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INOACHUTEJIBHASA 3AIITMCKA

[Iporpamma mo ¢u3uke 0a30BOr0 YpPOBHSI Ha YpOBHE CpEIHEro oOIIero oopa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOXCHMHA M TpeOOBaHMH K pe3ysbTaTaM OCBOCHUS OCHOBHOM
oOpa3oBarensHON mporpamMmebl, mpeacraBieHHsix B DPI'OC COO, a Ttakke ¢ ydérom
benepanbHOl paboueil MporpaMMbl BOCHUTAHUS U KOHIENIMU TMPENnojiaBaHus Yy4eOHOro
npeamera «®Puzmka» B o0pazoBaTeNbHBIX oOpraHm3anusx Poccuiickoir  ®eneparum,
peann3yoIuX OCHOBHBIE 00pa30BaTeIbHBIC TPOrPAMMBI.

Conepxanue TporpaMMbl 1O (PHU3MKE HANpaBiIeHO Ha (HOPMUPOBAHHE ECTECTBEHHO-
Hay4YHOU KapThHBI Mupa oOyuaromuxcs 10-11 kmaccoB npu oOydeHun ux (usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-AEITEILHOCTHOTO noaxoa. [Iporpamma no gpusnuke cooTBETCTBYET
tpeboBanusM ®PI'OC COO Kk miaaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METaNpPeIMETHBIM
pe3yabTataM OOy4YeHHs, a TaKKe€ YYUTBIBAET HEOOXOJUMOCTH PEATN3aLUU MEXKIIPEIMETHBIX
CBs3ei (PU3MKH C ECTEeCTBEHHO-HAyYHBIMU YYEOHBIMH mpenMeTramu. B Heil ompeaenstorcs
OCHOBHBIE IIeJIM U3Yy4YeHUs (U3UKH Ha YPOBHE CpEIHEro odiiero oOpa3oBaHUs, IJIaHUPyEMbIe
pe3yabTaThl OCBOCHHMSA Kypca (U3MKU: JMYHOCTHBIC, METalpeiMEeTHBIE, MpeaMeTHhIe (Ha
0a30BOM ypOBHE).

[Tporpamma o ¢pu3MKe BKIIOYALT:

e [IJIAaHUPYEMbIE PE3YJIbTaThl OCBOCHUS Kypca (pU3MKKU Ha Ga30BOM YPOBHE, B TOM UHUCIIE

peIMEeTHbIC PEe3yIbTaThl M0 TOAaM 00y4YeHHUS,;

e coziepkanue yueOHoro npeamera «dusnka» 1mo rogam o0ydeHHUS.

Odu3rkKa Kak HayKka o HauOoJiee 00X 3aKOHAaX MPHUPO/bI, BBICTyMAasi B Ka4eCTBE Y4eOHOTO
IpeIMeTa B LIKOJE, BHOCUT CYIIECTBEHHBIH BKJaJ B CUCTEMY 3HaHHI 00 OKpyXarolem MHpE.
konpHBI Kypc (U3MKH — CHCTEMOOOPA3yIOMUNA JUIsl €CTeCTBEHHO-HAyUHBIX Y4eOHBIX
MIPEIMETOB, MOCKOJIBKY (PM3NUECKUE 3aKOHBI JIEKAT B OCHOBE MPOLECCOB U SBJICHUH, M3y4aeMbIX
XUMHUeH, Ouonoruel, pusnueckoir reorpadueit u acrpoHommeil. Mcnonab3oBaHHE M aKTUBHOE
NpUMEeHEeHHe (U3NYECKUX 3HAHMW OIpeAenseT XapakTep M pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJOTUN B cdepe HHEPreTHKH, TPaHCIOPTa, OCBOEHUS KOCMOCA, IOJyYEHUs HOBBIX
MaTepUasoB C 33JJaHHBIMU CBOWCTBaMU U ApYyruX. M3ydenne ¢pu3uku BHOCUT OCHOBHOU BKJIaJ B
(dbopMUpOBaHHE €CTECTBEHHO- HAy4YHOW KapTUHBI MHpa oOydarommxcsi, B (QOpMHUpOBaHUE
YMEHU MPUMEHSTh HAYYHBIN METO/T TO3HAHUS MPU BBITIOJIHEHUH UMH YY€OHBIX UCCIIEIOBAHUI.

B ocHoBy kypca pu3uku 1yist ypOBHSI CpeTHETO 00IIETro 00pa3oBaHUsI MOJOXKEH PsiT UIEH,
KOTOPBbIE MO>KHO PACCMaTPUBATh KaK MPUHIUIIBI €ETONOCTPOECHUSI.



Hoes yenocmuocmu. B cOOTBETCTBUU € HEH KypC SIBIISICTCS JIOTUYECKH 3aBEPLUIEHHBIM, OH
COZICPKUT MaTepHall U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIPOCH! KIACCHUYECKOH, TaKk M
COBPEMEHHOW (hU3UKH.

Hoes cenepanusayuu. B cOOTBETCTBUM C HEell MaTepuan Kypca Gu3suku o0beJUHEH BOKPYT
¢usnueckux Teopuil. Bemymum B Kypce sBisercs (opMuUpOBaHHE IPEICTaBICHHA O
CTPYKTYPHBIX YPOBHSIX MaTE€pPUHU, BELIECTBE U IOJIE.

Hoes cymanumapuzayuu. EE€ peanuszanus mpeanoyiaraeT HUCIOiIb30BaHUE T'YMaHUTApPHOTO
noTeHnuana GU3n4eckoi HayKu, OCMBICIICHHE CBSI3U pa3BUTHA (U3UKH C pa3BUTHEM OOIIECTBA,
a TaK)Ke C MHUPOBO33PEHUYECKHMHU, HPAaBCTBEHHBIMH U HKOJIOTUIECKUMH MTPOOIEMaMHU.

Hoes npuxnaonou nanpaerennocmu. Kypc @usuku mnpeanoiaraer 3HAKOMCTBO C
IIMPOKUM KPYTOM TEXHHYECKMX M TEXHOJOTHYECKHX TMPUIOKEHUH H3YYEHHBIX TEOpUMl H
3aKOHOB.

Hoes osxonocusayuu peanu3yercs IOCPEACTBOM BBEACHMSI JJIEMEHTOB COJAEpKaHMS,
MOCBSIIEHHBIX IKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpbIE CBSA3aHbl C Pa3BUTUEM
TEXHHUKHU U TEXHOJIOTUH, a Takke 00CyKIeHUs MPOOJIeM PallMOHATBHOTO PUPOIOTIONb30BAHUS U
9KOJIOTHUYECKOM 0€301acHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMU Kypca (DU3MKM Ha YPOBHE CpeAHero oOuiero oOpa3zoBaHUs
ABISIIOTCS  pu3nveckue Teopud ((HOpMUPOBAHHE MPEICTABICHHH O CTPYKType MOCTPOCHHUS
¢busnueckoil Teopuu, poiu (yHIAAMEHTAIbHBIX 3aKOHOB UM TPUHLMUIIOB B COBPEMEHHBIX
MPEJICTABICHUSIX O MPUPOJIE, TPaHUIAX IPUMEHUMOCTH TEOPUM, NIl OMHCAHUSI E€CTECTBEHHO-
HAyUHBIX SIBJICHUM U MIPOLIECCOB).

CHCTeMHO-IEITETFHOCTHBIN MOIX0 B Kypce (DM3UKU pealn3yeTcs MPEeX/Ie BCEro 3a CUYET
OpraHM3aliy dKCIEPUMEHTANIbHON JesATeNbHOCTH o0yuaromuxcs. [i1s 6a3oBoro ypoBHs Kypca
(GU3MKN — 3TO HCIOJIb30BAHHWE CHUCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB U
abopaTOpHBIX pabOT, KOTOpble B Tporpamme Mo (¢GuU3NKe OOBEIWHEHBI B OOIIMI CIIHCOK
YUYEHUYECKUX MPaKTUYECKUX paboT. BeineneHune B ykazaHHOM IepeyHe JabopaTOpHBIX pador,
IPOBOJIUMBIX JJIsI KOHTPOJSL M OLIEHKH, OCYIIECTBIIAETCS YYaCTHHKaMU 0O0pa30BaTeIbHOTO
npolecca UCXOs U3 0COOEHHOCTEH MIaHMPOBaHMs U OCHalleHus kabuHera ¢usuku. [Ipu sTom
oOecrnieunBaeTcs OBJaJeHHE OOy4YalOIIMMUCS YMEHHUSIMU IPOBOJUTH KOCBEHHBIE H3MEPEHMS,
UCCIIEIOBaHMS 3aBUCUMOCTEN (PU3MYECKMX BEIMYMH M IIOCTAHOBKY OIBITOB IO TPOBEPKE
IIPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHue yJenseTcs pelIeHUI0 pacy€THBIX U KadeCTBEHHbIX 3a1ad. IIpu aTom
JUIS pacY€THBIX 3a7a4 MPUOPUTETOM SIBIISFOTCS 3aJ]a4i C SIBHO 33JJaHHOM (PM3MUYECKOIl MOJETBIO,
MO3BOJISIIOIINE TPUMEHSATh U3YUYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJJHOTO pa3jiena Kypca, TaKk ¥ HHTEIpUPYs 3HAHUS U3 PA3HBIX pPa3/ieioB.
JIns KauecTBEHHBIX 3a/ad IPUOPUTETOM SBIIOTCS 3aJaHUs Ha OOBSICHEHHE IPOTEKaHUS
(¢u3MYEeCKUX SBJICHUN U MPOLIECCOB B OKPYKAIOUICH JKU3HHU, TPEOYIOILIHE BHIOOpA (PU3UUECKOI
MOJIENIN JJISl CUTYalliy PAKTUKO- OPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBun ¢ TpeboBanusimu PI'OC COO k MarepuanbHO- TEXHHYECKOMY
obecriedeHn0 y4eOHOro mpoiecca 0a30BbI ypoBEHb Kypca (PU3MKH Ha YPOBHE CpPEIHETO
obmiero oOpa3oBaHUs JOJDKEH M3Y4aTbCs B YCIOBMSX NPEIMETHOro KaOMHeTa (M3UKU WIN B
YCIIOBHSIX MHTEIPUPOBAHHOIO KaOMHETa MPEeAMETOB €CTECTBEHHO-HAY4YHOT0O LuKiIa. B xabunere
GU3MKK  JOHKHO OBITh HeoOXoAuMoe JabopaTopHOe OOOpYJOBAaHHWE JUJISi  BBITOJHEHUS
yKa3aHHBIX B IpOrpaMMe Mo (U3MKe YUYCHHUYECKHX MPAKTUYECKUX paboT U IEMOHCTPAIIMOHHOE
obopyoBaHue.
JleMoHCTpalMOHHOE 000pyAoBaHHEe (OPMUPYETCSs B COOTBETCTBHUM C MPUHIMIIOM
MUHUMAJIBHON JJOCTATOYHOCTU U OOECIeYMBAeT MOCTAHOBKY IEPEUYMCICHHBIX B IPOrpaMMe Io
¢u3MKe KIIOYEBBIX JAEMOHCTpPAIMK Il WCCIENOBAaHHMS H3YYaeMBIX SIBICHUH M IPOIECCOB,
SMIUPUYECKUX U(YHTAMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHHH.
JlaGopaTtopHoe 00OpyZOBaHUE ISl YUYCHHUECKUX IMPAKTHUECKUX padboT (opmMHUpyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOecreyuBaeTcs B pacyére OJHOr0 KOMIUIEKTa Ha JBYX
oOyuaromuxcsa. TemaTnueckue KOMIUIEKTHI Ja0OpaTOPHOTO 00OpYNOBaHHS MJOJDKHBI OBITH
IIOCTPOEHBl Ha KOMILIEKCHOM HCIOJb30BAHUU AHAJIOIOBBIX U LUGPOBBIX NPUOOPOB, a TaKxKe
KOMIIBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIU(POBBIX J1AOOPATOPHil.
OCHOBHBIMU 1EJIIMU U3y4€HUs (PU3UKH B 00111EM 00pa30BaHUU SIBIISIIOTCS:
e hOpMUpOBaHME HHTEpeca M CTPEMJICHUS OOYYaIOUIMXCS K HAyYHOMY H3YYEHUIO
HOPUPO/IbI, PA3BUTHE UX MUHTEIIEKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH;

epa3BUTHE TPEACTABICHUH O HAayyHOM METO/A€ TO3HaHus U  (OPMHUPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIECHUS K OKPY KAIOLIUM SIBIICHUSIM;

e (hopMUpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yjbTaTa M3y4eHHs] OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

e (hopMuUpoOBaHUE YMEHUI OOBACHATH ABJICHUS C HCIIOJIb30BaHUEM (DPU3MUYECKUX 3HAHUN U
HaYYHBIX JI0Ka3aTeJIbCTB;

¢ (hopMUpOBaHHE TPEICTABICHUH O PONH (PU3MKH JUISI pa3BUTHUSL JAPYTUX €CTECTBEHHBIX
HayK, TEXHUKU ¥ TEXHOJIOTHH.

JlocTikeHne 3THX Ieniell oOecreunBaeTcsl pelleHueM CcleIyrolluX 3ajad B Ipolecce
U3y4eHUs Kypca GU3MKU Ha YPOBHE CPETHET0 OOIIEro o0pa3oBaHMsL:



® IPUOOpPETEeHUE CUCTEMBI 3HAHUHM 00 OOLMX (U3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIIOYAsT MEXAaHUKY, MOJICKYJISIPHYIO (PH3UKY, DJIEKTPOAUMHAMUKY, KBAHTOBYIO
(bU3UKy U 37I€MEHTHI aCTPOU3UKH;

e bopmupoBaHre yYMEHUN TNPUMEHATH TEOPETHUYECKHE 3HAHUS Uil OOBSCHEHUS
Gu3MYECKUX SBICHUA B TIPUPOJE U JUIA TMPUHATUS MPAKTUYECKUX pEHICHUN B
MMOBCEAHEBHOM JKU3HU;

® OCBOCHHUE CIIOCOOOB PEIlIeHUs Pa3IMUHbIX 33]a4 C IBHO 33JaHHON (U3UYECKOI MOJEIbIO,
3a]a4, TMOJpa3yMEBAIONIMX CaMOCTOSTENIbHOE Cco3JaHue (U3MYECKON Moenu,
aJICKBaTHOW YCIIOBUSIM 33J1a4U;

® IOHMMaHHE (U3UYECKUX OCHOB M NPUHIMUIIOB JCHCTBUS TEXHUYECKHX YCTPOWCTB M
TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHHS Ha OKPYKAIOIIYIOCPEIY;

e OBJIAJICHUE METOJIaMU CaMOCTOSITEIbHOIO IUIAHUPOBAHUS U TMPOBEACHUS (PUIUYECKUX
OKCIEPUMEHTOB, aHaJlM3a M  UHTEpOpeTanud  MHPOPMALUH,  ONpEIeICHUs
JIOCTOBEPHOCTH IOJTyYEHHOTO PE3yIbTaTa;

e CO3JIaHHME YCIIOBUW MJi1 Pa3BUTUS YMEHUU MPOEKTHO-HCCIEA0BATEIbCKOM, TBOPUECKOM
JESITEIbHOCTH.

Ha usyuenue ¢usuku (6a30BbIii YpOBEHb) Ha YpOBHE CpeaHero odimiero oOpa3zoBaHUs

orBoautcst B 10 kiacce — 68 yacoB (2 yaca B HEACIIO).



COAEPXAHUE OBYYEHUA10

KJIACC

Pa3jnen 1. ®usuka 1 MeTOIbI HAYYHOT0 MO3HAHUS
®usnka — Hayka o mpupoge. Hayunele mMeTonsl NMO3HaHMA OKpyXKaroumero mupa. Ponb
HKCHEPUMEHTA ¥ TEOPUH B MPOLIECCE MO3HAHUS MPUPOIBI. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (U3NYECKUX SBICHUN M TpoueccoB. Hayunsie runoresbl. Ou3nueckue
3aKOHBI ¥ TeOpuH. | paHUIIBI TPUMEHUMOCTH (PU3MYECKHX 3aKOHOB. [I[pUHIMIT COOTBETCTBUSI.

Ponsr m mecro ¢us3uku B (OpMHUpPOBAHWMM COBPEMEHHOW HAay4YHOM KapTUHBI MHpa, B
MPAKTUYECKOU EeATEILHOCTHU JIIOACH.

Llemoncmpayuu

AHajoroble u  1UppOBBIE  HU3MEPHUTEIbHBIC puOOpbl,  KOMIIBIOTEPHbIE
JATYHKU.

Pa3nen 2. Mexannka

Tema 1. Kunemamuka

Mexanuueckoe ABuxkeHue. OTHOCUTEIBHOCTh MEXAHMYECKOrO JBHUKEHHSI.
Cucrema otcuéra. Tpaektopus.

[lepemenienne, CKOpPOCTh (CpemHssi CKOPOCTh, MTHOBEHHass CKOPOCTh) M yCKOpPEHHUE
MarepuaibHOM TOUKH, UX MPOEKIMU HA OCU CHUCTEMbl KoopAauHaT. ClioKeHue MepeMelieHuil u
CJIOKEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBIKeHUE. ['padku 3aBHUCHMOCTH
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U MEPEMEILICHUS] MAaTepUATIbHON TOUKH OT BPEMEHH.

CBoOonHOe azieHne. Y CKoOpeHUe CBOOOTHOTO MaIeHUS.

KpuBonuHeliHoe JnBHKeHHE. [IBH)KEHHE MaTepHAIbHOW TOYKH 10 OKPYXKHOCTH C
MIOCTOSIHHOM 1O MOAYJIIO CKOPOCTBIO. YTJOBasi CKOPOCTh, TUHENHHasscKopocTh. [lepuoa u yactora
oOparnieHus. LleHTpocTpeMHuTeNbHOE YCKOPEHHUE.

TexHudeckue yCTPOMCTBA M TMPAKTUUECKOE MPUMEHEHWE: CHUIOMETp, JBH)KCHHE
CHaps0B, LIEIHbIE U PEMEHHBIE MEpeIayu.

Llemoncmpayuu

Mopenb cucTeMbl 0TCUETa, ILTIOCTPALINS KUHEMATUUECKUX XapaKTEPUCTUKIBHKEHHUSL.

[Tpeobpa3zoBanue NBIKEHUH ¢ UCTIOJIB30BAaHUEM MPOCTHIX MexaHU3MOB.IlafeHue Ten B

BO3JlyX€ U B Pa3pEKEHHOM IIPOCTPAHCTBE.

Habmonenne nBukeHUs Tena, OpOIIEHHOTO IMOJ YIiOM K FOPU30HTY UTOPU30HTAIBHO.



N3mepenue yckopeHust cBoOoiHOro naaenus. Hampasnenue

CKOPOCTH TP JBUKEHUU 10 OKPYKHOCTH. Vuenuueckuti

9KCnepumeHm, 1abopamopusie pabomul

N3yueHne HepaBHOMEPHOTO JIBMXKEHUS C LIEJIbIO ONPEIEICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBaHue  COOTHOLIEHUS ~ MEXAY  HYyTAMH, [POWJIEHHBIMM  TEJIOM  3a
[IOCJIE/IOBATEIbHBIE PaBHbIE MPOMEXYTKHM BPEMEHU INPU PABHOYCKOPEHHOM JIBHXKEHHH C
HayaJIbHOM CKOPOCTBIO, PABHOM HYIIIO.

W3yuenune nBUKEHU IAPUKA B BA3KOU )KUAKOCTU. M3yyeHue

JBYDKEHUS Tena, OpOIIeHHOT0 ropu30oHTaNbHO. Tema 2. /lunamuka

[TpuHIMDI OTHOCHUTEJILHOCTH I'annnes. [TepBbIii 3aKOH HrroTona.
NHepuuanbHbIe CUCTEMBI OTCYETA.

Macca Tena. Cwuna. Ilpunmun cynepno3uuuu cui. Btopoit 3akon Heiotona s
MaTtepHabHOM TOUKHU. TpeTuid 3akoH HproTOHA U1 MaTepUaIbHbIX TOYEK.

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

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

Tpenune. Buasl Tpenust (mokosi, ckoyibkeHusi, kauenus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKONBKEHUS U cuia TpeHus nokos. Koapoumuent tpenus. Cuna conmpoTHBICHUS
MIPU ABUKEHUU TeNa B )KUJIKOCTU WM Ta3e.

[ToctynarenbHoe U BpallaTeIbHOE JBUKEHHE AOCOIIOTHO TBEPIOTO TENA.

MoOMEHT Cuibl OTHOCUTENIBHO OCU BpamieHus. [lnedo cunbl. YcnoBus paBHOBecHs
TBEPAOIO Tea.

TexHu4eckue yCTpPOMCTBA U MPAKTHUYECKOE IMPHUMEHEHHE: MOJAIUUIIHUKH, JBUXKEHHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBrieHME UHEPUUH.

CpaBHeHuE Macc B3aUMOJIEHCTBYIOIIMX TEJ.

Bropoit 3akon HeroToHa.

W3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT JieOopMalnu.

HesecomocTs. Bec Tena npu ycKOpeHHOM NOIBEME U NAJCHUH.

CpaBHeHUE CUIT TPEHUS TIOKOS, KAUEHUS U CKOJIb)KEHUS.

VYcnosus paBHOBecHUs TBEPIOTo Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopuuie pabomsi 3ydenue

JBUXKEHHS OpyCKa 110 HAaKJIOHHOM MJIOCKOCTH.



HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B NPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopmaruu.

Uccnenoanue ycnoBuil paBHOBECHS TBEPAOrO TEJa, UMEIOLIET0 OCh BPALLICHHUS.

Tema 3. 3akonsl coxpanenusn 6 Mexanuxe

Hmnynbc MaTepualbHON TOUKH (Teja), CUCTEMbI MaTepUANIbHBIX TOUeK. MIMITyJIbC CUIIBI U
M3MEHEHUE UMITyJIbCa TeJla. 3aKOH COXPaHEHUsl UMITyJIbca. PeakTUBHOE IBUIKEHHUE.

Pabora cuiibl. MOLIHOCTD CUIIBI.

Kunernueckast sHeprus marepuanbHONl Touku. Teopema 00 M3MEHEHMHM KUHETHYECKOMH
JHEPTHUH.

[TorenuuanbHas sueprus. [loTeHuuansHas 3Heprus ynpyro 1eopMUpOBaHHON PYKHUHBI.
[ToTenunanpHas 3Heprus Tena BOJIU3U MOBEPXHOCTU 3eMITH.

[ToreHnmanbHble U HEMOTEHUMANbHbIE CHIIbL. CBs3b pabOTHl HEMOTEHIHMAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKOM SHEPTUU CUCTEMBI Tel. 3aKOH COXPAHEHUS MEXaHUYECKOW SHEPIHH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTpOMCTBA M INPAKTHYECKOE IPUMEHEHHE: BOJOMET, KOIEP, NPYKUHHBIN
IIACTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE ABUKEHUE.

[lepexo MOTEHIIMAIBHON SHEPTUN B KHHETHUECKYIO 1 00paTHO.

Yuenuueckuii sxcnepumenm, rabopamopruie pabomoi

N3yuenne abCOMOTHO HEYNPYTOro yaapa ¢ MOMOMIIBIO IBYX OJUHAKOBBIXHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsA3u pabOThl CUIIbI C U3MEHEHHEM MEXAHWYECKOM SHEprumuTesia Ha
IIPUMEPE PACTSIKEHUS PE3UHOBOTO JKI'yTa.

Paznen 3. MojiekyasipHasi pu3uKa U TEPMOAMHAMHUKA
Tema 1. Ocnogvt MoeKyNApHO-KUHEMUYECKOT Meopuu
OcHOBHBIE TIOJIO’KEHUS MOJIEKYJISIPHO-KUHETHYECKON TEOPUHU U UX ONBITHOE OOOCHOBAHUE.
bpoynoBckoe nBmwxkenue. [Auddysusa. Xapakrep ABUKEHUS W B3aUMOJCHCTBUS YaCTHI]
BemiecTBa. Mojenu CTPOEHMs Ta30B, XHUJIKOCTeW W TBEPABIX Tel U OOBSICHEHUE CBOMCTB
BELIECTBA Ha OCHOBE 3THX Mozened. Macca u pasMepsl Monekys. KomudecTtBo BemiecTsa.
[TocTostnHas ABoraapo.

Tennosoe paBHOBecue. Temmeparypa u e€ usmepenue. Illkana remneparyp Lienbcus.



Mopnens uaeanbHoro raza. OCHOBHOE ypaBHEHHME MOJIEKYJISIPHO- KHUHETUYECKONH TEOpUU
uaealbHOro rasa. AOCOJIOTHas TeMmIeparypa Kak Mepa CpeJHed KHHETHYECKOW SHEepruu
TEIJIOBOrO JBM)KEHMs dactun rasa. lllkama temmneparyp KeneBuna. I'a30Bble 3aKOHBI.
VpaBuenue MenpgeneeBa—Knaneiipona. 3akon Jlanerona. M3omporeccsl B UACaIbHOM Ta3e ¢
IIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I'paduueckoe mpeacTaBiaeHue U30IPOLIECCOB: U30TEpMa,
n30xopa, u3obapa.

TexHnueckue ycTpoiicTBa U IPAKTUUECKOE IIPUMEHEHHE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OneIThl,  JOKa3bpIBalOIIME JUCKPETHOE CTPOCHUE BEUIECTBA, ¢dororpapun
MOJIEKYJI OPIraHUYECKUX COCAUHEHUN.

OnbITh! 10 11 GY3UN KUIKOCTEH U Ta30B.

Monens OpOYyHOBCKOTO JIBUKEHHUS.

Mognens onsita IlTepHa.

OnbIThl, JIOKa3bIBaIOIINE CyIlIECTBOBaHUE MEXMOJIEKYJIIIPHOTO
B3aUMOJICHCTBUS.

Monens, WUTIOCTpUpPYIOLLAs IPUPOLY JaBIEHMS ra3a Ha CTeHKH cocya. OmbIThL,

WUTIOCTPUPYIOLINE yYpaBHEHHE COCTOSIHUS UJCAIBHOTO rasa,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, rabopamoprulie pabomoi

Omnpenenenne Macchl BO3JyXa B KJIACCHOM KOMHAT€ Ha OCHOBE M3MEPEHHHOOBEMa
KOMHATHI, JaBJICHUS U TEMIIEpaTyphl BO3/lyXa B HEMl.

HccnenoBanne 3aBUCUMOCTH MEXJy ITapaMETPaMU COCTOSIHUS PAa3pEKEHHOIO
rasa.

Tema 2. Ocnogbl mepmoounamuku

TepmoauHamMuueckass cucrema. BHYTpEHHsISI SHEprusi TEPMOAUHAMUYECKON
cucTeMbl M crnocoObl e€ m3MeHeHus. KonmuecTBo TemioTsl W pabota. BHyTpeHHss sHeprus
OJTHOATOMHOI'O0 HJACAIBHOIO Ta3a. Buapl Teronepenadyu: TEIUIONPOBOIHOCTb, KOHBEKIMS,
M3JIy4eHUe. Y 1eJbHas TeIII0EMKOCTh BemecTBa. KoanyecTBo TEeIIoTsI pH TEIUIoNepeaaye.

[TonsstTue 00 anmnabatHOM mporecce. IlepBblii 3akoH TepMoauHaMuku. llpuMeHeHue
MIEpPBOTro 3aKOHA TEPMOJMHAMUKH K n3omnpoueccam. ['padpuueckasunrepnperanus padoThl rasa.

Bropoii 3akoH TepmoauHamuku. HeoOpaTUMOCTh mpoueccoB B mpupoje. TerioBble

MamuHbl. [[pUHIKIBI 1eHCTBUS TEIIOBBIX MAIIIMH.

[IpeoOpazoBanusi HSHEpruud B TEIUIOBBIX MamuHaxX. Koadduiument mone3Horo aeicTBUs
terioBod mamuHbl. [{ukn KapHo u ero ko3¢duuMeHT moje3Horo nencTBus. DKOJIOTHYECKHe
pOoOJIEMBI TEIIIOPHEPTETHKHU.



Texuuueckue yCTpOfICTBa n MPAKTUYCCKOC MPUMCHCHUC! JABHUI'aTCJIb
BHYTPCHHETO CrOpaHus, OBITOBOM XOJIOAUJIbHUK, KOHIUITUOHEDP.

Llemoncmpayuu

V3MeHeHHe BHYTpEHHEW SHEPrHMM Tejla INPH COBEPLICHHHM pabOTHI: BBUIET NMPOOKU W3
OyTBUIKH TOJI JIEHCTBHEM C)KaTOr0 BO3JyXa, HarpeBaHue 3(upa B JAaTYHHOH TpyOKe MmyTéM
TpeHus (BUICOACMOHCTPAIINS ).

H3MmeHeHre BHYTpeHHEeH SHepruM (TeMIepaTyphl) Tella pH Terionepeaye.

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

Monenu nmapoBoi TypOUHBI, BUTATENSl BHYTPEHHETO CrOPaHusl, peaKTUBHOTOJIBUTATEIs.

Yuenuueckuii sxcnepumenm, nabopamoprulie pabomoi

N3mepenue yaenbHOU TEIII0EMKOCTH.

Tema 3. Aepecammuvie cocmoanusn eeuwecmea. Dazosvle nepexoovl

[TapooOpa3oBanne wu KoHAeHcamws. Mcmapenne u — kureHue. AOCOMOTHasSE U
OTHOCHTEJIbHAS BIAKHOCTh BO3ayXa. HacklmeHHbli nap. Y aenpHas TemioTa napooOpa3zoBaHUsl.
3aBHCUMOCTH TEMIIEPATyPbl KUIICHUS OT JaBJICHHUS.

Teépnoe Teno. Kpucrammuueckue u amopdHbie Tejaa. AHM30TPOINHUS CBOMCTB KPUCTAIIOB.
Kunkue kpucramnel. CoBpeMeHHbIe Marepuanbl. [lnaBneHne u Kpuctamuzanus. Y aelbHas
teruiora muasineHus. Cyonumanus.

YpaBHeHHE TEIIOBOTO OasiaHca.

TexHuyeckue yCTPOWCTBA W MPAKTHUECKOE NPHUMEHEHHUE: THTPOMETP U ICUXPOMETP,
KJIOPUMETpP, TEXHOJOTUM  TIOJYYCHHS COBPEMEHHBIX MaTepHaJioB, B TOM  YHUCJE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIIEHHBIX TTAPOB.

Kurienve mpy MOHWKEHHOM JIaBJICHHH.

CnocoObI U3MEPEHUS BIAKHOCTH.

Habmroienue HarpeBaHus 1 MJIaBICHUS KPUCTAIIMUECKOTO BelecTBa. JleMoHcTpaus
KPHUCTAIJIOB.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenrie OTHOCUTENIbHON BIQKHOCTH BO3IyXa.

Pazgen 4. DiekTpoaMHAMHKA
Tema 1. Inekmpocmamuxa
Onextpuzauuss Tel. OJNEKTpUYeCKUMH 3apsal. JlBa BHa DIIEKTPUYECKUX 3apsi/ioB.
IIpoBOAHMKY, TUINEKTPUKH U MTOJIYIPOBOJIHUKH. 3AKOH COXPAHEHMSI DJIEKTPUUECKOTO 3apsiza.
B3anmoneiicteue 3apsimoB.  3akoH  Kymona. ToyeyHbIl  AIE€KTpUYECKH — 3apsjl.
Onekrprueckoe nosie. Hanpsyxk€HHOCTD anekTpudeckoro mostst. [IpuHnumn



CYyNEPHO3ULINU NEKTPUUECKUX TTosIeH. JIMHUM HANpsHKEHHOCTU AIEKTPUYECKOTO OIS,

PabGora cun oanekrpocratnyeckoro mons. [loTenuman. Pa3HOCTh  MOTEHIMAOB.
[IpoBOIHUKY U TUDJIEKTPUKH B AIEKTPOCTATUUECKOM ITOJE. JIM3IIEeKTpUUYECcKas MPOHULIAEMOCTb.

OnektpoéMkocTb. Konpencarop. DaeKTpoEMKOCTh MJIOCKOTO KOHJIEHCATOPA.

OHeprus 3apsHLKEHHOT0 KOHEHCATopa.

TexHudeckue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, JJIEKTPOMETD,
ANEKTPOCTATUYECKAs 3alUTa, 3a3€MJIEHHE 3JIEKTPONpPUOOpPOB, KOHJIAEHCATOP, KOMHPOBAJIbHBII
arrapar, CTpyHHbIN IPUHTEP.

Jlemoncmpayuu

VYCTpoUCTBO M IPUHLMIT JEHCTBHS DIIEKTPOMETPA.

BzaumopeiicTBue HadIEKTPU30BAHHBIX TEN.

DNEKTPUUECKOE MOJIE 3apsKEHHBIX Tell.

[IpoBOIHUKY B 371€KTPOCTATUUECKOM I10JIE.

DIIEKTpOCTATUYECKAs 3allHTA.

JIMDNEKTPUKHU B JIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh ANEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCAaTopa OT  IUIOLIAJH
IJIACTUH, PACCTOSIHUS MEXK]Ty HUMH U TU3JIEKTPUYECKON MPOHNULIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomol

N3mepenue 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosanunwtii 3n1ekmpuueckuii mok. Toxu 6 paznuunslx cpeoax

DIIEeKTPUUECKUI TOK. YCIOBHS  CYLIECTBOBaHMUS 3IIEKTPAYECKOTO TOKA.
Ucrounuku Toxa. Cuna Toka. [locTosSHHBIN TOK.

Hanpsokenue. 3akon Oma Juist yyacTka Hemn.

DIIeKTpUUIECKoe COINIPOTHUBJICHHUE. VaennHOE COINPOTHUBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, apaUIENbHOE, CMEIIAHHOE COEIMHEHUE IIPOBOIHUKOB.
Pabora JJIEKTPUYECKOTO TOKa. 3akoH [xoyna—Jlenna. MountHocTh

3IEKTPUYECKOTO TOKA.
DIEeKTPOABMKYIIAsI CHJIa U BHYTPEHHEE COMPOTUBIICHUE UCTOYHUKA ToKa.3akoH OMa s
TTOJTHOM (3aMKHYTOM ) 2JIeKTpuuecKoi 1enu. KopoTrkoe 3amMbIKaHUE.
DNEeKTpOHHAas MIPOBOIUMOCTD TBEPBIX METaJJIOB. 3aBUCUMOCTD
COTPOTHUBIICHUS METAJIJIOB OT TeMmepaTypbl. CBEpXIpPOBOIUMOCTD.

DNEeKTpUYECKUH TOK B BakyyMe. CBOMCTBA 2JIEKTPOHHBIX ITyYKOB.

ITonynpoBOIHUKH. CobcTBeHHas u [IpUMeECHas IIPOBOAUMOCTD
MOJIyIpoBOAHUKOB. CBoMcTBa p—N-niepexoa. [lomynpoBoiHUKOBbIE TPHUOOPHI.
DIIEKTPUYECKUI TOK B pacTBOpax U pacruiaBax JJIEKTPOJIUTOB.

3J'ICKTpO.III/ITI/I‘-ICCKa$I JUucconuanus. aﬂeKTpOJ'II/IS.



DneKTpuuecKkuil ToK B razax. CaMOCTOSTENbHBIN U HECAMOCTOSITENIbHBIN pa3psia. MoaHusl.
[1na3ma.

TexHuyeckue yCTpOHCTBA M NPAKTUYECKOE IPUMEHEHHE: aMIIEPMETP, BOJBTMETP,
peocTaT, HCTOYHHUKM TOKa, D3JEKTPOHArpeBaTelIbHbIE IPUOOPBI, AIIEKTPOOCBETUTEIbHbBIE
IpuOOpBl, TEPMOMETP CONPOTHUBIIEHHS, BAaKyyMHBIH AMOJ, TEPMHUCTOPbI U (OTOPE3UCTOPHI,
IIOJIyIIPOBOJHUKOBBIN IUOJ, TAJIbBAHUKA.

Llemoncmpayuu

N3mepenue cuibl TOKA U HAPSKEHUS.

3aBUCHUMOCTb COIIPOTUBIICHUS LIUIMHAPUYECKUX POBOJHUKOB OT JJIMHBLIUIOLIAIN
IIONIEPEYHOI0 CEUEHUS U MaTepuaa.

CMeliaHHOE COeIMHEHNE IIPOBOIHUKOB.

[Ipsmoe  u3MepeHHe 3JIEKTPOABHKYILEH cunsl.  Kopotkoe 3aMBIKaHHUE
raJIbBAHUYECKOT0 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUSI.

3aBUCHUMOCTb COIIPOTUBIIEHUS METAJIJIOB OT TEMIIEPATYPBHI.

ITpoBOAMMOCTB 3JIEKTPOJIUTOB.

M ckpoBoi pa3psi 1 IpOBOAMMOCTB BO3/1yXa.

OaHOCTOPOHHSIS MPOBOJIMMOCTD TUOJIA.

Yuenuueckuii sxcnepumenm, 1abopamopHuie pabomol

N3ydeHne cMelaHHOr0 COEIUHEHHS PE3UCTOPOB.

W3mepeHne dJIEKTPOJABMIKYIIEH CHUJIbl MCTOYHMKA TOKAa U €ro BHYTPEHHETrO
COIPOTHBIICHUS.

HabGmonenue snekrposnmsa.

MesknpeameTHble CBS3H

Nzyuyenue kypca ¢usuku 6a3oBoro ypoBHs B 10 Kkiacce OCyLIECTBISETCA C Y4ETOM
COJIEp’KaTENIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcaMu MaTeMaTHKH, OWOJOrMM, XUMHH,
reorpagpuu U TEXHOJIOTHH.

Mescnpeomemuvie nonsimus, CBA3aHHBIE C HM3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
SBJICHHE, HAy4HbIH (akT, rumoresa, (u3nueckas BEIWYMHA, 3aKOH, TEOpHs, HaOIIOJCHUE,
AKCIIEPUMEHT, MOJIEIUPOBAHHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TuHelHas (yHKuMs,napadona, runepboa,
uX rpauKy U CBOWCTBA, TPUTOHOMETPUUECKHE (DYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTaHI€HC,
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPbl M MX IMPOEKIUH HAa OCH KOOpPJIMHAT,
CJI0KEHHE BEKTOPOB.

buonoeusn: mexannyeckoe JABWKEHHE B XKHUBOU mpupoze, Auddysus, ocMoc, TEII000MEH
YKUBBIX OPraHU3MOB (BH[bI TEIUIONEPENadyH, TEIUIOBOE PAaBHOBECHUE), FJIEKTPUUECKUE SIBJICHUS B
YKWBOW TIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJEKYJI, MOJIb BEIIECTBA,
MOJIIpHAsi Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, KUAKOCTEN U



ra3oB, 3JIEKTPUUECKNE CBOMCTBA METAJIOB, 3JIEKTPOJIUTHYECKAs TUCCOLMALINs, TaJIbBaHUKA.

T'eoepacghus: BaxHOCTb BO3yXa, BETPBI, 0apOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHuE ABMKEHHUH C MCIIOJIb30BAHHMEM MEXaHU3MOB, YUET TPEHUS B
TE€XHMUKE, MOJIIMUIIHUKH, HCIOJb30BAHNUE 3aKOHA COXpPAHEHMs HMMIIyJbCca B TEXHMKE (pakera,
BOJOMET M JIpyrue), [BUTATENb BHYTPEHHErO CropaHus, mapoBas TypOuWHa, OBITOBOM
XOJIOJWIBHUK, KOHIUIIMOHEDP, TEXHOJIIOTHU IOJyYEHUsI COBPEMEHHBIX MAaTEPUAJIOB, B TOM 4YHCIIE
HAaHOMATEpPHAJIOB, W  HAHOTEXHOJOIMM,  DJJEKTPOCTAaTHYECKas  3alluTa,  3a3€MIICHHE
AJIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH MPHUHTEp, dSJICKTPOHArpeBaTeNbHbIE  MPHOOPHI,
3JIEKTPOOCBETUTENLHBIE IPUOOPHI, raJIbBAaHUKA.



INIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUA ITPOI'PAMMBbI o
®U3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne ydeOHOro mpeamera «®@usmka» Ha ypoBHE cpeaHero oOmiero oOpa3oBaHUS
(6a30BBIil  ypOBEHB) JIOJDKHO  OOECHEYHMTh JOCTH)KCHHE  CICAYIOIIUX  JIMYHOCTHBIX,
METAaINpPeIMETHBIX U IMPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIMuHOCTHBIE pe3yJIbTaThl OCBOCHHs yueOHOro mpeaMera «®DU3nKa» JOKHBI OTPAXKATh
FOTOBHOCTb H CIIOCOOHOCTb OGYYAOIIMXCS PYKOBOICTBOBATHCS CHOPMUPOBAHHON BHYTPEHHEH
HO3I/ILII/I€I‘/’I JIMYHOCTH, CI/ICTCMOﬁ IICHHOCTHBIX OpHeHTaHHﬁ, IIO3UTHUBHBIX BHYTpeHHI/IX
yOeXKIEHHH, COOTBETCTBYIOIIMX TPAAMIMOHHBIM  IIEHHOCTAM POCCHICKOro  OOLIECTBa,
pacIIUpeHne KU3HEHHOTO OIbITA U OIBITA ACATEIBHOCTH B MPOLECCE PEAIN3ALHH OCHOBHBIX
HAIPABJICHUH BOCIUTATEIBHOM AESITEIbHOCTU, B TOM YHCIIE B YACTHU:

1) rpaxkaanckoro BoCHHTAHHS:

c(hOPMHUPOBAHHOCTH IPAXKJAHCKOM ITO3MIMU 00YYAFOLIErOCs KaK aKTHBHOIO U
OTBETCTBEHHOTO WICHA POCCHIICKOr0 OOIIECTBA;

IPHHATHE TPaANLHOHHBIX 06IIEYeTOBEUECKIX I'YMaHHCTHYECKNX "
I[eMOKpaTI/IquKI/IX HeHHOCTeﬁ;

FOTOBHOCTh BECTH COBMECTHYIO JI€ATEIbHOCTh B MHTEpECax IPakIaHCKOTOOOIIECTBa,
y4acTBOBATh B CAMOYIIPABJICHHH B 00Pa30BaTeIIbHOI OPraHN3aIuH;

yMEHHe B3aHMO/ICCTBOBATh C COLMANBHBIMUA HHCTUTYTAMH B COOTBETCTBHH CHX
(GYHKIUAMY ¥ HA3HAYEHHEM;

TOTOBHOCTh K TYMaHUTAPHOMN U BOJIOHTEPCKOM EATEIBbHOCTH;

2) NAaTPHOTUYECCKOTO BOCIIUTAHUA

c(hopMUPOBAHHOCTH POCCUICKOMN rpak TIaHCKOU HJICHTUYHOCTH,
MaTPUOTU3MA;
LIEHHOCTHOE OTHOIIIEHHE K rOCyIapCTBEHHBIM CHMBOJIaM,  JOCTHXKEHUSIM

POCCUICKHMX YyU€HBIX B 00JIaCTH (PU3UKH U TEXHUKHU;
3) 1yX0BHO-HPABCTBEHHOI0 BOCIIHTAHMS:
c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUS, STUUECKOTO MOBEIEHUS; CIOCOOHOCTh
OLICHMBATh CUTYalMIO ¥ IPUHUMATh OCO3HAHHBIE PELIEHUS,
OpPUEHTHUPYSCh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM 4YHCJIE B
NESATEIBHOCTH YYEHOTO;
0CO3HAHME JINYHOTO BKJIA/1a B TOCTPOEHHE YCTOMUNUBOTO OYAyIIEro;

4) 3cTeTHYecKoro BOCIUTAHMS:
9CTECTUYCCKOC OTHOIICHUE K MUPY, BKITOYasd 3CTECTUKY HAYUYHOT'O TBOPYCCTBA,IIPHUCYIICTO
¢bu3nueckoil Hayke;



5) TpynoBoro BocnuTanus:

WHTEpPEC K pa3nuHbiM cdepaM MpoPECCHOHAIBHOW NEATEIbHOCTH, B TOM YHCIIEC
CBS3aHHBIM C (HU3UKONH W TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP OymyIIeit
po¢eCCUu U Pealn30BbIBATh COOCTBEHHBIC YKU3HCHHBIC TIIAHbI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHMUIO W CaMOOOpa30BaHUIO B 00JacTH (U3MKU HA
MPOTS)KEHUU BCEH )KU3HH;

6) sKo/I0rHUEcKOro BOCIUTAHMS:

c(OpMHPOBAHHOCTD 9KOJIOTMYECKOI KyJIbTYPbl, = OCO3HaHUE  IJI00AIBHOrO
XapakTepa 3KOJIOTHYECKUX MpodIIeM;

IUTAaHUPOBAHKE U OCYLIECTBICHUE AEHCTBHUM B OKpY KaroLlel cpezie Ha OCHOBE3HAHUS
LeJIeN YCTOMYUBOIO Pa3BUTHUS YEJIOBEUECTBA,

pacuiMpeHue  ONbITa  JESATEIbHOCTH 9KOJIOTUYECKOM HalpaBJIEHHOCTU Ha
OCHOBE UMEIOIUXCS 3HaHUH 10 pU3MKe;

7) HeHHOCTH HAYYHOTO NO3HAHMS:

C()OPMHPOBAHHOCTb ~ MHPOBO33PEHUS,, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO
pa3BuTHs (pU3NMUECKON HAYKH;

OCO3HAHME IICHHOCTU HAYYHOW AEATEIbHOCTH, TOTOBHOCTH B MPOIIECCE M3YUCHUST (PH3UKU
OCYIIECTBIIATh NPOEKTHYIO U UCCIIEA0BATEIbCKYIO AEITEIbHOCTh HHIUBUAYAIBHO U B IPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHBbIC YHUBEPCcAJIbHbIE y4eOHbIe AelicTBUsibazoBbie
JOrnYecKue neiicTBUA:
CaMOCTOSTCIBHO dbopmynupoBaTh u aAKTyaJIN3UPOBATH pobsiemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpEeNEeNATh LENn NeATEIbHOCTH, 33aBaTh MapaMeTpPbl U KPUTEPHUH HXIOCTHKEHUS;
BBISIBIIATE 3aKOHOMEPHOCTHU U [POTHUBOpPEUUS B paccMaTpHUBAEMBbIX
(1)I/ISI/IT-I€CKI/IX SIBJICHUAX
pa3pabaThiBaTh TUIAH PEIICHHS MPOOJIEMbI C y4€TOM aHaIM3a HMEIOLIUXCS
MaTEPUAJIbHBIX U HEMATEPUAILHBIX PECYPCOB;
BHOCHUTBH KOPPEKTUBBI B IEATEIIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOBLIEIISIM,
OLICHUBATh PUCKHU MOCJIEACTBUH ACSATENbHOCTH;
KOOpPAUHUPOBATH A BBIIOJHATH paboty B YCIOBHAX peainbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICUCTBUS;
paSBI/IBaTI) eraTI/IBHOG MBIIIJICHUC l'IpI/I peHIeHI/II/I JKN3HCHHBIX np06neM.
ba3zoBble ucciaenoBaTeabCcKne 1eiicTBUA.
BJIQ/ICTh HAYYHOU TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATHIMHI U METO1aMU(DU3HUECKON
HayKU;



BJIaJICTh HAaBBIKAMU y4eOHO-HCCIIEOBATENILCKOM U MPOEKTHOM NEesTeIbHOCTH B 00JaCTH
¢u3uKu, ciocOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY IOMCKY METOAOB pelleHHs 3a7a4
(U3NIECKOTO COoIepKaHUs, TPUMEHEHHIO Pa3IMYHBIXMETO/I0B TO3HAHUS;

BJIAQJIETh BHUJIAMHU JIEATEIBHOCTU IO IIOJYYEHHUIO HOBOTO 3HAHMS, €r0 HHTEpIIpETaluu,
IpeoOpa3soBaHUI0 U IMPUMEHEHHIO B pPa3IMYHbIX YYEOHBIX CHUTyalUsX, B TOM YHCIE IpPH
CO3JIaHUU y4E€OHBIX TPOCKTOB B 00J1acTH (PU3UKH;

BBISIBJISITH IIPUUMHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJlM3MpOBaTh 3aJady, BbIABUIATH
TUNoTe3y €€ pelleHMs, HaXOAUThb AapryMEHThl Ul J0Ka3aTelbCTBA CBOUX YTBEPXKICHHH,
3aJaBaTh apaMeTpbl U KPUTEPUU PELICHUS;

AQHAIN3UPOBATh IIOJYyYEHHbIE B XOJE pELICHMs 3aJaud pe3yibTaTbl, KPUTHUYECKU
OLIEHUBATh UX JJOCTOBEPHOCTb, IPOrHO3UPOBATH U3MEHEHHUE B HOBBIX YCJIOBUSX;

CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIC 3a7aud B 0Opa30BaTENbHOM NEATENBHOCTH, B
TOM YHCJI€ IPU U3YUECHUU (PU3UKY;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

YMETb IEPEHOCUTh 3HAHUA 110 PU3UKE B IPAKTUUYECKYIO 00J1aCThKU3HEAEATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00JIacTEel; BbIIBUTaTh HOBHIE

ujieu, rpejyiaraTb OpUruHalIbHbIE MOAXO0/Ibl U PELICHUS;CTaBUTh IPOOIEMBI U 3a/1auH,

JIOITyCKAaloIMe albTePHATUBHBIE PEIICHUS.

PatGora c undopmanmueii:

BJIAJICTh HAaBbIKAMH NOJy4YeHUs MH(opManuu (GU3NYECKOrO COACP)KaHHUS M3 HCTOYHHKOB
pa3HbIX THIIOB, CAMOCTOATEIBHO OCYIIECTBIATh IIOMCK, AaHAJIU3, CHUCTEMAaTH3alUI0 U
MHTEPIPETANIO HHPOPMALIUY PA3TUYHBIX BUIOB U (HOPM MpEICTABICHUS;

OLICHUBATh JOCTOBEPHOCTHh HH(POPMALINH;

UCIOJIb30BaTh CpEeACTBA MH(MOPMAIMOHHBIX W KOMMYHMKAIIMOHHBIX TEXHOJOTMH B
pelIeHNH KOTHUTHBHBIX, KOMMYHUKAaTHUBHBIX M OPraHU3ALMOHHBIX 3a/Ja4 C COOJIOAECHUEM
TpeOOBaHUI 3PrOHOMMKH, TEXHUKH 0€3011aCHOCTH, TUTHEHBI, PECYpPCOCOEpEKEHMs], TPABOBBIX U
ATUYECKUX HOPM, HOPM MH(POPMAIIMOHHOM 0€3011acHOCTH;

co3laBaTh TEKCThl (DU3MYECKOTO COJEp)KaHUS B pa3IMUHBIX (opMarax c y4ETOM
Ha3HayeHUs: UWHQoOpMalMM ¥ LENeBOW ayJUTOpPHH, BbIOMpas ONTHUMaIbHYI (GopMy
MIPE/ICTAaBICHUS U BU3yaJIU3alllH.

KoMMyHuKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUS:
OCYILECTBIISATh OOIIEHHE HA YPOKax (PU3MKH U BO BHE-YPOUHOH J1E€ATENbHOCTH;



pacro3HaBaTh MPEANOCHUTKA KOH(MIMKTHBIX CUTYAIlUi H CMATYATh KOH(IUKTHI,

pPa3BEPHYTO M JIOTMYHO H3Jaratb CBOK TOYKY 3PEHHUS C HMCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUAYaTIbHON pabOTHI;

BbIOMpaTh TEMATUKy M METOJbl COBMECTHBIX ACHCTBHI C y4y€TOM OOIIKMX HMHTEPECOB U
BO3MO’KHOCTEHN KaKJI0T0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh LEJIM COBMECTHOM JE€ATEIbHOCTH, OPraHU30BBIBATH U KOOPAUHUPOBATH
JEUCTBUSA 10 €€ JNOCTUKEHHIO: COCTABIATH IUIAH JEHUCTBUM, PACHPENCIATH POJIU C YYETOM
MHEHUH YYaCTHUKOB, 00CYK/1aTh Pe3yJIbTaThl COBMECTHOM pabOTHI;

OILICHMBATh Ka4€CTBO CBOET0O BKJIAJA U KaKJOTO YYaCTHHKA KOMaHIbl B OOLIMI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPUSIM;

IpejlaraTb HOBBIE IIPOEKTHI, OLICHMBAThb MAECH C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKOW 3HAUMMOCTH;

OCYILECTBIISATh IO3UTUBHOE CTPATETMUECKOE IIOBEJCHUE B PA3JIUYHBIX CHUTyalMsX,
MIPOSIBJISITH TBOPUECTBO U BOOOPAKEHHE, ObITh MHUIIMATUBHBIM.

PeryasitTuBHble  yHUBepcajbHble Yy4yeOHble JAelicTBHS
Camoopranu3amnus:
CaMOCTOSITENIbHO OCYIIECTBIISITh IMO3HABATENIBHYIO JEATEIBHOCTh B 00NacTH (U3UKU U
ACTPOHOMHUHU, BBISIBIATH IPOOJIEMbI, CTABUTH U (hOPMYJIHPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITEIILHO COCTABJIATh IUTAH PEHICHUS PAcUYETHBIX M KAYSCTBCHHBIX 3a/ad, TUIaH
BBITIOTHEHUSI MPAKTHUYECKOH paboThl € y4E€TOM UMEIOUIMXCA PECYpCOB, COOCTBEHHBIX
BO3MOXXHOCTEH U MPEANOYTCHHUIA;
JaBaTh OLIEHKY HOBBIM CUTYalIUsIM;
pacumpsaTh paMKd y4eOHOro MpeaMeTa Ha OCHOBE JIMYHBIX MPENNOuTeHUH; aeaTh
OCO3HaHHBII BBIOOp, apryMEHTUPOBATH €ro, OpaTh Ha ceds
OTBETCTBEHHOCTh 3a pEIlIeHHE; OIIEHUBATh
NPUOOPETEHHBIN OIBIT;
CcrocoOCTBOBAaTh (OPMHUPOBAHUIO U TIPOSIBICHUIO JPYIUIUM B 0O0JacTH (UBUKH,
MTOCTOSIHHO TMOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYpPHBIH YPOBEHb.
CaMOKOHTPOJIb, IMOLIMOHATbHbIN HHTEIEKT:
JaBaTh OIEHKY HOBBIM CHUTYallUsSM, BHOCHUTh KOPPEKTUBBI B AESITENHHOCTH, OLIEHHWBATH
COOTBETCTBHUE PE3YJIHTATOB IEIISIM;
BJIQJICTh HABBIKAMH MTO3HABATEIBHON pe()JICKCUU KaK OCO3HAHUS COBEPIIAEMbIX JICHCTBUN
Y MBICTUTENBbHBIX MPOIECCOB, UX PE3YIHTaTOB HOCHOBAHUIA;



UCTIOJIb30BaTh NPUEMBI peIeKCHH ISl OLEHKH CUTYallud, BHIOOpPAa BEPHOTOPELICHUS;

YMETb OLICHMBAaTh PUCKUM M CBOEBPEMEHHO IIPUHHUMATH PELICHMS 110 MXCHHIKEHUIO;

IIPUHUMATb  MOTUBBI M AapPryMEHTBl  JIPYIrMX IIpUM aHAJIU3€  Pe3yJbTaTOB
NEeSATEIbHOCTH;

IpUHUMATh ce0s1, TOHUMAasi CBOM HEOCTATKU U IOCTOUHCTBA,

IPUHUMATh  MOTHBBI M AapryMEHTbl  JIPYIMX IIPM aHaJIM3€  PE3yJIbTaToOB
JESTEIIBHOCTH;

IPU3HABaTh CBOE MIPABO U MIPABO JPYTUX HA OIIUOKH.

B mporecce AOCTHXKEHHSI TUUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS IPOrpaMMBbl N0 (hu3HKe
IUIL  ypOBHSA CpeqHero obmero oOpa3oBaHus y OOYYaloOLIMXCS  COBEPIIEHCTBYETCS
SMOLMOHAIBHBIA HHTEIUIEKT, MPEATOIaraloniic(opMupoBaHHOCTb:

CaMOCO3HAHUS, BKJIIOYAIOLIETO CIIOCOOHOCTh MOHUMATh CBOE IMOIMOHATIBHOE COCTOSIHHUE,
BUJIETh HAIPaBJIEHUS PAa3BUTUS COOCTBEHHON 3MOIMOHAIBHON C(ephl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMpOBaHMs, BKJIIOUYAIOLLETO CaMOKOHTpOIJIb, YMEHHE IIPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHUE, CIIOCOOHOCTh aJalTHPOBATHCS K 3MOIMOHAJIBHBIM
M3MEHEHHUSAM U IPOSBIATH THOKOCTb, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHMBALIMM, BKIIIOYAIOIIEH CTPEMIICHME K JOCTH)KCHMIO L€ M YCIEXY,
ONTUMU3M, HHHIIMATUBHOCTb, YMEHHE JIEHCTBOBATh UCXO/ U3 CBOUX BO3MOXKHOCTEM;

SMIATUH, BKIIOYAIOIEH CHOCOOHOCTh MOHMMATh SMOLIMOHAIBHOE COCTOSIHME IpPYTHUX,
YYUTBIBATH €TO MPH OCYIIECTBICHUH OOIIEHHS, CIOCOOHOCTh K COUYBCTBHIO M COTIEPEIKUBAHHMIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTPAaWBATh OTHOLIEHUS C APYTUMU
JIOABMH, 3200TUTHCS, IPOSIBIISTH UHTEPEC U pa3pemaTb KOH(PIUKTHL.

NPEIAMETHBIE PE3YJbTATbBI

K xonny oOyuenus B 10 kjacce mpeaMeTHbIe pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH y O0YUAIOIIUXCSI YMEHUH:

JEMOHCTPHUPOBATh Ha MpUMEpax polib U MecTo (U3UKU B (HOPMHUPOBAHHM COBPEMEHHOM
Hay4YHOW KAapTHUHBI MHUpPA, B Pa3BUTHH COBPEMEHHOM TEXHHUKU M TEXHOJIOTMH, B MPAKTUYECKOU
eATEIILHOCTH JIFOJICH;

VYUTHIBATh TPAHUIBl MPUMEHEHHUS HW3YYEHHBIX (PHU3NYECKUX MOJeNel: MarepualibHas
TOYKa, MHEpLHATbHAA CHUCTeMa OTCU€Ta, abCOIIOTHO TBEPIOE TENO, MACAIBbHBIA Tra3, MOJETU
CTPOEHHsI Ta30B, KUJAKOCTEH M TBEPABIX TEJI, TOUCYHBIM JJIEKTPUUYECKUHN 3apsj IpPHU pELICHUU
bu3nuecKkux 3a1ay;



pacrio3HaBaTh (U3MYECKHE SBJICHUS (MIPOLECCH) U OOBACHATH MX Ha OCHOBE 3aKOHOB
MEXAHHUKH, MOJIEKYJIIPHO-KMHETUYECKOM TEOPUH CTPOCHHUS BEIECTBA U JJICKTPOAMHAMHUKHU:
paBHOMEpPHOE M PABHOYCKOPEHHOE NPSAMOJIMHEWHOE MABIKEHHE, CBOOOJHOE MaJeHUE Tell,
JIBUKCHHE TI0 OKPYXKHOCTH, WHEpIUs, B3auMojeicTBue Ten, auddysus, OpOyHOBCKOE
JBYDKEHUE, CTPOCHUE JKUAKOCTEH M TBEPABIX TeJ, U3MEHEHHE 00bEMa Tel IpU HarpeBaHUU
(oxJ1aXJeHUHN), TEIJI0BOE paBHOBECHE, UCIIAPEHHE, KOHAEHC CAlMs, IIIaBJIeHHe, KpPUCTAJUIN3aLus,
KHUIIEHHE, BIIAYKHOCTh BO3]lyXa, IOBBILIEHUE JABJIEHUS ra3a NP €ro HarpeBaHUU B 3aKPbITOM
cocyze, CBs3b MEXKIYy IapaMeTpaMd COCTOSIHMSI ra3a B H30IIpolLeccax, JIEKTpU3alus Tel,
B3aMMOJCICTBUE 3apsI0B;

OINUCBIBATh MEXAHWYECKOE JIBUKEHUE, UCHOJb3ysd (U3NYECKHUE BEJIUMYMHBI: KOOPANUHATA,
IIyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHJIa, UMITYJIbC Teld, KMHETHYECKas
SHEprus, NOTEHIMAJIbHAs SHEPIrHs, MeXaHudeckas paboTa, MeXaHHYecKas MOIIHOCTh; MpHU
ONMCAaHWM TPABWJIBHO TPAKTOBaTh (U3MUYECKUH CMBICT HCIOJB3YEMbIX BEJIHYMH, HX
0003HAYEeHMS U €MHHULIbI, HAXOAUTb (OPMYIIbI, CBA3BIBAIOIIME JAaHHYO (PU3MUECKYIO BEIUYHHY
C IpYTMMH BEJIIMYUHAMU,

ONMCHIBATh M3YYECHHBIE TEILUIOBBIE CBOMCTBA TEJI M TEIUIOBBIC SBJICHUS, MCIOIb3Ys
¢u3nyeckue BEIMYMHBL: JaBICHHME Tra3a, TeMIepaTypa, CpPeIHssl KUHETHYecKas SHEeprus
XA0TUYECKOTO [JBIKEHHUS MOJEKYJ, CPEJHEKBAaApAaTU4YHAs CKOPOCTb MOJEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSSI dHeprus, pabora rasza, K0d()(UIMEHT MONE3HOTO AEHCTBHS TEIJIOBOTO
JBUTATENIs; IPU ONUMCAHUM MPABUIIBHO TPAKTOBAaTh (PU3NYECKUI CMBICI MCIIOIb3yEMbIX BEJIMUMH,
uxX OOO3HAueHWs] W EIUHMIBI, HaXOIUTh (POPMYJIBL, CBS3BIBAIOLINE JaHHYI (PU3UUYECKYIO
BEJIMYMHY C APYTUMHU BEJIUYHUHAM;

ONMCHIBATh M3YUEHHBIE AJIEKTPUYECKUE CBOMCTBA BELIECTBA M 3JIEKTPUUYECKUE SIBICHUS
(porieccel), UCTIONB3ysl (U3NIECKUE BEITUUMHBL: AJIEKTPHUSCKUI 3apsij, AJIEKTPHUYECKOE TIOJIe,
HanpspKEHHOCTh  TOJISA, IOTEHIMAJ, pPa3HOCTh IOTEHLUHUANOB; IpPHU ONHUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIIOJIB3YEMBIX BEIMYMH, WX OO003HAUEHUS M EIUHMIIBI,
yKa3bIBaTh ()OPMYJIbl, CBS3BIBAIOLINE JAHHYIO (PM3HUECKYIO BEIMUUHY C IPYTUMHU BEIMYMHAMU;

aQHAIM3UPOBATh (U3NYECKUE TPOIECCHl M SIBICHUS, UCIONB3Yys (prU3nuecKkue 3aKOHbI U
MPUHLUIBL: 3aKOH BceMupHoro tsarorenus, I, II u III 3axonsl HeroTOHA, 3aK0H COXpaHEHMS
MEXaHUYECKON DHEPIUH, 3aKOH COXPAHEHUS UMITYJIbCa, IPUHLIMII CYNEPIO3ULUN CUJI, TPUHIIMII
PaBHOINPABUs MHEPLMAIBHBIX CUCTEM OTCUYETA, MOJIEKYJISIPHO-KUHETHUECKYIO TEOPUIO CTPOEHUS
BEIIECTBA, a30Bbl€ 3aKOHbI, CBA3b CpPEAHEW KHHETUYECKOW HSHEPrHuH TEIUIOBOTO JIBHIKEHUS
MOJIEKYJ ¢ aOCOJIIOTHON TeMIeparypoil, mepBblii 3aKOH TEPMOAMHAMMKH, 3aKOH COXpPaHEHUs
NEKTPUYECKOTO 3apsi/ia, 3aKkoH KyioHa, Ipu 3TOM pa3ianydaTh CIOBECHYIO



(GOpMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOC BBIPAKCHHE M YCJIOBUs (TPaHUIBI, O00JIACTH)
MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC IIPUHIIHUITBI JICHCTBHS MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB,;
pasiuyaTh yCcIOBUS UX O€30IaCHOTO MCIIOJIb30BAHMS B TIOBCETHEBHOM KHU3HU;

BBIMOJIHATh JKCIIEPUMEHTHI I10 HCCIICOBaHUIO (U3UYECKUX SIBICHHHA M IPOIECCOB C
UCIOJB30BAHUEM TPSIMBIX M  KOCBEHHBIX HM3MEPEHHH, TMpH ITOM  (HOpMyIUpOBaTh
npobieMy/3afaqy W THUIOTe3y Y4YeOHOTO  DKCIEPUMEHTa, COOUpaTh YCTAaHOBKY U3
NPETI0KEHHOTO 000y I0BaHHsI, IIPOBOIUTH OIBIT U (POPMYIHPOBATH BHIBOJIBI;

OCYILIECTBIISATh TPSIMBIE W KOCBEHHBIE W3MEPCHUs (PU3MUECKUX BEIWYMH, IMPH STOM
BBIOMpATh ONTUMAJBHBIA CIHOCOO0 HM3MEPEHUs M HCIOJIb30BaTh W3BECTHBIC METOJBI OIICHKU
IIOIPEIIHOCTEN U3MEPEHUN;

UCCIICIOBATh 3aBHCHUMOCTH MEXIy (HU3MUECKUMH BEIUYMHAMH C HCIIOJIb30BAaHHEM
OpSMBIX M3MEPEHHH, IMPH HSTOM KOHCTPYHPOBaTh YCTAHOBKY, (DUKCHPOBATh pe3yJIbTaThl
MOJYYECHHOH 3aBUCUMOCTH (PM3MYECKUX BEJIMYMH B BHJC TaONUI U TpaduKOB, JAeIaTh BHIBOIbI
10 pe3yJIbTaTaM HUCCIICOBAHUS;

coOuroaTh MpaBwia OE30MacCHOTO TpyJAa NpPU TMPOBEICHHHM HCCICAOBAaHUI B paMKax
y4eOHOr0  DIKCIIEPUMEHTa, Y4eOHO-UCCICOBATCILCKOH ¥ MPOCKTHOW JESTENBHOCTH C
UCII0JIb30BAHUEM U3MEPHUTEIBHBIX YCTPOMCTB | JIA00PATOPHOTO 000PYI0BAHNUS;

pemiath pacuy€THBIC 3aJaud C SIBHO 3aJaHHON (PU3MYECKOW MOJENBIO, WCIONb3Ys
¢dusnveckre 3aKOHbI M MPUHIUITBI, HA OCHOBE aHajIM3a YCIIOBHSI 3a]1a4d BEHIOUPATh (PU3NUECKYIO
MOJIeJIb, BBIICNATh (U3NYECKUE BEIMYMHBI M (QOPMYJIbI, HEOOXOIMMBIC JUIsI €€ pEUICHHS,
MPOBOUTH PACYETHI M OLICHUBATH PEATbHOCTD MOJIYYCHHOTO 3HAUCHHS (DU3UUCCKON BEITMYMHBI,

pemiath Ka4eCTBEHHbIC 3a/Ia4M: BBICTPAUBATh JIOTUYECKH HEMPOTHBOPCUYMBYIO LIEHOYKY
paccyXJIeHHI C OTIOPOii Ha N3yUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PH3UYECKUE SBIICHUS;

UCTIOJIb30BaTh npu pelIeHun yueOHBIX 3ama4y COBpPEMEHHEIE
UH(OPMAIIMOHHBIC TEXHOJIOTHH JJISl TIOMCKA, CTPYKTYPHUPOBAHHUS, HHTEPIIPETALIUUH
Hpe/ICTaBlICHUsT YYeOHON M HAYYHO-TIOMYJISIPHON WH(POPMAIMHU, MOJYYCHHON U3Pa3IMYHBIX
HUCTOYHHUKOB, KPUTHYECKU aHAJTH3UPOBATh MOJTy4aeMyr0 HH()OPMAIUIO; TPUBOIUTE IPUMEPHI
BKJIa/Ia POCCHIMCKHX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, 00BsICHEHHUE
MIPOIIECCOB OKpYXKAIOIIEr0 MHUpa, B Pa3BHTHUEC

TEXHUKU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHYECKUE 3HAHHMSA 10 (U3MKE B TIOBCEAHEBHON KHM3HU ISt
obecrieueHns: O€30MACHOCTH MPU OOpAIICHUH C MPUOOPaMH U TEXHUYECKUMH



YCTPOMCTBaMHU, JJISi COXPAHEHHUS 3/I0POBbsI U COOIOIEHUSI HOPM SKOJIOTHYECKOTO TOBEACHUS B
OKpYKarollen cpene;

paboTaTh B rpyMIie C BHITOJHEHUEM PA3JIMYHBIX COIMAIBHBIX POJICH, NIaHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNiiarTh OOS3aHHOCTH W IUIAHUPOBATh JEATENBHOCTH B
HECTaHJApPTHBIX CUTyalUsX, aJcKBAaTHO OLECHMBATh BKJAJ Ka)kKIOrNO M3 YYaCTHHKOB IDYyIIBI B
peleHre paccMaTpruBaeMoil MpoOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC
KoauuecTBO 4acoB JJIeKTPOHHBIE
HaumeHoBaHnue (mudposBbIie)
Ne n/m Kontpoas| IpakTHueck bp
pa3/iesioB H TeEM Bcero o0pa3oBaTeJIbHbIE
HbIE ue padboThbl
NMPOrpamMMbl pecypchl
padoThI
Pa3znen 1. ®PUBUKA U METO/IbI HAYUHOI'O ITIO3HAHUA
1.1 ®usuka 1 METOJIbl HAYyYHOTO 2 bubmmorexa [IOK
HO3HAHMS https://m.edsoo.ru/7f
41bf72
Hroro o pazneny 2
Paznen 2. MEXAHHUKA
2.1 Kunematuka 5 bubmorera IIOK
https://m.edsoo.ru/7f
41bf72
bubnuoreka LIOK
2.2 7
Aunamika https://m.edsoo.ru/7f
41bf72
2.3 3aKOHBI COXPAHEHHUS B 6 1 1 bubamoreia [TOK
MEXAHIKE https://m.edsoo.ru/7f
41bf72
Hroro o pazneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJIIPHO- 9 1 bu6mmorexa [JOK
' KHHETUYECKOUTCOPUH https://m.edsoo.ru/7f
41bf72
bubnuoreka [{OK
3.2 o 10 1
CHOBEL TCPMOANHANIIHN https://m.edsoo.ru/7f
41bf72
33 ArperatHsle 5 bubnnorexa [JOK

COCTOsHMA BCIICCTBA.
dazoBbIC Mepexoabl

https://m.edsoo.ru/7f
41bf72
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Hroro no pazneny 24
Pazgen 4. DJIEKTPOJAUHAMUKA
bubmmoreka LIOK
4.1 DIEKTPOCTATHK 10 https://m.edsoo.ru/7f
41bf72
40 [ToCTOSHHBIN 2IEKTPUIECKUN 12 bu6nmnorexa [JOK
' TOK. TOKH Bpa3jIW4HBIX cpefax https://m.edsoo.ru/7f
41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME



https://m.edsoo.ru/7f41bf72
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MOYPOYHOE IVIAHUPOBAHHUE10 KJIACC

KoaunuecTBO JJIeKTPOHHBbIE NU(PPOBLIE

Ne 1acos oOpa3oBaTeibHbIE
Tema ypoka
n/n pecypcsl

Bcero

dusuka — HayKa o oxne.Ha e
U3UK Hayka o npupoje. Hay4Hel Bubnunorexa IIOK

1 METObI ITIO3HAHUS OKPYKAIOILIEro Mupa 1 https://m.edsoo.ru/ff0c32e2

Ponb 1 MmecTo ¢pu3uku B GopMUPOBAHUT

5 COBPEMEHHOMHAYYHOU KapTUHBI MUpPA, B 1 but6mmorexa [JOK
MIPaKTUYECKOH JIeATEeIbHOCTH JII0eH https://m.edsoo.ru/ff0c33e6
MexaHnunudeckoe apuxeHre. OTHOCUTENbHOCTD

3 MeXaHH4eCcKOoTo JBmxkeHus. I[lepemernienue, 1 bubnuoreka LIOK
CKOpOCTb, https://m.edso0.ru/ff0c3508
YCKOpeHUe

4 PaBHOMEpHOE NPSIMOJIMHENHOE ABUKEHUE 1 but6mmorexa [JOK

https://m.edso0.ru/ff0c3620

5 PaBHOYCKOpEHHOE NIPSAMOJIMHENHOEIBUKEHHE 1 bu6nuorexa IIOK

https://m.edsoo.ru/ff0c372e

6 CBobOoHOE nasieHue. Y CKOpeHUEeCBOOOIHOTO 1 bu6mmorexa [JOK
najeHus https://m.edsoo.ru/ff0c39cc
KpuBonuueiinoe nBuxkeHue. J[BuxeHne

. bubnuoreka [{OK

7 MaTepuaIbHOM TOYKH TI0 1

https://m.edsoo.ru/ffOc3ada

OKPYXHOCTH

8 [TpuHuun otHocurensHOCTH ['anunes. 1 bubnnorexa IJOK



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

HNueprmansHbie cucteMsbl oTcueTa. [lepBhiit 3aKoH

https://m.edsoo.ru/ffOc3be8

HeroTona
Macca tena. Cuna. [IpuHUIMN Cynepro3uuu
9 cui1. Bropoii 3akoH HIE)JOTOHa J}lﬂ ’ bubmorexa HOK
’ P B A https://m.edsoo.ru/ff0c3be8
MaTepUATLHOW TOYKH

10 Tpertunit 3axkon HeroTOHA 117151 bu6nmnorexa [JOK
MaTepHATbHBIX TOUCK https://m.edsoo.ru/ff0c3be8
3akoH BCEMHUPHOTO TATOTeHUs. CHIATSKECTH.

11 IlepBast kocMu4yeckas CKOPOCTh bubmorexa HOK

P P https://m.edsoo.ru/ff0c3d00
12 Cuna ynpyroctu. 3akoH ['yka. Bectena bubnuorexa [JOK
https://m.edsoo.ru/ff0c3e18
Cunma tpenms. Koapdumument tpenus. Cuia
13 COITIPO ; e (M)nce e : JKHJIKOC bubanorexa LIOK
MPOTHUBJIICHUS TPU JIBWKCHUU Tela B KU TH
P pu & A https://m.edsoo.ru/ff0c3f76
HIIK Ta3e
[ToctynarensHOE U BpalaTebHOE JBUKECHUE

14 abcomoTHO TBEPIOTO Tenaa. MoMeHT cuiibl. [Lnedo bu6mmorexa [JOK
CUJIBI. Y CIIOBHS https://m.edsoo.ru/ff0c41a6
paBHOBecHSs TBEPAOTO Tela
HNmnynbc MaTepruanbHONW TOUYKH, CUCTEMBI

15 MaTepUATBHBIX TOUeK. IMIynbe cuibl. 3aKOH bubnuoreka [{OK
COXpaHEHUS https://m.edsoo.ru/ff0c43d6
nMImyibca. PeakTuBHOE JBIKEHUE
PaboTra 1 MOIITHOCTH CHUIIHL.

16 KuneTtndeckas sHeprusi MaTepualibHORTOYKH. bu6mmorexa [JOK
Teopema 00 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KHHETUYECKOW SHEPTUH

17 [ToTennnanpHas SHEPrUs. bubnnorexa IJOK



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

[ToTeHnmanbpHast SHEPTUS YIIPYToaePOPMUPOBAHHOM
NPy KUHBI.

[TorenmuanpHas 3Heprus Teya BOIU3U
MOBEPXHOCTH 3eMJIIU

https://m.edsoo.ru/ff0c461a

IloTenuuanbHbIC M HENOTCHIMAIbHBICCHUIIBI. CBs3b
pa60T1,1 HCMMOTCHIMAJIbHBIX CHUJI C ©BMCHCHUCM

MEXaHMYECKON I3HEPTUU CUCTEMBI T€JI. 3aKOH

bubmuoreka LIOK

18
COXpaHEHUsI MEXaHUYECKOMN https://m.edsoo.ru/ff0c478c
SHEPTHH
JlaGopaTopHnas paboTa
«HMccnenoBanue cBsi3u pabOTHI CHUITBI CU3MEHEHUEM
19 MEXaHUYECKOW PHEPTuy Tejla Ha IpUMepe
pacTsDKeHUs
PE3UHOBOTO KIyTa
Konrtponbnas paboTa nmo teme
Bbu6anoreka [IOK
20 «Kunemaruka. JluHamuka. 3aKOHBICOXPAHEHHUS B
https://m.edsoo.ru/ff0c4b74
MEXaHUKEe»
OCHOBHBIE TIOJIOKEHHS MOJIEKYJISIPHO-
. bubnunorexa [IOK
21 KHUHETUYECKOM TeOpUU. BpOyHOBCKOE IBM>KEHHUE.
https://m.edsoo.ru/ffOc4dc2
Huddysus
XapakTtep JBWKESHHUS M B3aUMOJICHCTBUS YaCTHI]
29 BelecTBa. MoJeny CTPOCHHSI Ta30B, )KUIKOCTEH
U TBEPIBIX TEI
93 Macca monekyn. KonudecTBo BeriecTna.
[TocTosinHas ABoraapo
24 TemoBoe paBHOBecue. TemrepaTypa



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

u e€ uzmepenue. llkana remneparypllenbcus

Uneansnsiii taz B MKT. OcHoBHOEYpaBHEHUE

bubmuoreka LIOK

25
MKT https://m.edsoo.ru/ff0c4fde
AbcouoTHas TeMIiepaTypa Kak MepacpeaHeit

26 KWHETUYECKOW YHEPTUH JBUKEHUS MOJICKYII. bubnuoreka [IOK
VYpaBHeHnue https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knaneitpona

27 3akoH JlaabToHa. I'a30BbIC 3aKOHBI
Jlaboparopnas paboTa

08 «HccnenoBanne 3aBUCUMOCTH MEXITY
napaMeTpamMy COCTOSTHUSIPA3pEKEHHOTO
raza»

29 N3onpouneccsl B HaeaabHOM ra3e U X bu6mmorexa [JOK
rpaduuecKoe npeaCcTaBICHUE https://m.edsoo.ru/ff0c570e
BHyTpeHHss 2Heprus TepMOIUHAMUYECKOM
CHUCTEMBI U cioco0bl €€ m3mMeHenus. KommuecTBo

30 TEIUIOTHI U paboTa. BHyTpeHHs s sHepTus bu6mmorexa [JOK
OJTHOATOMHOTO HJICATbHOTO https://m.edso0.ru/ff0c5952
rasa

31 B erToMeDed bubnuoreka LIOK

Wbl TETUION 49U
A pea https://m.edsoo.ru/ff0c5c36
VY nenbHas TETUIOEMKOCTH BEIIECTBA.
bubnuoreka [{OK

32 KonuyecTBo TEIIIOTHI NpH TeIUIONepeaaye.

. https://m.edsoo.ru/ff0c5c36
AnmnabaTHbIN Tpoiecc
33 IlepBblil 3aKOH TEPMOJMHAMUKYU U €TONIPUMEHEHHE bubnnorexa [IJOK

K u3omponeccam

https://m.edsoo.ru/ffOc5efc



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

HeoOpatumocTs mporeccoB Brpupoze. Bropoit

Bbubnanoreka [IOK

34 saron https://m.edso0.ru/ff0c6230
TePMOIUHAMUKHU
35 [Mpunuun neictus u KI1/ TernoBoiiManmHbl bubnuorexa [JOK
https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KII/]
37 DKOJIOrHYecKre MpoOIeMbITEINIOIHEPTeTUKH
38 Oo6o6matronuii ypok «MosekyspHaspru3uka. bu6nmnorexa [JOK
OCHOBBI TEPMOJUHAMUKH https://m.edso0.ru/ff0c6938
Konrtposnbnas pabota no reme
39 «MonexynspHas ¢usrka. OCHOBBITEpMOAUHAMHUKI bubnnorexa LIOK
ACRYIP ’ pMo https://m.edsoo.ru/ff0c6a50
40 ITapoo6pazoBanue u konaeHcauus. Vicnapenue u bu6nuorexa IIOK
KHUIICHUE https://m.edsoo.ru/ff0c63b6
AOcooTHas U OTHOCUTEIbHAS
41 BJIAJKHOCTH BO3/yxa. HackIeHHbIima bubsmorexa HOK
Hyxd. B P https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucrannuueckue namop@Hsie
42 Tena. AHU30TPOIHS CBOWCTB KPUCTAJIIOB. bubnuorexa [JOK
Kunxue https://m.edsoo.ru/ff0c65f0
kpuctaibl. COBPEMEHHBIC MaTepUAIIbI
[InaBneHne M KpUCTATUTU3AIIMSL.
43 VYnaenpHas Termorta minasieHus.Cyomumanus bubamorexa LIOK
A et t https://m.edso0.ru/ff0c6708
b K
44 VYpaBHEHUE TEIIIOBOIro OajaHca nommorexa O

https://m.edsoo.ru/ff0c6820



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

DnekTpuzalys Ten. DieKTpudeckuin3apsi. J[Ba Buaa

Bbubnanoreka [IOK

45 3I1e ec
fIeKTprHeCcKIX https://m.edsoo.ru/ffOc6bcc
3apsJioB
ITpoBOAHUKY, TUDIIEKTPUKH U ITOTYIIPOBOIHUKH.
46 3;1)(01{ COXpaHEHUs ’ o bubmmorera HOK
P https://m.edsoo.ru/ff0c6bcc
ANEKTPUIECKOTO 3apsiia
B3aumopeiicTBue 3apsaoB. 3aKOH
47 Kymona. ToueuHsIil ieKTpAUeCKAN3aps bubmmorexa [IOK
Y ’ p P https://m.edsoo.ru/ffOc6ced
Hanpsox€aHocTs anektpudeckoronons. [IpuHnmumn
48 CYNEPIIO3UIIUHN dIISKTPUICSCKUX mmoje. JInaum Bbu6anoreka [IOK
HaINpsHKEHHOCTH https://m.edsoo.ru/ff0c6df2
PaGora cuit 3eKTpoCcTaTH4eCcKOromoIIs.
49 ITorenuuan. Pa3HOCTh MOTEHIIMAIOB bubmmorexa [IOK
) https://m.edsoo.ru/ff0c6f00
IIpOBOIHUKY U DUIITEKTPUKH B
P P Bbu6anoreka [IOK
50 AJIEKTPOCTATHICCKOM II0JIC.
https://m.edsoo.ru/ff0c7018
JudnexTpuueckas MPOHUIIAEMOCTb
Bbu6anoreka [IOK
51 DnekTpoéMkocTh. KoHaeHcaTo
P A P https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD IIIIOCKOTO
52 KOHJIeHCaTOpa. JDHEPrus 3apsHKEHHOIOKOHAeHCaTOpa bubmmorera [IOK
pa- P P p https://m.edsoo.ru/ff0c72c0
53 JlaGopartopnas paborta "M3mMepeHnesneKTpOEMKOCTH
KoHJIeHcaTopa"
54 [IpyHUIMIT 1EHCTBUS U NIPUMEHEHUEKOHIEHCATOPOB,

KOIMUPOBAJIBHOI'O



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

armmapara, CTpyHHOTO IPHHTepa. DIIEKTPOCTaTHYECKasT
3aImuTa.
3a3eMiIeHHe AJIEKTPONPUOOPOB

55

DJIEKTPUIECKUN TOK, YCIOBHUS €TI0
cymiectBoBaHus. [locrosHubI TOk.Cuna Toka.
Hamnpsixenue.

Conpotusnenue. 3akon Oma jist

y4acTka Lenu

56

[TocnenoBarenbHOE, TapaIUIEIHHOE,CMEIIIAHHOE
COCIMHCHHE

NpoBoHUKOB. JlabopaTtopHas paboTa

«M3ydeHune cMEIIaHHOTO COSAMHEHUSIPE3UCTOPOBY»

bu6nanoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaGoTra u MOIIHOCTH 3JEKTPUUECKOrOTOKA. 3aKOH
Jxoyns-Jlenia

Bbu6anoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axon Oma a1t MOJIHOH (3aMKHYTOM)
aneKTpudecKor nenu. Koporkoe 3ambIkaHue.
JlaGopaTopnas pabora

«3mepenne DJIC ncTtovyHrKa TOKA H

€ro BHYTPCHHEI'O0 COIIPOTUBJICHUS»

bubnunoreka LIOK
https://m.edsoo.ru/ff0c7ael

59

DNEeKTpOHHasi MPOBOJAMMOCTb TBEPABIXMETAIIOB.
3aBUCUMOCTh CONPOTUBIIEHUS] METAIIOB OT
temrepaTypbl. CBEpXMpOBOAUMOCTD

60

DNeKTpuYecKuil ToK B Bakyyme.CBoiicTBa
ANEKTPOHHBIX TTYYKOB

61

[TomynpoBOJHHUKH, X COOCTBEHHAs U
npuMecHas nposoguMocts. CBoiicTBa p—Nn-
nepexona. [lomynpoBonHUKOBBIE

bubnuoreka LIOK
https://m.edsoo.ru/ff0c84ae



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

pUOOPHI

DJIEKTPUYECKUI TOK B paCTBOpax UpaciuiaBax

62 AJIEKTPOJIUTOB. 1 but6mmorexa [JOK
DNEeKTpOoNUTHYECKAsT JUCCOIHALIHSI. https://m.edsoo.ru/ff0c82ba
DIEeKTPOIIN3
ONeKTpUYECKUN TOK B ra3ax.

63 CaMOCTOSITeNIbHBIM U HECAMOCTOSITEIIbHBIN pa3psil. 1 bubnuoreka [IOK
Monnust.ITnazma https://m.edsoo.ru/ffOc84ae
DJeKTpuYecKue Npuodopsl U yCTPOUCTBA U HX
npakTuyeckoenpuMmernenue. [lpasuia bub6mmorexa [JOK

64 1
TEXHHUKU https://m.edsoo.ru/ff0c86fc
6e3011acHOCTH

65 O06o06maromuit ypok 1 but6mmorexa [JOK
«INEeKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
Konrtposnbnas pabota no reme

66 «3Onextpocratuka. [locTossHHBIN 1 bubnuorexa [JOK
AJICKTPUICCKHI TOK. TOKHM Bpa3IuIHBIX https://m.edsoo.ru/ff0c8a8a
cpenax»

67 Pesepsublil ypok. KonTponibHast pabora 1o teme 1 bubnunorexa IIOK
"DneKkTpoauHaMHKa" https://m.edso0.ru/ff0c8c56

68 PesepBublil ypok. O606maromuii ypokmno remam 10 1 bubnunorexa [JOK

KJjiacca

https://m.edsoo.ru/ff0c8f6c

OBHIEE KOJIMYECTBO YACOB IIOITPOI'PAMME

68
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YYEBHO-METOJINYECKOE OBECIIEYHEHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YHEHUKA

®dusuka, 10 knace/ I'.5. Makumes, b.b. byxosues, H.H. Corckuii.

Kinaccuueckuii kypc. bazoBslii u yriryOiaeHHbIi ypoBHH. M.: IIpocBernienue,
2021r

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
PaGouast mporpamma kypca ¢puzuku jst 10—11 kimaccoB. ba3oBbiil ypoBeHb
A.E. Mapomn, E.A. Mapon. /lunakruaecknii matepuan 10 kimace

JLLA. Kupuk. ®usuka 10 knacc. CaMoCTOSTENIbHBIE U KOHTPOJIbHBIE PA0OTHI.
Mocksa 2003r

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
HUHTEPHET
1 1 http://nsportal.ru - cormansHas ceTh paOOTHUKOB 00pa30BaHMSI. 2
http://markx.narod.ru/pic/ - pusuka B mKoJe.
2 http://festival.1september.ru/articles/ - pectrBanp nemparoruyeckux uiaek

3 «OTKPBITHIH yPOK».
4 http://www.fizika.ru/ - caidt st yaurteneit pU3MKU U UX YICHUKOB.

5 http://www.physics.ru/ - matepuaiibl o Gpusuke.
6 www . ege .edu.ru - uadopmarmonnsiii mopran EI'D.

7 http :// school - collection . edu . ru / - equnas xomiexius [IOPoB
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