeleNsiaTh OO0S3aHHOCTH U IUIAHUPOBATh JIEATEIbHOCTH B
HECTaH/IAPTHBIX CUTYAIIMIX, a[EKBATHO OLIEHUBATh BKJIAJ KaXKJIOTO U3 YYaCTHUKOB TPYIIIHI B
peleHne paccMaTpuBaeMoil MpooIIeMBl.

K konmy oOyuenus B 12 kJjacce npeaMeTHbIE pe3yibTaThl Ha 0a30BOM ypOBHE JOJDKHBI OTpa)aTb

c(OpMHUPOBAHHOCTH Y O0yUaIOUTUXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMepax pojib U MecTo (PU3MKU B (POPMHUPOBAHUH COBPEMEHHOMN
HAy4YHOW KapTHUHBI MUpA, B pa3BUTUU COBPEMEHHOM TEXHUKH U TEXHOJIOTHUH, B IPAKTUUECKON
JEeSTeNIbHOCTH JIF0JIeH, IET0OCTHOCTD U €IMHCTBO (PM3NYECKON KapTUHBI MUDA;

YYUTBIBATh TPAHHUIBI NPUMEHEHHMS M3YYEHHbIX (PU3MUECKUX MOAEJe: TOYEeUHBIH
UIEKTPUYECKUI 3apsf, JIyd CBETa, TOYEUHBI HCTOYHUK CBETA, SI€pHAsl MOJENb aTOMa,
HYKJIOHHAsI MOJIEJIb @aTOMHOT'O Si/[pa MU pelleHnn GU3NYECKUX 3a/1ay;

pacrio3HaBaTh (PU3MUECKUE SBJIEHUS (TMPOLECCH) M OOBACHATH MX Ha OCHOBE 3aKOHOB
ANIEKTPOAMHAMUKMA M KBAHTOBOM (DM3UKHU: DJEKTpUYECKas MPOBOJAMMOCTb, TEIJIOBOE,
CBETOBOE, XMMMUYECKOE, MarHUTHOE JEWCTBHUS TOKa, B3aUMOACHCTBME MAarHWUTOB,
9JIEKTPOMArHuTHas MHIAYKLUS, AECHCTBHE MAarHUTHOIO IOJII Ha TNPOBOAHMK C TOKOM U
NBWDKYIIUICS — 3apsa], DSJIEKTPOMAarHUTHble KojieOaHWs M BOJHBL, HPSIMOJIMHEHHOE
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pacrlpocTpaHEHHE CBETa, OTpaKeHHWe, IMpejoMiieHue, HHTephepeHuns, IUPpakIus Hu
noJisipu3aliusl  CBeTa, Jucrepcusi cBera, Qorosnektpudeckuii dddext (dhoTodrddekr),
CBETOBOE JaBJICHHE, BOZHUKHOBEHUE JINHEHYATOr0 CIIEKTPa aToMa BOJOPO/i1a, ECTECTBEHHAs U
MCKYCCTBEHHAs paIMOaKTUBHOCTD;

OMKCHIBATh M3y4YEHHBbIE CBOMCTBAa BELIECTBA (IIEKTPUYECKUE, MArHUTHBIE, ONTHYECKHE,
JNEKTPUYECKYI0 TIPOBOJAMMOCTh PA3JIMYHBIX Cpel) U DJIEKTPOMArHUTHbBIC  SIBJICHUS
(mpomecchl), HCHONB3YS (PU3UUECKHE BEIUYHMHBI: DJICKTPUUSCKUN 3apsij, CHIa TOKa,
ANEKTPUUECKOE HAMPSHKEHHE, SJEKTPUUYECKOE COMPOTUBICHUE, PA3HOCTh IOTEHIIMAJIOB,
AJIEKTPOJIBIIKYIIAsl cuja, paboTa TOKAa, MHAYKIMS MarHMTHOTO IOJs, cuia Amriiepa, cuia
JlopeHiia, ”HIYKTUBHOCTh KAaTYIIKU, SHEPTHUS SICKTPUUECKOTO U MAarHUTHOTO MOJIEH, epuo
W 4YacToTa KojiebaHWil B KoJieOaTenTbHOM KOHTYpE, 3aps] M CHJa TOKa B IIpoLecce
FapMOHHYECKHX JIEKTPOMATHUTHBIX KoJieOaHUi, (POKYCHOE pacCTOSIHHE U ONTHYECKas CUIIa
JIMH3BI, TIPU OMUCAHUH IMPABUIBHO TPAKTOBATh (PM3NYECKUI CMBICI HUCIIOJIb3yEMbIX BEIWYMH,
uX 00O3HAUEHHUS M EAMHHUIIBI, YKa3bIBaTh (YOPMYIIbI, CBS3BIBAIOIIUE TAHHYIO (PU3UYECKYIO
BEJIMYMHY C IPYTUMHU BETUYNHAMU;

OTHCHIBATh U3YUEHHBIE KBAHTOBBIE SIBJICHUSI U MPOLIECCHI, UCMONB3Ys (DU3NUYECKHE BETUYHHBI:
CKOPOCTb JJIEKTPOMArHUTHBIX BOJIH, JJMHA BOJIHBI U YacTOTa CBETAa, DHEPIHs U HMITYIbC
dboToHa, mepuoa moyypacmnaja, SHEepPrus CBSI3W aTOMHBIX sJIep, MPU OMHCAHWUU TMPABUIBHO
TPAKTOBATh (PU3NYCCKUN CMBICT HCIOJB3YEMBIX BEIUYHMH, WX OOO3HAYCHHUS W CIUHUIIBI,
YKa3bIBaTh (OPMYJIBbI, CBS3BIBAIONIME JAHHYI (HU3UYECKYI0 BEIWYUHY C JIPYTHMH
BEITMYMHAMU, BEIYUCIIATH 3HAUCHHE (PU3NUECKON BETUYUHBI;

aHAIM3UPOBATh (PU3MYECKHE NPOIECChl M SBICHHS, HUCHONb3ys (U3MUecKkue 3aKOHbI U
OpUHIUIBEL: 3aKk0H OMa, 3aKOHBI TOCIEJOBATEIIPHOTO U MApPaJUICIbHOTO COCAMHEHUS
MPOBOJHUKOB, 3aKkoH Jxoynsa—JIeHma, 3aKOH SJIEKTPOMArHUTHOM WHIYKIMHU, 3aKOH
MPSIMOJIMHEMHOTO PacpOCTpaHEHUsI CBETA, 3aKOHBI OTPAXKEHHUS CBETA, 3aKOHBI MTPEIIOMIICHUS
CBeTa, ypaBHeHHe OWHIITEHHA a7 ¢PoTrodPdeKrTa, 3aKOH COXpaHEHHUS HHEPTUH, 3aKOH
COXpPAHEHHUsI HMMIIYJbCa, 3aKOH COXPAHEHUs JJIEKTPUUYECKOrOo 3apsja, 3aKOH COXpPaHEHUs
MaccoBOT'0 4ucia, NOCTyJaThl bopa, 3aKOH paJnoakTUBHOTO pacmnajaa, MpyU 3TOM pa3iinyaTh
CJIOBECHYIO (JOPMYITUPOBKY 3aKOHA, €T0 MaTeMaTU4YE€CKOE BBIPAKEHHUE U YCIOBHSI (TPAHUIIBL,
00JacTi) IPUMEHUMOCTH;

ONpeNeNsATh HAPABICHHE BEKTOPA UHAYKIIMM MAarHUTHOTO TOJISI MPOBOJAHUKA C TOKOM, CHJIBI
Awmmnepa u cuisl Jlopenua;

CTPOUTH U OIUCHIBATH N300pakeHNE, CO3/1aBa€MOe TNIOCKUM 3€pKajioM, TOHKOM JIMH30M;
BBITIOJIHSITh OKCIEPUMEHTHI TI0 MCCIIENOBaHUIO (PU3WUYECKHX SBIEHWH U TIPOIECCOB C
WCIIOJIb30BAaHUEM TIPSMBIX M KOCBEHHBIX HM3MEpPEHUW: TIpu ITOM (HOPMYIHpPOBATH
npobnemMy/3agady ¥ THUIOTE3y YYeOHOTO OJKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBAHUS, TPOBOAUTD OMBIT M OPMYITUPOBATH BHIBOIBI;
OCYIIECTBIISATh MPSIMbIC ¥ KOCBEHHBIC M3MEPEHUST (PU3NUECKUX BEIMYMH, P 3TOM BBIOUPATh
ONTUMAIBHBIA CHOCOO W3MEPEHWsT W  UCIOJIb30BaTh HM3BECTHBIE METOJBI  OICHKHU
MOTPEIIHOCTEN U3MEPEHUN;

MCCJIEI0OBAaTh 3aBUCUMOCTH (PU3WYECKHX BEJIWYUH C MCIOJIb30BAHUEM MPSMBIX M3MEPEHUM:
MIPU 5TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHUPOBATH PE3yJIbTAThI MOTYYCHHON 3aBUCUMOCTH
GU3MYEeCKUX BEIWYWH B BHJAE Tabmuil W TpaduKOB, JeiaTh BBIBOALI IO PE3yibTaTam
UCCJIEI0BAHMS;
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coOmonaTh mnpaBuWia O€30MacHOro Tpyda NpPU TNPOBEACHHM MCCICIOBAaHUH B paMKax
y4eOHOTO HKCHEPUMEHTa, Y4eOHO-MCCIIEAOBATENILCKOM M TPOEKTHOM JEATENbHOCTH C
HCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JAOOPaTOPHOTO 000PYAOBAHMUS;

pelaTh pacu€THbIC 339U C SIBHO 33JJaHHONW (PU3NYCCKONM MOJENBI0, UCTIONB3Ys (PU3UUECKHe
3aKOHBI U TPUHIIMIIBI, HA OCHOBE aHAaJM3a YCIIOBHS 3a/1a4i BbIOMPATh (PU3UYECKYIO MOJEIb,
BBIIETIATH (PU3MUECKUE BETUYUHBI U (HOPMYIIbI, HEOOXOAUMBIE AJisl €€ pelieHus, IPOBOIUTh
pacuéThl U OLIEHUBATH PEAIbHOCTD MOJYY€HHOT0 3HAUeHUS (PU3NUECKON BEIUYUHBL,

pelaTh KayeCTBEHHBIE 3aJauyM: BBICTpaMBaTh JIOTUYECKHM HENPOTHUBOPEUYMBYIO LIEMOYKY
paccyXKIeHUl C ONOPOi Ha 3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUYECKHE SBICHHUS;
UCTIOJIB30BaTh NPU PEIICHUH Y4EOHBIX 3a/1a4 COBPEMEHHBIE MH(POPMAIMOHHBIE TEXHOJIOTUU
JUIsL TIOUCKA, CTPYKTYpUPOBAHMSI, MHTEPHPETAlMU W TNPEACTABICHUS y4eOHOW M HaydHO-
HOMYJASIPHOM  MH(POPMALWHU, TOIXYYEHHOW W3 Pa3IUYHBIX HCTOYHHUKOB, KPHUTUYECKH
aHAIM3UPOBATH MOJTy4aeMylo HH(OPMALIUIO;

OOBSACHATH NMPUHIUIBI ACUCTBUS MAIIMH, IPUOOPOB U TEXHUYECKUX YCTPOWCTB, pa3andarhb
yCIIOBUS UX O€30MaCHOI0 UCMOIb30BaHUS B IIOBCEJHEBHOM KU3HU;

IPUBOJIUTH TMPHUMEPHl BKIAJAa POCCHICKUX M 3apyOekKHBIX YUEHBIX-(DU3UKOB B pPa3BUTHE
HAaYKH, B 00BSCHEHHE TIPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;
UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3UKE B TIOBCETHEBHOM KU3HU AJIsl OOecTieueHus
0e30MacHOCTH IpU OOpalieHuu ¢ OpubopaMu M TEXHUYECKUMU YCTPOWCTBAMH, s
COXpaHEHHUs 3[I0pOBbSI U COOJIIOJIEHUS HOPM SKOJIOTMYECKOTO IOBEACHMSI B OKpY’KaroLIeH
cpene;

paboTaTh B TpyIIe C BHIMNOJHEHHEM DPA3JIMYHBIX COIMAIBHBIX pPOJIeH, IIaHHUPOBATh PaboTy
IpyOIbl, palMOHAIbHO pACHpPENeNATh OO0S3aHHOCTM M IUIAHUPOBATh JIEATEIbHOCTh B
HECTaHJIapPTHBIX CUTYallUsX, aI€KBATHO OLIEHUBATh BKJaJ KaXKJI0OTO U3 YYaCTHUKOB IPYIIIBI B
pelIeHne paccMaTpuBaeMon MPoOIeMBI.
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TEMATHYECKOE INTAHUPOBAHMUE
10 KUIACC

KommuectBo yacos

Ne HaunmenoBanue pa3zienoB u TeMm
Konrponbnsle | IIpakTuueckue
/o IPOrpPaMMBI Bcero
paboThI paboThl
1 OU3NKA 1 METOABI HAYYHOI'O 9
[TO3HAHUSA
2 MEXAHUKA 18 1 1
3 MOJIEKVIJISAPHASA ®U3UKA 1 14 1
TEPMOJIMHAMUKA
OBHIEE KOJIMYECTBO YACOB I1O0 34 1 5
IMPOI'PAMME
TEMATHUYECKOE INTIAHUPOBAHUE
11 KJIIACC
KomnuecTBo yacos
Ne HaumenoBanue pa3nenoB u Tem
Kontponbubie | Ilpaktuueckue
n/m IPOrpPaMMBI Bcero
paboThI paboThI
1 MOJIEKVYJISAPHAS ®U3UKA U 12 1 1
TEPMOJIMHAMUKA
2 OJIEKTPOAMMHAMUKA 22 1 2
OBHIEE KOJIMYECTBO YACOB I1O 34 5 3
IMPOI'PAMME
TEMATHYECKOE INTAHUPOBAHUE
12 KUIIACC
KommuecTBo yacoB
Ne HaumenoBanue pa3feinoB u TeM
Kontponsusie | Ilpaktnueckne
n/m IIPOrpamMMBl Bcero
paboThI paboThI
1 OJIEKTPOIMMHAMUKA 11 1 3
2 KOJIEBAHUA 1 BOJIHBI 24 1 4
3 OCHOBBI CHEITUAJILHOU 4 1
TEOPUU OTHOCUTEJIBHOCTU
4 KBAHTOBAS OU3UKA 15
5 OJIEMEHTBI ACTPOHOMMUU 1 7 1
ACTPODPUN3NKHU
6 OBOBHIAIOIIEE ITOBTOPEHUME 4
OBHIEE KOJIMYECTBO YACOB I1O 34 4 v

ITPOI'PAMME
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