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[TpunokeHne Kk OCHOBHOM 00pa3oBaTenbHON YTBEPXIEHO

IporpaMMe OCHOBHOTO 00IIero o0pa3oBaHus IIpukazom Ne OT «__ » 2023 roga

MBOY r.Upkyrcka COLL Ne 28 Hupexrop MBOYVY r.Upkyrcka COLLL Ne 28
E.B.Kapaka

PABOYA ITPOI'PAMMA 110 YYHEBHOMY IIPEJIMETY
«Pusuka» g 10-11 kmaccos
Cpok peanuzaiyuy nporpaMmsl 2 rojia

CocraBurens nporpammsl: 3adopseBa O.B., yuntens Gpusnuku
MBOY r.Upkyrcka COLI Ne 28

ITOACHUTEJIbHASA 3AITMCKA

PabGouasi mporpamma 110 (pu3HKEe Ha YPOBHE CpEIHETO OOIIero
oOpa3oBanusi (0a30BBIIi YpPOBEHb H3YyUCHHs MpeAMETa) COCTaBJICHA Ha
OCHOBE TMOJIOKCHHM W TpeOboBaHUIl K pe3ysibTaTaM OCBOCHUS OCHOBHOM
oOpa3oBaTeIbHOW MpOrpaMMbl, TIPEJCTAaBJICHHBIX B dDenepajibHOM
rocyJIJapCTBEHHOM  O0Opa30BaTE€IbHOM CTaHAAPTE CPEJHEro  OOIIEero
obpazoBanusi (PI'OC COO), a Takxke ¢ yd€toMm (denepainbHoil paboueit
nporpaMMbl BOCOUTAHMSL.

Coxneprxanre nporpaMmsbl 10 (pu3nke HampaBJI€EHO HAa POPMHUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI mMupa oOyuaroniuxcs 10—11 kmaccos mpu
oOyueHnun wux ¢u3nKe Ha O0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-
JesiTeIbHOCTHOTO Tmoaxona. Ilporpamma 1o (u3uke COOTBETCTBYET
TtpeboBanusM ®I'OC COO K 1u1aHUPYEMBIM JIMYHOCTHBIM, IPEIMETHBIM U



METalpeAMETHBIM  pe3yJabTaTaM OOy4YeHMs, a TaKXK€  YyYUTHIBAET
HEOOXOJIMMOCTh  peajiu3allud  MEXIIPEAMETHBIX CBsi3ed (U3UKU C
€CTECTBEHHO-HAYYHbIMH Y4YE€OHBIMH HOpeaMeTraMu. B Hell onpenenstorcs
OCHOBHBIC 1I€JIM WU3Y4YCHHUsS] (U3MKKM HA YPOBHE CpPEIHEro OOIIero
oOpa3oBaHUs, IUIAHUPYEMBIE pe3yJbTaTbl OCBOCHHS Kypca (PHU3HUKU:
JIMYHOCTHBIC, METaIlpeAMETHbBIC, ITpeAMETHRIEC (Ha 0a30BOM YpPOBHE).

dusznka Kak HayKa 0 HamboJiee OONMMX 3aKOHAX MPUPOJIbI, BHICTYIIAs
B KauecTBE€ y4E€OHOro mpeaMeTa B IIKOJI€, BHOCUT CYLIECTBEHHBINM BKJIAJ B
CUCTEMY 3HaHMM 00 okpyxkaroueM wmupe. llIkonpHBIN Kypc (pU3UKU —
CHUCTEMOOOPA3YyIONIMK I €CTECTBEHHO-HAYYHBIX YUE€OHBIX HPEIMETOB,
MOCKOJIbKY (PpU3UYECKHE 3aKOHBI JIEKaT B OCHOBE HPOLIECCOB U SIBJICHUIM,
U3y4yaeMbIX  XUMHEW, Owumosoruer, ¢@usndyeckod  reorpadpueii. wu
actpoHomuel. HMcnonb3oBaHME W aKTUBHOE IIPUMEHEHHUE (PU3NUECKUX
3HAHUU onpeAessieT XapakKTep M pa3BUTHE Pa3HOOOpPa3HBIX TEXHOJIOTHI B
chepe PHEpPreTuky, TPAHCIIOPTa, OCBOEHUS KOCMOCA, MOJyUYEHUs HOBBIX
MaTepuajoB C 3aJlaHHBIMHU CBOWCTBaMH M JApyrux. M3ydenue ¢Qusuku
BHOCHUT OCHOBHOW BKJIaJj B (OPMHUPOBAHHUE ECTECTBEHHO- HAay4YHOH
KapTUHBI MHpa oOOydaroluxcs, B (POPMHUPOBAHME YMEHHUH IPUMEHSTH
HAy4YHBbIII METOJ MMO3HAHUS MPHU BBINTOJIHEHUU UMM yUEOHBIX UCCIIEIOBAHUN.

B ocHOBY kypca ¢pu3uku Jjs1 ypOBHSI CpEIHEro oOI1Iero oopa3oBaHust
MOJIOXKEH pAd HUAEH, KOTOPhIE MOYXHO paccMaTpUBaTh KaK IMPUHLUIIBI €ro
MOCTPOECHMUSI.



Hoesa yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCA
JIOTUYECKH 3aBEPUIEHHBIM, OH COAEPXXUT MaTepual U3 BCEX pa3aeiioB
(pu3uku, BKIIOYAET KaK BOMNPOCHI KIIACCUYECKOW, TakKk M COBPEMEHHOM
buzukm.

Hoes cenepanuzayuu. B COOTBETCTBUM C HEW Marepuanl Kypca
pu3ukn oO0BenMHEH BOKPYr ¢du3nyeckux Teopuil. Beaymmumm B Kypce
sBIsieTcsS (GOpMHUPOBAHUE MPEJICTABICHUM O CTPYKTYPHBIX YPOBHSIX
MaTEpUU, BEIIECTBE U I10JIE.

Hoesn 2YMAHUMAapu3ayuu. Eé peanu3anus npearosaraet
HWCIIOJB30BAaHUE T'yMaHUTApPHOTO TIOTeHIUada (U3UYESCKOW  HAYKH,
OCMBICJIEHHUE CBSI3M Pa3BUTHSA (PU3UKH C pa3BUTHEM OOIIECTBA, a TAKXKE C
MUPOBO33pPEHUECKUMU, HPABCTBEHHBIMH U 9KOJIOTHYECKUMHU MPOOIEMaMH.
NUness npuxknagHod HampaBieHHoOCTH. Kypc ¢usuku npennosaraer
3HAKOMCTBO C IIHPOKUM KpPYIOM TEXHHUYECKUX W TEXHOJOIMYECKUX
OPUITOKEHUU N3YYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonozuzayuu peannuzyercs NOCPEACTBOM BBEACHUS 3JIEMEHTOB
COJICp KaHMsI, MOCBSIIEHHBIX YKOJOTHYECKUM IpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C pPa3BUTUEM TEXHUKHM MW TEXHOJOTHH, a TaKXke
oOcyxnaeHust  MNpoOJeM  palMOHAJIBHOTO  IPUPOAONOJIB30BAHUS U
AKOJIOTUYECKON 0€30MMacHOCTH.

CTep>XHEBBIMHU DJIE€MEHTaMH Kypca (U3UKHM Ha YPOBHE CPEIHEro
o01iero oOpa3zoBaHUs SBJISIIOTCS  (uznueckue Teopun (popMuUpoBaHUE
OPEJICTABJICHUM O CTPYKType IOCTpPOEHUs (PU3UYECKON TEOpHUH, POJIHU
(pyHnamMeHTanbHBIX  3aKOHOB U OPUHIIMIIOB B COBPEMEHHBIX
OPECTABJICHUSIX O TIIPUPOJC, TIpaHULAX IPUMEHUMOCTH TEOpUU, s
ONMUCAHUS €CTECTBEHHO-HAYyYHBIX SIBJICHUU U IIPOLIECCOB).

CucTeMHO-IeATEJILHOCTHBIN TMOAXO0J B Kypce (U3MKU pearu3yercs
OpEXKJIE BCEro 3a CYET OpraHU3ald SKCIIEPUMEHTAJIBHON JEsTEJIbHOCTHU
oOyyaromuxcs. s 6a30Boro ypoBHsI Kypca PU3HKH — 3TO UCHOJIb30BaAHUE
CHUCTEMBI (ppoHTATBHBIX KpPaTKOBPEMEHHBIX DKCIIEPUMEHTOB u
J1abopaTOpHBIX padOT, KOTOpPhIE B MporpamMme 1o (pusmke oObLEIUHEHBI B
OOLIMIA CHUCOK YYEHHUECKHX IIpaKTUYeCKUuX pabor. Breiaesenue B
YKa3aHHOM IepeyHe JIa00paTOPHBIX pabOT, MPOBOAUMBIX JUII KOHTPOJISI U
OLICHKH, OCYIIECTBIISIETCS Yy4YacTHHKaMHu oOpa3oBaTEIbHOIO Ipolecca
UCXOsT U3 OCOOCHHOCTEW TUIAaHUPOBAHUS M OCHAIIEHUsI KaOMHeTa (PU3UKH.
I[Ipu »TOM oOOecrmeunBaeTCcs OBJAJCHHUE OOYYaIOIIMMUCS YMEHUSIMU
OPOBOAUTH KOCBEHHBIE U3MEPEHUs, HCCJIECHOBaHUS  3aBUCHUMOCTEM
(pu3uyecKkrX BEJIUYMH U MOCTAHOBKY OMNBITOB IO MPOBEPKE MPEITTOKECHHBIX
TUIIOTE3.



bonpnioe  BHWUMaHWE — yAEISIETCS ~ PEOICHUIO  PAacCU€THBIX |
KadeCTBCHHBIX 3anad. [lpm 3ToM miis pacd€THBIX 3azad MTPHOPHUTESTOM
SIBJISTIOTCS 3a/1a9U C SIBHO 3aJlaHHOW (PU3HUYECKON MOJICITBIO, TTO3BOJISIONINE
OPUMEHSITh U3yUYCHHBIE 3aKOHBI 1 3aKOHOMEPHOCTH KaK U3 OJHOTO pas3geia
Kypca, TaK U UHTErpyUpysl 3HAHUS U3 pa3HbIX pa3jiesioB. [Jisi kauecTBEeHHBIX
3aJlady TPUOPUTETOM SIBJISIIOTCS 3aJlaHUsI HAa OOBSICHECHHUE IIPOTEKAHUS
(puznyeckux SIBIEHUU U MPOILIECCOB B OKPY KAIOWIEH >XU3HHU, TPEOYIOIIUE
BBIOOpa PU3UUECKON MOJEITH IS CUTyallud MPAKTHKO- OPUSHTUPOBAHHOTO
xXapakTepa.

B coorBerctBuu c tpeboBanusimu PI'OC COO k marepualibHO-
TEXHUYECKOMY OOECIICUEHUIO YYEOHOr o Ipoliecca 0a30BbId YPOBEHb Kypca
(pu3uKM Ha ypOBHE CpeIHEeTO OOIIero oOpa3oBaHUs JOJKEH U3y4aThCs B
YCIOBUSIX  TMPEeIMETHOro  KaOuHeTra  (PU3HUKH WIM B  YCJIOBHUSAX
WUHTETPUPOBAHHOTO KaOMHETa MPEeAMETOB €CTECTBEHHO-HAYYHOTO 1UKJa. B
kaObuHeTe  (U3UKU  JIOJDKHO  OBbITh  HeoOXxoaumoe  J1adopaTopHOE
oO0opyaoBaHWE JISI BBITIOJIHCHHUS YKa3aHHBIX B IIporpaMMme Mo (QU3NKE
YYEHUYCCKHUX IMPAKTHICCKUX pabOT U AEMOHCTPATHOHHOE 000py10BaHUE.

JleMoHCTpaqmoHHOE 00OpyAoBaHUE (POPMHUPYETCSI B COOTBETCTBUU C
OPUHIIMIIOM MHWHUMAJILHOUW JIOCTATOYHOCTH U OOECHEUYMBAET IMOCTAaHOBKY
MEePEUYMCIICHHBIX B MporpaMmMme 1o (PU3UKE KITFOYEBBIX JICMOHCTpPAIIAN IS
WCCIEOBAHUSI HW3y4YaeMbIX SBJIEHUU U MPOIECCOB, DMIIUPUUYECKUX U
(byHmamMeHTanbHBIX 3aKOHOB, UX TEXHUYCCKUX TTPUMCHCHUM.

JlabopaTtopHoe o0OOpyaOBaHUE [JII YUYEHHYECKHX MPAKTUUYECKUX
padot popmMupyeTcsi B BUA€ TEMAaTUUYECKUX KOMILJIEKTOB U 00ECIIEYUBACTCS
B pacuéTe OJIHOTO KOMIUIEKTa Ha JABYyX oOyuaromuxcsi. TemaTruueckue
KOMIUJIEKTHI JIJaOOPATOPHOTO OOOPYIOBAHUS JOJKHBI OBITH IOCTPOCHBI Ha
KOMIIJIEKCHOM HCIIOJIb30BAaHUW AaHAJIOTOBBIX MW IU(PPOBBIX MPUOOPOB, a
TakK)K€ KOMITBIOTEPHBIX H3MEPUTEIBHBIX CHCTEM B BHJIEC ITHPPOBBIX
smabopaTopuid.

OcHosHbIMU yensimu W3ydeHUs: (U3UKU B 0O0IeM oOpa3zoBaHUU
SIBJISTFOTCSI:

e (opmHupoBaHWE MHTEpECAa U CTPEMJIICHUSI OOYyJarONIUXCS K HAYIHOMY
U3YYEHUIO MPUPOIbI, Pa3BUTHUE WX HWHTEIUIEKTYaJIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEI;

® pa3BHTHC TIPCACTABICHUNA O HAYYHOM METOAEC IIO3HAHHUS W
(opmMupoBaHue HCCIENOBATEJILCKOTO OTHOILICHHUSI K  OKPYXXaKOIIUM
SIBJICHUSIM;

e (dopmupoBaHWE HAYYHOTO MHUPOBO33PECHUS KaK pe3ysbTaTa U3y4dCHUsS
OCHOB CTPOCHUS MaTepuu U QyHIaMEHTAJIHLHBIX 3aKOHOB (QDU3UKU;

e (QopmupoBaHUE YMEHHIN OOBSCHSITH SIBJICHHUS C WCIIOJIb30BAHUEM



(puznueckrux 3HAaHUM U HAYYHBIX JOKa3aTEIIbCTB;
e (opMHpOBaHHE NOPEJACTABICHUN O poju (GU3UKU ST Pa3BUTHUS
JPYI'UX €CTECTBEHHBIX HAYK, TCXHUKU U TEXHOJIOTUN.

JlocTokeHue HSTUX M[ejled oOecneunuBaeTCsi PEUHICHUEM Cl1edyIoujux
3a0ay B TIpollecce U3y4YeHUs Kypca (PU3UKH Ha YPOBHE CPEIHEro OOIIero
oOpa3zoBaHUs:

® MPUOOpPETEHUE CHUCTEeMbl 3HaHUK 00  o0mux  PU3UIESCKUX
3aKOHOMEPHOCTSAX, 3aKOHaX, TEOPHUAX, BKIIOYAsA MEXAHUKY, MOJICKYJISIPHYIO
(puzuKy, IJIEKTPOJUHAMHUKY, KBAHTOBYIO  (U3UKY U  DJIEMEHTHI
acTpoU3UKU;

e opmMupoBaHHE YyMEHUUW MPUMEHSTH TEOPETUUYECCKHUE 3HAHUSA IS
o0bsicHeHUsT (PU3UUECKUX SIBJICHUW B TIpUPOAE U JUJIsI TIPUHSATUS
OPaKTUYECKUX PEIIEHUU B MOBCEIHEBHOM KN3HU;

® OCBOCHHE CIIOCOOOB PEIICHUS Pa3IUYHBbIX 3ajJlad C SIBHO 3aJaHHOU
(puznyeckot MoAeBIO, 3ajJlad, IMMOJAPa3yMEBAIOIIUX CaMOCTOSITEIIHLHOE
co3JiaHre PU3NYEeCKON MOJEIIN, AICKBaTHON YCIIOBUSIM 3a1a4H;

® MOHUMAaHUE PU3NIYECKUX OCHOB U MPUHIIUIIOB JEHUCTBUSI TEXHUUYECKUX
YCTPOUCTB U TEXHOJIOTHYECKUX MPOIIECCOB, X BIMUSHHUS HAa OKPY>KAIOIILYIO
cpeay;

® OBJIAJACHUE METOJAaMH  CaMOCTOSITEJIbHOTO  IUIAHUPOBAHUSI U
OpoBeAeHUsT (PU3UYECKUX DKCIIEPUMEHTOB, aHajlu3a M HWHTEepHOpeTaluu
vuH(opMauu, onpeeaeHnuss JOCTOBEPHOCTH IMOJIyYEHHOTO pe3yabTaTa;

e CO3JIaHME YCJIOBUM TUTST pa3BUTUSL YMEHUM OPOEKTHO-
HUCCJIEIOBATEIbCKOM, TBOPUECKON AE€SITEIIbHOCTH.

Ha wusyuyenue ¢usuku (0a30BbIii ypOBEHb) HA YPOBHE CPEIHETO
obmiero oo6paszoBaHust orBoauTcss 136 gacoB: B 10 kiacce — 68 wacoB (2
yaca B HeJiento), B 11 kiracce — 68 yacoB (2 yaca B HEJICIIIO).

IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHET'O OBIIIET'O OBPA3OBAHUA

OcBoenne yueOHoOro mpenmera «®Duszmka» Ha YPOBHE CpEIHETO OOIIEro
obOpazoBaHus (0a30BBIM YPOBEHB) JOHKHO OOECIEUUTh JOCTHXKEHHUE CIETYIOITUX
JUYHOCTHBIX, METAMPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3YIhTATOB.

JIMUHOCTHBIE PE3YJIBTATDBI
JIn4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMera «Du3nka» TOKHBI



OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYalOmuXcsi PYyKOBOJCTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAlMi, TO3UTUBHBIX BHYTPEHHHX  YyOEXKIEHUH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IlecTBa, PacUIUpeHUE KU3HEHHOTO
ONBITA U OMNbBITA ACATEILHOCTH B MPOILIECCE pean3aliid OCHOBHBIX HaIlPABIICHUI
BOCIIUTATENBHOM ESITEIBHOCTH, B TOM YUCJIE B YaCTH:
1) rpa;kaIaHCKOro BOCIIMTAHHUS:
e chOpMHUPOBAHHOCTH TPAKTAHCKOMN TO3UITUU O0YIAIOIIETOCS KaK
AKTUBHOT'O MOTBETCTBEHHOTO YJIEHA POCCUMCKOTO OOIIECTBA;
® T[PUHATHE TPATUIHUOHHBIX  OOIIEUETOBEYECKUX, TYMAHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;
® TOTOBHOCTh BECTHM COBMECTHYIO JI€ATEIBHOCTh B MHTEPECAX
rpakIaHCKOro00IeCTBa, y4aCTBOBATh B CAMOYIIPABIICHUH B 00pa30BaTEIbHOMN
OpraHu3aluu;
® YMEHHUE B3aMMOJICHCTBOBATh C COLIUATIbHBIMU HHCTUTYTaMH B
COOTBETCTBUM CUX (DYHKIIMSIMU U HA3HAYCHUEM;
® TOTOBHOCTh K TYMaHUTapHOUW U BOJIOHTEPCKOU JEATEIbHOCTH;
2) MaTPUOTHYECKOT0 BOCITUTAHMS :
¢ c(hopMHUPOBAHHOCTH POCCUNCKON IPakIaHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA;
® I[CHHOCTHOE OTHOIIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM
JOCTHKEHUSIM POCCUMCKUX YUYEHBIX B 00J1aCTH (DUBUKHU U TEXHUKH;
3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:
¢ chOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUYECKOTO MMOBEICHMUS,;
CIIOCOOHOCTH OIICHUBATh CUTYAIIMIO U MPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTHUPYSACh HAa MOPaJbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIE B
NESITEIIbHOCTH YYEHOT0;
® OCO3HaHME JIMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMUYMBOTO OYIYIIETO;
4) 3¢TEeTHYECKOr0 BOCIIUTAHUS:
® HCTETUYECKOE OTHOILIEHUE K MHUPY, BKJIIOUYAS 3CTETUKY HAYYHOTO
TBOPYECTBA,IPUCYIETO (PU3MIECKON HAYKE;

5) Tpya0BOro BOCTIMTAHUA:
® WHHTEpeC K pasnIuyHbiM cdepaM MNpodeCcCHOHATBHONU NESITeILHOCTH, B
TOM YHCIIE CBA3AHHBIM C (PU3UKON M TEXHUKOW, YMEHHE COBEpIIATH OCO3HAHHBIN
BBIOOPOYTyIIIeH MPOpECcCHur U Peain30BbIBATh COOCTBEHHBIE )KU3HEHHBIE MJIAHBI;
® TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUI0O M CaMOOOPA30BAHUIO B
00nacTi GU3HMKU HA TPOTSHKEHUU BCEH JKU3HU;
6) 3K0JIOrHYecKOro BOCIIMTAHHUS:
® c(hopMHPOBAHHOCTH HKOJIOTUUYECKOM KYJIbTYPHI, OCO3HAHUE TII0OATBHOTO



XapakKTepa SKOJOTUUECKHUX MPOOIeMm;

® [UIAHUPOBAHUE U OCYUIECTBJICHUE JICICTBUM B OKPY’KAIOIIEH CpeAe Ha
OCHOBE3HAHUS 1IeJiel YCTOMYMBOTO Pa3BUTHS YEIIOBEYECTRA;

® pAaCIIMPEHUE OIbITA JACSITEIBHOCTH HKOJIOTMUYECKON HAPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PUBHKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:

e chOpMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUs (PU3NUYECKON HAYKHU;

® OCO3HAHME IIEHHOCTU HAY4YHOU JEATEIbHOCTH, TOTOBHOCTH B IPOIECCE
u3ydyeHus: (QUBUKH ~ OCYIIECTBIATH  NPOCKTHYIO U HUCCIEI0BATEIbCKYIO
JEATEeIbHOCTh MHAUBUIYATIbLHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JJornueckue 1eMcTBUs
® CaMOCTOSITENIbHO (DOPMYJIMPOBATH U aKTYaJIM3UPOBATH MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
® OIpEaeATh 1€ JeSITEIbHOCTH, 33/1aBaTh MapaMeTpbl U KPUTECPUU
UXJOCTHKCHUS,
®  BBIABJISTH 3aKOHOMEPHOCTH U MPOTUBOPEYHS B PACCMATPUBAEMBIX
(bU3UYECKUX SIBJICHUSX;
e paspabaThiBaTh IUIAH pEHICHUS MPOOJEMBbI ¢ YYETOM aHAIM3a
HMEIOIINXCSIMaTEpUATIbHBIX U HEMATEPHUATIbHBIX PECYPCOB;
® BHOCHUTb KOPPEKTHUBHI B ICSTEIBHOCTh, OIICHUBATH COOTBETCTBUE
PEe3yJIbTATOBIIENSAM, OIIEHUBATh PUCKH MOCIICICTBUHN NEATEIbHOCTH;
® KOOPAMHUPOBATH U BHITIOJIHATH Pa0OTY B YCIOBHUAX PEATBHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO,ICHCTBUS,
® pPa3BUBATh KPEATUBHOEC MBIIIUICHUE TP PEIICHUH )KHU3HCHHBIX TIPOOJIEM.
Ba3oBbIe uccienoBaTe/ILCKHE 1eHCTBHA.
® BJAJETh HAYYHOU TEPMHUHOJIOTUEH, KIIFOUEBBHIMU MOHSATUIMH U
MeToIaMU(PU3UIECKON HAYKH;
® BIANECTh HABBIKAMH  y4€OHO-MCCIIEIOBATEILCKOW W MPOEKTHOM
NEATeIbHOCTH B 007acTH  (PU3HMKH, CIHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TOMCKY METOJOB pelleHUs 3a7ad (PU3NUeCcKOTro COACep)KaHMS,
MIPUMEHEHUIO PA3IMYHBIXMETO/IOB ITO3HAHUS;
® BIAJETh BHUJAMH JIESITEIBHOCTH MO TMOJIYYEHHIO HOBOIO 3HAHUS, €ro
WHTEPIPETANNA, TPEOOPA30BAHUI0O U TMPUMEHCHHIO B PA3IUYHBIX YYCOHBIX
CUTYalUsIX, B TOM YHUCJIE TIPU CO3JaHUU YUYE€OHBIX MMPOEKTOB B 0071acTH (PU3HUKY;



® BBUIBIATH MPUYMHHO-CJIEICTBEHHBIE CBA3H U AKTyaJM3UpPOBaTh 3a/aauy,
BBIIBUTATh TUIOTE3Y €€ pEeIICHUs, HaXOJUTh apryMEHTHl AJS JI0OKa3aTeIbCTBa
CBOMX YTBEPXKICHUH, 3a]1aBaTh apaMEeTPbl U KPUTEPUU PEIICHUS;

® AaHAJIM3UpPOBATh IIOJYYEHHBICE B XOJ€ PELICHUS 3alaydl pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH M3MEHEHNE B HOBBIX
YCIOBUSIX;

e cTaBUTh U (OPMYyIUPOBATH COOCTBEHHBIE 3a/aydl B 00pa30BaTEIbLHOU
JESTEIIBHOCTH, B TOM YHUCIIE IIPU U3YYEHUH (PU3UKH;

® 1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

® yMETh MEPEHOCUTh 3HAHHWS MO (U3MKE B TPAKTHUECKYIO O00IacTh
KU3HEICSITCIbHOCTH;

® yMETb HUHTEIPUPOBATh 3HAHUS M3 pa3HBIX MPEAMETHBIX O0IacTel;
BBIIBUTaTh HOBBIE UJIEH, ITpeIjIaraTh OPUTHHAIbHBIE MTOAXO0AbI U PELLICHUS;

® CTaBUTH NPOOJIEMBI U 33]a49H, TOMYCKAIOIINE aTbTePHATHBHBIC PEIICHHUS.

Pab6ora ¢ undopmanueii:

® BIAJCTh HABBIKAMU MOIY4YCHHs WH(GOPMALUN (PUZNIECKOTO CONEPIKAHUS
U3 MCTOYHMKOB Pa3HBIX TUIIOB, CAMOCTOSITEILHO OCYIIECTBIISATh IOUCK, aHAJM3,
CUCTEMAaTH3alluI0 M HHTEpHpeTanuio HHpOpMalMMu pa3nyHBIX BUIOB U (QopM
MIPEICTaBICHNUS;

® OIEHUBATh JOCTOBEPHOCTH HHPOPMAIIHH;

® CIIOJIB30BAaTh CpPEACTBA HH(OPMALMOHHBIX M KOMMYHHKAIlMOHHBIX
TE€XHOJOTMM B PELIEHUN KOTHUTHBHBIX, KOMMYHMKATUBHBIX U OPraHU3allMOHHBIX
3a/lad ¢ COOJIIOJICHUEM TpPEeOOBAHUM JPrOHOMHUKH, TEXHUKH O€30MaCHOCTH,
TUTHUEHBI, PECypCcOCOEpeXEeHHs, TMPABOBBIX W  OTHUECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 06€30MaCHOCTH;

® CO3/aBaTh TEKCThl (PU3MUECKOrO COAEPKAaHUS B pa3IMYHBIX (hopmaTax ¢
yu€TOM Ha3zHayeHHs] HHGOPMaIlMHU U 1IeJIEBOM ayTMTOPUH, BEIOUpasi ONTUMAIBHYIO
(dbopMy npesicTaBICHUS U BU3yaIU3alliu.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC yYeOHbIE 1eHCTBHS:

® OCYHIECTBJISATH OOIEHHE Ha Ypokax (U3UKM U BO BHE-YPOUHOU
NEATEIbHOCTH;

® pacro3HaBaThb MPEANOCHUIKM KOH(JIMKTHBIX CHUTyallMii M CMsr4yaTh
KOH(JIUKTHI;

® pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOYKY 3PEHUsS C UCIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB;

® J[IOHMMAaTb M  MWCHOJIB30BATh  MPEUMYIIECTBA  KOMAaHAHOM W
VH/IMBHU1yaJIbHON paboThI;

e BbIOMpATh TEMATUKY U METOJbl COBMECTHBIX ACUCTBUN C yUETOM OOLIUX



WHTEPECOB U BO3MOYKHOCTEN KaXKJOr'0 Y€Ha KOJUIEKTHBA;

¢ [pPUHUMATh LEIM COBMECTHOW JIE€ATEIIbHOCTH, OpPraHuW30BBIBATH U
KOOPAMHHUPOBATh JAECUCTBUA MO €€ JOCTHXKEHUIO: COCTaBJATh IUIAH JEHCTBHIA,
pacnpenensaTb poiau ¢ y4éTOM MHEHHMHW YYaCTHHKOB, OOCYXIaThb pe3yJbTaThl
COBMECTHOI padoThI;

® OIEHMBATh KaYeCTBO CBOErO BKJIA/Ja U KaKJOr0 yYaCTHHKAa KOMaH/bl B
OOIIHii pe3ysIbTaT Mo pa3paboTaHHBIM KPUTEPHUSM;

e Mpejaratb HOBBIE IPOEKTHI, OLICHMBATh MJEU C IO3UIMU HOBU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

® OCYIIECTBIISITh ITO3UTHBHOE CTPATErMUYECKOE IOBEACHHE B Pa3JIMYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIE NelCTBUA
Camoopranuzamnus:
® CaMOCTOSTEJIBHO OCYIIECTBIIATH ITO3HABATEIIBHYIO JEATEIBbHOCTh B
00nacTy (PU3UKHU U aCTPOHOMUHU, BBISIBIISATH MPOOJIEMBI, CTABUTH U (POPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;
® CaMOCTOSATEIBHO  COCTaBIATh  IUIAH  PEHIEHUS  pacy€THBIX U
KaueCTBEHHBIX 3a/lay, IUJIaH BBINOJHEHUS MPaKTUYECKOW paboThl € y4€ToM
HMEIOIITUXCSl PECYPCOB,COOCTBEHHBIX BO3MOXKHOCTEH 1 MPEAOYTCHUM;
® 1aBaTh OLIEHKY HOBBIM CUTYalUsIM;
® pacmupsATh PpaMKM y4yeOHOro mpeaMera Ha OCHOBE  JIMYHBIX
IOpeINoYTEeHUI; AenaTh OCO3HAHHBIA BHIOOP, apryMeHTHpOBaTh €ro, OpaTh Ha
ce0st OTBETCTBEHHOCTH 32 PEILICHUE;
®  OLEHUBATh IPUOOPETEHHBIN OTIBIT;
e crnocoOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO SPYAUIMU B 00JACTH
(bu3HKH, TOCTOSTHHO MOBBIIIATH CBOM 00PAa30BaTENbHBINA U KYJIbTYpPHBIH YPOBEHb.
CaMOKOHTPOJIb, 3MOLMOHANbHBIN MHTEJIEKT:
¢ J1aBaThb OLEHKY HOBBIM CHUTyalHUsM, BHOCUTb KOPPEKTHUBBI B
NeSATEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM;
® BJAJETh HABBIKAMU TIO3HABATEJILHOM peQeKCUd KaK OCO3HAHUs
COBEPIIAEMBIX JIEWCTBHM M MBICIUTEIBHBIX IPOLIECCOB, WX PE3YJbTaTOB U
OCHOBaHUI;
® HCIIOJIb30BATh MPUEMBI peUIEeKCUN ISl OLEHKU CUTYalluu, BbIOOpa
BEPHOT'O PEILICHUS;
® yMETbh OLICHMBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PELICHUS IO UX
CHU)KEHMUIO;
® [PUHUMAThb MOTHBBI U apPIYMEHTHI IPYTUX NPH AHAJIU3€E PE3yJIbTaTOB
NEATEIbHOCTH;



¢ JIPpUHHUMATDb 06651, IIOHHMMas CBOM HEAOCTATKN 1 JOCTOMHCTBA,

® MpHU3HABaTh CBOE MPABO U MPABO JIPYTHX Ha OMIUOKH.

B mporiecce mocTuxKeHUs TUYHOCTHBIX PE3YJIBTATOB OCBOEHHUS MPOTPaMMbI
mo ¢u3nKe IS YPOBHS CpPEIHEro o0O0mero o0pa3oBaHUS Y OOyYArOIIUXCS
COBEPIIICHCTBYETCS AMOITMOHAIIbHBIN WHTEJUICKT, IIPEAMOJIar Ao
c(hOpMHUPOBAHHOCTS:

® CaMOCO3HAHMS,  BKIIOYAIOLIETO  CIOCOOHOCTh  TMOHMMATh  CBOE
HSMOIIMOHAJILHOE COCTOSIHME, BHUJETh HANpaBICHUS Pa3BUTUA COOCTBEHHOM
AMOIIMOHANIbHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

® CcaMOperyJIupOBaHUs, BKJTIOYAIOIIETO CaMOKOHTPOJIb, yMEHUE
MPUHUMATh OTBETCTBEHHOCTH 3a CBOE¢ TIOBEJICHHE, CTIOCOOHOCTh aAanTHPOBATHCS K
AMOIMOHAJIEHBIM U3MEHEHUSIM U MPOSIBISATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

® BHYTPEHHEW MOTHBAIIMM, BKIIOYAIONICH CTPEMJICHUE K JIOCTHKEHHIO
eI U yClexy, ONTUMHU3M, WHUIIMATUBHOCTb, YMEHHE NEWCTBOBATH MCXOIS W3
CBOHX BO3MOKHOCTEH;

® OMMAaTHH, BKIIOYAMIIEH CHOCOOHOCTh TOHHUMAaTh AMOIMOHAIBHOE
COCTOSIHUE JIPYTUX, YUYUTHIBAThH €r0 MPU OCYIIECTBICHUH OOIICHUS, CTIOCOOHOCTH K
COUYBCTBHUIO U COTIEPEIKUBAHUIO;

® COLMAJBHBIX HABBIKOB, BKJIIOYAIONIMX CIOCOOHOCTh BBICTPAWBATH
OTHONICHUS C APYTUMHU JIIOJIBMH, 3a00THUTHCS, MPOSBIATH MHTEPEC W pa3peliaTh
KOH(DJIUKTBHI.

HPEAMETHBIE PE3YJIBTATHI

K xonmy obydyenuss B 10 kiacce mpeameTHbie pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPAKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUIM:

® JIEMOHCTPUPOBATH HA MPUMEPAX POJIb U MECTO PU3UKHU B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IIPAKTUYECKOM JIEATEIBLHOCTH JIFOIEH;

® YYUTHIBaTh TPAHUIIBI TMPUMEHEHUS W3YYEHHBIX (PU3UUYECKUX MOJICIICH:
MaTepHuaibHas TOYKa, MHEpPIIMAIbHAs CUCTEMa OTCYETa, AOCOIOTHO TBEPIOE TEIO,
WJICaJbHBIN a3, MOJICIM CTPOEHUS Ta30B, KUIKOCTENM U TBEPIBIX TEJI, TOUYCUHBIN
AIEKTPUUECKUI 3apsi NPy pEIIeHUH (PU3NYECKUX 3a]1ay;

® pacrno3HaBaTh (pusmyeckue siBIACHUS (IPOLECCh) U OOBIACHATH UX Ha
OCHOBE 3aKOHOB MEXaHHMKH, MOJEKYIAPHO-KMHETUYECKOW TEOPUU CTPOCHUS
BEIIECTBA U JJICKTPOJAMHAMUKU:  PAaBHOMEPHOE U PaBHOYCKOPEHHOE
pSIMOJIMHEMHOE BIKEHUE, CBOOOIHOE MaJieHUE TeJ, JBUKEHHE M0 OKPY>KHOCTH,
UHEepIMs, B3auMozeicTBue ten, nud@ys3usi, OpOyHOBCKOE IABUKEHHUE, CTPOEHHUE
KUAKOCTEHM ¢ TBEPABIX TN, HU3MEHEHHEe OObEMa Teln I[P HarpeBaHUU
(OXJaXJI€HUHN), TEIUIOBOE paBHOBECHE, HCIApEHUe, KOHJIEHCAalus, IJIaBJICHUE,



KpHUCTAJUIN3A1MsA, KUIIEHUE, BIIAJKHOCTh BO3/1yXa, IOBBIIICHUE JABJICHUS ra3a MpH
€ro Harpe€BaHUM B 3aKPBITOM COCYE, CBA3b MEXKY ITApaMETPAMHU COCTOSIHUSA ras3a B
M30IIPOLECCaX, ANEKTPU3ALMS TEJl, B3aUMOJACHCTBUE 3aPsAJIOB;

® ONUCHIBAaTh MEXAaHWYECKOE JBIDKEHUE, UCIOJb3ys  (U3UYECKUE
BEJIMYUHBI: KOOPJIMHATA, IIyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHUE, Macca Tela,
CUJla, WMILYJIbC TeJla, KWUHETUYECKash DHEPIus, IOTCHUUAJIbHAs DHEprus,
MeXaHW4YecKass paboTa, MeXaHHYecKas MOIIHOCTb, MpPHU OINHUCAHWUU MPABUIHHO
TPAKTOBaTh (PU3UYECKHUI CMBICI HCIOJb3YEMBIX BEIMYMH, MX OOO3HAYCHHS H
€IMHULIbI, HAXOUTH (POPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (PU3MUECKYIO BETUYHUHY C
IPYTMMU BEIUYUHAMY,

® OIMCBHIBATh U3YYECHHBIC TEILJIOBBIC CBOWCTBA TEJI U TEIUIOBBIE SIBJICHUA,
UCHOJNB3Ys (U3MUECKHE BEJIWYUHBL JIaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKAsT DHEPTUSI XaOTUUYECKOTO JABMIKECHHSI MOJIEKYJI, CPEAHEKBaApaTUIHAS
CKOPOCTb MOJIEKYJI, KOJHMYECTBO TEIUIOThI, BHYTPEHHsSI 3Heprusi, paboTa rasa,
KO3((PUIIMEHT TMOJE3HOr0 JACHCTBUS TEIUIOBOIO JBUTATENsl; MpPU ONUCAHUU
OPAaBWIBHO TPaKTOBaThb (U3MUECKUM CMBICI MCIONb3YyEMbIX BEJIUYMH, MX
000O3HAUYE€HUS W €IUHHULBI, HAXOAUTh (POPMYJbl, CBS3BIBAIOLIME JIAHHYIO
(pU3MUECKYIO BEIMUUHY C IPYTHMU BEIMYUHAM;

® ONUCHIBATh H3YYECHHBIE DJEKTPUYECKHME CBOWCTBA BEILIECTBA W
AJIEKTpUYECKUE SBJICHUS (TIPOILIECChI), HUCMOJB3Yysl (U3UYECKUE BEJIIUYUHBL:
DIEKTPUYECKUIN 3apsf, JJIEKTPUUECKOE IOJIE, HANPSHKEHHOCTh IO, MOTEHIHA,
pa3HOCTh MOTEHIMAJIOB; NPU ONHCAHMM MPABUIBHO TPAKTOBATH (PUINUECKUIA
CMBICT MCIOJB3YyEMbIX BEJIMYMH, HUX OOO3HAUEHHUS U EOUHUIIBI, YKa3bIBaTh
(GopMyIbl, CBA3BIBAIOIIME JAHHYIO (U3MUYECKYI0 BEJIMYMHY C JPYyTUMHU
BEJINYNHAMU;

® aHAIM3UPOBATh (PU3WYECKHE TPOLECChl U  SBJICHUS, HCIONb3YS
dbu3nyeckue 3aKOHbl W TMPUHLMUIBL 3aKOH BceMupHoro Tsarotrenus, [, II u III
3aKOHbI HbIOTOHA, 3aKOH COXpaHEHMUS] MEXaHWYECKOW JHEPIuH, 3aKOH COXPaHEHUs
MMITYJIbCA, IPUHLNII CYIIEPIIO3UIIMN CUJI, IIPUHLUII PABHOIIPABUs MHEPLMAIBHBIX
CUCTEM OTCUY€Ta, MOJIEKYJSIPHO-KMHETHYECKYIO TEOPHUI0 CTPOEHHUs BELIECTBA,
ra3oBbl€ 3aKOHBI, CBSI3b CPEIHEN KMHETHMYECKOM JHEPTUM TEIUIOBOTO JBHXKECHUS
MOJIEKYJ ¢ aOCOJIFOTHON TeMmIepaTypoM, MEpBbIM 3aKOH TEPMOJMHAMHUKH, 3aKOH
COXpPAaHEHMS DIIEKTPUYECKOro 3apsna, 3akoH Kymona, mpu »>TOM pasnuyaTh
CJIOBECHYIO (DOPMYJUPOBKY 3aKOHA, €r0 MaTeMaTH4YE€CKOE BbIPAKEHHE W YCIOBHS
(rpaHuLbl, 00J1aCTH) TPUMEHUMOCTH;

® OOBACHATH OCHOBHBIC MPUHIUIBI JEUCTBUS MAallWH, NPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pazinyaTh YCIOBHUS MX 0O€30MaCHOrO MCIOJIb30BAHUS B
[IOBCEJHEBHOM KU3HU;

® BBINOJHATH AKCIIEPUMEHTHI MO MCCIEAOBAHUIO (DU3UUECKUX SIBICHUN U
IIPOLIECCOB € HCIOJIb30BAHMEM IIPSMBIX M KOCBEHHBIX W3MEPEHUM, INPU ITOM



dbopmynupoBath mpobieMy/3amady W THUNOTE3y YYeOHOro JKCIEpPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEUIOKEHHOTO O0OPYAOBAaHUSA, MPOBOIAUTH OIBIT H
(GbOopMyIMpPOBATh BHIBOIHI,

® OCYHICCTBIISITH MPAMbIE U KOCBEHHbIE U3MEpEeHUsl (U3NMUECKUX BEIIMYUH,
IIPU 3TOM BBIOUPATH ONTUMAJIbHBIN CIIOCO0 U3MEPEHHUS U UCTIOIb30BaTh U3BECTHHIE
METO/Ibl OLICHKH MOTPEITHOCTEN U3MEPEHHUI;

® HCCIEeNOBaTh 3aBUCUMOCTH MEXAY (U3NYECKUMHU BEIMYUHAMH C
UCIIOJIb30BAaHUEM TMPSMBIX H3MEPEHHH, MpPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(buKCUpOBaTh PE3YNbTAThl MOJIYYECHHOM 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B
BUJIE TaOIUL U TPaUKOB, A€JaTh BHIBOABI 110 PE3YyJIbTaTaM UCCIIEI0BAHUS;

e coOmogaTh  OpaBwia  0€30MacHOrO0  Tpyda HpU  MPOBEIECHUU
UCCIIEIOBAaHUHA B paMKax y4yeOHOTO IKCIIEPUMEHTa, yueOHO-UCCIe0BATEIbCKON U
MPOEKTHON MAESTENbHOCTH C HCIIOJB30BAHUEM HW3MEPHUTEINBHBIX YCTPOWUCTB H
1a00paTOPHOTO 000PYAOBAHUS;

e pemarh pacy€THbIC 3a/Jayd C SIBHO 33JaHHON (U3UYECKON MOJEINbIo,
UCHOJIB3Ys (PHU3HUECKUE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3aJaul
BBIOMPATh (PU3NYECKYIO MOJIENb, BBIIEIATh (DU3UUECKUE BEIMUUMHBI U (POPMYIIBI,
HEOOXOUMbIC 71 €€ peIIeHMs], TMPOBOJUTH PAacUEThl W OIEHUBATH PEATBHOCTD
MOJTy4YEHHOTO 3HaUCHUS (PU3HUECKON BEIIMYUHBL,

® pemiath KayeCTBCHHBIE 3a/1auH: BBICTpAUBaTh JOTHYECKH
HENPOTUBOPEUMBYIO LIETIOYKY PACCYKJIEHUH C OMOpOMl Ha H3Y4YCHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SBIICHUS;

®  HCIIOJIb30BATh MPH PEUICHUH y4eOHBIX 3ama4 COBpEMEHHbBIC
UHGOPMAIIMOHHBIE TEXHOJIOTHH JJISl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIUU
U TIPE/ICTABJICHUS] YYeOHOW M HAYYHO-TIOMYJISIPHON MH(MOpMAIUU, TTOJTYYeHHONU U3
pa3IMYHBIX UCTOYHUKOB, KpUTHUECKU aHAJIU3UPOBATH MOJIy4aeMyto HH(OPMALIKIO;
OPUBOJUTH IMPUMEPHI BKJIAJa POCCHUUCKUX M 3apyOexHBIX YUEHBIX-(DU3UKOB B
pa3BuUTHE HayKH, OOBSCHEHHE IMPOLIECCOB OKPYKAIOIIETO MHUpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

® ICIIOJIb30BAaTh TEOPETHUYECKHE 3HaHHWS MO (U3MKE B IOBCEIHEBHOMN
KU3HH JUIsI  oOecrieueHusi O€30MacHOCTH TpH  OOpalieHuu ¢ TMpudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, JIJIsl COXPAHEHHUS 370POBbsI M COONIOJCHUS HOPM
HKOJIOTUYECKOTO MOBECHUS B OKPYKaIOILEH cpeie;

e paboTaTh B IPYIIIE C BHIMOJIHEHUEM Pa3IMYHBIX COLMAIbHBIX POJIEH,
IJIAaHUPOBATH PA0OTy TPYMIIbI, PAIMOHAIBHO paclpeesTh 00I3aHHOCTH U
IJIAaHUPOBATH JIEATEILHOCTh B HECTAHAAPTHBIX CUTYAIIUSIX, aIEKBATHO OLIEHUBATD
BKJIAJ] K&XJIOTO U3 YYaCTHUKOB TPYIIIHI B PEIICHNUE pacCMaTpUBAeMOl MPOOIEMBI.



K xonmy obOydenuss B 11 kiacce mpeaMmeTHbIE pe3ysbTaThl Ha 0a30BOM
YpOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHHIA:

® JIEMOHCTPUPOBATH HAa MPUMEpax pPojb U MecTO (U3UKH B (OPMUPOBAHUU
COBPEMEHHOW HAy4yHON KapTHHBl MHpA, B Pa3BUTHM COBPEMEHHOW TEXHUKUA U
TE€XHOJIOTHH, B IPAKTHYECKOW IEATEIBHOCTH JIIOAEH, LEIOCTHOCTh U €IUHCTBO
($u3nYECKOI KapTUHBI MUPA;

® VYWUTHIBATh TPAHUIBl MPUMEHEHUS HM3YYCHHBIX (U3UUYECKUX MOICINICH:
TOYEYHBIM JJIEKTPUUECKUU 3apsJl, JIyd CBETA, TOUEUHbI UCTOYHUK CBETA, SIECPHAS
MOJIeJIb aTOMa, HYKJIOHHas MOJEJb aTOMHOIO sijpa MNpU pPEUIeHUH (U3HUECKUX
3aj1ay;

® pacrno3HaBaThb (U3MYECKUE SIBJICHHS (MpolecChl) U OOBSICHATh MX Ha
OCHOBE 3aKOHOB DJJICKTPOJMHAMUKM M KBAaHTOBOM (DU3UKHU: BJIEKTpUYECKas
IIPOBOJIUMOCTh, TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JACHCTBUS TOKa,
B3aMMOJICVCTBUE MArHUTOB, 3JIEKTPOMArHUTHAasI UHAYKLMS, T€HCTBUE MarHUTHOTO
IOJII Ha NPOBOAHUK C TOKOM H JIBWKYIIMICS 3apsAl, 3JIEKTPOMATHUTHBIE
Koje0aHUs W BOJHBI, HPSIMOJMHEMHOE pacnpoOCTpaHEHHE CBETa, OTPaKECHUE,
npenomiieHue, uHTepdepeHuus, audpakuus U MNOJIApU3alMsl CBETa, JAUCIEPCHS
cBera, (QoroanekTpuueckuil 3Ppdekr (dpoTodaPdexr), cBEeTOBOE HaBICHUE,
BO3HMKHOBEHUE JIMHEMYaTOro CHEKTpa aTroMa BOJOpOAa, €CTECTBEHHas W
MCKYCCTBEHHAs paIMOAKTUBHOCTb;

® ONWCHIBAaTh  HW3YYEHHBbIE  CBOWCTBA  BellecTBa  (BJIEKTPUYECKUE,
MarHuTHbIE, ONTHYECKUE, SJEKTPUUECKYI0 MPOBOAMMOCTbH PA3IUYHBIX Cpen) |
AIIEKTPOMAarHUTHbIE SBJICHUS (TIPOLECCHI), UCHONB3YS (PU3NYECKUE BETUUYHMHBIL:
IIEKTPUYECKUI 3apsf, CHWIa TOKA, DJIEKTPUUECKOE HAIPSDKEHUE, JJIEKTPUUYECKOE
COIIPOTUBIIEHUE, PA3HOCTh MOTEHIMAJIOB, IEKTPOABIIKYIAs CHJa, paboTa TOKa,
WHAYKIUS MarHUTHOTO MOJs, cujia Ammepa, cuia JIlopeHla, WHAYKTHBHOCTb
KATYIIKW, HEPrUsl 3JEKTPUYECKOrO0 M MArHUTHOTO TMOJEeH, Mepuoj] U YacroTa
KoieOaHu B KoJeOaTeNbHOM KOHTYpe, 3apsii M CHJa TOKa B IIpolecce
TFApMOHMYECKUX DJIEKTPOMATHUTHBIX KoJieOaHMWH, (OKYCHOE pacCTOsSHHUE W
ONTUYECKas CHUjla JIMH3bI, NPU ONHUCAHUU TPABUIBHO TPAKTOBATH (PUIUUECKHIL
CMBIC]I HCIIOJNBb3YEMBIX BEJIMYMH, WX OOO3HAYEHUsT U E€JIMHHUIIBI, YKa3bIBaTh
bopMysbl, CBSA3bIBAIOIIME JaHHYI0 (U3MYECKYI0 BEJIMYMHY C JPYTUMH
BEJMYMHAMU;

® OMNWCHIBAaTh M3YYECHHbIE KBAHTOBBIE SIBJICHUSI U MPOLIECCHI, HCIOIb3YS
¢usznyecKkue BEIMYUHBL: CKOPOCTh JJIGKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPTUs U UMNYJbC (POTOHA, MEPUOJI MOTypacmajia, SHEPTUS CBI3U
aTOMHBIX fJIep, NpPU ONMCAHWU MPABWIBHO TPaKTOBaTb (U3UYECKUH CMBICI
UCIOJIb3YEMBIX BEJIMYMH, UX OOO3HAYEHMs] U €AMHHULBI, YKa3bIBaThb (OPMYJIbI,
CBSI3BIBAIOLIME [JAHHYIO (PU3MUYECKYI0 BEIMYMHY C JPYIMMHM BEJIMYHMHAMU,
BBIUUCIIATh 3HAaUCHHUE (PU3MUECKON BEIMYUHBL;



® aHanM3upoBaTh (UINYECKHWE TPOIECCHl M SBJIEHUS, HCIONb3YA
¢usznyeckue 3aKOHbI W MPHUHLHUIBL: 3aKOH OMma, 3aKOHBI MOCIEIO0BATENIbHOTO H
napajyieIbHOTO  COEAMHEHHUS] TMPOBOJHUKOB, 3akoH JDxoyms—Jlenua, 3akoH
AJIEKTPOMArHUTHON MHIYKIWHU, 3aKOH MPSIMOJUHEHHOTO PacrpoCTpaHEHUsI CBETa,
3aKOHBI OTPA)KEHHUS CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEHUE ODWHINTEHHA
st poTodddexra, 3aKOH COXpAHEHHS] IHEPTUHU, 3aKOH COXPAHEHHS UMITYJIbCA,
3aKOH COXPaHEHMS IJIEKTPUUYECKOTO 3aps/ia, 3aKOH COXPAaHEHHUs MAacCOBOIO YHCIIA,
noctynatel bopa, 3akoH pagMOaKTHBHOTO pacmana, OpU OSTOM pa3inyaTh
CIIOBECHYIO (hOPMYJIHMPOBKY 3aKOHA, €T0 MAaTEeMAaTUYECKOE BBIPAXKEHHE U yCIOBUS
(rpaHuIlBl, 00J1aCTH) TPUMEHUMOCTH;

® OmpeAeNsTh HaNpaBlIeHUE BEKTOpa WMHAYKIIMM MArHUTHOTO IIOJIS
MIPOBOJTHUKAC TOKOM, CHJIbI AMriepa u cuiibl JIopeHa;

® CTPOUTH U OINMHUCHIBaTh M300paKEHHE, CO3]aBAEMOE TUIOCKUM 3EpKaJioM,
TOHKOM JIMH30M;

® BBINOJHATH IKCIIEPUMEHTHI MO0 HUCCIEOBAHUIO (PU3UYECKUX SIBICHUU U
MPOIIECCOB C HCIOJB30BAHUEM TMPSAMBIX M KOCBEHHBIX HM3MEPEHHIl: MPH 3TOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y YY4E€OHOro  HAKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIIOKEHHOTO OOOPYIOBaHHs, MPOBOIUTH OMBIT U
bopMyIUpOBaThH BBIBOJIHI,

® OCYIICCTBIISITH MPSIMbBIC U KOCBEHHBIE M3MEPEHUS (PM3UUCCKUX BEIIMUMH,
IIPU 3TOM BBIOMPATh ONTUMAJIBHBIN CIIOCO0 M3MEPEHUSI M UCTIOIB30BaTh H3BECTHHIE
METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN;

® HCCJeNoBaTh 3aBUCHUMOCTH (PH3UYECKUX BEJIWYMH C HCIOJIH30BAHUEM
NPSAMBIX HM3MEPEHUH: TpHU ITOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHpPOBATH
pE3yNbTaThl MOJYYEHHON 3aBUCMMOCTH (DU3WYECKUX BEIMYWH B BUJIE TaOIHI] U
rpaduKoB, AeNaTh BHIBOJBI 10 pe3yabTaTaM UCCIEAOBAHMUS;

e coOmomaTh mpaBwia  0O€30MACHOTO  Tpyda TMPU  MPOBEIACHUU
UCCIICIOBAaHUIA B paMKax y4yeOHOTO SKCIIEPUMEHTa, Y4eOHO-UCCIIeI0BATEIbCKON 1
MPOEKTHON AESATENFHOCTH C HWCIONIh30BAaHUEM W3MEPUTENBHBIX YCTPOWCTB U
1a060paTOpHOTO 000PYIOBAHUS;

e pemaTh pacyETHBIC 3aJa4M C SBHO 3aJJaHHOW (DM3UYCCKOM MOJIEIIBIO,
UCIOJIB3Ysl (PM3HUECKHE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAJIN3a yCIOBUSA 3a1a9U
BbIOMpATh (PU3UYECKYI0 MOAEIb, BBIACIATh (PU3NYECKHE BEIUYUHBI U (POPMYIIbI,
HEOOXOAMMBIE ISl €€ pelIeHusi, MPOBOAUTh PacdEThl U OIEHUBATh PEAbHOCTD
MOJIYYEHHOT0 3HAYeHUs (PU3HMUECKON BEJIMYUHBI,

® pemaTh KauyeCTBEHHbIE 3a/layu: BBICTPAUBaTh JIOTUYECKH
HEMPOTHUBOPEUMBYIO IIETIOYKY PACCYKIEHUH C OMOpOMl Ha W3YYECHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3MUECKUE SBICHUS;

® HCHOJIb30BaTh Opy  peuieHud  Y4eOHBIX  3a7a4 COBPEMEHHbBIE
MH(OPMAIMOHHBIE TEXHOJIOTHH JJI TIOUCKA, CTPYKTYPUPOBAHMS, HHTEPIPETALUN



U TPEJCTaBJICHUS Y4eOHOM U HAayYHO-TIONMYJSpHON MHGOpMAIUK, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHUECKU aHATH3UPOBATH MOIy4aeMylo HH(OPMAIINIO;
OOBSICHATH MPUHIUIIBI ACHCTBHS MAIIUH, IPUOOPOB U TEXHUYECKUX  YCTPOICTB,
pasnuyaTh YCIOBUS MX 0€30MacHOr0 UCIOJIb30BaHUS B MOBCEHEBHOM KU3HU;

® [PUBOJIUTH NPHUMEPHI BKJIAJa POCCUUCKUX M 3apyOekKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIECCOB OKPYXKAIOLIEro Mupa, B
pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

® CIIOJIb30BAaTh TEOPETHUYECKHE 3HAHHUA MO (HU3UKE B TOBCEIHEBHOM
KU3HU JUIs oOecrieueHus OE€30IMaCHOCTH MpU OOpallleHuH C NIpudopaMu MU
TEXHUYECKUMHU YCTPOICTBAMH, JIJIsl COXPAHEHUS 3/0pPOBbS M COOJIIOJIEHUS HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKPY’KaIOILEH Cpele;

e paboTaTh B IpyNIE C BHIIOJHEHUEM pa3IUYHbIX COLMAIBHBIX POJIEH,
IUTAHUPOBAaTh pPabOTy TPYIIBL, PAMOHAIBHO PACTIPEACTATh OOS3aHHOCTH H
IUTAHUPOBATh JCATEIHLHOCTh B HECTAHJAPTHBIX CUTYAIlMsX, aJleKBaTHO OLICHHWBATH
BKJIaJ] K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHUE PACCMAaTPUBAEMON IPOOIIEMBI.

COJEPXAHUE OBYUYEHUA
10 KJIACC
Pa3znen 1. ®u3uka u MeTOAbI HAYYHOI0 MIO3HAHMUS

®usnka — Hayka o mnpupone. HayuHble mMeToAbl MO3HAHUSA OKPYKAIOILIETO
mupa. Ponp dSkcnepuMeHTa M TEOpMHM B MPOLECCE ITO3HAHUS ITPUPOJBI.
DOKCnepuMeHT B QUBHKE.

MonenupoBanue (HU3NYECKUX SBIEHUW U MpoIleccoB. HayuHble THMOTE3HI.
duzuyeckue 3aKOHbI U TEOPHUU. |'paHMIIbI MPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB.
[IpuHUMD COOTBETCTBUSL.

Ponb u mMecTto Qu3Nku B GOPMUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MUpa, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U 1IUGPOBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanuueckoe aBrxkeHre. OTHOCHUTEIBHOCTh MEXAHMYECKOTO JIBHXKEHUS.
Cucrema orcuéra. TpaekTopus.

[lepemenienne, CKOpPOCTh (CpEAHssI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTE€pUAIbHOW TOYKHM, MX MPOEKIHH HAa OCH CUCTEMBI KOOpJWHAT.
CrnoxxeHue nepeMeneHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsSMOJIMHEHHOE IBMkeHue. [ 'paduku
3aBUCUMOCTH  KOOpDIWHAT, CKOPOCTH, YCKOpPEHHUs, MyTH U [epeMeleHus



MAaTEPUAIBHOU TOYKH OT BPEMEHMU.

CBoOogHOE nazieHue. Y CKopeHrue CBOOOHOTO NaieHUsI.

KpuBonmHenHoe  nBuxkeHue. JIBKeHME  MaTepUalbHOM  TOYKM IO
OKPY>KHOCTH C MOCTOSTHHOM 110 MOJIYJIKO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHENHAs
ckopoctb. [lepuon u yacrora odpaiienus. LleHTpocTpeMuTensHoe YCKOpEHue.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: CHUIOMETD,
JIBW)KEHUE CHAPSOB, LIEIHBIE U PEMEHHBIC ITEpEIayH.

Jlemoncmpayuu

Mopens cucteMsl OTCUETA, MILTFOCTPALUs KHHEMATUYECKUX XapaAKTEPUCTHK
JBH>KCHUSL.

[IpeoOpa3zoBaHre ABMKEHUH C UCIIOJIH30BAHUEM ITPOCTHIX MEXAHU3MOB.

[TameHnue Tei B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmronenue ABM>XeHUs Teaa, OPOIIEHHOIO MOJ YIVIOM K FOPU30HTY U
TOPU30HTAJIBHO.

N3mepenne yckopeHust cBOOOJHOTO najeHus. Hanpasienune ckopocTu pu
JBUKEHUHU IO OKPY>KHOCTH.
Yuenuueckuii sxcnepumenm, n1abopamopnsie pabomol

N3ydeHre HEpaBHOMEPHOTO IBUKEHUSA C LIENBIO ONPENEIICHUS] MTHOBEHHON
CKOpOCTH.

HccnenoBaHve COOTHOLIEHUS MEXKIY IIYTSMH, MPOMIECHHBIMUA TEJIOM 3a
[IOCJIEIOBATEIbHBIE PABHBIE TIPOMEXYTKM BpPEMEHM IIPU PABHOYCKOPEHHOM
JNBWKEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU JKUJIKOCTH.

W3yuyenue NBUKEHUS Tea, OpOLIEHHOTr0 TOPU30HTAIBHO.

Tema 2. Jlunamuxa

[Ipuanun  otHocutensHOCcTH  l'ammnes.  IlepBeiii  3akoH  Hbrotona.
WNHepuuanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3uinuu cui. Bropoit 3akon HproToHa
JUIS MAaTEPUAJIbHOW TOUKM. Tpernii 3akoH HproTOHA 1151 MaTepranbHbBIX TOUEK.

3akoH BcemupHoro taroreHuss. Cuia Tsbkectn. IlepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Buabl Tpenus (okosi, CKoibxkeHus, kauenusi). Cuna tpenust. Cyxoe
tpenue. Cuia TpeHUs CKOJIbKEHUs U cuia TpeHus nokos. Kosdduuuent tpenus.
Cuia cCOnpoTUBIIEHUS IPU IBH)KEHHUH TEJIA B )KMIKOCTH WJIU Tas3e.

[ToctynaTenbHoe U BpalaTeNIbHOE IBUKEHIE a0COTIOTHO TBEPIOTO TEA.

MOMEHT cuiibl OTHOCUTENBHO OCH BpamieHus. llnedo cunbl. YcnoBus
paBHOBECHUS TBEPAOTO TEIA.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: NOAIIUIHUKH,
JBUYKEHUE UCKYCCTBEHHBIX CITyTHUKOB.



Llemoncmpayuu

SIBnenue nuepuu.

CpaBHeHUEe Macc B3aUMOJICHCTBYIOIINX TEI.

Bropoi 3akon HeroToHa.

N3mepenune cuil.

CnoxeHnue cui.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT JA€(OpPMAIIUU.

HesecomocTts. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUSI U CKOJIbKEHUSI.

Y cnoBust paBHOBeECHS TBEPIOTO Tenna. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopnvle pabomuol

N3yuyenue npmkeHus Opycka o HaKJIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BOZHUKAIOIINUX B IIPYKUHE U
PE3UHOBOM 00pasIie, OT ux nedopmanumu.

HccnenoBanne yclaoBHM pPaBHOBECHS TBEPAOrO TEJIA, HWMEIOIIETO OCh
BpAILICHUS.

Tema 3. 3akonbl cOXpanenus 6 Mexanuke

NMnynse MatepualibHOM TOYKM (Te€na), CUCTEMBbl MaTEpUAIbHBIX TOYEK.
NMnynbec cuUiibl U1 U3MEHEHUE UMITYJIbCa Tejla. 3aKOH COXPAHEHUs] HMITYJIbCa.
PeakTuBHOE NBUXKEHUE.

PaGoTa cusnbl. MOIIIHOCTB CHUJTBI.

Kunernueckass s>Heprusi MarepuaibHOW TOuku. Teopema 00 H3MEHEHUU
KUHETUYECKOU SHEPTUHU.

[TorennumanbHas SHEprusl. ITorenuuanbHas SHEprud YIpPyTo
neopMupoBaHHOM  TpykuHbl. [loTeHImManpHass HHEprus Tejda  BOJIU3H
MMOBEPXHOCTHU 3EMIJIH.

[loTeHmumanpHaple W HEMOTCHIMAIbHbIE  CWiIbl.  CBs3b  pabOTHI
HENOTEHUHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPTHMU CUCTEMBI TEJ.
3aKOH COXpaHEHUSI MEXaHUYECKON SHEPIUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHn4eckne yCTpoWCTBA W MPAKTUUECKOE MPUMEHEHHE: BOJAOMET, KOIED,
MPY>KUHHBIN TUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHUs UMITYJIbCA.

PeaktuBHOE IBUKEHHUE.

[lepexon moTeHIIMANBHON SHEPTUU B KWHETHYECKYIO U 00OPaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsi

N3yyeHue abCOMOTHO HEYNPYTOTO yAapa ¢ MOMOIIBIO ABYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

HCCJ’IGI{OB&HI/IC CBA3U pa6OTBI CHUJIBI C U3MEHEHHUEM MEXaHUYECKOU OHCPIun



TCJIa Ha IPUMCPC PACTAKCHUA PC3MHOBOIO KT'yTaA.

Pa3nea 3. MoJiekyisipHas Gu3uKa U TEPMOJANHAMMKA

Tema 1. Ocroévl MONEKYAAPHO-KUHEMUYECKOU Mmeopuu

OCHOBHBIE TTOJIOKEHUS MOJIEKYJSIPHO-KMHETUYECKOW TEOPUU M UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Huddysus. Xapakrep ABKEHUS U
B3aMMOJICUCTBHSl YaCTUIl BeHIeCTBA. MOJENN CTPOCHHS Ta3oB, KUAKOCTEH u
TBEPBIX TEJ U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojeleid. Macca u
pa3Mepsl Mosiekyil. KonnuectBo Bemectsa. [loctositnaas ABoraapo.

TemmoBoe paBHoBecue. Temmneparypa u e€ msmepenue. lllkana temneparyp
Llenbcus.

Mopnens  upeanpHOoro raza. (OCHOBHOE  YpaBHEHHME  MOJIEKYJISIPHO-
KWHETUYECKOW TEOpUH HACAIbHOTO Ta3a. AOCOJIIOTHAs TeMIleparypa Kak Mepa
CpPEIHEW KHHETHYECKONW SHEpPruM TEIUIOBOIO JBMKEHUs dactul rasza. lllkama
temneparyp KensBuna. ['a3oBble 3akOHBI. YpaBHeHue MenneneeBa—Knanenpona.
3akoH [lamprona. M30mponeccsl B Ha€aIbHOM Ta3e C MOCTOSHHBIM KOJIMYE€CTBOM
BelllecTBA. ['pauyeckoe MpeACTaBICHHE H30MPOLIECCOB: HM30TEpMa, H30X0pa,
nzo0apa.

TexHUYecKHue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME TUCKPETHOE CTPOEHUE BellecTBa, (ororpaduun
MOJIEKYJI OPraHUYECKUX COETUHEHHM.

OneiThl 0 AUGPGY3UN KUIKOCTEN U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mogensb onbita LlTepHa.

OneIThI, JTIOKa3bIBAIOIIHE CYILIECTBOBAHUE MEXMOJIEKYIISIPHOTO
B3aUMOJICCTBHUSL.

Monens, HLTIoCTpUpYIOIIas IPUPOAY AABICHUS T'a3a HA CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIUE YpPaBHEHUE COCTOSHMSI HJI€aJbHOTO Tasa,
U30IPOLIECCHI.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomsi

OmnpeneneHne Macchl BO3/lyXa B KJIIACCHOM KOMHAT€ Ha OCHOBE M3MEPEHUM
00bEMa KOMHATHI, JaBJICHUS U TEMIIEPATYpPhI BO3AyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEKy ITapaMeTpaMH COCTOSIHUSL pa3peKEHHOTO
rasa.

Tema 2. Ocnosbt mepmoounamuxu

Tepmoaunamuyeckast cucteMa. BHYTpeHHsiE 3HEprusi TepMOJAMHAMUYECKOM



CUCTEMBI U cTIOCO0BI €€ m3meHeHus. KomuecTBo TemnoTsl u pabota. BHyTpeHHss
SHEpPrusi  OJHOATOMHOTO  HJeallbHOro  rasa. Buasl  Temionepenayu:
TETUIONPOBOJAHOCTh, KOHBEKIIUS, U3TyUYCeHHE. Y IeIbHas TEINIOEMKOCTh BEIECTBA.
KonnuecTBO TEIUTIOTH NpH TETUIONEpEIAYeE.

[lonsitue 006 aaumabatHOoM Tmporiecce. llepBhlifi 3aKOH TEPMOIAMHAMUKH.
[IpuMeHeHre TepBOTO 3aKOHA TEPMOJMHAMHMKU K H3ompoleccaM. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akoH TepMmoamHamuku. HeoOpaTuMocCTh TPOIIECCOB B MPHUPO/IE.

TerutoBbie MamuHbL. [IpUHIMITEI JEWCTBUS TEIUTOBBIX MAIIUH.
[IpeoOpazoBanusi sHEpruM B TEIUIOBBIX MamuHax. KoadduimeHt mnone3noro
nevictBust TerioBod MamuHbl. [lukn KapHo u ero kodpduumeHT Moie3HOro
JEUCTBUA. DKOJIOTHUECKUE MPOOIeMbl TEIUIOIHEPTETUKH.

TexHu4yeckue ycTporucTBa U MPAKTUYECKOE MPUMEHEHUE: JBUTATETb
BHYTPEHHETO CTOpaHusi, ObITOBOM XOJIOAMIBHUK, KOHIUITMOHED.

Jlemoncmpayuu

N3mMeHeHre BHYTPEHHEH SHEpPruu Tejla MPU COBEPIICHUU PaOOThI: BBLIET
npoOKKW M3 OYTBUIKM TOJ JCHCTBHEM CXKATOTO BO3AyXa, HarpeBaHue s¢upa B
JATYHHOU TpyOKe MMyTEM TpeHUs (BUAECOIEMOHCTpALIHS).

N3meHenue BHyTpeHHEN SHEPTUH (TeMIIepaTyphl) TeJa Mpyu TeIuionepeaaye.

OneiT MO anuabaTHOMY paCIIUPEHUI0 BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mogenu napoBoil TypOWHBI, ABUTATENS BHYTPEHHETO CTOPAHUS, PEAaKTUBHOTO
JIBUTATEJI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

N3mepeHne yaenbHON TEIIOEMKOCTH.

Tema 3. Azpezammnsvie cocmoanusn eeuecmea. Dazoevle nepexoonvt

[TapooOpa3zoBanue u KoHaeHcamnus. Vcnapenue n kumneHue. AOCONIOTHAS U
OTHOCHUTEIIbHAsA BJIAXHOCTh BO3ayxa. HaceimeHHslii map. YnaenbHas TeEIUIOTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrannmueckue u amopdubie Tena. AHU30TPONHMS CBOWCTB
kpuctamioB. Kugkue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpucTayui3anus. Y aenbpHas TerioTa miasienus. Cyomumarus.

YpaBHEHHUE TEIIOBOrO OaaHca.

TexHn4eckrue YCTpPOWCTBA M IPAKTUUYECKOE NPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KAUIOPUMETP, TEXHOJOTUH TOJTYYEHUsS] COBPEMEHHBIX MATEPUAIIOB, B
TOM YHCJIE HAHOMATEPUATIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoliCTBa HACBHIILIEHHBIX MMapOB.

Kunenuve npu noHUKEHHOM JaBJICHUMU.



CriocoObI M3MepeHus BIAKHOCTH.

HabGnronenue HarpeBaHus U IUIABJIEHUS KPUCTAUIMYECKOrO BEIECTBA.
JleMOHCTpanust KpUCTaIoB.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

M3MmepeHre OTHOCUTEIBHOMN BIAKHOCTH BO3AYXa.

Pasznen 4. DnekTpoauHAMHUKA

Tema 1. Inekmpocmamuka

OnexTpuzaumst Tel. OJEKTpUYeCKHil 3apsn. J(Ba BuIa 3IEKTPUYECKUX
3apAnoB. IIpOBOOHUKH, OUANEKTPUKMA W TOJYIPOBOJHUKH. 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3aps/a.

B3anmoneiictBue 3apsaaoB. 3akoH Kynona. ToYeUHBbI 3IEKTPUUYECKUI 3apsi.
DnekTpudeckoe nojue. HanpsskEHHOCTD anekTpuyeckoro mnois. [IpuHnun

CYHEPIIO3ULIUN IEKTPUUECKUX IOJIeH. JINHUN HAPSKEHHOCTHU 3JIEKTPUYECKOTO MOJISL.

PaGora cunm  anekrpocraruueckoro  mois.  Ilorenuman.  PasHocTh
MOTEHIHAIOB. [IpOBOOHUMKM W JUANEKTPUKU B IJIEKTPOCTATHYECKOM IIOJIE.
JludnexkTpryeckass MPOHUIIAEMOCTb.

DnekTpoéMKOoCcTh. KoHeHCATOp. DNEKTPOEMKOCTD TIOCKOTO KOHAEHCATOPA.
OHeprus 3apsLKEHHOTO KOHJIEHCATOopa.

TexHn4eckue yCTPOMCTBA W IPAKTUUYECKOE IPUMEHEHHUE: DIEKTPOCKOII,
AIIEKTPOMETpP, BJIEKTPOCTaTHUECKas 3alluTa, 3a3€MJIEHHUE 3JIEKTPOIpHOOpOB,
KOHJIEHCATOp, KOMMPOBAJIBHBIN anmnapar, CTPYWHBINA IIPUHTED.

Jlemoncmpayuu

Y CTpoRCTBO M NPUHIUIT AEUCTBHUSI AJIEKTPOMETPA.

B3anMoaenicTBrE HAAIEKTPU30BAHHBIX TET.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpOBOIHUKH B 3JIEKTPOCTATHYECKOM IOJIE.

DneKTpocTaThuecKas 3aluTa.

JIA3JIEKTPUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCAaTOpa OT IUIOLIAIN
IJIACTUH, PACCTOSHUS MEXAY HUMHU U TUAJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHJEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepeHne 351eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmosannwtil Inexkmpuueckuit mox. Toxu ¢ paznuunvlx cpeoax

ONEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHMUS 3JIEKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuia Toka. [IocTOSHHBIN TOK.

Hanpsxenue. 3akon OMa 115 ydacTKa LEIu.

DJIEKTPUYECKOE COIMPOTUBJICHUE. Y IEIbBHOE CONPOTHUBJIEHUE BEIIECTBA.
ITocnenoBarenbHOE, NapAILIEIBHOE, CMELIAHHOE COEINHEHUE IPOBOJHUKOB.



PabGora oanekrpuyeckoro Toka. 3akoH Jxoyms—Jlenma. MomrHoCTh
3JIEKTPUYECKOTO TOKA.

DNEeKTPOJBIKYIAs CUJla MU BHYTPEHHEE CONMPOTUBIICHUE UCTOYHUKA TOKA.
3axon Oma 1151 MOJTHOM (3aMKHYTOM ) 3JieKTpudeckon nenu. KopoTkoe 3aMbIKaHue.

DJIEKTpOHHAasi ~ MPOBOAMMOCTb  TBEPIABIX  METAIOB.  3aBUCUMOCTH
CONIPOTHUBJIEHUSI METAILIOB OT TEMITEpaTypbl. CBEPXITPOBOAUMOCTD.

DIIEKTPUYECKUM TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBOJHUKH. CobOcTBeHHas 151 MPUMECHASI  MPOBOJUMOCTD
oTynpoBOHUKOB. CBoCcTBa p—N-niepexoaa. [lonynpoBogHUKOBBIE IPUOOPHL.

ONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  d3JIEKTPOJUTOB.
DIIEKTPOIUTAYECKAS TUCCOLUALUA. DIEKTPOIIHU3.

OnekTpudeckuid TOK B Tra3zax. CaMOCTOSITENbHBIA M HECAMOCTOATEIIbHBIN
pa3psan. Momuus. [Inazma.

TexHH4ecKkue YCTpPOMCTBA U IMPAKTUYECKOE IPUMEHCHHUE: aMIIEPMETP,
BOJIBTMETpP, pPEOCTaT, HCTOUYHHUKH TOKA, OAJIEKTPOHArpeBaTEIbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIIbHBIE TTPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BaKYYMHBIN THO]I,
TEPMUCTOPHI U POTOPE3UCTOPHI, OJTYITPOBOJHUKOBBIN THO]], TaJIbBAaHUKA.

Jlemoncmpayuu

N3mepeHue CUITbl TOKAa U HAIIPSKEHUS.

3aBUCHUMOCTh COMPOTUBIICHUS [WIMHAPUYECKUX MPOBOJHUKOB OT JJIUHBI,
IJIOIIAH [TONEPEYHOr0 CEUYCHUSI U MaTepralia.

CmenranHoe COeIMHEHNE MPOBOJHUKOB.

[Ipsmoe wu3MepeHue »BIEKTPOABMXKYILIEH cuibl. KopoTkoe 3amblkaHue
rajJbBaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHHUSI.

3aBUCUMOCThH COITPOTUBIICHUSI METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoii pa3psa ¥ IpOBOAUMOCTb BO3/1yXa.

OIHOCTOPOHHSISI TPOBOIUMOCTH AMO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydeHne cMenaHHOro COCIMHEHHS PE3UCTOPOB.

N3Mepenue 3JIeKTpOABUKYIIEH CUJIbl UCTOYHHKA TOKA U €r0 BHYTPEHHETO
COIIPOTHUBJICHUA.

HabGmroienne snekrpoaunsa.

MesxknpeaMeTHbIe CBSI3H

Nzyuyenue kypca ¢uszuku 6a3oBoro ypoBHs B 10 Kiacce OCyIIeCTBISETCS C
YYETOM COAEPKATEIBHBIX MEXIPEAMETHBIX CBSI3€M C KypcaMHd MATEMATHKH,
OMOJIOTHUH, XUMUH, T€Orpaduu U TEXHOJIOTHH.

Meocnpeomemnvie nonsimusi, CBSI3aHHbIE C M3YYEHHEM METOJOB HAYYHOTO
MO3HAHUA: SIBJIEHWE, Hay4HbId (akT, rumnoresa, (Qpuanyeckas BeTUUYMHA, 3aKOH,
Teopusi, HaOMIOCHUE, SKCIIEPUMEHT, MOJICIIMPOBAHNE, MOJIEITb, U3MEPEHUE.



Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHMH, JuHEHHas (yHKUuS,
napaboia, runepoosa, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKHE (YHKITHH:
CUHYC, KOCHHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMHA HA OCU KOOPJAUHAT, CII0KEHUE BEKTOPOB.

buonocus: mexanndyeckoe IBUKEHUE B )KMBOU npupoze, nuddysus, ocMoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BUABI TEIUIONEPEIauH, TEIJIOBOE PaBHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B )KUBOM IIPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAs MAacCa, TEIJIOBBIE CBOWCTBA TBEPABIX TEN, KUAKOCTEU H
ra3oB, 3JICKTPUYECKHE CBOWCTBA METAJUIOB, 3JIEKTPOJUTUYECKAS HUCCOLMALNS,
raJibBaHUKA.

l'eocpaghus: B1axxHOCTb BO3/lyXa, BETPbL, 0APOMETP, TEPMOMETP.

Texnonozus: npeoOpa3OBaHUE JBHKEHUN C HCIOJIb30BAaHUEM MEXaHU3MOB,
y4€T TpEHHUS B TEXHUKE, IOIIIMIIHUKY, HMCIOJb30BAaHUE 3aKOHA COXPaHEHUs
UMITyJIbCa B TEXHUKE (pakeTa, BOAOMET M JpPYTHUE), JBUraTeidb BHYTPEHHETO
cropanusi, napoasi TypOUHa, OBITOBOM XOJOJUIBHUK, KOHIULIUOHEDP, TEXHOJIOTHH
MOJIyYeHUS] COBPEMEHHBIX MAaTepuajoB, B TOM YHCJI€ HAaHOMAaTepUaJOB, U
HAaHOTEXHOJIOTUH, 3JEKTPOCTATUYECKAsl 3allUTa, 3a3€MJICHUE 3JIEKTPONpPUOOpOB,
KCEpOKC, CTPYMHBIN IPUHTED, AJIEKTPOHArpeBaTEIbHBIC npuOopBHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Pa3znen 4. DnekTpoauHAMUKA

Tema 3. Maznumnoe none. IneKmpomazHUMHAA UHOYKUUA

I[locTtossHHble  MarHuThl.  B3aumMoaeHMCTBHE  IOCTOSIHHBIX ~ MarHHUTOB.
MarautHoe mnose. Bexktop MarHuTHOW WHAYKUMHU. [IpuHOMn cynepnosuunu
MAarHUTHBIX MOJIEW. JIMHMKM MAarHUTHOM MHAYyKIMU. KapTuHa NMHHUN MarHUTHOU
WHIYKIHUU TOJIS IOCTOSSHHBIX MAarHUTOB.

MarautHoe T1I0Ji€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUH HWHIYKUUAH
MArHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJIHHUKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaeicTBue npoBOJHUKOB C
TOKOM.

Cuiia AMmnepa, €€ MOyJib U HallpaBJICHUE.

Cuina Jlopenua, €€ MOJly/ib U HarnpapiieHUE. JIBUKEHHE 3apsSyKEHHOM YaCTUIIbI
B OJIHOPOJIHOM MarHUTHOM noje. Pabota cuisl Jlopenta.

SIBneHne HNEKTPOMArHUTHOM WHAYKUMH. [IOTOK BEKTOpa MAarHUTHOM
WHIYKIMHA. OJIEKTPOABIKYILAS CWJIA HWHIYKIMHU. 3aKOH 3JIEKTPOMAarHUTHOM
unaykuu dapanest.

BuxpeBoe »snekTpuyueckoe Tmosie. ONEKTPOJBIKYIIAs CUla HHIYKIUU B



MIPOBOJIHUKE, IBUKYIIEMCS MTOCTYIATEIBHO B OAHOPOIHOM MAarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTh.  SIBJIGHHE CaMOMHIYKIMHU. OJIEKTPOJBIDKYIAs  CuUjla
CaMOWHTYKIINH.

DHEPrusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHHUE: IOCTOSHHbBIC
MArHuThl, BJEKTPOMATHUTHI, JJIEKTPOJABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTUll, UHAYKIIUOHHAS T1€Yb.

Jlemoncmpayuu

OnsIT Dpcrena.

OTKIJIOHEHHE PTIEKTPOHHOTO ITy4YKa MArHUTHBIM IOJIEM.

JIvHUM MHAYKIMYA MAarHUTHOTO TOJISL.

B3aumoperncTBre 1ByX IPOBOJHUKOB C TOKOM.

Cuna AMnepa.

JeiicTBre cuibl JIopeHiia Ha HOHBI SJIEKTPOJIUTA.

SIBeHME AIEKTPOMArHUTHOW MHIYKIIUU.

[IpaBuiio Jlenna.

3aBUCHUMOCTh 3JIEKTPOJBHKYIIEH CUJIbl MHIYKIIMU OT CKOPOCTH M3MEHEHUS
MarHuTHOTO MOTOKA.

SIBneHne caMOMHIYKIIWH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

N3ydyeHrne MarHuTHOTO MOJISI KATYIIKH C TOKOM.

HccnenoBanne AeHCTBUSA NOCTOSTHHOTO MarHUTa Ha paMKy ¢ TOKOM.

HccnenoBanue sIBICHUS SJIEKTPOMATHUTHON MHIYKIWH.

Paszpnen 5. Kore6anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHble KOAe0AHUA

Konebarenbnas  cucrema. CBOOOIHBIE  MEXaHWYECKHE  KOJeOaHWMS.
I"apmonnyeckue kosnebanus. [lepuon, wacrora, amrmumuryga u ¢asza KojieOaHU.
[IpyxvHHBIN MasATHUK. MaTreMaTU4EeCKUM MAsTHUK. Y PaBHEHUE TapMOHUYECKUX
koJjebanuii. [IpeBpaliieHre YHEPrun NPy rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii  koHTYp. CBOOOIHBIE 3JICKTPOMATHUTHBIE KOJICOAHUS B
UJCATbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXAY MEXaHWYECKUMU U
ANEKTPOMATrHUTHBIMU KosieOanusimu. @Dopmyna TomcoHa. 3akoH cOXpaHEHUS
SHEPTUU B UJICATHHOM KOJIEO0ATETHHOM KOHTYPE.

[IpencraBienne o 3aTyxaronux KojieOaHusX. BeIHYX)Ie€HHbIE MEXaHUYECKUE
kosneOanus. Pezonanc. BeiHyXI€HHbIE 3JIEKTPOMArHUTHbIE KOJIeOaHMUs.

[Tepemennbiii  TOK. CHUHYCOWJAJBbHBIM MEPEMEHHBI TOK. MOIIHOCTh
MEPEMEHHOT0 TOKAa. AMIUIUTYAHOE U JEUCTBYIOIIEE 3HAYEHHE CHUJIBI TOKa H



HaMpsHKEHUSL.

Tparcdopmarop. [IponsBoacTBo, mepemnada U MOTPeOICHNUE IIEKTPUIECKOU
SHEPruu. DKOJIOTUYECKHE PUCKU TPU MPOU3BOJICTBE 3JIEKTposHepruu. KympTypa
UCIIOJIb30BaHUs JIEKTPOIHEPTIUU B IOBCETHEBHOM KU3HMU.

TexHuyecknue ycTpoWCTBAa M MPAKTUYECKOE IMPUMEHEHUE: SIICKTPUYECKUM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanre mapamMeTpoB KoJIEOATEIbHOW CUCTEMbl (MPYKUHHBIA WIH
MaTeMaTUYECKUI MasTHUK).

Hab6nronenue 3aryxarommx kojaedbanuii. McciemoBanue CBOMCTB

BBIHYXJIEHHBIX KoJieOaHuii. Habmonenre pe3oHaHca.

CB0oOOIHBIE 2JIEKTPOMArHUTHBIEC KOJIE€OaHMUS.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHHM ) JJIA
AJIIEKTPOMATHUTHBIX KOJICOAHUIA.

Pe3onanc nmnpu mocCHenOBaTEIbHOM COCIMHEHUU PE3UCTOpa, KaTYIIKU
WHJIYKTUBHOCTH U KOHJIEHCATOPA.

Mopens TUHUM STIEKTpOIiepeIayn.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsi

HccnenoBanrie 3aBUCUMOCTH TIEpUOJIa MaJIbIX KoJieOaHWI Tpy3a Ha HUTH OT
JUTMHBI HUTH U MAacChl Tpy3a.

HccnenoBanre MEpPEeMEHHOTO TOKa B LENU W3  IOCJEI0BAaTENIbHO
COEMHEHHBIX KOHJEHCATOPA, KaTyIIIKU U PEe3UCTOpa.

Tema 2. Mexanuueckue u 31eKMpoMazZHunHble 60JIHbL

Mexanuyeckue BOJIHBI, YCIOBHSL pacnpoctpaneHud. llepuon. CkopocTh
pacrpocTpaHeHuss W JJjuHa BOJIHBL [lomepedHble W MPOAOJbHBIC BOJIHBI.
Nutepdepentus u audpakiusg MEXaHUIECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3Byka.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSL U3TYUYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anektpomarautHoil BosiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaKCHHUE, MpeSIoMJIEHUE, ToJsspu3anus, Judpakius,
untepdepenius. CKOpocTh JIEKTPOMArHUTHBIX BOJIH.

[[Ixana >JeKTPOMArHUTHBIX BOJIH. [[puMeHeHHE 3JIeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHLMTBI paAUOCBSI3U U TENEBUICHUS. Paguonokanus.

DNEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIECH Cpeibl.

TexHuyeckue yCTpPOMCTBA M MPAKTHUYECKOE MPUMEHEHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPa3ByKOBas AMArHOCTHMKA B TEXHHKE W MEIULMHE, pajap,
paauonpuEMHUK, TEJIEBU30p, aHTeHHA, TenedoH, CBY-neusb.

Jlemoncmpayuu

O6pa3oBaHue U pacpoOCTPaHEHNE MONEPEYHBIX U MPOI0JIbHBIX BOIH.



KoneGmromieecs Te10 Kak HCTOYHUK 3BYKa.

HabGnronenue orpaxeHus: M NpeJOMIICHHS] MEXaHUYECKHUX BOJIH.

Hab6mronenue narepdepenimy u nudpakiimu MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabGnrogenue cBsizu TpPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYAOU U
4acTOTOM KOJeOaHUIA.

HccnenoBanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTpa)KEHUE,
peoMIICHUE, OJSIpU3alus, AUPPaKIHsl, UHTEpPEepeHIus.

Tema 3. Onmuxka

['eomerpuueckas onruka. lIpsmoiMHENHOE pacHpoOCTpaHEHUE CBETa B
oaHopoHou cpene. JIyu cBera. ToueuHblil HICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OoTpaxeHusi cBeTa. [locTtpoeHue n3o0pakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MIPEIOMIICHUS CBETA. AOCOJIIOTHBIN MOKA3aTENb
npenomneHus. llomHoe BHyTpeHHee oTpaxeHue. [IpenenpHbI Yros ITOJIHOTO
BHYTPEHHETO OTPAYKECHHUSI.

Hucnepcus ceeta. ClnoxHbIN cocTaB O6enoro cseta. Ler.

ColOuparomie u pacceuBaroliue JuH3bl. ToHkass JuH3a. DokycHOe
pacCTOSITHUE W ONTHYECKash Cujia TOHKOW JuH3bL. [locTpoenue wuzoOpakeHUil B
coOuparolx U paccerBaromux JuH3ax. Dopmyna TOHKOW JIMH3BL. YBEITUYCHHE,
JTaBaeMoO€ JTUH30M.

[Ipenenbl TPUMEHUMOCTH TEOMETPUUECKON ONITHKH.

BonnoBass ontuka. WuTepdepennusi cera. KorepeHTHble HCTOYHUKH.
VYcaoBus HaOMoOIEHWS MAaKCUMyMOB M MHHMMYMOB B HHTep(hEpEeHIMOHHOU
KapTHHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. [udpakiuvonHas pemeérka. YcCIoBUE HaOIIOIEHUS
[JIABHBIX ~MAaKCUMyMOB TIpU  TMAaJ€HUM MOHOXPOMATHYECKOTO CBE€Ta Ha
TU(GPaKIIUOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpPOMCTBA M MPAKTHUUECKOE TMPUMEHEHHUE: OYKH, JIyIa,
¢doToamnmapaT, NPOEKIMOHHBIA amnmapar, MHUKPOCKOI, TEJIECKON, BOJIOKOHHAs
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, MOISTPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE PacHpOCTPAHEHUE, OTPAXKEHHE U MPEIOMIIEHUE CBETA.
OnTuyeckue mpuOOpHI.

[lonHoe BHyTpeHHEE OTpaxeHne. Mozenb CBETOBOAA.

HccnenoBanre CBOMCTB M300paKeHUN B JIMH3aX.

Mopenu MuKpocKkona, TeJIeCKona.

HaGmronenue unrepdepeHimy cera.

Hab6nronenue nudpakimm crera.



HaOnronenue nucnepcuu cBera.

[lony4yeHune ciekTpa ¢ MHOMOIIBIO IPU3MBL.

[Tomydyenue crekTpa ¢ HOMOUIbI0 AU(PPAKIUOHHON PEIETKH.
Habmronenue nomnsipuzanuu cBera.

Vuenuueckui sxcnepumenm, 1abopamopusie pabomul
M3mepeHne mokazaTens nMpeaoMIIeHus cTekiia. MccienoBanne cBOMCTB
n300paxenuii B mnH3ax.Habmonenue nucnepcuu ceera.

Pa3nes 6. OcHOBBI cleMAJIBLHOI TEOPUH OTHOCUTEIbHOCTH

['panuubl  NPUMEHUMOCTHM  KJIACCMYeCKoM  MexaHuku.  [locTynarsl
CIIELIMAIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTh MOAYJIA CKOPOCTH
CBETa B BaKyyMe, IPUHIUI OTHOCUTEIBHOCTH DUHIITEMHA.

OTHOCHUTENIBHOCTD OJHOBPEMEHHOCTH. 3aMEUICHHE BPEMEHU U COKPAILCHHE
JUTUHBI.

OHEPrysi U UMITYJIbC PEIATUBUCTCKON YACTHULIBIL.

CBs3b MaccChl C JHEPrUEN U UMITYJIbCOM PEIIATUBUCTCKOM YaCTULIBI. DHEPTUA
ITOKOS.

Paznen 7. KBanToBasi pusuka

Tema 1. Dnemenmot KGAHM OGO ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3Hepruu GOTOHA C €r0 YaCTOTOU. DHEPTUs
Y UMITYJIbC (POTOHA.

OTtkpsiThe 1 ucciaeaoBanue Gporodddexra. OnbiTel A. I'. CroneroBa. 3akoHbI
dboTorddexra. YpaBHenue DuinmTerHa s pororddexra. «KpacHas rpanuiiay
dboToaddekra.

JaBnenne ceera. OnbiTel [1. H. JleGenena.

XUMHUYECKOE JIEUCTBUE CBETA.

TexHudeckue yCTpONCTBA W TMpaKTUYECKOe MpUMEHeHue: (OTOIIEMEHT,
dboTomaTUMK, COTHEUHas: OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®dotordPdeKT Ha YCTAaHOBKE € IIMHKOBOM TIACTUHOM.

HccnenoBanne 3ak0HOB BHEMTHETO GoTodddexTa.

Ceeroauo.

Conneunas 6aTtapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pe3epdopna mo paccesHuio o -4acTHII.
[Lmanerapnas mopmens aroma. llocrymarel bopa. M3nydeHwe W moriouieHue
(GOTOHOB MpU TMEpexoje aToMa C OAHOTO YpPOBHS JIHEPruuM Ha Apyrou. Bumw
cnekTpoB. CHIEKTp YpOBHEN 3HEPIUHU aTOMa BOJOPOAA.



BosHoBbIE cBOViCcTBA yacTull. Bosnsl ne bpoiins. KopryckynsipHO-BOJIHOBOM
Ty aJI3M.
CHOHTaHHOE U BBIHYKJIEHHOE U3JTy4YEHHE.
TexHuyeckue yCTpOMCTBA M TPAKTUYECKOE MPUMEHEHHUE: CIEKTPabHBINI
aHanu3 (CIEKTPOCKOI), Ja3ep, KBAHTOBBINA KOMITBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopaa.
OmnpeneneHue IIMHBI BOJIHBI JIa3epa.
HabGnronenue nuHenvyaTbiX CIIEKTPOB U3ITyUYEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi
Hab6nronenue nuHedyaToro CrexkTpa.
Tema 3. Amommnoe aopo
OKCIEPUMEHTBI, JOKa3bIBAIOIIME CIIOXKHOCTh CTpoeHUs sapa. OTKpwITHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopma mo  ompepeneHuio  cocTaBa
paanoakTUBHOrO u3nydeHus. CpoiictBa anb(da-, OeTa-, raMMma-U3Iy4eHUS.
BiusHue paguoakTUBHOCTH Ha JKUBbIE OPTaHU3MBI.
OtkpeiTHE TIpoTOHA M HeWTpoHa. HykimonHas moxens sigpa I'eitzenOepra—
NBanenko. 3apsn saapa. MaccoBoe uucio sapa. U30Tomnsbl.
Anbda-pacnaa. OIEKTPOHHBIM M TO3UTPOHHBIA OeTa-pacnan. [amma-
U3JTy4YeHHE. 3aKOH PaJIMOAKTUBHOIO pacnaja.
DHeprus CBA3M HYKJIOHOB B sifipe. Saepubie cuibl. Jlepekt Macchl sapa.
Snepnsbie peakuun. [lenenve n cuHTe3 AI€p.
SAnepnwiii peaktop. Tepmosinepusiii cunTe3. [IpoOnemMbl W TEPCHEKTUBBI
AIEPHON SHEPIETUKH. JKOJIOTMYECKUE ACTIEKTHI IAEPHON SHEPTETUKHU.
DneMeHTapHbIe YacTUlbl. OTKPBITHE TO3UTPOHA.
MeTtonpl HAOMIOICHUS ¥ PETUCTPALIUN SJIEMEHTAPHBIX YaCTHII.
dyHIaMeHTaIbHbIE B3aUMOACHCTBUSA. ENMHCTBO (hM3MUECKOM KapTUHBI MUPA.
TexHuyeckue yCcTpoWCTBa M MPAKTUYECKOE NMPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siaepHblil peakTop, aToMHast bomoa.
Jlemoncmpayuu
Cu€TUrK MOHU3HUPYIOIINX YACTHLI.
Yuenuueckuii sxcnepumenm, nabopamopusie pabomul
HccnenoBanue TpekoB YacTHIl (110 TOTOBBIM (poTorpadusim).

Pa3nes 8. DiieMeHTHI ACTPOHOMHUHU U ACTPOPU3UKHU
Oransl pa3BUTHs acCTpoHOMUM. lIpuKnanHOe 1 MUPOBO33pEHYECKOE 3HAYCHHE
aCTPOHOMUM.
Bun 3BézgHoro HebOa. Co3Be3ausi, spkue 3BE3bI, IUIAHEThI, UX BHUIUMOE
JBHKCHUE.



ConneuyHas cucreMa.

Connue. ConHewyHass akTUBHOCTh. Mcrounuk sHeprum CosiHIIAa U 3BE3.
3BE3/1bI, UX OCHOBHBIC XapaKTEpUCTHUKHU. JlMarpamma «CHEKTpajdbHBIM Kiacc —
CBETHUMOCTb». 3BE3/bl TJIABHOW MOCIENOBATENIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTB» IS 3BE3]] [IaBHOM MOCIEA0BATEIbHOCTH. BHyTpeHHEE CTpOEHUE
3BE3/1. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Bodtonnu CoJHIIA U
3BE3/. DTaIbl )KU3HU 3BE3]I.

Mneunsiii Ilyte — nama [amaktuka. Ilonoxenue u nwxenue ConaHua B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky u kBaszapbl. YEpHbIE IBIPBI B sApax
TaJaKTHK.

Bcenennas. Pacuiupenue Beenennoil. 3akon Xa061a. Pazberanue rajakTuk.
Teopus bonbmoro B3peiBa. PenukroBoe usiyyeHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUMU.

Yuenuueckue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUH TSI ONPENICNICHUs TI0JIOKEHUSI HEOECHBIX O0OBEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3ausd CEeBEPHOIO MOJIyIIApHUs U IPKUE 3BE3/bI.

Hab6mronenus B reneckon JIynsl, mianer, Mieunoro [lytu.

O0o0maromiee NOBTOPEHNE

Ponp ¢usuku u acTpoHOMHHM B DKOHOMHYECKOM, TEXHOJOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOHN cepax NesTeIbHOCTH YEJIOBEKA, pOJib U MECTO (PU3UKU
Y aCTPOHOMHH B COBPEMEHHOI HAay4YHOM KapTHHE MHUPA, poJib (U3HUUYECKOU TEOPUU
B (HOpPMUpPOBAHMM MPEACTABICHUN O (PUIMUYECKOM KApTUHE MHUpa, MECTO
dbu3uYECKON KapTUHBI MUpaA B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MIPEJICTABJIEHUH O TIPUPO/IE.

MesxknpeaMeTHbIe CBSI3H

N3yuyenue xkypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocymiecTBiIseTcs ¢
YYETOM COAEPKATEIBHBIX MEXKIPEAMETHBIX CBSI3€M C KypcaMHh MAaTEMaTHKH,
OMOJIOTHUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHbIE C W3YyYEHHEM METOJOB HAYy4YHOIO
MO3HAHUS: SBJICHUE, HAy4HbIM (HakT, runore3a, (unyeckas BEIUMYMHA, 3aKOH,
Teopusi, HaOIIOCHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: pemIeHHE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKHUE
(GyHKIIUU: CUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPBI M HMX IMPOEKIMHA HA OCU KOOPAMHAT, CJIOXEHHUE BEKTOPOB,
POU3BOJIHBIE BJEMEHTAPHBIX (DYHKIMH, TPU3HAKK MOA00US TPEYroJbHUKOB,
onpe/ereHue MIOMIAIN MITOCKUX PUryp u o0bEMa Tell.

buonoeusa: »nextpuueckue SIBICHUS B JKUBOM Mpupoje, KoseOaTeabHbIe
JIBUKEHHUS B )KMBOW MPUPOJIC, ONTUYECKUE SIBJICHHS B )KUBOW MPUPOJE, NCHCTBUE



paanuanuy Ha )KUBbIE OPTraHU3MBL.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAS] CTPYKTypa TBEPIBIX
TEJl, MEXaHM3Mbl OOpPa30BaHUS KPUCTALIMYECKON PEMIETKU, CHEKTPAIbHBIN
aHaJIu3.

l'eocpaghusi:  mMarHuTHBIE TIONMIOCA 3€MJIM, 3alle)Kd MArHUTHBIX DY,
dboTochEMKa 3eMHOM IMOBEPXHOCTH, MPEJCKa3aHUE 3eMIICTPSICCHUIA.

Texunonocus: JNWHUAU DJIEKTPOIEpeaady, TEHEpPATOp IEPEMEHHOTO TOKa,
3JIEKTPOJIBUTATENIb, WHAYKIHOHHAA II€Yb, pajap, PaguoONpPUEMHUK, TEJIEBU30D,
anTeHHa, tenedoH, CBU-meub, MpOEKIMOHHBIN amnmapar, BOJIOKOHHAS OTTHKA,
COJIHEYHas OaTapes.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC
KoanuyecTBo yacoB JJIeKTPOHHbIE
HaunmeHnoBaHue pa3aejioB M TeM uu(poBLIe
Nen/m P Koutposabubie | IIpakrudeckue (udp )
NMPOrpaMMbl Bcero o0pa3oBaTeJIbHbIE
padoThI padoTsI
pecypchbl
Paznen 1. ®PUBUKA U METOIbI HAYUYHOI'O ITIO3HAHMUSI
https://resh.edu.ru/subject/2
1.1 du3nKa U METOAbl HAYYHOT'O MIO3HAHUS 2 8/10/
Hroro no pasneny 2
Pa3zgen 2. MEXAHUKA
https://resh.edu.ru/subject/2
2.1 Kunemaruxka 5 8/1%/ :
https://resh.edu.ru/subject/2
2.2 JmHamuka 7 8/1%/ :
https://resh.edu.ru/subject/2
2.3 3aKOHBI COXpPAHEHHUs B MEXaHUKE 6 1 1 ) /1% / :
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOIUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KHHETHIECKON https://resh.edu.ru/subject/2
pun L
https://resh.edu.ru/subject/2
3.2 OCHOBBI TEpMOJAMHAMUKH 10 1 8/1%/ |
33 ArperaTHbie COCTOSIHHSI BEIIIECTBA. 5 https://resh.edu.ru/subject/2

®a30BBIC IEPEXOIBI

8/10/



https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/

Hroro no paszgeny

24

Paznen 4. DJIEKTPOANHAMMUKA

https://resh.edu.ru/subject/2

4.1 DJeKTpoCcTaTHKA 10 8/10/
42 [TocTosinublii AnekTpudeckuii Tok. Toku B 12 Ef;;;-poslillresh.edu.ru/subiect/Z
pa3IUYHBIX cpeaax SIS
Hroro no pasneny 22
PezepBHOe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/

11 KJIACC

KoanyecTBo yacoB JIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (mudposbie)
Ne ni/mt Kontpoabnbie | IlpakTuyeckue
NporpaMmbI Bcero o0pa3oBaTe/ibHbIE
PadoThI PpadoThI
pecypcsl
Pazpea 1. QJIEKTPOJUHAMMUKA
MaruutHoe mose. DIeKTPOMarHuTHas https://resh.edu.ru/subject/28
1.1 11 1 3 11/
WHITYKITHS ==
Htoro no pazaeny 11
Pa3nen 2. KOJIEBAHUWS U BOJIHBI
MexaHHYeCKUE U JIEKTPOMArHUTHBIE https://resh.edu.ru/subject/28
2.1 9 1 11/
KoJjebaHus Ll
MexaHn4eckue | 3JIEeKTPOMArHUTHbIE https://resh.edu.ru/subject/28
2.2 5 1 11/
BOJTHBI il
https://resh.edu.ru/subject/28
2.3 Onrtuka 10 3 /113 I
Hroro no pazneny 24

Pazgen 3. OCHOBBI CIIEITUAJIBHOM TEOPAW OTHOCHUTEJBHOCTH

OCHOBBI ClIEHAIBHON TEOpUU

https://resh.edu.ru/subject/28

3.1 4 1
OTHOCHUTEILHOCTH 111/
HTtoro no pazaeny 4
Pasznen 4. KBAHTOBASI ®PU3UKA
. https://resh.edu.ru/subject/28
4.1 DJ1eMEHTHI KBAHTOBOM ONTUKH 6

111/



https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28

4.2 Crpoenue aTomMa 4 /11/
https://resh.edu.ru/subject/28
4.3 ATOMHOE S1pO 5 /11[; B
Utoro no pazneny 15

Paznen 5. QJIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

https://resh.edu.ru/subject/28

5.1 DJeMeHTbl aCTPOHOMUH U aCTPOPU3UKH 7 111/

Utoro no pazaeny 7

Pa3znen 6. OBOBLHAIOIIEE ITOBTOPEHUE

https://resh.edu.ru/subject/28

6.1 O6o0mmarotiee NOBTOpEeHNE 4 /113 |

Uroro no pazaeny 4

PesepBHOe Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68



https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/

HOYPOYHOE IIVTAHUPOBAHUE

10 KJIIACC
Koan4yecTBo yacoB JIeKTPOHHbIE U(PPOBHIE
Ne Hara o0pa3zoBaTejbHbIE
Tema ypoka KonTpoibusie | IlpakTnueckue
n/n Bcero U3yYeHHsl | Ppecypchl
PadoThI PadoThI
dusuka — HayKa o IPUPOJIE. https://resh.edu.ru/subject/le
1 HayuHble MeTOIbI TO3HAHMS 1 ss0n/5894/start/90071/
OKPYKaIoIIero MUpa
Ponb u mecTo ¢pusuku B
9 (hopMUpOBaHNU COBpEMEHHON 1
HAay4YHOU KapTUHBI MUpa, B
MPaKTUYECKOH IeATETbHOCTH JIF0ACH
MexaHuueckoe IBUKEHHUE.
3 OTHOCUTENHHOCTh MEXaHUYECKOTO 1
nBwkeHns. [lepemenienue, CKOpoOCTh,
YCKOpEHHE.
4 PaBHOMEpHOE TIpsiMONIMHEHHOE 1 https://resh.edu.ru/subject/lesson
JBIKCHHE 6287/start/46887/
5 PaBHOYCKOpEHHOE MPSIMOJIMHEHHOE 1 https://resh.edu.ru/subject/lesson
JBIKEHHE. 3721/start/160133/
6 CroOoaHOe majieHue. Y CKOpeHHe 1
CBOOOHOTO TIAJICHUS
KpuBonuHeitHoe NBMKEHUE. https://resh.edu.ru/subject/lesson
7 JIBrkeHne MaTepuasbHON TOYKH IO 1 3711/start/47122/
OKPYKHOCTH
8 [TpuHIMIT OTHOCHTEIBHOCTH [ anmies. 1 https://resh.edu.ru/subject/lesso
n/6286/start/47238/



https://resh.edu.ru/subject/lesson/5894/start/90071/
https://resh.edu.ru/subject/lesson/5894/start/90071/
https://resh.edu.ru/subject/lesson/6287/start/46887/
https://resh.edu.ru/subject/lesson/6287/start/46887/
https://resh.edu.ru/subject/lesson/3721/start/160133/
https://resh.edu.ru/subject/lesson/3721/start/160133/
https://resh.edu.ru/subject/lesson/3711/start/47122/
https://resh.edu.ru/subject/lesson/3711/start/47122/
https://resh.edu.ru/subject/lesson/6286/start/47238/
https://resh.edu.ru/subject/lesson/6286/start/47238/

WNHepuuanbHble CHCTEMBI OTCUETA.
IIepBriii 3akoH HeroTOHA

Macca tena. Cuna. [IpuHuun

https://resh.edu.ru/subject/less

on/4717/start/270738/

9 CyNepro3uiuu cui. Bropoi 3akoH
HrrotoHna qi11 MaTepuaibHON TOYKU
Tperuii 3akon HeroToHa miist https://resh.edu.ru/subject/less
10 MATEPUATEHEIX TOUEK on/4717/start/270738/
3akoH BceMupHoro tsarorenus. Cuna https://resh.edu.ru/subject/less
11 TspkecTu. [lepBas kocMudecKast On/4718/start/47325/
CKOpPOCTh
12 Cuna ynpyrocru. 3akoH ['yka. Bec https://resh.edu.ru/subject/less
Tena on/4721/start/47472/
Cuna tpenus. KoaddumueHt TpeHus. https://resh.edu.ru/subject/less
13 Cuna CONpPOTHUBIECHHS NPH JBHKCHHUH on/6289/start/47531/
TeNa B KUAKOCTH WIIH rase
[ToctymarensHOE W BpamaTeibHOS https://resh.edu.ru/subject/less
JIBIKEHHE a0COMOTHO TBEPIOTO TeNa. on/6288/start/47151/
14 MowmenT cuibl. [1nedo cuibl. Y cinoBus https://resh.edu.ru/subject/le
. sson/4720/start/270767/
paBHOBECHS TBEPIOTO TeIa
NMnynsc MaTepHalIbHON TOUYKH, https://resh.edu.ru/subject/less
15 CUCTEMbI MAaTEPHUATIBHBIX TOYEK. on/5895/start/138339/
Wmnynbe cuibl. 3aKOH COXpaHEHUs
uMItyibca. PeakTuBHOE JBUKEHUE
PaboTa 1 MOIIHOCTB CHJIBI. https://resh.edu.ru/subject/less
16 KuneTnueckas sHeprusi MaTepHaIbHOK on/6290/start/197453/
Touku. Teopema 00 U3BMEHEHU U
KHHETUYECKOI YHepruu
17 [ToreHumanbHas SHEPTHUsL.



https://resh.edu.ru/subject/lesson/4717/start/270738/
https://resh.edu.ru/subject/lesson/4717/start/270738/
https://resh.edu.ru/subject/lesson/4717/start/270738/
https://resh.edu.ru/subject/lesson/4717/start/270738/
https://resh.edu.ru/subject/lesson/4718/start/47325/
https://resh.edu.ru/subject/lesson/4718/start/47325/
https://resh.edu.ru/subject/lesson/4721/start/47472/
https://resh.edu.ru/subject/lesson/4721/start/47472/
https://resh.edu.ru/subject/lesson/6289/start/47531/
https://resh.edu.ru/subject/lesson/6289/start/47531/
https://resh.edu.ru/subject/lesson/6288/start/47151/
https://resh.edu.ru/subject/lesson/6288/start/47151/
https://resh.edu.ru/subject/lesson/4720/start/270767/
https://resh.edu.ru/subject/lesson/4720/start/270767/
https://resh.edu.ru/subject/lesson/5895/start/138339/
https://resh.edu.ru/subject/lesson/5895/start/138339/
https://resh.edu.ru/subject/lesson/6290/start/197453/
https://resh.edu.ru/subject/lesson/6290/start/197453/

[MoreHnmanbpHast YHEPTUS YIPYTO
ne(opMUPOBaHHON MPYKUHBI.
[ToTennumanpHas YHEPrUs Tena BOIU3H
MOBEPXHOCTH 3eMITU

18

[TorennuanbHbIe ¥ HETIOTEHIINAIBHBIE
cuibl. CBsi3b pabOTHI
HCIIOTCHIIMAJIBHBIX CHUJI C UBMCHCHHUECM
MEXaHUYECKOU OHCPIruun CUCTCMBbI TCII.
3aKoH COXpaHEHUs] MEXaHUYECKOU

SHEPTUH

19

JlaGoparopHnas paboTa
«HccnenoBanue cBs3M pabOTHI CHUIIBI C
W3MEHCHUEM MEXaHUYECKOH dHEPrun
TeJa Ha MPUMepe PaCTHKESHUS
PE3UHOBOTO KIyTa

20

KonTtponbnas pabora o teme
«Kunemaruka. J/lnHamuka. 3aKoHbI

COXpaHCHHA B MCXAHUKE»

21

OCHOBHbIE TOJIOKEHUS MOJIEKYIISIPHO-
KHHETH4YecKol Teopun. bpoyHoBckoe
newkenue. Auddysus

https://resh.edu.ru/subject/less

on/4722/start/47800/

22

XapakTep IBUKEHUSA U
B3aMMO/ICHCTBUS YaCTHUIl BEILIECTBA.
Moaenu cTpoeHus ra3oB, )KUAKOCTEH

H TBEPIBIX TEI

https://resh.edu.ru/subject/less

on/3731/start/47858/

23

Macca monekyn. KonuuectBo
BeniecTBa. [locTosHHas ABoraipo

24

TemmmoBoe paBHOBecue. Temmeparypa

https://resh.edu.ru/subject/less

on/5898/start/15462/



https://resh.edu.ru/subject/lesson/4722/start/47800/
https://resh.edu.ru/subject/lesson/4722/start/47800/
https://resh.edu.ru/subject/lesson/3731/start/47858/
https://resh.edu.ru/subject/lesson/3731/start/47858/
https://resh.edu.ru/subject/lesson/5898/start/15462/
https://resh.edu.ru/subject/lesson/5898/start/15462/

u e€ uzmepenue. llkana temneparyp
Ilenscus

25

Uneanpueiii a3 B8 MKT. OcHoBHOE
ypaBuenue MKT

https://resh.edu.ru/subject/less

on/6291/start/15491/

26

AOGcontoTHas TeMreparypa Kak Mepa
CpelHel KMHETUYECKON IHEepruu
JIBUYKCHUS MOJIEKYJl. YpaBHEHHE
MenpaeneeBa-Knaneitpona

https://resh.edu.ru/subject/less

on/6292/start/325554/

27

3akoH /laapToHa. ['a30BBIC 3aKOHBI

https://resh.edu.ru/subject/less

on/6292/start/325554/

28

JlaGoparopnas pabota
«HccnenoBanue 3aBHCUMOCTH MEXKIY
napamMeTpamMH COCTOSTHUSI
pa3pekeHHOTO raza»

29

N3onporiecchl B uaeaabHOM ra3e v ux
rpaduueckoe npeacTaBlIeHue

30

BuyTpenHss sHeprus
TEPMOJUHAMHUYECKON CUCTEMBI U
criocobOn! €€ u3meHenus. KomnuecTBo
TEIJI0THI U pabora. BHyTpeHHss
3HEprus OJIHOATOMHOTO HEAJIbHOIO
rasa

https://resh.edu.ru/subject/less

on/5897/start/150904/

31

Bunpl Tenmonepeaaun

32

VY nenpHasg TEMIIOEMKOCTD BENIECTBA.
KonuyecTBO TEMIOTHI IpU
Teruionepenade. AnuabaTHBIN Tporiece

33

IIepBblid 3aKOH TEPMOJIMHAMHUKH U €TO
NIPUMEHEHHE K U30IpOoLIECCaM

https://resh.edu.ru/subject/less

on/4723/start/15578/



https://resh.edu.ru/subject/lesson/6291/start/15491/
https://resh.edu.ru/subject/lesson/6291/start/15491/
https://resh.edu.ru/subject/lesson/6292/start/325554/
https://resh.edu.ru/subject/lesson/6292/start/325554/
https://resh.edu.ru/subject/lesson/6292/start/325554/
https://resh.edu.ru/subject/lesson/6292/start/325554/
https://resh.edu.ru/subject/lesson/5897/start/150904/
https://resh.edu.ru/subject/lesson/5897/start/150904/
https://resh.edu.ru/subject/lesson/4723/start/15578/
https://resh.edu.ru/subject/lesson/4723/start/15578/

34

HeoOpatumocTs mporeccoB B
npupoje. Bropoii 3akoH
TEPMOJANHAMUKHI

35

ITpunmun nevicteus u KI1J{ TeroBoit
MAaIIUuHEI

https://resh.edu.ru/subject/less

on/3763/start/160222/

36

Iuxn Kapuo u ero KITJ{

37

DKOJIOTHYECKHE TTPOOIIEMBI
TEIJIOPHEPTreTUKH

38

O6o0maronmii ypok «MonekyispHas
¢u3uka. OCHOBBI TEPMOAMHAMUKI

39

Konrposnbnas pabota no teme
«MonexymsipHast puzuka. OCHOBBI
TEPMOIUHAMUKI»

40

[TapooOpazoBaHue 1 KOHIEHCAIIHS.
Ucnapenue u kunenue

https://resh.edu.ru/subject/less

on/4740/start/15520/

41

AOCONIOTHAsT U OTHOCHUTEIbHASA
BJIAYKHOCTH BO31yxa. HachlleHHbIi
map

42

Teépaoe teno. Kpucranunueckue u
aMmop®dHbIC Tes1a. AHU30TPOITHS
CBOMCTB KpucCTaaoB. JKunkue
kpuctaiibl. COBpEMEHHBIE MaTepUabl

43

[TnaBieHre ¥ KpHUCTAJUTU3AIINS.
VYaenbHas TEIIOTa TUIABICHHUS.
CyOnumarnus

https://resh.edu.ru/subject/less

on/4740/start/15520/

44

ypaBHeHI/Ie TEMI0BOro OanaHca

https://resh.edu.ru/subject/less

on/3741/start/78608/



https://resh.edu.ru/subject/lesson/3763/start/160222/
https://resh.edu.ru/subject/lesson/3763/start/160222/
https://resh.edu.ru/subject/lesson/4740/start/15520/
https://resh.edu.ru/subject/lesson/4740/start/15520/
https://resh.edu.ru/subject/lesson/4740/start/15520/
https://resh.edu.ru/subject/lesson/4740/start/15520/
https://resh.edu.ru/subject/lesson/3741/start/78608/
https://resh.edu.ru/subject/lesson/3741/start/78608/

45

DnekTpu3anus Tei. DIEeKTPUIECKU
3apsii. JBa BUa 3JEKTPUUYECKHUX
3aps/10B

46

[IpoBOIHUKH, TUATEKTPUKH U
MOJIYIPOBOJHUKHU. 3aKOH COXPaHEHUS
JIEKTPUUYECKOr0 3apsija

47

B3aumopeiictBue 3apsaoB. 3aKoH
Kynona. ToueuHslil 351€KTpUYECKUN
3apsn

https://resh.edu.ru/subject/less

on/6293/start/160282/

48

Hanps:k€HHOCTB 3IEKTPUUECKOTO
nons. [IpuHnun cynepno3unuu
3IIEKTPUUYECKUX MOJIEH. JInHun
HAMpsKEHHOCTH

https://resh.edu.ru/subject/less

on/5899/start/48723/

49

PaGora cuit anekTpocTaTH4ecKoro
nonst. ITorennman. Pa3zHoctob
HOTEHINATIOB

50

HPOBOHHHKHIIHHBHCKTPHKHB
QJICKTPOCTATUYICCKOM IIOJIC.
21H3H€KTPHHCCKaﬂ NpOHUIIAaCMOCTb

51

OnekTpoémkocTb. Konaencarop

https://resh.edu.ru/subject/less

on/3753/start/48777/

52

DNEeKTPOEMKOCTD TJIOCKOTO
KOHJIEHCATOpa. DHEPTHUs 3apsHKEHHOTO
KOHJEHCAaTOpa

https://resh.edu.ru/subject/less

on/3753/start/48777/

53

Jlaboparopnas padorta "M3mepenue
AIEKTPOEMKOCTH KOHAeHcaTopa"

54

[IpuHIMDT KEUCTBUS U TIPUMEHEHUE

KOHACHCATOPOB, KOITMPOBAJILHOI'O



https://resh.edu.ru/subject/lesson/6293/start/160282/
https://resh.edu.ru/subject/lesson/6293/start/160282/
https://resh.edu.ru/subject/lesson/5899/start/48723/
https://resh.edu.ru/subject/lesson/5899/start/48723/
https://resh.edu.ru/subject/lesson/3753/start/48777/
https://resh.edu.ru/subject/lesson/3753/start/48777/
https://resh.edu.ru/subject/lesson/3753/start/48777/
https://resh.edu.ru/subject/lesson/3753/start/48777/

amrmapara, CTpyHHOTO MPUHTEPA.
DneKTpocTaTUYecKast 3alluTa.
3azemieHHE AIIEKTPONPHOOPOB

55

DJEKTPUUECKUIN TOK, YCIOBUSI €ro
cymecTBOBaHMSA. [I0CTOSHHBIN TOK.
Cuna Toka. HanpsixeHue.
Comnporusnenue. 3akoH Oma 14
ydacTka 1emnu

https://resh.edu.ru/subject/less

on/5901/start/48864/

56

[TocnenoBarenpHOE, MapaiebHOE,
CMEIIIaHHOE COETUHECHHUE
npoBoaHHUKOB. JlTaboparopnas pabora
«/3yuenne cMeIanHOro COeqMHEHHS
PE3UCTOPOBY

https://resh.edu.ru/subject/less

on/5901/start/48864/

57

PaboTta u MOIITHOCTH AJIEKTPUICCKOTO
Toka. 3akoH [[xoyns-Jlenna

https://resh.edu.ru/subject/less

on/4741/start/150960/

58

3akoH Oma 171 NOJTHOM (3aMKHYTOM)
anekTpuueckon nenu. Koporkoe
3aMmbikadue. Jlaboparopnas padora
«3mepenune 3/IC ucTouHrka TOKa U
€ro BHYTPEHHET0 COIPOTHUBIECHUS»

https://resh.edu.ru/subject/less

on/5900/start/49362/

59

DNeKTpOHHas! MPOBOAMMOCTb TBEPBIX
METaJJIOB. 3aBUCUMOCTh
COTIPOTHUBIICHHS] METAJIOB OT
TeMieparypbl. CBEpXNpOBOIUMOCTD

https://resh.edu.ru/subject/less

on/3775/start/107857/

60

DJIEKTPUYECKUI TOK B BaKyyMe.
CBoiicTBa 3JIEKTPOHHBIX ITYyYKOB

61

[TommynpoBogHUKH, MX COOCTBEHHAs U
npuMecHasi IpoBoaAUMOcTh. CBoiCcTBa
p—n-nepexona. IlomynpoBogHUKOBEIE

https://resh.edu.ru/subject/less

on/6294/start/49445/



https://resh.edu.ru/subject/lesson/5901/start/48864/
https://resh.edu.ru/subject/lesson/5901/start/48864/
https://resh.edu.ru/subject/lesson/5901/start/48864/
https://resh.edu.ru/subject/lesson/5901/start/48864/
https://resh.edu.ru/subject/lesson/4741/start/150960/
https://resh.edu.ru/subject/lesson/4741/start/150960/
https://resh.edu.ru/subject/lesson/5900/start/49362/
https://resh.edu.ru/subject/lesson/5900/start/49362/
https://resh.edu.ru/subject/lesson/3775/start/107857/
https://resh.edu.ru/subject/lesson/3775/start/107857/
https://resh.edu.ru/subject/lesson/6294/start/49445/
https://resh.edu.ru/subject/lesson/6294/start/49445/

PpUOOPHI

62

DNeKTpUYecKUil TOK B paCTBOPAX H
pacriaBax 3JeKTPOIUTOB.
DNEeKTPOIUTHYECKAsT HCCOIMALIMSL.
DNEeKTPOoIIN3

https://resh.edu.ru/subject/less

on/6295/start/15636/

63

ONEeKTpUYEeCKUN TOK B ra3ax.
CaMOCTOSTEILHBIN U
HECaMOCTOSITENIbHBIN pa3psia. MomHusl.
Ilna3zma

https://resh.edu.ru/subject/less

on/3787/start/197482/

64

DnekTpruyeckue npudopsl U
yCTpOICTBa M UX NTPAKTUYECKOE
npumeHenue. IlpaBuna TexHUKH

0€e30I1aCHOCTH

65

OO6o0maronuit ypox
«DIEeKTPOIUHAMUKA»

66

Konrtponbnas pabota no teme
«Qnekrpocratuka. [locTossHHBIN
3NeKTpUUecKuid ToK. TokH B
Pa3IMYHBIX CpEIaAX»

67

PesepBHrblil ypok. KonTponbHas
pabota mo teme "DieKTpoauHaMHKa"

68

PesepBHBIil ypok. O6o0matommii ypok
o remam 10 kiacca

OBHIEE KOJIMYECTBO YACOB IIO
[MPOI'PAMME

68



https://resh.edu.ru/subject/lesson/6295/start/15636/
https://resh.edu.ru/subject/lesson/6295/start/15636/
https://resh.edu.ru/subject/lesson/3787/start/197482/
https://resh.edu.ru/subject/lesson/3787/start/197482/

11 KJIACC

KoanyecTBo yacoB JJIeKTPOHHbIE
Ne Hara nudpoBbie
n/n Tema ypoka Bcero Konrpoatusie Hpakruyeckue U3YyYeHUS oOpa3oBaTeJibHbIE
padoThI padoThI pecypebi
ITocTossHHBIE MAarHUTHI U UX https://resh.edu.ru/subject/lesso
1 B3auMOIciicTBHE. MarHUTHOE TI0JIE. 1 n/3806/start/46748/
Bekrop maruutHoOM MHAYKUUU. JInHUK
MarHuTHOM UHIYKITUH
MarHuTHOe 1oJjie MPOBOJIHUKA C
) TokoM. OnbIT DpcTeaa. 1
BzaumopeiicTBre MpOBOAHUKOB C
TOKOM
3 JlaGoparopnas pabora «3y4uenue 1 1
MAarHUTHOTO TIOJISI KATYIIKH C TOKOMY
JleficTBMEe MAarHUTHOTO I10JISI HA https://resh.edu.ru/subject/lesso
npoBoJHUK ¢ TokoM. Cuna Ammepa. n/3806/start/46748/
4 JlaGoparopHas paborta 1 1
«HccnenoBanue nedCTBUS
MOCTOSTHHOTO MarHuTa Ha PaMKy ¢
TOKOM
JleficTBe MAarHUTHOTIO I10JIS HA https://resh.edu.ru/subject/lesso
. JBWDKYILYIOCS 3aPSIKEHHYIO YaCTHILY. 1 n/3806/start/46748/
Cuna Jlopenmna. Pabora cuiibl
Jlopenua
DJleKTpOMarHuTHas MHAYKIHS. [10ToK https://resh.edu.ru/subject/lesso
6 1 n/4908/start/96375/

BEKTOpa MarHuTHOM nuaykuuu. DJ1C



https://resh.edu.ru/subject/lesson/3806/start/46748/
https://resh.edu.ru/subject/lesson/3806/start/46748/
https://resh.edu.ru/subject/lesson/3806/start/46748/
https://resh.edu.ru/subject/lesson/3806/start/46748/
https://resh.edu.ru/subject/lesson/3806/start/46748/
https://resh.edu.ru/subject/lesson/3806/start/46748/
https://resh.edu.ru/subject/lesson/4908/start/96375/
https://resh.edu.ru/subject/lesson/4908/start/96375/

WHIYKITUU. 3aKOH 3JIEKTPOMarHUTHOM
nHayknun @apanes

JlaGoparopnas paboTa
«HccnenoBanue sIBICHUS
BJIEKTPOMArHUTHOM WHIYKITHI

NHnyxTuBHOCTD. SIBIEHUE
camouuAykuu. DJIC caMOMHIyKIUH.
DHeprusi MarHUTHOTO MOJIs KaTYIIKHU ¢
TOKOM. DJIEKTPOMAarHuTHOE IOJIe

https://resh.edu.ru/subject/lesso

n/5905/start/46858/

TexHu4eckne yCcTpoicTBa U UX
MIPUMEHEHHUE: TOCTOSIHHBIE MATHUTHI,
3JI€KTPOMArHUTHI, 3JIEKTPOJIBUTATENb,
YCKOPHTENH 3JIEMEHTAPHBIX YaCTHLI,
WHAYKIMOHHAS [1eYb

https://resh.edu.ru/subject/lesso

n/5902/start/8703/

10

O6oOmaromuit ypok «MaraHuTHoe
moJie. DJIEKTPOMarHuTHasT WHAYKIIHSD)

11

Konrtponbnas pabota no reme
«MarnuTHOe nose.

DNEeKTPOMArHUTHAsT MHAYKIIUS

12

CB00OOIHBIE MEXaHUYECKHE
kosebanus. ['apMoHHueckue
KojebaHus. YpaBHEHHE

TAPMOHHYECKUX KOJIeOaHMM.

IIpeBpamenue sHEprun

https://resh.edu.ru/subject/lesso

n/4907/start/78497/

13

JlaGoparopnas padota
«HccnenoBanue 3aBUCUMOCTH
Mepuo/ia MaJlbIX KoyieOaHuii rpysa Ha
HUTH OT AJIMHBI HUTU U MACCHI Tpy3a»



https://resh.edu.ru/subject/lesson/5905/start/46858/
https://resh.edu.ru/subject/lesson/5905/start/46858/
https://resh.edu.ru/subject/lesson/5902/start/8703/
https://resh.edu.ru/subject/lesson/5902/start/8703/
https://resh.edu.ru/subject/lesson/4907/start/78497/
https://resh.edu.ru/subject/lesson/4907/start/78497/

14

Konebarenbubiit koHTYp. CBOOOAHBIE
QJICKTPOMArHuTHBIC KoycOaHus B
UJICTLHOM KOJIe0aTeIIbHOM KOHTYPE.
AHayorus MeXIy MEXaHUYECKHMHU U
AIIEKTPOMArHUTHBIMH KOJICOaHUSIMU

https://resh.edu.ru/subject/lesso

n/5904/start/72014/

15

®opmyna Tomcona. 3akoH
COXpaHEHHUs YHEPTUH B HJI€ATTbHOM
Kos1e0aTenbHOM KOHTYpe

16

IIpencraBienue o 3aTyXaroIUX
KoJjebaHusx. BeIHyKIeHHbIE

MeXaHHYecKHe Koiaebanus. Pe3onaHc.

BbIHYKICHHBIC 3JICKTPOMarHUTHBIC
KOJ1e0aHUA

17

ITepemennslii TOK. CHHYCOUIAIBHBIN
nepeMeHHbI TOK. MOITHOCTH
NEPEMEHHOI0 TOKAa. AMIUIUTYAHOE U
JEUCTBYIOILIEE 3HAUYEHHE CUIIBI TOKA U
HaIpsKEHUs

https://resh.edu.ru/subject/lesso

n/4909/start/47006/

18

Tpanchopmarop. [IponssoacTso,
nepeaayva u noTpedieHne

JJEKTPUYECKON IHEPrUun

19

VYCeTpolicTBO U MPAKTUYECKOE
MIPUMEHEHUE NIEKTPUUYECKOIO 3BOHKA,
reHeparopa IepeMEHHOI0 TOKa,
JIMHUU dJIeKTpoIepenad

20

DKOJIOTHYECKHE PUCKU NTPH
IIPOM3BOJICTBE MIEKTPOIHEPTUH.
Kynprypa nucnons3oBanus



https://resh.edu.ru/subject/lesson/5904/start/72014/
https://resh.edu.ru/subject/lesson/5904/start/72014/
https://resh.edu.ru/subject/lesson/4909/start/47006/
https://resh.edu.ru/subject/lesson/4909/start/47006/

3JICKTPOIHEPTHH B TIOBCETHEBHOM
JKU3HU

21

MexaHn4ecKkue BOJHBI, YCIOBUS
pacnpoctpanenus. Ilepuon. CxopocTh
pacpoCTpaHeHHMsI U JUTHHA BOJIHBI.

HonepeqHHe " NIIPOJOJIbHBIC BOJIHBI

https://resh.edu.ru/subject/lesso

n/3795/start/270796/

22

3ByK. CkopocTh 3ByKa. [ poMKOCTB
3ByKa. Beicora ToHa. TemOp 3ByKa

23

DNeKTpOMarHUTHbIE BOJIHBI, UX
CBOMCTBA U ckopocTs. [lIkana
3JIEKTPOMAarHUTHBIX BOJIH

https://resh.edu.ru/subject/lesso

n/4913/start/47383/

24

[TpuHIUIIB paTHOCBS3U U
TeJeBUICHUA. Pa3BuTHe cpeacTs
cBsa3u. Panmosnokarnus

https://resh.edu.ru/subject/lesso

n/4915/start/47443/

25

KonTtponbnas pabora «Konebanus u
BOJIHBD»

26

[IpsiMmonuHeitHOE pacpocTpaHeHUE
CBETa B OJHOPOJIHOM cpenie.
ToueuHblil ICTOUHUK cBETA. JIyd
cBeTa

27

OtpaxeHue cBeTa. 3aKOHbI
oTpaxxeHus csera. IloctpoeHne
n300paXxeHul B IIIOCKOM 3€pKaje

28

IIpenomnenue ceera. Ilonnoe
BHYTpeHHee oTpaxeHue. IIpenenbusii
yIOJI IOJIHOTO BHYTPEHHETO
OTpaKeHUsd

29

Jlabopatopnas padora «3mepenue



https://resh.edu.ru/subject/lesson/3795/start/270796/
https://resh.edu.ru/subject/lesson/3795/start/270796/
https://resh.edu.ru/subject/lesson/4913/start/47383/
https://resh.edu.ru/subject/lesson/4913/start/47383/
https://resh.edu.ru/subject/lesson/4915/start/47443/
https://resh.edu.ru/subject/lesson/4915/start/47443/

moKa3aTejisd MPCIIOMIICHUA CTCKIIa»

30

JIunzel. [TocTpoenne nzoOpakeHUH B
nuH3e. Dopmyiia TOHKOW JTUH3HI.
YBenudeHue JIUH3bI

https://resh.edu.ru/subject/lesso

n/3843/start/270825/

31

JlaboparopHnas paboTa
«HccnenoBanne cBOMCTB
M300paKCHUN B IMH3AX)»

32

Jucnepcus ceera. Ci0KHBIN COCTaB
oenoro ceeta. L[Bet. JlabopaTopHas
pabota «Habmonenue nucnepcun
CBETa»

https://resh.edu.ru/subject/lesso

n/3818/start/47999/

33

Wurepdepenmms ceera. Jndpakums
cBera. J{udpakunonnas pemeérka

https://resh.edu.ru/subject/lesso

n/5906/start/197573/

34

HOH@pG‘IHOCTL CBCTOBBIX BOJIH.
Honﬂpmamm CBCTa

https://resh.edu.ru/subject/lesso

n/3853/start/48173/

35

Onrtnyeckue nMpuOOpsI U yCTPOHCTBA U

YCI0BHUA HX 0€3011aCHOTO MMPUMCHCHU

https://resh.edu.ru/subject/lesso

n/3829/start/197511/

36

I'panu1bl TPUMEHUMOCTH
kiaccudeckoil Mexanuku. Iloctynatel
CIELMAIILHONU TEOPUH
OTHOCHUTEIIBHOCTHU

37

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH.
3amMme JIeHre BPEMEHH 1 COKpaIleHue
JUTAHBI

38

3Hepr U1 U UMIIYJIbC peﬂﬂTI/IBI/ICTCKOfI
qaCTHUIbI. CBsI3b MaccChI ¢ BHCPFHeﬁ u
HUMITYJIBCOM. 9Hepr1/1;1 ITIOKOA

39

Kontponbnas pabora «Onruka.



https://resh.edu.ru/subject/lesson/3843/start/270825/
https://resh.edu.ru/subject/lesson/3843/start/270825/
https://resh.edu.ru/subject/lesson/3818/start/47999/
https://resh.edu.ru/subject/lesson/3818/start/47999/
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https://resh.edu.ru/subject/lesson/3829/start/197511/

OcHOBBI crielIMajgIbHON TEOPUU
OTHOCHUTEIBHOCTH»

https://resh.edu.ru/subject/lesso

n/5907/start/48231/

40

®otonnl. ®opmyna Ilnanka. DHeprus
¥ UMITYJIBC (OTOHA

41

OTKpBITHE U UCCIICIOBAHUE
dboroaddekra. OnbiTer A. T
CroneroBa

42

3akonbl poTtodddexra. YpaBHEHHE
DitamTeriHa s Gororddexra.
«Kpacnas rpanuna» ¢otorddekrra

https://resh.edu.ru/subject/lesso

n/4917/start/197790/

43

Hasnenue ceera. OnwiTe! 11. H.
JleGeneBa. XuMuueckoe NEHCTBHUE
cBeTa

https://resh.edu.ru/subject/lesso

n/3878/start/48318/

44

TexHuueckue ycTpoucTsa u
MPAaKTUYECKOEe INPHUMEHEHHE:
¢doro31eMeHT, (OTONATUNK,
coJIHe4YHas OaTapesi, CBETOIUO]

45

Penrenune 3amad mo reme « DIIEMEHTHI
KBAHTOBOM OITUKN»

46

Mopens atoma Tomcona. OnbITEI
Pesepdopna mo paccesHUIO 0-4acTHII.
[Lmanerapuast Mmojens aToMa

https://resh.edu.ru/subject/lesso

n/3910/start/48347/

47

IToctynats! bopa

https://resh.edu.ru/subject/lesso

n/5908/start/197851/

48

N3nyuyenue u noraomeHue GoTOHOB
IIpU NIEPEXOJE aTOMa C OJHOI'O YPOBHA
SHEPTUU Ha APYTOU. BUIBI CIIEKTPOB

https://resh.edu.ru/subject/lesso

n/6329/start/48202/

49

Boanosrlie cBoiicTBa yactuil. BoimHEBI



https://resh.edu.ru/subject/lesson/5907/start/48231/
https://resh.edu.ru/subject/lesson/5907/start/48231/
https://resh.edu.ru/subject/lesson/4917/start/197790/
https://resh.edu.ru/subject/lesson/4917/start/197790/
https://resh.edu.ru/subject/lesson/3878/start/48318/
https://resh.edu.ru/subject/lesson/3878/start/48318/
https://resh.edu.ru/subject/lesson/3910/start/48347/
https://resh.edu.ru/subject/lesson/3910/start/48347/
https://resh.edu.ru/subject/lesson/5908/start/197851/
https://resh.edu.ru/subject/lesson/5908/start/197851/
https://resh.edu.ru/subject/lesson/6329/start/48202/
https://resh.edu.ru/subject/lesson/6329/start/48202/

ne bpoitng. KopnyckynsipHo-
BOJIHOBOW Jyanu3Mm. CIIOHTaHHOE U
BBIHY/ICHHOE H3ITy4eHHE

50

OTkphITHE paguOaKTUBHOCTU. OTIBITHI
Pesepdopna mo ompeneneHuro cocrara
pPaAMOaKTUBHOTO U3Ty4YEHUS

https://resh.edu.ru/subject/lesso

n/3889/start/290391/

51

CeoiicTBa anbda-, 6era-, raMma-
u3nydyenus. Bausuue
pPaIlOaKTUBHOCTH Ha KHBbHIE
OpraHu3Mbl

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacnan.
DNeKTPOHHBIN U NO3UTPOHHBIN OeTa-

pacnaa. 'amMa-u3nydenue

https://resh.edu.ru/subject/lesso

n/3889/start/290391/

53

DHeprus CBsA3U HyKJIOHOB B sJIpe.
S nepubie peakuu. AaepHbIA
peaktop. [Ipo0Gaembl, NEpPCIEKTUBBI,
SKOJIOTUYECKHE aCTIEKTHI SIIEPHOMN

JHEPreTUKH

https://resh.edu.ru/subject/lesso

n/5845/start/151635/

54

DneMeHTapHbie YacTulbl. OTKpbITHE
MO3UTpPOHA. MeTOoabI HAOMIOICHHS U
pEerucTpanuy 371€MEHTAPHBIX YaCTHII.
Kpyriusiil cron «@yHnaMeHTaabHbIE
B3auMogeiicTBus. EnUHCTBO
(u3nyecKor KapTUHBI MUPa»

https://resh.edu.ru/subject/lesso

n/5909/start/48492/

55

Bun 3Bé3anoro neba. Co3Be3aus,
SIpKHE 3BE3/bI, TUTAHETHI, UX BHIUMOC
nemwkenne. CollHeUHasT CHCTEMA

https://resh.edu.ru/subject/lesso

n/3918/start/48521/



https://resh.edu.ru/subject/lesson/3889/start/290391/
https://resh.edu.ru/subject/lesson/3889/start/290391/
https://resh.edu.ru/subject/lesson/3889/start/290391/
https://resh.edu.ru/subject/lesson/3889/start/290391/
https://resh.edu.ru/subject/lesson/5845/start/151635/
https://resh.edu.ru/subject/lesson/5845/start/151635/
https://resh.edu.ru/subject/lesson/5909/start/48492/
https://resh.edu.ru/subject/lesson/5909/start/48492/
https://resh.edu.ru/subject/lesson/3918/start/48521/
https://resh.edu.ru/subject/lesson/3918/start/48521/

56

Connue. ConHeuyHast aKTUBHOCTb.
Uctounuk 3neprun ComnHia u 3BE37

57

3BE3 1B, NX OCHOBHEIE
XapaKTePUCTUKH. 3BE3/IbI TIIaBHOMN
I0CJIe10BaTeIbHOCTU. BHyTpeHHee
crpoenue 3B€31. CoBpeMEHHbIE
MPEJICTABICHUS O MPOUCXOXKICHUU U
sposironiuy CostHIa U 3BE3]1

https://resh.edu.ru/subject/lesso

n/5910/start/280701/

58

Muineunstii I[IyTe — Hama [NanakTuka.
[Tonoxenue u nBuxkenue CoaHLa B
l'amaktuke. I'anaktuku. YépHbIie
JBIPBI B iIpax rajJakTUK

https://resh.edu.ru/subject/lesso

n/4935/start/290420/

59

Bcenennas. Pa3beranue raiakTuk.
Teopus bonbuioro B3psiBa.
PenukroBoe u3nydeHue.
Meraranaktuka

https://resh.edu.ru/subject/lesso

n/4937/start/197941/

60

Hepemennsie nmpoGieMbl acTpOHOMUHU

61

Kontponrshas pabora «1eMeHTbI
ACTPOHOMHUH U aCTPOPHUZUKNY

62

O6o6maromuii ypok. Ponb ¢pusuku u
aCTPOHOMHUM B 3KOHOMHUYECKOM,
TEXHOJIOTHYECKOM, CONMAILHON 1
ATUYECKOH chepax neaTenbHOCTH
yeJoBeKa

63

O6o6maromuii ypok. Posb u mecto
(bU3UKU U ACTPOHOMUHU B
COBPEMEHHOM Hay4YHOU KapTHUHE MUpa

64

O6o06maromuii ypok. Ponp



https://resh.edu.ru/subject/lesson/5910/start/280701/
https://resh.edu.ru/subject/lesson/5910/start/280701/
https://resh.edu.ru/subject/lesson/4935/start/290420/
https://resh.edu.ru/subject/lesson/4935/start/290420/
https://resh.edu.ru/subject/lesson/4937/start/197941/
https://resh.edu.ru/subject/lesson/4937/start/197941/

¢uznyeckoi Teopuu B (HOPMUPOBAHUU
MpeJICTaBIeHUM 0 HpU3NIEeCKON
KapTUHE MUpa

O6o6maromuii ypok. Mecto
(bu3nyecKoi KapTHHBI MUpPa B 00IIeM

65 1
psAly COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEJCTABICHUN O IPUPOIE

66 PezepBHbIil ypok. MarHutHoe nose. 1
DneKTpoMarHuTHas WHIyKIHS
PesepBHbIii ypok. Onruka. OCHOBBEI

67 CIICIIMATbHON TCOPHH 1
OTHOCUTEIIBHOCTH
Pesepuslif ypokx. KBanroBas ¢usuka.

68 DneMeHThl aCTPOHOMUHU U 1
acTpopu3uKu

OBHIEE KOJIMYECTBO YACOB IIO 68

[TPOI'PAMME




MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
HUHTEPHET

1 http://nsportal.ru - conmanbHas ceTb paOOTHIUKOB 00pa30BaHUSI.

2 http://markx.narod.ru/pic/ - ¢usuka B mkoure.

3 http://festival.1september.ru/articles/ - pectrBans nemarorudeckux uiuei
«OTKPBITBIN YPOK».

4 http:/fwww fizika.ru/ - caitt muist yuureneit (GU3UKH U UX YICHUKOB.
5 http://www.physics.ru/ - MaTepuaisl o Gu3MKe.

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

7 http :// school - collection . edu . ru / - equnas xomtekius LIOPoB


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

