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INOACHUTEJIBHASA 3AIITMCKA

[Tporpamma mo ¢u3uke 0a30BOTO YPOBHS HA YpOBHE CPETHETO OO0IIero o0pa3oBaHUS
pazpaboTaHa Ha OCHOBE IMOJIOKEHMH U TpeOOBaHUN K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
oOpasoBarenbHOM Tporpammbl, TmpeactaBieHHbx B PI'OC COO, a Takke ¢ ydérom
¢benepanbHOl paboueil mporpaMMbl BOCIUTAaHHMS M KOHLEMIMH THPENoJaBaHus Y4eOHOTro
npenMera «@Pu3uka» B 00pa3oBaTeNbHBIX ~ opraHu3anusx Poccuiickoit  ®Denepanum,
pealn3yIONMX OCHOBHBIE 00pa30BaTeIbHbIE TPOrPAMMBL.

Copepxanue mnporpaMMbl Mo (U3MKe HampaBieHO Ha (OPMUPOBAHHE ECTECTBEHHO-
HAay4YHOH KapTuHBl MHpa oOywaromuxcs 10 kimacca nmpu oOyueHnHn ux (usmke Ha 06a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIETENFHOCTHOTO noaxoaa. [Iporpamma mo ¢gusuke COOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpPyeMbIM JTHYHOCTHBIM, MPEIMETHBIM U METANpeAMETHBIM
pe3ynbrataM OOydeHHs, a TaKXKe YUUTHIBAET HEOOXOAMMOCTh peau3alliid MEXIPEeIMETHBIX
CBsA3€M (PU3MKM C €CTECTBEHHO-HAyYHbIMM Yy4eOHBIMU IpeaMeraMu. B Hell ompepenstorcs
OCHOBHBIE LIeJIM U3Yy4€HHUs (U3UKU Ha YPOBHE CPEIHEro oOIiiero odpazoBaHus, INIAHUPYEMbIE
pe3ynbTaThl OCBOEHHUS Kypca (HU3UKU: JIHMYHOCTHBIE, MeETalpeaMETHbIE, INpeAMETHbIe (Ha
0a30BOM YpOBHE).

[Tporpamma no ¢pu3KKe BKIIOYALT:

e [UTAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (pu3MKM Ha 0a30BOM ypOBHE, B TOM YHCIIE

IpeIMETHBIE PE3YJIbTAThI 10 TOAAM 00YUYEHHUS;

e coJiepkaHue yueOHoro npeameta «Dusukay mo rogam o0yueHusl.

®du3nka Kak Hayka o Hanbosee oOIUX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YUEOHOTO
IpelMeTa B IIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY 3HaHMHU 00 OKpY)KaroIleM MHpeE.
HIkonbHBIH Kypc (HU3MKH — CHCTEMOOOpa3yloImuil ISl eCTEeCTBEHHO-HAY4YHbIX YYEOHBIX
MIPEIMETOB, MOCKOJIBKY (PM3UUECKUE 3aKOHBI JIEKAT B OCHOBE MIPOLIECCOB U SIBICHUH, M3ydaeMbIX
XUMHeH, Ouonorueu, pusmdeckoit reorpagueil u acrpoHomueit. Vcnonb3oBaHue UM aKTHUBHOE
NpUMEeHEeHHe (U3NYECKUX 3HAHMW OINpeAenseT XapakTep M pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTUH B cdepe SHEpreTHKH, TPaHCIOpTa, OCBOEHUS KOCMOCA, IOJyYEHHMsI HOBBIX
MaTepHalioB C 3aJJaHHBIMU CBOMCTBaMHU U JIpyrux. M3yueHune puU3uKu BHOCUT OCHOBHOM BKJaJl B
(GbopMHpOBaHHE €CTECTBEHHO- HAY4YHOM KapTUHBI MHpa oOydaromuxcs, B (popmupoBaHUE
YMEHHM PUMEHATh HayYHBI METO] TO3HAHMSI TP BBIITOJIHEHUU UMH Y4€OHBIX UCCIIEI0BaHUM.

B ocHOBY Kypca (u3uku JUist ypoBHS cpeiHero oOuiero oopa3zoBaHus MOJOXKEH psii UJeH,
KOTOpbIE MO>KHO paccMaTpHUBaTh KaK MPUHIIMIIBI €TONIOCTPOEHUS.



Hoes yenocmnocmu. B cOOTBETCTBUM C HEH KypcC ABISETCA JIOTUYECKU 3aBEPIIEHHBIM, OH
COZICPKUT MaTepHall U3 BCEX pa3zeNioB (PM3MKH, BKIIOYAET KaK BOMPOCHI KIACCHYECKOH, TaK U
COBPEMEHHOW (hU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEH MaTepuall Kypca (PU3HKU 0ObeAMHEH BOKPYT
¢usnueckux Tteopuil. Bemymmm B Kypce sBIsSeTcs (OpPMHPOBAHUE MPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEILIECTBE U MOJIE.

Hoes cymanumapuzayuu. EE peanuszanus npeanoyiaraeT UCIOIb30BaHUE I'YMaHUTApPHOTO
noTeHuana (U3NYeCKol HayKH, OCMBICIEHUE CBA3M Pa3BUTUS (PU3MKHU C pa3BUTHEM OOILECTBA,
a TaK)Ke C MHUPOBO33PEHUYECKUMH, HPAaBCTBEHHBIMH U HKOJIOTHIECKUMH MTPOOIEMaMHU.

Hoess npuxnaonoui Hnanpasnennocmu. Kypc ¢usukm mnpeamnonaraer 3HAKOMCTBO C
HIMPOKUM KPYI'OM TEXHUYECKMX M TEXHOJIOIMYECKHX IPWIOKECHUM H3Y4EHHBIX TEOPUH U
3aKOHOB.

Hoes osxonocusayuu peanu3yercs IOCPEACTBOM BBEACHMSI AJIEMEHTOB COJAEpKaHMUS,
MOCBSIIEHHBIX AKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpbIE CBA3aHbl C Pa3BUTUEM
TEeXHUKU U TEXHOJIOTUH, a TaKkxke 00CyKAeHUs IPOoOJIeM pallMOHAIbHOIO IPUPOAOIOIb30BAHUS U
9KOJIOTUYECKOM OE30IaCHOCTH.

Crep)KHEBBIMHU DJIEMEHTaMHU Kypca (DM3MKH HAa YpPOBHE CpPEIHEr0 OOLIero o0pa3oBaHHS
ABISIIOTCS  pu3ndeckue Teopud ((HOpMUPOBAHHME MPEICTABICHHA O CTPYKType MOCTPOCHUS
¢usnyeckoil Teopuu, poiau (QyHIAMEHTaJIbHBIX 3aKOHOB M IPHUHLUIOB B COBPEMEHHBIX
IIPEICTABICHUSX O NPUPOAE, TPaHULAX IPUMEHUMOCTH TEOPHUH, A ONUCAHUS €CTECTBEHHO-
Hay4HBIX SIBICHUU U MPOIIECCOB).

CucTeMHO-1eTEIbHOCTHBIN MOJAX0A B Kypce (PU3UKH pealu3yeTcsl IPEKIE BCEro 3a CUET
OpraHu3alK 3KCIIEPUMEHTAILHON JesITeIbHOCTH oOydatonuxcs. s 6a30BOro ypoBHs Kypca
(¢U3MKN — 3TO MCIIOJIB30BAaHME CHCTEMbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX 3KCIIEPUMEHTOB M
abopaTOpHBIX pabOT, KOTOpble B Tporpamme Mo (¢GuU3NKe OOBEIMHEHBI B OOIIMNA CIIHCOK
YUYEHUYECKUX MPAKTUYECKUX paboT. BeineneHue B ykazaHHOM IepeyHe JabopaTopHbBIX padoT,
IPOBOJIUMBIX JJISi KOHTPOJS U OLIEHKH, OCYIIECTBIIAETCS y4YaCTHHKaMU 00pa30oBaTeIbHOTO
mpolecca UCXOs U3 0COOEHHOCTEH MIaHMPOBaHMs U OCHalleHUs kabuHera gusuku. [Ipu sTom
o0OecrnieunBaeTcs OBJAJ€HHE OOYUYaIOIIMMUCS YMEHHUSIMU IPOBOJUTH KOCBEHHBIE H3MEPEHMS,
UCCIIEIOBaHMS 3aBUCUMOCTEN (PU3MYECKMX BEIMYMH M IIOCTAHOBKY OIIBITOB IO TPOBEPKE
MIPEIOKEHHBIX TUIIOTES.

bonblioe BHUMaHUE yIEseTCs PEMICHNUI0 PAaCUETHBIX U KadyeCTBEHHBIX 3a1ad. [Ipu stom
JUIS pacyETHBIX 3ajjad MPUOPUTETOM SIBIISIFOTCS 33J]a4i C SIBHO 3aJIaHHOM (PM3MUECKO MOJETBIO,
MO3BOJISIIOIINE TPUMEHSTh U3yYeHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJJHOTO pa3jiena Kypca, Tak M MHTETpUpYs 3HAHUS U3 Pa3HbIX Pa3JIeNoB.
JInis KauecTBEHHBIX 3a/ad IPHUOPUTETOM SABISIOTCS 3aJaHUs Ha OOBACHEHHE NPOTEKAHUS
(¢u3MYeCKUX SBICHUN U MPOLIECCOB B OKPYXKAIOUICH JKU3HHU, TPEOYIOIIHE BHIOOpA (PU3UUECKOI
MOJIENH JIJIsl CUTYallMH IPAKTUKO- OPUEHTUPOBAHHOIO XapaKTepa.
B coorBerctBun ¢ TpeboBanusimu PI'OC COO Kk MarepuanbHO- TEXHHYECKOMY
obecrieyeHnto y4eOHOro mporecca 0a30BBIi ypoBeHb Kypca (PU3MKH Ha YpPOBHE CpEIHEro
o01iero o0pa3oBaHUs JOJKEH M3y4aThCsl B YCIOBUSX IPEAMETHOro KaOuHeTa (PM3MKM WM B
YCIOBHSIX MHTEIPUPOBAHHOIO KaOMHETa MPEAMETOB €CTECTBEHHO-HAY4YHOro LuKiIa. B kabunere
Gu3MKN  JOMHKHO OBITh HeoOXoAaumoe JabopaTopHoe OOOpYJIOBAaHHWE JUIs  BBITOJHEHUS
yKa3aHHBIX B IpOrpaMMe Mo (U3MKE YUYCHHYECKHX MPAKTUUYECKUX paboT U JIEMOHCTPAIIMOHHOE
obopynoBaHue.
JleMoHCTpalMOHHOE 000pynoBaHHe (HOPMUPYETCS B COOTBETCTBHUM C MPUHIMIIOM
MUHUMAJIBHON JJOCTATOYHOCTU U OOECIeurBaeT MOCTAHOBKY MEPEUYMCICHHBIX B IPOrpaMMe Io
¢u3MKe KIIOYEBBIX JEMOHCTpPAIMKA Uil HWCCIENOBAaHMS H3YYaeMbIX SIBICHHUH M IPOIECCOB,
SMIUPUYECKUX U YHIAMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHHH.
JlaGopaTtopHoe 00OpyAOBaHHE AJs YYEHHUYECKUX MPAKTHUECKUX padboT ¢GopmHpyeTrcss B
BUJIE TEMAaTHYECKMX KOMIUIEKTOB M OOecledrBaeTcs B pacdy€Te OJHOIO KOMIUIEKTa Ha ABYX
oOyyaromuxcs. TemaTndeckre KOMIUIEKTHI JIaOOpPaTOPHOTO OOOPYAOBAaHUS JOJDKHBI OBITH
IIOCTPOEHBl Ha KOMILICKCHOM HCIOJIb30BAHUU AHAJIOIOBBIX U LUGPOBBIX HNPUOOPOB, a TaKxKe
KOMIIBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIU(POBBIX JIAOOPATOPHil.
OCHOBHBIMU LIETSAMH U3y4eHUs (PU3UKH B 00111eM 00pa30BaHUU SIBJISIOTCS:
e popmMupoBaHNE HUHTEpeca U CTPEMJIEHUS OOYYalOIIMXCS K HAyYHOMY H3YYEHHMIO
HPUPOIbI, PA3BUTHE UX MHTEIIIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

epa3BUTHE TPEACTABICHUH O HAayyHOM MeToJe TMO3HaHus U  (pOopMUpOBaHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHUS K OKPY)KAIOLIUM SIBIICHUSIM;

¢ hopmMHpoBaHNE HAYYHOI'O MHUPOBO33PEHMSI KaK pe3ysibTaTa M3Y4YE€HHS OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTaIbHbBIX 3aKOHOB (PM3UKH;

e (hopMUpOBaHHE YMEHUN OOBSCHATH SBJICHUS C HCIIOJIb30BaHHEM (DU3MYECKUX 3HAHUN U
HaYYHBIX JI0Ka3aTeJIbCTB;

¢ (hopMUpOBaHHE TPEICTABICHUH O oM (PU3UKHU IS Pa3BUTUS JPYTUX €CTECTBEHHBIX
HaYK, TEXHUKH ¥ TEXHOJIOTHH.

JlocTikeHne 3THX Ieniell o0ecreunBaeTcsl pelleHueM CIelyloIuX 3ajady B Ipolecce
U3y4eHHs Kypca QU3UKU Ha YPOBHE CPEHETO O0IIero o0pa3oBaHMsL:



e IPUOOPETEHNE CHUCTEMBbI 3HAHWKW 00 O00mMMUX (U3HMYECKHUX 3aKOHOMEPHOCTSX, 3aKOHAaX,
TEOPUSX, BKITIOYAsi MEXaHUKY, MOJICKYISIPHYIO (DH3UKY, SJCKTPOAMHAMHKY, KBAHTOBYIO
(bU3UKY 1 37I€MEHTHI aCTPOU3UKH;

e popMmHpoBaHMEe yMEHUI TNPUMEHATH TEOPETUYECKHE 3HaHUA Uil OOBACHEHUS
Gu3MYECKUX SBJICHWA B TPUPOJE W I TNPUHATHS MTPAKTHYECKUX pEIICHUN B
MMOBCEAHEBHOM JKU3HU;

® OCBOCHHE CIIOCOOOB PEIIeHUs Pa3IMUHBIX 33]a4 C IBHO 33JaHHON (U3UUYECKOI MOJEIbIO,
3aJa4, TOJPa3yMEBAIONIMX CaMOCTOSITENIbHOE co3JaHue (DU3MYECKONM MOJelu,
aJICKBaTHOW YCIIOBUSIM 3aJ1a4U;

e MOHMMaHWE (U3MYECKUX OCHOB M TPHUHIIMIIOB JEHCTBUS TEXHUYECKUX YCTPOHCTB H
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHHS HA OKPYKAIOIIYIOCPEY;

e OBJIAJICHUE METOJIaMU CaMOCTOSITEIbHOIO IUIAHUPOBAHUS U MPOBEACHUS (PUIUYECKUX
OKCIICPUMEHTOB, aHAM3a W  WHTEpHpeTanmuu  HWHQOpMammMM,  OmpeAcieHUs
JIOCTOBEPHOCTH IOJTyYECHHOTO Pe3yJIbTaTa;

e CO3JIaHKME YCIOBUM ISl Pa3BUTHS YMEHHUH MPOEKTHO-HCCIIEI0BATEIBCKON, TBOPUYECKOM
JESITEIbHOCTH.

Ha usyuenue ¢usuku (6a30BbIii YpOBEHb) Ha YpOBHE CpeaHero obimiero oOpa3oBaHUs

orBoautcs 136 yacos: B 10 kitacce — 68 yacoB (2 yaca B HEZIETIO).

[Tpemnaraemserii B mporpaMMe 1o GU3HKe NMepeueHb J1a00paTOPHBIX U IPAKTHUECKUX PaboT

SBIIETCS PEKOMEHJIOBAHHBIM, YYHUTENb [elaeT BBIOOpP MPOBENEHUS Ta0OpPaTOpHBIX PAadOT U
OTIBITOB C YUETOM UHIUBUIYaIbHBIX OCOOCHHOCTEH 00yJaronXcs.



COAEPKXAHUE OBYYEHUA10

KJIACC

Pa3nen 1. ®u3uka 1 MeTOIbI HAYYHOTO MO3HAHUS

®uszuka — Hayka o npupoje. HaydHble MeTOIbI MO3HAHMS OKpYKarouero mupa. Pomib
9KCIIEPUMEHTA U TEOPUH B MPOIIECCE MO3HAHUS IPUPOJIBI. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (U3NYECKUX SBICHUNA M TpoueccoB. Haydnsie runoresbl. Ousnueckue
3aKOHBI ¥ TEOPUH. | paHHIIBI MPUMEHUMOCTH (HPU3HUECKUX 3aKOHOB. [IpUHITNT COOTBETCTBHSI.

Pons m mecro ¢u3uku B (opMHUpPOBAaHMM COBPEMEHHOW HAay4YHOW KAapTUHBI MHpa, B
MPAKTUYECKOU EeATEILHOCTH JIIOACH.

Jlemoncmpayuu

AmnajoroBsie u nudpossie U3MEPUTEIIbHBIC pUOOPHI, KOMITHIOTEPHBIC
JATUHKH,

Paszngea 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe aBmwkeHne. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBHIKCHHSI.
Cucrema otcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpemHssi CKOPOCTh, MTHOBEHHass CKOPOCTh) M YCKOpPEHHUE
MaTepUaIbHOM TOYKH, UX MPOEKIUU HA OCH CHCTeMbl KoopAuHAT. ClI0KeHHE MepeMelleHuil u
CJIOKEHUE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIUHEHHOE NBMXKEHHE. ['paduku 3aBUCUMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, TYTH U MEPEMEIICHUS] MAaTepUaTbHON TOUKH OT BPEMEHH.

CBoOonHOe azieHne. Y CKoOpeHUe CBOOOTHOTO MaIeHUS.

KpuBonuneriHoe naBukeHue. JIBMKEHHE MAaTEpUAIBHOM TOYKHA MO OKPYKHOCTH C
MTOCTOSIHHOM 110 MOAYJIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JINHEWHAs CKopocTh. [lepuos u yacrora
oOparmienusi. LleHTpocTpeMUTENEHOE YCKOPEHHE.

TexHudyeckue yCTpOMCTBA M TMPAKTUUECKOE MPUMEHEHWE: CHUIOMETp, JBH)KCHHE
CHaps0B, LIEIHbIE U PEMEHHBIE MepeIadH.

Llemoncmpayuu

Mogenb cucTemMbl 0TCUETA, MIUTFOCTPAIUS KHHEMATHYECKUX XapaKTePUCTUKIBHUKECHUSI.

[TpeoOpazoBanue NBUKEHUH ¢ UCTIOJIB30BAaHUEM MPOCTHIX MexaHu3MoB.IlageHue Ten B

BO3JIyX€ U B pa3peKEHHOM MPOCTPAHCTRBE.

HaGnronenue nBrkeHus Tena, OPOIMIEHHOTO O YIIIOM K TOPU30HTY UTOPHU30HTAIBHO.



N3mepenne yckopeHus cBoOoaHOTO majenus. Hampasienne

CKOPOCTH IIPH IBUKEHUHU 10 OKPYKHOCTH. Yuenuueckuti

9KCnepumeHm, 1abopamopusie pabomul

N3yueHnne HepaBHOMEPHOTO JIBMXKEHUS C LIEJIbEO ONPEAEICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBaHue  COOTHOLIEHUS ~ MEXAY  MYTAMH, [POMJIEHHBIMH  TEJIOM  3a
[IOCJIE/IOBATEIbHBIE PaBHbIE IMPOMEXYTKHM BPEMEHU IPU PABHOYCKOPEHHOM JIBHXKEHHHM C
HayaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

W3yuyenue nBuKEHUS MIApPUKa B BA3KOU )KUAKOCTU. M3yueHue

JBYDKEHUS Tena, OpOIIeHHOT0 ropu30oHTaNbHO. Tema 2. /lunamuka

[TpuHIMn OTHOCUTEIBHOCTH lanunes. [TepBbiii 3aKOH Hprotona.
NHepuuanbHbIe CUCTEMBI OTCYETA.

Macca Tena. Cwuna. Ilpunmun cynepno3uuuu cui. Bropoit 3akon HerooTona st
MaTtepralbHOM TOUKHU. TpeTuid 3akoH Hpr0TOHA 11 MaTepUaIbHbBIX TOYEK.

3akoH BceMupHoro Tsarotenus. Cuna tspkectu. [lepBast kocMudeckas CKOpOCTb.

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

Tpenune. Buabl tpenust (mokosi, ckoyibkeHusi, kauenus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKONBKEHUS U cuia TpeHus nokos. KoagdummenT tpenus. Cuia conpoTHUBICHUS
MIpU ABUKEHUU TeNA B )KUJIKOCTU WM Tas3e.

[ToctynarenbHoO€e U BpalaTebHOE JBUKEHHE AOCOIIOTHO TBEPIOTO TENA.

MoMeHT cuiabl OTHOCUTENIBHO Ocu BpaileHus. llnewo cunbl. YciioBus paBHOBecHs
TBEPAOIO Tea.

TexHu4yeckue yCTpPONMCTBA U MPAKTHUYECKOE IMPUMEHEHHE: NOJALIMIIHUKH, JIBUXEHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue uHepuuu.

CpaBHeHuE Macc B3aUMO/ICHCTBYIOIINX TEI.

Bropoii 3akon HeroTona.

W3mepenue cui.

CrnoxxeHue cui.

3aBUCHMOCTh CHJIBI YIIPYTOCTH OT JehOpMaInu.

HeBecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U TTAJICHUH.

CpaBHEHME CHUII TPEHUS TIOKOSI, KAYEHUS U CKOJIbKEHHUSI.

VYcnosus paBHOBecus TBEPIOro Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul VIzyuenue

JBUKEHHS OpyCKa MO HAKJIOHHOM MIOCKOCTH.



HccnenoBanve 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HHKAIOIIMX B NPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopmauu.

Uccnenoanue ycnoBuii paBHOBECHS TBEPAOTO TEJa, UMEIOLIETO OCh BPALLICHHUS.

Tema 3. 3akonvl coxpanenusn 6 Mexanuxe

Nmnynbc MatepualbHON TOUKH (Teja), CUCTEMbl MaT€pHaNIbHBIX TO4YeK. VIMIysIbC CUIIBI U
U3MEHEHHE UMITyJIbCa TeJla. 3aKOH COXPAaHEHUs UMITyJIbca. PeakTUBHOE NBUKCHMUE.

Pabora cuiel. MOITHOCTE CUJIEL.

Kunernueckast sHeprus marepuanbHOil Touku. Teopema 00 M3MEHEHMHM KUHETHYECKOMH
JHEPTHUH.

[TorennmanbHas sHeprus. [loreHanbHast SHEPTHsS yIpyro 1e(OPMHUPOBAHHOM MPYKHUHBI.
[ToreHnuanpHast SHEprus Teja BOJIU3M NOBEPXHOCTH 3EMIIH.

[ToreHnuanbHbple U HEMOTEHUUANbHbIE CHIIbL. CBs3b pabOTHl HEMOTEHIHUAIBHBIX CHII C
U3MEHEHHEM MEXAHUUYECKON SHEPTUU CUCTEMBI TEJI. 3AKOH COXPAHEHMSI MEXaHUYECKOW YHEPTUH.

VYipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHUueCcKue yCTpONCTBA U IPAKTHUUYECKOE NPUMEHEHHE: BOJOMET, KONEP, MPYKUHHBIN
IIACTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXPaHEHUs UMITYJIbCA.

PeakTuBHOE IBMKEHUE.

[Tepexon moTeHIIMANIbHON SHEPTUN B KHHETUUECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHuie pabomol

I/I3yquI/Ie a0COJIFOTHO HEYIIpYyroro yaapa ¢ HOMOLIBIO JABYX OAWHAKOBBIXHUTAHBIX
MassTHUKOB.

HccnenoBanue cBs3u pabOThl CUIIbI C U3MEHEHHEM MEXaHWYECKOW SHEeprumuTesia Ha
IIpUMepe PacTsHKEHUs] pE3MHOBOT'O JKI'yTa.

Paznen 3. MojekyasipHasi pu3uKa U TEPMOAMHAMHUKA
Tema 1. Ocnogvt MoEeKyNAPHO-KUHEMUYECKOU Meopuu
OcHOBHBIE TIOJIO’KEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU U UX ONBITHOE 0OOCHOBAHUE.
bpoynoBckoe nBmwxkenue. [Auddysusa. Xapakrep ABUKEHUS W B3aUMOJCHCTBUS YaCTHI]
BemiecTBa. Mojenu CTpPOSHMs Ta30B, XHJIKOCTeH W TBEPABIX Tel U OOBSICHEHHWE CBOMCTB
BELIECTBA Ha OCHOBE JTHX Mozened. Macca u pasmepsl Monekyn. KomnudecTtBo BemiecTsa.
[TocTostHHas ABoraapo.

TemmoBoe paBHOBecue. Temneparypa u e€ uamepenue. [llkana temneparyp Llenbcusi.



Mogenps uneanbHoro raza. OCHOBHOE ypaBHEHHME MOJEKYJSPHO- KUHETHUYECKON TEOpUHU
uaeanbHoro rasza. AOcCoNIOTHas TeMmIeparypa Kak Mepa cpelHed KHHETHYECKOW HHEepruu
TEIUIOBOrO JBWXEHHMs dactul ra3a. [llkama temnepatryp KenbBuna. ['a30BbIe 3aKOHBIL.
VpaBuenue MengeneeBa—Knaneiipona. 3akon Jlanerona. M3omporeccsl B UACaIbHOM Ta3e ¢
MIOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. ['paduueckoe npeacraBieHne U30MPOIECCOB: U30TEPMa,
n30Xxopa, u3obapa.

TexHuuyeckue ycTpoiucTBa U MPaKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbIThl,  JOKa3bIBAIOIIME JAUCKPETHOE CTPOEHHE BElIeCTBa, dbororpadun
MOJIEKYJI OPTaHUYECKUX COCTUHECHUH.

OnbITh! 10 TUGGY3UN KUIKOCTEH U Ta30B.

Moens OpOYHOBCKOTO JIBHKEHHUS.

Mogaens onwita lITepHa.
OnbITHI, JTIOKa3bIBAIOLINE CyILIECTBOBaHUE MEXMOJIEKYIISIPHOTO
B3aUMO/ICVCTBUS.
Mogenb, WUTIOCTPUPYIOIAs IPUPOTY IaBJIICHUS ra3a Ha CTEHKHU cocyaa. OMbITHI,
WJUTFOCTPUPYIOLIUE ypaBHEHUE COCTOSIHMS UJ€aNbHOrO rasa,

H30IPOIECCHI.
Yuenuueckuii sxcnepumenm, rabopamoprulie pabomoi
Omnpenenenne Macchl BO3JyXa B KJIACCHOM KOMHAT€ Ha OCHOBE HM3MEPEHHHOOBEMa
KOMHATBHI, JaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MCXKAY apaMCTpaMu COCTOSAHUA Pa3pCKCHHOIO

rasa.
Tema 2. Ocrosbl mepmoOUHAMUKU

TepMonnHaMuueckass cucreMa. BHYTpeHHSs 2HEpPrus TEPMOAMHAMHUYECKOMN
cucTeMbl M crnocoObl e€ m3MeHeHus. KonmuecTBo TemnoTsl W pabota. BHyTpeHHsst sHeprus
OJIHOATOMHOI'O0 HJAEAJbHOrO Tra3a. Buapl Termuonepenadyu: TEIUIONPOBOIHOCTb, KOHBEKIMSA,
u3NyyeHue. Y ienbHas TeII0EMKOCTh BellecTBa. KonruecTBo TEIIOThI MpH TEIJIonepeiaye.
[TonsstTue 00 anmabatHOM mporecce. IlepBblii 3akoH TepMoauHaMuku. llpuMeHeHue
MEPBOTO 3aKOHA TEPMOJMHAMUKHU K H3onpoueccam. I'papuueckasuHTepnpeTanus padoThl rasa.
Bropoii 3akoH TepmoauHamuku. HeoOpaTumocTs mpolieccoB B mnpupoze. TerioBble
MaiuHbl. [[pUHINIEI 1eACTBUS TEIUIOBBIX MAIIMH.
[IpeoOpazoBanusi SHEpruu B TEIUIOBBIX MamuHaxXx. Koadduiument mone3Horo aeicTBus
terioBoi mMamuHbl. L{ukn KapHo u ero xosdduuument nmone3Horo AeWCTBUS. DKOJOTHUYECKUE
poOJIEMBI TEIIIOPHEPTETHKH.



TexHuueckue ycTpoiicTBa U TMPaKTUYECKOE MIPUMEHEHHUE: JIBUTATEb
BHYTPEHHEr0 CropaHusi, ObITOBOW XOJOIUIbHHUK, KOHIUIIUOHEDP.

Jlemoncmpayuu

M3MeHeHne BHYTpEHHEW SHEPrHMM Tejla IMPH COBEPLICHHHM pabOTHI: BBUIET NMPOOKU W3
OYyTBUIKH TOJI JEHCTBHEM C)KaTOro BO3JyXa, HarpeBaHue >(upa B JATYHHOH TpyOke MyTéM
TpeHus (BUICOACMOHCTPALINS ).

N3meHenune BHyTpEeHHEN SHEPTrUM (TeMIepaTyphbl) Teja MpH TeIIonepeiaye.

OnbIT 10 aquabaTHOMY PaCIIMPEHHIO BO3AyXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENSl BHYTPEHHETO CrOPaHusl, peaKTUBHOIOJIBUTATEIs.

Yuenuueckuii sxcnepumenm, rabopamopruie pabomoi

N3mepenne yaenpHoN TEMI0EMKOCTH.

Tema 3. Azpezamuvie cocmoanusn eeujecmea. Dazosvie nepexoovl

[TapooOpa3oBanue u koHaeHcauus. VMcnapenne wu  kumenwe. AOCONIOTHAS W
OTHOCUTEJIbHAS BJIAXXHOCTH BO31yxa. HackimeHnbiit map. Y aenbpHas TEIioTa napooopa3oBaHusl.
3aBHCUMOCTh TEMIIEPATyPhl KUIICHUS OT JaBJICHHUS.

TBépnoe Teno. Kpucrannuueckue u amop@uble Tena. AHU30TPONMS CBOMCTB KPUCTAILIOB.
Kunkue kpucramnel. CoBpeMeHHbIe Marepuanbl. [lnaBneHne u Kpuctamuzanus. Y aenbHas
teruiora masneHus. Cyonumanus.

YpaBHeHHE TEIIOBOTO OasiaHca.

TexHu4yecKkue yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHUE: TUTPOMETP M TICUXPOMETD,
KaJOpPUMETP, TEXHOJOTMM TOJYYEHUS COBPEMEHHBIX MaTepuajioB, B TOM  YHUCIE
HAaHOMAaTEPHUaJIOB, U HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBoiicTBa HACBIIIEHHBIX TAPOB.

Kunenue npu noHMXKEHHOM JaBICHHUH.

CnocoOb1 U3MEPEHUS BIAKHOCTH.

Habmroienue HarpeBaHus 1 MJIaBICHUS KPUCTAIIMUECKOTO BelecTBa. JleMoHcTpanus
KPHUCTAIJIOB.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomul

N3mepenrie OTHOCUTENIbHOM BIaXXKHOCTH BO3/1yXa.

Paznen 4. DiekTpoaMHaMHuKa
Tema 1. Inekmpocmamuxa
ONeKTpu3anusa Tell. OJNEeKTpUYecKHil 3apsan. JlBa BHUIAa 3IEKTPUYECKHUX 3apsiioB.
[IpoBOAHMKY, TUANEKTPUKH U MOJIYIPOBOIHUKH. 3aKOH COXPAHEHUS SJIEKTPHUECKOr0 3apsiia.

B3aumoneiictBue 3apsinoB.  3akoH  Kynona. TodeuHslli  aneKTpUyecKud — 3apsifl.
Onexrpuueckoe noje. Hanpspk€HHOCTD dekTpuyeckoro mosis. [IpuHnun



CYNEPIIO3UIINY JIEKTPUUYECKUX NosIeH. JIMHUM HanpsKEHHOCTH AJIEKTPUUYECKOTO TTOJIS.

PabGora cun osnektpocratuueckoro moss. [lotenmuan. Pa3HOCTh  MOTEHIMAOB.
[IpoBOIHUKY U TUDJIEKTPUKH B AJIEKTPOCTATUUECKOM ITOJE. JIM3IIeKTpUUYecKas MPOHULIAEMOCTb.

OnektpoéMkocTb. Konpencarop. DaeKTpoEMKOCTh IJIOCKOTO KOHJIEHCATOPA.

DHeprus 3apsHKEHHOr0 KOHJIEHCAaTopa.

TexHuueckrue yCTpPOWCTBA M NPAKTHUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOIN, 3JIEKTPOMETP,
AJIEKTPOCTaTUUECKAs 3alllMTa, 3a3€MJICHUE AJIEKTPONPUOOPOB, KOHJIEHCATOP, KOMUPOBAIbHBIN
anmapar, CTpyUHBIM IPUHTED.

Jlemoncmpayuu

YCTpoUCTBO M IPUHLMII JECHCTBHS SIIEKTPOMETPA.

BzaumopeiicTBue HaRNEKTPU30BAHHBIX TEN.

DIIEKTPUUECKOE TT0JIE 3aPsHKCHHBIX TEI.

[IpoBOIHUKY B 371€KTPOCTATHUECKOM I10JIE.

DIIEKTpOCTATUYECKAsl 3allMTA.

JA3TIEKTPUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTH AIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATopa OT  IUIOLIAIH
IJIACTUH, PACCTOSIHUS MKy HUMU U TU3JIEKTPUUECKON MPOHNULIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomol

N3mepenune 21eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwtii 3n1ekmpuueckuii mok. Toku 6 paznuunslx cpedax

DIIeKTPUUECKUI TOK. YCIOBHS  CYLIECTBOBaHHUS BIIEKTPAIECKOTO TOKA.
Ucrounnku Toka. Cuna Toka. [IocTOsSHHBIN TOK.

Hanpsixenue. 3akon Oma Jij1s1 yyacTKa LETH.

DIIEKTpUUECKOE COIIPOTHUBIICHHUE. YeapHOE COIIPOTUBIICHUE BeIeCTBA.
[TocnenoBarenbHOE, TapaUIENbHOE, CMEMIAHHOE COCIMHEHUE TPOBOTHUKOB.
Pabora 3JIEKTPUUECKOTO TOKa. 3akoH [xoyna—Jlenna. MountHocTh

AIEKTPUYECKOTO TOKA.
DIIEKTPOABMKYIIAs CHJIa U BHYTPEHHEE COMPOTUBIICHHE UCTOYHUKA ToKa.3akoH OMa s
TIOJTHOM (3aMKHYTOM) NIeKTpuueckoi renu. Koporkoe 3aMbIkaHUE.
DNeKTpOHHAas MIPOBOIUMOCTD TBEPBIX METaJUIOB. 3aBUCUMOCTD
COTPOTHUBIICHUS METAJIJIOB OT TemMmepaTypsl. CBEpXIPOBOIUMOCTD.

DNEeKTpUYeCKU TOK B Bakyyme. CBOMCTBA JIEKTPOHHBIX ITyYKOB.

ITonynpoBOIHUKH. CobcTBeHHas u [IpUMECHas IIPOBOAUMOCTD
MoJIynpoBoIHUKOB. CBolcTBa p—N-niepexoa. [lomynpoBoIHUKOBEIE TPHUOOPHI.
DIIEKTPUYECKUI TOK B pacTBOpax U pacruiaBax JJIEKTPOJIUTOB.

3J'ICKTpO.III/ITI/I‘-ICCKa$I Jucconuanus. aﬂeKTp OJIn3.



DJIEKTpUUYECKUH TOK B razax. CaMOCTOATENIbHBIN U HECAMOCTOSATENbHBIN pa3psaa. MosHus.
[Tna3ma.

TexHuueckue YCTpOHCTBA M NPAKTUYECKOE IPUMEHEHHE: aMIIEPMETP, BOJBTMETP,
peocraT, HCTOYHHUKHM TOKA, 3JEKTPOHArpeBaTelbHbIE MPUOOPBI, 3IIEKTPOOCBETUTEIILHbBIE
puOOpPHI, TEPMOMETP COIMPOTUBICHUS, BAKyyMHBIM TUOJ, TEPMUCTOPbI U (POTOPE3UCTOPHI,
MTOJIYITPOBOJIHUKOBBIN MO/, FaJIbBaHUKA.

Jlemoncmpayuu

W3mepenne cuibl TOKa U HalPsKEHUSL.

3aBUCHUMOCTb COIIPOTUBIICHUS LIUIMHAPUYECKUX POBOJHUKOB OT JJIMHBLIUIONIAN
IIOIIEPEYHOI0 CEYEHUS U MaTepHuaa.

CMeliaHHOE COeIMHEHHUE IIPOBOIHUKOB.

IIpsmoe  u3MepeHHe JJIEKTPOABIKYLIEH cunsl.  Kopotkoe 3aMBIKaHHUE
raJIbBAHUYECKOT'O JIEMEHTA U OLIEHKA BHYTPEHHEr O COIIPOTHUBIICHHUS.

3aBUCUMOCTB CONPOTUBJIEHUS METAIJIOB OT TEMIIEPATYPBI.

[IpoBOIMMOCTB 31EKTPOJIUTOB.

HckpoBol pa3psii ¥ IpOBOAUMOCTB BO3AYXa.

OaHOCTOPOHHSS MPOBOJIMMOCTD JTUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomol

N3yueHne cMeIaHHOTO COeIMHEHUS PE3UCTOPOB.

I/I3MepeHI/Ie BHGKTpOIIBI/DKyHIeﬁ CHIJIBI HCTOYHHUKA TOKa u €ro BHYTPCHHCTO
COITPOTUBJICHHA.

Hab6monenue snekrponusa.

MexnpeamerHblie CBA3U

N3yuenne kypca ¢usuku 06a3oBoro ypoBHsS B 10 Kkilacce OCYHIECTBISETCA C Y4ETOM
COACPIKATCIIbHBIX MCEKIPEAMCTHBIX CBSI3EH C KypcaMn MaTE€MaTuKHu, 6I/IOJ'IOFI/II/I, XHUMHU,
reorpagpuu U TEXHOJIOTHH.

Mescnpeomemuvie nonsimus, CBA3aHHBIE C M3YYEHHEM METOJOB HAayYHOTO MO3HAHUS:
SBJICHHE, HAY4HbIM (akT, rumoresa, (usnueckas BEIWYMHA, 3aKOH, TEOpHs, HaOIIOJECHUE,
HKCIEPUMEHT, MOJCITUPOBAHNE, MOIEITh, N3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TuHelHas QpyHKIus, napaboia, runepoona,
ux rpaduKy U CBOWCTBA, TPUTOHOMETpUUYECKNE (DYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTaHT€HC,
OCHOBHOE TPHTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHI M WX NPOCKIMH HAa OCH KOOPJIWHAT,
CJIO’KEHHE BEKTOPOB.

buonoeusn: Mexanuyeckoe ABMKEHHE B KUBOW mpupoje, 1uddysus, ocMoc, TEII000OMEH
KUBBIX OPraHU3MOB (BHU[BI TEIUIONEPEIadyH, TEIUIOBOE PABHOBECHE), FIEKTPUUECKUE SIBJICHUS B
YKUBOW TIPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHUE BEIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJb BEIIECTBA,
MOJISIpHAsl Macca, TEeMJIOBbIe CBOMCTBA TBEPBIX TeJ, )KUJIKOCTEH U



ra3oB, 2JICKTPHUUYECKHE CBOMCTBA METAJUIOB, SJIEKTPOJIUTHYECKAs TUCCOLMALNA, TAJIbBAHUKA.

T'eoepaghus: BIaxxHOCTh BO3yXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHuE ABMKEHUM C MCIIOJIb30BAHHMEM MEXaHU3MOB, YUET TPEHUS B
TEXHMUKE, MOJIIMUIHUKH, HCIOJb30BAHNUE 3aKOHA COXPAHEHHUS HUMIyJIbCa B TEXHMKE (pakera,
BOJOMET W JIpyrHe), [BUTATENb BHYTPEHHErO CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOIWIBHUK, KOHJUIIMOHEDP, TEXHOJIIOTUH IIOJy4YEHUSI COBPEMEHHBIX MATEPHAIIOB, B TOM 4HCIIE
HAaHOMATEpPHAJIOB, W  HAHOTEXHOJOTWM,  DJEKTPOCTAaTHYECKas  3alluTa,  3a3€MJICHHE
AJIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBI NOpPUHTEp, DIEKTPOHArpeBaTelbHbIE  MPHOOPHI,
3JIEKTPOOCBETUTENLHBIE IPUOOPHI, raJIbBAaHUKA.

INIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHMAA IMPOI'PAMMBbI o
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUSA

OcBoenne yueOHoro npeamera «®dusmka» Ha ypoBHE CpeJHEro o0Iiero odpazoBaHUs
(Oa30BBIi  ypOBEHb) JODKHO  OOECIEYUTHh  JOCTIDKCHHWE  CICNYIOUIMX  JIMYHOCTHBIX,
MEeTanpeJIMETHBIX U IIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbHI

JIndHOCTHBIE PE3yIbTaThl OCBOEHUS ydeOHOro mpeamera «Pu3nKa» AOHKHBI OTPAXkKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarONIUXCs PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTPECHHEU
MO3UIIMEH JIMYHOCTH, CHUCTEMOM IICHHOCTHBIX OpHEHTAIMi, TO3WTHUBHBIX BHYTPEHHHX
yOeX/JIeHU, COOTBETCTBYIOIIMX TPAJAULMOHHBIM IEHHOCTSAM POCCHICKOr0  OOIIecTBa,
pacuIMpeHre KM3HEHHOTO OMbITa M OIbITA JEATEIBHOCTH B IMPOILECCE peali3alid OCHOBHBIX
HaIpaBJIeHUN BOCIIUTATEIBLHOM JACSITEIBHOCTH, B TOM YHCJIC B YaCTH:

l) rPa’KAaHCKOr0 BOCIUTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOM MO3UIIMK 00YJAOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJI€Ha POCCUICKOTO O0IIECTBA;

MPUHSATHE TPaAUIIMOHHBIX 0011IeYeIOBEUeCKUX TYMaHUCTHYECKUX u
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTb BECTU COBMECTHYIO JCSITEIBHOCTh B MHTEpEcaxX TPa)JIaHCKOTOOOIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUU B 00Pa30BaTEeIbHON OpraHU3aIuy;

YMEHHUE B3aUMOJICHCTBOBATH C COLIMAIIbHBIMA UHCTUTYTaMHU B COOTBETCTBHH CHUX
(GYyHKIHMSIMU 1 HA3HAYEHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOM IE€ATETbHOCTH;

2) NATPHOTUYECCKOTO BOCIIUTAHUA:

c(hopMUPOBAHHOCTH POCCUICKON rpak 1aHCKOM HJICHTUYHOCTH,
MaTPpUOTU3MA;
LIECHHOCTHOE OTHOILIECHHE K TrOCY1apCTBEHHBIM CHMBOJIAM,  JOCTHXKEHUSM

POCCHUHCKHX YUEHBIX B 001acTH (GU3UKHU U TEXHUKU;

3) 1yX0BHO-HPABCTBEHHOI0 BOCIIHTAHMS:

c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHWSI, STUYECKOTO TIOBEACHHUS; CIOCOOHOCTh

OIICHUBATh CUTYAIlMIO0 ¥ TIPUHIUMATh OCO3HAHHBIE PEIICHUS,
OpPUEHTHUPYSICh Ha MOPaIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIE B
JEATEIIbBHOCTH YYEHOTO;

OCO3HaHHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUNBOrO OynyIIero;

4) >cTeTHYecKOro BOCIHHTAHMUS:

ACTETUYECKOE OTHOILEHUE K MUPY, BKIIOYasl 3CTETUKY HAyYHOT'O TBOPUYECTBA,IIPUCYIIIETO
(hu3MIeCcKoi HayKe;



5) TpynoBoro BocnuTanus:

HHTEpEC K pas3iudHbIM cdepaM TpodeCCHOHATBLHON JEATEIBbHOCTH, B TOM YHCIC
CBS3aHHBIM C (U3UKON W TEXHHKOW, YMEHHE COBEpIIAaTh OCO3HAHHBIA BBIOOp OymyIei
npodeccuu U peann30BbIBATE COOCTBEHHBIC KU3HECHHBIC TUIAHEI;

TOTOBHOCTb M CIIOCOOHOCTH K OOpa30BaHMIO W CaMOOOpa30BaHUIO B 00sacTH (PU3UKH Ha
MPOTSHKECHUH BCCH JKU3HH,

6) 3Ko0J0rHYeCcKOro BOCHHTAHNS:

c(OpMHPOBAHHOCTD HKOJIOTUYECKOM KYJIbTYpBbl,  OCO3HaHHE  TJI00AIBHOTO
XapakTepa dKOJIOTUYECKHX MPOoOIIeM;

IUTAHUPOBAHHE M OCYILIECTBICHUE JCUCTBUI B OKPY’KaIOIIEi cpeie Ha OCHOBE3HAHUS
eJNel yCTOHYNBOTO Pa3BUTHS YEIIOBEUYECTBA;

pacmiupeHHe  OmbITa  JEATEIBHOCTH  AKOJOTHYECKOU HaIpaBJICHHOCTH Ha
OCHOBE MMEIOIIUXCS 3HAHUH 10 (QU3MKE;

7) HeHHOCTH HAYYHOTO MO3HAHMS:

c(OpMUPOBAHHOCT ~MHUPOBO33PEHMS, COOTBETCTBYIOILEIO COBPEMEHHOMY YpPOBHIO
pa3BuTHs (pU3HMUECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAyYHOH JIeATENbHOCTH, TOTOBHOCTh B MpOIECCEe M3YUeHUS (DU3UKU
OCYUIECTBJISATh MPOEKTHYIO U HUCCIEN0BATENbCKYIO J€ATEIbHOCTh HHANBUAYAIBHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTebHBbIE YHHBepPcaIbHbIe y4eOHbIe AelicTBUsiba3oBbIe
Jornveckue AeMCTBUSA:

CaMOCTOSITEIBHO dbopmynupoBaTh Hu aKTyaJIn3upPOBAThH npo0semy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNEeNATh LeNn NeATEIbHOCTH, 33aBaTh MapaMeTpPbl U KPUTEPHUH HXIOCTHKEHUS;

BBISABJIATH 3aKOHOMepHOCTI/I u HpOTI/IBOpeLH/ISI B paCCManI/IBaeMBIX
(1)H31/I‘-I€CKI/IX SIBJICHUSAX

pa3pabaThiBaTh TUIAH PEIICHHS MPOOJIEMbl C Y4E€TOM aHaIM3a MMEIOIIUXCS
MaTepualbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBHI B JEATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIHTATOBIIEIISIM,
OIICHUBAThH pI/ICKI/I HOCHGI[CTBI/IfI ACATCIIbHOCTH,

KOOpPAUHUPOBATH A BBIIOJHATH paboty B YCIOBHAX peainbHOrO,
BUPTYaIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHUS;

paSBI/IBaTI) eraTI/IBHOG MBIIIJICHHUC HpI/I peHIeHI/II/I JKN3HCHHBIX np06neM.

basoBble uccienoBaTeabCKHE TeHCTBHS .

BJIQ/ICTh HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATHIMHI U METOAaMUDU3HUECKON
HAyKH;

BIIJICTh HAaBBIKAMH YYEOHO-MCCIEAOBATEIbCKOW M MPOEKTHOM AEATEIHHOCTH B OOJACTH
(U3HUKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOMCKY METOJIOB PEIISHUs 3a/1a4
(U3MYECKOTO COJIepKAHUS, MPUMEHEHUIO PA3IMYHBIXMETO/IOB ITO3HAHUS;

BIAJETh BHUAAMH JESATEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHUS, €r0 WHTEPIpETalHH,
Mpeo0pa3oBaHUI0 M MPUMEHEHHMIO B PA3IUYHBIX Y4YEOHBIX CHUTyalUsiX, B TOM YHCIE MpPH
CO37IaHUU y4EOHBIX TPOCKTOB B 00J1acTH (PU3UKH;

BBISABIIATH HpI/I‘-II/IHHO-CHCIICTBeHHBIe CBiA3HU U aKTyaHI/ISI/IpOBaTB 3az[aqy, BbIABUT'ATh
TUIIOTE3y €€ penieHusl, HAaXOAUTh AapryMEHThl I JI0Ka3aTelbCTBA CBOUX YTBEPKICHUH,
3a7aBaTh NapaMeTPbl U KPUTEPUH PEIICHHUS;

aHa.HI/I3I/IpOBaTB HOHy‘-ICHHBIe B XO0J¢E pemeHI/m 3aa4uu pe3yJII:TaTI:I, KpI/ITI/I‘ICCKI/I



OLICHHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHUSX;
CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIC 3aJaud B 00pa30BaTEIbHOU NEATEIHHOCTH, B
TOM YHCJIe IPU U3y4YeHUU (PU3HKH;

AaBaTh OLICHKY HOBBIM CUTYalUsAM, OLICHUBAThH HpHO6p€TéHHBIfI OIIBIT,

YMCTh IIEPCHOCUTH 3HAHUA T10 (1)I/I3I/IKG B IPAKTUYCCKYIO O6H3CTB)KH3H€I[C$IT€JIBHOCTI/I;

YMCTb UHTCTPUPOBATH 3HAHUS U3 PA3HBIX NPCAMCTHBIX 06HaCTeﬁ; BbIABHUI'aTh HOBBIC

UJien, NpeyiaraTb OpUruHaJIbHbIE MOAXO0/bl U PELICHUS;CTaBUTh IPOOJIEMBI U 3a/1auH,

JIOITYCKAOIUE albTePHATUBHBIE PEIICHUS.

PabGora c undopmanmeii:

BJIAJICTh HaBBbIKAMU IOJy4eHUs MH(OpManuu (GU3NYECKOr0 COJACpkaHUA U3 HCTOYHUKOB
pasHBIX THIIOB, CAMOCTOSITEIbHO OCYHIECTBISATh IIOUCK, aHAJU3, CUCTEMAaTH3aIlMI0 U
MHTEPIpPETANio HHPOPMALIUY PA3TUYHBIX BHIOB U (HOPM MpEACTaBICHUS;

OLICHUBATh JOCTOBEPHOCTHh HH(POPMALINH;

UCIMOJIb30BaTh CPEJICTBA HMH(POPMALMOHHBIX M KOMMYHMKAIIMOHHBIX TEXHOJIOTHI B
pelIeHMH KOTHUTHBHBIX, KOMMYHUKAaTHUBHBIX M OPraHM3ALMOHHBIX 33/Ja4 C COOJIOAECHUEM
TpeOOBaHUI 3PrOHOMHMKH, TEXHUKU 0€30IaCHOCTH, TUTUEHBI, pecypcocOepeKeHus, IPaBOBbIX U
STHYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€3011acHOCTH;

CO3/1aBaTh TEKCThl (DM3MYECKOTO COACPIKAHUS B Ppa3IMUHBIX Qopmarax ¢ Y4ETOM
HazHaueHus uHPOpMALMM U LEJNEeBOM  ayauTOpuu, BbIOMpas ONTHUMaJbHYI  (Qopmy
MMpEACTABJICHUA U BU3YyaJIU3allUuU.

KOMMyHHKaTI/IBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JeHdCcTBHUA:
OCYHICCTBIIATDH O6H_IeHI/Ie Ha ypoKax (1)I/IBI/IKI/I " BO BHe-ypquOﬁ ACATCIIBHOCTH,

pacmo3HaBaTh NPEANOCHUTKA KOH(MIMKTHBIX CUTYaIlUil U CMATYaTh KOH(MIUKTHI,

Pa3BEPHYTO M JIOTHYHO M3JIaraThb CBOK) TOYKY 3PEHUS C HCHOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

MOHUMATh U UCTIOJIH30BaTh MPEUMYIIECTBA KOMAHIHON ¥ UHIUBUIYaTbHOU PabOTHI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHI C y4y€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEH Ka)KA0T0 YiIeHa KOJUICKTHBA,

MPUHUMATh L€IU COBMECTHOW JESATEIbHOCTH, OPraHU30BbIBATH WU KOOPAWHHUPOBATH
JEUCTBUSA IO €€ INOCTHUKEHUIO: COCTAaBIATH IUIAH JEHUCTBUM, PACHPENEIATh POJIU C YYETOM
MHEHUH y4aCTHHKOB, 00CYX/1aTh Pe3yJIbTaThl COBMECTHOM pabOTHI;

OIICHUBATh KaueCTBO CBOETO BKJIA/a M KaXJIOT0 yYaCTHUKA KOMaH/Abl B OOIIWN pe3yibTar
0 pa3pabOTaHHBIM KPUTEPUSIM;

npeyaraTb HOBBIE NPOEKTHI, OLIEHWBATH MJEU C IMO3ULUMHA HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBISATh TMO3WTHUBHOE CTPATErMYECKOE TIOBEACHUE B PA3JIUYHBIX CHUTYAIUsX,
MPOSIBJISITH TBOPUECTBO M BOOOpaKEHHE, ObITh HMHUITMATHBHBIM.

PerynsiTuBHble  yHUBepcajibHble y4eOHble  JeilcTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISITh TMO3HABATEIIbHYIO JCSITEIBPHOCTh B 00J1aCTH (U3HKUA H
ACTPOHOMHUHU, BBISIBIATH MIPOOJIEMBI, CTaBUTh U ()OPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSTCIIBHO COCTABJIATH I1JIaH pemeHI/m paC‘-IéTHI:IX Hn KAa4CCTBCHHLBIX 3aaa4d, IIJIaH
BBITIOTHEHUSI TPAKTHYECKOH paboThl C Y4ETOM UMEIONIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOXHOCTEW W MPEANOYTECHHI;

1aBaThb OLIGHKy HOBBIM CI/ITyaLII/I}IM;

paCH_II/IpHTB paMKI/I yqeGHoro HpGI[MCTa Ha OCHOBC JIMYHBIX HpC[[HO‘ITGHHﬁ; ncJiaTb



OCO3HAHHBIN BHIOOP, aprYMEHTHPOBATh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 3a peIleHUE; OIlLIEHUBATh

IPUOOPETEHHBIN OIBIT;

Croco0cTBOBaTh (HOPMHUPOBAHWIO U TMPOSBICHHUIO JSPYIUIUU B o00mactu  (U3HKH,
MIOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJILHBIN HHTE/UIEKT:
JlaBaTh OLICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3YyJbTATOB LEISAM;
BJIQJICTh HABBIKAMH MTO3HABATEIBHON pe(hICKCUU KaK OCO3HAHUS COBEPIIAEMbIX JCUCTBUN
Y MBICJIUTEJIBHBIX MPOLECCOB, X PE3YyJIbTaTOB HOCHOBAHUM;

UCTIOJIb30BaTh MPUEMBI Pe(PIEKCHH ISl OLEHKH CUTYalluH, BHIOOpPAa BEPHOTOPELICHUS;

YMEThb OLICHMBATh PUCKU U CBOEBPEMEHHO MPUHHUMATH PEUICHHS MO0 UXCHHKEHUIO;

OPUHUMATh  MOTHUBBI M AapryMEHThl  JpYrMX IpU aHajiu3e  pe3yJbTaToB
NeSITENIbHOCTH;

NpUHUMATH ce0s1, TOHUMAasi CBOM HEJOCTATKH U IOCTOUHCTBA,

OPUHUMATh  MOTHUBBI W apryMEHThl  JPYrUX TpU aHaIM3e  Pe3yJabTaToB
JeSITeNIbHOCTH;

IpU3HaBaTh CBOE IPABO U MPaBO APYTUX HA OLUUOKHU.

B mpouecce mocTHKeHUS JTHMUYHOCTHBIX PE3YNbTaTOB OCBOCHHUS IMPOTPaMMBI MO (PU3HKE
JUIsL  YpOBHA CpenHero oOmero oOpa3oBaHusi y  OOYyYarOUIUXCsl  COBEPIICHCTBYETCS
SMOLIMOHAJIBHBIN UHTEJUIEKT, IIPEAIoIaraloniicOpMIUpPOBAaHHOCTD:

CaMOCO3HAaHUSI, BKJIFOYAIOMIETO CIIOCOOHOCTh MIOHMMATh CBOE IMOIIMOHAIBHOE COCTOSIHUE,
BUJIETh HAIPaBJIEHUS PAa3BUTHUS COOCTBEHHON 3MOIIMOHAIBHON Cephl, ObITh YBEpEHHBIM B ce0e;

CaMOpETYJIMPOBaHMs, BKJIIOUYAIOLIETO CaMOKOHTPOIJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHE, CIIOCOOHOCTh aJaNTHPOBATHCS K 3MOIMOHAIBHBIM
M3MEHEHHUSAM U IPOSBIATh THOKOCTb, ObITh OTKPBHITHIM HOBOMY;

BHYTpEHHEIl MOTHBAllMM, BKJIIOYAIOIIEH CTpEMJIEHWE K JOCTH)KEHHMIO IIeJIM M YCIEXY,
ONTHMH3M, HHULIMATUBHOCTh, YMEHHE JAEHCTBOBATh NCXO/S U3 CBOMX BO3MOKHOCTEM;

HMIIATUH, BKIIOYAIOLIEH CHOCOOHOCTh MOHMMAaTh SMOLIMOHAIBHOE COCTOSIHUE JAPYIHX,
YUUTBIBATh €r0 PU OCYILECTBIEHUH OOILIEHUS, CIOCOOHOCTh K COUYBCTBHIO U COTIEPEKUBAHMIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIINX CIOCOOHOCTH BBICTpaMBaTh OTHOILEHUS C IPYTUMHU
JIIOJIbMU, 3a00TUTHCS, TPOSBIIATH UHTEPEC U pa3periaTh KOHPIUKTHI.

IHNPEAMETHBIE PE3YJIbTATHBI

K xonny oOyuenus B 10 kJacce mpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUH:

JNEMOHCTPUPOBATh Ha MpUMeEpax poyib U MecTo (PU3UKU B (HOPMHUPOBAHHHM COBPEMEHHOM
HAyYHOW KapTUHBI MUPA, B PA3BUTUHU COBPEMEHHOW TEXHHUKH U TEXHOIOTHH, B MPAKTHYECKON
IEeITEIbHOCTH JIIOIEH;

YUUTBHIBaTh TPAHUIBl NMPUMEHEHUS H3YYEHHBIX (PU3NYECKUX MOJENel: MaTepualibHas
TOYKa, MHEPIMAIbHAS cHUCTeMa OTcuéTa, abCONIOTHO TBEPIOE TEJNO, MICATbHBIA ra3, MOACTH
CTPOCHHS Ta30B, KUJIKOCTEH M TBEPHBIX TEJ, TOYCUHBIN DIEKTPUUECKHUN 3aps] MpU PEIICHUU
(bu3UYeCcKuX 3a71a4;



pacnio3HaBath (uU3HUECKHE SBICHUS (TpolecChl) M OOBACHATH MX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIAPHO-KHHETHUYECKOW TEOPUHM CTPOECHHS BEIIECTBA M DJICKTPOAMHAMHKU:
PaBHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEMHOE JABM)KEHHE, CBOOOJHOE MaJeHue Tell,
JIBUKCHHE 110 OKPYKHOCTH, WHEpHHs, B3auMmojeictBue ten, nuddysus, OpoyHOBCKOE
JBYDKEHUE, CTPOEHHE >KMIKOCTEH M TBEPHABIX Tel, U3MEHEHHE 0O0bEMa Tesl MpU HarpeBaHUU
(oxJ1aXXIeHUH), TEIUIOBOE paBHOBECHE, HCIIapEHUe, KOHICHCAls, UIaBJIeHUE, KpUCTAJUIN3aLus,
KMIIEHHE, BJIAXHOCTh BO3]lyXa, IOBBIIICHUE JABJICHMS Ta3a IPU €ro HarpeBaHUU B 3aKPHITOM
cocyze, CBs3b MEXKIy IapaMeTpaMd COCTOSIHMSI ra3a B H30IIpolLeccax, JIEKTpU3alus Tel,
B3aUMOJICHCTBHE 3apsi/I0B;

OIKCBHIBATh MEXAHWYECKOE ABIIKEHHE, MCIONB3Ys (PM3NYECKHE BEITUYMHBI: KOOPAWHATA,
IyTh, MEpPEMELIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHJIa, UMITYJbC Teja, KMHEeTHYecKas
SHEprus, NOTEHIMAJIbHAs OSHEPrHs, MEXaHWdyecKas paboTa, MEXaHW4ecKas MOIIHOCTh; MpHU
ONMCAaHWM TIPABWJIBHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOJIB3YeMbIX BEIHYMH, HX
0003HAYECHMS U €JMHHULIbI, HAXOJUTh (POPMYIIbI, CBA3BIBAIOILUE JAaHHYIO (PU3HUECKYIO BEIUYHHY
C IpYTMMH BEJIMYMHAMU;

ONMCHIBaTh H3YYEHHBIE TEIUIOBBIE CBOMCTBA TE€JNI M TEIJIOBbIE SIBJICHUS, HUCIOJb3Ys
¢u3nyeckue BEIMYMHBL: JaBJICHME Tra3a, TeMIepaTypa, CpPeIHssl KUHETHYecKas SHEeprus
XA0THUYECKOTO JIBM)KEHHUSI MOJIEKYJ, CPEIHEKBAaJpaTHYHAsi CKOPOCTh MOJEKYJ, KOJIWYECTBO
TEIUIOTHI, BHYTPEHHSS »Heprus, padora rasza, K0dQ(UIMEHT MONE3HOTO AEHCTBHS TEIJIOBOTO
JBUTATENIs; IPU ONUMCAHUM MPABUIILHO TPAKTOBATh (PU3NYECKUI CMBICI MCIIOIb3YEMbIX BEJINYMH,
ux 00O3HAueHWs] W EIUHMIBI, HaXOAUTh (POPMYJIbI, CBS3BIBAIOLINE JaHHYIO (PU3HMUECKYIO
BEJIMYHMHY C IPYTMMHU BEIHMUUHAM;

ONMCHIBATh M3yYEHHBIE AJIEKTPUUYECKHE CBOMCTBA BEIECTBA M 3JIEKTPUUYECKUE SIBICHUS
(mporiecchbl), UCHONB3YSl (U3NYECKUE BEIMYUHBL: AJIEKTPUUYECKUHN 3apsisl, AJIEKTPUUYECKOE MOJIE,
HanpspKEHHOCTh  TOJIS, IMOTEHLMAJ, pPa3sHOCTh TMOTEHIHUAIOB; IpPHU ONHUCAHUU TPABUIBHO
TPAaKTOBaTh (PU3MUECKUIl CMBICT MCIIOJIB3YEMbIX BEIMYMH, WX OO0O03HAUEHUS M EIUHMIIBI,
yKa3bIBaTh (POPMYIIbI, CBS3BIBAIOLINE JAHHYIO (PU3HUECKYIO BETMUYMHY C JPYTUMH BeTMYUHAMM;

aQHAIN3UPOBATh (U3NYECKUE TPOLECCHl M SIBICHUS, UCHONB3YS (U3MUECKHUE 3aKOHBI U
NPUHLUIBL: 3aKOH BceMupHoro tsarorenus, I, II u III 3axonsl HeroTOHA, 3aK0H cOXpaHEHMS
MEXaHUYECKON PHEPTUH, 3aKOH COXPAaHEHUS MMILYJIbCA, IPUHILIMII CYNEPIO3ULUN CUJI, IPUHIIMII
PaBHOINPABUs MHEPLHMAIBHBIX CUCTEM OTCUYETA, MOJIEKYJISIPHO-KUHETHUECKYIO TEOPUIO CTPOCHUS
BEIIECTBA, Ia30Bbl€ 3aKOHBI, CBA3b CPEAHEW KUHETUYECKOW HHEPrHH TEIUIOBOTO JIBUYKEHUS
MOJIEKYJ1 ¢ aOCOJIFOTHON TeMIeparypoil, mepBbI 3aKOH TEPMOAMHAMMKH, 3aKOH COXpPaHEHUS
NIEKTPUYECKOTO 3apsi/a, 3aKkoH KysoHa, Ipyu 3TOM pa3ianydaTrh CIOBECHYIO



(opMyYIHPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAKEHHUE U YCIOBUS (TPaHUIIbl, 00JIACTH ) TPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC IPUHIMIBI JEHCTBUS MAalIMH, NPUOOPOB M TEXHUUYECKUX YCTPOMCTB; paszivyaTh YCIOBHUA HMX O€30IacHOro
HCII0JIb30BAaHNUS B TIOBCEIHEBHOM KU3HU;

BBINOJIHATH AKCIIEPUMEHTBI 110 UCCIEI0BAHNIO (PU3MUECKUX SBJICHUN U MPOIIECCOB C UCIOIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUIA,
IIpU 3TOM (QOPMYJIMPOBaTh MpoliIeMy/3aiady M TUIOTE3y YyUeOHOro 3KCIEPUMEHTa, COOMpPaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO 000pyHI0BaHus,
IIPOBOJIUTH OIBIT U (YOPMYIHUPOBATH BBIBOJbI;

OCYILECTBIISITh MPSIMBbIE U KOCBEHHBIE M3MEpPEHHS (U3NYECKUX BEJIMYMH, IPU 3TOM BHIOMPATh ONTHUMAJBHBINA CrOCcO0 M3MEpeHHs U
UCII0JIb30BaTh U3BECTHBIEMETOABI OLICHKH ITOIPELIHOCTEN U3MEPEHUN;

UCCJIEIOBATh 3aBHCUMOCTH MEXAY (PU3NYECKUMHU BEJIMYMHAMU C HCIIOJIb30BAHMEM MPSMBIX M3MEPEHHMH, IPU 3TOM KOHCTPYUPOBATH
YCTaHOBKY, (DMKCHUPOBATh PE3yJIbTaThl MOJYYEHHON 3aBUCUMOCTH (U3UUECKUX BEIMYMH B BHUJE TaOJIUI U IpadUKOB, J€1aTh BHIBOJBI 110
pe3yJibTaTaM MCCIEA0BaAHNUS;

coOmonaTh TpaBWwia O€30HacHOTO Tpyla TMPH TPOBEACHUM UCCIENIOBAaHMKA B paMKax Y4eOHOro SKCIIepHUMEHTa, y4eOHO-
MCCIIEIOBATENBCKON U TIPOCKTHOMIEATENILHOCTH C UCTIOIh30BAHUEM M3MEPHUTEIBHBIX YCTPOICTB U JIAOOPaTOPHOTO 000PYIOBAHHUS;

pewaTth pacy€THbIE 3a7auyl C SIBHO 33J]aHHOM (hrU3MUYECKON MOJIENbI0, UCIONb3Yys (PU3NYECKHE 3aKOHBl M IPUHIUIIBI, HA OCHOBE aHAIN3a
yCJIOBHS 3ajauyl BEIOUPATh (PU3NYECKYIO MOJENb, BBIIENATh (PU3NYECKUE BEJIMYMHBI U (OPMYJIbl, HEOOXOAMMBIE /IS €€ pelleHus, IPOBOAUTh
pacuéThl U OLICHUBATh PEAIbHOCTH MOJIYYEHHOI'O 3HaYCHUS] (PU3NUECKON BETUUNHBL;

pelaTh KaueCTBEHHBIE 3aJla4uM: BBICTPAUBATh JIOTUYECKH HENPOTUBOPEUMBYIO LIEMOYKY PACCYKICHHUI C OMOpPOil Ha M3yYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3MUECKUE SBICHUS;

HCII0JIb30BaTh pu peleHnn y4eOHBIX 3a1a4y COBpPEMEHHBIENH(OPMAIIMOHHBIE TEXHOJIOTHUHU JJISi TIOUCKA,
CTPYKTYpUPOBAHHUSI, UHTEPIPETALMUH MPEACTABICHUS YyUeOHOW W HAyYHO-TIOMYJISIPHOM MH(pOpPMAIMH, TOJTYY€HHON M3pa3IMdHbIX
MCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOTY4aeMy0 HH(POPMALUIO;IPUBOAUTH PUMEPHI BKJIaZa POCCUMCKUX U 3apyOeX HBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, 00BSICHEHHE TPOIIECCOB OKpPY’KaloIlIEro Mupa, B pa3BUTHE

TEXHUKHU U TEXHOJIOTHIA;

TEMATHYECKOE IINTAHUPOBAHHUE10
KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE




HaumeHoBaHue pa3/iesioB U TeM K - (uudposBbie)
Nen/m NporpaMMsblI Beero OﬁﬂTpom’HHe I;aKTquCKHe o0pa3oBaTe/IbHbIE
padoThI padoThI pecypent
Paznen 1. ®UBUKA U METO/JAbI HAYYHOI'O ITIO3HAHUSA
bubmuoreka [IOK
1.1 du3uka u METO ay4HOT0 MO3HA 2
VR T METOAGT HAYTHOTO HOSHAH https://m.edsoo.ru/7f41bf
12
Wroro o pazneny 2
Pa3znen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmorexa [IOK
https://m.edsoo.ru/7f41bf
12
99 Jnmavika 7 bu6mmoreka [JOK
' https://m.edsoo.ru/7f41bf
72
2.3 3aKOHbBI COXpAaHEHUS B MEXAHUKE 6 1 1 buommorexa LIOK
https://m.edsoo.ru/7f41bf
72
Hroro no pasneny 18
Paznen 3. MOJIEKVYJISIPHASA ®U3UKA U TEPMOJNHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubmuoteka [{OK
' TEOpHUU https://m.edsoo.ru/7f41bf
12
bu6mmoreka [IOK
3.2 OCHOBBI TEPMOJIMHAMUKHU 10 1
POA https://m.edsoo.ru/7f41bf
72
33 ArperaTtHble COCTOSIHUS 5 bubnumorexa [JOK
' BeriecTBa. Da30BbIe IEPEXOIbI https://m.edsoo.ru/7f41bf
72



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

Hroro mo pazaeny 24
Paznen 4. DJIEKTPOAUHAMUKA
bu6mmoreka [IOK
4.1 DNEeKTPOCTaTHKA 10
ferIpoctatit https://m.edsoo.ru/7f41bf
72
42 [TocTostHHBIN 3nekTpUyecKuil ToK. Toku B 12 bubnnoreka [IOK
' Pa3IUYHBIX CpeIax https://m.edsoo.ru/7f41bf
12
Uroro no pazueny 22
PezepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

MNOYPOYHOE IINTAHUPOBAHHUE10

KJIACC
KoJsnvecTBO 4acoB DJIeKTPOHHbIE
Ne . Hata uHppoBbIe
/i eMa ypoka Beero Konrposbneie | IIpakTHyeckue | y3yyenus 06pazoBaTEbHbIE
padoThI padoThI
pecypchbl
Pu3nka — HayKa O IIPUPOJE.

1 K prpoa 1 bubnmnoreka LIOK

Hayunsie MeToabl NO3HAHUS

https://m.edsoo.ru/ff0c32e
OKpY>KaIoIllero Mupa 5
Ponb 1 mecTo usuku B

2 (hopMUPOBaHUU COBPEMEHHOI 1 Bubnnorexa LHOK
HAYYHON KADTHHBI MHDA, B gttps.//m.edsoo. ru/ff0c33e
MPAKTUYECKOMN AeATEIbHOCTH JTH0EH -

MexaHnndeckoe JBHKEHUE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 Bubmiorexa LIOK
nBrkeHud. llepemenienue, CKOpOCTb, gt8tps./ /m.eds00.ru/ff0c35
YCKOpEHUe -

4 PaBHOMEpHOE ITpsAMONIMHENHOE 1 bu6muorexa [HOK
IIBUKEHHUE https://m.edsoo.ru/ff0c36

20

5 PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE 1 bu6muorexa HOK
JIBHDKCHUE https://m.edsoo.ru/ff0c37

2e

6 CBoboaHOE mazieHne. Y CKOpeHue 1 bubnuoteka [IOK
CBOOOJIHOTO MaICHHSI https://m.edsoo.ru/ff0c39c

C
KpuBonuHneliHoe ABUKEHUE.
/ JIBr>keHue MaTepuaaIbHOW TOYKHU IO 1 bubmiorexa LIOK
P https://m.edsoo.ru/ff0c3ad
OKPY>KHOCTH a
8 [Ipunuun oTHOcUTENnbHOCTH ['amunes. 1 bubnmoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada

WHuepunanpHbple CUCTEMBI OTCYETA.
IlepBb1it 3akoH HproToHa

https://m.edsoo.ru/ff0c3be
8

Macca tena. Cuia. [lpunnun

9 . B N but6mmoreka [IOK
YHCPTOSHILII CILT. BTOPOH 3aIoH https://m.edsoo.ru/ffOc3be
HprotoHa aj1st MaTepruaibHOM TOUKH 3 pS.//m. :
10 Tpernii 3axoH HeroToHa s bu6nuoreka [IOK
MaTePHUATBHBIX TOYCK https://m.edsoo.ru/ff0c3be
8
3akoH BceMUpHOro TsaroreHus. Cuia
11 B bubmunorexa IIOK
. [lepBas kocmuueckas
CKODOCTL https://m.edsoo.ru/ff0c3d
p 00
12 Cuna ynipyroctu. 3akoH ['yka. Bec bubnuoreka [IOK
Tena https://m.edsoo.ru/ff0c3el
8
Cuna TpPEHHUS. Koaddbumuenrt
13 T P D bubnuoreka [IOK
penusa. Cuiia CONPOTUBIICHUS TpU httos://m.ed OGS
JIBMKEHUHW Telda B KUIAKOCTH WIIM 5 pS.//M.€eds00.1u :
rase -
[TocTynarenbHOE U BpamaTesibHOE

14 JBIKEHUE a0COIIOTHO TBEPJIOTO Tea. bubnnorexa LLOK
MowmenT cunsbl. ITimeuo cnnel. Y enoBus gttps./lm.edsoo.ru/ fiOc4la
paBHOBECHSI TBEPJOTO TEa -

NMnynsc MmaTepuabHOW TOYKH,

15 CUCTEMBI MaTepUATIbHBIX TOYEK. brbmotexa [IOK
Nmnynbsc cuiibl. 3aKOH COXpPaHEHMS ggps./ /m.eds00.ru/ff0c43
UMITyJTbCca. PeakTHBHOE IBIKEHHE —

PaboTa 1 MOIITHOCTE CHJIBI.
16 Kunernueckast sHeprus MarepuanbHOU bubmuorexa [JOK

Touku. Teopema 00 U3MEeHEHUN
KMHETUYECKON DHEPIrUU

https://m.edsoo.ru/ff0c45
02



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502

17

HOTGHI_[I/IaJ'IBHaH OHEPIU-.

but6mmoreka [IOK




[ToTeHumanpHas SHEPTUs YIPYTo
ne(OopMUPOBAHHOI MTPYKUHBIL.
[TorennuanbHast 3HEPTUs TeNa BOINU3H
MTOBEPXHOCTU 3€MJIU

https://m.edsoo.ru/ff0c46
la

18

[ToreHnanpHbIC ¥ HENOTEHITMATBHBIE
cuiibl. CBs3b pabOTHI
HETNOTEHIMATBHBIX CUJI C U3MEHEHUEM
MEXaHUYECKOH YHEPTUU CUCTEMBI TEI.
3aKOH COXpaHEHUsI MEXaHHUYECKOM
SHEPIUU

but6mmoreka [IOK

https://m.edsoo.ru/ff0c47
8c

19

JlaboparopHas pabora
«HccnenoBanue CBs3U pabOTHI CUJTBI C
M3MEHEHHEM MEXaHUYECKOM dHeprun
TeJa Ha IPUMEPE PaCTsHKCHHUS
PE3UHOBOI'O XKI'yTa»

20

KonTponbHas paboTa o teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXPAHEHUS B MEXAHUKEY

bu6nuoreka IJOK

https://m.edsoo.ru/ffOc4b
74

21

OCHOBHBIE MOJIOKEHUS MOJEKYJISIPHO-
KMHETUYECKOU TeopuH. bpoyHOBCKOE
nsuxenue. Juddysus

bu6nunoreka IJOK
https://m.edsoo.ru/ffOc4dc

2

22

XapakTtep JBUKEHUS U
B3aHMMOJEUCTBUS YAaCTHUI] BEIIECTBA.
Mogenu cTpoeHust ra3oB, KUIKOCTEN

Y TBEPJBIX TEIl

23

Macca monekyn. Konuuecto
BemiecTBa. [locrosHnas ABoraapo

24

TenmoBoe paBHOBecue. Temmeparypa



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2

u e€ uzmepenue. lllkana
temrieparypllenscus

Nneansueiii taz B MKT.

but6mmoreka [IOK

25 OcnoBHoeypasaenne MKT https://m.edsoo.ru/ffOc4fd
€
AOcoioTHasl TeMreparypa Kak mepa
26 cpeaHel KHHETUYECKON SHEPIUHU ];;6?1;1/&61;& HOK/ffo -
JBHKCHUS MOJICKYII. YpaBHeHne le ps.//m.edso0.ru ¢
MenaeneeBa-Kianeipona —
27 3akoH JlanpToHa. ['a30BbIC 3aKOHBI
JlaGopaTopHas paboTa
8 «MccneqoBanne 3aBUCUMOCTH MEXIY
rapamMeTpamMu COCTOSHUS
Pa3peKEHHOTO Tra3a
29 N3onporeccel B HI€AIBHOM ra3e u ux bubmmoreka [IOK
rpaduyecKoe nmpeCcTaBIeHUe https://m.edsoo.ru/ff0c57
Oe
BnyTtpennss sHeprus
TEPMOJUHAMHYECKON CUCTEMBI U
30 CHocoObI €€ M3MEHEHUSI. E;Ig:_jl;;;e;asgoorlj 0G50
KonuyecTBoTeruoTs! u padora. 52 T '
BHyTpeHHss SHEprUs OJHOATOMHOTO
UJICATbHOTO
rasa
bu6nunorexa IJOK
31 Bl Tenonepean https://m.edsoo.ru/ff0c5c3
6
VY nenbHas TEMI0EMKOCTh BEIIIECTBA.
32 bu6nmnorexa IJOK

KonnyecTBo TemnoTs! npu
Tertonepenade. AauadaTHBIN Tpolecc

https://m.edsoo.ru/ff0c5c3

6



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

33

IIepBblil 3aKOH TEPMOAMHAMUKY U €70
IIPUMEHEHHE K U30IPOoLIEcCaM

but6mmoreka [IOK
https://m.edsoo.ru/ffOcb5ef
c



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc

HeoOpaTtumocTs mporeccoB B

34 e B . bubnuoreka [IOK
npupoae. Bropoii 3akon
PHPOA P https://m.edsoo.ru/ff0c62
TEPMOIMHAMUKH 30
35 [Tpunuun pevictBus u KI1/1 TermoBoi bubnuoreka [IOK
MalIuHbI https://m.edsoo.ru/ffOc60
0a
36 Huxn Kapuo u ero KITJ]
37 DKOJOTHYECKHEe MPOOIEMbI
TEIUI0IHEPTETHKHU
38 Oo6o6maromuii ypox «MoJekysipHast bubmuoreka [IOK
¢uznka. OCHOBBI TEPMOTUHAMUKI https://m.edsoo.ru/ff0c69
38
KonTponbnas paboTa 1o teme
39 «MonekynspHas ¢pusuka. OCHOBBI bubmiorexa LIOK
' https://m.edsoo.ru/ff0c6as
TEPMOMHAMUKI 0
40 [TapooGpazoBaHue U KOHJEHCALUS. bu6muorexa [HOK
Hcnapenue u kumeHue https://m.edsoo.ru/ff0c63
b6
AOCOIIOTHAS U OTHOCHUTEIbHAS
41 . bubnuoteka [IOK
BJIAYKHOCTH BO3yXa. HachelmeHHbIN
https://m.edsoo.ru/ff0c64
nap
dg
TBépnoe teno. Kpucramumueckue n
42 amop¢HbIe Tena. AHU30TPONIHS Bubmmorexa LIOK
cBoticTs xpacTamios. Kumkne gttps.//m.edsoo.ru/ff0c65f
Kkpuctaisl. COBpeMEHHBIE MaTePHAIbI -
[InaBneHre U KpUCTAIUTH3AIMS.
43 P B but6mmoreka [IOK
VYaenvHas TerioTa TUIABICHUS.
https://m.edsoo.ru/ffOc67
CyOmmmariust
08
44 YpaBHeHHE TEMI0BOTo OanaHca bubmmorexa LIOK

https://m.edsoo.ru/ff0c68



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c6820

Onexrpuzanus Tei. DIEKTPUUECKUN

45 3apsi. J{Ba Buga 3JIEKTPUYSCKUX bubmorexa [IOK
AL a p https://m.edsoo.ru/ffOc6bc
3apsIoB C
IIpoBOAHUKH, TUIIEKTPUKU U
46 H(E)JI Z[0B0 HIfKI/I 3aKIZ)H COXpaHeHus bubmorexa [OK
YHpOBOA ' P https://m.edsoo.ru/ffOc6bc
AIIEKTPUYECKOTO 3apsaa c
B3aumopeiictBue 3apsaoB. 3aKoH
47 . . bubmmotexka [JOK
Kynona. Toue4Hslid 3JIEKTpHUYECKUI
https://m.edsoo.ru/ffOc6ce
3aps 4
Hanpssk€HHOCTB IIEKTPUYECKOTO
48 nosist. [lpunHnun cynepno3unuu bubmiorexa IOK
SIKTPHUCCKHX TOIei, JIHIH https://m.edsoo.ru/ffOc6df
' 2
HaNPsHKEHHOCTH B
PaGota cun anekTpocTaTuuecKoro
49 bubmmoreka [IOK
noist. Ilorennuan. Pasnocth
https://m.edsoo.ru/ffOc6f0
IMOTEHIIAAIOB 0
H OBOJHUKH U TUDJIICKTPUKU B
50 3J'Ip€I<T I([)CTaTI/I‘-I:CKOM ncI:ne Bubmorexa HOK
p ) https://m.edso0.ru/ff0c70
JusnexkTpudeckas TPOHUIIAEMOCTh 18
N bubmmoreka [IOK
51 OaekTpoéMKocTh. KonneHncaro
P A P https://m.edsoo.ru/ffOc71
26
DNEeKTPOEMKOCTh TIOCKOTO
52 KOHJIEHCATOpa. DHEPTHUs 3apsHKEHHOTO buGnnorexa LIOK
' https://m.edsoo.ru/ff0c72c
KOHJICHCATOpa 0
53 JIaGoparophas pabota "M3mepenue
AJIEKTPOEMKOCTH KOHJIeHCaTopa"
54 [IpuHIIMTT AEHCTBUS U TIPUMEHEHUE

KOHACHCATOPOB, KOITUPOBAJILHOT'O



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0

armapara, CTpyHHOro IpUHTEpa.
DIIeKTPOCTATHYECKAS 3aIIUTA.
3azeMiIeHHE IIEKTPONPUOOPOB

55

DJIEKTPUYECKUI TOK, YCIOBUS €ro
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuia Toka. Hanpsixenue.
Conporusienue. 3akoH Oma Jist
y4acTKa el

56

[TocnenoBarenpHOE, TApaIIETBHOE,
CMEILIaHHOE COEeIMHEHUE
poBoAHHUKOB. JlaGopaTopHas paboTa
«3yueHne cMemaHHOro0 COeAMHEHHUS
PE3UCTOPOBY

bubmunorexa IIOK

https://m.edsoo.ru/ffOc74f
0

57

PaboTa 11 MOIIIHOCTB 3JIEKTPUIECKOTO
ToKa. 3akoH J[xoyns-Jlenma

bubmuorexa IIOK

https://m.edsoo.ru/ff0c78
38

58

3axon OMma U1t TOTHOM (3aMKHYTOH)
anekTpudeckon nenu. Koporkoe
3ambikanue. JJaboparopnas pabora
«M13mepenne D/IC ucrouynuka Toka u
€ro BHYTPEHHET0 COMPOTHUBIICHUS»

bubmmoreka [IOK

https://m.edsoo.ru/ffOc7ae
0

59

DNeKTpOHHAsE MPOBOAUMOCTh TBEPIIBIX
METaJUI0B. 3aBUCUMOCTD
CONPOTHUBJICHHS METAJIJIOB OT
TemMnepaTypbl. CBEpXIPOBOAUMOCTD

60

DNeKTpUUECKUN TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX
MTyYKOB

61

[TonynpoBOIHUKH, UX COOCTBEHHAS U
MpUMecHasi TpoBOAMMOCTh. CBOMCTBA
p—~n-niepexona.
ITonynpoBOTHUKOBBIE

bubmuoreka [IOK
https://m.edsoo.ru/ffOc84a

e



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae

PUOOPHI

DJIEKTPUYECKUH TOK B paCTBOpPAX U

6 | pacraax smexrpormToe. ) e O can
DJIEKTPOJIUTHYECKAS] JUCCOLUALIMS. ba PS.//M.€dso0.ru/ T
DneKkTponn3 —

DNeKTpUUECKUH TOK B ra3ax.

63 CamocTosTenbHBbIN U 1 BH6H_HOTeKa HOK
HECAMOCTOSITEIbHBIN pa3psaa. MonHus. https://m.edsoo.ru/ff0c84a
[Inazma g
DnexTpuueckue npudopsl U

64 YCTPOMCTBA U UX MIPAKTUUYECKOE 1 b H6H_H0TeKa HOK
mpumMeHerue. TIpapma https://m.edsoo.ru/ffOc86f
TEXHUKHU £
0e30macHOCTH

65 O6o06maronuit ypox 1 bubnmnoreka [IOK
«QIIEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88

be
KonrtponbHas pabora 1o teme

66 «Qunekrpocraruka. [locTosHHBIN 1 BH6H_HOTeKa HOK
STeKTpHIecKii Tok, ToKH B https://m.edsoo.ru/ff0c8a8
Pa3IMYHBIX Cpeaax» a

67 Pesepsnblii ypok. KonTponsHas 1 bu6muorexa HOK
paborta mo Teme https://m.edsoo.ru/ff0c8c5
"JneKTpoaNHAMUKA" 6

68 PezepBHblii ypok. OGo0maronuii ypok 1 bubmuorexa ITOK
no temam 10 kacca https://m.edsoo.ru/ff0c8f6

c
OBIIEE KOJIMYECTBO YACOB IIO 68

[MPOT'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c

YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUISA YHEHUKA

* ®dusuka, 10 kmacce/ KacbsiHoB B.A., O011ecTBO ¢ OrpaHUYEHHOW OTBETCTBEHHOCTHIO
«IPODA»; AkuroHnepHoe 0011ecTBO «31aT€IBCTBO
«[IpocBemienue»

* dmsuka, 11 xrace/ Kacesaos B.A., O01ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «/[[PODA»; AxiinonepHoe obiiectBo «M31arenbeTBo

((HpOCBeH_ICHI/IC»

YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* dusuka, 10 kmace/ Kacbsnos B.A., O011ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODA»; AxunonepHoe odmectBo «M31aTenbcTBO
«IIpocBemenue»

* dusuka, 11 knace/ Kacesanos B.A., OG1iecTBoO ¢ orpaHuYeHHON
0TBeTCTBEHHOCTHIO «IPODA»; AkiimonepHoe o0ecTBo «M31aTeabcTBo
«IIpocsenienne»

METOAUYECKHUE MATEPHAJIBI VI YYUTEJIA
[Tporpamma kypca ¢puzuku ans 10—11 knaccos. bazossiit ypoBens (aBTop B.A. KacesiHOB)
YMK «®Pusuka. 10 knace. bazoBblit ypoBeHb»

1. ®usuka. 10 knace. Ba3oBblil ypoBeHb. YUEOHHK C 2JIEKTPOHHBIM
npuiiokenueM (aBtop B. A. KacbsHOoB).

2. ®usuka. 10 knacc. basosblii yposeHns. MeToauueckoe nocodue (aBrop B.A.
KacesHOB).

3. ®usuka. 10—11 knaccel. ba3osslii yposens. TeTpab 1715 1a60paTOpHBIXPAabOT

(aBTops! B. A. Kacesnos, B. A. Koposun).

®usnka. 10—11 knaccel. ba3zoBslit ypoBenbs. KoMiuiekT TeTpaneit st KOHTPOJIbHBIX padoT



(aBTop B. A. KacbsiHOB)

4. dusuka. 10 knacc. JIupaKTUYecKue KapTOYKU-3a1aHus (aBTopsl M. A.Viakos,

K. M. Ymakos).

YMK «®Pusuka. 11 knacc. ba3oBblil ypoBeHb»

1. ®usuka. 11 knacc. BasoBblii ypoBeHb. YUEOHHUK C JIEKTPOHHBIM

npuiiokenueM (astop B. A. KacbsHoB).

2. ®usuka. 11 knacc. ba3osslii yposeHs. MeTonudeckoe nocobue (aBrop B.A.

KacbsiHoB).

3. ®usuka. 10—11 knaccsl. ba3oselii yposens. TeTpanb mis 1a60paTOPHBIXPAOOT

(aBToph! B. A. Kacesnos, B. A. KopoBun).

4. ®dusnka. 10—11 xnaccsl. ba3oBelii yposeHb. KoMIekT TeTpaei 1is

KOHTPOJIbHBIX paboT (aBTopsl B. A. KacesHoBs, 1. B. Urpsimos).

5. ®usuka. 11 knacc. JlugakTHaeckue KapTouku-3aaanus (aBTopsl M. A.Y1Iakos,

K. M. Ymakos).

HUA®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETUMHTEPHET
1 http://nsportal.ru - connanbHas ceTh pabOTHUKOB 0Opa30BaHUS.2

http://markx.narod.ru/pic/ - ¢pusuka B mkore.

3 http://festival.1september.ru/articles/ - pecrupans negarorudeckux uaei
«OTKpBITBIN YPOK».

4 http://www.fizika.ru/ - caiit st yaurenei GU3MKU ¥ MX yIEHUKOB.5
http://www.physics.ru/ - matepuansl Mo pusmke.

6 www . ege .edu.ru - uadopmarmonHsii mopran EI'D.

7 http :// school - collection . edu . ru / - equnas komnexuus LIOPos


http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://www.fizika.ru/
http://www.physics.ru/
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