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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢u3uke 6a30BOro ypoBHS Ha YpPOBHE CpeIHEro oOuero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IMOJIOKEHMH M TpPeOOBaHUM K pe3yabTaTaM OCBOCHHS OCHOBHOM
oOpazoBatenbHOU TporpamMmel, ipenctabieHHbIX B DI'OC COO, a Takxke ¢ yuétom deaepaibHOn
paboueil mporpaMMbl BOCIIUTaHUS U KOHLENIMHU penojaBaHus yuyeOHoro npeamera «Pusuka» B
o0pa3oBaTeNbHBIX ~ OpraHu3anuiax Poccuiickoir  @Denepannu, pealu3ylOIUX OCHOBHBIE
o0pa3oBaTelIbHbIE TPOTPAMMBI.

Conepxkanue nporpaMMbl MO (U3MKe HampaBleHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTUHBI Mupa oOydarommuxcs 10—11 kmaccoB mpu o0ydeHun ux ¢usnke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JEATEILHOCTHOrO noaxoaa. [lporpamMmMa no (pusnuke cOOTBETCTBYET
tpeboBanusiMm ®PI'OC COO k miIaHupyeMbIM JUYHOCTHBIM, MPEAMETHBIM M METanpeaMETHBIM
pe3yiabraTaM OOy4Y€HHs, a TaK)K€ YYUTHIBAET HEOOXOAMMOCTb pPEaJU3alUU MEXKIIPEAMETHBIX
CBsizell (U3UKU C €CTECTBEHHO-HAYYHbIMHM YUeOHBIMM IpeaMeTaMu. B Hell ompenenstorcs
OCHOBHBIC LIEJIM M3Y4YEeHUS (PU3UKU HA YPOBHE CPEIHEro oO0IIero odpa3oBaHHUs, IUIAHUPYEMbIE
pe3ysbTaThl OCBOEHUS Kypca GU3UKH: TMYHOCTHBIE, METANIPEAMETHBIE, IPeIMETHBIE (Ha 6a30BOM
YpOBHE).

[Iporpamma 1o (hu3MKe BKIIOYAET:

® [UIAHUPYEMBIE PE3YJIbTaThl OCBOECHUS Kypca (U3UKU HAa 0a30BOM ypOBHE, B TOM UHCIIE

IPEIMETHBIEC PE3YJIbTATHI 110 T0/1aM 00 yUEeHHUS;

e cojepkaHue yueOHoro npeamera «Pu3nKa» o rogam o0yueHus.

dwu3uka KaK HayKa 0 HauOoJee 00X 3aKOHAX MPUPOIBI, BRICTYMAs B KAY4ECTBE YI4EOHOTO
MpeMeTa B IIKOJIEe, BHOCUT CYHIECTBEHHBIH BKJIaJ B CUCTEMY 3HaHHUI 00 OKpyXaloliem MUpE.
HIkonbHBI Kypc (U3MKM — CHCTEMOOOPA3yIOIIMNA sl €CTeCTBEHHO-HAyYHBIX Y4eOHBIX
MIPEIMETOB, IOCKOJIbKY (PU3HUECKUE 3aKOHBI JIS)KAT B OCHOBE MPOLIECCOB U SIBJICHUHN, H3y4aeMbIX
XuMuen, ouonoruel, pusnyeckor reorpadueir m actpoHoMuel. Mcmonb30BaHHE W aKTUBHOE
IpUMEeHEeHHe PU3NUECKUX 3HAHUI ONpeIeNsieT XapaKkTep U pa3BUTHE pa3HOOOPA3HBIX TEXHOJIOTHIA
B cdepe DSHEpPreTuKH, TPAHCIOPTA, OCBOCHMS KOCMOCA, IOJIyY€HUS HOBBIX MaTEpHalIOB C
3aJJaHHBIMM CBOWCTBaMHU U JIpyrux. M3yuenue pu3nkyu BHOCUT OCHOBHOM BKJIaJ] B (GOPMUpPOBAHHE
€CTECTBEHHO-HayYHOU KapTHUHBI MHpa oO0ydarommxcs, B (OpMuUpOBaHHE yYMEHUH NPHUMEHSTh
Hay4YHBIA METOJI TO3HAHUS MPYU BHIMOJIHEHUH UMHU Y4EOHBIX UCCIIEA0BAHUM.

B ocHOBY kypca (hu3MKH 17151 ypOBHS CpelHero o0Iiero oopa3oBaHus MOJIOKEH P UAeH,
KOTOpBIE MO’KHO pacCMaTpHUBaTh KaK IMPUHIUIIBI €0 IOCTPOEHUS.

Hoes yenocmuocmu. B COOTBETCTBUM C HEW KypC SBIISIETCS JIOTUYECKU 3aBEPIUIEHHBIM, OH
COJICPXKHUT MaTepuall U3 BCEX Pa3lesioB (PM3UKH, BKIIOYACT KaK BOMPOCHI KIACCHUECKOM, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEll MaTepuall Kypca (U3NKU 0ObEAMHEH BOKPYT
¢usnueckux teopuil. Beaymum B Kkypce sBiserca (OpMHUpPOBaHHME TIPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U MOJIE.

Hoes cymanumapuzayuu. EE peanuzanys npeanosiaraeT UCHOIb30BaHUE T'YMAaHUTAPHOI'O
noTeHIMana (pru3nyecKkon HayKu, OCMBICICHHE CBSI3U PAa3BUTHUS (PU3HUKH C pa3BUTHEM OOIIECTBA, a
TaK)Ke C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMH U SKOJIOTMYECKUMHU MTPOOIeMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypce Guszuku npeamnongaraetT 3HaKOMCTBO € IHIIMPOKUM
KpYroM TEXHHUUYECKHX U TEXHOJOTNYECKUX NMPUIIOKEHUH N3YUEHHBIX TEOPUI U 3aKOHOB.

Hoes »skonozuzayuu peanusyercst MOCPEICTBOM BBEIEHUS 3JIEMEHTOB COJAEpIKaHUs,
MOCBAIIEHHBIX JKOJIOIMYECKUM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C pa3BUTHEM



TEXHUKHU U TEXHOJIOTUH, a TaKke 00CYKJIeHHs MPOOJIeM PallMOHATBHOTO MPUPOJIOTIOIB30BAHUS U
HKOJIOTUIECKOH 0e301MacHOCTH.
CrepHEBBIMH 3JIEMEHTaMH Kypca (M3UKH Ha YpOBHE CPEIHEro oOIero oOpa3oBaHMs
ABISAIOTCS (u3nveckue Teopuu ((HOpMHUpPOBAHME MPEACTABICHUA O CTPYKType HOCTPOCHHSA
¢u3nveckoil TeopuH, poiM (PyHIAMEHTAJIbHBIX 3aKOHOB M NPUHIMIIOB B COBPEMEHHBIX
IIPEICTABICHUAX O IPUPOJE, IPAHULAX HNPUMEHUMOCTH TEOPHM, AJIS ONUCAHMs €CTECTBEHHO-
Hay4YHBIX SIBJICHUH U IPOLIECCOB).
CHUCTeMHO-eSITENFHOCTHBIN TOIX0A B Kypce (DM3UKU pean3yeTcs MPEKIe BCETro 3a CUET
OpraHu3aluy 3KCIIEPUMEHTAIBHON JesTeabHOCTH oOydaronuxcs. [l 6a30Boro ypoBHs Kypca
(GU3MKH — 3TO HCHOJIB30BAHHE CUCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX HKCIEPUMEHTOB U
7a00paTOPHBIX pabOT, KOTOpPhIE B MporpamMme Mo ¢u3nke oOBeTUHEHBI B OONIUH CIHCOK
YUYCHHUYECKUX MPAKTUUECKUX paldoT. BrlaeneHue B ykazaHHOM IepeuHe J1a0opaTOpHBIX padoT,
MPOBOJUMBIX JIJII KOHTPOJS M OLEHKH, OCYIIECTBISICTCS YJYaCTHHUKAMH OOpPa30BaTEIBLHOTO
Iporecca UCXos U3 0COOEHHOCTEH MIAHUPOBAHMS U OCHallleHUs kaOuHera pusuku. Ilpu sTom
o0ecrieunBaeTCs OBJIAJCHHE OOYYAIOIIMMHUCS YMEHHUSMHU HPOBOIUTH KOCBEHHBIC H3MEPEHHS,
WCCIICZIOBAaHUS 3aBUCUMOCTEH (U3UYECKUX BEIMYMH W TIOCTAHOBKY ONBITOB IO IIPOBEPKE
MIPEI0KEHHBIX TUIIOTES.
Bosbiioe BHUMaHuE yAenseTcsl peIIeHUI0 pacuEéTHBIX U KadeCTBEHHBIX 3an1ad. [Ipu aTom
JUTSL pacu€THBIX 3a/1a4 PUOPUTETOM SIBIISIOTCS 3a/1a4H C SIBHO 33aJ]aHHON (PM3NYECKO MOJIEINbIO,
MO3BOJISIOIINE MPUMEHSTh U3yUEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOT0 pasjerna Kypea,
TaK W WHTETPUPYS 3HAHUS W3 Pa3HBIX pasfenoB. s KauyecTBEHHBIX 3aJad IMPHOPUTETOM
ABJIIOTCS. 3aJaHusl Ha OOBSICHEHHE IpOTeKaHWs (U3NYECKUX SBICHMH M MPOLIECCOB B
OKpy’Kalollel >Ku3HU, TpeOyromue BblOOpa (u3nueckod MoOAENM ISl CUTyallud IPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.
B coorBerctBun ¢ TpeboBanmsmMu DPI'OC COO k MarepuaabHO-TEXHHYECKOMY
obecrnieueHHI0 ydeOHOTro Iporiecca 0a30BbIi ypOBeHb Kypca (pU3MKH Ha YPOBHE CPEAHEr0 00ILEero
00pa30BaHUs JIOJDKCH M3Yy4aThCsl B YCIOBHUSX MPEIMETHOTO KaOWHeTa (PU3MKH MM B YCIOBHSAX
HMHTETPUPOBAHHOI'O KaOMHETa NPEJAMETOB €CTECTBEHHO-HAYy4YHOro IMKia. B xabunere (usuxu
JIOJDKHO OBITH HeoOxoaumoe jabopaTopHOoe O0OpYyIOBaHUE Uil BBIIOJHEHUS YKa3aHHBIX B
nporpaMMme 1o Pu3nKe YICHHUIECKUX MPAKTHUECKUX PaboT U IEMOHCTPAIMOHHOE 000pYyI0BaHNE.
JleMoHCTpallMOHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C MPUHLUIIOM
MUHHMAaJIBHON JOCTaTOYHOCTH M 00ECHeUMBACT MOCTAHOBKY IEPEUNCIICHHBIX B MPOrpaMMe Mo
(Gu3nKe KIOYEBBIX AEMOHCTpPALMN IS MCCIEJOBAHUS H3Yy4aeMbIX SIBJICHUH M IPOLECCOB,
SMIMPHYECKUX U (PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.
JlabopaTtopHoe 000pyAOBaHUE ISl YYEHUYECKHX MPAKTUYECKUX paboT (GopMupyercs B
BUJIE TEMAaTUYECKHUX KOMIUIEKTOB M oOecrneuuBaeTcs B pacyére OAHOIO KOMIUIEKTa Ha JBYX
oOyyaromuxcsa. Temarudeckue KOMIUIEKTHI JaOOpaTOPHOro OOOpYyJOBaHUS JOJKHBI OBITh
MOCTPOEHBI Ha KOMILJICKCHOM HCIIOJIh30BAHWU aHAJOTOBBIX W HU(POBBIX MPUOOPOB, a TaKkKe
KOMIIbIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUJIE LIU(POBBIX 1aOOpaTOpHil.
OCHOBHBIMU LIESIMH U3Y4EHUS (PU3UKHU B 001IEM 00pa30BaHUU SIBISIOTCS:
e (opMupoBaHME HUHTEpPECa M CTPEMJICHUS OOYYAIOUIMXCS K HAayyHOMY HW3YyYEHUIO
NPUPOIBI, PA3BUTHE UX WHTEIUICKTYAJIbHBIX U TBOPUECKUX CIOCOOHOCTEH;

® Dpa3BUTHE TMPEJACTABIEHUH O HAaydyHOM MeTOe TO3HaHUus U (OPMHUpPOBAHUE
MCCIIEIOBATENILCKOTO OTHOIIEHUS K OKPY)KAIOIINM SIBIICHHSIM;

e (opMupoBaHHE HAYYHOTO MUPOBO33PEHHUS KaK Pe3ysbTaTa U3y4yeHHs] OCHOB CTPOEHUS
MaTepuH U GyHIAMEHTAIBHBIX 3aKOHOB (PU3HKH;



dbopMuUpOBaHUE YMEHUN OOBSICHSTH SBICHUS C HCIIOJIb30BaHUEM (DU3MYECKHUX 3HAHUN U
HAyYHBIX JIOKA3aTeILCTB,;

dbopMUpOBaHUE TIPENCTABICHUN O POIH (PU3UKU TSI PA3BUTHS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU W TEXHOJIOTHH.

JlocTHKeHHe 3THX Ieel 00eCreunBaeTCsl pPEIiCHUEM CIACAYIOIUX 3a7ad B MpoIecce
M3Y4YeHHS Kypca QU3UKHA HA YPOBHE CPEIHEr0 00IIero oopa3oBaHus:

nprOOpeTeHNEe CUCTEMBI 3HAHMM 00 OOUWX (PU3UUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIIOYAsi MEXAHUKY, MOJICKYJISIPHYIO (PU3UKY, SJIE€KTPOIMHAMHKY, KBAHTOBYIO
(UBHUKY B 2JIEMEHTHI aCTPO(U3UKH;

dbopMHUpOBaHHE YMEHUW TPUMEHATH TEOPETUYECKHE 3HAHUSA Ui OOBSICHEHUS
buznyeckux SBICHUM B TpUPOJE W JiA TNPUHATHS NPAKTHUECKUX pEIICHUH B
MOBCETHEBHOM KHU3HU;

OCBOEHHE CMOCOOOB pelIeHHs] pa3IMyYHBIX 3a/Jad C SBHO 3aJaHHOM (u3nueckoi
MOJIETIBIO, 3a]1a4, TIOJJPa3yMEBAIOIINX CAMOCTOSTEILHOE CO3AaHNe PU3NIECKOM MOJICIIH,
aJICKBAaTHOM YCJIOBUSIM 3a]1a4U;

MOHUMaHUe (PU3UYECKUX OCHOB W TPHUHIIUIIOB JCHCTBHUS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTMYECKUX MPOIECCOB, MX BIUSHMS HA OKPYKAIOIIYIO CPENY;

OBJIaJICHUE METOJaMH CaMOCTOSITENILHOTO IJIAaHUPOBAHUS M MPOBENEHUS (PU3UUECKHUX
OKCIIEPUMEHTOB, aHAJM3a W  HUHTEpHpeTaluu  WHOOpMAIuU,  ONpeaesieHus
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ysbTaTa;

CO3[aHME€ YCJIOBHUM JUIsl pa3BUTHSL YMEHUN MPOEKTHO-HUCCIIEI0BATENBCKOM, TBOPUECKON
JeSTEIbHOCTH.

Ha wuzydenue ¢usuku (0a30BBbIi ypOBEHb) Ha ypPOBHE CpEIHEro oomero oOpa3oBaHUs
otBonutcs 136 gacos: B 10 kimacce — 68 yacoB (2 gaca B Heneno), B 11 kimacce — 68 gacoB (2 yaca
B HEJIEITIO).

Bce mabopaTopHbie W mpakTHueckue pabOThl B Mporpamme 1Mo (hU3uKe MPOBOIAATCS C

HCIIOJIb30BaHUEM CpEACTB 00y4ueHHs U BocnuTanus LleHTpa oOpa3oBaHus €CTECTBEHHO-HAYYHON

u TexHosiornueckoil HanpasiaeHHocTel « TOUKA POCTA»



COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. ®du3nka u MeToAbl HAYYHOI'O TO3HAHMS
®usuka — Hayka o mpupoze. Haydynsle mMeToasl NMO3HaHUSA OKpyKarowmero mupa. Poib
HKCIEPUMEHTA U TEOPUH B MIPOIIECCE TO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue Qu3andeckux siBjaeHU U npoueccoB. Hayunbsie runoressl. duznueckue
3aKOHBI ¥ TeopuH. [ paHUILIbI TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpMHIIMIT COOTBETCTBUS.

Pome u mecto ¢u3uku B (GOPMHPOBAHUU COBPEMEHHOM HAayyHOW KapTHHBI MHpa, B
MPAKTUYECKOU JIeATETLHOCTH JIIOICH.

Jlemoncmpayuu

Amnanorosle U U(PPOBBIE H3IMEPUTEIBHBIE PHOOPHI, KOMITBIOTEPHBIE JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanndeckoe nBrwkeHHE. OTHOCHTEIBHOCTh MEXaHW4YeCKoro ABvxkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpoCcTh (CpemHsisi CKOPOCTb, MTHOBEHHAss CKOPOCTh) M YCKOpPEHHUE
MaTepHaTbHOM TOYKH, UX MPOEKIMU HA OCH CHUCTeMbl KoopAuHaT. CloXKeHHe MepeMenIeHI 1
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MPSMOJIMHEHHOE IBIKEHUE. | 'paduKu 3aBUCHMOCTH
KOOpJUHAT, CKOPOCTH, YCKOPEHUS, TyTH U MIEPEMEIICHHS] MaTePHAIbHON TOUKH OT BPEMEHHU.

CBoOoHOE majeHne. Y CKOpeHHe CBOOOIHOTO TIaCHHS.

KpuBonuneliHoe naBwkeHHe. J[[BH)keHHE MaTepuaabHONM TOYKH TIO OKPYKHOCTH C
MIOCTOSIHHOM 10 MOJTIYJIIO CKOPOCTBIO. YTIIOBasi CKOPOCTh, IMHEWHas ckopocTs. [lepuoa u yactora
oOparmienus. [lenTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyeckue ycTpoiicTBa U MpakTUUIECKOE MPUMEHEHHUE: CTUAOMET, ABHKEHUE CHAPSIIOB,
LIEMTHBIC U PEeMEHHBIE MTepeIayu.

Jlemoncmpayuu

Monenb cucTeMbl OTCUETa, MILTIOCTPALUs KUHEMATHIECKIX XapaKTePUCTHK JIBHKEHHUS.

[IpeoOpa3zoBanue ABMKEHUI C HCTIOIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3yXe U B Pa3peKEHHOM MPOCTPAHCTRBE.

Habmonenue aBmkeHus Tena, OpOIICHHOTO O] YTIIOM K TOPU30HTY U TOPH30HTAJIBHO.

N3mepenne yckopeHus cBOOOHOTO MaICHUS.

HampaBnenue ckopocTH Mpy ABMKEHUH IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopisie pabomuol

N3yuenne HepaBHOMEPHOTO JABUKEHUS C IIEJIbIO OMPE/IeTICHUSI MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOIICHUS MEXTY TyTSIMHU, TIPOIICHHBIMH TEJIOM 3a MOCJIEeI0BATEIbHbIC
paBHbIE TPOMEKYTKHA BPEMEHU IPU PABHOYCKOPEHHOM JBHXCHHHM C HAYallbHOM CKOPOCTHIO,
PaBHOI HYJTIO.

W3ydenue nBUKEHUS MIApUKa B BI3KOW )KHUIKOCTH.
N3ydenne nBMKCHHS TeIa, OPOIICHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuka

[Ipuauun otHocurensHOCTH ['anmuiies. [lepsoiii 3akoH HeroToHa. MHEpLManbHbIE CHCTEMBI
oTcuéTa.



Macca tena. Cuna. Ilpunnun cynepnosunmu cwi. Btopoili 3akoH HeroToHa aiis
MaTepuaabHOM TOUKHU. TpeTnid 3akoH HproTOHA 1191 MaTepUaIbHbBIX TOYEK.

3aKOH BceMHUpHOro TAroreHus. Cuna TsxecTd. IlepBas kocMuyeckas CKOpOCTb.

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

Tpenue. Buasl Tpenus (1mokosi, CKobxkeHus, kauenus ). Cuna tpenust. Cyxoe tpenue. Cuna
TPEHUS CKOJIbXKEHUs U cuia TpeHus nokos. Koapduuuent tpenus. Cuna conpoTUBIEHUS MPU
JBUKEHHUHU TENA B XKUAKOCTU WIH Trase.

[loctynarenbHoe U BpaliaTeabHOE ABMKEHHE a0COIOTHO TBEPAOIO Tea.

MOMEHT CHIIbI OTHOCUTENIBHO OCH BpalleHus. [lneuo cunbl. Y cioBus paBHOBecUs TBEPAOTO
Tena.

TexHn4yeckne yCTpOMCTBA M NPAKTHUYECKOE INPUMEHEHHUE: IOAIIUIIHUKH, JBH)KCHHE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne NHEPLMH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIUX TEII.

Bropoii 3akon HeroToHa.

H3mepenue cu.

Crnosxenue cui.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT AepOopMaIiu.

HesecomocTs. Bec Tena npu ycKOpEHHOM MOABEME U MTAJCHUH.

CpaBHeHUE CUJI TPEHUS MOKOSI, KAUCHUS U CKOJIbKEHUS.

YcnoBus paBHOBeCHs TBEPAOIO Tena. Buasl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, 1abopamopHvie pabomul

N3yuenue nBuxenust Opycka 1o HaKJIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHMKAKOUIMX B IPY)KMHE U PE3MHOBOM
oOpastie, oT ux AedopMaIuu.

HccenenoBanue ycimoBuil paBHOBECHS TBEPAOTO TENA, UMEIOIIETO OCh BPAILICHHUS.

Tema 3. 3aKkoHnbl COXpaHeHUus 8 MeXaHUuKe

Nmnynbc MatepuaibHON TOUKHU (Te€a), CHCTEMbl MAaTEpPUAIbHBIX TOUEK. MIMIynbe cuibl u
W3MEHEHHE UMITYJIbCa TeJla. 3aKOH COXPAaHEHUs UMITyJbca. PeakTUBHOE ABM)KEHUE.

Pa6ora cusbl. MOLTHOCTH CHJIBI.

Kunernueckasi sHeprust MaTepuaibHONH TOUKU. Teopema 00 M3MEHEHHH KHHETHYECKOU
JHEPIrUu.

[otennmanbHas sHeprus. [loreHnManbHas sHEPrus ynpyro aeGopMupoBaHHON NPY>KUHBI.
[lorenunanbHas 3Heprus Teiaa BOJIU3M NOBEPXHOCTH 3EMIIH.

[loreHnuanbHble ¥ HEMOTEHUUANbHble CUibl. CBA3b pabOThl HEMOTEHUHUAIBHBIX CHI C
U3MEHEHUEM MEXaHMUYECKON HEPIrUU CUCTEMBI T€Jl. 3aKOH COXPAHEHUS MEXaHUUYECKOM dHEPTUH.

VYipyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHudeckue yCTpoMCTBa U INPAKTHUUECKOE NMPUMEHEHHUE: BOJAOMET, KOIEP, MPYKUHHBII
MIACTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon noTeHIMAIBHON SHEPIrUHM B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuui sxcnepumenm, 1abopamopmvie pabomul



N3yyenne aOCOMIOTHO HEYNPYroro yaapa C TOMOIIbIO ABYX OJMHAKOBBIX HHTSHBIX
MasiITHUKOB.

UccnenoBanue cBsi3u pabOThl CHIIBI C M3MEHEHHEM MEXaHHYECKOW JHEpPruM Teja Ha
IIPUMEPE PACTAKEHUS PE3UHOBOTO JKI'yTa.

Paspnen 3. MonekyasipHas ¢pu3nka ¥ TepMOIMHAMUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUUECKOU Meopul

OCHOBHBIE TIOJIOKEHUSI MOJIEKYIISIPHO-KUHETHUECKON TEOPUH U UX OMBITHOE 00OCHOBAHHUE.
Bpoynosckoe neuxenue. uddysus. Xapakrep IBUKEHHUS U B3aUMOICHCTBUS YaCTHUI] BEILIECTBA.
Mogenu cTpoeHHs Ta30B, JKUAKOCTEH 1 TBEPABIX TNl U 00bICHEHUE CBOWCTB BELIECTBAa HA OCHOBE
3TUX Mojenel. Macca u pazmepbl Mosiekyi. KonudyectBo Bemectsa. [loctosanas ABoraapo.

Tennosoe paBHOBecue. Temrepatypa u e€ usMepenue. lllkana remneparyp Llenscus.

Monens uneanbHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJISPHO-KUHETHUUECKOH TEOpHUH
uaeanbHOrO rasza. AOCONIOTHas TeMmIepaTypa Kak Mepa CpelHed KHHETHYeCKOH SHepruu
TEIUIOBOTO JIBMKEHUs yactull ras3a. [llkana temnepatyp KenbBuna. ['a30Bble 3aKOHBL. Y paBHEHNE
MenneneeBa—Knaneiipona. 3akon Jlanerona. M3ompoieccsl B HACAIBHOM Ta3e ¢ MOCTOSHHBIM
KOJMUYECTBOM BelllecTBa. ['paduueckoe MpeacTaBIeHUE H3OMPOIIECCOB: H30TEpMa, H30X0pa,
n3zobapa.

TexHuyeckue ycTpoicTBa U MPaKTUUECKOE IPUMEHEHHE: TEPMOMETP, OapoMeETp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBAIOIIME JHUCKPETHOE CTPOCHHE BeHIeCTBA, (oTorpaduu MOJIEKYIT
OpPraHUYECKHUX COECIMHEHUM.

OnpIThl 10 11U Y3UH KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBHKECHHUS.

Mogens onbiTa llTepHa.

OnbIThl, JOKa3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACHCTBHS.

Mopaens, HIUTFOCTPUPYIOIIAs IPUPOY TAaBJICHMs ra3a Ha CTEHKU COCY/a.

OnbITHI, WIUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UJI€AJIbHOTO I'a3a, U30IIPOLIECCHI.

Yuenuueckuiui sxcnepumenm, 1a6opamopHvie pabomul

OmpeneneHnre Macchl BO3AyXa B KIIACCHOW KOMHAT€ Ha OCHOBE HM3MEpeHUN 00bEéMa
KOMHATBI, IaBJICHUS U TEMIIEPATYphbl BO3AyXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEXKY IIapaMETPAMU COCTOSIHUSL Pa3peKEHHOT0 rasa.

Tema 2. Ocnoevt mepmoouHamurku

TepmoanHamuueckas cucreMa. BHYTpeHHSS 2HEpPrUs TEPMOAMHAMMUYECKON CHUCTEMBI U
croco0Ob! e€ n3MeHeHus. KonnyecTBo TemIoTsl U padota. BHyTpeHHss SHEPrusi 0JHOATOMHOTO
WJIeaJbHOTr0 Ta3a. Buael Termonepenayu: TEMIONPOBOIHOCTb, KOHBEKIUS, U3ITyYeHHE. Y IebHas
TEIUIOEMKOCTB BelllecTBa. KoIMyecTBO TEMIOTHI IIpU TEILIONEpEaayde.

[lonsitue o0 anuabatHOoM mnpouecce. IlepBbiil 3akoH TepmoauHamuku. [Ipumenenue
MIEPBOT0 3aKOHA TEPMOJUHAMUKHU K H3ompoueccam. I'papuueckas uHTepnpeTanus paboTsl rasa.

Bropoii 3akoH TepmonnHaMuku. HeoOpaTHMOCTh POIIECCOB B TIPHPO/IC.

Tennossie MamuHbl. [IpUHIATIBI IEHCTBUSA TEIIOBBIX MamiuH. [IpeoOpa3zoBanus SHEpruu B
TeroBbIX MamnHax. Koadduuuent nonesnoro neiicreus temnoBoit mamunsl. Llukn Kapho u ero
KOX((HUIMEHT MOJIE3HOTO EHCTBUSA. DKOJIOTHIECKHE TTPOOIEMbI TETUIOIHEPTETHKH.

TexHuueckne yCTpPOWCTBA M IPAKTUYECKOE NPUMEHEHUE: JIBUTaTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIUOHED.

Jlemoncmpayuu



H3MmeHeHre BHYTpeHHEH SHEpPruM Tela MPU COBEPIICHWU pPabOThI: BBUIET NPOOKU U3
OYTBUIKH MO ACHCTBHEM CKATOTO BO3yXa, HarpeBaHue d3pupa B JaTYHHOU TPYOKe IMyTEM TPCHHS
(BUICOIEMOHCTpAITHS).

N3menenue BHyTpeHHEH 3Hepruu (TeMIEpaTypbl) Tella Mpu TeIionepeaaye.

OmnbIT M0 aanadaTHOMY PACIIUPEHUIO BO3AyXa (OTBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATENsI BHYyTPEHHETO CTOPAaHUs, PEaKTUBHOIO JBUTATES.

Yuenuueckuiu sxcnepumenm, 1abopamopHvie pabomul

N3mepenue ynenbHOU TEMITOEMKOCTH.

Tema 3. Acpezammnsvie cocmoanusa eeuwecmea. Dazosvie nepexoovl

[MapooOpazoBanue u koHAeHcanus. Mcnapenue u kunenue. AOCOMIOTHAS M OTHOCUTENIbHAS
BJIQKHOCTHh BO37yXa. HaceleHHbld map. YaenpHas TemioTa mapooOpa3oBaHUs. 3aBUCHMOCTH
TEMIIEpATyphl KUTIEHUS OT AaBJICHUSI.

Teépnoe Teno. Kpucrammuueckrne n amopdHbIe Tena. AHH30TPOIHS CBOMCTB KPUCTAILIIOB.
Kunkue xpucramisl. CoBpeMeHHble Marepuasibl. [lnmaBneHue u Kpuctammuzauus. Y aelbHas
TeruioTa masieHus. CyonmuManus.

YpaBHeHHE TEIIOBOTO OaiaHca.
TexHuueckue yCTpOWCTBA M TMPAKTHYECKOE MPUMEHEHHE: TUTPOMETP H TCHUXPOMETP,

KaJIOpUMETP, TCXHOJIOTMH ITOJYUCHUSA COBPEMCHHBIX MAaTCPHUAJIOB, B TOM YUCJIC HAHOMATCPHUAJIOB,
1 HAHOTCXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MAPOB.

Kunenune npu NOHUKEHHOM J1aBJICHUU.

CriocoObl U3MepeHus BIaKHOCTH.

Hab6nronenue HarpeBaHus U TUTABJICHUS KPUCTAJUTMYECKOTO BEIIIECTBA.
JleMOHCTpaIusi KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabomuol

H3MepeHre OTHOCUTENBHOM BIAKHOCTH BO3yXa.

Pa3nen 4. DiiekTpoguHaMmnka

Tema 1. dnekmpocmamuxa

DneKkTpu3anusi Tel. OJeKTpUYecKuid 3apsn. J[Ba BuIa 53JIEKTpUUECKUX 3apsiIoB.
[IpoBOIHMKH, TUAIEKTPUKH U MOTYTPOBOJHUKH. 3aKOH COXPAHEHHUS JIEKTPUUYECKOTO 3apsia.

B3aumoneiictue 3apsgoB. 3akoH Kymona. ToueuHbId  3JIEKTpUYECKUH  3apsl.
OnekTpuueckoe mnoje. HampsxEHHOCTh anekTpuueckoro mnons. [lpuHIun cynepno3uuuu
AIEKTPUYECKUX ToJIeH. JIMHUM HanpsKEHHOCTH DJIEKTPUUECKOTO TOJIS.

PaGora cun sanekrpocrarudeckoro nois. [lorenuan. PasHocts norenuuanos. [IpoBoauuku
U JURJIEKTPUKHU B 3JIEKTPOCTATUUECKOM Mose. usnexkrpudeckas npoHUIIaeMOCTb.

OnexktpoéMkocTh. KonmeHcatop. DIeKTpoEMKOCTh IJIOCKOTO KOHJIEHCATOpa. JHEPTHs
3apsKEHHOT0 KOHJIEHCATOPA.

TexHuueckrue yCTpOMCTBAa M MPAKTUUYECKOE MPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETD,
ANEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPONpPHUOOPOB, KOHAEHCATOp, KONMHPOBAIbHBIN
amnmnapar, CTpyWHBIN IIPUHTED.

Jlemoncmpayuu

YCTpoicTBO U MPUHITUIT AECUCTBUS SJIEKTPOMETPA.

B3anMopeiicTBre Ha’IEKTPU30BAHHBIX TEJl.

DIIEKTPUUYECKOE T10JI€ 3apSKEHHBIX TEJL.



[IpoBOIHUKH B 3EKTPOCTATUUECKOM IIOJIE.

DIIEeKTpOCTaTUYECKas 3aIlHUTa.

JIMBNEeKTPUKHU B 31€KTPOCTATUYECKOM I10JI€.

3aBUCUMOCTB JIEKTPOEMKOCTHU TNIOCKOT0 KOHAEHCATOPa OT ITUIOLIaAH IIJIACTUH, PACCTOSHUS
MEXIYy HUMH U TUAJIEKTPUICCKON IPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOPA.

Yuenuueckuiu sxcnepumenm, 1abopamopHvie pabomul

N3mepenue 31mekTpo€MKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoanunwiii Inexkmpuueckuii mok. Toxu ¢ paznuunvix cpedax

DONeKTpUYECKUi TOK. YCJIOBHS CYIIECTBOBAaHHUS 3JEKTPUUYECKOrO TOKA. MICTOUHMKH TOKa.
Cuiia Toka. [TocTOAHHBIN TOK.

Hanpsixenue. 3akon Oma a1 y4acTka Leru.

DnexTpuyeckoe COIPOTHUBJIICHUE. VY nenbHoe COINPOTUBIICHUE BELIECTBA.
[locnenoBarenbHOE, NapaIEIbHOE, CMEIIAHHOE COEUHEHNE ITPOBOIHUKOB.

Pabora anexTpuueckoro Toka. 3akon Jxoyns—JIenna. MOIIHOCTb 3JIEKTPUYECKOTO TOKA.

DIIEeKTPOABUKYIAS CHJIa M BHYTPEHHEE CONMPOTUBIICHNE HCTOYHUKA TOKa. 3aKkoH Oma aJis
TTOJTHOU (3aMKHYTOM) AJIEKTpHUecKoi menu. KopoTkoe 3aMbIkaHUE.

DJIEKTPOHHAs IPOBOIUMOCTb TBEPBIX METAUIOB. 3aBUCUMOCTb COIIPOTUBIICHUS METAJIJIOB
oT Temrepatypbl. CBepXIIPOBOIUMOCTb.

DIIEKTpUYECKU TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[MonympoBonnuku. CoOCTBEHHass W TPUMECHAs MPOBOJUMOCTBH IOIYIPOBOIHHUKOB.
CgoiictBa p—Nn-niepexonaa. [1oynmpoBoIHUKOBBIE TPUOOPHI.

DJEKTPUYECKUII TOK B pacTBOpax M paciuiaBax »3JIEKTPOJIUTOB. IDJIEKTPOJIUTHYECKAS
JTUCCOIMAIUS. DIEKTPOIIN3.

DNIeKTpUYECKUil TOK B razax. CaMOCTOSATENIbHBIA U HECAMOCTOSATENbHBIN pa3psaa. MonHus.
[Ina3ma.

TexHU4ecKre yCTpOMCTBA U MPAKTUUECKOE MPUMEHEHHE: aMIIEpMETP, BOJBTMETP, PEOCTaT,
WCTOYHUKMA TOKa, DSJIEKTPOHArpeBaTelbHbIE MPHUOOPHI, AIEKTPOOCBETUTENbHBIE MPUOOPHI,
TEPMOMETP  COMPOTUBICHUS, BaKyyMHBIH WO, TEPMHUCTOPHI ©  (OTOPE3UCTOPHI,
MTOJIYITPOBOJHUKOBBINA MO/, FaJIbBaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAPSHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS LWIMHAPUYECKUX MPOBOJHHUKOB OT JJIMHBI, IUIOMAAN
MONEPEYHOI0 CEUEHUsI U MaTepuaia.

CMmelianHO€ COeTMHEHUE POBOIHUKOB.

[IpsiMoe u3MepeHue 3neKTpoABMKYLIEH cuiibl. KopoTkoe 3aMblKaHHE TallbBAHMYECKOTO
3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHHUS.

3aBUCUMOCTb COMTPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTD 3JEKTPOJIUTOB.

HckpoBoii pa3psia ¥ IpOBOJUMOCTB BO3yXa.

OnHOCTOPOHHSS TPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomoi

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepeHne 31eKTpOIBHKYIIEH CUIIbI HICTOYHUKA TOKA U €0 BHYTPEHHETO COIIPOTUBIICHUS.

Habmonenue anekrponusa.

MexnpeameTHble CBSI3U



N3yyenne kypca ¢usuku 0azoBoro ypoBHs B 10 Kimacce ocCylIeCTBISiETCS € y4ETOM
COJlep)KaTeIbHBIX MEXKIIPEIMETHBIX CBfA3€H € KypcamMM MaTeMaTUKH, OHOJOTHH, XUMUH,
reorpaMu U TEXHOJIOTHH.

Meosicnpeomemnuvle nowsimusi, CBA3aHHBIE C W3YYEHMEM METOJOB HAyYHOI'O IO3HAHMS:
SIBJICHWE, HAy4YHBIA (DakT, rumore3a, (QuU3WYecKas BEIUYHMHA, 3aKOH, TEOpHs, HAOIIOICHUE,
JKCIIEPUMEHT, MOJIEIUPOBAHUE, MOZEIIb, U3MEPECHHUE.

Mamemamuxa: pelieHre CUCTEMbl YpaBHEHUH, TnHeiHas GyHKuus, napadona, rurnepooa,
uX rpauKHi U CBOWCTBA, TPUTOHOMETPUYECKHE (PYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTaHT€HC,
OCHOBHOE TPHUIOHOMETPUYECKOE TOKIECTBO, BEKTOPBl M HX IPOEKIMM HA OCHU KOOPIMHAT,
CJI0KEHHE BEKTOPOB.

Buonozus: Mexannyeckoe IBM)KEHHE B JKUBOW npupoje, nuddysus, ocMoc, Tenaoo0MeH
KMBBIX OPTaHHU3MOB (BHU[bI TEIIONEPEIauH, TEIJIOBOE PABHOBECHUE), SJICKTPUUYECKHUE SBJICHUS B
JKWBOW MPUPOJE.

Xumus: TUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEILECTBA,
MOJISIpHAasi Macca, TEIIOBbIE CBOMCTBA TBEPABIX TEJ, XKUIAKOCTEH U Ta30B, JJICKTPUYECKUE
CBOICTBa METAJIIOB, 3JEKTPOIUTHYECKAs AUCCOLUALNS, FaIbBaHHKA.

l'eoepacghus: B1aXXHOCTh BO3yXa, BETPhl, 6apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUe ABMKEHHUM C UCIIOJIB30BAaHUEM MEXaHU3MOB, YUET TPEHUS B
TE€XHMKE, MOJIIUIIHUKH, HCIIOJIb30BAHHWE 3aKOHA COXpAaHEHUS HMITyJbca B TEXHHKE (pakera,
BOJOMET M JIpyrue), JBUraTellb BHYTPEHHETO CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOIMUIBHUK, KOHJUIIMOHEP, TEXHOJIOTUH MOJIyYE€HUSI COBPEMEHHBIX MaTepHalioB, B TOM YHUCIIE
HAaHOMATEpUAJIOB, W  HAHOTEXHOJOIWH,  DJEKTPOCTAaTHYECKas  3alluTa,  3a3€MIICHHE
AJIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBI NpHUHTEp, dJIEKTpOHArpeBaTelbHbE MPHOOPHI,
3JIEKTPOOCBETUTEIbHBIE IPUOOPHI, FAJIbBAHUKA.

11 KUIIACC

Pa3znea 4. DiiekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmMpoOMaCHUMHAA UHOYKUUA

IlocrositHHBIE MarHWTEL. B3auMozaelcTBHE IOCTOSHHBIX MAarHuTOB. MarsmutHoe IoJIe.
Bexrop maruutHOM MHAYKUMHK. [IprHIMI Cyneprnio3uuyy MarHUTHBIX MOJIeH. JIMHUKM MarHUTHOU
nHAyKuuy. KapTrHa TMHUM MarHuTHON MHAYKINN TOJISl IOCTOSTHHBIX MarHUTOB.

MarautHOe 1oJI€ IPOBOAHMKA ¢ TOKOM. KapTuHa nWHMN MHIYKIMM MAarHUTHOTO IOJISA
JUIMHHOTO NIPSIMOIO NPOBOJHUKA M 3aMKHYTOI'O KOJBLEBOIO IPOBOJHHKA, KATYIIKH C TOKOM.
OmnsiT OpcTena. BzaumopeiicTBre MPOBOAHUKOB C TOKOM.

Cuna Amniepa, €€ MOAYJIb U HAlIPABJICHUE.

Cuna Jlopenna, €€ Moayinb W HampaBieHHME. J[BW)KEHUE 3apsyKEHHOM 4YacTUIbl B
OJIHOPOJHOM MarHuTHoM nosie. Pab6ora cuibl Jlopenna.

SIBneHMe DIIEKTPOMArHUTHOW MHAYKUUHU. [lOoTOK BeKTOpa MarHUTHOM MHIYKIMH.
DNEeKTPOABMKYIIAS CUJIa MHAYKIMHU. 3aKOH 3JIEKTpOMarHuTHOU nHaykuuu dapazes.

BuxpeBoe 3iIeKTpuUYecKoe MoJie. OICKTPOABWKYINAs CHIAa MHAYKUUM B IIPOBOJHHUKE,
JBUKYIIEMCS IOCTYINIATENbHO B OJHOPOJIHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenna.

MHnyKTUBHOCTB. SIBIEHHE CAMOMHIYKIUHU. DJIEKTPOABIKYILAS CHUJIA CAMOMHIYKLUH.

OHeprusi MarHUTHOT'O TOJISL KATYIIKU C TOKOM.

DIIeKTPOMArHuTHOE TOJIE.



TexHuueckne yCTpoWCTBA U IPAKTHYECKOE MPUMEHEHHE: IIOCTOSHHBIE MAarHUTHI,
3JIEKTPOMATrHUTHI, 3JIEKTPOJIBUTATENb, YCKOPHUTENIH 3JIEMEHTAPHBIX YaCTHUL, MHIAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmnsIT OpcTena.

OTKIIOHEHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM TTOJIEM.

JIvHUM MHAYKIUA MAarHUTHOTO MOJIA.

B3anmMopeiicTBrue 1ByX NIPOBOJHUKOB C TOKOM.

Cuna Amrmepa.

JHeiictBue cuibl JIopeHI1a Ha MOHBI AJIEKTPOJIUTA.

SIBneHue HIEeKTPOMArHUTHON UHAYKIIVH.

[TpaBuio Jlena.

3aBUCUMOCTD 3JIEKTPOABUKYILIEH CHIIBI MHAYKIIMU OT CKOPOCTH M3MEHEHHUsI MarHUTHOTO
MOTOKa.

SIBrieHne cCaMOMHAYKITUH.

Yuenuueckuii sxcnepumenm, 1abopamopivie pabomuol

N3ydyenne MarHuTHOTO MOJISE KATYIIKH C TOKOM.

HccnenoBanue eMcTBUS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue ABiIeHUA 3JIEKTPOMArHUTHOM UHIYKLIHAH.

Pa3pea 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMaZHUMHblE KONEOAHUA

KonebarenbHas cucrema. CBoOojHble MexaHMueckue KkojeOaHus. [‘apmonuueckue
konebanusa. Ilepuwon, uacrora, ammauryga U ¢asza konebanuid. IIpy>KUHHBI MasTHUK.
MaremaTrueckuil MasiTHUK. Y paBHEHUE rapMOHMYECKHX Kojebanuil. [IpeBpalienue snepruu npu
TrapMOHUYECKHUX KOJeOaHUIX.

Konebarenbuplit koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJNEOAHUS B HACATHLHOM
Koje0aTeIbHOM KOHTYype. AHAJOrusi MEXIy MEXaHMYECKUMH U 3JIEKTPOMarHUTHBIMU
konebanusmMu. Popmyna TomcoHa. 3aKOH COXpaHEHHsI YHEPTUU B MJI€AIBHOM KOJeOaTeJbHOM
KOHTYpE.

[IpencraBnenue o 3aryxaroImux KojgeOaHusAX. BeIHyX/IeHHbIE MEXaHUYECKHUE KOoleOaHMs.
Pe3onanc. BeinyK/1€HHBIE 3JIEKTPOMarHUTHbBIE KOJIeOaHMs.

Ilepemennblil Tok. CHHYCOMIAIBHBIA NEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOTO TOKA.
AMIUITYIHOE ¥ IEHCTBYIOIIEE 3HAYEHUE CUIIbI TOKA Y HAIIPSKCHHUS.

Tpancpopmarop. IIpousBoactBo, mepegaya U NOTPEOIEHUE SIEKTPUUECKOM HSHEPTHUU.
OKOJIOTUYECKUE PUCKH TpU TPOU3BOJACTBE AyeKTpodHepruu. KynbTypa wucnonb3oBaHus
JJIEKTPO3HEPIUH B TIOBCEAHEBHOM JKU3HM.

TexHuueckue YCTPOWCTBA M IPAKTUYECKOE IPUMEHEHME: DJJIEKTPUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOT0 TOKA, JIMHUM JJIEKTpoIiepeay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KojeOaTenbHONH CUCTEMBI (TIPYKUHHBIA MM MaTeMaTHUECKUH
MasITHUK).

Habmronenue 3aTyxaronmx KojaeOaHuii.

HccnenoBanue cBOWCTB BIHYX/IEHHBIX KOJI€OaHUH.

HaGmronenue pe3oHanca.

CB00O/IHBIE AIIEKTPOMArHUTHBIE KOJIEOaHHS.



OcmwnorpaMmbsl — (3aBUCUMOCTH  CHJIBI TOKa W HANpsDKEHUS OT BPEMEHH) IS
AJIEKTPOMArHUTHBIX KOJIeOaHU.

Pe3onanc npu mociaegoBaTeNbHOM COEJUHEHUM PE3UCTOPA, KATYIIKU MWHIYKTUBHOCTH M
KOHJIEHCaTopa.

Monenb TMHUY 3TEKTPOIepe1adHm.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

HccnenoBanue 3aBUCUMOCTH MEPHOJIa MATTBIX KOJIEOaHUH Tpy3a HA HUTHU OT JUTMHBI HUTH U
Macchl rpysa.

HccnenoBanue mnepeMEHHOTO0 TOKa B LENM M3 IOCIEI0BATEIbHO COEIMHEHHBIX
KOHJIEHCATOPa, KaTyIKU U pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoOMaAZHUMHbIE 60IHbL

MexaHuveckue BOJIHBI, ycloBUs pacnpocTpanenus. [lepuoa. CkopocTs pacnpocTpaHeHHs!
W jumHa BOJHBEL [lomepednple W mpoaONbHBIE BOJHBL MHTepdepeHmus u audpakius
MEXaHWYECKHUX BOJIH.

3Byk. Cxopoctb 3ByKa. [ pomkocTs 3Byka. BeicoTa Tona. TemOp 3ByKa.

DNeKTpOMarHUTHHIE BOJHBL. YCJIOBHS M3Jy4EHUS 3JEKTPOMArHUTHBIX BOJIH. B3anMmHuas
opueHTanus BektopoB E, B, V B anexkrpoMarautHoit BosHe. CBOMCTBA 371€KTPOMArHUTHBIX BOJIH:
OTpakeHHe, TMpeloMJieHWe, Tnolspu3anus, audpaxmus, uHtepdeperuus. CKOPOCTbH
3IEKTPOMArHUTHBIX BOJIH.

[lIxana 371eKTPOMarHUTHBIX BOJH. [IpuMeHeHHE >7IeKTPOMarHUTHBIX BOJH B TEXHUKE M
OBITY.

[IpuHUMITBI paguoCBA3U U TeleBUACHUS. Pagronokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpEIbl.

TexHU4ecKrne YCTpPOWCTBA M MPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJbHBIE MHCTPYMEHTHI,
YIbTPa3BYKOBasl JMATHOCTUKA B TEXHHKE W MEIWLMHE, paaap, paauolNpUEMHHK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-neyp.

Jlemoncmpayuu

OO6pa3oBaHue U pacpPOCTPAHEHUE MOTIEPEUHBIX U MPOJIOJIBHBIX BOJIH.

Kone6umomeecs Teo Kak MICTOYHHK 3BYKA.

Habmonienne otpakeHus U IpeoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6monenue untepdepeHnu U AUPpaKkuu MEXaHHUYECKUX BOJH.

3BYKOBOM pE30HAHC.

HaGmronenue CBsS3M TPOMKOCTH 3ByKa W BBICOTBI TOHAa C aMIUTATYIOH M 4YacTOTOM
KoJIeOaHU.

HccnenoBanue CBOMCTB  3JIEKTPOMAarHUTHBIX  BOJIH:  OTPaK€HUE, IMPEJIOMIICHHE,
nosisgspu3anus, 1udpakuus, uHTepdepeHIHs.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonnneliHoe paclipocTpaHeHHE CBETa B OJHOPOJHON Cpejie.
JIyud cBera. ToueuyHBI UICTOUHUK CBETA.

Otpaxenue cBeTa. 3aKOHBbI OTpakeHHs cBeTa. [locTpoeHne n300pakeHUil B IIOCKOM
3epKaie.

[Ipenmomnenne cBeTa. 3aKOHBI TMPEIOMIICHHS CBeTa. AOCONIOTHBIM TOKa3aTelb
npenomiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIl yroia MOIHOIO BHYTPEHHETO
OTpPaKEHUSI.

Hucniepcus cBeta. CioxHbIH coctaB Oesoro cera. LIBer.



Cobwupatomue u paccewBaroniye JUH3bL. ToHKas nuH3a. DOKyCHOE paccTOsSHUE U
ONTHYECKasl CHiia TOHKOU JUH3bL. [locTpoeHne n3o00pakeHuil B cCOOUpAIONINX U paccerBarOIINX
nuH3axX. PopMyIia TOHKOH JIMH3bI. Y BEJIMUYEHHE, 1aBAEMOE JIMH30M.

[Ipenensr IPUMEHUMOCTH TEOMETPUYECKON ONTHKHU.

BomroBass ontuka. WaTepdepenius cBera. KorepeHTHbIE WCTOYHUKA. Y CIIOBUS
HaO0I0/IEHNs MAKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTUHE OT JBYX CHH(Aa3HBIX
KOTE€PEHTHBIX UCTOUHUKOB.

Hudpaxkmus  ceera. [udpakuuonHas pemérka. YcinoBue HaOMIOACHHUS —TJIABHBIX
MaKCHMYMOB IIPH Ma/ICHUH MOHOXPOMATHUYECKOTO CBETA HA AUPPAKIIMOHHYIO PEIIETKY.

Ionspusanus ceera.

TexHuyeckue ycTpoWCTBa W MpPaKTHUECKOE MPUMEHEHHE: OYKH, Jyma, ¢oToammapar,
MIPOEKIIMOHHBIN amnmapaT, MUKPOCKOTI, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PpaKIIMOHHAS PEIIETKA,
MOJIAPOU L.

Jlemoncmpayuu

[IpsiMonuHeitHOE pacnpocTpaHEeHUE, OTPAKEHHE U MperomiieHHe cBera. OnTtuueckue
puOOpBI.

[lonHoe BHyTpeHHEe oTpakeHne. Monienb cBeToBoOAA.

HccnenoBanue cBOMCTB M300paykeHUI B JIMH3AX.

Moaenu MEUKpPOCKOIIA, TEJIECKOa.

Hab6monenne untepdepeHym cera.

Habnronenne nudpakuuu ceera.

Habmonenue aucnepcuu cBera.

[lonyyenue cnekTpa ¢ TOMOIIBIO PU3MBI.

[Tomydenue ciekTpa ¢ TOMOMIBbIO TH(PPAKITMOHHON PEIIETKH.

Hab6mroienue nonsipu3auu cBeTa.

Yuenuueckuui sxcnepumenm, nabopamopHvie pabomul

N3mepenue nokaszatesns MpeaoMIIEHUS CTEKIIA.

HccnenoBanue cBOWCTB N300paKeHH B TMH3aX.

Habmonenue aucnepcuu cBera.

Pazngen 6. OcHOBBI crienMaJIbHON TEOPUH OTHOCUTEILHOCTH
I'panuipl MPUMEHMMOCTH KJIACCMYECKOW MeXaHWku. llocTymaTsl crnenualbHONW TEOpUHU
OTHOCUTEIBHOCTA: HWHBApPUAHTHOCTh MOJYJA CKOPOCTH CBE€Ta B BaKyyme, NPHUHIHUII
OTHOCHUTEIBHOCTH DUHINTCHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMeJICHIE BPEMEHU U COKPAIICHHUE JTUHBI.
DHeprusi 1 UMMYJIbC PEISTUBUCTCKON YaCTHUIIBI.
CBsi3b MacChl € SHEPTUEHN U UMITYJILCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPTHsI TIOKOSL.

Paznen 7. KBanTroBasi puszuka
Tema 1. Dnemenmul K8AHM OGO ONMUKU
®dotonsl. Dopmyna [lnanka cBs3u sHEeprun (HOTOHA C €ro YaCTOTOW. DHEPTHS U UMITYJIbC
¢dorona.
Otkpeitne u wuccnenoBanne Qoroddpdexra. Onwiter A. I'. CroneroBa. 3aKOHBI
dhororddekra. YpaBuenne DiinmTeitHa 1s horodddexra. «kKpacHas rpanuna» porodddexra.
JNasnenue ceera. Onbitel I1. H. JIeGenena.
XHUMUYECKOE JICCTBHUE CBETA.



TexHuyeckue ycTpoiicTBa M TpPaKTHUECKOE MpUMEHeHHe: (oTodneMeHT, (OTOAATUHUK,
COJIHEUHas OaTtapesi, CBETOIHOI.

Jlemoncmpayuu
®oTo3ddeKT Ha YCTaHOBKE ¢ IMHKOBOU IIIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETO (oTodhdekra.
CBeTOqHOI.
Conneunas Oartapes.
Tema 2. Cmpoenue amoma
Mopnens atroma Tomcona. OnbiTel Pesepdopna mo paccesnuto o -uactuil. [lnanerapHas
Mozenb aroma. [loctynarel bopa. M3nyyenue u norsiomenue GOTOHOB NpU MEPEXOe aroma ¢
OJIHOTO YPOBHSI SHEpPrUHU Ha Apyroil. Buael ciektpoB. CekTp ypoOBHEN SHEPTUM aTOMa BOJIOPOIA.
Bonnossle cBolicTBa yactull. Bonnsl ne bpoiinsa. KopnyckynsipHO-BOJHOBON Ayanu3M.
CrioHTaHHOE U BBIHYKIECHHOE U3ITyUCHHE.
TexHuyeckue ycTpoilcTBa W TMPAKTUYECKOE TPUMEHEHHE: CHEKTPaJbHBIM aHaIHu3
(cnektpockon), 1a3ep, KBAHTOBBI KOMITBIOTED.
Jlemoncmpayuu
Mopaenb onbiTa Pesepdopna.
Onpenenenye JUIMHBI BOJIHBI JIa3epa.
Habutoienne nuHeHyaThIX CIIEKTPOB U3JIyUEHUSI.
Jlazep.
Yuenuueckuu skcnepumenm, nabopamopmsie pabomuol
Hab6mronenue muHeRYaToro CrexkTpa.
Tema 3. Amomnoe a0po
DKCHEPUMEHTHI, JOKa3bIBAIOIINE CII0)KHOCTh CTPOEHUS sAApa. OTKpPHITHE PAaJMOAKTUBHOCTH.
Omnpitel Pezepdopna no onpeneneHuto coctaBa paaloakTUBHOTO u3inydenus. CBoiicTBa anbda-,
OeTa-, raMMa-u3nydeHus. BiusHue pagnoakTUBHOCTH HA JKUBBIE OPTaHU3MBI.
OTtkpeITHE TPOTOHA U HeHTpoHa. HyknmonHas monens siapa ['eiizenoepra—lBanenko. 3apsin
snpa. MaccoBoe yncio sjapa. U30Tomnsl.

Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaa. ['amma-uznmydeHue. 3aKoH
pazioaKTUBHOIO pacnaja.

DHeprus cBA3M HYKJIOHOB B sipe. SnepHble cuiibl. Jledext maccel sapa.

Snepusle peakuuu. JleneHue U CUHTES SIED.

Anepusiii  peaktop. Tepmosnmepubiii cuHTe3. [IpoOaeMbl W MEPCHEKTHBHI  SACPHOU
JHEPreTUKU. JKOJIOIMYECKHUE aCIIEKTHI IAEPHON SHEPTETUKH.

OnemeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.

MeTozb! HaOIIOICHHS U PErUCTPALIUU 3JIEMEHTapHBIX YaCcTHUIL.

@dynnaMeHTanpHbIe B3auMoaeicTBus. EnquHcTBO hrsnueckoid KapTUHBI MUpA.

TexHnueckue ycTpoHCTBA M NMPAKTHYECKOE NMPUMEHEHHE: JO3UMETp, Kamepa BuibcoHa,
SJIEPHBINA peakTop, aToMHast 6oMoa.

Jlemoncmpayuu

CY€TuNK MOHU3UPYIOIUX YACTHULI.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (hOTOTpaHsIM).

Pa3nen 8. DiieMeHTHI ACTPOHOMUHM U ACTPOPU3UKH
DTanbl pa3BUTUS aCTPOHOMUU. [IpuKIiiaiHOe 1 MUPOBO33pEHUECKOE 3HAUCHUE AaCTPOHOMHUH.



Bup 3Bé3nH0T0 HeOa. Co3Be3aus, spKue 3BE3/b], MJIAHEThI, UX BUAUMOE JIBIKEHHE.

ConHeyHas cuctema.

Comnune. ConHeyHas akTUBHOCTh. Mcrounuk sHeprum CosHia W 3BE31. 3BE3JbI, HX
OCHOBHBIE XapaKTepUCTUKU. [lnarpamma «CIEKTpaJIbHbIM KJIACC — CBETUMOCTDY. 3BE3/IbI INIABHOM
MOCJIEIOBATENIbHOCTA.  3aBUCHUMOCTh ~ «Macca — CBETUMOCTBbY» JUIsl  3BE31  TJIaBHOMU
IIOCJIEOBATENIbHOCTH. BHyTpeHHee cTpoeHHe 3BE34. COBpEMEHHBIE IIPEICTABICHUSA O
IIPOUCXOXAECHUHU U 3Boonu CoslHIA U 3BE3/1. DTallbl )KU3HU 3BE3I.

Mneunsiii [IyTs — Hama Manaktuka. [Tonoxxenue u nqmxenne Connna B ["'amaktuke. Turb
rajlakTuK. PagnoranakTuky v kBazapel. YEpHbIE IBIPHI B sIpax raJlakTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon Xa06na. PasOeranuwe ramaktuk. Teopust
Bbonbioro B3peiBa. PeIMKTOBOE U3TydEHHE.

MacmtaOnas cTpykrypa Beenennoil. Meraranaktuka.

Hepewénnpie mpobieMbl aCTpPOHOMUM.

Yuenuueckue nabnooenus

Habntonenuss HeBOOPY>KEHHBIM TJ1a30M C MCIIOJIb30BAHHUEM KOMIBIOTEPHBIX MPUIIOKEHUN
JUISL OTIPEJICNICHUS TI0JI0KEHUSI HEOECHBIX 0ObEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IUS
CeBepHOro nomymapus 1 sipkue 3BE3/bl.

Habmronenus B teneckorn Jlynsl, mianet, Miieunoro Ilytu.

O06o0marnee NoBTOpeHUE

Ponp u3MKM M acTpOHOMHUM B SKOHOMHUYECKOH, TEXHOJOTHMYECKOH, COIMaIbHON U
ATHYECKON chepax NesITeTLHOCTH YEIOBEKa, POJIb U MECTO (DU3UKH M aCTPOHOMUH B COBPEMEHHOU
Hay4yHOH KapTMHE MHpa, poJib (u3nueckoil Teopuun B (OPMHUPOBAHUU IPEJICTABICHUHA O
¢u3nyeckoi KapTHUHE MHpa, MECTO (PU3NUECKOH KapTHHBI MHpa B OOIIEM psAy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NPEACTABIECHUIN O IPUPOJIE.

MexnpeaMeTHblie CBI3U

N3yuenne kypca ¢usuku 6azoBoro ypoBHS B 11 Kiacce oOCYyIIECTBISETCS C yYETOM
COJlep)KaTeIbHBIX MEXKIIPEIMETHBIX CBfA3€M € KypcamMM MaTeMaTUKH, OHOJOTHH, XUMUH,
reorpauu U TEXHOJIOTHH.

Meoicnpeomemnvle nowsimusi, CBA3aHHBIE C W3YYEHMEM METOIOB HAyYHOI'O IO3HAHMS:
SBJICHHE, HAy4YHBIM (hakT, TUIOTe3a, (U3MYECKas BEIMYMHA, 3aKOH, TEOpHs, HaOIIOJICHHE,
9KCIIEPUMEHT, MOJIETIUPOBAHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelleHUE CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKUE (YHKIMM: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHYECKOE TOXKIECTBO, BEKTOPBI M HX
MPOEKIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJHBIC 3JEMEHTApHBIX (DYHKIIHIA,
MIPU3HAKU N10J1I00MsI TPEYTOJIBHUKOB, ONpPEIeTICHHUE MIIOIAAN IIOCKUX GUryp u oobéma Ted.

Buonozus: >nexTprudeckue sIBIEHUS B )KUBOU NPUpO/IE, KoeOaTeabHbIE IBHKEHHS B )KUBOU
IIPUPOJIE, OITUYECKUE SIBJICHUS B )KUBOU NIPUPOAE, NEICTBUE paAuallii Ha KUBbIE OPraHU3MBbI.

Xumusa: CTpOeHHME AaTOMOB M MOJIEKYJd, KpHUCTaUIMYeCKas CTPYKTypa TBEPHABIX Tel,
MeXaHU3Mbl 00pa30BaHUs KPUCTAIIMUECKON PEIIETKH, CIEKTPAIbHBIN aHAIN3.

T'eoepaghus: marHUTHBIE TIOJIOCA 3€MJIH, 3QJIEKH MArHUTHBIX Py, GOTOCHEMKA 3eMHOMN
IIOBEPXHOCTH, IPEJCKA3aHUE 3EMIICTPACECHU.

Texnonozus: NTMHUM 3JEKTPOIIEpenay, TEHEPATOp NEPEMEHHOIO TOKa, 3JIEKTPOJBUTATEb,
WHAYKIUOHHAsT TeYb, pajap, paAuONpUEMHHK, TEJIeBH30p, aHTeHHa, TenedoH, CBY-meun,
MIPOEKIMOHHBIN annapar, BOJOKOHHas ONTHKA, COJIHEYHas Oarapes.



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenue yueOHoro mpeamera «®dusmka» Ha ypoOBHE CpelHEro oO0IIero oOpa3oBaHUS
(0a30BBIi  YpOBEHb) TOJDKHO  OOECIECUUTHh  JIOCTIDKCHHE  CICAYIOIIUX  JIMYHOCTHBIX,
MCTANIpPCIMETHBIX U MIPECAMCETHBIX OGpﬁSOB&TCHBHBIX PE3YyIbTATOB.

JINYHOCTHBIE PE3YJIbTATbHI

JIMYHOCTHBIE PEe3yNIbTaThl OCBOCHHUS yuyeOHOro mpeamera «Du3HKa» OKHBI OTPAXKaTh
TOTOBHOCTh M CITOCOOHOCTH OOYYaIOIIMXCSl PYKOBOJCTBOBATHCS COPMHPOBAHHOW BHYTpPEHHEU
HO3ULMEH JMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpHMEHTAallMi, IO3UTUBHBIX BHYTPEHHHX
yOeXKIeHU, COOTBETCTBYIOIIUX TPAJUIMOHHBIM ILIEHHOCTSM POCCHMCKOro  00IlecTBa,
paclIupeHue KU3HEHHOI'O OIbITa M OIBITA JESATEIbHOCTH B IPOLECCE Peaau3allid OCHOBHBIX
HaNpaBJICHUN BOCIIUTATEIBHOM JESTETbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpaxIaHCKOr0 BOCIIUTAHMSA

C(OPMHUPOBAHHOCTb  IPAXJAHCKOM MO3MLIMM  OOydarollerocs Kak aKTHMBHOTO U
OTBETCTBEHHOT'0 WJIeHa POCCUHCKOro 00IIeCTBa;

MPUHATHE TPAAWIMOHHBIX OOIICUEIOBEYECKUX TYMAHUCTHUECKUX M JIEMOKPATHYECKHX
IIEHHOCTEM;

TOTOBHOCTb BECTH COBMECTHYIO JESTENBHOCTh B HMHTEPECax TIPa)KIaHCKOTo OOIIeCTBa,
y4acTBOBaTh B CAMOYTIPABJICHUH B 00pa30BaTEIHHON OpraHU3aIny;

YMEHHUE B3aWMOJICHCTBOBaTh C COLHUAIbHBIMM HMHCTUTYTAMM B COOTBETCTBHMM C MX
(GyHKIMSMU 1 HA3HAUYCHUEM;

TOTOBHOCTH K TYMaHHUTapHOW U BOJIOHTEPCKOM e TETLHOCTH,

2) IATPHOTHYECKOT0 BOCTUTAHUS:

c(OpPMHPOBAHHOCTH POCCUICKOM IPpaKTaHCKOW MIEHTHYHOCTH, TaTPUOTU3MA;

LIEHHOCTHOE OTHOLIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHHMAM POCCHHCKHX
yu€HBIX B 00J1aCTH (PU3UKU U TEXHUKHY;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO OBECHHUS;

CHOCOOHOCTH OIICHWBATh CUTYAIIMIO M IPUHUMATh OCO3HAHHbIE PELICHUS, OPUEHTHPYSICH HA
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B JACSTEILHOCTH YIEHOTO;

OCO3HaHME JIMYHOT'O BKJIa/Ja B IOCTPOEHUE YCTOWYMBOIO OYAYILEro;

4) 3¢TEeTHYECKOr0 BOCIIMTAHMS

JCTETUYECKOE OTHOILEHHE K MHUPY, BKIIIOYasl 3CTETUKY HAyYHOI'O TBOPYECTBA, IPUCYILETO
¢u3nyeckoit Hayke;

5) Tpy/10BOT0 BOCIIUTAHUS:

HHTEpEC K pa3InYHbIM cepaM NpoecCHOHaNbHOM 1€ATENbHOCTH, B TOM YUCIIE CBA3aHHBIM
Cc (pu3MKONW M TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp Oyaymed npodeccuu u
pearn30BBIBaTh COOCTBEHHBIE )KN3HEHHBIE TJIAHbI;

TOTOBHOCTh U CIOCOOHOCTH K OOpa30BaHUIO M CaMO0Opa30BaHUIO B 001acTu (PU3UKU Ha
MPOTS)KEHUH BCEH JKU3HU;

6) 9KOJIOrMY€eCKOr0 BOCITUTAHUSI:

c(OPMHPOBAHHOCTh 3KOJOTMYECKOW KYJBTYpbl, OCO3HAaHUE TIJI00AJBHOIO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;



TUTAHUPOBAHKE M OCYILIECTBICHHE ICWCTBUN B OKPYKAIOIIEH cpe/ie Ha OCHOBE 3HAHUS I1esIel
YCTOHYHMBOTO PA3BUTHS YEIIOBCUCCTBA;

paclIMpeHne OIbITa JEATCIbHOCTH OSKOJIOTMYSCKON HAmNpaBJICHHOCTH Ha OCHOBE
MMEIOIUXCS 3HAHUH 110 PU3UKE;

7) IEHHOCTH HAYYHOT0 MO3HAHUSI:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BuTHs (pU3MUECKON HAYKH;

OCO3HAHHE IICHHOCTH HAYYHOU JeATEIIPHOCTH, TOTOBHOCTh B TPOIECCe M3YICHUS (DH3UKU
OCYILECTBIISATH MMPOEKTHYIO U UCCIIEIOBATEIBCKYIO ACSITEIbHOCTh WHAUBUIYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

I[Mo3naBaTebHBIE YHHBeEPCAJIbHbIE YUeOHbIE e CTBUS
basoBble Jiornyeckue 1efMcTBUs:

CaMOCTOSITENIbHO (OPMYIMPOBATh MU aKTYaJIU3UpPOBATh MpoOIeMy, paccMaTpUBaTh €&
BCECTOPOHHE;

ONPENIETATh UEIH eI TeIbHOCTH, 33J]aBaTh apaMeTPbl U KPUTEPUHU UX JOCTHKECHHUS;

BBISIBIIATh 3aKOHOMEPHOCTH U MTPOTUBOPEYHS B PACCMATPUBAEMBIX (PU3MUECKUX SBICHHSIX;

paspabaTbIBaTh IUIAH peUICHHs MPOOIEMBI C YUETOM aHAIN3a UMEIOLINXCA MaTepUaAIbHBIX
Y HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JIEATEIILHOCTh, OIEHWBATh COOTBETCTBHE PE3YJIHTATOB IIEISAM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJAMHHUPOBATh U BBINOJHATH PAOOTy B YCIOBUAX pEAIbHOTO, BUPTYAJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICUCTBUS;

pa3BHUBATh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUH )KU3HEHHBIX TPOOIIEM.

ba3oBble ucciieqoBaTe/ibCKue AeiCTBUA:

BJa/IeTh HAyYHOUW TEPMUHOJIOTHEW, KIIOYEBBIMU MOHATUAMU U METOAaMHU (PU3UUECKOU
HaYKH;

BJIaJIETh HABBIKAMHM YYEOHO-HMCCIIEOBATEILCKON M MIPOEKTHOU JEATEIbHOCTH B 00JacTH
(bu3HUKHN, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOATEILHOMY MOMCKY METOJOB PEIICHUs 3a7a4
(U3HUECKOTO CONIEPKAHUS, IPUMEHEHUIO Pa3INYHBIX METOI0B MTO3HAHUS;

BJIQJIETh BHJAMH JCATEILHOCTH MO TOJYYCHHIO HOBOTO 3HAHHUSA, €T0 HUHTEPIpETaIuH,
MpeoOpa30BaHMIO U TPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX CUTYAIUSIX, B TOM YHCIIE MPU CO3/IaHUN
y4eOHBIX MPOCKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH IPUYMHHO-CIICACTBEHHBIE CBS3M M aKTyallM3UpOBaTh 3aJady, BBIABUTATb
TUIOTE3y €€ PEelICHUs], HAXOAUTh apryMEHTHI JIJIsl JOKa3aTeIbCTBAa CBOMX YTBEPXKIACHUI, 3a1aBaTh
rapaMeTphl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBATH MOIYYCHHBIE B XOJI€ PEIICHUS 3a/Ia4H Pe3yIbTaThl, KPDUTUUECKU OLIEHUBAThH
UX JIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIC 3a/1a4l B 00pa30BaTEIIbHON JESTEILHOCTH, B TOM
qyclie TPU U3YYeHUU (DU3HKY;

JaBaTh OIEHKY HOBBIM CHUTYallUsAM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

YMETb MEPEHOCUTH 3HAHUS MO (PU3HKE B MPAKTUUYECKYIO 001aCTh KU3HEACATEIbHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC UJICH, MIPEIJIaraTh OPUTHHAIBHBIE TTOJIXO/IbI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 334U, TOIYCKAIOIINE aTbTepHATUBHBIC PEILICHUS.



Pabora ¢ nadopmanueii:

BJIaZICTh HAaBBIKAMH ITOJTYYCHUA HHq)OpMaHHH (1)I/ISI/II-I€CKOFO COACPpIKaHUA M3 MCTOYHUKOB
pasHbBIX THUIIOB, CAMOCTOSITEIbHO OCYHIECTBIIATH IOMCK, aHalu3, CHCTEMaTU3alUIl0 MU
MHTEpHpeTanio HHPOPMAIUY PA3TUYHBIX BUJIOB U ()OPM MPEICTaBICHUS;

OLIEHUBAThH JOCTOBEPHOCTH WH(OPMAIIHH;

UCIOJb30BaTh CPEACTBA HMH()POPMALMOHHBIX M KOMMYHMKAIIMOHHBIX TEXHOJIOTUH B
PCIICHNN KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3allUOHHBLIX 3a/a4d C CO6JIIOI[€HI/ICM
TpeOOBaHUIl 3PrOHOMMKH, TEXHUKH 0€30IacHOCTH, TUTUEHBI, pecypcocOepeeHusl, MPaBOBbIX U
TUYECKUX HOPM, HOPM HH(POPMAIIMOHHON 0€301aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COJAEpKaHWSA B PA3JIMYHBIX QopMmarax ¢ ydE€ToM
Ha3Ha4eHus NHPOPMALIMH U LIEJIEBOM ayAUTOPUH, BBIOMpAsi ONTUMAIIbHYIO (POPMY IIPEICTABICHUS
U BU3YaJIU3alUH.

KoMMyHHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUSA:

OCYIIECTBISTH OOIICHHE HA ypOoKaX (DU3UKHU M BO BHEYPOUHO J1eATEIHLHOCTH;

pacro3HaBaTh MPEANOCHUTKH KOH(GIMKTHBIX CUTYAIlH U CMATYATh KOH(ITUKTHI;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHHUSI C HMCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

TMOHUMATh U UCIOJI30BATh IPEUMYIIIECTBA KOMAHIHON ¥ MHIUBUIYaIbHOU pabOTHI;

BbIOMpaTh TEMATUKy M METOAbl COBMECTHBIX ACHCTBHI C y4ETOM OOIIMX HHTEPECOB U
BO3MOKHOCTEH KaXXKI0I'0 WICHA KOJJICKTHBA;

MPUHUMATh 1I€JIM COBMECTHOM JESATENbHOCTH, OpPraHU30BbIBATH U KOOPIUHUPOBATH
JEUCTBUA 110 €€ TOCTUKEHHUIO: COCTABIIATH IUIAH JECUCTBUI, pACIPEAEIATH POJIA C YYETOM MHEHU I
YYaCTHHUKOB, OOCYKIIaTh PE3yIbTaThl COBMECTHOU PabOTHI;

OIICHUBATh KauyeCTBO CBOETO BKJIAJa M KKJIOTO yJaCTHUKA KOMAHJIbI B OOIIHMI pe3ysIbTaT
0 pa3pabOTaHHBIM KPUTEPHUSIM;

NpearaTb HOBBIE MPOEKTHI, OLEHWBATh WAEU C MO3WLMH HOBU3HBI, OPUTMHAJIBLHOCTH,
MPaKTUYECKON 3HAUUMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATETMUYECKOE IIOBEJACHUE B PA3IMYHBIX CUTyalHUsX,
MPOSIBJISITH TBOPUYECTBO M BOOOpakeHHUE, OBITh MHUITUATHBHBIM.

PeryisiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE AelicTBUS
Camoopranu3anusi:
CaMOCTOSITENIbHO OCYILIECTBIISITh TO3HABATEIBHYIO ACSATEIBHOCTh B 00JacTu (PU3UKU U
ACTPOHOMHH, BBISIBJIATH ITPOOJIEMBI, CTABUTh U JOPMYITUPOBATH COOCTBEHHBIC 3a/1a4H,
CaMOCTOSITENIbHO COCTABJIATH IUIaH pPEHIeHHs PAacuETHBIX U KayeCTBEHHBIX 3ajay, IUIaH
BBITIOJTHEHMSI MPAKTUYECKOW paboThl ¢ y4ETOM UMEIONIMXCS PECYpPCcOB, COOCTBEHHBIX
BO3MOKHOCTEHN U NIPEANIOYTEHUM;
JIaBaTh OLIEHKY HOBBIM CHUTYAIIUSIM;
pacHMpsTh paMKH Y9eOHOTO MPEAMETa HAa OCHOBE JIMYHBIX MTPEATIOYTCHUIT;
JiejaTh OCO3HAHHBIA BBHIOOp, apTyMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peleHue;
OIICHUBATH TPHOOPETEHHBINA OTIBIT;
croco0CTBOBaTh (POPMUPOBAHUIO U TIPOSBICHUIO SPYIUIIUU B 00J1aCTH (DU3UKHU, TIOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTeNbHBIN U KYJIBTYPHBII YPOBEHb.
CaMOKOHTPOJIb, IMOIIHOHATILHBIH HHTEJLIEKT:



JaBaTh OIEHKY HOBBIM CHUTYallMsIM, BHOCHUTh KOPPEKTUBBI B JESATEIHHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YITHTATOB LEISIM;

BJIAJICTh HABBIKAMU [MO3HABATEIHLHON PEQIIEKCUN KaK OCO3HAHUSI COBEPIIAEMBIX JCHCTBUI
Y MBICJIUTENIBHBIX MTPOLIECCOB, UX PE3YIbTaTOB U OCHOBaHHIA;

WCTIOJIH30BATh MPUEMBI pe(hIICKCHHU JJIsl OLICHKU CHTYalllH, BEIOOpa BEPHOTO PEIICHUS,

YMETh OIICHUBATh PUCKU U CBOCBPEMEHHO NIPUHUMATh PEHICHUS 110 MX CHIKCHHIO,

MPUHUMATh MOTUBBI U apT'YMEHTHI JPYTUX MPH aHAJIU3E PE3YJIbTaTOB IEATEIbHOCTH;

MIPUHUMATH ce0sI, TOHUMas CBOM HEJOCTATKU M IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apT'YMEHTBI IPYTUX NP aHAJIN3E PE3YJIbTATOB JCSITEIBHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX Ha OMIMOKH.

B mporiecce 1oCcTHKEHUS TMYHOCTHBIX PE3YJIBTATOB OCBOCHHUS ITPOTPaMMBI TI0 (U3UKE IS
YPOBHS CpeAHEro o0Iero oopa3oBaHusl y 00y4yarOMIUXCsl COBEPILIEHCTBYETCS 3MOIIMOHAIBHBIHN
WHTEJUICKT, TPEATIONIATaloNNi c(hOPMUPOBAHHOCTD:

CaMOCO3HaHUsI, BKJIFOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE AMOITMOHAIBHOE COCTOSIHHUE,
BUJICTh HAMPABJICHUSI PA3BUTHS COOCTBEHHOM SMOIIMOHATBHON Cepbl, OBITh YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBaHUS, BKIFOYAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATH OTBETCTBEHHOCTh
3a cBOE MOBEJICHHUE, CIIOCOOHOCTh aIANITUPOBATHCS K SMOIIMOHAIBHBIM U3MEHEHHSIM U TIPOSIBIISATH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIlMH, BKIIIOYAIOMIEH CTPEMJICHHE K JOCTH)KCHHUIO LENH W YCIEeXy,
ONITUMM3M, HUHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH UCXO/S U3 CBOMX BO3MOXHOCTEH;

OMIIATHH, BKIIOYAIONIEH CIIOCOOHOCTH MOHMMATh SMOIMOHAIBHOE COCTOSHHE JAPYTHX,
YYUTBIBATh €r0 TPU OCYIIECTBICHHH OOIICHHUS, CIIOCOOHOCTh K COUYYBCTBHUIO M COTIEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIIOYAIOLIMX CIOCOOHOCTh BBICTPAUBATh OTHOIICHUS C JIPYTUMHU
JFO/IBMU, 3200THTHCS, IPOSIBIISITh MHTEPEC U pa3peIiaTh KOH(QIUKTEHI.

HNPEAMETHBIE PE3YJIBTATHI

K xonmy oOyuenust B 10 Kiacce mpeaMeTHbIe pe3ysIbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxxaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUI:

JIEMOHCTPUPOBATh HA MPUMEPAX POJIb U MecTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOU KapTUHBI MHMpA, B PA3BUTHUU COBPEMEHHON TEXHHUKU U TEXHOJIOIMH, B IPAKTHUYECKOU
JeITeTEHOCTH JIFONICH;

YUUTHIBaTh TPAHULBl NPUMEHEHUs H3YyYCHHBIX (DU3MYECKHX MOJENel: MaTephalibHas
TOYKA, MHEpLUaJIbHAs CHUCTEMa OTCYETA, aOCOJIOTHO TBEPAOE TENO, WACANIbHBIM ras3, MOJENIU
CTPOEHHUSI Ta30B, KUJAKOCTEH M TBEPABIX TEN, TOUECUHBIN 3JIEKTPUUECKHUH 3apsi] NpH pELICHUU
(bu3nuecKux 3a1a4;

pacrio3HaBaTh (U3MYECKUE SBIEHUS (MIPOLIECCH) M OOBSACHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KUHETUYECKON TEOpPHHM CTPOEHHUs BEUIECTBA U BJIEKTPOJIUHAMHKU:
paBHOMEPHOE U PABHOYCKOPEHHOE TPSAMOJIMHEHHOE BM)KEHHE, CBOOOJHOE MaJeHUE Ted,
JBIDKEHUE TI0 OKPY>KHOCTH, MHEPITHUS, B3aUMOIecTBHE Tel, nuddy3usi, OpOyHOBCKOE JIBIIKEHHE,
CTpOCHHE KUAKOCTEH U TBEPIBIX TEJ, U3MEHEHHE 00BbEMA TeN MPH HarpeBaHUM (OXJIAKICHHUH),
TEIUIOBOE pPaBHOBECHE, HCIAPEHUE, KOHJEHCAlLUs, IUIABJICHUE, KpUCTALIM3alus, KHUIIEHUE,
BJIYKHOCTh BO3/yXa, MOBBIIICHNUE JJABJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBA3b
MEXIy MapaMeTpaMH COCTOSIHMS ra3za B M30IPOLIEccax, AJIEKTpU3alusl Tel, B3aUMOACHCTBHE
3aps0B;



OIMHCHIBATh MEXAHMYECKOE JIBIDKEHUE, UCTONB3yS (DM3MUECKHUE BEIWYHHBI: KOOPAMHATA,
MyTh, MEPEMEICHNE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHJIa, UMITYJIbC TeJa, KHHETHYIeCKas
SHEprus, MOTCHIMAIbHAS SHEPrusi, MEXaHWYecKas padoTa, MEXaHWYECKas MOIIHOCTb, MpPH
OIHMCAHUU MPABUIHHO TPAKTOBATH PUINUECKUI CMBICIT HCIIOIh3yEeMbIX BEIHUWH, UX 0003HAUCHUS
W CJAVHHMIIBI, HAXOIUTh (POPMYJIBI, CBSA3BIBAIOIINE JAHHYIO (U3HUYCCKYIO BEIIMYUHY C APYTUMHU
BEJIMUMHAMU,

OIMKCHIBATh HM3yUYEHHBIC TEIUIOBBIE CBOMCTBA TEN W TEIUIOBBIC SIBICHUS, HWCIOJB3Ys
(¢u3nyYeckre BEJIWYHMHBL: JaBJIICHWE Ta3a, TeMIepaTypa, CpeaHsAs KHHETHYeCKas JdHEPrHs
Xa0TUYECKOTO JIBIKEHHUS MOJIEKYJ, CpEIHEKBaJIpaTUyHas CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOThI, BHYTPEHHSSI DHEprusi, padora raza, Kod(Q(PHUIMEHT MOIe3HOr0 JIEHCTBUS TEIJIOBOTO
JBUTATEJIS; TIPU OTMCAHUH TIPABUIILHO TPAKTOBATHh (PU3MUECKUI CMBICI UCTIOIB3YEMbIX BEJIMUWH,
uX o0003HAueHUS M EIUHUIIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIINE JAHHYIO (U3HUYECKYIO
BEJIMYMHY C APYTUMHU BEITUYHHAM;

OTHMCHIBATh M3yUYEHHBIC JJICKTPUUYCCKHUE CBOMCTBA BEIIECTBA M DJICKTPUUYCCKUEC SIBICHHS
(mporiecchl), UCTIONB3YsT (GU3MYECKUE BEIMYUHBI: AJICKTPUUCCKUI 3apsiii, AJIEKTPUYECKOEe MOJIe,
HaNpsDKEHHOCTh  TIOJIs, TOTCHIMAJN, Pa3HOCTh IIOTCHIIMANIOB;, TIPU OIMCAHWUU IPABUIBHO
TPaKTOBaTh (PU3MUYECKUN CMBICI HCIOJIB3YEMBIX BEIMYUH, WX OOO3HAUCHUS W CIUHHIIBL;
yKa3bIBaTh OPMYIIBI, CBA3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIMUUHY C APYTUMHU BETUYUHAMU;

AQHATM3UPOBATh (PU3UIYCCKUE TPOIECCHl M SBIICHUS, UCTOIB3YS (PU3NYECKUE 3aKOHBI U
MPUHIIMILL: 3aKOH BceMupHoro tarotenus, |, |l u |1l 3axkonsl HproToHa, 3aK0H coxpaHeHUS
MEXaHUYECKOW DHEPTHH, 3aKOH COXPaHCHUS MMITYJIbCA, IPUHIIUI CYMEPIIO3UIINA CUJI, TTPHHIIATL
pPaBHOIIPaBUS MHEPIUAIBHBIX CUCTEM OTCUETA, MOJICKYJISIPHO-KUHETUYECKYIO TEOPHIO CTPOCHHMS
BEII[ECTBA, Ta30BbI€ 3aKOHBI, CBA3b CPENHENW KUHETUYECKOW HHEPTUU TEIJIOBOTO JBIKEHUS
MOJICKYJT C a0COJIFOTHOM TEeMIIepaTypoi, NEPBBI 3aKOH TCPMOJMHAMHKH, 3aKOH COXPaHCHUS
3JIEKTPUIECKOTO 3apsaa, 3aKoH KynoHa, mpu 3ToM pa3audarh CJIOBECHYIO (hOPMYIHPOBKY 3aKOHA,
€ro MaTeMaTU4YEeCKOe BhIPAKEHUE U YCIOBUS (TpaHUIIbl, 00JIaCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TPUHIIMIIBI ACHCTBHS MAIlIWH, TPHOOPOB U TEXHUIECKUX YCTPOKCTB;
pas3ianyaTh yCIOBUS UX 0€30MacHOr0 UCIIOIb30BaHMUs B TOBCEIHEBHOM JKU3HH;

BBITIOJHATH JKCIIEPUMEHTHI 10 HUCCIICOBAHUIO (PU3WYECKUX SIBICHUN M TPOIECCOB C
WCTIONB30BAHUEM TPSAMBIX W KOCBEHHBIX HM3MEpPEHUU, TIpH ITOM  (opMyIupoBaTh
npo0OieMy/3agady v TUIOTE3Y Y4eOHOTO SKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000py/IOBaHusl, IPOBOIUTH OIBIT U (HOPMYITUPOBATH BHIBOIBL;

OCYIIECTBIISATh TPSIMbIE M KOCBEHHBIC H3MEPEHHUS (U3MYECKUX BEJIMYWH, TPH STOM
BBIOMpATh ONTUMANBHBI CHOCOO M3MEpEHUsT W WCIOJIb30BaTh HM3BECTHBIE METOJBI OIEHKU
MIOTPEITHOCTEN U3MEPEHUI;

HCCIIe0BaTh 3aBUCUMOCTH MEXAY GU3MUYECKUMHU BETMYMHAMU C UCTIOJIB30BAHUEM MPSMBIX
W3MEpEHUH, TMPHU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATH PE3yJIbTATHl IMOJIYYCHHOUN
3aBUCHUMOCTH (PU3NICCKUX BEJTMYMH B BHUJIC TAOJIUI] M TPpa(UKOB, JeTIaTh BEIBOJIBI 110 PE3yJIbTaTaM
HCCIEI0BAHNS;

coOmrofaTh mpaBwia 0€30MacHOr0 TpyAa IMPHU TPOBEACHHHM HCCICIOBAHUN B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4YeOHO-UCCIENOBATEILCKOM W TMPOCKTHOM JCSITEIBHOCTH C
WCIOJIb30BaHUEM U3MEPUTENbHBIX YCTPONUCTB U JIa0OPATOPHOTO 0OOPYAOBAHUS;

pemath pacuy€THhIC 3aJadyd C SBHO 3aJaHHON (U3MYECKON MOJCNBI0, HCIIONB3Ys
(hu3mvecKre 3aKOHBI M MPUHITUIIBI, HA OCHOBE aHAJIM3a yCIOBHUS 3a/1aud BHIOUPATh (PU3HUECKYIO
MOJIeNlb, BBIICIATh (U3NYECKUE BEIMYMHBI W (OPMYIbI, HEOOXOAMMBIE g €€ peIleHHS,
MIPOBOAMTH PACUEThI U OIICHUBATH PEATBHOCTH IMOJTYICHHOTO 3HAYCHUS (PU3NICCKON BETMUNHBI,



pelaTrh KauyecTBEHHBIE 3aJadyM: BBICTPAWBATh JIOTMYECKH HENPOTUBOPEUMBYIO ILIETIOUYKY
paccyXIeHHl C ONOPO Ha N3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PM3UYECKUE SBICHUS;

HCIOJIb30BATh IIPU PEILIEHUH YUeOHBIX 3a/]a4 COBPEMEHHbIE HHPOPMALIMOHHbIE TEXHOJIOTUU
JUI TIOUCKA, CTPYKTYPHPOBAHHWS, MHTEPIPETAUN W TPEACTABICHUS Yy4eOHOW M Hay4yHO-
MOMYJISIPHOM HH(pOpMaLIUK, TOTYYEHHON U3 PA3IMYHBIX HCTOYHUKOB, KpUTUUECKH aHAJIU3UPOBATh
[oJTy4aeMyro HH(opMaIuio;

MPUBOJIUTH TPUMEPHI BKJIAJla POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE
HayKH, 00bSICHEHHUE MIPOLIECCOB OKPYXKAIOLIETO MUPA, B pa3BUTHE TEXHUKU U TEXHOJOTUH;

UCIOJIb30BaTh TEOPETUYECKHE 3HAHNUSA 110 (PU3UKE B TOBCEIHEBHOM XKU3HHU JUIsl 0OecTIedeHUs
0€3011acHOCTH MpU 00paleHHH ¢ MPUOOPAMHU U TEXHUYECKUMHU YCTPOHCTBAMH, I COXPAHEHUS
3JI0pOBbsI U COOJIIOJICHHSI HOPM KOJIOTMYECKOT 0 TIOBEACHHUS B OKpYXKAOLIEH cpene;

paboTath B IpyIIe C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJICH, IUIAHUPOBATh paboTy
IpyNONbl, palMOHAIbHO pacHpelesaTh OOf3aHHOCTM U IUIAHUPOBATh JEATEIBHOCTh B
HECTaHJAPTHBIX CHUTYalUsAX, aJ€KBAaTHO OLICHWBATH BKJIAJ KaXIOrO U3 YYaCTHUKOB T'PYIIIBI B
peleHre paccMaTpUBaeMon POOIEMBI.

K xonny oOyuenus B 11 kjacce npeaMeTHble pe3yabTaTbl HA 0a30BOM YPOBHE JIOJIKHBI
OTpakaThb C(HOPMUPOBAHHOCTD y OOYUAIOLINXCS YMEHHNA:

JIEMOHCTPUPOBATh HA MpPUMEpax poJib U MecTO (U3UKU B (POPMHUPOBAHUU COBPEMEHHOM
Hay4HOU KAapTUHBI MHMpA, B PA3BUTHH COBPEMEHHON TEXHHKU M TEXHOJIOTMH, B NPAKTHYECKOU
NeSITeTbHOCTH JIF0/1eH, IEJIOCTHOCTD U €IMHCTBO (PU3MUECKOM KapTUHBI MUDPA;

YUUTBHIBaTh TPAaHUIBl TPUMEHEHUS M3YYEHHBIX (U3MUECKUX MOJENEeH: TOYEYHBIN
JNIEKTPUYECKUH 3aps], JIyd CBETa, TOUCYHBIN HCTOUYHUK CBETA, sIACPHAsi MOJIEIb ATOMA, HyKJIOHHAs
MOJIeJIb AaTOMHOTO Siipa MPH pelleHNH (PU3NYECKHUX 33/1a4;

pacrio3HaBaTh (U3MYECKUE SIBIEHUs (Mpolecchl) M OOBACHITH MX HAa OCHOBE 3aKOHOB
UIEKTPOJMHAMUKN U KBAHTOBOM (DM3MKHU: 3JIEKTPUYECKas MPOBOAMMOCTb, TEINIOBOE, CBETOBOE,
XMMHUYECKOE, MAarHUTHOE JEHCTBUS TOKa, B3aMMOJCHCTBHME MAarHMTOB, JJIEKTPOMAarHUTHAas
WHAYKIMS, AEHCTBME MAarHUTHOTO IIOJI Ha MPOBOJHUK C TOKOM W JBIKYIIMHCA 3apsj,
3JIEKTPOMArHUTHBIE KOJICOAHUS U BOJIHBI, IPSIMOJIMHEHHOE pacIpOCTpaHEHUE CBETA, OTPAKEHHE,
nperoMieHue, HHTepdepeHuus, Audpaknuus ¢ TMOJAApU3aLUs CBeTa, MJHCIEPCUsl CBETa,
dhoToanekrpuueckuii 3pdext (pororddexT), cBeToBOE HaBICHHE, BOSHUKHOBEHNE JIMHEHYATOT O
CIIEKTpa aTomMa BOJOpO/1a, ECTECTBEHHAs! U UCKYCCTBEHHAs paJluOAKTUBHOCTb;

ONHCHIBAaTh WM3YUYECHHbIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHE, MATHUTHBIE, ONTHYECKHE,
IEKTPUUECKYI0 MPOBOAMMOCTh PA3JIUYHBIX CPEll) U ANEKTPOMArHUTHBIE SBICHUS (IIPOLIECCHI),
UCHONB3ysd (U3NYECKHE BEJIWYHMHBL: JJIEKTPUUECKUN 3apsl, CHIa TOKa, 3JIEKTPHUUECKOe
HaIpsHKEHUE, JIEKTPUYECKOE COMPOTUBIIEHUE, PA3HOCTh OTEHIIMANIOB, JIEKTPOABIKYIIAs CUIIA,
paboTa TOKa, MHIYKLUMsS MarHMTHOro Mouisd, cuia Amnepa, cwia JlopeHna, MHIYKTHBHOCTb
KaTyLIKH, SHEPrHsl JIEKTPUUECKOr0 M MAarHUTHOTO IOJIeH, MEepHoa M 4acToTa KojeOaHuil B
KoJe0aTeIbHOM KOHTYpE, 3aps]l U CHJIa TOKa B MPOLIECCE FapMOHUYECKHUX 3JIEKTPOMArHUTHBIX
KosnebaHuid, (POKycCHOE pacCTOSHHME M ONTHYECKas CUiIa JIMH3blL, MPH OINUCAHUU MPABUIBHO
TPAaKTOBaTh (DU3UYECKHA CMBICT HCIOJIB3YEMbIX BEIMYMH, WX OOO3HAYCHHS W CIUHUIIBI,
yKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMYUHY C JPYTUMH BEJIUUYNHAMY;

ONMCHIBATh HW3YYEHHBbIC KBAaHTOBBIC SIBICHUS W TPOLECCH, HCHONB3YysA (PU3HUECKue
BEJIMUMHBI: CKOPOCTh 3JIEKTPOMATrHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, dHEPrus u
uMmnynbsc (OTOHA, MEpPHOJ IoJlypaclajga, JHEprus CBSA3M AaTOMHBIX sjAep, IpPU OINUCAHUU
MPaBUIBHO TPAKTOBaTh (PU3MUECKUH CMBICI HCIOJIB3YeMbIX BEIUYMH, MX OOO3HAUECHUs U



€IMHUIIBI, YKa3bIBaTh (POPMYJIBI, CBSI3bIBAIOIIME JaHHYIO (DU3MUYECKYIO BEIMYMHY C JIPYTUMHU
BEJIMYMHAMH, BBIYHUCIISITh 3HaYCHHE (PU3NIECCKON BETUINHBL;

aHAIM3UPOBATh (PU3MYECKUE TMPOILECCHl U SABICHUS, HCHOJIB3Ys (PU3MUecKue 3aKOHBI U
OpUHLIMIBL: 3akoH OMa, 3aKOHBl IIOCIEAOBATENbHOIO U IAPAJIEIIBHOIO COEIMHEHUS
NPOBOJHUKOB, 3akoH Jlkoyns—JleHna, 3aKkOH 3JIGKTPOMAarHUTHOW  WMHIYKIMH, 3aKOH
NPSIMOJIMHENHOTO PacClpOCTPAHEHUs CBETA, 3aKOHBI OTPAXKEHMSI CBETA, 3aKOHBI IPEIOMIICHUS
CBeTa, ypaBHeHHE DiHIITeHHA U1t PoTodPdeKTa, 3aKOH COXPAHEHUSI JHEPTHH, 3aKOH COXPAHEHUS
HMITYJIbCA, 3aKOH COXPAaHEHMs JJIEKTPUUYECKOrO 3aps]a, 3aKOH COXPAHEHHMS MAacCOBOIO 4YHCIIA,
noctynatel bopa, 3aKOH paJMOaKTUBHOIO pacnajaa, Ipd HSTOM Pa3iIvudaTh CIOBECHYIO
(OopMyIMpPOBKY 3aKOHA, €ro MaTeMaTW4eCKOe BBIPAXEHHE M YCJIOBUS (TpaHUIBl, 00JIacTH)
MIPUMEHUMOCTH;

OIpPEACIIATh HANPABJIECHUE BEKTOPAa MHAYKIUM MAarHUTHOTO IOJS IPOBOJHUKA C TOKOM,
cuibl AMriepa u cuisl JIopeHna;

CTPOUTH U OMHCHIBATH H300pakeHHe, CO3/1aBaeMOe TUIOCKUM 3€PKajioM, TOHKOM JIMH30M;

BBINOJIHATh JKCIEPUMEHTHI I10 HCCIICJIOBAHUIO (PU3MUECKUX SBICHHHA M MPOLECCOB C
WCIIOJIb30BAHUEM  NPSIMBIX U KOCBEHHBIX H3MEpPEHUH: TMpu 3TOM  (POpMyIUpoOBaTh
npo0GieMy/3agady v TUIOTE3y yueOHOT0 SKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000pyI0BaHus, IPOBOAUTH OIBIT U (HOPMYITUPOBATH BBIBOJIBI;

OCYIIECTBIISATh MpPSIMblE U KOCBEHHbIE H3MEpPEHMsI (PU3MUECKUX BEJIMYMH, IPU ITOM
BBIOMpPATh ONTUMAJIbHBIM CIOCOO H3MEPEHUs M HCIOJIb30BAaTh HM3BECTHBIE METOJbl OLEHKH
MIOTPEIIHOCTEN U3MEPEHUI;

HCCJeI0BaTh 3aBUCUMOCTH (PU3UUECKUX BEJIMYMH C UCIOJIB30BAHUEM MPSIMBIX U3MEPEHUN:
IIPU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yJbTAThl MOJYYEHHON 3aBUCHUMOCTHU
(¢u3NYeCKNX BENUYMH B BHIC TaOMUII W TpaguKOB, JAeNaTh BBIBOABI IO pe3ylbTaTaM
HCCIIEJOBAHUS;

coOmoaTh MpaBuja 0€30MacHOro TpyJda MpU TMPOBEACHUM HCCIEAOBAaHMM B paMKax
y4eOHOTO IKCIEPUMEHTa, Y4eOHO-MCCIEAOBATEILCKOM UM TMPOEKTHOW JEATENIbHOCTH C
WCIOJIb30BaHUEM U3MEPHUTENLHBIX YCTPOHUCTB U 1a0OpaTOPHOTO 000PYAOBAHUS;

pemaTh pacuéTHBIE 3aJayd C SBHO 3aJaHHOM (PU3UYECKON MOMEbI0, HCHONb3Ys
(u3nueckye 3aKOHBI ¥ MPUHIIMITBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a7aud BHIOUPATh GUZUYECKYIO
MOJIeNlb, BBIAECNATh (PU3NYECKHE BEIMYUHBI M (QOPMYIbI, HEOOXOAMMBbIE UId €€ pelIeHHMS,
MIPOBOJIUTH PACUETHI M OLICHUBATh PEAbHOCTH IMOJYY€HHOTO 3HAYEeHUsT (PU3NUIECKOI BETHMYUHBI;

pemaTh KayeCTBEHHbIEC 3a/1aud: BBICTPAMBATH JIOTMYECKH HENPOTHBOPEUYUBYIO ILIETIOUYKY
paccyXIeHU C ONOPOi Ha U3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SIBICHHUS,

HCII0JIb30BAaTh IPH PELLIEHUH YU€OHBIX 3a/1a4 COBPEMEHHbIE HHPOPMAILIMOHHbIE TEXHOIOTUI
JUISL TIOUCKA, CTPYKTYPHUPOBAHUS, HMHTEPHpPETALMU M TPEACTABICHUS Y4eOHOW M Hay4HO-
MOy PHOIM HH(POPMALIUK, TOJTyYEHHOH U3 pa3IMYHbIX HCTOYHUKOB, KPUTUYECKH aHAJTU3UPOBATh
MOJIy4aeMyI0 HH(POPMAIHIO;

OOBSICHATH NPUHIIMIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB, pa3IudaTh
yCIIOBHUS MX O€30MaCHOTO MCIIONIb30BaHMS B TIOBCEAHEBHOM KHU3HH;

MIPUBOJUTH NMPUMEPHI BKJIa/Ja POCCUHUCKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKH, B 00bSCHEHHE MPOLIECCOB OKPYKAIOILEr0 MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

WCIIOJIH30BATh TEOPETUYECKHE 3HAHUS 110 (PU3UKE B IOBCETHEBHOM KHU3HH JIJIs1 00ECTICUCHHUS
0€30MacHOCTH U OO0pAaIEHUH ¢ MPUOOPAMU M TEXHUYECKUMHU YCTPOMCTBAMM, JIJISi COXPAHEHUS
3JI0POBbSI U COOJTIOICHHSI HOPM KOJIOTMYECKOT 0 MIOBEACHHUS B OKPYXKAIOIIEH cpenie;



paboTath B IpymIe C BHIIOJHEHUEM PA3UYHBIX COIUMAIBHBIX POJIEH, IIIaHUPOBATh paboTy
IpyNONbl, palMOHAIBHO pacupelessiTh OOS3aHHOCTH U IJIAHUPOBATh JAESATEIBHOCTH B
HECTAHJApPTHBIX CUTYyalMsX, aJ€KBAaTHO OLICHMBATh BKJIAJ Ka)XAOTO U3 YYaCTHUKOB I'PYIILI B

pelIenre paccMaTpuBaeMoii ITPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosan4vecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM uugpoBbie
Ne ni/m P Konrtpoasnbie | IIpakTnueckue (mupp )
NMPOrpamMmblI Bcero odpa3oBaTe/bHbIE
padoTsbI padoThbI
pecypcsl
Paznen 1. PU3UKA U METO/JIbIl HAYYHOI'O ITIO3HAHUS
bu6nunorexa LIOK
1.1 ®u3nka 1 METOJIbl HAYYHOTO TTO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pazgeny 2
Paznen 2. MEXAHUKA
bubnunorexa LIOK
21 Kunematitka > https://m.edso0.ru/7f41bf72
but6mmoreka [IOK
2:2 Auamiica ! https://m.eds00.ru/7f41bf72
bubmuorexa [IOK
2.3 3aKOHBI COXPAHEHHUS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7f41bf72
Htoro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM 9 1 bubmuoteka [IOK
' TEOpHHU https://m.eds00.ru/7f41bf72
bu6nunorexa [IOK
3.2 OCHOBbI TEPMOAHHAMHIH 10 15 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHSI BEIIECTBA. 5 bu6nmorexa LIOK

@Da30BbIe NEPEXOIBI

https://m.edsoo.ru/7f41bf72
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Htoro no pazneny 24
Paznen 4. DJIEKTPOAUHAMUKA
bubnunorexa LIOK
4.1 IICKTPOCTATHKA 10 https://m.edso00.ru/7f41bf72
[locTostHHBIN neKkTpudecKuid TOK. Toku B bubnuorexa [IOK
4.2 12 1
pa3IMYHBIX Cpeniax https://m.edsoo0.ru/7f41bf72
Hroro no pazgeny 22
PesepBHoe Bpems 2 1
OBILIEE KOJIMYECTBO YACOB I10 68 45

[TPOTPAMME



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

11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnuyeckue (uhp )
NPOrpamMmbl Bcero o0pa3oBaTejibHbIe
padoThbI padoTbI
pecypchbl
Paznen 1. 9JIEKTPOJANHAMUKA
MarunuTHOe noje. IIeKTpOMarHiuTHast bu6mmoreka [IOK
11 11 1 3
WHYKUUSA https://m.edsoo.ru/7f41c97c
Hroro no pazueny 11
Pa3nen 2. KOJIEBAHUWS U BOJIHbBI
51 MexaHu4eCKHE U IEKTPOMArHUTHbBIE 9 1 bu6muoreka [HIOK
' Kosiebanust https://m.edsoo.ru/7f41c97¢
99 MexaHu4yeckre U 3JIeKTPOMarHUTHbIE 5 1 bubmmorexa LIOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢c
bubnunorexa LIOK
2. 1
3 Onrriia 0 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Pazznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI cTIeTIMAIBHON TEOPUH 4 1 bu6mmoreka [IOK
OTHOCHUTEIILHOCTH https://m.edsoo0.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DNeMEHTHI KBAHTOBOW ONTHKHU 6 bubmorera [JOK

https://m.edsoo.ru/7f41c97¢
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but6mmoreka [IOK
4.2 Crpoetie atoma 4 https://m.edso00.ru/7f41c97¢c
bubnunorexa LIOK
43 ATomHoe 470 > https://m.edso00.ru/7f41c97¢
Uroro no pazaeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3IUKHU

5.1 DJeMEeHTBI aCTPOHOMHU U aCTPOPUIUKU 7 ]r?tffsﬂ/l;lr(r)f:;(s?)(])lrou/s £41c97¢
Hroro no paszneny 7
Pasznes 6. OBOBLIAIOILIEE IOBTOPEHUE

6.1 O6o0mraromiee MOBTOPEHHE 4 Eggﬂ;ﬁf;{;?&s £41607c
Hroro no pazneny 4
PezepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



https://m.edsoo.ru/7f41c97c
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HNOYPOYHOE IINIAHUPOBAHHUE

10 KVIACC
KosnyecTBo yacoB DJIeKTPOHHbIE
Ne JlaTa mudpoBbIie
Tema ypoka Kontpoabubie | IlpakTnueckue p
n/n Bcero U3y4eHusi ~ oOpa3zoBaTe/ibHbIE
padoThbI padoTsI
pecypchbl
1 ®usuka — Hayka o npupoze. Hayunsie 1 bubmuoreka [IOK
METO/IbI TO3HAHUS OKPYXKAIOIIETO MUPA https://m.edsoo.ru/ff0c32e2
Poinb 1 MecTo ¢uzuku B popMUPOBAHUU
2 COBPEMEHHOM HAay4YHOUW KapTHUHBI MUpPA, B 1 bubamorexa [IOK
P . v P Vp ’ https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATETbHOCTH JIIOIeH
Mexanudeckoe aBuxeHrue. OTHOCUTENbHOCTh
3 MexaHu4yeckoro aBuxkeHus. [lepemenienue 1 bubmmorexa [IOK
A - epevent ’ https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOpEHHUE
4 PaBHOMEpHOE MPSAMOJIIMHENHOE JBUKEHUE 1 bubamorexa [OK
P P A https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpPEHHOE NIPSMOIUHENHOE 1 bubnnorexa [IOK
JIBVKEHUE https://m.edsoo.ru/ff0c372e
5 CBoOoaHoe majienne. Y CKopeHrne CBOOOIHOTO 1 bubnnoreka [JOK
najcHus https://m.edsoo.ru/ff0c39cc
7 KpusonnHeiinoe nBuxeHue. [IBuxenue 1 bubnunorexa [IOK
MaTepHraIbHON TOUKHU MO OKPY>KHOCTH https://m.edsoo.ru/ffOc3ada
[TpuHIIMT OTHOCKUTENBHOCTH [ amuies.
. bubnmorexa [JOK
8 NuepruansHelie cuctemsl orcuera. [IepBbii 1

3akoH HrroToHa

https://m.edsoo.ru/ffOc3be8
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Macca Tena. Cuna. [IpuHumn cynepno3uiuu

9 cui. Bropoii 3akon HeroTona st bubmorexa [JOK
’ P . s https://m.edsoo.ru/ff0c3be8
MaTepHUATBLHOU TOUKH
10 Tpertuit 3akoH Hpl0TOHA 1711 MaTEpUAIbHBIX bubnnorexa [IOK
TOYEK https://m.edsoo.ru/ff0c3be8
1 3akoH BCeMHUpHOTO TsAroTeHus. Cuna bubnmnorexa [JOK
TsKeCTH. [lepBast KocMUYecKasi CKOPOCTh https://m.edso0.ru/ff0c3d00
bubnunorexa LIOK
12 Cuna octH. 3akoH ['yka. Bec tena
yrpyr y https://m.edsoo.ru/ff0c3el8
Cuna tpenusa. Koaxddument tpenus. Cuia
13 com OT];IiIBJ'IeHI/ISI I (11)/1(1) BI/DKGHI/ITI/]I;)TGJ'Ia B bubmorera [JOK
P P https://m.edsoo.ru/ff0c3f76
JKUJKOCTH WJIH ra3e
[ToctynarensHO€ U BpalaTeabHOE ABIKCHHE
14 a0CcomoTHO TBEPAOTO Tena. MOMEHT CHUIIBIL. bubmmorexa [IOK
[Inedo cunbl. Y ca0BUS paBHOBECUS TBEPIAOTO https://m.edsoo.ru/ff0c41a6
Tela
HNmnynsc MaTepuaibHONW TOYKH, CHCTEMBI
15 MaTEpHAIBHBIX TOYEK. MIMITysbe criibl. 3aKOH bubmmorexa [IOK
COXpaHEHHUs UMITyJibca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBIOKEHUE
Paborta u MomHOCTh cunbl. Kunernueckas
16 SHEprus MaTepuaabHOI ToOuku. TeopeMa 00 bubmorera [JOK
p P o p https://m.edsoo.ru/ff0c4502
W3MEHEHUH KMHETHYECKOW SHEPT U
[TorenumansHas sueprus. [lorennuanbHas
17 9HEprus ynpyro aehopMUpPOBaHHON bubnnorexa [IOK

npyxuHsbl. lloTeHumansHas 3Heprus rtena
BOJIN3M OBEPXHOCTH 3eMIIU

https://m.edsoo.ru/ffOc461a
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18

IloTeHnmanpHbIe M HEMOTEHIMAILHBIE CUTIBL.
CBs13b paOOTHI HETIOTEHITUATBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON IHEPTrUun
CHUCTEMBI TeJl. 3aKOH COXPaHEHUs
MEXaHUYECKON IHEPrUuun

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

Jlabopartopnas padota «MccneqoBanue cBI3u
pabOThI CHITBI C KI3MEHCHHEM MEXaHUYECKON
SHEPTUU Tella Ha MIPUMEPE PACTIKEHUS
PE3UHOBOTO KI'yTa

TOUYKA !’POCTA

20

Kontponbhas padota Nel o teme
«Kunemaruka. [{uaamuka. 3aKOHBI
COXpaHEHHUS B MEXaHHUKE»

bubmmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TIOJIOKEHUS MOJIEKYIISPHO-
KUHETHYECKOU Teopuu. bpoyHoBcKoe
newxkenue. Juddys3us

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

Xapaktep IBHKEHUS U B3aUMOJICHCTBHS
YyacTHUll BeuecTsa. Moenu CTpoeHus ra3os,
JKAJIKOCTEN U TBEPIBIX TEJ

23

Macca monekyn. KonndecTBo BeliecTsa.
[TocTostHHast ABoraapo

24

TemnoBoe paBHOBecue. Temnepatypa u e€
usmepenue. llkana remneparyp Lienbcus

25

Uneanpueiii raz B MKT. OcHoBHOE
ypaBuenue MKT

bu6nuorexa LIOK
https://m.edsoo.ru/ffOc4fde

26

AbcomoTHas TeMIlepaTypa Kak Mepa CpeHei
KMHETHUYECKON SHEPTUU ABUKEHUS MOJIEKYJI.
VYpaBaenue Menpaeneera-Knaneiipona

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc511e
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3axoH JlanpToHa. ['a30BbIC 3aKOHBI.

27 AJMUHHCTpaTHBHAs KOHTPOJIbHAs paboTa 3a 0.5
1 monyronue
JlaGopatopHas pabora «MccnenoBanue
28 3aBHCHUMOCTH MEXIy apaMmeTpaMu TOUYKA !’POCTA
COCTOSIHUS Pa3pEKEHHOTO Ta3a
29 M3omponeccsl B HICAIBHOM Ia3e U UX bub6nmorexa LIOK
rpaduyeckoe npeacTaBieHue https://m.edsoo.ru/ff0c570e
BHyTpeHHss sHEprus TepMOANHAMUYECKON
30 CHCTEMBI ¥ CTIOCOOBI €€ M3MEHEHUS. bubmuorexa [IOK
KonnuecTBo Temnotel u pabota. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPIrUsl OJJHOATOMHOIO UJEAIBHOTO rasa
bu6nunorexa LIOK
81 Buyst emuonepe a- https://m.edsoo.ru/ff0c5¢c36
VaenbHas TEMIOEMKOCTh BEIIECTBA.
32 KonnuecTBo TemoTel pH TeIionepeaaye. bubamorexa [HOK
. https://m.edsoo.ru/ff0c5¢c36
AnunabaTHbIN nporecc
33 IlepBblii 3aKOH TEPMOJAUHAMUKHU U €0 bubmmorexa [IOK
MPUMEHEHUE K U30MPOLIECCaM https://m.edsoo.ru/ffOc5efc
34 HeobpaTtuMocTs po1ieccoB B MpUpPOIE. bubnnoreka [JOK
Bropoii 3aKk0H TepMOIUHAMUKHI https://m.edso0.ru/ff0c6230
35 [Tpunnun aevicteus u KIIJ TernmoBoi bu6mmoreka [IOK
MallUHbI https://m.edsoo.ru/ff0c600a
36 [k Kapno u ero KIT/{
37 DKOJIOrHYecKre MpodaeMbl TEIIOAHEPTeTHKH
38 O6o6maromuii ypok «MomnekymsipHas bubnmorexa [JOK

¢uznka. OCHOBBI TEPMOIMHAMUKI

https://m.edsoo.ru/ff0c6938
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KontponbHas padota Ne2 o teme

bu6mmoreka [IOK
39 M .0
«Monexynapras pusnica. OcHOBLI https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMHUKI
40 [TapoobpazoBaHue U KOHACHCAIHS. bubnnorexa [IOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
41 AOco0THas ¥ OTHOCHUTEIIbHAS BIIAXKHOCTD bubmuorexa [IOK
BO31yxa. HacelmeHHslil map https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucrannuueckue n
42 amopdHble Teraa. AHU30TPONHS CBOMCTB bubmmorexa [IOK
KpucTauioB. JKuaKkue KpucTauIbl. https://m.edso0.ru/ff0c65f0
CoBpeMeHHbBIE MaTepUaTbI
43 IInaBnenue u Kkpucrayunsanus. Y aesbHast bu6nunorexa [IOK
Teruiota masneHus. Cyonumanus https://m.edsoo.ru/ff0c6708
bu6nmorexa LIOK
44 0% 0
PABHEHHE TEIIOBOTO Danatica https://m.edsoo.ru/ff0c6820
45 DJeKTpu3anus Tea. DIEKTPUUECKUN 3aps. bubnnoreka [IOK
JIBa BU/A DIEKTPUYECKUX 3aP10B https://m.edsoo.ru/ffOc6bcc
[TpoBOAHMKY, TUANEKTPUKH U
46 ncl))n I[OBO HIfKI/I 3alf(];)H COXpaHEHHUS bubmmorexa [IOK
YHpOBOZ ' P https://m.edsoo.ru/ffOc6bcc
AIIEKTPUYECKOTO 3apsaa
47 BsaumopeiictBue 3apsioB. 3akoH Kynona. bubmuotexa [IOK
TodeuHbIi JIEKTPUYECKUH 3apsia https://m.edsoo.ru/ffOc6ce4
Hanpsk€HHOCTD AIEKTPUYECKOTO TOJIS.
48 [TpuHLIMI CYyIEepHIO3ULIH SIEKTPUUECKUX bubmmoreia LIOK
P UH yrep 1 . P https://m.edsoo.ru/ffOc6df2
noJsielt. JIunum HanpsxkéHHOCTH
49 PaboTa cuit 31eKTpoCTaTH4ecKoro mois. bubnnorexa [IOK

HOTCHI_II/IaJ'I. Pas3HocTh IIOTCHOHAJIOB

https://m.edsoo.ru/ff0c6f00
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HpOBOI[HI/IKI/I " TUDJICKTPHUKU B

50 AIEKTPOCTATHUECKOM MoJIe. JuanekTpudeckas Bubmorexa LIOK
P ' P https://m.eds00.ru/ff0c7018
MPOHUIIAEMOCTh
bu6nunorexa LIOK
51 OnekTpoéMkocTb. Konnencaro
P A P https://m.edsoo.ru/ff0c7126
59 DIIEKTPOEMKOCTb INTIOCKOI'O KOHJIEHCATOPA. bubnmoreka [JOK
DHeprus 3apsHsKeHHOT0 KOHJIEHCaTopa https://m.edsoo.ru/ff0c72c0
JlabopaTtopnast pabota "N3mepenne '
53 . .\ 1 TouKA \WpocTA
AIEKTPOEMKOCTH KOHAEHCATOpa \
[TpuHIMD AEHCTBUS ¥ IPUMEHEHUE
54 KOH/ICHCATOPOB, KOTIMPOBAILHOTO armapara,
CTpYHHOTO MpUHTEPA. DIEKTPOCTATUYECKAS
3amuTa. 3a3eMJIeHHEe YIEKTPOIpUOOopoB
DJEKTPUUYECKUIN TOK, YCIOBHUS €T0O
55 cymiectBoBanus. [loctosHubI TOK. Crita
toka. Hanpsokenne. ConpoTuBienue. 3aKoH
Owma ams yyacTka IenH
[TocnenoBarenpHOE, MapasieabHOE, ’
TouKA \VpocTa
56 CMEIIaHHOE COeMHEHHE MTPOBOAHHUKOB. 05 \
JIabopaTopnas pabora «M3yuenue ' Bu6mmorexa IIOK
CMCHIAHHOT'O COCTUHCHHUA PESUCTOPOBY https://m.edsoo.ru/ffOc74f0
57 PaboTta 1 MOIITHOCTH AJIEKTPUUYECKOTO TOKA. bubnuorexa [IOK
3akoH [[>xoynsa-Jlenna https://m.edsoo.ru/ff0c7838
3axon OMa 1)1 MOJIHOM (3aMKHYTOM)
ANEKTpUUECKO 1enu. KopoTkoe 3aMbIKaHueE. TOUKA \’poc-m
\
58 JlaGopatopHnas padora «3mepenune D/1C 0.5
bubmuorexa [IOK

HCTOYHHKA TOKAa U €T0 BHYTPCHHCTO
COIIPOTUBJICHUS

https://m.edsoo.ru/ffOc7ae0
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DNeKTpOHHAs TPOBOJAUMOCTH TBEPIBIX
METaJIOB. 3aBUCHUMOCTb CONTPOTHBIICHUS

59 1
METAJJIOB OT TeMIIePaTypHI.
CBepXmpoBOIUMOCTD
60 DneKTpUUYECKUi TOK B BakyyMme. CBoiicTBa 1
AIIEKTPOHHBIX MTyYKOB
[TomynpoBoTHUKH, UX COOCTBEHHAS U
61 npuMecHas npoBoauMocTtb. CBoiicTBa p—N- 1 bubmmorexa [IOK
P POBOA ' P https://m.edsoo.ru/ffOc84ae
nepexoa. [TomynpoBogHIKOBEIE TPHOOPHI
DJIEKTPUUYECKUI TOK B paCTBOpax 1
62 paciuiaBax 3J€KTPOJIUTOB. 1 bub6mmorexa LIOK
DJIEKTPOIUTHIECKAS JUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DnexTponus
DNEeKTPUUECKUI TOK B razax.
. . bu6nmorexa LIOK
63 CaMOCTOSTEeITLHBIA U HECAMOCTOSITSITLHBIH 1
https://m.edsoo.ru/ffOc84ae
pa3psa. Mouaus. [Tnazma
DnekTpuueckue Mprudophl U YCTPOMCTBA U UX
64 1| aKTI/II)qecxoe 1} IEMCHEHI/IC };'I I;Bpma 1 bubmorexa LIOK
P P P https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€30MacHOCTH
PesepHslii ypok. KonTponbHas paboTa 1o bubnmoreka [IOK
65 1 1
Teme "DeKTpoguHaMuKa" https://m.edso0.ru/ff0c8c56
. bu6nmorexa [IOK
66 O6006mmarmuil ypok «IeKTPOJUHAMUKA 1 htts://m.edsoo.ru/Ff0c88be
67 Hrorosasi koHTpobHAs paboTa 1 1
68 PesepBHEIil ypok. O600MIar0OMuU ypOK 1m0 1 bubnnorexa [IOK
temaM 10 kiacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 68 45

[TPOT'PAMME
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YUYEBHO-METOJANYECKOE OBECITEYEHUE OBPA30BATEJIBHOI'O
MMPOLECCA
OBS3ATEJBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA
1) ®wusuka, 10 kiace/ Msikumes 5., Byxosues b.B., Corckuit H.H. mox pexakuueit
[NapdentreBoit H.A., AkunonepHoe obmectBo «M3natensctBo «IIpocBemenue»
2) Coopuuk 3amau o ¢usuke. 10 — 11 kimaccer: mocodue A 0011e00pa3oBaTEIbHBIX
yupexxaeHuii: 6a3oBblil u npodunsHeli ypoBau/ H.A. I[lapdpentreBa. — 3-e uzf. —
M.: IIpoceemenne, 2010. — 206 c.: wn. — (Knaccuueckunii Kypc)

METOAUYECKHUE MATEPHUAJIBI JIUISI YYUTEJIA

1) depnepanbHbIii TOCYIaPCTBEHHBIH 00pa30BaTENBHBIN CTAHAAPT CPEAHETO (IIOJIHOTO)
obmiero oopazopanus. Crapmas mikona. 10-11 kinaccel. — YTBepKIeH MpUKa30oM
Ne 413 Muno6pHayku Poccun.

2) ®wusuka.l0 kmacc:yue6. /s o01ieodpa3oBaT.opraHnu3aliuii: 6a3oBblif ypOBEHD /
I'.4. Mskumes, b.b. byxosuies, H.H. Corckwuii ; mox pen. H.A. [TapdentbeBoit. —
4-e uzn. — M.: IIpocBemienue, 2018. — 416 c.:mn. — (Knmaccuueckuii Kypce).

3) ®wuswmka.ll kmacc: yueb. J{ist 0611eo0pa3oBat.opranu3aiiyii: 6a30BbIi ypOBEHb /
I'.4l. Mskumes, b.b. byxosues, M.B. Hapyrun ; mox pen. H.A. IlapdentbeBoit. —
5-e¢ u3a. — M.: Ilpocsemienue, 2018. — 432 c.: [4] 1. w1 — (Kimaccuueckuit Kypc).

4) Coopuuk 3a1a4 o ¢usuke. 10 — 11 kmacesr: mocodue st 001e00pa3oBaTeIbHBIX
yupexaenuii: 6a3oBbiit 1 npoduibHelii ypoBau/ H.A. TlapdentoeBa. — 3-e u3a. —
M.: Ilpocemenue, 2010. — 206 c.: mi. — (Knaccuueckwuii kypc).

5) ®wusuka. 3amaunuk. 1011 ki1.: mocobue as obieobpa3oBart. yupexaenuii / A.Il.
PemmkeBna. — M.: JIpoda, 2015.

6) Coopnuk 3amau no ¢usuke: 10—11 kmaccst / O.U. I'pomueBa. — M.: M3natenbcTBO
"Jk3amen", 2015.

7) TemaTuyeckue KOHTPOJIbHBIC U CAMOCTOSITENIbHBIC paboThI o ¢pusuke. 10 kimace /
O.1. I'pomrieBa. — M.: UzpnatensctBO "Ox3amen", 2012.

8) Peanusanus 00pa3oBaTeIbHBIX MPOrPAMM €CTECTBEHHOHAYYHOH 1
TEXHOJIOTUYECKOH HaNpaBICHHOCTEH 10 (PU3HKe C UCTIONb30BaHUEM 000pYyI0BaHUS
nentpa «Touka pocta» - C.B. JlozoBenko, T.A. Tpymmuna

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
1) bubnuoreka udpoBoro oopa3oBaTebHOrO KOHTEHTa: hitps://urok.apkpro.ru/ ;
2) Uudposoii oOpazoBatenbHbIi pecype aist mkon "SAxmacce": https://www.yaklass.ru/ ;
3) Poccuiickas srekTpoHHas mikoja: https://resh.edu.ru/ ;

4) OO6pa3oBaTenbHas OHJIAHH-TIaTGOpPMA JIJIS IKOJLHUKOB, UX POJAUTENCH U yUUTEIIEH
"Vuu.PY": https://uchi.ru/ ;

5) Supekc yaeOnuk: https://education.yandex.ru/ ;

6) OOpasoBaTenbHBIN MOPTAI AT HOATOTOBKH K 3k3ameHaM "Craml MA":
https://sdamqia.ru/
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