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MHHOACHUTEJIBHAS 3ATINCKA

[Tporpamma o pusuke 6a30BOr0 ypoOBHS Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHUS
pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUN M TpeOOBaHMI K pe3ysibTaTaM OCBOCHMSI OCHOBHOM
oOpasoBatenbHOM mporpammel, npencraBieHHbix B ®I'OC COO, a Takxke ¢ yuyérom
denepanbHOil paboyeil mporpaMMbl BOCIIUTAHUS U KOHIICTIIIMK MPENOIaBaHUs y4eOHOTO
npeamera «@Pusnka» B oOpa3oBareNnbHbIX opranuzanusax Poccuiickoit ®enepanuu,
peanu3yrIX OCHOBHbIE 00pa30BaTeIbHbIE TPOTPAMMBI.

Copneprkanue mporpamMmsl o (pu3uKe HampaBiIeHO HAa GOPMUPOBAHUE €CTECTBEHHO-
Hay4yHOM KapTuHbl Mupa oOywatouuxcs 10-11 kimaccoB nmpu oOydeHuu ux (usuke Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-IEATEIILHOCTHOTO moaxoza. [Iporpamma no ¢usuke
cootBeTcTBYET TpeboBanusiM ®I'OC COO K mIaHupyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U
METalpeMETHbIM pe3yJdbTaTaM OOy4YeHHUs, a TaKXKe YYUTHIBAET HEOOXOJUMOCTh
peanuzanuu MEXIpPEAMETHBIX CBsi3ed (PU3UKU C eCTECTBEHHO-HAYYHBIMU y4E€OHBIMU
npenMeraMu. B Hell ompenenstoTcs OCHOBHBIC IENH W3Y4YeHHS (U3UKH Ha ypOBHE
cpenHero ofOmiero oOpazoBaHUd, IUIAHUPYEMbIE PE3YNbTaThl OCBOCHHUS Kypca (DU3HMKU:
JUYHOCTHBIE, METAINIPEeIMETHBIE, TPEAMETHBIE (Ha 0a30BOM YpOBHE).

[Tporpamma 1o ¢pu3uke BKIOYAET:

® [JJaHUPYEMBbIE PE3yJIbTaThl OCBOCHHS Kypca U3k Ha 0a30BOM ypOBHE, B TOM

quclie IPEeIMETHBIE PE3yNIbTAThI M0 rojjaM 00y4eHHUS;

e cozaepxaHue yuyebHoro npeamera «dusuka» mo rojgaM oOydeHHs.

du3rka KaKk Hayka o HaumOoJiee OOIIMX 3aKOHAX MPHUPOAbI, BHICTyNas B KauecTBE
y4eOHOTO TpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJl B CHCTEMYy 3HaHUU 00
okpyxatouiem mupe. [lIkonbHbIN Kype HU3HKH — CUCTEMOOOPa3yIOIINi Il €CTECTBEHHO-
HAyYHBIX YYEOHBIX MPEIMETOB, TOCKOJbKY (HU3UYECKHE 3aKOHBI JIeKAT B OCHOBE
MPOIIECCOB M SBJICHUN, WM3ydaeMbIX XUMHEH, Ouojorueu, gusznueckoil reorpadueii u
acTpoHoMUei. Mcronbp30Banne v aKTUBHOE TPUMEHEHUE (HU3NUECKUX 3HAHUH OTIpeiesieT
XapaKkTep W pa3BUTHE PA3HOOOPA3HBIX TEXHOJIOTHH B cdepe PHEPreTHKH, TPAHCIOPTA,
OCBOEHUSI KOCMOCA, TIOJIy4eHHUSI HOBBIX MaTE€pUaJIoB C 3aJJaHHBIMU CBOWCTBAMU U JIPYTHUX.
N3ydyenne (Qu3MK BHOCUT OCHOBHOM BKJIaJ B (DOPMHpPOBAHUE E€CTECTBEHHO-HAYYHOMH
KapTUHBI MUpa O0ydaromuxcs, B (OPMUPOBAHHE YMEHUN MPUMEHSITh HAYYHBIH METO]
MO3HAHUS MIPU BBIIIOJIHEHUH UMHU YU4E€OHBIX UCCIIEIOBAaHUM.

B ocHOBY kypca Gu3uku 15t ypOBHS CpEIHETO 00IIero 00pa30BaHuUs IMOJTOKEH PSIJT
UJeH, KOTOPhIE MOKHO pacCMAaTpUBaTh KaK IPUHIMIIBI €T0 TOCTPOCHHUS.

Hoesa wyenocmnocmu. B COOTBETCTBUM C€ HEW KypC SBISETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepWall U3 BCEX pa3/elioB (U3HMKH, BKIIOYACT Kak
BOIPOCHI KJIIACCUYECKOM, TaK U COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBEeTCTBHM C HEW MaTtepHal Kypca GpU3UKU 00beIMHEH
BOKpYT pu3nyeckux Teopuid. Bexymum B kypce siBiisieTcs popMUpOBaHUE MTPEICTABICHUIN
O CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanusanmss MpeanoyiaraeT  HMCIOJIb30BaHUE
TYMaHHUTAPHOTO MOTEHIINaNa GU3NIECKON HAyKH, OCMBICIICHUE CBSI3U Pa3BUTHS (PU3UKH C



pa3BUTHEM OOIIeCTBa, a TaKKe C MHPOBO33PEHUYECKUMH, HPABCTBEHHBIMU U
HKOJIOTMYECKUMHU MpoOIeMaMu.

Hoesn npuxnaouoii nanpaenrennocmu. Kypc ¢usuku mnpenmnosaraeT 3HaKOMCTBO C
HIMPOKUM KPYTOM TEXHHUUYECKHX U TEXHOJIOTMYECKUX MPUTIOKEHUN U3YUYEHHBIX TEOPUH U
3aKOHOB.

Hoes sxonocuzayuu peannsyercs NOCPEACTBOM BBEJICHUS DJIEMEHTOB COACpKaHUS,
NOCBAMIEHHBIX JKOJOTHYECKAM MpoOJieMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHBI C
pa3BUTHEM TEXHUKM M TEXHOJIOTHM, a Takke OOCYKIEHHUS MpoOJieM paluOHAIbHOIO
IPUPOJIOTIONIE30BAHUS M SKOJIOTHYECKON O€30MacCHOCTH.

CrepXKHEBBIMH dJIEMEHTaMU Kypca (QU3MKM Ha YpPOBHE CpPEIHEro O0OIIero
oOpa3oBaHusi SBISAIOTCSA (u3ndeckue Teopun ((GOpMHpPOBAHHME TMPENCTABICHUN O
CTPYKTYpE TMOCTpOoeHUus (U3MYECKOW TEOpuU, POJM (PyHIAMEHTAJbHBIX 3aKOHOB U
NPUHIUIIOB B COBPEMEHHBIX NPEJCTABICHHUSIX O MPHPOJE, T'paHUIAX MPUMEHHMOCTU
TEOpUH, IJIsl OMMCAHUSI €CTECTBEHHO-HAYYHBIX SIBIEHUH U MPOIIECCOB).

CucTeMHO-/1eATeTbHOCTHBIN MMOAXO0/T B Kypce (PU3UKHU peann3yeTcsl MPekIe BCEro 3a
C4€T OpraHu3alMM SKCIEPUMEHTATbHOW HesiTenbHOCTH oOydarommxcs. s 6a3oBoro
YPOBHSI Kypca (PM3UKH — 3TO HCIIOJIB30BAHNE CUCTEMBI (DPOHTATIBHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB U JIAOOPATOPHBIX pabOT, KOTOPHIE B MporpamMme No Gpu3znke 00beAMHEHbI
B 00U CIMCOK YYEHHMYECKUX MPAKTHUYECKUX paboT. Beiienenne B yka3aHHOM TepevHe
7ab0opaTopHbIX paboOT, MPOBOAUMBIX JUISI KOHTPOJS M OLEHKH, OCYIIECTBISETCS
yJacTHHKaMH 00pa30BaTeIbHOrO MPOIecca MCXOIs M3 OCOOCHHOCTEH IUIAHWPOBAHUS H
ocHaieHusi kabuHeta ¢usuku. IIpu 3TOM obecrnieunBaeTcs OBIaJIeHUE O0YYaAIOIUMUCS
YMEHHUSMH MPOBOJUTH KOCBEHHBIE N3MEPEHHS, UCCIIEIOBAHMUS 3aBUCIMOCTEH (PU3MUECKUX
BEJIMYMH U TOCTAHOBKY ONBITOB O MPOBEPKE MPEIOKEHHBIX TUIIOTES.

Bonpmioe BHIMaHME yAenseTCs] PEMICHUIO PACUETHBIX M Ka4eCTBEHHBIX 3a1a4. [lpu
ATOM JIJIsl paCU€THBIX 3a]1a4 IPUOPUTETOM SBIISIOTCS 3a/1a4U C SIBHO 3aJJaHHOM (PU3HUECKON
MO/JIENIBbI0, TO3BOJISIONINE NMPUMEHITh W3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK W3
OJIHOTO pa3jenia Kypca, TaKk W HUHTErpuUpysd 3HAHHUS M3 pPa3HBIX paszaenoB. Jlis
Ka4eCTBEHHBIX 3a/1a4 NPHUOPUTETOM SIBISIOTCS 3a/JaHusl HA OOBSICHEHHWE NPOTEKAHUS
dbuznueckux SBICHUI M MPOIECCOB B OKpYKallleWd KU3HU, TpeOyromue BblOOpa
¢u3nIecKOi MOJENN AJIs CUTYAI[H TPAKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBUu ¢ TpeboBanmsamMu PI'OC COO k MartepuanibHO-TEXHUYECKOMY
o0ecrnieueHNI0 yueOHOTO Tporiecca 0a30BbI YPOBEHb Kypca (PU3MKH HAa YPOBHE CPEAHETO
o01urero 06pa3oBaHus JOHKEH U3y4aThCs B YCIOBHSIX MPEAMETHOr0 KaOuHeTa (GPU3UKU UITU
B YCJIOBMSIX MHTETPUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-HAy4YHOIO IHKiIa. B
KabuHeTe (U3MKKA JODKHO OBITh HeoOXxonumoe iabopaTopHOe OOOpyIOBaHHE IS
BBITIOJTHEHUS! YKa3aHHBIX B IporpaMMe no (pu3mke yueHHYECKUX MPAKTUUECKUX padoT u
JNEMOHCTPALMOHHOE 000pPYAOBAHHUE.

JlemoHcTpalmonHoe o0opyaoBaHue (HOPMHUPYETCS B COOTBETCTBUU C MPUHIIUIIOM
MUHUMAaJIbHOW JOCTATOYHOCTH M O0ECIeYMBAE€T TIOCTAHOBKY TMEPEUYHCICHHBIX B
nporpaMme 1o pu3uKe KIrUYEeBbIX JEMOHCTPALUH [Tl UCCIIEOBAHUS U3yYaeMbIX SBJICHUN
U TPOIECCOB, HMIHUPUYECKUX U (YHIAMEHTANBHBIX 3aKOHOB, HX TEXHUYECKHX
MIPUMEHEHHUM.



JlaGopatopHoe oOopyaoBaHHe JUII  YYEHHYECKMX  MPAKTUYECKUX  padoT
dbopMupyeTcs B BUJE TEMAaTHYECKUX KOMIUIEKTOB M 00eCleyrMBaeTcsi B pacyéTe OJIHOTO
KOMIUIEKTa Ha JByX oOOydJalmuxcs. TemMaTH4ecKhue KOMIUIEKThI JIabopaTOPHOTO
000pyA0BaHUsI JOTKHBI OBITH TOCTPOEHBI HA KOMIUIEKCHOM MCIOJIb30BaHUN aHAJIOTOBBIX
U UQPPOBBIX MPUOOPOB, a TAKIKE KOMIBIOTEPHBIX H3MEPUTEIBHBIX CHCTEM B BHJIE
1M (pOBBIX Ta0OpaTOPHUH.

OCHOBHBIMH LIEIISIMH U3Y4YeHUS (DU3UKH B 0011IeM 00pa30BaHUH SIBIISIOTCS:

e (opmupoBaHUe MHTEpPECA M CTPEMIICHHUSI OOYYAIOIINXCS K HAYYHOMY H3y4EHUIO

MPHUPOJIBI, PA3BUTHE UX UHTEIUIEKTYAIBHBIX U TBOPUYECKUX CITIOCOOHOCTEI;

® pa3BHUTHE TMPEACTABICHWI O HAYYHOM METOJe TO3HAHUS U (POPMUPOBAHHE
UCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIIUM SBJICHUSM;

e (opmHupoBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yJibTaTa H3Yy4YEHHUS OCHOB
CTpOEHUs MaTepUu U (PyHAAMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opmupoBaHue yMeHUU OOBSICHATH SBJICHUS C HCIOJIB30BaHUEM (PU3UUECKUX
3HaHHUM U HaYYHBIX JOKA3aTEIbCTB;

e (QopmupoBaHue mnpeaCTaBICHUN O poiu GUIMKK Ui Pa3BUTHS  JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHUH.

JlocTmkeHue ITUX TIelIel 00eCTIeunBaeTCs PEIICHUEM CIIEAYIONINX 3a/1a4 B MPOIIECCe

U3y4eHHs Kypca (PU3UKU Ha YPOBHE CPEHET0 O0IIero oopa3oBaHus:

e [puoOpeTeHHe CUCTEMBbI 3HAHMK 00 OOmMX (U3HUECKHX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKIIOYas  MEXaHUKY, MOJIEKYJSIpHYIO  (UBHKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PM3HUKY U DJIIEMEHTHI aCTPOPU3HKH;

e (opmupoBaHHWE yMEHHI TPUMEHITh TEOPETUUYECKHUE 3HAHUS I OOBSICHECHUS
dbuznuecKkux SBICHUN B MPUPOJIEC U JJISl NPHUHSITHS MPAKTUYECKUX DPEIICHUN B
MOBCEJIHEBHON KU3HU;

® OCBOEHHE CIOCOOOB pEeIleHUs Pa3IMYHbIX 33/1a4 C SIBHO 3aJaHHON (hU3UUECKO
MOJIETIBIO, 3a/1a4, MOAPAa3yMEBAOIINX CAMOCTOSITENILHOE CO37aHue (hU3MIeCKOn
MOJIEJTH, a/IEKBATHOW YCIIOBUSIM 3a]1a4H;

e TOHUMaHUE (PU3NIECKUX OCHOB U MPUHITUTIOB IEHCTBUS TEXHUUECKUX YCTPOUCTB
U TEXHOJIOTMYECKHX MPOLIECCOB, UX BIUSHUS HA OKPYXKAIOLIYIO CPELY;

® OBJAJIEHHE METOJaMH CaMOCTOATENbHOTO TUIAHUPOBAHUS M IMPOBEACHUS
bu3nueckux HKCIEPUMEHTOB, aHajiu3a W UHTEpIpeTanuu HHPOpMaluy,
OTIPEJICIICHUS JOCTOBEPHOCTH MOJIYYCHHOTO PE3YJIbTATA;

® CO3JJaHME YCIOBHM [JI1 pPa3BUTHUS YMEHUH HPOEKTHO-UCCIIENOBATEIbCKOM,
TBOPYECKOH JECATEIbHOCTH.

Ha u3ydenue ¢pusuku (6a30BbIi ypOBEHB) HA YPOBHE CPETHETO OOIIET0 00pa30BaHUS
otBoauTcs 136 gacos: B 10 kiacce — 68 gacoB (2 yaca B Henento), B 11 kimacce — 68 yacos
(2 gaca B HeENIO).

[Ipennaraemslii B mporpamMme 1o GuU3HKe mepeyeHb JIA00PATOPHBIX U MPAKTUICCKUX
paboT sBISIETCS PEKOMEH/I0BAaHHBIM, YYUTENb JeNIaeT BHIOOP MPOBeACHUS 1a00paTOPHBIX
paboT ¥ OMBITOB € YUETOM HHAUBUIYAITHHBIX OCOOCHHOCTEHN 00yUJaroIuXxcsl.



COJAEPKXAHUE OBYYEHUA
10 KJTACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT 0 TO3HAHUS

®dusnka — HaykKa o npupone. Haydnbsie MeTo bl TO3HAHUS OKpY:Karowmero mupa. Poip
HKCIEPUMEHTA U TEOPUU B IIPOLIECCE TO3HAHMSI IPUPOJIbI. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanne (GU3NYECKUX SBICHWH H TporeccoB. HaydHble THIIOTE3BI.
dusnyeckue 3aKoHbI U TeOpUHU. [ paHUIIBI TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpuHIMI
COOTBETCTBHS.

Ponp u mecto Gusuku B popMHUpPOBaHNN COBPEMEHHOM HayyHOW KapTHHBI MUpA, B
IIPaKTUYECKOU EATEIBHOCTH JIFOICH.

Jlemoncmpayuu

AHanorossie U MU(PPOBBIE U3MEPHUTEIHHBIE TPUOOPHI, KOMITBIOTEPHBIE TATYHKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxeHue. OTHOCUTENBHOCTh MEXaHMUECKOTO JIBUKeHusA. Cucrema
orcuéra. Tpaekropus.

[lepemerienue, ckopocTh (CpeHsisi CKOPOCTb, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE
MaTEpUAIBHOM TOYKH, HX MPOEKUMHM HAa OCH CHUCTeMbl KoopauHar. CroxeHue
NIEPEMELICHUN U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOpEHHOE MpsMOJMHEWHoe jBuxkeHue. ['papuku
3aBUCUMOCTH KOOpPJWHAT, CKOPOCTH, YCKOPEHUs, IYTU U MEPEMELICHUS MaTepUalbHOU
TOYKHU OT BPEMEHMU.

CBoboaHoe najgeHue. Y ckopeHue cBOOOIHOTO MaACHHUS.

KpuBosmueiiHoe nBuxkeHue. /[BykeHHE MaTepuaJbHOM TOYKU 10 OKPYXXHOCTH C
IIOCTOSIHHOM 110 MOJYJIFO CKOPOCTBIO. YTJIOBask CKOPOCTb, JIMHEHHAs CKOpOCTh. Ilepuon n
yacTtoTta oOpaieHus. LleHTpocTpeMuTebHOE yCKOpEHUE.

TexHuuecKkne yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHE: CIHMIOMETD, IBHKECHUE
CHaps 0B, LICNIHbIE U PEMEHHBIE ITEpEIayu.

Jlemoncmpayuu

Mogens cucteMbl OTCYETA, WIUIKOCTpAUUs KHHEMAaTUYECKUX XapaKTEPUCTHUK
JBUKCHUS.

[IpeoOpazoBanue ABM>KEHH € UCIIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO34yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HabGmionenne nBmwkeHUs Tena, OpOIIEHHOTO TOA YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

N3mepenne yckopeHus cBOOOIHOTO MaJeHHUS.

HanpasiieHne CKOPOCTH IIPU IBUIKEHUU 11O OKPY’KHOCTH.

Yuenuueckuii axcnepumenm, nabopamopHuie pabomsi



N3yueHrne HEpPaBHOMEPHOIO JBMXKEHHS C LEIbI0 ONPENEICHUs] MIHOBEHHOMN
CKOPOCTH.

HccnenoBanne COOTHOLICHUS MEXKIY NyTAMH, NOPOWJECHHBIMH TEJIOM 3a
MIOCJIEI0BATEIbHBIE PABHBIE NMPOMEXYTKH BPEMEHH IPH PaBHOYCKOPEHHOM JIBH)KEHUU C
Ha4aJIbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3yueHne IBUKEHMS IIApUKa B BSI3KOU KUJIKOCTH.

N3yuenue nBrxeHus Tena, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanmn otnocurensHOcTH ['anmunes. Ilepsoiii 3akoH Herorona. MHepumanbHbie
CHUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunuun cynepno3unuu cuii. Bropoit 3akon HeroTona st
MaTepUaibHOM TOUKHU. TpeTuid 3akoH HproTOHA 111 MaTepUANIbHBIX TOYEK.

3akoH BceMupHOro Tarorenus. Cuna tsbkectu. [lepBas kocMudeckasi CKOPOCTb.

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

Tpenue. Bunsl Tpenust (mokosi, ckoiibkeHusi, kaueHus). Cuna tpenus. Cyxoe
Tperue. Cuiia TpeHHs CKOJbXEHUS U cuiia TpeHus nokos. Koadduument tpenus. Cua
CONPOTHUBIICHUS IPU JIBUKEHUU TeJa B )KUIKOCTHU WM rase.

[ToctynaTenbHOE U BpallaTeabHOE JBUKEHUE a0COMIOTHO TBEPAOTO TENa.

MOMEHT CHJIBI OTHOCHUTENBHO OCU BpauieHusd. [lneqo cumnbl. YcnoBus paBHOBECHS
TBEPAOTO TENA.

TexHuuecKkrne yCTpOMCTBA U MPAKTUYECKOE TPUMEHEHHUE: MOAMIUITHUKY, JIBUKECHUE
HCKYCCTBEHHBIX CITyTHHUKOB.

Jlemoncmpayuu

SIBneHne nHepLUUH.

CpaBHeHuE Macc B3aMMOJICHCTBYIOIINX TEI.

Bropoi1 3akoH HproToHa.

Wsmepenue cui.

ClroxxeHue cuil.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT JeOpMAIIHH.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOABEME U NAJCHUU.

CpaBHeHUE CUJI TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHHUSL.

VYcnoBus paBHOBeCHs TBEPAOTro Tena. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopHuvie pabomoi

N3yuenue nBuxkeHus: Opycka 1Mo HaKJIOHHOM MIIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH CHJI  YINPYTOCTH, BO3HUKAKOLIUMX B IPYXUHE U
PE3UHOBOM 00pa3Ile, OT X AehOpMAIIHH.

HccnenoBanue ycinoBUil paBHOBECUS TBEPIOIO TeJa, UMEIOIIETO OCh BPAILLICHHUS.

Tema 3. 3aKkonvl coxpanenus 6 Mexanuke

Hmnynbe MatepuanbHOM TOYKHM (Tea), CUCTEMbl MaTepUalbHbIX To4eK. MMItynbe
CHUJIbI M U3BMEHEHNE UMITYJIbCA TeJa. 3aKOH COXPaHEeHUs UMITYJIbca. PeakTUBHOE ABUKEHUE.

PabGora cuiibl. MOIITHOCTH CHJIBI.

Kunernueckas oHepruss MaTepuanbHONM TOukd. Teopema 00 W3MEHEHHH
KMHETUYECKON YHEPTUH.



[TorennmaneHas sHeprus. [loTeHuumanbHas 3HEprus ymnpyro ae(GopMHpPOBAHHOM
npyxuHsbl. [ToTeHnmanbHas sHeprus Tena BOJIU3HM MOBEPXHOCTH 3EMIIH.

[ToTrennmanbHbie 1 HENOTEHIIUAIBHBIE CHITBI. CBSA3h paOOTHI HEMOTEHIIUAIBHBIX CHII
C U3MEHEHUEM MEXaHMYECKOW SHEPIMH CUCTEMBI TEJl. 3aKOH COXPAaHEHUs MEXAHUYECKON
SHEPIHH.

Yupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHudyeckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHUE: BOJIOMET, KOIED,
NPYXUHHBINA TUCTOJIET, IBU)KEHHUE PAKeET.

Jlemoncmpayuu

3aKOH COXpPaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexon noTeHIMAIbHON SHEPTUN B KWHETHUECKYIO U 0OpaTHO.

Yuenuueckuii axcnepumenm, nabopamopHuie pabomsi

N3yuenune abCONIOTHO HEYNPYroro yjaapa ¢ MOMOLIbIO IBYX OJAMHAKOBBIX HUTSHBIX
MasTHUKOB.

HccnenoBanue cBsi3u pabOTHI CHIIBI C U3MEHEHUEM MEXaHUYECKOM YHEPIUU Tesla Ha
IIPUMEPE PACTSHKEHUS PE3UHOBOTO JKI'yTa.

Pazgen 3. MoJiekyasipaasi pM3HKa U TEPMOJIMHAMMKA

Tema 1. OcHogbl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJOKEHHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUM M UX OIBITHOE
obocHoBanme. bpoynoBckoe nBmxenume. Huddys3ms. Xapaktep IBUKEHHA U
B3aMMOJICICTBUS YaCTHI] BelleCcTBA. MOJen CTPOECHHUS Ta30B, KUAKOCTEN U TBEPIBIX Tell
1 00BsCHEHNE CBOWCTB BEIIECTBA HA OCHOBE 3TUX Mojeneil. Macca u pa3Mepsl MOJIEKYIL.
KonuuectBo Bemecta. [locrosiHHass ABoraapo.

TenoBoe paBHOBecue. Temmeparypa m e€ wusmepenme. lllkana temmeparyp
Lenbcus.

Mopnens upeanbHoro rasa. OCHOBHOE YypaBHEHHE MOJEKYJSIPHO-KUHETUYECKOU
TEOpUU UJCANBHOIO raza. AOCONIIOTHAsI TeMIepaTypa Kak Mepa CpeJHel KMHEeTHYeCKOu
SHEpPruU TEIUIOBOro ABMKEHWs vactull rasa. lllkama temneparyp KenbBuna. ['a3oBbie
3aKkoHbl. YpaBHeHue MenpaeneeBa—Knaneitpona. 3akon J[lanbToHa. M3omponeccsl B
U/ICaJIbHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM BemlecTBa. [ paduueckoe mpeacraBieHne
M30IPOLIECCOB: U30TEPMa, U30X0pa, u30bapa.

TexHuveckrue ycTpoicTBa U MPAKTUUYECKOE MPUMEHEHUE: TEPMOMETP, OApOMETP.

Jlemoncmpayuu

OnbIThI, TOKA3bIBAIOIIME JUCKPETHOE CTPOSHHUE BemiecTBa, (pororpadum mMomexysn
OpPraHWYECKUX COCTUHEHUM.

OmnbiTel 110 UG GY3UHN KAIKOCTEH U Ta30B.

Monens OpOyHOBCKOTO JBUKEHHUS.

Mogens onbita TepHa.

OnBbIThI, TOKa3bIBAIOIINE CYIIECTBOBAHUE MEXMOJIEKYJISIPHOTO B3aUMOIEUCTBUSI.

Mogens, HITIOCTpUPYIOLIAs IPUPOLY JABJICHUS ra3a Ha CTEHKHU COCY/a.



OnbIThI, WJUTIOCTPUPYIOLINE YPABHEHUE COCTOSHMS UACAIBHOTO ra3a, H30IpoLEeCcChl.

Yuenuuecxuii sxcnepumenm, 1abopamopmsie pabomoi

OmnpeneneHue Macchl BO3/1yXa B KJIAaCCHOW KOMHATE Ha OCHOBE U3MEpPEHUI 00bEMa
KOMHATBHI, JaBJICHUS U TEMIIEPATypbl BO31yXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXAY TapaMETPaMU COCTOSIHUS Pa3peKeHHOIo rasa.

Tema 2. Ocnoevl mepmoouHamuku

TepmonnHamuyeckass cucrema. BHYTpeHHsIT DJHepruss TEPMOJMHAMMYECKON
CUCTEMBI 1 clIoco0bI €€ n3MeHeHus. KonnuecTBo TemioTsl 1 paboTa. BHyTpeHHss s3Heprus
OJIHOATOMHOTI'O UJ€AJILHOTO Ta3a. Buabl Temionepenayn: TemIonpoBOAHOCTb, KOHBEKLIUS,
U3JIlydeHue. YelbHas TEIUIOEMKOCTh BemecTBa. KonuyecTBO  TEIUIOTHI  MPHU
Teruionepeaaye.

[Tonsitue 06 aguadbaruom npouecce. [lepBblil 3akoH TepmonuHaMuku. [Ipumenenue
NIEPBOTO 3aKOHA TEPMOIMHAMHUKH K u3ompoueccaM. [ padudeckast nHTeppeTanus padoTsl
rasa.

BTtopoii 3akon TepmoaunamMuku. HeoOpatumMocTh MponeccoB B MPUPOJIE.

TeroBble MamuHbl. [IpuHIUNB neicTBUs TeruioBbiX MamuH. [IpeoOpa3zoBanus
SHEpPruM B TEIUIOBBIX MammHax. Koa¢hduimeHT mone3Horo AeicTBUs TEIUIOBOW MAlIHHBI.
[Mukn KapuHo u ero ko3ddUIMEHT MONE3HOTr0 ACUCTBHS. DKOJIOTHYECKHE MPOOIEMbI
TEII0PHEPTETUKH.

TexHu4yeckue ycTpoiCTBa M MPAKTHUYECKOE NMPUMEHEHHE: JBUraTelb BHYTPEHHETO
Cropasusi, ObITOBOM XOJOJUIbHUK, KOHIULILOHED.

Jlemoncmpayuu

V3menenue BHYTpEHHEH SHEPTUU TeJla MPU COBEPIICHUH PabOTHI: BBUIET MPOOKHU U3
OYTBLIKU TOJT IEWCTBUEM CHKATOTO BO3/yXa, HAarpeBaHue 3pupa B JaTyHHOU TPYyOKe MyTEM
TpeHus (BUICOAEMOHCTpAIIHS).

M3MmeHeHne BHYTpEHHEH sHepruu (TemMreparypbl) Teja Npu TeIuionepeaaye.

OmnbIT N0 a1MabaTHOMY PACIIMPEHUIO BO3AyXa (OIBIT C BO3AYIIHBIM OTHHBOM).

Mopnenu mnapoBoil TypOWHBI, JABHUrarteisi BHYTPEHHETO CropaHus, pPEeaKTHBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomoi

N3mepenue ynenbHON TEINIOEMKOCTH.

Tema 3. Azpezamnsvie cocmoanun eeuwecmea. Dazosvie nepexoont

[TapooOpazoBanue u koHjaeHcaius. lMcnapenue u kurnenuwe. AOCONIOTHAsA U
OTHOCHUTEJIbHAS  BJIAXHOCTh BO3ayxa. HacelmenHelii mnap. YaenpHas —Temuiora
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATypbl KUTIEHUS OT JaBJICHHUSI.

Teépnoe teno. Kpucrammmueckue m amopdHbie Tena. AHH3OTPOINHUS CBOWCTB
kpuctauioB. JKuakue kpucramibl. CoBpemeHHble Marepuanbl. llnaBinenue wu
KpUCTaJIM3anus. Y aenbHas Terora miasieHus. Cyoaumanus.

VYpaBHeHHE TEIIOBOTO OanaHca.

TexHuueckue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHHUE: TUTPOMETP U IICUXPOMETP,
KAJIODUMETP, TEXHOJIOTUU IIOJIYYEHUsI COBPEMEHHBIX MAaTE€pUajoB, B TOM YHCIIE
HAaHOMATEpPHUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu



CBolicTBa HACHIILIEHHBIX MApOB.

Kunenue npu noHW>KEHHOM JaBJICHUU.

Cnoco0Ob1 U3MepeHus BIaKHOCTH.

HaGmronenre HarpeBaHus U TUIABJICHUS KPUCTAITMYECKOTO BEIIECTRA.
JleMOHCTpanus KpucTajlioB.

Yuenuuecxuii sxcnepumenm, nabopamopuule pabomoi

H3mMepeHne OTHOCUTEBHOM BIAXXHOCTH BO3/1yXa.

Paznen 4. DiiekTpoAnHAMHUKA

Tema 1. dnekmpocmamuxa

OnexTpuzauus Teia. DNEKTpUYecKUid 3apsan. JlBa BuAa 3JIEKTPUUYECKUX 3apsiIiOB.
[IpoBOIHMKHN, OUANEKTPUKH M TOJYIPOBOJHUKHU. 3aKOH COXPAHEHHS JIIEKTPUUECKOTO
3apsaa.

B3aumoneiicteue 3apsigoB. 3akoH Kynmona. TouyeuyHbI SIE€KTpUYECKUN 3apsijl.
Onextpuueckoe noisie. Hanpsyk€HHOCTH 3nekTpuueckoro nois. [lpunuun cynepnozuuuun
ANEKTPUYECKUX NOJIeH. JIMHUM HanpsHKEHHOCTH 3JIEKTPUUYECKOTO TIOJIS.

PaGora cun snekrpocraruueckoro mnosst. I[lorenuuan. Pa3HOCTh MOTEHLMAIOB.
[IpoBOIHMKKM W JAMAJIEKTPUKM B DIIEKTPOCTATHUUECKOM Tmoje. Jluanekrpuueckas
IIPOHULIAEMOCTb.

OnextpoéMmkocTb. KoHaeHcaTop. DneKTpOEMKOCTh IJIOCKOTO KOHAEHCATOpA.
DHeprus 3apsHKEHHOr0 KOHAEHCATOPA.

TexHudyeckne yCTpOMCTBA M INPAKTHYECKOE IPUMEHEHME:  DJIEKTPOCKOIL,
AIIEKTPOMETP,  AJNEKTPOCTaTHUeCKas  3alluTa,  3a3eMJIEHHE  AJIEKTpOonpuOOpoB,
KOHJICHCATOP, KOMPOBAJIbHBIN anmapar, CTPyMHBIN IPUHTEDP.

Jlemoncmpayuu

YCTpOoCTBO M IPUHIUI ACUCTBUSA dJIEKTPOMETPA.

B3anMopeiicTBre Ha3IEeKTPU30BAHHBIX TEIl.

DNEKTPUUECKOE I10JIE 3apsSKEHHBIX TEl.

[IpoBOIHMKY B 3JIEKTPOCTATUYECKOM I10JIE.

DneKkTpocTaTuyecKas 3aluTa.

JIMPNEeKTPUKH B 3JIEKTPOCTATUUECKOM MOJIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJEHcaropa OT IUIOLIAAM IUIACTHH,
pacCTOSHUS MEXK1Y HUMH U TUAJIEKTPUUECKOU MPOHULIAEMOCTH.

OHeprus 3apsyKeHHOT0 KOHAEHcAaTopa.

Yuenuuecxuii sxcnepumenm, 1abopamopmsie pabomoi

N3mepenue anekTpo€MKOCTH KOHIEHCATOpa.

Tema 2. Illocmoannwtii 3n1ekmpuyeckuii mok. Toku ¢ paznuunvix cpedax

DIEKTPUUECKUN TOK. YCJIOBHS CYIIECTBOBAHUS AJIEKTPUUYECKOro Toka. MICTOUHUKHN
Toka. Cuna toka. [locTosAHHBIN TOK.

Hanpspxenune. 3akon Oma a1 ydacTKa LETH.

OJIEKTPUYECKOE  CONPOTUBIECHUE.  YNIEIbHOE  CONPOTHBJIEHUE  BEILECTBA.
[TocnenoBaTtensHOE, MAPAIIENBHOE, CMEILIAHHOE COEIUHEHNUE IPOBOJHUKOB.



PaGora snekrpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MoIHOCTb 31€KTPUYECKOTO
TOKa.

DONEeKTPOJBUKYILAs CUJIAa U BHYTPEHHEE CONPOTHBICHHE MCTOYHHMKA TOKA. 3aKOH
Owma ju1st ostHOM (3aMKHYTOM) 3nekTpuyeckoi nenu. Kopotkoe 3ambikaHue.

DONEeKTpOHHAs MPOBOJUMOCTh TBEPABIX METAJUIOB. 3aBUCUMOCTb COIPOTHUBIIECHUS
METAJIOB OT TeMneparypsl. CBEpXIIPOBOAUMOCTb.

OnexkTpuueckuil Tok B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBoanuku. CoOCTBEHHAas: U MpUMeECHasi MPOBOJUMOCTh MOJIYIPOBOJIHUKOB.
CaoiictBa p—n-nepexona. [lonynpoBoaHNKOBBIE TPUOOPHI.

DNEKTPUYECKUI TOK B paCTBOPAX U PACILIABAX IEKTPOIMUTOB. DIIEKTPOJIUTUYECKAS
JUCCOIMaLUsl. DIEKTPOIIU3.

OnexTpudeckuil Tok B razax. CaMOCTOATENBHBIM M HECAMOCTOSTENIBHBIN pa3psii.
Momnnus. [1nazma.

TexHUUeCKHe yCTpOWCTBA U MPAKTUYECKOE NMPUMEHEHHUE: aMIIEPMETP, BOJBTMETD,
peocTaT, UICTOYHUKHU TOKa, 3JIEKTPOHArpeBaTesibHble NPUOOPHI, 3JEKTPOOCBETUTEIbHBIE
pUOOpPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIN JHO, TEPMUCTOPHI U POTOPE3UCTOPHI,
NOJIYIIPOBOJAHUKOBBINA TUO/I, TaJIbBAHUKA.

Jlemoncmpayuu

N3mepeHne cuibl TOKa U HANIPSKEHUS.

3aBUCUMOCTb CONIPOTUBIICHUS LWIMHIPUYECKUX TPOBOJHUKOB OT JUIMHBI, IUIOLIAIHA
NONEPEYHOr0 CEYEHUS U MaTepuaa.

CMelaHHOE COEMHEHUE IPOBOIHUKOB.

[Ipsmoe  u3MmepeHnme  ekTpoaBWKymend  cwibl.  Koporkoe — 3aMmblkaHue
rajIbBAHUYECKOI0 IEMEHTA U OLICHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCUMOCTb COIPOTUBIIEHUS METAJIJIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB JEKTPOIUTOB.

HckpoBoii pa3psn 1 IPOBOAUMOCTB BO31yXA.

OnHOCTOPOHHSASA IPOBOJUMOCTD MO/,

Yuenuueckuii axcnepumenm, nabopamopHuie pabomsi

M3y4yeHne cMEeaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3leKTpOABMKYIIEH CHJIBI HCTOYHHMKA TOKAa M €ro BHYTPEHHEIO
CONPOTUBJICHHUS.

HaOnronenue snekrponusa.

Me:xnpeamMeTHble CBS3H

N3yuenue kypca pusuku 6azoBoro ypoBHs B 10 kiacce ocylecTBisieTcs ¢ y4éToM
COJIEPKATENBHBIX MEXKIPEAMETHBIX CBSA3EH C KypcaMH MaTeMaTUKH, OMOJIOTHH, XUMUH,
reorpauu ¥ TEXHOJIOTUU.

Meoicnpeomemuvie noHAmus, CBSI3aHHbIE C HW3YYEHMEM METOJOB HAy4yHOTO
NIO3HAHUSA: SIBJICHME, Hay4HbIN (pakT, rumoresa, ¢puznyeckas BEIUYMHA, 3aKOH, TEOPHUS,
Ha0JII0/IEHNE, SKCIIEPUMEHT, MOICJIMPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuxka: penieHHe CHUCTEMBbl YpaBHEHUH, JMHeWHas (yHKuus, napaboia,
rurepboa, ux rpaguKu U CBOWCTBA, TPUTOHOMETPHUECKUE (DYHKIIMU: CUHYC, KOCHHYC,



TAHI'€HC, KOTAaHI'€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPBl M HX
IIPOEKIMH Ha OCH KOOPAMHAT, CII0KEHUE BEKTOPOB.

buonoeua: mexannmdyeckoe IBWKEHHE B JKMBOM mpupone, nupdysus, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB (BUABI TEIUIONEpENayH, TEIUIOBOE paBHOBECHE),
JJIEKTPUYECKUE SIBICHUS B )KUBOU IPUPOJE.

Xumusa: TUCKPETHOE CTPOEHHUE BEIECTBA, CTPOCHHE ATOMOB M MOJIEKYJ, MOJIb
BEILIECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOMCTBA TBEPHABIX TEJ, XUIAKOCTEH U Ta3o0B,
IIEKTPUYECKHE CBOMCTBA METAJIOB, JIEKTPOJUTUYECKAS AUCCOLUALINSA, TAIbBAHUKA.

I'eozcpacpus: BIaxxHOCTh BO3yXa, BETPbl, 0apOMETpP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE JBUKEHUH C HCIOJb30BAHUEM MEXAHHU3MOB, YYET
TPEHUs B TEXHUKE, IMOJAUIMIIHUKY, HCIIOJb30BAaHUE 3aKOHA COXPAHEHUs HMITYJbCa B
TEeXHUKE (pakera, BOAOMET U JApYyrue), ABUraTellb BHYTPEHHErO CrOpaHusi, MapoBas
TypOuHa, OBITOBOW XOJOAMIBHHUK, KOHAUIIMOHEP, TEXHOJIOTHH TOTYYCHHS COBPEMEHHBIX
MaTEpHUaIOB, B TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH, JJIEKTPOCTATUYECKas
3a11uUTa, 3a3€MJICHUE AIIEKTPOIIPHOOPOB, KCEPOKC, CTPYWHBIN IIPUHTED,
3JIEKTpOHArpeBaTelIbHbIe MPUOOPHI, AIEKTPOOCBETUTEIbHBIE IPUOOPHI, FalbBAHUKA.

11 KIIACC

Pa3znen 4. DiiekTpoanHaAMHUKa

Tema 3. Maznummnoe none. I1eKmpomMacHUMHAA UHOYKYUA

[ToctostHHBIE MarHuThl. B3auMoaericTBrE NOCTOSHHBIX MAarHUTOB. MarHuTHOE MOJIE.
Bekrop marHuTHOM WMHAYKUMH. [IpuHIMI Cynepno3uuuMu MarHWTHBIX MOJIeH. JInHuun
MarHuTHOM WHAYKUMH. KapThHa JIWMHUM MAarHUTHOM HWHAYKUWHA TOJISI ITOCTOSIHHBIX
MarHuTOB.

MarauTtHOE 1TOoJ€ MPOBOAHMKA ¢ TOKOM. KapThHa NUMHWNA MHAYKIMU MarHUTHOTO
NOJISI JUIMHHOTO MPSIMOI0 IMPOBOJHUKA U 3aMKHYTOT'O KOJIBLIEBOTO ITPOBOJIHMKA, KATYILIKU
¢ TokoM. OnbIT OpcTeaa. BzaumoneiicTBrue MpoBOJHUKOB C TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuina Jlopenua, €€ MOIyJib M HalpaBlieHUEe. J[BM)KEHUE 3apspDKEHHOM 4acTHIlbl B
OJIHOPOAHOM MarHUTHOM mosie. PabGota cuisl JlopeHia.

SIBneHne 3JIEKTPOMArHUTHOW MHAYKUIMH. [IOTOK BEKTOpa MarHUTHOW WHIYKLIHH.
DIEKTPOABIKYIIAs CUJIa UHAYKIUU. 3aKOH AJIEKTPOMarHuTHOM nHAyKiuu Papanes.

BuxpeBoe anexTpuueckoe nojue. JNeKTPoABUKYILAs CUjla UHIYKIIUHU B IPOBOJIHUKE,
JBIKYIIEMCS [TOCTYNaTEIbHO B OJTHOPOITHOM MArHUTHOM IIOJIE.

IIpaBuito Jlenna.

NHIyKTUBHOCT. SABnenne CaMOMHIYKLIHH. DneKTpoABUXKYIIas cuia
CaMOHMHAYKLIHH.

DHeprusi MAarHUTHOTO TOJISl KATYIIKA C TOKOM.

DJIEKTPOMAarHUTHOE TOJIE.



TexHuueckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: MOCTOSHHBIE MarHUThI,
AIIEKTPOMATrHUTHI, AJIEKTPOJIBUTATEND, YCKOPUTEITHN AJIEMEHTapHBIX YacTHuIl,
WHIYKI[MOHHAs TI€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE SJIEKTPOHHOIO MyYKa MarHUTHBIM TTOJIEM.

JIvHMY MHOYKIIMU MarHUTHOTO TTOJIS.

B3aumopeiicTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HenctBue cuibl JIopeHa Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHUE PNEKTPOMATHUTHOM UHAYKIWH.

[IpaBuiio Jlenua.

3aBUCUMOCTD JJIEKTPOJBIDKYIIEH CHIIBI HMHAYKIMHM OT CKOPOCTH H3MEHEHHS
MarHUTHOTO MOTOKA.

SIBrieHME CaMOMHAYKIIHUH.

Yuenuuecxuii sxcnepumenm, nabopamopuule pabomoi

N3ydyeHrne MarHuTHOro MOJISl KATYIIKU C TOKOM.

HccnenoBanue eMCTBUS MMOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue siBIEHUS 3IEKTPOMArHUTHON MHIYKIUH.

Pa3nen 5. Kosie0anus v BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMazZHUMHbLE KOJ1€0AHUS

KonebarensHas cucrema. CBoOOAHBIE MEXaHUUECKHE KojiebaHus. ['apMoHnUYeckue
konebanus. [lepuon, yactora, ammuuryaa u (asa xonebanuid. [IpyKMHHBIA MasTHUK.
MaremaTudecKkuii MasTHHK. YpaBHEHHE TapMOHMUYeCKuX Koyiebanmii. [IpeBparenue
SHEPruu NpPU rapMOHUYECKUX KOJICOAHUSX.

KonebarenbHbiil KOHTYp. CBOOOAHBIE 3IEKTPOMAarHUTHBIE KOJIEOAHUS B UCAIBHOM
K0J1e0aTeIbHOM KOHTYpE. AHANOTUs MEXIy MEXaHHYECKUMHU U 3JIEKTPOMAarHUTHBIMU
koneOanusmu. @Dopmyna TomcoHa. 3aKkoH COXpaHEHUSI DSHEPrUM B HJCAIBHOM
K0JIe0aTeIbHOM KOHTYpE.

[IpencraBnenue o 3aryxaromux KoJieOaHUsAX. BBIHYXKIEHHbIE MeEXaHUYECKUE
kosiebanus. Pezonanc. BeiHyk1eHHBIE 2IIEKTPOMAarHUTHBIE KOIeOaHUS.

[lepemennbiii TOK. CHHYCOUIAJIBHBIN MTepeMEHHbIA TOK. MOIIIHOCTh MEPEMEHHOTO
TOKa. AMIUIUTYAHOE U AEUCTBYIOIEE 3HAUEHUE CUIIBI TOKA U HAIIPSIKEHUS.

Tpanchopmatop. IlpousBoactBo, mnepenaya U MOTpeOICHHE DBIEKTPUYECKON
SHEPruu. OKOJOIMYECKHME PUCKM NpU IPOMU3BOACTBE 3ieKTposHepruu. Kynbrypa
UCII0JIb30BAaHMS DJIEKTPOIHEPIUU B TOBCEIHEBHOM KU3HU.

TexHu4eckne yCcTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: IEKTPUYECKUM 3BOHOK,
reHEPATOp NEPEMEHHOIO TOKA, JUHUHU JIEKTPONEpeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB  KoJieOaTeNbHOW  cHCTEMbl  (IPYXUHHBIM — WIH
MaTeMaTHUYEeCKUN MasATHHK).



HaGmronenue 3aTyxarommx KojeOaHuH.

HccnenoBanne CBOWCTB BBIHYK/ICHHBIX KOJICOAHMIA.

Habnronenue pe3onanca.

CB0OOIHBIE 3NIEKTPOMATrHUTHBIE KOJIeOaHUsI.

OcuuorpaMMbl  (3aBUCMMOCTH  CUJIBI TOKA W HANPSDKEHHS OT BPEMEHHU) ISt
AIIEKTPOMArHUTHBIX KOJEOAHUI.

Pesonanc mpu  mociaeAoBaTeNbHOM — COCIUHEHUM  PE3UCTOPA,  KATYIIKU
WHJIYKTUBHOCTH U KOHJEHCATOpA.

Mogenb TMHAN 2IEKTPOIIEpEAAYH.

Yuenuuecxuii sxcnepumenm, 1abopamopmsie pabomoi

UccnenoBanue 3aBUCUMOCTH MEPUOJIA MANIBIX KOJeOaHUM rpy3a Ha HUTU OT JJIUHbI
HUTU U MacChl Ipy3a.

UccnenoBanue mepeMEHHOr0 TOKa B IIEMM M3 IOCIEIOBATEIbHO COEIUHEHHBIX
KOHJIEHCAaTOpa, KaTyIIKU U PE3UCTOpAa.

Tema 2. Mexanuueckue u 31eKmMpOMAHUNHbLE 80JIHbL

MexaHnueckue BOJHBI, yciaoBusi — pacnpoctpaneHus. Ilepumon. Ckopocth
pactpocTpaHeHus U JUTHA BOJHBL [lonepeunsie u nmponoibHbie BOHBL. MHTepdepentus
U TUQPaKIs MEXaHUYECKUX BOJIH.

3Byk. CkopocTs 3ByKa. [ poMkocTs 3Byka. BricoTa ToHa. TemMOp 3ByKa.

OJIEKTPOMAarHUTHHIE BOJIHBL. YCJIOBUS W3JIy4€HUS JJIEKTPOMAarHUTHBIX BOJIH.
B3aumnuas opuenrauus BexktopoB E, B, V B snexrpomarnuTHO#l BosiHe. CBolicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTpaK€HHE, TMpeloMJIeHHe, TNoJspu3auus, Iudpakuus,
unTepdepeniys. CKOPOCTh IJIEKTPOMATHUTHBIX BOJIH.

[[Ixana aneKTpOMarHuTHHIX BOJIH. [[puMeHeHne 371€KTPOMarHUTHBIX BOJIH B TEXHUKE
u OBITY.

[IpuHUUMIIBI paAMOCBSA3H U TeJIEBUACHUS. Paguonokaiusi.

DIIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpeIbl.

TexHuueckue ycTpoWCTBA M NPAKTUYECKOE IPUMEHEHHME: MY3bIKaJIbHBIE
WHCTPYMEHTHI, YJIbTPa3ByKOBasi [UMAarHOCTUKA B TEXHUKE M MEAUIMHE, pajaap,
paauoNpuEMHUK, TEIEBU30p, aHTeHHa, TeaedoH, CBYU-neys.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPAHEHUE MTOTIEPEYHBIX U POJAOIBHBIX BOJIH.

Koneobmromeecs Teno kak HICTOYHHUK 3BYKa.

Habmronenue otpaxxeHus: ¥ MpeoMIICHUSI MEXaHMYECKUX BOJIH.

HaGmronenve nateppepeHunu u AUPpakiud MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGnroneHue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIMTYJOM M 4acTOTOU
KoJIe0aHu .

HccnenoBanue CBOWCTB JIIEKTPOMArHUTHBIX BOJH: OTPAXKEHHE, MPEIOMIICHUE,
nonspuzanus, Audpakuus, HHTepPEepeHIIHsL.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpssMonuHeHOE pacpOCTPAHEHUE CBETA B OJJHOPOJIHOMN
cpene. JIyd cBera. ToueUyHbI HICTOYHUK CBETA.



OTtpakeHue cBeTa. 3aKOHBI OTpaskeHus cBeTa. [locTpoeHne n3o0pakeHHit B II0CKOM
3epKaJie.

[Ipenomnenne cBera. 3aKOHBI TPETOMIICHHS CBeTa. AOCOIIOTHBIA IOKa3aTelb
npenomieHusd. [lonHoe BHyTpeHHee oTpaxkeHue. [lpenenbHBII  yroa MOJHOTO
BHYTPEHHETO OTPAKECHUS.

Hucnepcus cBera. CnoxxHbli cocTaB 6enoro ceera. Lser.

Cobuparoiue u paccenBaromue JuH3bl. ToHKas nuH3a. DOKYCHOE PACCTOSTHUE U
onTUYeckas cujga TOHKOM usuH3bL. [locTpoeHue wu3o0pakeHuii B coOuparomux u
paccenBaromMx JuH3aX. @opMysia TOHKOM JIMH3BL. Y BEIUYEHUE, 1aBAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTHA F€OMETPUYECKON ONTHUKH.

BonnoBas onrtuka. MaTepdepennus cBera. KorepeHTHbIE HCTOYHUKHU. Y CIOBUS
HAOJIIO/IEHU MaKCHMyMOB W MHHMMYMOB B HHTEP(PEPEHIIMOHHON KapTHHE OT ABYX
cuH(pa3HBIX KOTEPEHTHBIX HCTOYHHKOB.

Hudpaknus ceta. JudpakiuonHas peméTka. YcaoBUe HAONIOACHHS TJIABHBIX
MaKCHUMYMOB TIPH MaJI€HUU MOHOXPOMATHYECKOTO CBETa Ha TUMPAKIIUOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHUUYECKHE YCTPOMCTBA U IPAKTHYECKOE MPUMEHEHHE: OUKH, JTyTa, poToanmapar,
MPOEKIMOHHBIN anmapar, MUKPOCKOII, TeJIeCKOIl, BOJOKOHHASI ONTHKA, TU(paKIUOHHAS
peLIETKa, OJISIPOUL,.

Jlemoncmpayuu

[IpsimonuHeliHOe paclipoCTpaHEHHUE, OTPAXKEHUE U ITpesioMIieHre cBeTa. ONnTUuecKue
pUOOPHI.

[TomHOEe BHYTpEeHHEE OTpaxkeHue. Mozaens CBeToBOAA.

HccnenoBanue cBOMCTB M300pakeHH B IMH3AX.

Mopenu MUKpOCKOIIa, TENECKONA.

HaGmronenue untrepdepeHium ceera.

Hab6mronenne mudpakunn cBera.

HaGmronenue qucnepcun cBera.

[Tomy4yenue ciekTpa ¢ HOMOIIBIO IPU3MBI.

[TonydyeHue criekTpa ¢ MOMOIIbIO AUPPAKITTOHHON PEIIETKH.

HaOnronenue nonsipuzaiuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomoi

N3mepenune nokazaresss IpeaoMIIEHUs CTEKIIA.

HccnenoBanue cBOMCTB M300pakeHH B IMH3AX.

Habmronenue qucnepcun cBera.

Pa3nen 6. OcHOBBI cieUAJIBLHOI TEOPUHM OTHOCUTEIBLHOCTH
I'panuipl NPUMEHMMOCTH KIIACCUYECKOM MexaHuKH. IlocTymarsl crenuanbHON
TEOPUU OTHOCUTEIBHOCTH: UHBAPUAHTHOCTh MOYJISl CKOPOCTH CBETA B BAKYyM€, IIPUHIIAIL
OTHOCUTEJIBHOCTU DUHIITEMHA.
OTHOCHUTENBHOCTH OTHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPALLEHUE JITUHBI.
OHEeprusi U UMITYJIbC PEISTUBUCTCKON YaCTULIBI.



CBs13b MacCHI ¢ 3Hepmel71 1 UMITYJIbCOM peH}ITHBHCTCKOﬁ HYaCTHUILIbI. 9Hepm${ ITOKO4I.

Paznen 7. KBanToBasi pusznka

Tema 1. Dnemenmul K6AHM OGO ORMUKU

®otonbl. Popmyna [lnanka cBsizu sHepruu (HOTOHA C €r0 YaCTOTOH. DHEprus u
UMITYJTBC (DOTOHA.

OtkpeiTue u uccienoBanue ¢orodrpdexra. Ombitel A. I'. CromeroBa. 3aKoHBI
dotoaddexra. VYpaBHenue OIMHmTerHa a1 ¢doTtodddekra. «KpacHas rpaHUIIA»
dorordpdexra.

JaBnenue ceeta. OneiTel I1. H. JIeGenena.

XHUMHUYECKOE NECUCTBUE CBETA.

TexHuueckue ycTpoicTBa UM  MPAKTHUUECKOE MpUMEHEHHue: (OTOINEMEHT,
¢doTonaTumk, comHeyHas OaTapesi, CBeTOAUOI.

Jlemoncmpayuu

®dotord ekt Ha yCTAHOBKE ¢ IIMHKOBOW TTACTHHOM.

HccnenoBanue 3akoHOB BHeMIHETO GhoTodddekTa.

Ceeroauo.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna 1o paccesHUIO o -YacTHII.
[Tnanerapuas mozaens aroma. [loctynatel bopa. U3nydyenue u nornomienne GOToHOB Npu
IEPEX0/Ie aTOMa C OJIHOTO YPOBHS PHEPTruu Ha ipyroil. Bunel cnexktpoB. CriekTp ypoBHEN
SHEPTUU aTOMa BOJIOPOJIaA.

BonHoBeie cBoicTBa wactul. Bomabel ge bpoinsa. KopnyckyisipHO-BOJIHOBOM
TyaJIU3M.

CHOHTaHHOE U BBIHYXJIECHHOE U3TyUYCHHE.

TexHudeckne ycTpoWCTBa U NMPAKTHUUECKOE NMPUMEHEHHE: CHEKTPaIbHbIN aHAIIN3
(cnexkTpockom), Jiazep, KBAaHTOBBI KOMITBIOTED.

Jlemoncmpayuu

Mopuens omnbita Pezepdopra.

Ornpenenenue AJIMHBI BOJIHBI JIa3epa.

HabGnronenne nuHevaThIX CIEKTPOB U3IyYEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamoprvie pabomoi

Hab6mronenre nuHeHyaToro CrekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTHI,  JI0KAa3bIBAIOIIME  CIOXKHOCTh CTpoeHUs  sapa. OTKpbITHE
pagnoaktuBHOCTH. OnbITEl Pesepdopna mo ompeneneHuio cocTaBa pPaJrOaKTHBHOTO
uznyudenus. CBoiicTBa anbda-, 6eTa-, raMmma-u3nydeHus. BiusHue pagnoakTUBHOCTH Ha
YKUBBIE OPTaHU3MBI.

OTkphITHE TIPOTOHA U HeWTpoHa. HykionHas mozens siapa ['eiizenoepra—liBaneHko.
3apsin sapa. MaccoBoe uncio siapa. M3oromsl.



Anbda-pacnia. DneKTpOHHBIH M MO3UTPOHHBIA Oera-pacnan. ['amma-uzmydyeHue.
3aKOH paAMOaKTUBHOIO pacnaja.

DHeprus CBsi3u HYKJIOHOB B siape. SnepHsie cuibl. JlegexT Maccel sapa.

SnepHble peakuuu. JlesieHnEe U CUHTES SAEP.

SAnepusiii peakrop. TepmosiaepHblil cunTe3. [IpobneMbl M MEPCHIEKTUBHI SIAEPHOU
DHEPreTUKU. DKOJIOTUYECKUE ACIIEKTHI SIIEPHOU SHEPTETUKH.

OnemeHTapHble YacTULbl. OTKPBITHE O3UTPOHA.

MeTozps! HaOIIOACHUS U PErUCTPALMK YIEMEHTAPHBIX YaCTHII.

dyHIaMeHTaIbHBIC B3aUMOJICHCTBUSA. ENMHCTBO (hn3nuecKoi KapTUHBI MUPA.

TexHuueckne ycTpoWCTBA M IPAKTUYECKOE IPUMEHEHHE: [O3UMETp, Kamepa
Bunscona, simepHslil peaktop, aromHast bomoa.

Jlemoncmpayuu

CuéT4yMK MOHU3UPYIOLIUX YACTHULL.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomoi

HccnenoBanne TpekoB 4acTull (110 TOTOBBIM (oTOrpadusim).

Pa3znen 8. DiieMeHTBHI aCTPOHOMHUM H ACTPOPU3UKH

Otanbl pa3BUTHS acTpoHOMHUHM. [IpuKiIazHOE W MUPOBO33PEHUECKOE 3HAYEHUE
ACTPOHOMHUH.

Bun 3Bé3qHoro HeGa. Co3Be3us, sipKue 3BE3/IbI, INIAHETHI, UX BUIUMOE IBMKCHHE.

Conneynas cucrema.

Connue. ConHeunast akTUBHOCTh. VicTounuk sHepruu CoJiHia U 3BE€37. 3BE3MBI, UX
OCHOBHBIE€ XapaKTepUCTHUKU. J[MarpaMma «CIEKTPaJIbHBINA KJIACC — CBETUMOCTbBY. 3BE3/IbI
[JIABHOM MOCIEA0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTDY JJIs 3BE3]T TJIABHOU
nocJyeoBaTeNbHOCTU. BHyTpeHHee crtpoeHune 3BE34. COBpEMEHHBIE MMPEACTaBICHUS O
MPOUCXOKACHUU U 3BOOLKMU COJIHIIA U 3BE3/. DTalbl )KU3HU 3BE3]L.

Mineunsiit [1yTe — Hama [Nanaktuka. [Tonoxenue u npmxenue ConHua B ['anakTuke.
Tunsl ranakTuk. Paguoranaktuku u kBa3zapbsl. YEpHBIE ABIPHI B AIpax rajlakTHK.

Bcenennas. Pacmupenue Bcenennoi. 3akon Xa06ma. Pasz0eranue rajgakTHK.
Teopus bonbiioro B3peiBa. PenukroBoe nsiryyeHue.

MacmtabHas cTpykTypa Beenennoit. MeTaranaktuka.

Hepeménnpie mpo6ieMbl aCTpPOHOMUM.

Yuenuuecxue nabnooenus

HaOnronenust HEBOOPYKEHHBIM IJ1a30M  C  HCIOJIB30BAHUEM KOMITBIOTEPHBIX
NPWIOXKEHUH ISl ONpeieNIeHUs MOJIOKEHUSI HeOECHBIX 00BEKTOB HAa KOHKPETHYIO JaTy:
OCHOBHBIE co3Be3/1usi CeBEpHOro MOJyIIapUsl U SIPKUE 3BE3IBI.

Ha6mronenus B reneckon Jlynsl, mianet, Mneunoro I[lyTu.

O06o0mariee NOBTOpeHue

Ponb pu3uku u acTpOHOMUU B SKOHOMHMUYECKOW, TEXHOJIOTMYECKON, COLIMAIBLHON U
ATUYECKOW cdepax NeITeTbHOCTH 4YeNIOBEKa, POJib U MeCTO (DM3UKA M aCTPOHOMHH B
COBPEMEHHON HAay4YHOW KapTHHE MHpa, poiib (U3HUECKOH Teopuu B (HOPMHUPOBAHUU



npencTaBiIeHul o0 (u3nMyeckoil KapTUHE MHUpa, MEeCTO (U3MYECKOW KapTHUHBI MUpa B
o01IEM psly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUN O PUPO/IE.

Me:xnpeamMmeTHbie CBA3H

Nzyuenne kypca ¢pusznku 6a30Boro ypoBHs B 11 kiacce ocymiecTBisieTcs ¢ y4éToM
COJIepPKAaTEeILHBIX MEKIIPEJAMETHBIX CBS3€H C KypcaMu MaTeMaTUKH, OWOJIOTHH, XUMHUH,
reorpaduu ¥ TEXHOJIOTHUHU.

Meoicnpeomemmuvie nonamus, CBSI3aHHbIE C HW3YYEHHMEM METOJOB HAy4yHOTO
MO3HAHUS: SIBJIEHUE, Hay4YHbIH (aKT, TUroTe3a, pu3nueckas BeIMYMHA, 3aKOH, TEOpUs,
Ha0JII0/IeHNE, SKCTIEPUMEHT, MOJIETTUPOBAHUE, MOIEIb, U3MEPEHUE.

Mamemamuka: penieHHEe CHUCTEMbl YpaBHEHUN, TPUTOHOMETpPHUUYECKHE (PYHKIUU:
CHHYC, KOCHUHYC, TAaHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO,
BEKTOPbl M HUX MPOEKIMM HAa OCH KOOPAUHAT, CI0KEHUE BEKTOPOB, IMPOM3BOJIHBIE
ANIEMEHTAPHBIX (DYHKIWHA, MPU3HAKK TOJ00US TPEYTrOJBHUKOB, OMpPEIeNeHUE TUIOMIaan
MJIOCKUX GUTYp U 00bEMA TEI.

buonocus: snexTpudeckuie sBICHUS B )KUBOU MPUPOJIE, KoieOaTeIbHbIC IBUKCHIS B
YKUBOW MPUPOJIEC, ONTUYECKHE SIBJICHUS B )KMBOM IPUPOJE, ACHCTBUE paJuallii HA )KUBBIE
OpPraHU3MBl.

Xumus: CTpOCHHE aTOMOB U MOJEKYJ, KPUCTAJUIMYECKasl CTPYKTypa TBEPABIX Tell,
MEXaHH3MbI 00Pa30BaHMS KPUCTAJUTMYECKON PEIIETKH, CTIEKTPATHHBINA aHAJIH3.

l'eocpaghusi; MarHUTHBIE TONIOCA 3€MIIM, 3aJIeKU MAarHUTHBIX Py, (QoTOChEMKA
36MHOU MOBEPXHOCTH, MPEACKA3AHUE 3EMIICTPACEHUN.

Texnonocus:  JWHUM  BJEKTpoONEpenad, TEHeparop  IEePEMEHHOro  TOKa,
3JIEKTPOJIBUTaTENb, MHAYKIMOHHAS T€4Yb, pajaap, paIHuONpPUEMHHUK, TEIEBU30D, AHTCHHA,
tenegon, CBU-neub, MpOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COTHEUHas OaTapes.



NJTAHUPYEMBIE PE3YJBTATBI OCBOEHUS TPOI'PAMMBI 11O ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHoro mpenmera «Du3mka» Ha YpPOBHE CpPEIHETO OOIIEro
oOpa3oBanusi (0a30BBIi YPOBEHB) MOJDKHO OOECIIEUUTh JIOCTHIKEHHE CIICTYFOIIHX
JUYHOCTHBIX, METAIIPEIMETHBIX U TIPEMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE pE3YNbTaThl OCBOCHUS Y4deOHOro mnpeamera «®Du3nuKay TOJIKHBI
OTpakaTb  TOTOBHOCTb M  CIIOCOOHOCTh  OOYYarOIIUXCS  PYKOBOJCTBOBATHCS
chopMupOBaHHOM BHYTPEHHEH MO3UIIUEH JIMYHOCTH, CHCTEMON [ICHHOCTHBIX OPUEHTAIUH,
MO3UTUBHBIX BHYTPEHHUX YOEXKJIEHMI, COOTBETCTBYIOIIUX TPATULIUOHHBIM II€HHOCTSIM
poccuiickoro oO0IIecTBa, pacUIMPEHUE >KU3HEHHOTO ONbITa U ONbITa JIEATEIbHOCTH B
MPOLECCE pealln3alii OCHOBHBIX HANPABIICHUM BOCIHUTATEIBHOW JESITEIBHOCTH, B TOM
YHCJIE B YACTH:

1) rpa:xIaHCKOro BOCIIUTAHUSA:

c(OpPMUPOBAHHOCTh TPAXKIAAHCKOM MO3UIMU OOydYalolIerocs Kak AaKTUBHOTO H
OTBETCTBEHHOI'O WIEHA POCCUMCKOTO 00IECTBA;

MIPUHSATHE TpagULIMOHHBIX o011e4eT0BeYeCKIX T'YMaHUCTUYECKHUX U
JIEMOKPAaTUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTHM COBMECTHYIO JIESATEIBHOCTH B HHTEpPECax IPakJIaHCKOTO
oO1miecTBa, y4acTBOBaTh B CAMOYIIPABJICHNU B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHE B3aUMOJICHCTBOBATH C COLMAIIBHBIMA MHCTUTYTAaMU B COOTBETCTBUHU C UX
GYHKIIUSMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApHOW U BOJOHTEPCKOM JAESATENbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUMCKON IPaXKJaHCKON UICHTUYHOCTH, TAaTPUOTU3MA;

LEHHOCTHOE OTHOIIEHWE K TOCYJAPCTBEHHBIM CHMBOJIAM, JIOCTHKCHUSAM
POCCHUUCKHX YUEHBIX B 00JIaCTH (PU3HKHU U TEXHUKH,

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO TTOBEACHNS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE pEIICHMUS,
OPUEHTHUPYSACh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI M LEHHOCTH, B TOM YHUCJIE B
JEATEIbHOCTU YYEHOTO;

OCO3HAHHE JTUYHOTO BKJIa/Ia B TOCTPOSHUE YCTOMYMBOTO Oy IYIIETO;

4) 3cTeTHYECKOr0 BOCIIUTAHMS:

3CTETUYECKOE OTHOIIEHHWE K MUPY, BKJIKOYAs SCTETHKY HAYyYHOTO TBOPYECTBA,
npucymiero Gu3nyecKon HayKe;

5) TpyaoBOro BOCIUTAHUA:



UHTEPEC K Pa3IMYHbIM cepaM MPOPECCHOHATBLHON NESITeIbHOCTH, B TOM YHCIIC
CBSI3aHHBIM C (DM3MKOM M TEXHUKOH, YMEHHE COBEpIIATh OCO3HAHHBIM BHIOOP OymyIei
npodeccruu U peann30BbIBaTh COOCTBEHHBIE )KU3HEHHBIC TIJIAHbL;

TOTOBHOCTB U CIIOCOOHOCTH K 00Opa30BaHMIO M CaMOOOPa30BaHUIO B 001aCTH (PU3UKHU
HA TPOTSHKCHUH BCEH JKU3HMU;

6) PK0JI0rH4eCKOTr0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTH FKOJOTHIECKOU KYIBTYphI, OCO3HAHUE II100ATHHOTO XapaKTepa
HKOJIOTHYECKHX TTPOOIIeM;

IJIJAHUPOBAHUE M OCYILIECTBIEHUE JCHUCTBUM B OKPYXAIOUIEH CPEAE HAa OCHOBE
3HAHMS [IeJIel YCTOHYMBOTO Pa3BUTHS YEJIOBCUYECTBA;

paciIupeHue OIbITa ACSITEIILHOCTH JKOJIOTHYECKOW HAIPABICHHOCTH Ha OCHOBE
UMEIOLIUXCSI 3HAHUH 110 (hHu3uKe;

7) HEHHOCTH HAYYHOT'0 TIO3HAHMS

c(hOpMHUPOBAHHOCTh MHUPOBO33PECHHMS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3NIECKOIN HAYKH;

OCO3HAHHME IIEHHOCTH HAYYHOW JCSITCIIBHOCTH, TOTOBHOCTh B MPOIECCE M3YUCHUS
(U3HUKHU OCYIIECTBIATH MPOSKTHYIO U UCCIIEOBATEIIbCKYIO S TEIBHOCTh HHIUBHTYATBHO
U B TpyIIIeE.

METAINIPEJIMETHBIE PE3YJIbTATDBI

Ilo3naBaTe/ibHbIEe YyHUBEPCAJIbLHbIE YUeOHbIE 1elCTBHS
ba3oBble JJornyeckue 1eMcTBUs:
CaMOCTOSTEIHHO (POPMYIIMPOBATH U AKTYyAJIM3UPOBATH MPOOIEMY, pacCMaTPUBATh €€
BCECTOPOHHE;
ONPEAEHATH LEIH AEATENbHOCTH, 3a/1aBaTh MAPAMETPHI U KPUTEPUU UX TOCTHKEHUS;
BBISIBJIAITh 3aKOHOMEPHOCTH W TPOTHBOPEYHS B PACCMATPUBAEMBIX (HU3UYECKUX
SIBJICHUSX;
pa3pabaTbiBaTh IUTAH pEHICHUS MPOOJEeMBbI C YYETOM aHaIM3a HMMEIOIIUXCS
MaTEepHAIBHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJIIM, OLIEHUBATh PUCKU MTOCIEACTBUM AEATEIBHOCTH;
KOOPJIMHHPOBATh M BBHITIOJHATH PabOTy B YCIOBHUSAX PEaTbHOTO, BUPTYAJIHHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;
pa3BUBaTh KPEaTUBHOE MBIIUICHHUE TIPU PEIICHUN KU3HEHHBIX MPOOIJIeM.
ba3oBble ucciieoBaTe/IbCKIE 1€HCTBUSA:
BJIaJICTh HAYYHOM TEPMHUHOJIOTHEH, KIIOYEBbIMU TMOHITUAMHU U METOJAMHU
du3nvecKoi HayKu;
BJIQJIETh HABBIKAMHU Y4E€OHO-UCCIEAOBATEIBCKOW W TPOCKTHON ACATEIHLHOCTH B
obnacT (PM3HUKHU, CTOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIIBHOMY TTOMCKY METOJIOB
penieHus 3a1a4 GU3NIECKOTO COIepKAHUsS, TPUMEHEHUIO PAa3IMUYHBIX METOI0B MIO3HAHNS,



BJIAJICTh BUJAMH JICATEIHHOCTH IO TIOTYYCHHUIO HOBOTO 3HAHUS, €0 HHTEPIPETAIINH,
npeoOpa3oBaHMUI0 M MPUMEHEHUIO B Pa3jIMYHBIX YYEOHBIX CHUTYaIUsX, B TOM YHUCIIE TIPH
CO37aHNH YY€OHBIX ITPOCKTOB B 00JIaCTH (DU3HUKY;

BBISIBJIATh TIPUYMHHO-CIICJICTBEHHBIC CBSI3M U aKTYAJIIM3UPOBATh 334y, BBIJBUTaTh
rUnore3y e€ pemeHus, HaXOAUTh apTYMEHTHI JIJIsl JOKAa3aTeIbCTBA CBOUX YTBEPXKICHHUIA,
3aJ1aBaTh MapaMeTPbl U KPUTCPUH PEIICHUS;

AQHAIM3UPOBATH TIOJNYUYCHHBIE B XOJIE€ PEIICHUS 3a/Jayd Pe3ybTaThl, KPUTUUECKU
OILIEHUBATh MX JIOCTOBEPHOCTH, IPOTHO3HPOBATh N3MEHEHUE B HOBBIX YCIOBHSX;

CTaBUTH U GOPMYIIUPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaATEIHHON IEATETLHOCTH,
B TOM YHCJIEC NIPH U3YYCHHUH (DU3HKH;

JTaBaTh OIIEHKY HOBBIM CHUTYAIUsIM, OIICHUBATH MPUOOPETEHHBIN OTIBIT;

yMETh TEPEHOCUTh 3HAaHUS 1O (uU3MKEe B  TPAaKTHUECKyr0  001acTh
KU3HEIEATEITHPHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTelH;

BBIJIBUTATh HOBBIC UJIEH, TIPEIaraTh OPUTHHAIBHBIE TIOJIXO/IbI U PEIIICHNUS,

CTaBHUTbh MPOOJIEMBI U 33]1a49H, TOMYCKAIONINE aTbTePHATHBHBIC PEIICHUS.

PatGora c undgopmanueii:

BJIAJICTh HAaBBIKAMH IIOJIyUYCHUS WHQPOpMAIK (PHU3UUECKOTO COJCpKaHHUS W3
UCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOSTEILHO OCYIIECTBISATh TIOWCK, aHAJU3,
CUCTEMAaTH3allMI0 M WMHTEPNPETANI0 HWHPOPMAIMM Pa3IUYHBIX BHIOB U  (opm
MIPEJICTABIICHUS;

OILIGHUBATh IOCTOBEPHOCTH HH(OpMAIINH;

UCIIOJIb30BaTh CPEJCTBA MH(DOPMAITMOHHBIX ¥ KOMMYHHKAIIMOHHBIX TEXHOJOTHH B
peIIeHUN KOTHUTHBHBIX, KOMMYHHUKATUBHBIX U OPTaHU3AIMOHHBIX 337124 C COOIIIOICHIEM
TpeOOBaHUN DPrOHOMUKH, TEXHUKHA OE€30MaCHOCTH, THTHUEHBI, PECypcocOepeKeHHs,
NIPAaBOBBIX M 3TUYECKUX HOPM, HOPM HH(POPMAIIMOHHON 0€30MacHOCTH;

CO3/7aBaTh TEKCThI (PU3UUYECKOTO COJEPIKAHHS B PA3IMUYHBIX (PopmaTax ¢ y4€ToM
Ha3HAYCHUS HMHPOpPMAIIMM W IEJICBOW ayJUTOPHH, BBIOMpAas ONTUMAIBHYIO (GOopMy
MPE/ICTABICHUS ¥ BU3YyaTH3aIUH.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe JeiiCTBUSA:
OCYIIECTBIISITh OOIIIEHNE HA YPOKaX (PU3UKH U BO BHEYPOUHOU JESATEIHBHOCTH;
pacno3HaBaTh MPEANOCHUTKA KOH(DIUKTHBIX CUTYallui U CMSITYaTh KOH(MIUKTHI,
Pa3BEPHYTO U JOTUYHO U3JIaraTh CBOK TOUKY 3PEHHS C UCIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;
MOHUMATh U HCIIOJIh30BATh MPEUMYIIIECTBA KOMAaHTHOW U MHAUBUIYATHHOU PaOOTHI;
BbIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JEMCTBHI C YU4ETOM OOIIMX HHTEPECOB
Y BO3MOXHOCTEW Ka)KJI0ro 4eHa KOJUIEKTUBA;
IPUHUMATDH LIEJIM COBMECTHOM AESATEIbHOCTH, OPIrAaHU30BbIBATh U KOOPAUHUPOBATH
JEUCTBUA 10 €€ TOCTUKEHUIO: COCTABIIATH IJIaH JICMCTBHUM, PaCIPEICIIATh POJIU C YUETOM
MHEHUH yYaCTHUKOB, 0OCYKJaTh pe3yJIbTaThl COBMECTHOM paboThI;



OLICHMBATh KaueCTBO CBOETO BKJIa/Ja M KaXKJIOr0 Y4YacTHHKAa KOMaHAbI B OOIIMIA
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeasiaraTh  HOBBIE  IPOEKTHI, OIEHMBATh HJEU C T[O3UIUU HOBU3HBI,
OpUTHMHAJIBHOCTH, MPAKTHYECKON 3HAYUMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETUUYECKOE MOBEJACHUE B PA3JIMUHBIX CUTYAIUSX,
NPOSIBIIATH TBOPUECTBO M BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHBIC YHUBepcaJbHbIe YueOHbIE 1eiiCTBUS
Camoopranuszanmus:

CaMOCTOSATEIbHO OCYILECTBIISITh T03HABATENbHYIO JIEATEIIBHOCTh B 00J1aCTH (DPU3UKH
¥ ACTPOHOMMH, BBISIBIIATH IPOOJIEMBI, CTABUTH U (POPMYITHPOBATH COOCTBEHHBIE 331a4H;

CaMOCTOSITEIBHO COCTAaBJIATh IUIAH PELICHUS PACUETHBIX M KaueCTBEHHBIX 3a1ady,
TUTaH BBITTOJTHEHHSI TPAKTHYECKON PabOTHI ¢ YIETOM UMEIOLINXCSI PECYpPCOB, COOCTBEHHBIX
BO3MOXHOCTEU U IIPEANIOYTEHUN;

JIaBaTh OLICHKY HOBBIM CUTYaLUsIM;

paciupsTh paMKH y4eOHOro IpeiMeTa Ha OCHOBE JIMYHBIX IPEAIOYTEHUH;

JieNiaTh OCO3HAHHBIN BEIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce€0sl OTBETCTBEHHOCTD
3a pelICHHUE;

OLIEHWBATh MPUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (YOPMUPOBAHUIO M TMPOSBICHHUIO SPYAULMU B 001acTu (U3UKH,
IOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTeNbHbIN U KYIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOLIHOHAIbHBII HHTE/JIEKT:

JIaBaThb OLICHKY HOBBIM CHUTYallUsM, BHOCHTb KOPPEKTHBBl B JESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEISIM;

BJaJIeTh HaBbIKAMM I103HABATEJIbHON pe(IeKCUU KaK OCO3HAHMsI COBEPILAEMBIX
JEMCTBUM U MBICIUTEIBHBIX MIPOLECCOB, X PE3YJIbTATOB U OCHOBAHU;

UCMOJIb30BaTh MPUEMBI peduieKCUM Ul OLEHKM CHUTYyallud, BbIOOpa BEPHOIrO
pelIeHus;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHMS 110 UX CHUKEHUIO;

IIPUHUMATH MOTUBBI M APTYMEHTHI IPYTUX IIPHU aHAIIN3E PE3YyJIbTaTOB ACATEIbHOCTH;

IPUHUMATh ce0sl, TOHUMas CBOM HEJJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI M ApTYMEHTBI IPYTUX IIPHU aHAIIU3E PE3YyJIbTAaTOB ACATEIbHOCTH;

IPU3HABATH CBOE MPABO U MPABO IPYIHX HA OIINOKH.

B mponecce mOCTHXKEHMS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHMS NPOIPAMMBI 10
(u3uKe U ypOBHS CpeJHEro oo01ero oopa3oBaHus y 00y4yarouXcsl COBEPILIEHCTBYETCS
SMOLMOHATBHBIA MHTEIUIEKT, IPEAIOoIaraouni chopMUpOBaHHOCTD:

CaMOCO3HaHMs, BKJIIOYAIOLIEr0 CHOCOOHOCTh IIOHMMaTh CBOE 3MOLMOHAIBHOE
COCTOSIHHE, BU/IETh HANpPaBJICHHUS Pa3BUTHS COOCTBEHHOW SMOLMOHAIBHOU c(hepbl, OBITH
YBEpEHHBIM B ce0e;

CaMOPETYJIMPOBAaHUA, BKIIOYAIOLIEN0 CaMOKOHTPOJIb, YMEHHME IPUHHUMATh
OTBETCTBEHHOCTh 3@ CBOE MOBEJCHUE, CIIOCOOHOCTh aJalTUPOBATHCS K SMOLIMOHAIBHBIM
U3MEHEHHSIM U TIPOSBISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;



BHYTPEHHEN MOTHUBALIUH, BKIIFOYAOLIEH CTPEMIIEHUE K JOCTHIKEHUIO L€ U YCIIEXY,
ONTUMU3M, UHUIIUATUBHOCTb, YMEHHUE EUCTBOBATH UCXOMs U3 CBOUX BO3MOXKHOCTEH;

SMIMATHH, BKIIOYAIOMEH CHOCOOHOCTh MOHWMATh 3MOIMOHAIBHOE COCTOSHUE
JPYTUX, YYUTHIBATh €r0 MPH OCYLIECTBIECHUU OOILIEHMSI, CIIOCOOHOCTh K COYYBCTBUIO U
CONEPEIKUBAHUIO;

COLIMANIbHBIX HABBIKOB, BKJIIOYAIOUIMX CHOCOOHOCTH BBICTPAaMBaTh OTHOILEHUS C
JPYTUMHU JIIOJIEMU, 3a00TUTBCS, TIPOSBISTh HMHTEPEC M pa3pemaTh KOH(PIUKTHI.

NPEJMETHBIE PE3YJIBTATBI

K xonny oOyuenus B 10 kJjiacce mpeaMeTHbIE pe3ynbTaThl Ha 0Aa30BOM YPOBHE
JIOJDKHBI OTpaxaTh c(hOPMUPOBAHHOCTh y 00YYaIOIUXCS YMEHUM:

JeMOHCTPUPOBAaTh Ha TMpHUMEpax pojdb M MeCcTOo (U3UKH B (QOPMHPOBAHHUU
COBPEMEHHOM Hay4YHOU KapTHHBI MUPA, B Pa3BUTUH COBPEMEHHOM TEXHUKU U TEXHOJIOT U,
B IIPAKTUYECKOMN AEATEIBHOCTH JIOJIEH;

YUUTBIBATh  TPAHULBI  IPUMEHEHMs]  U3YYEHHBIX  (U3MYECKUX  MOJEJIEH:
MaTepualibHasi TOYKa, WHEpIUalbHAs cHucTeMa OTcu€Ta, abCOMIOTHO TBEPAOE TEO,
UeaJdbHbI Ia3, MOJEIM CTPOEHHUS Ta30B, XHUAKOCTEM U TBEPABIX TeJl, TOYEUHBIN
AIIEKTPUYECKUI 3apsijl IPH PEeIIeHUH (PU3NUECKHX 3a/1a4;

pacno3HaBaTh (pu3nueckue ABieHus (IpoLecchl) U OOBIICHITh UX Ha OCHOBE 3aKOHOB
MEXaHUKH,  MOJEKYISIPHO-KHHETHYECKOM  TEOpUHM  CTPOCHHMS  BEHeCTBA U
AJIEKTPOJMHAMUKH: DPABHOMEPHOE U PABHOYCKOPEHHOE IMPSIMOJIMHEHHOE JBH)KEHUE,
cBOOO/IHOE TMAaJeHHE TEJ, ABIKEHHE 10 OKPYKHOCTH, MHEPIHs, B3aUMOJCHCTBHE TeI,
g dy3usi, OpOyHOBCKOE IBMKEHHE, CTPOSHHUE KUIKOCTEH M TBEPIBIX TeJ, N3MEHEHHUE
o0bEMa TeJll Npu HarpeBaHUM (OXJIAXKJIEHUH), TEIJIOBOE pAaBHOBECHE, HCIIAPEHUE,
KOHJICHCAIHsI, TUTaBIICHUE, KPUCTAUIN3alusl, KATICHHE, BIAXXHOCTh BO3/1yXa, MOBBIIICHHUE
JIABJIGHUS Ta3a MPU €ro HarpeBaHUHU B 3aKPBITOM COCYJE, CBSI3b MEXIY NapaMeTrpamu
COCTOSIHMSA T'a3a B U30IPOLIECCax, IEKTPU3AIHS TN, B3aUMOICHCTBUE 3apA/IOB;

ONUCHIBATh MEXaHUYECKOE JABI)KEHUE, HCHONb3ysd (U3NYECKHE BEJINYMHBIL:
KOOpJMHATA, TyTh, IEpEMEIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHJIa, HMITYJIbC Tea,
KHHETHYEeCKasl SHEeprus, MOTeHIMaIbHAasl SHEPIHsl, MeXaHu4eckast paboTa, MexaHHu4ecKas
MOIITHOCTB; MPHU OMHCAHWU TPABMWIBHO TPAKTOBATH (PH3UUECKUN CMBICT HCTOIb3yEMbIX
BEJIMYUH, UX OOO3HAUYEHUS M €AMHUIbL, HAXOIUTh (POPMYIbI, CBSA3BIBAIOIIUE JaHHYIO
($U3NYIECKYIO BEIHUUHY C IPYTUMH BETUYHHAMU;

OINUCHIBaTh U3yUYCHHbIC TEIUIOBBIE CBOMCTBA TEN M TEIJIOBBIE SIBJICHMS, UCIIOIb3YS
¢u3nUecKkre BEIWYMHBL: JaBJICHUE ra3a, TeMIepaTypa, CpeAHssl KHHETHIeCKas SHeprus
XA0THYECKOT'0 JIBM)KEHUS MOJIEKYJI, CPEHEKBAAPAaTUUHAs CKOPOCTh MOJIEKYJI, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSAS OHEprusi, pabora rasza, KO UIMEHT TIONE3HOTO JeHCTBUS
TEIUIOBOTO JBMraTelis; IpU ONUCAHUM NPABUIBHO TPAKTOBATH (U3NYECKUH CMBICH
UCTIONB3YEeMbIX BEIMYMH, WX OOO3HAYeHHS W €IUHUIIBI, HAaXOIUTh (OPMYIIBI,
CBSI3bIBAIOLINE JAHHYIO (PU3MUYECKYIO BEJIMUUHY C JPYTUMHU BEJIMUMHAM;



ONMUCHIBATh M3YYEHHBIE DSJIEKTPUUECKUE CBOMCTBA BEIECTBA M DJIEKTPUUECKUE
SBIIEHUs (TPOLIECCHI), HUCHOJNB3Yysd (U3NYECKUE BEIMYMHBL: AJIEKTPUUECKUN 3apsij,
3JIEKTPUYECKOE TOJIE, HANPS)KEHHOCTh MOJISI, MOTEHIMAN, Pa3HOCTh MOTEHIMAJIOB; NPHU
ONMHCAHUM TPABWIBHO TPAKTOBATH (PUIMYECKUN CMBICT HCIOIB3YEMBIX BEJIMYWH, HX
0003HAYEHUSI W EIUHUIII, YKAa3bIBaTh (DOPMYIIbI, CBS3BIBAIONINE JAHHYIO (PU3NUYECKYIO
BEJIMYUHY C IPYTUMH BEIUUMHAMU;

AHATM3UPOBATH (PU3UYECKUE TTPOIIECCHI U SBIICHUS, UCTIONB3Ys (PU3NUECKUE 3aKOHBI
M TOPUHLMIBL: 3aKOH BceMupHOro TtsaroreHus, I, II m III 3axkonsl HproTOHa, 3aKoH
COXPAHEHUSI MEXAaHMYECKOW DSHEPruM, 3aKOH COXPAHEHUS UMITYJbCA, MNPUHLHUII
CyHepno3uLMN CWJI, NPUHUUII PABHONPABUS HWHEPIUAIbHBIX CUCTEM OTCUETA,
MOJIEKYJIIPHO-KUHETHYECKYIO TEOPHIO CTPOEHHS BELIECTBA, TAa30BbIE 3aKOHBI, CBS3b
CpenHeld KHHETHMYECKOW »SHEpPruu TeIJIOBOTO JBIXKEHHUS MOJEKYNl ¢ aOCONIOTHOU
TEMIIEPATYPOM, MEPBBIM 3aKOH TEPMOAMHAMHUKH, 3aKOH COXPAHECHUS JJIEKTPUYECKOIO
3apsna, 3akoH KyloHa, mpu 3TOM pa3iauyarh CIOBECHYIO (OPMYITHMPOBKY 3aKOHA, €ro
MaTEMaTH4YECKOE BbIPAXKEHHE U yCIIOBUS (TpaHULbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE NPHUHIIMIIBI JEHCTBUS MAIMH, MPUOOPOB M TEXHHUYECKHX
YCTPOWCTB; pa3iNyiaTh yCIOBUS UX 0€30MMaCHOTO UCTIOJIb30BaHUS B TOBCETHEBHOM KU3HU;

BBITIOJTHSAT IKCIIEPUMEHTHI M0 UCCIEAOBAHUIO (U3MUECKUX SBJICHUHN U MPOIIECCOB C
UCIIOJIb30BAHUEM TPSMBIX M KOCBEHHBIX HW3MEpPEHUH, TpH 3TOM (OPMYIHPOBATH
npobsieMy/3aiayy W THUIOTE3y Y4YEOHOro OHKCIEpUMEHTa, COOMpaTh YCTaHOBKY U3
MPEITIOKEHHOTO 000PYAOBAHHUS, TPOBOUTH OIBIT ¥ (POPMYIUPOBATH BHIBOIBI,

OCYUIECTBIISITh MPSIMbIE U KOCBEHHbIE U3MEPEHUSI (PU3UYECKUX BEIIUYUH, MPU ITOM
BEIOMPATH ONTUMALHBIN CITOCO0 M3MEPEHUS U HCIIOIh30BATh U3BECTHBIE METOIBI OI[CHKU
MOrPEMIHOCTEN U3MEPEHU

UCCJIEIOBATh 3aBUCHUMOCTU MEXAY (PH3NYECKUMHU BETMYMHAMH C MCTIOJIb30BaHUEM
OPSIMBIX W3MEPEHUM, NMPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBATH PE3YIbTaThl
MIOJIYYCHHON 3aBHCHUMOCTH (DM3MYECKUX BEJIIMYWH B BHJIC TAOJUIl W TPapuKOB, JelaTh
BBIBOJIBI 110 PE3YJIbTATaM UCCIIEAOBAHUS;

coOro1aTh MpaBwiia 0€30MacHOTO TPYy/Ia MPHU MPOBEICHNUN UCCIISIOBAHUN B paMKax
y4eOHOr0 SKCIEPUMEHTa, y4eOHO-HCCIEA0BATEILCKON U TPOEKTHOM JEeSTENbHOCTU C
UCIIOJIb30BAHUEM H3MEPHUTEIHHBIX YCTPOUCTB U JTA0OPATOPHOTO 00OPYIOBAHHS,

pemiath pacy€THbIC 3aJaud C SIBHO 3aJaHHOW (PU3NYECKON MOJIEJBbI0, HUCIONb3Ys
dbusnueckne 3aKOHBI W TPUHIUIIBI, HA OCHOBE aHAIM3a YCJIOBHS 3a7add BHIOMpATh
bu3znuecKyo MoJeNb, BBIACTATh PU3NYECKUE BEIMYUHBI U (DOPMYIIbl, HEOOXOAUMBIE JIJIS
€€ peuieHus, NMPOBOAUTh PAcCUYEThl M OLIEHUBATH PEAIBHOCTh IOJYYEHHOTO 3HAYEHUS
(bu3nUeCKOl BEIMYNHEL;

pelmaTh KaueCTBEHHBbIE 3aJauyM: BBICTPAUBATh JIOTUYECKH HENPOTUBOPEUUBYIO
[ENOYKY PACCYKICHUI C OTIOPON Ha M3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUe
SABJICHUS;

UCIIOJIb30BaTh MPH PEIICHHH YYeOHBIX 3a7a4 COBPEMEHHBbIC WH(GOPMAIMOHHBIC
TEXHOJIOTUH JIJIsl IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIMH U MTPEICTaBICHUS yueOHOM
U Hay4YHO-TIOMYJSIPHOW WH(OpMAIMKM, TOJYYCHHOH W3 Pa3jIUYHBIX HCTOYHUKOB,
KPUTHUYECKH aHAJIM3UPOBATH MOJTy4yaeMylo HH(OpMaIIHIO;



IOPUBOANTE HPUMEPHl BKJIAJa POCCUICKUX U 3apyOEKHBIX Y4YEHBIX-(U3UKOB B
pa3BUTUE HAyKH, OOBSICHEHHE NPOLIECCOB OKPY)KAIOLIEro MUpPA, B Pa3BUTUE TEXHUKU U
TEXHOJIOTHI;

UCMOJIb30BaTh TEOPETHUUECKUE 3HAaHUS MO (PU3MKE B IOBCEIHEBHOM KM3HM JUIS
oOecrieueHusi 0€30MaCHOCTH TpPH OOpalleHWH C NpUOOpaMH W TEXHUYECKUMU
YCTPOWCTBAMH, JJsI COXPAHEHUS 3JI0pPOBbSI U COONIOAEHUS HOPM HKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH Cpeae;

paboTaTh B rpynie ¢ BHIIOJHEHUEM PA3IMYHbIX COLUAIBHBIX pOJIeH, IIaHUPOBATh
paboTy rpynIibl, pallMOHAIBLHO pacIpelesaTh 003aHHOCTH U IJIAHUPOBATh JEATEIBHOCTD
B HECTaHJAPTHBIX CUTyalUsX, aJ€KBaTHO OLICHMBATh BKJaJ KaXKJOTO U3 YYaCTHUKOB
TPYIIIBI B pEIICHNE PAaCCMaTPUBAEMON TPOOIEMBI.

K konny obydyenuss B 11 kJjacce mpeaMeTHble pe3ylbTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTpaXaTh C(hOPMUPOBAHHOCTD y 00YJAIOIIUXCA YMEHUM:

JE€MOHCTPUPOBAaTh Ha IpUMepax pojdb U MecTo (U3UKKM B (QOPMHPOBAHUU
COBPEMEHHOM HAYYHOHN KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH U TEXHOJIOTUH,
B IPAKTUYECKON AESATEIbHOCTH JIIOJEH, HEeJIOCTHOCTh U €AMHCTBO (PU3NYECKON KapTUHBI
MUDa;

YUUTBIBATh T'PAHUIBl MPUMEHEHHUS HM3YyYEHHBIX (U3NYECKHX MOJEJEH: TOYeuHBIN
ANEKTPUUYECKUNA 3apsifl, JIyd CBETa, TOUEUHBbIH MCTOYHHUK CBETA, SiACpHAs MOJENb aTOMa,
HYKJIOHHasl MOJI€JIb AaTOMHOT'O sipa NPy pelIeHUH (PU3HUECKUX 3a]1a4;

pacro3HaBaTh (pu3HUECKUE ABICHHS (TIPOLIECCH) U OOBICHATH UX HA OCHOBE 3aKOHOB
ANIEKTPOJMHAMUKY U KBAHTOBOW (DM3MKM: 3JEKTpUYEcKas MPOBOAUMOCTb, TEIUIOBOE,
CBETOBOE, XMUMHUYECKOE, MAarHUTHOE JEHCTBUSA TOKA, B3aMMOJECHCTBUE MAarHUTOB,
DJIEKTPOMAarHuTHas MHAYKLHUSA, NEHCTBUE MAarHUTHOIO IOJS HA IPOBOJHUK C TOKOM M
JNBIKYLIUHCSA 3apsil, SJEKTPOMArHUTHBIE KOJIEOAHUS M BOJIHBI, NPSIMOJUHEIHOE
pacnpocTpaHeHUEe CBETa, OTPaKEHUe, IpellomiieHue, uHTepdepeHuus, Audpakuus u
noJjspu3anus CBeTa, JUCIEpCcHs cBeTa, (orodnexTpudeckuii 3¢pdext (porodddexr),
CBETOBOE JIaBJICHHWE, BO3HMKHOBEHHME JIMHEWYaTOro CIEKTpa aToMa BOJOpPOAA,
€CTECTBEHHAs! 1 UICKYCCTBEHHAs paJJMOAKTUBHOCTb;

ONKCHIBaTh HW3YYEHHBbIE CBOMCTBa BellecTBAa (DJIEKTPUYECKHE, MAarHUTHBIE,
ONTUYECKUE, AIEKTPUUYECKYIO MPOBOJUMOCTh PA3IUYHBIX CpPEI) U AJIEKTPOMArHUTHbBIE
SBJICHUSI (IIPOLIECCHI), UCHOJb3YsI (PU3NUECKUE BEIMUYMHBI: IEKTPUUYECKUN 3apsij, cuiia
TOKa, JJIEKTPUYECKOE HANpPsDKEHHE, JJIEKTPUYECKOE CONPOTUBIEHUE, Pa3HOCTb
HOTEHIMAJIOB, SJIEKTPOABIDKYILAs cujla, padoTa TOKA, MHIYKIMS MArHUTHOIO I10JIsA, CUJIa
Awmnepa, cuna JlopeHna, HWHIYKTMBHOCTb KATYIIKH, JHEPrUs JJIEKTPUYECKOTO U
MarHuTHOTO TOJIeH, TIEPUOJl U YacTOTa KojeOaHui B KoieOaTeNIbHOM KOHTYpE, 3apsii U
CWjla TOKa B IpolLlecce TapMOHMYECKUX OSJIEKTPOMArHUTHBIX KoseOaHui, (okycHoe
paccTossHHE€ W ONTHYECKas CWJa JIMH3bl, [pPU ONMCAHMM IPABUIBHO TPAKTOBATh
(U3nYEeCKUil CMBICI MCIOJIb3yEMbIX BEJIMYMH, UX O0O3HAUEHUS W €JUHMIIbI, YKa3bIBATh
(dbopMyIIBl, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BETUUMHY C APYTUMU BEIININHAMU;

OIUCHIBaTh U3yUYCHHbIC KBAHTOBBIC SIBJICHUS M IPOLECCHI, UCIIONIB3YS (PU3HUECKUE
BEJIMYMHBI: CKOPOCTh JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI U YaCTOTa CBETA, SHEPTUs
U UMIYJIbC (POTOHA, NEPUOJ MOIYPACHaAd, SHEPTHUS CBA3U aTOMHBIX sJIEp, IPU OIUCAHUU



NPAaBWIBHO TPAKTOBaTh (PU3UUECKUI CMBICI HCTOJIb3YEMBIX BEIMYUH, UX 0003HAUECHUS U
eAVHMIIBI, YKa3bIBaTh (HOPMYJbI, CBS3bIBAIOIIME JAHHYIO (PU3WYECKYI0 BEIUYUHY C
JIPYTHUMY BEJIMYUHAMU, BRIUUCIISATH 3HAYCHUE (PU3NUECKOIN BEITMYNHEI;

aHAIM3UPOBATH (PU3NYECKUE MTPOLIECCHI U SBJICHUS, UCTIONIBb3Ys (PU3NYECKUE 3aKOHbBI
¥ TpUHIUTEL: 3aKoH OMa, 3aKOHBI MOCIEIOBATEILHOTO U MAapauIeIbHOTO COCTUHEHUS
NPOBOAHUKOB, 3akoH JlKoyns—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOM HMHAYKLHH, 3aKOH
NPSMOJIMHEHHOTO PAacIpOCTPAaHEHUsI CBETa, 3aKOHBl OTPAKEHHS CBETa, 3aKOHBI
NpeIOMIICHUs CBETa, ypaBHeHHe OWHIITeHHa 1 (poTodrddekra, 3aKOH COXpaHEHUS
SHEPIHuH, 3aKOH COXPaHEHHSI IMITYJIbCA, 3aKOH COXPAHEHUS SIEKTPUIECKOT0 3aps/a, 3aKOH
COXpaHEeHHs] MacCOBOT0 4YHCIa, MOCTyJIaThl bopa, 3aK0H paanoakTUBHOIO pacnajaa, npu
3TOM pa3inyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0 MATEMAaTHYECKOE BBIPAKCHHUE U
ycJoBHS (TpaHuUIlbl, 00J1aCTH) TPUMEHUMOCTH;

OTIPEJICNIATh HAIMpaBJICHUE BEKTOPAa WHIYKIIMM MArHUTHOTO TOJI MPOBOJHUKA C
TOKOM, CUJIbl AMriepa U cuiibl JIopeHna;

CTPOWTHh M ONHUCHIBATh HM300paKEHHE, CO3/1aBaEMOE€ IUIOCKMM 3€pKalOM, TOHKOMH
JIMH30M;

BBITIOJTHSTH AKCIIEPUMEHTHI TI0 HCCIIEAOBAHHUIO (PU3HUECKUX SBIICHUH U MPOIIECCOB C
UCIIOJIb30BAHUEM TMPSMBIX M KOCBEHHBIX HW3MEpPEHUi: mpu 3ToM (HOpMYIHPOBATH
npobnemy/3amady W THIOTE3y Yy4eOHOTO SKCIIEPHUMEHTa, COOMpaTh YCTAaHOBKY U3
MPEIJI0KEHHOTO 000PYAOBAHHUS, TPOBOUTH OMBIT U POPMYIHUPOBATH BHIBOIBI,

OCYIIECTBIISITh MPSIMbIE W KOCBEHHBIE M3MEPEHUS (PU3NUYECKUX BEIIMYUH, IIPU ITOM
BbIOMpAThH ONTUMAJIBHBIN CIIOCO0 U3MEPEHUS U HCIOIb30BaTh U3BECTHBIE METOIbI OIICHKU
IOTPELIHOCTEN U3MEPEHMUI;

UCCJIEIOBAaTh 3aBUCUMOCTH (DU3MUYECKHX BEJIMYUH C HCIIOIb30BAHUEM MPSMBIX
U3MEpPEHUN: TPU OTOM KOHCTPYUPOBATH YCTAHOBKY, (DHUKCHUPOBATH pE3YyIbTATHI
MOJIYYUEHHON 3aBHCHUMOCTU (DU3MYECKUX BEJIIMYUH B BHJIE TaOJUIl U TpapuKOB, AeNaTh
BBIBOJIBI TIO PE3YJIbTaTaM UCCIICIOBAHUS;

coOroaTh MpaBuiia 6€30MacHOro TPyAa MpH MPOBEICHUN UCCIeI0BaHUN B paMKax
y4eOHOTO IKCIEPUMEHTa, y4eOHO-HCCIEeNOBATENLCKOM M MPOEKTHOW NEATEIBHOCTH C
UCIIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOICTB U J1aOOPaTOPHOTO 00OPYIOBAHMUS,

pemaTh pacy€THhIE 33Ja4Ydl C SIBHO 33/JIaHHOW (PM3UYECKON MOJIENbI0, MCIIONIb3YS
¢dusznueckue 3aKOHBl M TMPUHLMUIIBI, Ha OCHOBE aHalM3a YCJIOBHS 3aJaud BbIOMpATh
(bu3HYECKYIO0 MOJIENb, BBIICTATh (PU3NYECKUE BEIIMYUHBI U (DOPMYITbI, HEOOXOAMMBIE IS
e€ pelleHus, MPOBOJUTh PAcu€Thl M OLIEHMBATh PEAJHLHOCTHh MOJYYEHHOTO 3HAUCHUS
(bu3nuecKoi BeINUUHBI;

pemaTth KauyeCTBEHHBIC 3aJlayd: BBICTPAMBATH JIOTUYECKH HEMPOTUBOPEUUBYIO
LENOYKY PAacCyKICHUM ¢ OMOPON Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE
SIBJICHUS,

UCIIOJIb30BaTh MpPH pEHIeHHH YYeOHBIX 3aJady COBpeMEHHble HHGOpPMalMOHHBIE
TEXHOJIOTUH JIJIsl TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAIINH U TIPEICTABICHUS y4eOHON
U Hay4YHO-TIOMYJSIpHOM MHQOpPMAIMM, TOJYYEHHOM W3 pPa3jIM4HbIX HCTOYHUKOB,
KPUTHYECKH aHAIM3UPOBATH TOJTydaeMyIo WH(OPMAIIHIO;



OOBSICHATh NPUHLUIBI ACUCTBUS MAIUH, IPUOOPOB M TEXHUUYECKUX YCTPOMWCTB,
pa3iauuaTh YCJIOBUS MX O€30M1aCHOrO UCIOIb30BaHMs B IOBCEIHEBHOM KU3HU;

NPUBOANTH TPHUMEPHl BKIAJa POCCHUICKUX U 3apyOSKHBIX YUEHBIX-(PH3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHUE MTPOLIECCOB OKPYKAIOLIEr0 MUPA, B Pa3BUTUE TEXHUKU U
TEXHOJIOTHI;

UCMOJIb30BaTh TEOPETHUUECKUE 3HAHUS MO (PU3MKE B IMOBCEIHEBHOM KM3HH JUIS
oOecrieueHusi 0€30MaCHOCTH TMpPH OOpalleHHd C NpUOOpaMH W TEXHUYECKUMU
YCTPOWCTBAMH, JJs1 COXPAHEHUS 3/I0pPOBbS U COONIOAEHUS HOPM HKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAlOIIEH Cpeae;

paboTaTh B rpynie ¢ BHIIOJHEHUEM Pa3IMYHbIX COLUAIBHBIX pOJeH, IIaHUPOBATh
paboTy rpymIibl, PALMOHAIBFHO PACIIPENEISITh 00SI3aHHOCTH U TUTAHUPOBATH IEATEIBHOCTD
B HECTAHAAPTHBIX CUTYyalUsX, aJ€KBAaTHO OLEHUBATh BKJIAJ] KaXJOTrO0 U3 YYaCTHHUKOB
TPYIIIBI B pEHICHNE PAaCCMAaTPUBAEMON TPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KonuyectBo yacos DJIEeKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeM uudpoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (mupp )
NMPoOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Paznea 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHU S
1.1 du3ukKa U METOAbl HAYYHOr'O O3HAHUS 2 bubmmorexa [OK
' s v https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
Bbu6nmuoreka [JOK
21 Kunemaruia > https://m.edsoo.ru/7f41bf72
Bbu6nmuoreka [JOK
2.2 Jluamuia 7 https://m.edsoo.ru/7f41bf72
Bbu6nmuoreka [JOK
2.3 3aKOHBI COXPaHEHHS B MEXAHUKE 6 1 1 hitps://m.cdsoo.rw/7f41bf72
Hroro no pazgeny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJUHAMUKA
11 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubmmoreka [JOK
' TEOPHHU https://m.edsoo.ru/7f41bf72
Bbu6nmuoreka [JOK
3.2 OcCHOBBI TEpPMOAMHAMUKHI 10 1 hitps//m.cdsoo.rw/7f4 1672
313 ArperaTHbl€ COCTOSIHUS BEILIECTBA. 5 bubmmoreka [IOK

@da30BbIE IIEPEXOABI

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




Hroro no pazneny 24
Paznen 4. 3JIEKTPOJAUHAMUKA
bubmnorexa [JOK
4.1 DIEKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
[TocTostHHBIN 35eKTpUYECKUil TOK. TOKH B bubmmoreka [JOK
4.2 12
pa3MUYHBIX cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pasgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME




TEMATHUYECKOE IINTAHUPOBAHUE

11 KUIACC
KonuyectBo yacos DJIEKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIie
Ne n/m P Konrpoabnsie  IIpakruueckue (mudpp )
NpoOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. 3JIEKTPOJIUHAMUKA
11 MaruuTHO€E noJie. DIeKTpOMarHuTHas 1 1 3 bubnnorexa [HOK
' WHIYKIUSA https://m.edsoo.ru/7f41¢97¢
Hroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
)1 MexaHn4yeckue U 3J1€KTPOMArHUTHBIE 9 1 bubmmoreka [JOK
' KOJICOaHMsI https://m.edsoo.ru/7f41¢97¢
29 MexaHU4YEeCKHUE U DIEKTPOMArHUTHbBIE 5 1 bubnnorexa [HOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
2.3 O 10 3
frra https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 24

Pasnea 3. OCHOBBI CIIEIIUAJIbHOM TEOPUM OTHOCUTEJBHOCTH

31 OcCHOBBI crielIUaIbHON TEOPUHU 4 ] bubanorexa HOK
OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DneMEeHTbI KBAHTOBOW ONTUKH 6 bubmorexa [TOK

https://m.edsoo.ru/7f41c97¢




bubmuorexa [JOK

4.2 CTpocre aroma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.3 A 5
TOMHOE A7IpO https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 15

Pazngea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

5.1 DNeMEeHTHI aCTPOHOMUU U aCTPOPHU3UKH 7 bubmorexa HOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Pa3znen 6. OBOBIHIAIOIEE IOBTOPEHUE

6.1 O6o0u1aromiee MOBTOPEHUE 4 ngg;;fg;ggﬁ 41c97c
Hroro no pazneny 4
PesepsHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68







INOYPOYHOE IIVTAHUPOBAHHUE

MIPSIMOJIMHENHOE IBUKCHUE

1512

10 KUIIACC
KonuyectBo yacos DJIEKTPOHHbBIE
Ne u(pposbie
Tema ypoka Konrpo HpakTu OoOopynoBanue Touku pocra ungp
n/m Bcero JIbHbIE yecKkune o0pa3oBaTe/bH
padoTbI padoThI ble pecypcsl
bubnuorexa
®du3uka — Hayka O MPUPOJE. .
Hoyt6yk II9BM RAYbook mogenn Si ~ IJOK
Hayunble MeTo1b1 TO3HAHUSA 1
1512 https://m.edsoo.ru/
OKpY’KaroIllero Mupa 03062
Poaw 1 mecTo pusuku B
. bubnuorexa
(hopMUPOBAHUHN COBPEMEHHOM ,
. Hoyt6ykx II9BM RAYbook moznenu Si~ IJOK
2 HAay4YHOU KapTHUHBI MUpa, B 1
. 1512 https://m.edsoo.ru/
MPAKTUYECKOU IEATETbHOCTH F0e33c6
B0 (7
MexaHndeckoe OBUKEHUE.
bubmuorexa
OTHOCHUTENBEHOCTD )
Hoyt6ykx II9BM RAYbook moznenu Si IJOK
MEXaHUYECKOTO JABM>KECHHUS. 1
1512 https://m.edsoo.ru/
[Tepemenienue, CKOpOCTb, {03508
YCKOpEHUE
bubnuorexa
4 PaBHOMEpHOE IIPSIMOJIMHEWHOE 1 Hoyt6yk II9BM RAYbook mogenn Si ~ IJOK
JIBUYKCHUE 1512 https://m.edsoo.ru/
ff0c3620
bubnuorexa
PaBHOyCKOpeHHOE 1 Hoyt6yk II9BM RAYbook mogenn Si ~ IJOK

https://m.edsoo.ru/
ff0c372¢




CB0OOIHOE TTa€HUE.

Hoytoyx [I9BM RAYbook monemnu Si

bubnuoreka
LHOK

6 YckopeHue cBOOOTHOTO
p A 1512 https://m.edsoo.ru/
TaeHu ff0c39cc
. bubnmoreka
KpuBonuneiiHoe 1BUXEHHUE. ,
. Hoyt6ykx II9BM RAYbook moznenu Si~ IJOK
7 JIBrb>keHUEe MaTepraibHON
1512 https://m.edsoo.ru/
TOYKH IO OKPY>KHOCTHU ff0c3ada
Cuia. Macca bubnnoreka
Hudposas naboparopust no puzuke
Tena.linepruanbHble CUCTEMBL HOK
8 N . (yuenuueckas) Hoyroyk [I19BM httos://mLed /
orcuera. [lepBriif 3akoH RAYbook mozes Si 1512 ttps://m.edsoo.ru
HrroTrona ff0c3be8
. bubnuoteka
Bropoii 3akon Herotona s Iudposas 1aboparopus 1Mo GusnKe OO
N HOK
9 MarepuaibHON TOUKH. [IpuHIMI (yuennueckas) HoyrOyk [I19BM
. https://m.edsoo.ru/
CYNEPHO3ULUN CHII RAYbook monenu Si 1512 ff0c3be8
. bubnnoreka
Tpernii 3akoH HeroToHa 1i1st Hudposas nadboparopust 1o Ghusnke
HOK
10 MaTepHaIbHbIX ToueK. [IpuHImn (yaennueckas) HoyrOyk [I19BM
. https://m.edsoo.ru/
oTHOcUTenbHOCTH [ anues RAYbook mozemn Si 1512 fF0c3beS
bubnnoreka
Cuna TsKeCTH U CuJia Iudposas madbopaTopus 1Mo Gusnke
HOK
11 BCEMUPHOTO TroreHus. [leppas (yuenuueckas) Hoyroyk [I3BM
RAYbD . https://m.edsoo.ru/
KOCMHUYecKast CKOPOCTh ook mozxemn Si 1512 70300
1y 6 o bubnnoreka
udposas mabopatopus 1mo HU3MKe
B .C .
12 e Tea. LA yrpyrocta (yuenuueckasi) Hoyroyk [I1I9BM HOK

3axoH ['yka.

RAYbook monenu Si 1512

https://m.edsoo.ru/
ff0c3el8




Cuna tpenus. Koadpdumment bubnuorexa
Toermss. CHIA COMDOTHBICHIS Iudposas mabopaTopus 1Mo Gusnke OK
13 P ] P (yuennueckas) Hoyroyx [I19BM hu med )
IIPU ABUKEHUU TEJIA B RAYbook mozesm Si 1512 ttps://m.edsoo.ru,
JKUIKOCTH MU ra3e ff0c3f76
NMinynsc MaTepuabHOM TOYKH,
bubnnorexa
CHCTEMBI MaTepUAJIbHBIX TOYEK. Hudposas naboparopus o ¢pusnke OK
14 Nmnynbe cumbl. 3akoH (yuennueckas) HoyrOyk [I19BM a
COXDAHCHIS HMIVIECA RAYbook mozesn Si 1512 https://m.edsoo.ru/
P yIbea. f0c43d6
PeakTuBHOE IBUXKECHUE
ITocTynarensHoe u
BpalaTebHOE JBUKEHUE bubnnoreka
.. Hudposas naboparopus o ¢pusnke
aOCOJTIOTHO TBEPJIOTO TEa. LIOK
15 M I (yuennueckas) HoyrOyk [I19BM httos-//m.ed /
OoMeHT cwibl. [leuo CITI.J'II)I. RAYbook mozesm Si 1512 ttps://m.edsoo.ru,
YcnoBus paBHOBECHS TBEPIAOTO ff0c41a6
Tena
Mexanuueckast pabora u
bubnuorexa
MOIIHOCTH criibl. Kunernueckas Hudposas naboparopust o Gpusnke OK
16 SHEprus MaTepUaIbHONW TOUKH. (yuennueckas) HoyrOyk [I19BM 1
Teopema 06 H3MeHEHNH RAYbook mozienn Si 1512 https://m.eds00.ru/
p . ff0c4502
KUHETUYECKON SHEPrUn
IloTeHumanpHas SHEPTHUsL.
[ToTenuumanpHas sHEpPrUst bubnmoreka
0 IehOPMEPOBAHHOH Iudposas madbopaTopus 1Mo Gusnke OK
17 YIpYT Hp P (yuenuueckas) Hoyroyk [I9BM hu Jmed /
npyxuHbl. [loTeHmansHas RAYbook mozerm Si 1512 ttps://m.edsoo.ru,
SHEPTHUs Tela BOIU3U ff0c461a
MMOBEPXHOCTU 3eMIIN
[ToTeHumaneHbIe U
I Hudposas naboparopus o ¢pusnke Bubimorexa
18 HEMOTEeHIMaJIbHbIE CHIIbI. CBS3b (yuennueckas) HoyrOyk [I19BM 10K

pa6OTBI HEIMOTCHIHUAJIBHBIX CHJI

RAYbook monenu Si 1512




C U3MEHEHHEM MEXaHUYECKOM
SHEPrUU CUCTEMBI TeJ. 3aKOH
COXPAHEHUS MEXaHUYECKOU
SHEpPruu

https://m.edsoo.ru/
ff0c478¢

Jlaboparopnas pabota
«HccnenoBanue cBsi3u pabOThHI
CHJIBI C U3MCHEHHEM

Iudposas mabopaTopus 1Mo Gusnke

19 . (yuennueckas) HoyrOyk [I19BM
MEXaHWYECKOM PHEPIUH Tena Ha RAYbook moxemn Si 1512
MIPUMEPE PACTKEHUS
PE3UHOBOTO JKI'yTa)»
KonTtpoabsHnas pabora no reme bubnnoreka
20 «KunemarTuka. lunamMuka. LIOK
3aKoHBbI COXpaHEeHMS B https://m.edsoo.ru/
MeXaHUKe» ff0c4b74
OcHOBHbBIE TIOJIOKEHUS bubnuoreka
. Hudposas naboparopus o Gpusnke
MOJIEKYJIIPHO-KHHETUYECKOU [HOK
21 5 (yuennueckas) HoyrOyk [I19BM httos./m.ed )
Teopuu. bpoyHoBCckoe RAYbook mozesm Si 1512 ttps://m.edsoo.ru
newkenue. dubdysus ff0c4dc2
Xapakrep JBUKEHUS U
B3aMMO/ICVCTBUS YaCTHII Iudposas mabopaTopus 1Mo Gusnke
22 BelecTBa. Moaenu CTpoeHus (yuennueckas) HoyrOyk [I19BM
razoB, XXHMJIKOCTEH U TBEPIBIX RAYbook monenu Si 1512
Ten
Macca monekyin. KonuuectBo Iudposas mabopaTopus 1Mo Gusnke
23 BemectBa. [locTostHHas (yuenunueckas) Hoyroyk [I19BM
ABorazpo RAYbook moznenu Si 1512
TeMmepaTypa i TEIIOBOG Hudposas naboparopust no puznke
24 (yuenuueckas) Hoyroyk [I9BM

paBHOBecue. OnpeneneHue

RAYbook monenu Si 1512




TeMrieparyps! . [IIkana
temnepatyp Llenbcus

5 Bbubmnoreka
WneansHetii ras 8 MKT. Iudposas madbopaTopus 1Mo Gusnke 110K
25 0 MKT (yuenuueckas) Hoyroyk [I3BM httos-//m.ed /
CHOBHOE€ YpaBHEHUE RAYbook momerm Si 1512 ttps://m.edsoo.ru
ff0c4fde
AOcoiroTHas TeMIiepaTypa Kak
. . bubmnoreka
Mepa CPEAHEU KUHETUICCKOU Hudposast naboparopus 1o Ghusnke OK
26 SHEPrUU JBUKEHUS MOJIEKYIL. (yuennueckas) Hoyroyk [I9BM a0
) https://m.edsoo.ru/
YpaBHenue Menpaeneena- RAYbook momenu Si 1512
" ffocS11e
Kunaneitpona
3axon Jlanbtona. [a3soBbie Iudposas madbopaTopus 1Mo Gusnke
27 (yuenuueckas) Hoyroyk [I9BM
3aKOHBI RAYbook monenu Si 1512
Jlaboparopnas pabota
Iudposas mabopaTopus 1Mo Gusnke
«HccnenoBanmne 3aBUCUMOCTH
28 (yuenunueckas) Hoyroyk [I19BM
MEK]1y ITapaMeTpaMu COCTOSTHUS RAYbook moxemn Si 1512
pa3peKEHHOTO ra3a»
Bbubmnnoreka
H3onporeccel B MAEaIBHOM rase Iudposas madbopaTopus 1Mo Gusnke OK
29 1 uX rpaduyueckoe (yuennueckas) Hoyroyk IIDBM 1
[peICTaBICHNE RAYbook mogenu Si 1512 https://m.edsoo.ru/
ff0c570e
bubmnoreka
[TapooOpa3oBanue u Lndpoas maboparopus mo pusnke OK
30 KoHAeHcauus. Mcnapenue u (yuenuueckas) Hoyroyk [I3BM 1
KUIIEHHE RAYbook mogenu Si 1512 https://m.edsoo.ru/
ff0c63b6
bubmnoreka
AOCOIOTHAS U OTHOCHUTEIHHAS Hudposas naboparopus o Gpusnke OK
31 BJI&KHOCTh BO3/lyXa. (yuennueckas) HoyrOyk [I19BM 1

Haceiennsriit nap

RAYbook monenu Si 1512

https://m.edsoo.ru/
ff0c64d8




TBépnoe Teno.

Kpucranmmaeckue u amopdasie bubnuorexa
N Hudposas naboparopust o ¢pusnke
Tena. AHU30TPOIHS CBOMCTB HOK
32 K (yuenuueckas) Hoyroyk [I19BM httos://m.ed /
Kpuctamios. XKunkue RAYbook momerm Si 1512 ttps://m.edsoo.ru,
kpuctamibl. CoBpeMeHHbIE ff0c65f0
Marepuabl
bubnnorexa
[InaBieHue U KpUCTATUTU3ALIMSL. Hudposas naboparopust no puznke
[HOK
33 V nenpHas TEIIOTA [IABJICHUS. (yaenuueckas) Hoyr6yx IISBM httos://m.ed /
CyGHHMaHI/IH RAYbook moxenu Si 1512 tps://m.edsoo.u
ff0c6708
Buyrtpenuss sHeprus
TEPMOJAMHAMUYECKON CUCTEMBI bubnmoreka
.. Hudposas naboparopus no ¢pusnke
U CHIOCOOBI €€ N3MEHEHUS. HOK
34 K 5 (yuenuueckas) Hoyroyk [I19BM httos://m.ed /
OJINYECTBO TEIUIOTHI U padoTa. RAYbook momerm Si 1512 ttps://m.edsoo.ru,
BuyTtpennsis sneprus f10c5952
OJIHOATOMHOTO UCaJIbHOTO raza
bubnnoreka
Hudposas naboparopust no puznke IZ)£H oK
35 Bunsl Terionepenaun (yuenndeckas) Hoyroyk II9BM }Ill J/m.ed /
RAYbook mozenn Si 1512 Ups://m.eCs00.1u
ff0c5c36
bubnuoteka
Hudposas naboparopust no puznke IZ)EH .
36 YpaBHEHHE TEIUIOBOro OaaHca (yuenuueckas) Hoyroyk [I3BM }Ill Jim.ed /
RAYbook momenu Si 1512 Ups: TM.eds00.1
ff0c6820
VY nenbHast TENI0EMKOCTh gy 5 0 bubnnoreka
ndposast maboparopus 1o GpuznKe
emectsa. KonnuecTBo Temnsio
37 BOHIECTR AIMHACCTRO TEILIOTRT (yuenuueckasi) Hoyroyk [I9BM HOK

IIPH TeILIoNepeIaye.
AnmabaTHBIN MpoIecc

RAYbook monenu Si 1512

https://m.edsoo.ru/
ff0c5¢36




[TepBbIii 3aKOH TEPMOAMHAMUKHU

Hudposas naboparopust no puznke

bubnuoreka
LHOK

38 1 €ro MpUMEHEHHE K (yuennueckas) Hoyroyk [I9BM httos:/m.cd )
usonpoueccam RAYbook mozxenu Si 1512 t1ps:/m.eds00.1u,
ffOcSefc

Heobparimocts nporieccos B Hudposast naboparopust 1o Gpusnke BI?£HOTGKa

39 npupoze. Bropoii 3akoH (yuenuueckas) Hoyroyk [I9BM }LII Jmed )

TEPMO/IMHAMHUKH RAYbook mozenn Si 1512 tps://m.edsoo.ru
ff0c6230
bubnmoreka

. Hudposas naboparopust o ¢pusnke oSOt

[Tpunmun nevicteus u KT/ LIOK

40 . (yuenuueckas) Hoyroyk [I9BM
TEIJIOBOW MaIlIMHBI RAYbook mozema Si 1512 https://m.edsoo.ru/
ff0c600a
Hudposas naboparopust no puznke
41 [uxn Kapno u ero KITJ (yuenuueckas) Hoyroyk [I9BM
RAYbook momenu Si 1512
DKOJOTHYECKHE MTPOOTEMbI Hngposas naboparopws 1o dusuice
42 (yuenuueckas) Hoyroyk [I9BM
TETIOIHEPTETHIH RAYbook mozeu Si 1512
. bubnnoreka
O6o0maromuii ypok Iudposas naboparopus no usmke %EH e
43 «MounekynspHas puzmnka. (yuenuueckas) Hoyroyk [I9BM &

OCHOBBI TEPMOIUHAMHKI RAYbook moen Si 1512 https:/m.edsoo.ru/
ff0c6938
bubnuorexa

KonTpoabHasi padora no reme OK

44 «MoJiexkynsapHas pu3nKa. 1
OCHOBBI TEPMOANHAMHKH hitps:: mcdsuo.ru:
pMoa ff0c6a50
bubnuorexa
DnekTpu3anus Tenl. Hudposas naboparopust no puznke OK
45 DnekTpuyeckuit 3apsaa. [Isa (yuenuueckas) Hoyroyk [I9BM 1

BHUJIAa SJICKTPUYICCKHUX 3apA10B

RAYbook monenu Si 1512

https://m.edsoo.ru/
ff0c6bcc




3aKOH COXpaHEHUS

Hudposas naboparopust no puznke

bubnuoreka
LHOK

46 (yuenuueckas) Hoyroyk [I9BM y )
DJIEKTPUYECKOr0 3apsiaa RAYbook moxemu Si 1512 https://m.edsoo.ru
ff0c6bcc
3axoH KynoHa. bubnnorexa
o Iudposas madbopaTopus 1Mo Gusnke
B3anmoneiicTere 3apsi0B. HOK
47 T . . (yuennueckas) HoyrOyk [I19BM httos-//m.ed /
OYEYHBIH JIEKTPUUYECKUI RAYbook mozesm Si 1512 ttps://m.edsoo.ru
3apsiz ff0c6eed
DNEKTPUUECKOE MOJIE.
HanpspxéHHOCTD bubnnorexa
Iudposas madbopaTopus 1Mo Gusnke
JIEKTPUYECKOT0 noJis. JInnuum ILHOK
48 I (yuenunueckas) Hoyroyk [I19BM httos.//m.ed )
HarnpspkeHHOCTH. [IpuHimn RAYbook mozes Si 1512 ttps://m.edsoo.ru
CYIIEPIIO3UIAN SIIEKTPUIECKUX ff0c6df2
TTOJIEH.
IloTenumanpHas sHEpPIrus
3apsKEHHOrO TeJa B
OJTHOPOJTHOM Bubmmoreka
Iudposas madbopaTopus 1Mo Gusnke
9JIEKTPOCTAaTHYECKOM IIOJIE. HOK
49 Pa (yuennueckas) HoyrOyk [I19BM httos-//m.ed /
abora cun RAYbook mozerm Si 1512 ttps://m.edsoo.ru
3IIEKTPOCTATUYECKOTO TOJIS. f0c6£00
[Torenmman. PasHocts
MOTEHIMATIOB
[IpoBOIHMKYN M AUBIIEKTPUKU B bubnmoreka
Hudposas naboparopust no puznke
9JIEKTPOCTATHYECKOM IIOJIE. HOK
50 (yuenuueckas) Hoyroyk [I9BM httos://m.ed /
JuanekTpudeckas RAYbook mozerm Si 1512 ttps://m.edsoo.ru,
IIPOHUIIAEMOCTH ff0c7018
) Iudposas mabopaTopus 1Mo Gusnke BubimoTeKa
51 OnekrpoémkocTh. Konaencarop (yuennueckas) HoyrOyk [I19BM 110K

RAYbook monenu Si 1512




https://m.edsoo.ru/
ff0c7126

. bubnmoreka
DIIEKTPOEMKOCTH TIIIOCKOTO Iudposast 1abopaTopusi 1o Gpusuke
[HOK
52 KOHJIEHCATOpa. JHEeprus (yuennueckas) HoyrOyk [I19BM
3apsUKEHHOTO KOHJIEHCATOpa RAYbook momenu Si 1512 https://m.edsoo.ru/
P A P F0C72¢0
Jlaboparopnast pabota [udposas maboparopust o husmke
53 "N3mepenue 351eKTpOoEMKOCTH 1 (yuennueckas) Hoyroyk [I9BM
KOHJIeHcaTopa" RAYbook momemn Si 1512
[Tpuniun nercTBus u
IIPUMEHEHNE KOHJIEHCATOPOB,
Hudposas naboparopus no puzuke
KOIMPOBAJIBHOTO anmapara,
54 . (yuenuueckas) Hoyroyk [I9BM
CTPYHHOTO TIPHHTCpA. RAYbook monenu Si 1512
DneKTpocTaTUYecKas 3alluTa.
3a3eMIIeHHE AIIEKTPONPUOOPOB
DJIEKTPUUYECKUH TOK, YCIOBUSA
€ro CyILIECTBOBaHUS. Hudposas naboparopust no puznke
55 [ToctosHHbIM TOK. CHila TOKa. (yuenuueckas) Hoyroyk [I9BM
Hanpsokenne. ConpoTuBieHHE. RAYbook mozxenu Si 1512
3akon OMa AJ1s yyacTKa Lenu
IlocnenmoBarensHOE,
MapajuieIbHOE, CMEIIaHHOE bubnmoreka
Hudposas naboparopus no puzuke
COCIMHCHHEC IIPOBOJHHUKOB. HOK
56 a6 5 0.5 (yuennueckas) Hoyroyk [I19BM htos:/m.ed )
abopaTopHas pabota RAYbook mozes Si 1512 ttps://m.edsoo.ru.
«M3ydyeHne CMEIIaHHOTO ff0c7410
COCIMHEHUS PE3UCTOPOBY»
Pa6ota u moutHOCTH
1T Hudposas naboparopust no puznke Bubimorexa
57 AIEKTPUYECKOTO TOKA. 3aKOH (yuenuueckas) Hoyroyk [I9BM 110K

Jxoynsa-Jlenna

RAYbook monenu Si 1512




https://m.edsoo.ru/
ff0c7838

3akon OMa J1st MOJTHOM
(3aMKHYTOM) 3JIEKTPUUECKOM

bubnnoreka
uenu. Koporkoe 3aMbikanue. Iudposas mabopaTopus 1Mo Gusnke OK
58 Jlaboparopnas pabota 0.5 (yuennueckas) Hoyroyx [I19BM }Ijt med )
. s://m.edsoo.ru
«V3mepenne DJIC UCTOUHUKA RAYbook monemu Si 1512 ff012;7aeo
TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHUS»
DNEeKTpOHHAs IPOBOJAUMOCTD
TBEPABIX METAJLJIOB. Iudposas mabopaTopus 1Mo Gusnke
59 3aBHCUMOCTb CONPOTUBIICHUS (yuennueckas) HoyrOyk [I19BM
METAJUTOB OT TEMITEPaTyphl. RAYbook monemnu Si 1512
CBepXmpoBOANMOCTh
DNEKTPUUECKUH TOK B
MOJIYITPOBOIHUKAX.
bubnuorexa
[TonynpoBoAHUKH, X Iudposast 1abopaTopusi 1o Gpusnke
[HOK
60 coOCTBeHHAs! U IPUMECHAs (yuenunueckas) Hoyroyk [I19BM
. . https://m.edsoo.ru/
poBOoAUMOCTh. CBolCTBA p—n- RAYbook momemn Si 1512
ff0c84ae
rnepexo/a.
[TomynpoBOTHUKOBEIE TPUOOPHI
. Hudposas naboparopus o Gpusnke
DNEeKTPUUYECKHUI TOK B BaKyyMe.
61 Croit 3 Yy (yuenuueckasi) Hoyroyk [I19BM
BOMCTBA 3JIEKTPOHHBIX ITyYKOB RAYbook moxenu Si 1512
DJIEKTPUYECKUIN TOK B
bubnuorexa
pacTBopax M paciuiaBax Hudposas naboparopust no puzuke
HOK
62 3JIEKTPOJIUTOB. (yuenuueckas) Hoyroyk [I9BM httose//m.ed )
DIEKTPOIUTHYECKAs RAYbook mozenu Si 1512 P8/ .eC800. 1

JTUCCOIanus. DIEKTPOIINU3

ff0c82ba




DNEKTPUUECKUN TOK B ra3ax. bubnnoreka
. Hudposas naboparopus o Gpusnke
CamocTosTenbHbIN U IHOK
63 . 1 (yuennueckas) HoyrOyk [I19BM httos-//m.ed /
HECaMOCTOSITEIbHBIA pa3ps/I. RAYbook moxenn Si 1512 ttps://m.edsoo.ru
Momaus. I1masma ff0c84ae
DneKTpuuecKue mprudopsl 1 bubnuorexa
CTPOMCTBA U UX MPAKTUYECKOE Hugposas nabopatopus o dusike OK
64 ye1p i P 1 (yuennueckas) HoyrOyk [I19BM hu Jmed /
npuMeHenue. [IpaBuna TeXHUKH RAYbook moxenn Si 1512 ttps://m.edsoo.ru
0€e30MacHOCTH ff0c86fc
bubnuorexa
65 O6o0maromuii ypok 1 Hoyt6yx [I9BM RAYbook momenu Si ~ [TOK
«DIIEKTPOIMHAMUKAY 1512 https://m.edsoo.ru/
ff0c88be
KonTtpoabsnas pabora no reme
bubnuorexa
«IIEKTPOCTATHKA.
66 IlocTosAHHBIN 3JIEKT i 1 HOK
puYecKuit
https://m.edsoo.ru/
TOK. TokH B pasjiIn4HbIX Ff0c8a8a
cpeaax» 11i0csas:
. bubnmnoreka
Pe3epBHbIil ypoK.
HOK
67 KoutpoJabHas paéora no reme 1
https://m.edsoo.ru/
"JaekTpoauHaMuka' Ff0c8e56
. bubnuorexa
Pe3epBHbIil ypoK. ,
. Hoyt6ykx II9BM RAYbook moznenu Si IJOK
68 O6o00maromuii ypok 1mo TeMam 1
10 xmacea 1512 https://m.edsoo.ru/
A FOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 68
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INOYPOYHOE IIJTAHUPOBAHHME

11 KJIACC
KonuyectBo yacos DJIEeKTPOHHBIE
Ne OobopynoBanue Touxku u(pposbIe
Tema ypoka Koutpo  Ilpakrtu pya uugp
n/n Bceero JbHBIE yecKHe pocra oOpa3oBaTe/ibHbIE
padoThI padoTbI pecypcbl
[TocTossHHBIE MATHUTHI U UX HoviGvi I3BM
B3auMoOcicTBHE. MarHuTHOE IIO0JIE. OYTOYK . bu6mmoreka [IOK
. 1 RAYbook monemnu Si
BexTop MarHuTHOM MHIAYKLIHH. 1512 https://m.edsoo.ru/ff0c9778
JIMHUM MarHUTHOW UHAYKUUU
MarauTHO€E 1oJIe MPOBOIHUKA C HoviGvi I3BM
TokoM. OnbIT Dpcrena. OYTOYE . bubnnorexka [JOK
. 1 RAYbook moxmenu Si
B3anmoaeiicTBre MpoOBOAHUKOB C 1512 https://m.edsoo.ru/ff0c98fe
TOKOM
Hudposas nabopaTopust
JIaboparopnas pabora «M3ydyenue 10 u3uKe (ydeHHYEcKas) Bu6morexa LIOK
MAarHUTHOTO IOJISl KaTYILIKHU C 1 1 Hoyt6yk [I13BM
. https://m.edsoo.ru/ff0c98fe
TOKOM) RAYbook monenu Si
1512
JleiicTBME MarHUTHOTO TOJISI Ha
IIPOBOAHMK C ToKoM. Cuita Amnepa. [udposas nadoparopus
Jlaboparopnas pabota | | ;Zg;%if;g;izmqecmﬂ) bubmmoreka [JOK
«HccrnenoBanue eMcTBUSA RAYbook Moenu Si https://m.edsoo.ru/ff0c9ac0
MOCTOSSHHOTO MarHMWTa Ha paMKy C 1512
TOKOM»
N Hudposas naboparopust
JlelicTBME MarHUTHOTO TTOJIS Ha bubanorexa HOK
1 o ¢uzuke (yueHHIecKas)

JBUKYITYIOCS 3apSyKEHHYIO

Hoytoyx [I9BM

https://m.edsoo.ru/ff0c9df4




yactuily. Cuia Jlopenna. Pabora
cuiel JlopeHua

RAYbook monenn Si
1512

DNeKTpOMarHuTHas MHIYKIIHS.
IToTOoK BEKTOpa MarHUTHOM

Hudposas 1abopaTopust
no ¢usuke (yueHHn4IecKas)

6 unaykuuu. DJ1C uaayKiun. 3akoH Hoytoyx [I13BM
3JIEKTPOMATHUTHON MHIAYKLIMU RAYbook moxmenu Si
®dapanes 1512
Hudposas naboparopust
Jlaboparopnas pabota 1o (usmke (ydeHHIEeCcKas) Bu6morexa LIOK
7 «MccnenoBanue siBICHUS Hoytoyx [I13BM
. . https://m.edsoo.ru/ff0cal 50
3IIEKTPOMATHUTHOW UHYKIIAW RAYbook moxmenu Si
1512
NuaykTuBHOCTH. SIBIEHUE
CaMOWH nn. DJ1C Hoytoyk [I9BM
8 CaMOI/IHHyKHI/II/I 9§e rus Rzoxy;bz’:k mozenu Si bubmorexa HOK
FYKIEH. P A https://m.edsoo.ru/ff0ca600
MardMTHOTO TIOJIS KATYIIKHA C TOKOM. 1512
DNEKTPOMarHuTHOE MO0JIe
TexHnYeckue ycTpoiicTBa U uX
MPUMEHEHHE: TOCTOSTHHBIE MarHUTBHI, Hudposas nadoparopus
no ¢u3uke (yueHH4Ieckas)
AJIEKTPOMArHUTHI,
9 Hoyt6yk [I13BM
AJIEKTPOJIBUTATENb, YCKOPUTEIHN RAYbook moze Si
3JI€MEHTapHBIX YACTHII, 1512
WHJYKIMOHHAA M1€Yb
O06o0marommii ypox «Mardutsoe Hoytoykx ITOBM
P TIOYE . bubmuorexa [JOK
10 noJje. DJIeKTpOMarHuTHast RAYbook monenu Si
https://m.edsoo.ru/ff0cab82
HHIYKITHAS 1512
KountpoabHas paéora no reme
P P bubmuorexa [JOK
11 «MaruuTHoe moJie.

J1eKTPOMATHUTHAST MHIYKIUSD)

https://m.edsoo.ru/ff0cad58




CBOOOIHBIE MEXAHUYECKUE

KoJiebanus1. ['apMoHnyeckue Hoyt6yk ITPBM
P OYIOYE . bubmnorexa [JOK
12 KoJieOaHus. YpaBHEHHE RAYbook mozgenu Si
. https://m.edsoo.ru/ff0caf06
rapMOHHYECKUX KOJICOAHMIA. 1512
[IpeBpatienue sHepruu
JlaboparopHast pabora Ludposas mabopaTopust
«HccrnenoBanue 3aBUCHUMOCTH 1o (usmke (yaeHHIECKas)
13 Mepro/Ia MajbIX KoJieOaHuil Tpy3a Ha Hoytoyx [I13BM
HUTH OT JJIMHBI HUTH U MacCChI RAYbook monenu Si
rpy3a» 1512
KonebarenpHbIi KOHTYD.
CBoOOAHBIC PTIEKTPOMArHUTHBIC HoviGvi IBM
KoJIcOaHMs B HIACATEHOM OyTOYEK . Bbu6nmuoreka [JOK
14 RAYbook Mmogenu Si
KOJIeOaTeIbHOM KOHTYpE. AHAJIOTHS 1512 https://m.edsoo.ru/ff0cb820
MEXy MEXaHUYECKUMH U
ANEKTPOMArHUTHBIMU KOJIEOAHUSIMU
®opmyna TomcoHa. 3akoH Hoytoyk [I9BM
Ly OYIOYE . bubmuorexa [JOK
15 COXPAHEHUS SHEPTUHU B UICATHLHOM RAYbook moxenu Si
https://m.edsoo.ru/ff0cb9c4
KOJIe0aTETBHOM KOHTYpPE 1512
IIpencrasnenue o 3aTyxaromux
KoJieOaHUsAX. BeIHYKIEHHbIC Hoyt6yk I[T9BM
J OYIOYE . bubmuorexa [JOK
16 MEXaHWYECKHE KOJIeOaHusI. RAYbook mozxenu Si
https://m.edsoo.ru/ff0cbb86
Pesonanc. BelnyxaeHHbIe 1512
AJICKTPOMArHUTHBIE KOJICOAHMS
IlepeMeHHBIN TOK.
CunycoumaabHblil HEPEMEHHBIN TOK. Hovyroyk II1PBM
17 Mo yHOCTL ne eMeHIfOFO TOKa Rzy;bZSk Moenu Si bubmorexa [IOK
. p i 1512 8 https://m.edsoo.ru/ff0cbd34
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3HAYECHHME CUJIbI TOKA M HAMIPSHKEHUS




Tpanchopmarop. [IpousBoacTso, Hoytoyk [I9BM
18 nepeaayda u moTpedaeHue RAYbook mozgenu Si
DIIEKTPUYECKON SHEPTHU 1512
Y CTpOUCTBO U MPAKTUYECKOE
Hoyt6yx IT9BM
IIPUMEHEHUE AIEKTPUIECKOTO . bubmmoreka [IOK
19 RAYbook Mmogenu Si
3BOHKA, T€HEpPATOpa MEPEMEHHOTO 1512 https://m.edsoo.ru/ff0cc324
TOKa, JIMTHUM 3JIeKTporepeaady
DKOJIOTUYECKHE PUCKU IIPU
IIPOU3BOJICTBE DJIEKTPOIHEPTUH. Hoyt6yk [I13BM
20 KynbTypa ncnosnb3oBanus RAYbook mozmenu Si
ANIEKTPOIHEPTUH B TIOBCEAHEBHOM 1512
KU3ZHU
MexaHnueckre BOJIHBI, YCIIOBUS
acripoctpanenus. llepuon. Hoytoyx [I13BM
21 I():KO pOCTI:.p acmpocT aEIeHI/IH u Rzy;bzgk Mozenu Si bubmorexa HOK
p pactpoctp 8 https://m.edsoo.ru/ff0cca54
anrHa BOJHEL [lomepeyHbie u 1512
MIPOJIOJILHBIE BOJIHBI
Hudposas naboparopust
” 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH Eo q’?“;g;izmqecmﬂ) bubmmoreka [JOK
oyTOyK .
3ByKa. Beicora ToHa. TemOp 3Byka RAYbook Moz Si https://m.edsoo.ru/ff0cccOc
1512
DNeKTPOMarHUTHBIE BOJIHBI, UX Hoyt6yk ITPBM
. P OYTOYK . bubmuorexa [JOK
23 cBoMcTBa U ckopocTsk. [lIkana RAYbook moxenu Si
https://m.edsoo.ru/ff0ccfe0
DIIEKTPOMArHUTHBIX BOJIH 1512
[IpuHIMIIBI paANOCBA3U U Hoyt6yx [I9BM
24 TeseBuAeHus. Pa3Butue cpeacts RAYbook Mmogenu Si
cBs3U. Paguonokamms 1512




KonTtpoabnas pa6ora

Bbu6nuoreka [JOK

25
«Kosne0aHusi ¥ BOJHBI» https://m.edsoo.ru/ff0cc6f8
[IpssMOnMHENHOE paCIIPOCTPAHEHUE Hugposas nabopatopns
. o (pusuKke (yaeHudecKast)
26 CBETa B OJIHOPOJIHOM Cpejie. Hoy16yx II9BM bubmmoreka [JOK
Toueunslii CTOUHUK cBeTa. JIyd RAYbook Moenu Si https://m.edsoo.ru/ff0cd350
Hudposas mabopaTopust
Otpaxxenue cBeTa. 3aKOHbI no ¢usuke (ydeHH4ecKas)
bu6 OK
27 oTrpaxeHus ceera. [loctpoeHue Hoyt6yk II9BM htlf J.I/I;IOTe(I;a 1 F0cd4e0
U300paKCHUIA B IJIOCKOM 3epKaJie RAYbook mozenu Si DE:ALEER00. UTRECRe
1512
IIpenomiienue csera. [lonnoe Hudposas nadoparopus
73 BHYTPEHHEE OTPaKEHUE. g:)g;%?g;g;;mqecmﬂ) bubmmoreka [IOK
[IpenenbHbIN YroJ MOJTHOTO RAYbook Moenu Si https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKEHUS
1512
Hudposas n1aboparopust
29 Jlabopartopnast pabora «M3mepenne EZ;?:;?KK;(Q}E;ZM%CKM) bubanorexa [HOK
[IOKa3aTelIs IPEJIOMIICHUS CTEKIIa RAYbook Moze Si https://m.edsoo.ru/ff0cd67a
1512
Jlunzel. [loctpoenue n3odpaxeHuit Hoyt0yk II9BM
. bub6 OK
30 B 11H3e. DopMyna TOHKOU JTUH3BI. RAYbook moznenu Si nosmoreka [
v 1512 https://m.edsoo.ru/ff0cddle
BEJIMYCHUE JIMH3BI
Hudposas nabopaTopust
Jlaboparopnas pabota 1o (u3uKe (yIeHHUECKast)
31 «MccnenoBanue CBONCTB Hoytoyx [I9BM
M300paXEHUI B TUH3AX) RAYbook mozmenu Si

1512




Hucnepcus cera. Cl0XKHBIN COCTaB
oenoro ceera. L{ert. JlabopaTopras

udposas naboparopust
o ¢usuke (yueHH4IecKas)

32 5 Hab Hoyt6yk [I13BM
pabora «Habmroaenue nucnepcnu RAYbook Mozeit Si
CBETa» 1512
Hudposas nabopaTopust
3 Wutepdepennus ceera. Audpaxius ;IO (bl/?m;g;izmqecmﬂ) bubmmoreka [IOK
N oyTOyK .
cBeta. [ludpaknmuonnas pemeTka RAYbook Moz Si https://m.edsoo.ru/ff0ced22
1512
) HoytOyx II9BM
ITonepedHocTs CcBETO OJIH.
34 MEPEYHOCTh CBETOBBIX BOJIH RAYbook mozemn Si bubnuoreka [IOK
[Tonspusanus ceera 1512 https://m.edsoo.ru/ff0cf02e
Hudposas mabopaTopust
OnTuueckue MpuOOPHI U yCTPOiicTBa no ¢usmke (ydeHH4ecKas)
35 1 yCTIOBHSI HX O€30MacCHOTO Hoyt6ykx [I9BM
[IPUMEHEHHUS RAYbook mogenu Si
1512
['panuiipl TpUMEHUMOCTH
. Hoyt6yk [I13BM
KJIACCUYECKON MEXaHUKH. . bubmuorexa [JOK
36 . RAYbook monenu Si
[ToctynaTel cnenuaibHOM TEOPUU 1512 https://m.edsoo.ru/ff0cf862
OTHOCUTEITbHOCTH
OTHOCUTENBHOCTH Hoytoyx [I13BM
OYTOYE . bubmuorexa [JOK
37 OJIHOBPEMEHHOCTH. 3aMe/IJIeHHE RAYbook moznenu Si
https://m.edsoo.ru/ff0cfa42
BPEMEHH U COKPAIICHHE JTTHHBI 1512
DHEpPrusi ¥ UMITYJIbC HoviGvi I3BM
PENATUBUCTCKOMN YacTulbl. CBS3b OyTOYEK . bubnnorexa HOK
38 . RAYbook momenu Si
MAacCHI C SJHEPTUEN U UMITYJIHCOM. 1512 https://m.edsoo.ru/ff0cfc68
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KonTtpouabsnas padora «Onruka.

Bbu6nuoreka [JOK

39 0] i
CHOBBI CICHHATLHON TeOpHH https://m.edsoo.ru/ff0cf610
OTHOCHTEJIbHOCTH»
Hudposas naboparopust
40 ®otonbl. opmyna [1nanka. Eo q’?“;g;izmqecmﬂ) bubmmoreka [JOK
oyTOyK .
DHeprusi U UMIyJbC GpoToHa RA Ybook Moze Si https://m.edsoo.ru/ff0cfel6
1512
Hudposas 1abopaTopust
OTKpbITHE U HCCIIETOBAHUE no ¢usuke (yueHHn4IecKas) Bubmorexa [IOK
41 ¢doroaddexra. OnbiTer A. T Hoyt6yx [I9BM httos:/fm.ed Ef0cEioa
CronetoBa RAYbook mozenu Si s Medsoo. L el
1512
Hudposas naboparopust
3avI<0H1>1 (})OTOBq)(beKTa. VYpaBHeHue 10 u3nKe (yueHHIecKas) BuGmorexa LIOK
42 DiiamreliHa 11 potodrddexra. Hoyt6ykx II9BM
. https://m.edsoo.ru/ff0d015¢
«Kpachast rpanuna» Gporospdexra RAYbook mozenu Si
1512
Hudposas nabopaTopust
JaBnenne cBeta. OnbITHI H; H. o (usuke (yueHHnIecKas) Butmiorexa LIOK
43 JleOGeneBa. XumMudeckoe ACHCTBIE Hoyt6ykx [I9BM
. https://m.edsoo.ru/ff0d04a6
CcBETa RAYbook monxenu Si
1512
TexHuyeckue ycTponucTBa u Hudposas nadoparopus
MPaKTUYECKOE IPUMEHEHHUE: no pusuke (yueHmeckas)
44 P P ' Hoyr6yx TIBM
dboTosmeMeHT, (OTOIaTUHK, RAYbook Mot Si
CoJIHEUHas OaTapesi, CBETOIUO]] 1512
Hoyt6yx IT9BM
Pemenue 3ampau no reme «ieme
45 LICHUE 3a7a4 10 TEM JIEMEHTEI RAYbook mozes Si Bbu6nmuoreka [JOK

KBAHTOBOU OIITHUKH)

1512

https://m.edsoo.ru/ff0d0302




Monens aroma ToMcoHa. OTBITHI Hoyroyx IIPBM
46 Pe:e[ (dhopa 1mo paccessHuIO o Rzy;bZSk Mozenu Si bubmorexa HOK
pOOPA P 8 https://m.edsoo.ru/ff0d091a
yacrtull. [lnanerapuas MoENb aToMa 1512
Hoyt6yk IT9BM
47 IToctynater bopa Rzy;bzgk Mojenu Si bubmorexa LHOK
Y p 1512 A https://m.edsoo.ru/ff0dOafa
Nznyyenue u normuoiieHue (poToHOB
v ¢ Hoyt6yx IT9BM
43 IIPU NIEPEXOJE ATOMA C OJTHOTO RAYbook moze Si bubmmoreka [JOK
YPOBHS SHEPTrUM Ha Apyroil. Bumbl 1512 https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BonHoBEbIe cBoiicTBa yacTull. BoiaHEI HoviGvk I3BM
ne bpoitna. Kopnyckynsipao- OYTOYK . bubmmoreka [JOK
49 . RAYbook Mmogenu Si
BOJIHOBOM nyanu3M. CIOHTaHHOE U 1512 https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE U3JTyYCHHE
OTKpbITHE PaIMOAKTUBHOCTH. HoviGvi I3BM
OmnbiThl Pesepdopaa mo OYIOYE . bubmmoreka [IOK
50 RAYbook monenu Si
OIIPEIEIICHUIO COCTaBa 1512 https://m.edsoo.ru/ff0d0fd2
PaIMOAKTHBHOTO U3ITYyUCHUS
CgoiicTBa anb(da-, 6era-, ramma-
u3nydeHus. BausHaue Hoyrbyx [I5BM
51 i ' RAYbook Mmogenu Si
PaANOAKTUBHOCTHU Ha KUBbIE 1512
OpraHu3Mbl
OTKpbITHE IPOTOHA U HEUTPOHA. HoviGvi TI9BM
N3otombl. Anbda-pacma. OYTOYE . bubnnorexa HOK
52 N . RAYbook moxmenu Si
DNEKTPOHHBIA U TO3UTPOHHBIN OeTa- 1512 https://m.edsoo.ru/ff0d1162
pacnaz. ['aMmMa-usinydenue
DHeprus CBSI31 HYKJIOHOB B si/Ipe. Hoyt6yk [19BM
53 A epHHe eak I/IiKﬂ e Hmﬁﬂp Rzy;bzgk Mojenu Si bubmorexa LOK
Aep PCAKIH. AP A https://m.edsoo.ru/ff0d1356
peakTop. [IpoGIieMbl, TEpPCIEKTUBHI, 1512




AKOJIOTUYECKUE ACTIEKTHI SIEPHOI
SHEPTeTHKU

DnemeHTapHbIe YacTUIIBl. OTKPHITHE
MO3UTpOoHA. MeTonbl HAOMIOACHUS U

€rUCTpalliU SJIEMEHTAPHBIX HoytoOyk ITOBM
54 EaCTHup Kpyrusiit CTOJIp RAy';bZok monenu Si Bubmorexa IIOK
F PYE https://m.edsoo.ru/ff0d0e38
«DyHIaMeHTaIbHbIE 1512
B3auMogercTBUA. ENUHCTBO
(hbU3UYIECKOI KapTUHBI MUPaY
DTanbl pa3BUTHS ACTPOHOMHUH.
[IpuknagHoOE 1 MUPOBO33PEHYECKOE
3HaYeHUE acTPOHOMUHU. Bun Hoyroyx IT5BM
55 . p ’ RAYbook monenu Si
3B&3mHOTO Heba. Co3Be3aus, IpKue 1512
3BE3IbI, INTAHETHI, UX BUIUMOE
nBrkenre. CojlHEUHAs cucTeMa
Hoytoyk IT9BM
Connue. ConHeuHast akTUBHOCTb. yroy )
56 . RAYbook monenu Si
Ucrounuk sneprun CosiHLIA U 3BE3NT 1512
3BE3bI, NX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IbI TJIABHOM
[MOCIEI0BaTENLHOCTH. BHyTpennee Hoyroyx II5BM
57 B + PHYID RAYbook mozenu Si
ctpoenue 38&31. COBpeMEHHbIE 1512
MIPEACTABICHUS O MPOUCXOKICHUU U
sposroru CotHIa U 3BE3]
Mneunsiii [1yTe — Hama
Hoytoyx [I9BM
TI'amaxTuka. IlomosxeHue U ABHKEHUE .
58 RAYbook monenu Si
Comnnana B I'amaktuke. I'anakTuku. 1512

UYEpHble AbIPBI B sipax rajJakTHK




Bcenennas. PaszOeranue rajakTuk.

Hoyt6yx IT9BM
Teopus bosbiioro B3pbiBa. )
59 RAYbook Mmogenu Si
PennkroBoe u3nydeHue. 1512
MeraranakTuka
Hoyt6yk [I13BM
Hepemennsie mpoOieMbl
60 P P RAYbook moaenu Si
aCTPOHOMUU 1512
61 KouTtpoJsbHas padora «JjieMeHTbI
ACTPOHOMMUH U ACTPOPUIMKH»
O6o06maromuit ypok. Ponb ¢puzuku
1 aCTPOHOMHH B SKOHOMHYECKOM, Hoyt6yx [I9BM
62 TEXHOJIOTHYCCKOH, COLIMAILHON 1 RAYbook momenu Si
ITHYECKOM cepax AessTeTbHOCTH 1512
YeoBeKa
O6o6matomuii ypok. Pois u Mmecto
(GU3MKK ¥ aCTPOHOMUH B Hoyr6yx II9BM
63 Vp . RAYbook monenu Si
COBpEMEHHOW Hay4YHOU KapTHUHE 1512
MuUpa
O6o6maromuii ypok. Poib
. Hoyt6yx [I13BM
¢busnveckoil Teopuu B .
64 . RAYbook monenu Si
(hopMUpOBaHHUH TIPEICTABICHUH O 1512
(bu3MUeCKOi KapTUHE MUpa
Oo6o06matomuii ypok. Mecto
(bu3MUYECKOi KapTUHBI MHpA B Hoyt6ykx II9BM
65 o01IeM psiTy COBPEMEHHBIX RAYbook mozmenu Si
1512

€CTECTBEHHO-HAYYHBIX
MPEJCTABICHUI O IPUPOJIE




PesepBHbIil ypok. MarautHoe mnoie.

Hoyt6yx [I13BM

66 1 RAYbook monenu Si
DNEeKTPOMarHuTHAS UHIYKIIHS 1512
PezepBubiii ypok. Ontuka. OCHOBBI Hoytoyk [I9BM
67 CIIEIMAIbHON TEOPHUH 1 RAYbook mozenu Si
OTHOCHUTEIBHOCTH 1512
Pesepurrii ypok. KBanToBas pusuka. Hovroykx IITPBM
P P ¢ OYIOYE . bubmuoreka [JOK
68 DJIeMEHTBI aCTPOHOMUH U 1 RAYbook moxenu Si
https://m.edsoo.ru/ff0d1784
acTpodu3uku 1512
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIVI1 YYEHUKA

» Gusuka, 10 krace/ Msxumes I'.4., byxosues b.b., Corckuit H.H.; mon
penakmueit [TapdpentreBoii H.A. AkuimonepHoe o61iecTBo «M3naTenbcTBo
«IIpocseuienne»

» dusuka, 11 kmace/ Msikumies I'.J1., Byxosues b.b., Yapyrun B.M.; ox
penaknueii [TapdhentoeBoit H.A. Axknmoneproe o6mecTBo «M3marenscTBo

«IIpocsemenue»

METOAUYECKHUE MATEPHAJIBI IJIS1 YYUTEJIA

IHHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HMHTEPHET

https://login.myschool.edu.ru
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