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INOACHUTEJIBHASA 3AIINCKA

[IporpamMa mo ¢u3uke Ha ypOBHE cCpeaHero odmero oOpa3oBaHUS pa3paboTaHa Ha
OCHOBE IIOJIOKEHUI M TpeOOBaHMN K pe3ylbTaTaM OCBOCHUS OCHOBHOM 00pa30BaTelbHOM
nporpammsbl, mnpexactaBieHHbix B ®I'OC COO, a Takke ¢ yuérom pabodell Mmporpammbl
Bocniutanus ¥ Konnenuuu npenonaBanus yue6Horo npeamera «®dusnka» B 00pa3oBaTesIbHBIX
opramm3anusax Poccuiickoit  ®eaepanuu, peamu3yIOINIMX OCHOBHBIE  00pa3oBaTEIIbHBIE
IIPOrPaMMBI.

[lporpamma 1O ¢u3uKe ompenenser o00s3aTenbHOe MPEIMETHOE COJepXKaHue,
YCTaHaBJIMBAaET PEKOMEHIYEMYIO I10CIIEA0BAaTEIbHOCTh M3YyYEHHMs TE€M MU pa3JesioB y4eOHOro
npeaMera ¢ y4€TOM MEXKIPEIMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKH Y4eOHOTO
npolecca, BO3PAaCTHBIX oOcoOeHHOcTed oOyuwaromuxcs. IIporpamma no ¢usuke naér
NpEeICTaBICHNUE O IETSAX, COACP)KAaHUM, OOIIeH cTparernd OOy4YeHHWs, BOCIIHUTAHUS U Pa3BUTHUS
o0yyaroImuxcs cpecTBaMu yuyeOHoro npeamera «Pu3nka» Ha yriyOlIEHHOM ypOBHE.

N3yuenne kypca QuU3MKK yrIyOJEHHOTO YPOBHS IO3BOJISIET pEANIM30BaTh 3a/laud
npodecCHOHAIBLHON OpPHEHTAIMM, HAlpaBJIEHO HA CO3JlaHHE YCJIOBMH JUIS MpPOSBICHUS CBOMX
UHTEJUIEKTYaJbHBIX W  TBOPYECKHUX CIIOCOOHOCTEH KaKABIM  OOYYaromUMCs, KOTOpBIE
HEOOXOAUMBI Il  NPOJOJDKEHUs 00pa3oBaHMs B OpraHu3alusaX HpogecCHOHAIBLHOIO
00pa30oBaHUs MO PA3NUYHBIM (PU3MKO-TEXHUUECKUM U MH)KEHEPHBIM CHEL[UAIBHOCTSIM.

B mporpamme mo Qusmuke Onpenensiorcs IUIAHUpYEeMble pe3ysbTaThl OCBOEHHS Kypca
¢u3uKkn Ha YpOBHE CpeaHero oO0mero oOpa3oBaHMA: JIMYHOCTHBIC, MeETalpeAMETHBIE,
npeaMeTHele (Ha yriayOnéHHoM ypoBHe). HaydHo-MeTo10/10rn4eckoil OCHOBOM A1 pa3paboTKu
TpeOOBaHUI K JIMYHOCTHBIM, METAlPEIMETHBIM U IMPEAMETHBIM pe3ysibTaTaM O0y4aroluxcs,
OCBOMBILIUX MPOrpaMMy 1o (GU3UKE HA YPOBHE CPEIHETO 0011ero oopa3oBaHMs Ha YIIIyOJIEHHOM
YPOBHE, SIBIISIETCS CUCTEMHO-ESITEIbHOCTHBIN MOAXO/.

[Tporpamma o ¢pu3nKe BKIOYAET:

IUTAaHUPYEMbIE pe3yNbTaThl OCBOEHUS Kypca (U3MKU Ha YriyOJEHHOM ypOBHE, B TOM
qucie MpeIMETHbIE Pe3yIbTaThl O rofaM 00yUYeHHUS;

cojiepxkanue yueOHoro npeamera « Pu3nkay 1mo rojaMm 00ydeHusl.

[IporpamMa 1O (U3UMKE HE CKOBBIBA€T TBOPUECKYIO WHHUIMATUBY y4YUTENIeH U
MPEIOCTAaBISAET BO3MOXHOCTU JUISl pEaju3alud pPa3IMYHBIX METOJWYECKUX TOIXOJ0B K
npenojiaBaHuio (U3UKKM Ha YriyOlNEHHOM YPOBHE NpPU YCIOBHUU COXPaHEHHs 00s3aTeIbHOMN
YacTH COJIEP KaHUS Kypca.

dusmka Kak Hayka o Hanbosee oOIIMX 3aKOHAX MPUPO/IbI, BHICTYIAsl B KAUECTBE YUeOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ] B CUCTEMY 3HaHHUI 00 OKpYXKarolleM MHpE.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SIBIICHUHN, U3y4aeMBbIX
XUMHEH, Ouonorueit, pusnueckoir reorpadueit u actpoHomuei. Mcnonab3oBaHue W aKTUBHOE
pUMeHeHHe (U3NYECKUX 3HAHWN OMPENeNUiIo XapakTep U OypHOe pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUI B cdepe DSHEpPreTHKH, TPAHCIOpTa, OCBOEHHMS KOCMOCA, IOJyYEHHs HOBBIX
MaTepuaioB C 3aJaHHBIMU cBoWcTBaMu. WM3yuyeHue (UMK BHOCUT OCHOBHOW BKJaa B
(dopMHpOBaHHE €CTECTBEHHO-HAyYHONH KapTUHBI MHpa oOydaromierocs, B (OpPMHpPOBaHUE
YMEHMM MPUMEHATh HAYYHBIN METO/ MMO3HAHUS IIPU BBINOJHEHUH UMHU YYEOHBIX HCCIIeI0BaHUM.

B ocHOBY Kkypca (HU3UKH Ha yPOBHE CPEAHEro OOIIEro oOpa3oBaHMs MOJIOKEH PSAA UIACH,
KOTOPBIE MOKHO paCCMaTPHUBATh KaK IMPUHIUIIBI €r0 IOCTPOEHUS.

Hoen yenocmuocmu. B cOOTBETCTBUM € HEN KypC SABISAETCS JIOTUUECKHU 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3JesioB (PM3UKHU, BKIKOYAET KAaK BOIPOCH! KIACCUYECKOM, Tak U
COBPEMEHHOM (DUBHKH.

Hoea zenepanuzayuu. B cOOTBETCTBMM C HEW Marepuan Kypca (U3UKH OOBEIUHEH
BOKpPYT (pusmueckux teopuil. Benymmm B Kypce siBisiercss (OpMUpPOBaHHE IMPEICTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BELIECTBE U MOJIE.



Hoea cymanumapuzayuu. E€ peanuzanus npeanoiaracT UCNojab30BaHUE T'YMaHUTapPHOTO
noteHuana GU3NYECKoil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHUS (PU3MKU C Pa3BUTHEM OOLIECTBA,
a TaK)Ke C MUPOBO33PEHYECKHMHU, HDABCTBEHHBIMU U 3KOJIOTUYECKUMHU IIpoOIeMaMu.

Hoea npuxnaonoii Hnanpagnennocmu. Kypc ¢Gusukm  yrayOon€HHOTO — ypOBHSA
IperoiaraeT 3HakOMCTBO C HIMPOKUM KPYTOM TE€XHHYECKUX M TEXHOJIOTUYECKUX MPUIOKECHUN
U3y4EHHBIX TeOpuil U 3akoHOB. IIpu 3TOM paccMaTpuBarOTCs Ha YpOBHE OOILUX IPEACTaBICHUI
U COBPEMEHHBIE TEXHUUYECKHE YCTPONCTBA, U TEXHOJIOTHUH.

Hoea 3xonocuzayuu peanusyercs IMOCPEICTBOM BBEACHUS DIEMEHTOB COJAEpKaHMs,
MNOCBAUIEHHBIX 3KOJIOTMYECKUM Mpo0iIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKxKe 00CyXAeHus Npo0iieM palMOHaIbHOTO IPUPOJIONIOJIb30BAHUS U
HKOJIOTHYECKOH Oe30MacCHOCTH.

OcBoeHue coiepxaHus IOPorpaMMbl N0 (U3MKE MOCTPOCHO HA NMPHUHLMIAX CHCTEMHO-
NeSTeIbHOCTHOTO moaxona. s ¢u3uku peanuszamust 3THX NPUHIUIOB Oa3upyercss Ha
UCIOJIb30BAaHUU CaMOCTOSTEIBHOTO AKCIEPUMEHTa KaK IMOCTOSIHHO JeWCTBYoLEero (akropa
yuebHOoro mpouecca. [lnsg yrayOGn€HHOro YpoOBHS — 3TO CHUCTEMAa CaMOCTOSITENbHOIO
YUYEHHUYECKOr0 3KCIIEPUMEHTa, BKJIIOYAIOIIEro (PPOHTAIbHBIE YYEHUYECKUE OIbITHI IpHU
U3y4eHHH HOBOTO MaTepuana, JiabopaTropHble padoTel W paboThl mpakTukyma. Ilpu sTom
BO3MOXHBI /IBa crioco0a peann3anuu (pU3MUEcKoro MpakTHukyma. B mepBom ciydyae mpakTHUKyM
npoBoauTcs a100 B koHie 10 m 11 kimaccoB, mubO TOCHE MEPBOTO M BTOPOTO IOIYTOIUN B
KaX/IOM M3 3THX KjaccoB. Bropoil crnoco® — 3To mHTerpauus paboT NpakTHKyMa B CHCTEMY
1a00paTOpHBIX padoT, KOTOPHIE MPOBOAATCS B MpoIecce u3ydeHus pasziena (temsl). [Ipu sTom
1o paboTamMH NMPaKTUKyMa HOHUMAETCs CaMOCTOATENbHOE HCCIEI0BAHNE, KOTOPOE MPOBOANUTCS
M0 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUa 0€3 MOIIaroBoil HHCTPYKIIAH.

B nporpamme no ¢usuke cucremMa yueHHYECKOTO IKCIEPUMEHTA, J1a00paTOpHbIX paboT U
NPaKTUKyMa MPEJICTaBIeHA €INHBIM MTepeYHeM. BBIOOp TeMaTUKH JUTst 3TUX BHIIOB YICHUYECKHX
NPAaKTUYECKUX PabOT OCYLIECTBISETCS Y4aCTHMKaMM 0Opa3oBaTENbHOrO IMpolecca MCXOIs M3
O0COOEHHOCTEHl MOYPOYHOrO IUIAHMPOBAHMS M OCHalleHus kaOuHeta ¢usuku. Ilpu sToM
o0ecrieynBaeTcsi OBJA/JIEHUE OOYYAIOUIMMUCA YMEHUSMH IPOBOAUTH TNpsIMbIE M KOCBEHHbBIE
U3MEpPEHUs, MCCICIOBAHUS 3aBHUCUMOCTEH (M3WYECKUX BEJIWYHH M IOCTAaHOBKY OIIBITOB IIO
IPOBEPKE MPEUIOKEHHBIX TUITOTES.

Bornbiioe BHUMaHWE yAENseTcs PelICHUIO pacuETHBIX W KadeCTBEHHBIX 3amad. [lpu sTom
JUI Pacuy€THBIX 3a/lay NPUOPUTETOM SBISIOTCS 33aaud C SBHO 3aJlaHHON M HESIBHO 3a/laHHOU
(GU3MIeCKoil MOJIEINBIO, TTO3BOJISIONINE MTPUMEHSITh U3yYCHHbBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK
U3 OJIHOTO pa3liena Kypca, TaKk MU MHTErpupysl NpUMEHEHHE 3HaHUM W3 pa3HbIX pasnenoB. s
Ka4eCTBEHHBIX 3a/la4 TMPHOPHUTETOM SIBJISIFOTCS 3alaHusi Ha OOBsICHEHWE/TpeacKa3aHue
NpOTeKaHUs (PU3UYECKUX SBJICHUH U MPOLIECCOB B OKpY)KaIOLIeH >KU3HM, TpeOyromue BbiOopa
(bU3NIeCKOil MOIENH ISl CHTYalliy TPAaKTHKO-OpUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanmsmMu PI'OC COO K MaTepualbHO-TEXHUYECKOMY
o0ecrieyeHnI0 y4eOHOro mporecca Kypc (U3UKH YriyOJ€HHOrOo ypOBHS Ha yYpOBHE CpPEIHETO
oOmiero o0Opa3oBaHMs JOJDKEH H3y4yaTbcsd B YCIOBMAX INpEIMETHOro kabunera. B kabunere
(bU3HUKH T0JKHO OBITH HEOOXO0MMOE J1a00paTOpHOE 00OPYIOBAHHE ISl BHIIOJHEHUS YKa3aHHBIX
B IIporpamMMe o (pu3nke y4eHHYECKHUX OMBITOB, Ja0OpaTOPHBIX padOT M paboOT MpaKTUKyMa, a
TaK)Ke JIEMOHCTPallMOHHOE 000pYyI0BaHUE.

JleMoHCTpanoHHOe 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUU C MPHUHLIUIIOM
MHUHMMAaJIbHON JOCTATOYHOCTH M OOECHEUUBAET IOCTAHOBKY IEPEUUCIEHHBIX B MPOrpaMMe 10
¢u3uKe KIIOYEBBIX JEMOHCTPALMH JUIsI WCCIEIOBAHUS HM3y4aeMbIX SBJICHUH M IPOLECCOB,
SMIMPUYECKUX U QYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.

JlaGopaTtopHoe 00OpYyZOBaHUE JJIS YYEHHMUYECKHX IMPAKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOECeuMBaeTcs B pacy€re OAHOIO KOMIUIEKTAa Ha JIBYX
oOyuaromuxcs. TemaTndeckue KOMIUIEKTHI J1abOpaTOPHOrO OOOpYJOBAaHUS JOJKHBI OBITh



MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IIU(PPOBBIX MPHOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BUJIE LIU(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU TIENISIMU U3Y4EHUS GPUUKU B 00ILIEM 00pa30BaHUU SBISIFOTCS:

(dopMHpOBaHUE UHTEPECA U CTPEMIIEHUS O0yUarOIUXCsl K HAYYHOMY U3yYEHHIO TIPUPO/IBI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3sBUTHE MPEACTaBIEHUH O HAy4HOM METOA€ TMO3HaHus U (OpMHUpPOBaHUE
HCCIIE0BATEIBCKOIO OTHOLICHUS K OKPYKAIOIIMM SIBJICHUSIM;

(GopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3yibTaTa M3Y4YEHUS OCHOB CTPOCHMS
MaTepuu U GyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

dopmupoBaHUEe YMEHMH OOBSCHATH SIBIEHUS C UCIOJb30BAHHEM (PU3MUECKUX 3HAHUM U
Hay4HBIX JI0KA3aTEJIbCTB;

(dbopMHpOBaHUE NPEACTABICHUN O pOJIM (U3UKU JUIsl Pa3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHUl;

pa3sBUTHE MpPEACTaBIEHUH O BO3MOXHBIX cdepax Oyaymed mnpodeccuoHaIbHON
NEeSITEIbHOCTH, CBSI3aHHBIX C (DM3MKOM, IMOATOTOBKA K JalbHEHIIEMYy OOYYEHHIO B 3TOM
HaIpaBJICHUU.

JlocTrkeHHe 3THX Lenel oOecrneunBaeTcsl pelleHneM CIEAYIOIIUX 3ajad B Ipolecce
u3ydeHust Kypca GU3MKU Ha ypOBHE CpeHEro o01iero o0pa3oBaHus:

npuoOpeTeHne CHCTEeMbl 3HaHWH 00 0O0mMX (PU3MYECKHX 3aKOHOMEPHOCTSAX, 3aKOHAX,
TEOPHSIX, BKIIIOUAsT MEXAHUKY, MOJIEKYJSIPHYIO (QU3UKY, 3JIEKTPOANHAMHUKY, KBAHTOBYIO (PU3HKY
Y 3JIEMEHTHI aCTPO(U3HKH;

dbopMHpoBaHHE YMEHUI NPUMEHSATh TEOPETHUECKUE 3HAHUS 111 OOBSICHEHHS (PU3UUECKUX
SBJICHUM B IPUPOJIE U JUIsl IPUHATHUS MPAKTUYECKUX PEIICHUH B TOBCEIHEBHOM KU3HM;

OCBOCHME CIIOCOOOB pEIIEHUs Pa3IMYHbIX 3a/1a4 C SBHO 33JaHHOW (U3UUECKON MOJENbIo,
3aa4, MOAPa3yMEBAIOIIUX CAMOCTOATEIBHOE CO3AaHUE (PU3UYECKOM MOJENH, aJeKBATHOU
YCIIOBUSIM 3aJja4i, B TOM YHCJIE 33]]a4 NHKEHEPHOT'O XapaKTepa;

NOHMMAaHHE (PU3MYECKMX OCHOB U MPHUHIUIOB JEHUCTBUS TEXHUUYECKUX YCTPOWCTB U
TEXHOJIOTMYECKHX IPOLIECCOB, MX BIMSHUSA Ha OKPYXKAIOLIYIO CPENY;

OBJIaJICHUE METOJaMH CaMOCTOSTEIbHOIO IUIAHUPOBAHUS M TPOBEAEHUSA (PU3MUECKUX
HKCIEPUMEHTOB, aHaJM3a M UWHTEpHpeTalud HHPOPMALUHU, ONpPEAETIeHUsI JIOCTOBEPHOCTH
IIOJIy4E€HHOTO PEe3yJIbTaTa;

CO3JaHHME YCIIOBUH JUIsl Pa3BUTHSI YMEHUN IPOEKTHO-UCCIIENOBATEIbCKOM, TBOPYECKOU
JIeSATEIbHOCTH;

pa3BUTHE UHTEpeca K cepaM NpodecCHOoHANbHOM NesITeTbHOCTH, CBA3aHHON C (PU3UKOH.

B cootBerctBuu ¢ TpeboBaHusmMu PDPI'OC COO yriayOnéHHBIM ypOBEHb H3yuUEHUS
yuebHoro mnpeamera «®Pusuka» Ha YypOBHE CpeaHEro oOmero oOpa3oBaHHs BBIOMpaeTcs
o0Oy4armuMucs, MIAaHUPYIOIIUMH MPOJOJKEHHE 00pa3oBaHMs I0 CIEHHUaIbHOCTAM (U3HUKO-
TEXHUYECKOTO MPOdUIIs.

CBS3b C PABOYEN ITPOT'PAMMOM BOCITUTAHUSI IIKOJIBI

Peanuzanus BocniutarenbHoro noreHnuaita ypokos ®U3NKU (ypouHoit nesTeabHOCTH,
ayTUTOPHBIX 3aHATUH B paMKax MaKCUMaJIbHO JIOMYCTUMOW  y4yeOHOW  Harpysku)
IIPElyCMaTPUBAET:

- MaKCUMaJIbHOE MCIIOJIb30BAaHNE BOCIMTATENIBHBIX BO3MOYKHOCTEN COAEPIKAHUS YPOKOB
s (popMUpOBaHUS y OOYYaIOUIMXCS POCCUMCKUX TPAJAULMOHHBIX JTYXOBHO-HPABCTBEHHBIX M
COLIMOKYJIBTYPHBIX ~ LIEHHOCTEH, POCCHUMCKOIO HCTOPUYECKOTO CO3HAHMA Ha  OCHOBE
UCTOPUYECKOTO MPOCBEIIEHHS; TOA00p COOTBETCTBYIOIIETO COJEpKAHUS YPOKOB, 3aJaHHIA,
BCIIOMOTaTENbHBIX MaTEPUAJIOB, TPOOJIEMHBIX CUTYaLUH U1 00CYXKICHHI;

- BKJIFOUEHUE B COJIEPIKAHUE YPOKOB LIEJIEBBIX OPUEHTUPOB PE3YJIbTATOB BOCIUTAHUS, X
y4eT B ONIPEACICHUH BOCIIUTATENBHBIX 33/1a4 YPOKOB, 3aHATUMH;

- BBIOOp METOJIOB, METOAMK, TEXHOJIOTUH, OKA3bIBAIOIIUX BOCIHUTATEILHOE BO3ACHCTBHE
Ha JINYHOCTb B COOTBETCTBUHU C BOCIIMTATENIBbHBIM HAEAJIOM, LENbI0 M 3aJadyaMU BOCIUTAHMI,



LIEJIEBBIMA OPHEHTUPAMHU Pe3yJbTaTOB BOCIHMTAHUS; pEeaU3alMI0 MPUOPUTETa BOCIUTAHUSA B
y4eOHOI e TeIbHOCTH;

- IpUBJICYEHUE BHUMAHHI 00YyJaIOUIMXCS K IICHHOCTHOMY aCHEeKTy U3y4aeMbIX Ha YpOKax
IOPEIMETOB, SBICHUH W COOBITUH, WHHULIMHUPOBAHHE OOCYXKJEHHUH, BBICKA3bIBAHUI CBOEro
MHEHHS, BBIPAOOTKH CBOETO JIMYHOCTHOTO OTHOIICHUS K HM3y4aeMbIM COOBITHSIM, SBIICHHSM,
JULAM;

- TPUMEHEHUE MHTEPAKTUBHBIX (opM y4eOHOH pabOTBl — MHTEIEKTYalbHbIX,
CTUMYJIUPYIOIIMX [103HABAaTEIbHYI0 MOTHBAIMIO, WIPOBBIX METOAMK, AMCKYCCHH, HAOLIMX
BO3MOXKHOCTh IMPHOOPECTH OIBIT BEACHUS KOHCTPYKTHBHOTO [MAJIOTa; TPYMIIOBOH pPabOTHI,
KOTOpass YYUT CTPOMTH OTHOULIEHUS W JeHCTBOBaTb B KOMAHJE, CIIOCOOCTBYET pa3BUTHUIO
KPUTUYECKOTO MBIIIJICHHUS;

- noOyxJeHue oOydaromMXcs COOMI0AAaTh HOPMBI IOBEJEHMSA, IpaBUiIa OOLIEHUS CO
CBEpCTHHKAMH ¥ TIEarOrMYeCKMMH paOOTHHKAMH, COOTBETCTBYIOIIME VYKJIATy IIKOJIBI,
YCTAHOBJICHHE U MOAJIEPKKY JOOpOKeNIaTeIbHOM aTMochepsl;

- OpPraHM3al{I0 HACTaBHUYECTBA MOTHBHPOBAHHBIX M SPYAUPOBAHHBIX OOYYAIOIIMXCS
Ha/l HEYCIIEBAIOIIMMU OJHOKJIACCHUKAaMM, B TOM YHCIE C OCOOBIMH 0Opa30BaTeIbHBIMU
NOTPEOHOCTSIMH, JAIOMIET0 OOYYaIONIMMCSl COLUAIBHO 3HAYMMBIA OMBIT COTPYAHHYECTBA U
B3aMMHOW IOMOIIIY;

- MHAOUUPOBAHWE W TOJJICPKKY HCCIEIOBATEIbCKONW MEATETBHOCTH OO0YyJaroImuXcs,
IUIAHUPOBAaHUE M BBINOJIHEHUE WHAMBHUIYAIbHBIX M TIPYIIOBBIX MPOEKTOB BOCIUTATEIbHON
HaIpaBJIEHHOCTH.

Pe3ynpTaThl eMHCTBA Y4eOHOM M BOCHUTATENIbHOM JIE€ATEIbHOCTH OTPaXXEHbI B paszene
paboueil mporpammel «JIMUHOCTHBIE pe3yabTaThl U3ydeHus yueoHoro npeamera «OU3NKA» na
YPOBHE CPEJHET0 00LIEr0 00pa3oBaHUs».

MECTO YYEBHOTI'O IIPEJJMETA «®U3UKA» B YYEBHOM IIJIAHE

B cootBerctBUM ¢ DenepalibHbIM TOCYAapCTBEHHBIM OOpa30BaTEIbHBIM CTaHIAPTOM
cpeaHero obmiero oOpa3oBaHusi yueOHbI npeamer «Pu3nka» BXOJUT B NPEAMETHYIO 001acTh
«EcTecTBEHHO-HayUHBIE TPEMETHI» U SIBISIETCS 00513aTENIbHBIM 111 U3yUYEHUS.

Cpoxk ocBoenust paboueit nporpammsl: 10-11 kmaccsl, 2 roga

KonuuecTBo yacoB B yueOHOM TutaHe Ha uzydeHue npeamera (10 kmacc — 34 yueOHbIe
Heznenu, 11 knacc — 33 ydyeOHbIC HEIENN)

Kiacc KommduecTtBo wacoB B Henento | KoandecTBO 9acoB B TOJ
10 xacc 5 170
11 knacc 5 165
Bceero 335

[Ipennaraemslii B mporpamme 1o (Gu3nke nepedeHb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHMTEb JelaeT BbIOOp MpoBeAeHUs J1a00OpaTOpHBIX paboT u
OTIBITOB C YU4ETOM WHIUBUAYATbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.



COJAEP/KAHUE OBYYEHUA
10 KUIIACC

Pa3nen 1. HayuHblii MeTO O3HAHMS NPUPOABI.

Ouzuka — (yHIaMeHTalbHass HayKa o mpupoje. HaydHblii MeTOJ MO3HAHUS M METOIbI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

DKCHepUMEHT U Teopus B Mpoliecce Mo3HaHusl Npuposl. Habmoaenue u sKcriepuMeHT B
dusuke.

CrnocoObl u3mepeHus: GU3NYECKUX BEIWYMH (QHAJIOTOBbIE U IUGPOBBIE U3MEPUTEIbHBIC
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[Torpemnoctu n3mMepeHuil Gpu3ndeckux BeITU4UH (a0CONIOTHAS U OTHOCUTEINbHAs).

MonenupoBanue (U3NYECKUX SBICHUNA M MPOLECCOB (MaTepuanbHas TOYKA, aOCOIIOTHO
TBEPIOE TEI0, HeanbHasl )KUIKOCTh, HICATbHBIN Ta3, TOUCUHBIH 3apsan). [ unoresa. ®uznueckuit
3aKOH, TPAHUIIBI €r0 TpuMeHUMOCTH. Dusnyeckas Teopus.

Ponp u mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW HAaydyHOW KapTUHBI MHUpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Yuenuueckuit 3xcnepumenm, nabopamopnsie padomul, nPAKMUKYM.

W3mepeHne Cuiibl TOKAa ¥ HANpPsOKEHUS B IEMH IOCTOSHHOTO TOKA TPH ITOMOIIH
AQHAJIOTOBBIX U IU(POBBIX U3MEPUTEIBHBIX TPHUOOPOB.

3HakoMCTBO ¢ nupoBoil maboparopueii o ¢usuke. Ilpumepsr n3mepeHus: GU3NIECKUX
BEJIMYMH MIPU MTOMOIIN KOMITBIOTEPHBIX JaTYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe JABMKeHHE. OTHOCHUTENBHOCTh MEXAaHWYECKOro JABmkeHus. Cucrema
OTCYETA.

[Ipsimast 1 oOpaTHas 3aa4d MEXaHUKH.

Pannyc-BekTop MaTepuanabHOW TOYKH, €0 MPOEKIMH Ha OCH CHUCTEMBI KOOpIHMHAT.
Tpaexropus.

[Tepemernienre, CKOpoCTh (CpeAHssl CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpEHUE
MaTepuaIbHOW TOYKH, UX MPOEKIMU HAa OCH CHCTeMbI KoopAuHAT. Cllo)KeHHE MepeMeleHul 1
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NMPSIMOJIMHEHHOE JBUKEHHE. 3aBUCUMOCTh KOOPJMHAT,
CKOPOCTH, YCKOPEHUS U MYyTH MaTepUATBHON TOYKH OT BPEMEHH U UX TpauKu.

CBobOomHoe mazeHue. YckopeHue cBOOOAHOTO majeHus. J[BrkeHue Tena, OpOIeHHOTO
MOJT YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH U YCKOPEHHSI MaTePHAIbHON TOUKU
OT BpEMEHH U UX TpapuKu.

KpuBonuneiinoe nmwkeHue. J[BrkeHne MaTepuaibHON TOYKU MO OKPYKHOCTH. YTIJIOBas U
nuHenHas ckopocTh. llepwon m wactora oOpamenus. LleHTpocTpemutensHoe (HOpMaabHOE),
KacaTeJbHOE (TaHTeHIINAFHOE) U TIOJTHOE YCKOPEHUE MaTePHAIbHOMN TOUKH.

TexHuuyeckue YCTpPOHCTBA M TEXHOJOTMYECKHE MPOLECCHl: CHHAOMETp, JBHKEHHE
CHapSJIOB, LIETIHbIE, IeCTepEHYATHIC U PEMEHHBIE TTepEeIaul, CKOPOCTHBIE TUDTHI.

Hemoncmpayuu.

Mopnenb cuCTeMbl OTCUETa, MILTIOCTPALIUS KHHEMAaTHYECKUX XapaKTePUCTHK JIBHKECHUS.

CrocoOBI UCCIIENOBAHUS IBUKECHUN.

NnntocTpanus npeneasHoro nepexoia 1 i3MepeHue MrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHne IBIKEHHM C UCIIOIB30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3yX€e U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmionenue npuxeHus Tena, OpoeHHOro Mo YoM K TOPU30HTY ¥ TOPU30HTANIBHO.

Hampasrienne CKOpOCTH NMPU ABMKEHUU TI0 OKPYKHOCTH.

[IpeoOpa3zoBanue yriioBOH CKOPOCTH B PEAYKTOPE.



CpaBHeHue myTell, TpaeKTOpUi, CKOPOCTEW JBMKEHHUS OJHOTO U TOTO K€ TEJla B Pa3HbIX
CUCTEMax OTCYETA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3yueHnne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

W3mepeHne yCKOpeHUs IIpU INPAMOJIMHEHHOM PpAaBHOYCKOPEHHOM [BHJKCHHM 10
HAKJIOHHOM IJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

H3mepenne yckopeHusi CBOOOAHOIO majieHus: (p€KOMEHI0BaHO KCIOJIb30BaHUE HU(POBOH
nabopaTopun).

W3yueHnue nBukeHHs Tena, OPOLUICHHOIO FOpU30HTaNbHO. [IpoBepka rumoTessl o mpsiMon
IIPONOPLUUOHAIBHON 3aBUCUMOCTH MEXAY AAIBHOCTBIO TI0JIETA U HAYAJIBHOM CKOPOCTBIO TEJA.

N3yuenue ABMKEHUS Tea MO OKPYKHOCTH € IOCTOSHHOMW 110 MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH IE€pHOJa OOpalleHHs] KOHHYECKOIOo MasiTHUKAa OT €ro
apamMeTpoB.

Tema 2. /lunamuxa.

IlepBeiit 3akoH Hprorona. MHepunanbhbie cuctemsl oTcuéra. [I[puHIMI OTHOCUTENBHOCTH
["anunes. HeunepunanbHble CUCTEMBI OTCUETA (ONpPEAETICHUE, IPUMEPHI).

Macca Tena. Cuna. [IpuHuun cynepno3uuuu cui.

Bropoii 3akoH HbroToHA /1711 MaTEpUAIBHONW TOYKHU.

Tperuii 3akoH HproTOHA i1 MaTe€pUaIbHbBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh I'PAaBUTALIMOHHON 1 UHEPTHON MacCBhl.

Cuna TsKecTH. 3aBHUCHUMOCTh YCKOPEHHS CBOOOAHOTO TAJEHUsS OT BBICOTHI Hal
MOBEPXHOCTHIO IIJIAHETHI U OT reorpaduueckoil mupoThl. JIBH>keHHE HEOECHBIX Tel M HX
cnyTHUKOB. 3akoHbI Kerutepa. [lepBas kocMuueckast CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBUXKyIIerocsi ¢ yCKOpeHHUEM.

Cuna Ttpennsa. Cyxoe TpeHue. Cuna TpeHUS CKOJIBKEHUS W CWIA TPEHMS ITOKOS.
Koadpduuuent tpenus. Cusia conpoTHUBIEHUS NMPU ABMXKEHUU Tella B JKMJIKOCTH WIIM Trase, eé
3aBUCUMOCTD OT CKOPOCTH OTHOCUTEIBLHOTO ABUKCHUS.

Hasnenue. ['unpocraruueckoe nasinenue. Cuna Apxumesna.

TexHuuecKkue yCTpOHCTBA M TEXHOJIOTMUECKHE IPOLECCHI: IOALIMIHUKN, JBUKCHHE
MCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu.

Habmronenne ABM>XeHUS TN B MHEPLMAIBHBIX M HEMHEPLHMAIBHBIX CUCTEMaxX OTCUETA.

ITpyHIMII OTHOCUTEIIBHOCTH.

KaueHne nByX HMIMHIPOB WJIM WIAPOB PAa3HOW MAacChl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIBHO HEMHEPLIUAILHOM CHUCTEMBI OTCUETA.

CpaBHEHHME PABHOICUCTBYIOIIEH MPUIIOKEHHBIX K TEIIy CHJI C IPOU3BEACHUEM MACChl TEJIa
Ha €r0 YCKOPEHHUE B MHEPLIMAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHJI, BOZHHMKAIOIINX B PE3YJIbTAaTe B3aUMOACHCTBUS TEI.

W3mepenne Macc 1o B3auMOJECUCTBUIO.

HesecomocTs.

Bec tena mpu yCKOpeHHOM ITOABEME U MTaJICHUH.

[{eHTpOOEKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS NOKOSI, KAUEHUS U CKOJIbKECHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopmuvie pabomot, npaKmukKym.

W3mepenue paBHOJCHCTBYIONIEH CUJI TP IBMYKEHUU OpyCKa 110 HaKJIOHHOM TIOCKOCTH.

[IpoBepka rumore3sl O HE3aBUCHMOCTH BpPEMEHHM IBMKEHHsSI Opycka IO HaKJIOHHON
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro0 MACCBHI.

HccenenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3MHOBOM
oOpasiie, oT ux aedopMaruu.

W3ydeHne ABUKEHUS CUCTEMBI TEJI, CBA3aHHBIX HUTHIO, IEPEKUHYTOM uepe3 JErkuit OJIoK.



Wzmepenne koddduirienTa TpeHus Mo BEIWYHHE YTI0BOTO KOd((HUIlMeHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue JBWKEHUS Opycka 1O HAKIOHHOW IUIOCKOCTH C  TEPEMEHHBIM
K03 PUIMEHTOM TpEHUS.

W3yuenue nBukeHUs rpys3a Ha BaJly C TPEHHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHO TBEpAOE Teino. [locTynarenbHoe U BpalaTeIbHOE JIBUYKEHUE TBEPIOTO Tea.
MOMEHT CHJIbl OTHOCUTENBHO OCH BpamleHus. [lnedo cunbl. CrnoxxeHue cuil, MPUIIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTu Tena.

VYcnoBus paBHOBECHUS TBEPAOIO TENA.

VYcroitunBoe, HEyCTOMUMBOE, O€3pa3InyHOE pABHOBECHE.

TexHu4yeckne yCTpOMCTBA U TEXHOJOTMYECKHE IPOLECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peméryaTble KOHCTPYKIUH.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue ycaoBuil paBHOBECUSI TBEPAOTO TeJla, UMEIOILIETO OCh BPAIICHUS.

KoHcTpynpoBaHue KpOHIITERHOB U PACYET CUIT YIIPYTOCTH.

N3yuenue ycTOMYMBOCTH TBEPAOIO T€JA, UMEIOLIETO MJI0IA/(b OIOPHI.

Tema 4. 3akonvl coxpaneHusn 6 Mexanuxe.

NMinynbc MaTepUallbHOW TOYKH, CUCTEMbl MaTepHalIbHbIX TouyeK. L[eHTp Macc cucTeMbl
MaTepHalbHBIX TOUEK. Teopema 0 JBUKEHNH LIEHTpa Macc.

NMiynbC cuilbl 1 I3BMEHEHHE UMITYJIbCa TeNa.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE IBUKEHUE.

MoMeHT uMIysnbca MaTepuadbHOM TOYKH. [IpeacraBieHne O COXpaHEHWH MOMEHTA
MMITyJIbCa B IIEHTPAJIbHBIX MOJISX.

Pabora cunel Ha MalloM W Ha KOHEYHOM mnepemerieHud. ['paduueckoe npenacrasieHue
paboTHI CHITBIL.

MOIIHOCTD CHJIBL.

Kunernueckast sHeprus marepuaibHOM TOUKd. TeopemMa 00 M3MEHEHMM KHHETHYECKOH
SHEPrUM MaTepUAIbHOIN TOUKH.

[ToreHnnanpHBle M HEMOTEHIMAIBHbIE cuibl. IloTeHnmanbHas sHeprus. [loTeHnuanpHas
SHeprust ynpyro aeopmupoBaHHONW NpyXuHbI. [loTeHIMaNbHAs 3HEPIHs Tela B OJHOPOJAHOM
rpaBUTAllMOHHOM MoJe. [loTeHnuanbHas 3Heprus Tejaa B TPaBUTALMOHHOM I0JI€ OAHOPOJHOTO
nrapa (BHyTpH U BHe 11apa). Bropast kocMuueckasi CKOpocTb. TpeThsi KocMUYeCKasi CKOPOCTb.

CBsi3b paOOThI HEMOTEHIMATIBHBIX CHJI ¢ U3MEHEHHEM MEXaHHMYECKOM PHEPTUU CHUCTEMBbI
TeJ. 3aKOH COXPAaHEHHSI MEXaHUYECKOW SHEPIHH.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

VpaBHenue bepHymim 17 uAcanbHOM >KUJIKOCTH Kak CJEACTBHE 3aKOHA COXPAHEHUS
MEXAHUYECKOM SHEPTUN.

TexHuueckrne yCTpONCTBAa M TEXHOJOTUYECKHE MPOLECCHI: JABUKEHHE PAKET, BOJAOMET,
KONEp, MPYKUHHBIA MUCTOJIET, TUPOCKOI, (UTypHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3MepeHne MOILHOCTH CUJIBL.

H3MeHeHne 3Hepruu Teia Mpu COBEPILIEHUU pabOThI.

B3anMHble npeBpanieHuss KMHETUYECKOM M MOTCHLUMAJIBHOW DHEPruil NpU JEHCTBUM Ha
TEJIO0 CHUJIBI TSDKECTH U CHJIbI YIIPYTOCTH.



CoxpaHeHue SHEpTHH IPU CBOOOTHOM TaJICHHH.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, nPAKMUKyMm.

W3mepenune uMitysbca Tena o TOpMO3HOMY ITYTH.

H3mepeHue cuibl TATH, CKOPOCTU MOJIEIH IEKTPOMOOMIISI U MOIIIHOCTH CUJIBI TSTH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJIbCOM CUJIBL.

HccenenoBanue coxpaHeHUsI UMITYJIbCA IIPY YIPYTOM B3aUMOJEHCTBUH.

M3mepeHre KHHETUYECKOM YHEPTUHU Tejla 110 TOPMO3HOMY ITyTH.

CpaBHeHUE U3MEHEHHS MOTEHINABHOM SHEPTUU IPY>KUHBI C pabOTON CHIIBI TPEHUSI.

Onpenenenne pabOThI CHIIBI TPEHUS TP IBUKECHUH TeJa M0 HAKJIOHHON TIOCKOCTH.

Pazgea 3. MoJsiekyJsipHasi (pu3uKa 4 TEPMOAUHAMHUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOI MeopUul.

OCHOBHBIE TIOJIOKEHUS MOJICKYJIsApHO-KuHeTHueckod Teopun (MKT), ux ombITHOE
obocHoBanue. [uddy3us. bpoyHoBckoe NBrKEHHE. XapaKTep IBIIKCHHS W B3aMMOJICHCTBHS
YacTull BemecTBa. Moenu CTpOeHUs T'a30B, )KUIKOCTEH U TBEPABIX TEN U OOBSICHEHHE CBOWCTB
BElIECTBA HAa OCHOBE A3TUX Mojenell. Macca u pasmepsl Monekyn (aromoB). KommuecTBo
BewectBa. [locTostHaas ABoraapo.

TermmoBoe paBHoBecue. TemmnepaTypa um crocoObl e€ m3mepenus. lllkama temmepatyp
Lenbcus.

Mopnens uaeaJbHOIO ra3a B MOJIEKYJSIPHO-KMHETHYECKOM TEOpUU: YacCTHUIBl rasa
JBUKYTCS] XAOTUYECKU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

['a3oBbie 3akoHBL. YpaBHeHHe MenaeneeBa—Kianelipona. AOCONIOTHAsS TeMmIeparypa
(wkanma temmeparyp KensBuna). 3akon Jlamprona. M3omporecchl B HOealbHOM rase C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. I'paduyeckoe mpeacraBieHre U30MpoILeCcCOB: U30TEpMa,
u30xo0pa, nzodapa.

CBs3p MEXIy [aBJIEHUEM U CpeAHEH KHHETUYECKOW DSHEpruel MoCTyNnaTelbHOIo
TEIUIOBOTO JBM)KEHUS MOJIEKYJ HJICIbHOTO Ta3a (OCHOBHOE YpaBHEHHE MOJEKYJSPHO-
KMHETUYECKOW TEOpUH U/I€aIbHOTO ra3a).

CBs3bp  aOCOJIIOTHOW  TeMmIepaTypbl TEpPMOJMHAMMUYECKOW CHUCTEMBI CO  CpeiHei
KMHETUYECKOW dHEPruel MOCTyNaTeNbHOIO TEIIOBOTO ABMKEHUS €€ YaCTHII.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKUE MPOLECChl: TepMOMETp, Oapomerp,
MOJIyueHUE HAHOMATEepUaJoB.

Hemoncmpayuu.

Mopnenu 1BUKEHUS 4acTHUIl BEIIECTBA.

Mojenb 6pOYHOBCKOTO JTBH)KEHUSI.

Buneopomnuk ¢ 3anuceio peasbHOro OpPOYHOBCKOTO TBUKEHHUSI.

Juddyzus xxuakocTent.

Mopens onbiTa [lITepHa.

[TputsxeHue MOJIEKyII.

Monenu KpucTasIn4ecKuX peméToK.

Habmionenue u nccienoBaHue U30MpPOIECCOB.

Yuenuueckuit sxcnepumenm, naéopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue mporecca yCTaHOBICHHS TEIUIOBOTO PABHOBECHSI IIPH TEIIIOOOMEHE MEXKIY
ropst4eil ¥ X0JIOJHON BOJOM.

N3yueHne WU30TEpMHUYECKOro Tpolecca (PEeKOMEHJIOBAHO HCIHOIb30BaHUE HH(POBOI
nabopaTopun).

N3y4eHne n30X0OpHOro Ipolecca.

Nzyuenue nzobapHoro mnpoiecca.

ITpoBepka ypaBHEHUS COCTOSTHUSI.

Tema 2. Tepmoounamuka. Tennogvie mauwiunol.

Tepmonunamuueckas  (TZ)  cucrema. 3ajaHve  BHEIIHUX  YCJIOBUH A
TEepMOJIMHAMUYECKON  cucTeMbl. BHemHue ©  BHYTpeHHME mapaMmeTpbl. [lapamerpsl



TEPMOJIMHAMUYECKON CHUCTEMBI KaK CPEAHHE 3HAUYEHUsS BEJIUYHMH, ONMHUCHIBAIOIINX €€ COCTOSHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

Hynepoe Havano tepmoanHamuku. CaMonpou3BoiibHAas pesakcalus TepMOINHAMUYECKON
CHUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.

Mopnens uaeanpHOro raza B TEPMOJMHAMUKE — CHCTEMA YPAaBHEHMI: ypaBHEHHE
MenneneeBa—KianeiipoHa U BbIpaX€HHUE JJIsI BHYTPEHHEU >HEPTrUH. Y CJIOBUS MPUMEHHUMOCTH
TOM MOJENIN: HHU3Kas KOHIEHTpAIMs 4YacTUIl, BBICOKHE TeMIlepaTypbl. BripaxkeHue s
BHYTPEHHEHN 3HEPTrUU OJHOATOMHOT'O UACAIIBHOTO ra3a.

KBa3ucrtaTnueckue u HECTaTUYECKUE ITPOLIECCHI.

OnemeHTapHas paboTa B TepMoArMHaMUKe. Beruucienue padboTsl o rpaduky mnpoiecca Ha
pV-nuarpamme.

Temonepenaya kak crnoco0 HW3MEHEHHUS BHYTPEHHEH OHHEPruM TEepMOJIMHAMUYECKOU
CHCTEMBI 0e3 coBepIIeHUs: padoThl. KOHBEKIHS, TETIIONPOBOIHOCTD, U3ITyYCHHE.

KonuuectBo Temnorel. Temno€MKocTh Tena. YAelbHass W MOJSpHas TEIIOEMKOCTH
BellleCTBA. YpaBHeHHe Maliepa. YenbHas TeEIUIOTa CropaHus ToIuiMBa. Pacuér kommyecTBa
TEIUIOTHI IpH Teruionepenaye. [lonstue 06 aguadbaTHoM mpoiecce.

[lepBblii 3ak0H TepMoaMHAMUKU. BHyTpeHHss sHeprus. KomuuectBo TemnoTsl U paboTa
KaK Mepbl U3MEHEHUsI BHYTPEHHEH YHEPIrur TEPMOIUHAMUYECKON CUCTEMBI.

Btopoil 3akOH TEpMOAMHAMUKM [UIi PAaBHOBECHBIX IIPOLECCOB: Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSHUE TEPMOIMHAMHUYECKON CHCTEMbl MPOXOIUT E€AMHCTBEHHas aauabara.
AOcouroTHas TeMIiepaTypa.

BTtopoii 3aK0H TEpMOJMHAMUKHU I HEPABHOBECHBIX ITPOLIECCOB: HEBO3MOXKHO IepeaaTh
TEIJIOTY OT O0oJiee XOJOAHOrOo Tela K OoJjiee Harperomy 0Oe3 kommeHcanuu (Kmaysmyc).
HeoOpaTMOCTh MPUPOTHBIX MTPOLIECCOB.

[TpuHIMne! AeiicTBrs TennoBbix MamuH. KIT/I.

MakcumanbHoe 3Hauenune KII/1. [ukn Kapho.

OKOJIOTUYECKHE ACTEKThl UCIOIb30BaHUs TEIUIOBBIX ABUTaresneil. TemnoBoe 3arps3HeHHe
OKPYXKarOILEeH Cpebl.

TexHuuyeckue ycTpoiiCTBa M TEXHOJIOTMYECKHE MPOLECCHI: XOIOAMIbHUK, KOHAUIIMOHED,
TU3eTbHBIA W KapOIOpaTOpHBIM JBUTaTeNd, MapoBas TypOWHA, TNOTy4YEeHHE CBEPXHHU3KUX
TEMIEpaTyp, YTWIN3AlUS «TEIUIOBBIX» OTXOJOB C HCIOJB30BaHUEM TEIUIOBOTO Hacoca,
yTUIU3alKsg OMOOPraHNYEeCKOT0 TOTLTMBA AJIsl BEIPAOOTKH «TETLIOBOI M DJIEKTPOIHEPTHH.

Hemoncmpayuu.

H3meHeHue TemMrepaTypsl IPH aIiadaTHueCKOM PaCIIMPEHUH.

Bo3nyniHoe orauso.

CpaBHeHME yIeNbHBIX TEIIOEMKOCTEH BEIIECTB.

CniocoObl U3MEHEHUsI BHYTPEHHEN YHEPTHH.

HccnenoBanue aanabaTHoOro mporecca.

KomnbroTepHble MOJENN TEIUIOBBIX ABUTATENEH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

N3mepenne yaenbHOU TeMTOEMKOCTH.

HccnenoBanue npouecca OCThIBaHUS BEIIECTBA.

HccnenoBanue aguabaTHOTo mpoiiecca.

N3yueHne B3aUMOCBSI3M DHEPTUU MEXKMOJIEKYJISIPHOTO B3aUMOJACHCTBUSL U TEMIIEpaTyphl
KHUIICHUS KUIKOCTEM.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazoevie nepexoovl.

[TapooOpa3oBanne u KoHAcHcarus. lcnmapeHue © KUINEHUE. YelbHas TeIuioTa
napooOpa3zoBaHMUA.

Hacpiiennsle ¥ HeHachllleHHbIE Mapbl. KadecTBeHHass 3aBUCUMOCTh IIOTHOCTH M
JABJICHUSI HACBIIICHHOTO TMapa OT TEMIEPaTyphbl, UX HE3aBUCUMOCTh OT 00bhEMA HACHIIIICHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS OT JaBJIECHUS B )KUJIKOCTH.



Brnaxxnocts Bo3myxa. AGCOTIOTHAS U OTHOCUTEIbHAS BIAKHOCTb.

TBépnoe Teno. Kpucrannmueckue u amopubie Tena. AHU30TPOIUS CBOMCTB KPUCTAJLIOB.
[TnaBnenue u KpucTauIM3auus. Y JenbHas TerioTa iasineaus. Cyonumanus.

Hedbopmaruu tBEpHoro Tema. Pactshkenune u cxxkarue. Crnsur. Moayne HOnra. Tlpenen
ynpyrux aedopmaruii.

TemoBoe pacuimpeHue KUAKOCTEH U TBEPABIX Tel, 00BEMHOE U JIMHEHHOE paclUIupeHue.
AHTapMOHU3M TEIUIOBBIX KOJIEOAHMH YaCTHIl BEIIECTBA KaK IMPUYMHA TEIUIOBOTO PACIIMPEHUS
Tes (Ha KAYeCTBEHHOM YpPOBHE).

[TpeoOpaszoBanue sHEprun B (ha30BBIX MEPEXOaX.

YpaBHeHHE TEIIOBOTO OanaHca.

[ToBepxHOcTHOE HaTspKeHHE. KOApdUIMEeHT MOBEpXHOCTHOTO HaTshKeHUs. KanuuispHbie
ABJICHU. JlaBlieHre o UCKPUBIEHHOM MOBEPXHOCTHIO xKuAKOCTH. Dopmyna Jlamnaca.

TexHuueckue yCTpOiCTBA H TEXHOJOTMYECKUE IPOLIECCHI: JKUAKUE KPUCTAJLIBI,
COBPEMEHHbBIE MaTepUaJIbI.

Hemoncmpayuu.

TennoBoe paciupeHue.

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenue. Kunenue rnpu NnOHMKEHHOM JaBJICHUU.

W3mepeHue cuiibl MOBEPXHOCTHOTO HATSKEHUSL.

OnBITHI C MBUIBHBIMU TUIEHKAMHU.

CmauuBanue.

Kanwnsipusie saBieHus.

Mopnenn HEeHbIOTOHOBCKOM JKHUIKOCTH.

Crioco0ObI U3MepeHHst BIaKHOCTH.

HccnenoBaHue HarpeBaHUs U IUIABJICHUS KPUCTAJUIMUECKOTO BEIIECTBA.

Buns! nedopmarmii.

Hab6monenue mMansix aedopmarimii.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

N3yuenne 3aKOHOMEPHOCTEN UCTTAPEHUS KUAKOCTEM.

W3MmepeHue yaAeapHOM TEII0ThI IIIaBICHUS JIbJA.

M3yueHue CBOMCTB HACBIIICHHBIX NIAPOB.

N3mepenue abCOMIOTHOM BIaXKHOCTH BO3/1yXa U OLIEHKA MacChl IapoB B MOMEILIEHHH.

N3mepenne ko3P huiinenTa moBepXHOCTHOTO HATHKEHHUS.

N3mepenune moayns FOnra.

HccnenoBanue 3aBUCUMOCTH AepOopMalii pe3HHOBOTO 00pa3iia OT MPHJIOKEHHON K HEMY
CUJIBI.

Paszgea 4. JiekTpoauHaMuKa.

Tema 1. Inexmpuueckoe noie.

OJneKTpr3anus Tel U €€ MpOSBICHUA. DIEKTPUUYECKHN 3apsan. J[Ba BuAA 3IEKTPUUYECKUX
3apsnoB. IIpoBONHMKM, AMIIEKTPUKH W IOJYHNPOBOAHHUKH. DJIEMEHTApPHBIA 3JIEKTPUUECKUN
3apsA]. 3aKOH COXPaHEHUS JJIEKTPUYECKOTo 3apsija.

Bsaumonericteue 3apsinoB. Toueunsle 3apsaasl. 3akoH Kynona.

OnekTpruueckoe nose. Ero neicTere Ha 31eKTpUIeCKUe 3apsibl.

Hanpsoxéanocts  anekrpuueckoro monsd. I[IpoOubiit 3apan. Jlunum HanpskEHHOCTH
3JEKTPUYECKOTO NoJIst. OJHOPOJHOE SIEKTPUUYECKOE TOJIE.

[ToTeHIManbHOCTh 3IEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh NMOTEHIMANOB U HAINpPSKEHUE.
[loreHumanpHass  3HEprus  3apsga B DJIEKTPOCTaTUYECKOM  IIOJIE. [ToTennman
AJIEKTpoCcTaTuyecKoro mnouss. CBs3pb HANpsDKEHHOCTH IOJIE UM PA3HOCTH MOTEHLUAIOB IS
3IEKTPOCTATUYECKOTO MOJs (KaK OJJHOPOIHOTO, TaK U HEOTHOPOJHOTO).

[TpuHLUII CYyNIEPIIO3ULINH DIIEKTPUYECKUX MTOJIEH.



[Tone Toueuynoro 3apspa. Ilome paBHOMepHO 3apsikeHHOUM cdepsl. Ilone paBHOMEpPHO
3apspKeHHOro mno o0wbémy miapa. Ilone paBHOMEpHO 3apsKEHHOH OECKOHEUHOW IIOCKOCTH.
KapruHbl TMHUN HANPSI)KEHHOCTU ITUX I1OJIEH U SKBUIIOTEHIMATIbHBIX IIOBEPXHOCTEH.

ITpoBOAHMKY B 3JIEKTPOCTATUYECKOM IOJIE. Y CJIOBHE PAaBHOBECHS 3apsI0B.

JIMBIEKTPUKHU B DJIEKTPOCTATUYECKOM I0JI€. J{UdIeKTpuyecKas NpOHUIAEMOCTh BEIECTBA.

Kongencarop. DneKTpoE€MKOCTh  KOHJEHCATopa. DNeKTPOEMKOCTh  IJIOCKOTO
KOHJIEHCATOopa.

[TapannensHoe  coeauHeHue  KoHaeHcaTtopoB.  [locnmemoBarenbHOoe — coeMHEHHE
KOHJICHCATOPOB.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

JBr>keHuME 3apsKEHHOW YaCTULIbI B OJTHOPOJHOM 3JIEKTPUUYECKOM IIOJIE.

TexHu4eckue ycTpOCTBa M TEXHOJOTMUECKHE MPOLECCHI: 3JIEKTPOCKOI, JIEKTPOMETP,
AIIEKTPOCTATUYECKAsS 3aIIUTa, 3a3eMJICHUE DIIEKTPOPUOOPOB, KOHICHCATOPHI, TeHepaTop Ban ne
I'paada.

Hemoncmpayuu.

VYeTpoicTBO U IPUHLUI AEHCTBUS 3JIEKTPOMETPA.

DIIEKTPUUECKOE T0JIE 3apsHKCHHBIX IITIAPUKOB.

DIIEKTPUUYECKOE TT0JIE€ IBYX 3apsKEHHBIX IIACTHH.

Moguens 3nekTpocraTuieckoro reaeparopa (Ban e ['paada).

[IpoBOIHUKY B AJIEKTPUUECKOM II0JIE.

DINIeKTpOCTaTUYECKas 3allIHTa.

VYeTpoiicTBO U IeHiCTBHE KOHIEHCATOPA OCTOSSHHON M IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT TIUIONIAJAM  IUIACTHH,
PAcCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUIECKON MPOHUIIAEMOCTH.

DHEprusi AMEKTPUIECKOTO TOJIs 3apsHKEHHOT0 KOHJIEHCATopa.

3apska v pa3psiika KOHIAEHCAaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadéopamopnuvie pabomul, npaKkmuxym.

OueHka cul B3auMOJEICTBUSA 3apsKEHHBIX Tell.

HabGmronenue mpeBpalieHus: JHEPTUU 3apsH>KEHHOTO KOHJIEHCATOPa B SHEPTHIO M3ITYYCHHS
CBETOAMO/IA.

N3yuenune mporekaHus TOKa B LETH, COAEPKAIICH KOHACHCATOP.

Pacnipenenenne pa3sHOCTH TOTEHIMANOB (HANpSOKEHHs]) TPH  TMOCIEAO0BATEIHHOM
COCTMHEHUH KOHICHCATOPOB.

HccnenoBanue pa3psiia KOHJIEHCATOPA YEPe3 PE3UCTOP.

Tema 2. Ilocmoannulit I1eKmpuyecKuii mok.

Cuia Toka. [TocTOSIHHBIN TOK.

VYcnoBusi CymIeCTBOBAaHMSI TIOCTOSIHHOTO AJIEKTPUYECKOTO TOKa. VICTOYHHWKH TOKa.
Hampsoxkenne U u 31C é&.

3akon Oma 1S y4acTKa Lenu.

DNEKTPUUECKOE  COMPOTUBJIEHUE.  3aBUCUMOCTb  CONPOTUBIEHUS  OJHOPOJHOTO
MPOBOJIHUKA OT €ro JUIMHBI WM TUIOMIAJU IOMEPEYHOrO CEYCHHS. YIEIhbHOE COMPOTHBIICHUE
BEILIECTBA.

[TocnenoBarenbHOE, NapauIeIbHOE, CMEIIAHHOE COEJUHEHHE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX dNeKTprueckux 1enei. [Ipasuna Kupxroda.

PaGoTa snektpuueckoro Toka. 3akoH Jxoyns—Jlenna.

MOomHOCTh 3JEKTPUYECKOT0 TOKa. TernnoBasi MOLHOCTb, BbIAEIsiEMast HA PE3UCTOPE.

OJIC u BHYTpEHHEE CONPOTHUBJICHUE MCTOYHMKA TOKa. 3akoH OMa s MOJHOM
(3aMKHYTOM) 3JIEeKTpUUYECKON Lienu. MOIIHOCTh UCTOYHHMKA TOKa. KOpoTKoe 3aMbIKaHuE.

KoHzeHcaTop B ienu MoCTOSIHHOTO TOKa.

TexHu4yeckue yCTPONCTBA M TEXHOJIOTMYECKHE IMPOLECCH: aMIEpPMETpP, BOJBTMETP,
peocTar, CYETUHK AIEKTPUIECKON SHEPTUU.



Hemoncmpayuu.

W3mepeHue cuibl TOKa U HaIPSHKEHUS.

HccnenoBaHue 3aBUCUMOCTM CHJIBI TOKAa OT HANpPsDKEHUS [UId  PE3UCTOpa, JIaMIIbl
HaKaJMBaHUS U CBETOAMOA.

3aBUCUMOCTb COINPOTUBIIEHUS LWIMHIPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIOLIAIU
MOTIEPEYHOr0 CEUEHUs U MaTepuaia.

HccnenoBaHue 3aBUCHMOCTH CHJIBI TOKa OT COIpPOTUBJIEHUS HPU MOCTOSITHHOM
HAIPSDKEHUU.

[Tpsimoe m3zmepenune DJIC. KopoTkoe 3aMbIkaHUE rajibBaHUYECKOI'O JIEMEHTA M OLEHKA
BHYTPEHHETO COMPOTUBIICHHUSI.

Crioco0bl coeMHEHHUs ICTOYHUKOB ToKa, DJ{C Garapeii.

HccnenoBanue pa3HOCTH MOTEHLIMATIOB MEX]Y MOJIOCAMH MCTOYHUKA TOKA OT CHJIBI TOKa
B LIEIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, nPAKMUKYM.

HccnenoBanue CMEIaHHOTO COEUHEHUS PE3UCTOPOB.

H3mepeHue yaenpHOro COnpOTUBICHUSI IPOBOTHUKOB.

HccnenoBaHue 3aBUCMMOCTH CHJIbI TOKA OT HAIPSDKEHUS U1 JaMIIbl HaKaIUBaHMSL.

YBenuueHue npeena u3MepeHus ammnepmeTpa (BOIbTMETPA).

N3mepenune D/IC 1 BHYTpEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA.

Uccnenosanue 3aBucumoctu J/]C rabBaHUYECKOT0 3JIEMEHTA OT BPEMEHHU IIPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHUIMATIOB MEX]Y MOJIOCAMH MCTOYHUKA TOKA OT CHJIBI TOKa
B LIEMH.

HccnenoBanue 3aBUCMMOCTH TIOJIE3HOM MOITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

OnekTpuyeckas MIPOBOAMMOCTh pa3JIMYHBIX BEIIECTB. OJEKTPOHHAs IPOBOJUMOCTH
TBEPABIX ~ METAUIOB.  3aBUCHMOCTb  COINPOTHBIEHUS  METALIOB  OT  TEeMIEepaTyphl.
CBepxXnpoBOIUMOCTb.

DneKTpruuecKkuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M MNpPUMECHas MPOBOAMMOCTb IOJYIPOBOJIHUKOB.
CsoiicTBa p—N-niepexona. IlomynpoBogHUKOBBIE TPHUOOPHI.

ONEKTPUYECKUH TOK B IJIEKTPOJIMTAX. DJIEKTPOJIMTUYECKAS TUCCOLMALUA. DIJIEKTPOJIU3.
3axonbl Dapazes ISt 3JIEKTPOIH3a.

OnekTpuueckuid TOK B raszax. (CaMOCTOSTENbHBIM M HECAMOCTOSITENIBHBIN pas3psi.
PaznuuHblie TUIIBI caMOCTOATENBbHOTO pa3pana. Monnus. [lnazma.

TexHuueckue yCTpOHCTBAa W NPAKTUYECKOE IPUMEHEHHUE: TIa30pa3psAHble JIaMIIbI,
AIIEKTPOHHO-JIy4eBasi TpyOKa, MOJIYyIPOBOJHUKOBBIE MPHUOOPHI: U0, TpaH3UCTOp, (hoToauon,
CBETOJIMOJ, TallbBaHWKA, padUHUPOBAHWE MEAM, BBIIUIABKA QIIOMHHHS, OJCKTPOHHAS
MUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COITPOTUBIIEHUS] METAJUIOB OT TEMIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

3akoHsl anekTposnza dapanes.

HckpoBoii pa3psii ¥ IPOBOJAUMOCTb BO3/1yXa.

CpaBHeHuE MPOBOIUMOCTH METAJJIOB U MOIYIPOBOJIHUKOB.

OaHOCTOPOHHSS MPOBOMMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, nPAKMUKyM.

Habmronenue anekrponusa.

H3mepenue 3apsia 0JHOBAJIEHTHOTO HOHA.

HccnenoBaHue 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIbT-aMIIEPHOM XapaKTEPUCTUKHU AUOA.



Du3nYecKUl MPAKTUKYM.

CniocoObl u3Mepenust (U3MYECKUX BEJIMYHH C UCIOIb30BaHUEM aHATIOTOBBIX M U(POBBIX
U3MEPUTENBHBIX TPUOOPOB M  KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHBIE  IOTPEIIHOCTH  M3MepeHud  ¢usnyeckux BenuyuH. OlLeHKa TpaHUI
IIOTPELIHOCTEM.

[IpoBeneHre KOCBEHHBIX HW3MEPEHHI, HUCCIEIOBAaHUM 3aBUCHUMOCTEH  (PHU3MUYECKHX
BEJIMYMH, IIPOBEpPKA IPEAJIOKEHHBIX I'MIOTE3 (BBIOOP M3 padOT, ONMCAHHBIX B TEMaTHYECKHUX
pazznenax «Y4eHUYECKU IKCIIEPUMEHT, JIabopaTOpHbIe Pa0OTHI, IPAKTUKYM»).

Me:knpeameTHbie CBSI3H.

Uzyuenue kypca ¢usuku yriyonéHHoro ypoBHs B 10 kiacce oCylIeCTBISIETCS ¢ YYETOM
COJIEp/KaTeNIbHBIX MEXKIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHU.

Mesxicnpedmemmuvie nonamus, C6A3aHHbBIE C UYUECHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
ABIICHUE, Hay4YHbIH (akT, rumore3a, (Qu3uUeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJIETTUPOBAHUE, MOJIEIb, U3MEPEHHE, TOTPEILIHOCTH U3MEPEHUHN, U3MEPUTEIILHBIE
npuoOopsI, IU(poBas 1ad0paToOpHs.

Mamemamuka: peuicHWE CHCTEMbl ypaBHeHMi. JluHelHas QyHKOms, mapadona,
runep6ona, ux rpaduku u cBoiicTBa. Tpuronomerpuyeckue GyHKIUN: CHHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO. BEKTOpBl M HX MPOEKIUH Ha OCU
KOOPJIMHAT, CII0KEHHE BEKTOPOB.

Buonozua: mexannueckoe ABIKEHHE B JKUBOH mpupoje, auddysus, 0ocMocC, TEII00OMEH
JKUBBIX ~ OpPraHU3MOB, TEIUIOBOE  3arpsA3HEHUE  OKpYXKalolel  cpeapl,  yTUIM3alus
OMOOpPraHNYECKOro TOIJIMBA JJISi BBIPAOOTKH «TEIUIOBOM» M 3JEKTPOIHEPTUH, MOBEPXHOCTHOE
HATSHDKEHHE U KallWJUIPHBIC SIBJICHUSI B IPUPOJE, HNEKTPUUECKUE SIBICHUS B )KUBOU MPUPOJE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHasl Macca, MoJy4eHrne HaHOMAaTepHUaIoB, TEIJIOBbIE CBOMCTBA TBEPABIX TeN, KUJIKOCTEH U
ra3oB, JKUJKHE KPHUCTAJUIbI, JJEKTPUUECKHE CBOMCTBA METAJIOB, 3JEKTPOJIUTHYECKas
TUCCOLIMAIS, TaTbBAaHUKA, JIEKTPOHHAS MUKPOCKOIIHS.

T'eozpaghus: BnaxHOCTh BO3/lyXa, BETPbl, 0APOMETpP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHue IBUKEHUN C UCIIOIb30BaHUEM MEXAHU3MOB, YUET CyXOro U
JKUJKOTO TPEHUST B TEXHHUKE, CTaTHYECKHE KOHCTPYKIMHU (KPOHINTEHH, pemeTdyarpie
KOHCTPYKIIUH), UCTIOJIb30BaHNE 3aKOHOB COXPAHEHHS MEXaHUKH B TEXHUKE (TUPOCKOT, BOJOMET
U Jpyrue), ABUTaTeldb BHYTPEHHErO CropaHus, mapoBass TypOuHa, OBITOBOI XOJIOAWJIBHUK,
KOHJIMLIUOHEP, TEXHOJOTUM TOJYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE
HAaHOMATepHalioB, M  HAHOTEXHOJOTMH,  OJEKTpPOCTaTHUecKas  3alluTa,  3a3eMJICHUe
AIIEKTPOTPUOOPOB, Ta30pa3PsAHBIC JTAMIIBI, TOTYIPOBOAHUKOBBIC TPUOOPHI, TATbBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoamHaMuka.

Tema 4. Maznummnoe none.

B3aumoneiicTBuE NMOCTOSHHBIX MarHUTOB M INPOBOJHUKOB C TOKOM. MarHmTHoe MoOJe€.
BekTop marHuTHOM MHAyKIMH. [I[puHIMN Cyniepno3nnuy MarHUTHBIX NOJIEH. JIMHUKM MarHUTHON
WUHAYKIHH.

MarsutHoe mosie NpoBOJHUKA C TOKOM (NPSIMOrO IPOBOJHMKA, KATYIIKH U KPYrOBOT'O
BUTKa). OnbIT Dpcrena.

Cuna Ammepa, €€ HanpaBJIECHUE U MOYJIb.

Cuna JlopeHna, e€ HampaBieHHE M MOIYJb. J[BH)KEHHE 3apsyKEHHOW YacTUIbl B
OJIHOPOJTHOM MarHuTHOM moje. PaGora cumsr JlopeHiia.

MaruutHoe nosje B BeuecTse. deppoMarHeTUKy, napa- U IMaMarHeTUKH.



TexHU4ecKkne YCTpPOWCTBA M TEXHOJOTHYECKHME MPOLECChl: MPUMEHEHUE TMOCTOSHHBIX
MarHuToOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, JJIEKTpOJABHUraTesb SKoOu, yCKOpUTEIn
AJIEMEHTApHbBIX YaCTHII.

Hemoncmpayuu.

KaptuHa nWHWA WHAYKIMA MAarHATHOTO TIONIS TIOJIOCOBOTO U MOJKOBOOOPa3HOIO
MIOCTOSIHHBIX MarHUTOB.

Kaptuna nuHMA MarHUTHOM HWHIYKUMUA TOJS JUIMHHOTO TPSIMOTO MPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOT'O IIPOBOJJHUKA, KATYIIKHA C TOKOM.

B3anmopencTeue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JJIEKTPOJIUTA.

Habmroienue nBr>xXeHus My4yKka 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[IpuHIUIT AEHCTBUSA 3IEKTPOU3IMEPUTEIHHOTO MPUOOPa MAarHUTODIIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

WccnenoBanue MarHUTHOTO TOJISt TOCTOSTHHBIX MarHUTOB.

HccnenoBanue cBONCTB (heppOMarHeTUKOB.

WccnenoBanue neiicTBUS TOCTOSHHOTO MAarHWTa HA PAMKY C TOKOM.

N3mepenne cuiibl Amiepa.

N3yuenune 3aBUCUMOCTH CHIIBI AMIIEpa OT CHJIbI TOKA.

OrnpeneneHre MAarHUTHOM MHAYKIIMU HA OCHOBE U3MEPEHUS CUIIbl AMIIEpA.

Tema 5. InexkmpomazHumnan uHOYKYuUs.

SIBneHue snexTpoMarHUTHOM MHAYKUUU. [loTok BekTopa MarHuTHOM uHaykuuu. DC
MHAYKIUU. 3aKOH 3JEKTPOMarHUTHON uHAyKuuu Papanes. BuxpeBoe 3iieKTpuUecKoe IoJIe.
Toku dyko.

OJ1C uHAYKIMY B IPOBOJHUKE, TBUKYIIIEMCS B OJTHOPOJTHOM MarHUTHOM IIOJI€.

IIpaBuno Jlenna.

NunyktuBHOCTh. Karymka WHAYKTMBHOCTM B LENU IOCTOSHHOIO TOKa. fIBieHue
camonHaykiuu. J[C caMOMHAYKIINH.

DHeprusi MarHuTHOTO TOJIsI KATYIIKHA C TOKOM.

DIIEKTPOMarHuTHOE TOJIE.

TexHu4yeckne yCTpPOMCTBA H TEXHOJOTHYECKHUE TPOIECChl: HWHIYKIIMOHHAS TI€Ub,
COJICHOU]I, 3alIUTa OT 3JEKTPU3ALMH TEJ IPH IBUKEHUH B MAarHUTHOM T10JI€ 3E€MIIH.

Hemoncmpayuu.

Habmronenue siBIeHMs SIEKTPOMAarHUTHON HHTYKITUH.

Uccnenoanue 3aBucumoctd IJC HHAYKIMM OT CKOPOCTH HW3MEHEHHSI MAarHUTHOTO
MOTOKa.

ITpaBuio Jlenna.

[Tagenune MarauTa B aTFOMUHUEBOM (MEIHOM) TpyOe.

SIBrieHME CAaMOMHIYKIINH.

UccnenoBanue 3apucumoctt IIC caMOMHIYKIIMKA OT CKOPOCTU W3MEHEHUsl CUJIbI TOKa B
TN,

Yuenuueckuit skcnepumenm, nadopamopusvie pabomot, npaKmuKym.

WccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITHH.

Ornpeznenenre UHAYKIIMA BUXPEBOTO MATHUTHOTO TOJISL.

HccnenoBanue siBIEHUS CAMOMHIAYKIUU.

COopka MoIeNH NIEKTPOMAarHUTHOTO TeHepaTopa.

Paspnen S. KoJsieOanus U BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarensHaasg cucrema. CBOOOIHBIE KOJIEOAHUS.

lapmonnueckue  konebanms. KuHemaTudueckoe © — JUHAMHYECKOE  OMHCAHHE.
DHEpPreTHYecKoe ONMHUCaHWe (3aKOH COXpaHEHUsT MEXaHWYEeCKOW dHepruu). BwiBonx



TUHAMHYECKOTO ONHCAaHWS TApMOHHYECKHX KONEOAHWA W3 WX DJHEPreTUYeCKOro u
KMHEMAaTU4YECKOTO ONHMCAHMUS.

Amrmutyaa u ¢asza konebanuil. CBsi3b aMIUIUTYABI KOJICOAHWI WCXOIHOW BEIMYMHBI C
aMIUIUTYIaMU KojieOaHui e€ CKOPOCTU U YCKOPEHHUS.

[Tepuon u yacrora xonebanuii. Ilepro Manbix cBOOOIHBIX KOJIEOAHUN MAaTEMaTHYECKOTO
MmasiTHUKa. [leproa cBoO6OAHBIX KONeOaHUN TPYKMHHOTO MasiTHUKA.

[Tonsatne o 3aryxarommx KojeOaHMsX. BolHyXkaeHHble KoneOaHus. Pe3onaHc.
Pe3onancHas kpuBas. BiustHue 3aTyxaHusi Ha BUJ] pe30HAHCHOW KpUBOW. ABTOKOJIEOaHUSI.

TexHuueckue yCTpONCTBA M TEXHOJIOTMUECKHE IIPOLECChl: METPOHOM, Yachl, Kaueiw,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch Kojae0aTenbHOro ABMKCHHUS.

Hab6mronenre He3aBUCMMOCTH TIEPHO/Ia MaJIbIX KOJIeOaHM rpy3a Ha HUTH OT aMIUTUTY/IbI.

HccnenoBanue 3aTyxarmux KojaeOaHui ¥ 3aBUCUMOCTH MepHoJa CBOOOTHBIX KoJeOaHu
OT COIIPOTHUBJICHHUS.

HccnenoBanune konebaHWil Tpy3a Ha MAacCUBHOM MpPYXHHE C IIeNbl0 (OPMUPOBAHUS
MPEJICTaBICHUA 00 UIcaTbHON MOJICIIN IPY)KHHHOTO MasiTHHUKA.

3aKOH COXpaHEeHHsI SHEPTUHU NpU KojieOaHusX rpy3a Ha MpYyKUHE.

HccenoBaHue BRIHYKICHHBIX KOJICOAHHIA.

Habmioienue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepenue nepuoia cBOOOAHBIX KOJeOaHUNH HUTSHOTO U MPYKMHHOTO MasiTHUKOB.

N3yuenune 3aK0HOB JIBIXKEHHS TeJla B X0/1€ KoJieOaHUM Ha YIIPyroM IoJiBece.

N3yueHue ABUKEHUS HUTIHOTO MAasITHUKA.

[IpeoOpazoBanue SHEPTUHU B IPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY/IbI 3aTyXaIONINX KOIeOaHuH.

WccnenoBanue BEIHYKIEHHBIX KOJIEOAHUH.

Tema 2. dnexkmpomazHumnole Koedanus.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJI€ATHHOM
konebaTenbHOM KOHType. ®Dopmyna Tomcona. CBs3b aMIUIUTYABl 3apsjia KOHAEHcaTopa C
aMILTUTYION CHJIBI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEeHHsI SHEPTUH B UI€aTbHOM KOJeOaTeIbHOM KOHTYpE.

3aTyxaromuye DJIeKTPOMarHUTHbIE KojeOaHusl. BBIHYXICHHBIE DJIEKTPOMATrHUTHBIE
KoJie0aHusl.

ITepemenHbi TOK. MOIIHOCTh TEPEMEHHOrO TOKA. AMIUIUTYIHOE U JIEHCTBYIOIIEE
3HAUEHUE CUJIBI TOKA M HAMPSKEHUS TIPU Pa3INdHON hopMe 3aBUCUMOCTH MTEPEMEHHOTO TOKA OT
BpPEMEHU.

CunycouganbHbId IEPEMEHHBIN TOK. Pe3ucTOp, KOHJIEHCATOP U KATYIIKA MHAYKTUBHOCTH
B IIEMY CHHYCOUJAJIBLHOIO MEPEMEHHOTO TOKA. Pe30HaHC TOKOB. Pe30HaHC HaNpsKeHUH.

Wneansubiii Tpanchopmatop. [Ipon3BoacTBo, nepeaada U MOTpeOICHUE AIEKTPUUECKOM
SHEPTHH.

DKOJIOTUYECKUE PUCKH TPU MPOU3BOJACTBE 3IEKTpodHEepruu. KynbTypa HCIonb30BaHUS
AJIIEKTPOIHEPTHH B TTOBCETHEBHOM JKH3HHU.

TexHu4yeckue yCTPOHUCTBA M TEXHOJIOTMYECKHE MIPOLIECCHI: AIEKTPUUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOI0 TOKa, IMHUHU JJIEKTpoIepeay.

Hemoncmpayuu.

CB0OOHBIC PTICKTPOMArHUTHBIC KOJICOAHUSI.

3aBUCHMOCTh YaCTOTHI CBOOOIHBIX KOJIeOaHU OT MHAYKTUBHOCTH U EMKOCTH KOHTYpA.

OcuusiorpaMmsbl SJIEKTPOMArHUTHBIX KOJICOaHUM.

['enepaTop He3aTyXaroMUX IEKTPOMAarHUTHBIX KOJIEOaHUH.

Mopeinp 371eKTpOMarHuTHOIO FeHepaTopa.



BriHyXIeHHBIE CHHYCOHIAIbHBIE KOJIEOaHNUS.

Pesucrop, karyiika HHIYKTUBHOCTU U KOHJIEHCATOP B LIETIH [IEPEMEHHOI0 TOKA.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJICHCATOPA.

YCTpONCTBO M IPUHIIUII ACUCTBUS TpaHCHopMaTopa.

Monenb TUHUY 3IIEKTpOIIepe1adH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

Uzyuenue tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKA 4epe3 IOCIEN0BAaTEIbHO COEAMHEHHbBIE KOHEHCATOD,
KaTyILIKY U PE3UCTOP.

HaburoieHne 351eKTpOMarHuTHOIO PE30HAHCA.

Hccnenoanue paboThl MICTOYHUKOB CBETA B LIETIH [IEPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMAaAZHUMHbBIE 60JIHbL.

MexaHuyeckue BOJIHBI, YCIOBUS HX pachpocTpaHeHus. [lomepedynble W TpOAOTIbHBIC
BosIHBI. Ilepuon, ckopocTs pacnpocTpaHeHus! U AjduHa BOJIHBL. CBOMCTBA MEXAHUYECKUX BOJIH:
OTpakeHHe, IpeJoMIIeHUe, HHTepPepeHIus U TudpaKius.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKka. BricoTa Tona. TeMOp 3ByKa.

[IIymoBoOe 3arpsi3HEHHE OKPYXKAIOIIEH Cpeibl.

ONEeKTPOMarHUTHbIE BOJHBI. YCJIOBHSI M3JIy4EHHUsS 3JEKTPOMAarHUTHBIX BOJIH. B3aumuas
OpHUEHTAINS BEKTOPOB B DJIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  3JEKTPOMarHUTHBIX BOJIH: OTPaXKEHHWE, IPEIOMJIEHHME, IOJISIpU3aLINs,
uHTephepeHIus U TudpaKiius.

[IIkana 3y1eKTPOMAarHUTHBIX BOJIH. [IprMeHEHHE 31eKTPOMarHUTHBIX BOJH B TEXHUKE U
ObITY.

IIpuHIMIIBI paInOCBA3H U TeJeBUIeHU. Pannonokanusi.

DNEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOIIEH CPEIbI.

TexHuuyeckue ycTpoicTBa M IMPAKTUUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
pamap, paauonpuéMHHUK, TeJleBHU30p, aHTeHHa, TenepoH, CBYU-meus, ynabTpa3zByKoBas
JTUAarHOCTHKA B TEXHUKE U MEJIULIMHE.

Hemoncmpavyuu.

OO6pa3oBaHue U pacpoCTpaHEHUE TOTIEPEYHBIX U MTPOJIOJIHBHBIX BOJIH.

Konebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHUI.

HabmioneHue oTpaxeHus U NMPeIOMICHUS MEXaHUYECKUX BOJIH.

Habmonienue nnrepdepeHny U AMPpakiui MEXaHM4eCKUX BOJIH.

AKyCTHYECKHUI pE30HAHC.

CBoiicTBa yapTpa3ByKa U €ro IpUMEHEHHE.

HabmioneHue cBsA3M T'POMKOCTH 3ByKa M BBICOTHI TOHa C aMIUIMTYJOM M YacTOTOM
Kosie0aHui.

HccnenoBanne  CBOWCTB  3JIEKTPOMAarHUTHBIX  BOJIH:  OTPAKE€HUE, IPEIOMIICHHE,
noJisipu3anus, 1udpakuus, HHTephepeHIns.

OO6HapyxeHne HHPPaKpacHOTO U YIbTPa(HOIETOBOrO U3ITy4EHHH.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomel, npakmuxym.

N3y4eHne napaMeTpoB 3ByKOBOW BOJIHBI.

W3ydeHue pacrpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmukxa.

[IpamonuHeitHOE pacnpocTpaHEHHUE cBeTa B OAHOpoaHOM cpene. Jlyu cBera. TouyeuHsblit
MCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpakeHUs cBera. llocTpoeHHEe H300paKEHHM B TIJIOCKOM
3epkane. Cheprueckue 3epkania.



[Ipenomnenue cBeta. 3aKOHBI MpEIOMJICHHS cBeTa. AOCONIOTHBIA IOKa3aTellb
npesomiieHuss. OTHOCUTENBHBIN ITOKa3aTenb mpernoMicHus. [IoCTOSHCTBO 4YacTOTHI cBEeTa U
COOTHOLLEHHUE JUIMH BOJIH IIPU MEPEXO0/IE€ MOHOXPOMATUYECKOTO CBETA 4YEpe3 IpaHully pas3zaeia
JBYX ONITUYECKUX CPEZ.

Xon nyueit B nmpusme. ucnepcus ceera. ClioxkHBbINi coctaB Oenoro ceera. L[Ber.

ITostHOE BHyTpeHHEee oTpakeHue. IIpenenbHbIi yroi NoIHOr0 BHYTPEHHETO OTPaKEHUS.

Cobuparomue M paccewBaromue JHUH3bL. ToHkas nuH3a. DOKYCHOE pPACCTOSHUE U
ONTUYECKasl CHUJIa TOHKOM JIMH3bI. 3aBUCUMOCTb (DOKYCHOI'O PACCTOSHUS TOHKOH cepudeckoi
JIMH3BI OT €€ TEOMETPUU U OTHOCUTEIILHOT'O I10KA3aTeNsl PEIOMIICHUS.

®opmylia TOHKOH JIMH3BL. Y BEJIMYEHHUE, JaBAEMOE JIMH30M.

Xox y4a, IpOLIEALIEro JMH3Y 10/ IPOU3BOJIbHBIM YIVIOM K €€ IVIABHOW ONTHUYECKOU OCH.
[TocTtpoenne n300paXkeHUH TOUKM U OTpe3Ka IPAMON B COOMPAIOIUX U PACCEUBAIOIINX JIMH3aX
U UX CUCTEMaX.

Ontuueckue npudopsl. Paspemaromnias cnocoOHOCTs. [71a3 Kak onTHYecKasi CUCTEMA.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKOU ONTHKH.

BonnoBas ontuka. HWHTepdepenuus cBera. KorepeHTHble MCTOYHHMKH. Y CIOBUS
HaOJIOZICHNUST MAaKCMMYMOB ¥ MHHMMYMOB B HMHTEP(PEPEHIMOHHON KapTUHE OT JBYX
KOT€pPEHTHBIX UCTOYHHUKOB. IIpuMepsl kitaccuueckux HHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakumonHas pemérka. YciaoBHe HAOMIOJACHHUS TIJIABHBIX
MaKCHUMYMOB IIPH [1aIEHUY MOHOXPOMAaTHYECKOT0 CBETa Ha AU(PAKLIMOHHYIO PELIETKY.

ITonspuszanus ceera.

TexHuueckue yCTpPONCTBA M TEXHOJIOIMYECKHE IIPOLECCHI: OYKH, JyIa, I[EpUCKOII,
¢doroannapaT, MHUKpPOCKOI, MPOEKIMOHHBIN amnmapar, MNPOCBETICHUE ONTHUKH, BOJOKOHHAS
OITHKA, TU(PAKINOHHAS PELIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue npeioMIIeHUs CBETA.

HaGnroeHue nosiHOro BHyTpeHHEro OTpaxeHus. Mojienb CBEeTOBO/IA.

HccnenoBaHue xo/1a CBETOBBIX ITYYKOB YepPE3 IJIOCKONAPAIIENIbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue CBOWCTB M300paKEHUH B JIMH3AX.

Mopenu MUKpOCKOIa, TEIECKOIIA.

Habmronenue nntepdepeHnnn cera.

Habumronenre 1BeTOB TOHKUX MJIEHOK.

Habmonenue nugpakiuu ceera.

N3ydenre AuppaKkIIMOHHON PEIIETKH.

Habmonenne nudpakiimioHHOTO CIIEKTpa.

Hab6nronenue aucnepcun cBera.

Habmronenue nosisipu3anuu cBeTa.

[TprMeHeHre NoaSpOUI0B ISl U3yUEHHUS] MEXaHUYECKUX HAIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

W3mepenue nokaszarens IpeaoMIIeHHUs CTEKIIa.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSTHHSI OT BellecTBa (Ha MPUMEPEe KHUJIKUX
JIUH3).

N3mepenue GpOKyCHOT0 pacCTOSIHUS PACCEHBAIOIIUX JIHH3.

[Tony4yenne n3o0paXkeHUs B CCTEME U3 IIJIOCKOTO 3epKaja U JINH3BI.

[Tony4yeHnue n300paxKeHus: B CUCTEME U3 JBYX JIUH3.

KoHcTpynpoBaHHUE TEIECKOMMYECKUX CUCTEM.

Habmonenue nudpaxyu, nHTEpYEpeHInd 1 MOJISpU3alluy CBETa.

W3y4eHne noasspu3anuy CBETa, OTPaXKEHHOIO OT MOBEPXHOCTU JUAJICKTPHKA.

N3yuenne nHTepGEpEeHIINN Ja3epPHOT0 N3IYUCHUS Ha IBYX LIEIIAX.

Hab6nronenue aucnepcum.



Habmonenue u uccrienoBanue qUQGpakinOHHOTO CIEKTPa.

H3mepeHue UIMHBI CBETOBOM BOJIHBI.

[Tony4yeHnue criekTpa U3ydeHHs CBETOAMOAA IPU OMOIIH TU(PAKIIMOHHON PEIETKY.

Pa3zgen 6. OcHOBBI crienMaJIbLHOH TEOPHH OTHOCUTEIBLHOCTH.

I'paHnLBI TPUMEHUMOCTH KJIACCHMYECKONW MeXaHMKHU. IlocTynaTel crnenuanbHOM TEOpUHU
OTHOCHUTEJIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHONW  uHTepBai.  [IpeoOpasoBanust  Jlopenma.  YcioBue
IPUYUHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH U COKpAlLlEHUE
JUIMHBI.

OHEprus U UMILYJIbC PEISTUBUCTCKON YaCTHULIBI.

CBs13bp Macchl € SHEPTUEN U UMITYJILCOM PENATUBUCTCKOMN YaCTHUIbl. DHEPrUs MOKOSL.

TexHHUYeCcKne YCTPOMCTBA M TEXHOJOTMYECKHE ITPOLECCHl: CIYyTHUKOBBIE NPUEMHUKH,
YCKOPUTENHN 3apsSKEHHBIX YaCTHLI.

YueHn4ecKui 3KCIepuMeHT, 1a0opaTopHble paboThl, IPAKTUKYM.

Omnpenenenne MMITYJIbCA M YHEPTUU PEIATUBUCTCKUX 4acThll (1Mo (oTorpadusiM TpeKoB
3apsDKEHHBIX YacTUI] B MArHUTHOM T10J1€).

Pazgen 7. KBanTtoBas pusuka.

Tema 1. KopnycKkynapnuo-60iHno80il 0yaiusm.

PaBHOBecHOE TeTUIOBOE W3NMydeHHE (M3IydeHHE aOCONIOTHO UYEPHOro Tela). 3aKOH
cMerienus Buna. ['unoresa [lnanka o kBanrax.

@OTOHBI. DHEPTHS U UMITYJIEC (POTOHA.

®oroaddext. Onbitel A. I'. CtoneroBa. 3akonsl poTodrddexra. YpaBHeHue DitHIITEHHA
st poroadpdexra. «KpacHas rpanuna» Gorosddexra.

JlaBneHue cBera (B 4YacTHOCTH, MaBJIEHHE CBeTa Ha aOCOJIOTHO TOIJIOUIAIOIIYI0 U
a0COJIIOTHO OTpakaroIyto moBepxHocTh). OnbiTel [1. H. Jlebenena.

BonnoBeie cBolicTBa yactull. Bomuel ne bpoina. imHa BonHel ne bpoitid u pasMepsl
o0jmacTu  JoKanu3alMM  JBUWXKylleiics dactuipl. KopmyckynspHO-BOJHOBOW — Tyaiu3M.
Judpakius 37eKTPOHOB Ha KpUCTaIax.

Crneuunduka nsmepenuit B Mukpomupe. CooTHoleHus HeonpenenéHnoctei ['eitzendepra.

TexHuueckue ycTpoicTBa M TEXHOJIOTMYECKHUE IMPOILECCHl: CIIEKTPOMETP, (POTORIEMEHT,
doTonaTuuK, TyHHEIbHBIH MUKPOCKOII, COJTHEUHas Oarapesi, CBETOANO/.

Hemoncmpayuu.

®dotor(PeKT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHeIIHEro GpoTtoadpexra.

HccnenoBaHue 3aBUCMMOCTH COITPOTHBIIEHUS MOTYIPOBOAHUKOB OT OCBEIIEHHOCTH.

Cseroauos.

Conneuynas Oarapes.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomuol, npakmuxym.

Hccnenosanue poropesucropa.

N3mepenue nocrosiHHo# [Inanka Ha ocHOBe uccienoBaHus Gporosdpexra.

HccnenoBanue 3aBUCMMOCTH CHJIbI TOKA Yepe3 CBETOINO/ OT HaIIPSHKEHHUS.

Tema 2. @usuka amoma.

OnbITHI IO UCCIIEIOBAHUIO CcTpoeHus aToMa. [lnanerapuas moaens atoma Pesepdopaa.

[Toctynatsl bopa. M3nydenue u morjouieHne (OTOHOB MPH MEPEXOJe aroMa C OJHOTrO
YPOBHS SHEPTUHU HA IPYTOM.

Bunpl ciektpoB. CekTp ypoBHEN 3HEPTUH aTOMa BOAOPOJA.

CnoHTaHHOE U BBIHYXKJIEHHOE M3J1y4yeHHEe cBeTa. Jlazep.

TexHudyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: CIEKTPaJbHbIM aHAJINU3
(cieKkTpocKoM), Ja3ep, KBAHTOBBI KOMITHIOTED.

Hemoncmpayuu.

Mopenb onsiTa Pezepdopna.



Habnronenre muHEeHYaThIX CIIEKTPOB.

VY CTpolCTBO U AEHCTBUE CYETUMKA MOHU3UPYIOIIUX YACTHULL.

Omnpenenenue JUIMHBI BOJIHBI JIA3€PHOTO U3JIY4YEHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKkmukKym.

HabGntonenue nuneiyaToro crekrpa.

HccenenoBanue cnekrpa pa3peKeHHOr0 aTOMApHOIO BOJOPOJA U U3MEPEHHE MOCTOSSHHON
Punbepra.

Tema 3. Quzuka amomHo20 A0paA U INEMEHMAPHBIX YACHUY.

Hyxnonnas moxaens simpa I'eiizendepra—Banenko. 3apsin sapa. MaccoBoe 4mciio sijpa.
N3otomsl.

PagnoaktuBHOCTB. Anb(a-pacnan. DIEKTPOHHBIA M MO3UTPOHHBIN Oera-pacman. ['amma-
U3JIy4CHHE.

3aKOH paJUMOaKTHBHOrO pacnaaa. PaavoaktuBHble u30TONbl B mpupoge. CoiicTBa
MOHU3HUPYIOUIETO U3JIy4eHUs. BiausiHue painoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. EcTecTBEHHbIN
¢don uznyuenus. Jlozumerpusi.

DHeprus CBS3U HYKIIOHOB B siape. SnepHbie cuibl. JlegekT Macchl sapa.

Anepubie peakuuu. J[lenenne wu cuHte3 snep. SAnepHsie peakropbl. IIpobGiemsl
YIOPABJISIEMOTO  TEPMOSIAEPHOIO CHUHTE3a. KOJOTMYECKHE acClEeKThl Pa3BUTUS  SEPHOU
HHEPreTUKHU.

MeTtoabl perucTpauuu U UCCIEI0BaHUS JIEMEHTAPHBIX YaCTHULL.

@yHIaMEHTAIBHBIE B3aUMOJACUCTBUA. bapuoHbl, Me30HBI U JenTOoHHI. [IpencraBinenue o
CranpaptHoil Mmosienu. KBapk-riitooHHas MOJAEIb aIJpOHOB.

®usuka 3a npeaenamu CtannapTHol Mojenu. TEMHast MaTepust U TEMHAs SHEPIHsL.

EnuncTBO n3mueckoil KapTUHBI MUpA.

TexHuueckue ycTpoicTBa M TEXHOJIOTMUECKHE MPOIECChl: JO3UMETp, Kamepa BuibcoHna,
SJIEpHBIA  PEaKkTop, TEPMOSIIEPHBIM peakTop, aromMHas Oom0a, MAarHUTHO-pE30HaHCHAs
Tomorpadus.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

HccnenoBanue TpeKOB YacTHUI] (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paJuoakTUBHOTO (DOHA C MCIIOJIb30BAHUEM JI03UMETpA.

N3yuenue nornomenus 6eTa-4yacTUI] ATFOMUHUEM.

Pa3nes 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPU3UKH.

Otanbl pa3BUTUs acTpoHoMuu. llpukiiagHOoe ¥ MHUPOBO33pPEHUECKOE 3HAUYEHHE
acTpoHOMHMH. IIpUMEHMUMOCTbh 3aKOHOB (U3HMKHU IS OOBACHEHHS MPHUPOIBI KOCMHUYECKUX
00BEKTOB.

MeTtonbl acTpOHOMHYECKHX uccieqoBaHuil. COBpEMEHHBIE ONTHYECKHUE TEJIECKOIIBI,
pasnuoTeNecKONbl, BHeaTMOCc(hepHas acTpOHOMHUSL.

Bup 38é31H0r0 HeOa. Co3Be3nus, spkue 3BE3/bl, MJIAHETHI, UX BUAUMOE JIBHKEHHE.

Conneynas cucrtema.

Connue. Conneunas aktuBHOCTb. McTtounuk sneprun ComnHua u 3BE37.

3BE31bl, WX OCHOBHBIE XapAKTEPUCTHKU. Jluarpamma «CHEKTpaJIbHBIA Kjacc —
CBETUMOCTB». 3BE3/IbI TJIABHOM I1OCJIE0BATEIBHOCTH. 3aBUCHMOCTh «Macca — CBETUMOCTb» AJIs
3BE3]l TJIABHOW  IIOCJIEIOBAaTEIbHOCTH. BHyTpeHHee crTpoeHne 3BE3n. COBpEeMEHHbIE
IIPEJICTaBJICHUSI O IPOMCXO0XKIEHUH U 3BoonK ComHIa U 3BE37. OTallbl )KU3HU 3BE3.

Muineunsiii [1yte — Hamia I'anaktuka. [lonoxenne u nuxenne Connua B ['anaktuke. Tumnst
rajaktuk. Paguoranaktuku u kBazapbl. YEpHBIE ABIPHI B SAPAX TAIAKTHK.

Bcenennas. Pacmupenue Bceenennoil. 3akon Xa606ma. Pa3Geranme ramaktuk. Teopwust
bonbmoro B3peiBa. PennkroBoe usiydeHue.

Macmrabnas ctpykrypa Beenennoii. MeraramakTuka.

Hepeménnsie npobiaemMbl aCTpOHOMUH.

Yuenuueckue naonrooenus.



Habmionenuss 3BE3gHOro Heba  HEBOOPYKEHHBIM  TIJIA30M  C  HCIOJIB30BaHHEM
KOMIIBIOTEPHBIX IMPUWIOKEHUN [UId OIpElesIeHUs] I0JIOKEHHsI HeOeCHbIX OOBEKTOB Ha
KOHKPETHYIO J]aTy: OCHOBHbIE c03B€3/11si CEBEPHOT0 MOIyLIapus U IpKU€E 3BE3/IbI.

Hab6nronenus B Teneckon JIyHbI, MIIaHET, TYMAHHOCTEH U 3BE3THBIX CKOTUICHHM.

Du3nYecKUil NPAKTUKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BEIMUYUH C UCIOJIb30BAHUEM aHAJIOIOBBIX U LU(POBBIX
U3MEPUTENBHBIX TPUOOPOB M  KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEJIbHBIE  TOTPEIIHOCTH  M3MEpeHMH  (u3nueckux BenuuuH. OlieHKa  TpaHull
IIOTPELIHOCTEM.

[IpoBeneHue KOCBEHHBIX M3MEpPEHMH, MCCIEJOBaHUN 3aBUCUMOCTEH  (PU3MYECKHX
BEJIMYMH, IIPOBEpPKA IMPEAJIOKEHHBIX T'MIOTE3 (BBIOOP M3 pabOT, ONMCAHHBIX B TEMaTHYECKHUX
paszenax «Y4eHU4eCKUH 3KCIIEPUMEHT, 1a00paTOpHbIe paboThl, IPAKTUKYM).

O0o0maroniee NOBTOpPeHUeE.

OO6oOuieHne W cUCTeMaTH3alUsl  COJAEp)KaHMs — pa3fenoB  Kypca «MexaHHKay,
«MonekynsipHass (pu3MKa ¥ TEPMOJUHAMUKA», «IJNEKTpoauHaMuKa», «Komebanus u BOJHBI,
«OCHOBBI CHEIMAJIBHOM TEOPHUM OTHOCUTENIBbHOCTHY», «KBaHTOBas Qu3ukay, «IeMEeHTbHI
ACTPOHOMHUHU U aCTPOPUIUKI.

Ponp (u3MKM M acTpOHOMHM B SKOHOMUYECKOH, TEXHOJOIMUECKOW, COLMAIbHOM U
THYECKOH cdepax MeATETbHOCTH 4YeNOoBEeKa, poiib M MecTo (M3UKH M aCTPOHOMHH B
COBPEMEHHOM HAay4yHOW KapTUHE MHpa, 3HAYCHUE ONMCATEIbHOW, CHCTEMAaTU3HUPYIOLLEH,
OOBSICHATENBHOM M MPOTHOCTHYECKON (DYHKIHI (pU3HuecKor TeOpuH, poiib (GU3NIECKON TEOpHH
B (hopMUPOBaHUM MpEACTaBICHUN O (PU3NUECKON KapTUHE MHMpa, MECTO (PU3UYECKON KapTHUHBI
MUpa B 0011EM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJCTABICHUN O IPUPOJIE.

MexnpeameTHbie CBA3H.

N3ydenue kypca ¢pusuku yrinyOnéHHoro ypoBHs B 11 kiacce ocyiiecTBisieTcsl ¢ y4ETOM
COJIepKATeNbHbIX MEXIIPEIMETHBIX CBsi3ed C KypcaMHd MaTeMaTHKH, OHOJIOrMH, XUMHH,
reorpadyu U TEXHOJIOTHH.

MesicnpeOmemuvie nonamusa, C6A3AHHbBIE C UYUEHUEM MEMO0068 HAYYHO20 NO3ZHAHUA:
ABJICHUE, Hay4yHbId (akT, runores3a, (Qu3Myeckass BeIMYMHA, 3aKOH, TEOpus, HaOJIOJEHUE,
AKCIEPUMEHT, MOJIEIMPOBAaHUE, MOJIEIb, U3MEPEHHE, TOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIIbLHBIE
npuOopsbl, nudposas 1adopaTopusl.

Mamemamuka: penieHre CUCTeMbl ypaBHeHUH. Tpuronomerpuueckue QyHKIUN: CHHYC,
KOCHUHYC, TAQHT'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOKIECTBO. BeKTopbl M HX
NPOEKIIMM Ha OCH KOOPAMHAT, CIIOKE€HHE BEKTOPOB. IIpoM3BOJHBIE 3IIEMEHTAapHBIX (DYHKIIMMA.
[Tpu3Haky no100us TPEYroIbHUKOB, ONPEeICHNE TUIOMIAIU TUIOCKUX GUryp U 00bEMa Tel.

Buonozua: »nextpuyeckue SBICHHUS B KUBOM INpHUpone, KojebaTeslbHble IBUKEHUS B
KUBOM  TpHUpOJE,  DKOJOTHYECKHME  PHUCKM  TpPU  TMPOU3BOJACTBE  DIIEKTPOIHEPTHUH,
IIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpelpl, YyJIbTPa3ByKOBas JAMArHOCTUKA B
MeAMIIMHE, ONITUYECKUE SIBJICHUS B )KUBOI MPUPOJE.

Xumusa: CTPOEGHHME aTOMOB M MOJIEKYJ, KPUCTAJNIMYECKas CTPYKTypa TBEpABIX Tel,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN peIETKH, CIIEKTPaIbHbIN aHAIN3.

T'eozpachua: marHuTHBIE TONIOCAa 3€MIIM, 3aJIe)KW MAarHUTHBIX PYA, POTOCHEMKA 3€MHOM
MMOBEPXHOCTH, ceiicmorpad.

Texnonozua: IpUMEHEHUE NTOCTOSTHHBIX MAarHUTOB, DJIEKTPOMATrHUTOB, JIEKTPOIBUIaTENb
SIkoOu, TreHepaTop NEPEeMEHHOI0 TOKa, MHIYKIMOHHAs IIe4b, JIMHUU DSJIEKTpolepenad,
ANIEKTPOABHUraTeNb, pajgap, paaAUONPUEMHHUK, TEIEBU30p, aHTeHHa, Tenedon, CBY-meus,
yIBTPa3ByKOBasl IUArHOCTHKA B TEXHUKE, IPOEKIHMOHHBIA amnmnapar, BOJIOKOHHAs OITHKA,
coJHeyHast OaTapesi, CIyTHUKOBbBIC IPUEMHHKH, SJIEpHAsi SHEPTeTUKA U HKOJIOTUYECKUE ACTIEKThHI
€€ pa3BuUTHSL.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUAA

JIMHHOCTHBIE PE3YJIBTATbHI

JIn4HOCTHBIE pe3yabTaThl OCBOEHHUS YydeOHoro mnpeamera «PDHU3MKa» OTPaKaroT
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
NO3ULMEN JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpPHUEHTalUi, IO3UTHUBHBIX BHYTPEHHHX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHICKOro  0OIIecTBa,
paclIupeHe KU3HEHHOTO OIBITA U ONBITA ACATEIBHOCTH B IIPOLIECCE PEATU3AaLUUA OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

IrPakIaHCKOr0 BOCIIMTAHHUSA:

e cOpMHPOBAHHOCTh TPAKIAHCKOW MO3ULMKU OOYy4YaroIIerocs Kak aKTHUBHOTO H
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

® [IPUHATHE TPAJAULUOHHBIX OOIIEUYETOBEUECKUX I'YMAHUCTUYECKUX U JEMOKPAaTUYECKUX
IICHHOCTEIA;

® TOTOBHOCTb BECTH COBMECTHYIO J€SITEIbHOCTh B MHTEpECaX I'Pa’kIaHCKOIro OOILIEeCTBa,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHU3aluy;

® yMEHHE B3aMMOJCICTBOBATH C COLMAJIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C HX
(GYHKIUAMHI U Ha3HAUEHUEM;

® TOTOBHOCTb K T'YMAHUTApPHOU U BOJIOHTEPCKOM EATENBHOCTH.

NATPHOTHYECKOI0 BOCIIUTAHHSA:

e cpOpMHPOBAHHOCTH POCCUNCKOM IpaskJaHCKON MJIEHTUYHOCTH, NaTPUOTU3MA;

® [ICHHOCTHOE OTHOIIEHHE K IOCYAapCTBEHHBIM CHUMBOJIaM, JIOCTHIKEHUSM POCCHHCKUX
y4€HBIX B 001aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

e copMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUYECKOI0 IIOBE/ICHUS;

e CHocOOHOCTh OLIGHMBaThb CHUTYallMI0O W MPUHUMATh OCO3HAHHBIE  DELICHMHS,
OPUEHTHUPYAICh HA MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI M ILIEHHOCTH, B TOM 4HCIE B
JIESITETbHOCTH YYEHOTO;)

® 0CO3HaHME JMYHOIO BKJa/a B IOCTPOEHUE YCTOHUNBOTO OYyIyIIEro.

ICTETHYECKOT0 BOCTIMTAHUSA:

® DOCTETHMYECKOE OTHOUIEHHE K MHpPY, BKJIIOYas 5SCTETUKY HAyYyHOrO TBOPYECTBA,

npucyiero Gpusnvyeckon Hayke.
TPYAOBOI0 BOCIIMTAHMSA:

e UHTEpeC K pa3nyHbIM cdepaM NpoPecCHOHATBHONU IEesTeIbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (PU3UKOI U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOP OyayIeit
npodeccuu 1 peaTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIJIaHBI,

® TOTOBHOCTh M CIHOCOOHOCTH K OOpa30BaHMIO M caMO00pa30BaHUIO B 00JacTU (U3MKU
Ha MPOTSHKEHUU BCEH JKU3HM.

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

® copMHPOBAHHOCTH HKOJIOTMYECKON KYyJIbTYphl, OCO3HaHHME IJIOOATLHOTO XapakTepa
HKOJIOTHYECKUX MPobIIeMm;

® [UJJAHMPOBAHUE W OCYILECTBJICHUE JIEUCTBUI B OKPYKAIOUIEH Cpelie Ha OCHOBE 3HAHMS
1eyield yCTOMYMBOrO pa3BUTHUS YEJIOBEUECTBRA;

® pacIIMpEHHE ONbITa JAEATEIbHOCTU HKOJOTMYECKOW HAIpPABJIEHHOCTH HAa OCHOBE
UMEIONINXCS 3HAHUHN TI0 (DU3HKE.

LEHHOCTH HAYYHOI'0 MO3HAHUSA:

e Cc(hOpMHPOBAHHOCTb MHMPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YpPOBHIO

pa3BUTHs (PU3HYECKON HAYKH;



OCO3HAaHUEC IICHHOCTH HaquOﬁ ACATCIIbBHOCTH, TOTOBHOCTH B IIPOLCCCC HUIYUYCHHA
(1)I/I3I/IKI/I OCYIIECCTBIIATH IIPOCKTHYIO n HCCICO0BATCIIBCKYIO ACATCIIbHOCTD
HHIUBHUIYAJIbHO U B I'PYIIIIC.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble JJornueckue aeicTBu:

CaMOCTOSITENIbHO (DOPMYTUPOBATh M AKTYaJH3UPOBATH MPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

OINPEACIIATD LENH JEATCIHOCTH, 331aBaTh IIapaMeTPhl U KPUTEPUH UX JTOCTHIKEHUS;
BBISIBJIATh 3aKOHOMEPHOCTHM M HPOTHBOPEYMsS B PACCMATPUBAEMbIX (DU3HUYECKHUX
ABJICHUSX;

pa3pabarbiBaTh IUIaH pEHICHUS N[poOJIeMbl C y4ETOM aHaiuM3a HMEIOIIUXCS
MaTepuaibHbIX U HEMaTEPUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B I€ATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LIEISAM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJMHUPOBATh W BBINOJIHATH PabOTy B YCIOBHSIX pPEATBHOTO, BUPTYaJbHOTO H
KOMOMHUPOBaHHOT'O B3aUMOCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOJIEM.

ba3oBble nccienoBarebCcKue AeiCTBHUA.

BJIaJI€Th HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU MOHATUAMHU U METOJaMH (hU3HYECKON
HaYKU;

BJIQJIETh HAaBBIKAMHU Y4YEOHO-UCCIIEOBATEIbCKON W TPOEKTHOM JEeATEIIbHOCTH B
ob0nactu (U3UKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IIOMCKY
METO/I0OB pEeLIeHUs 3aJad (U3NYECKOrO COJEepKaHUSA, IPUMEHEHHIO pPa3JInYHbIX
METO/I0B MIO3HAHNUS;

BJIAJIETh BUJAMHU JIEATEIBHOCTHU I10 MOJyYEHUIO HOBOTO 3HAHMsI, €T0 MHTEPIPETALNH,
npeoOpa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX CUTYaIUsIX, B TOM YHCIIE MPH
CO3/1aHUU Y4EOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITh MPUYMHHO-CJIEICTBEHHBIE CBSI3M M aKTyalM3UpOBaTh 3a/lady, BBIJBUIATh
TUMoTe3y €€ pelleHus, HaxXxoIuTb AapryMeHThl JUId Jl0Ka3aTelIbCTBa CBOMX
YTBEPKACHUM, 3a/1aBaTh MapaMeTpPbl U KPUTEPUH PEILICHUS;

aHAJTM3UPOBATh IIOJyYEHHbIE B XOJ€ pEIICHUS 3aJaud pPe3yNbTaTbl, KPUTHUECKU
OLICHMBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;
CTaBUTH U (POPMYJIIUPOBATH COOCTBEHHBIC 3a7a4i B 00Pa30BaTEIBHOMN NeATETHHOCTH, B
TOM YHCJI€ IPU U3YUYEHUH (PUBHKH;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

YMETb NEPEHOCUTH 3HaHUS 1O (Pr3HKe B MPAKTHUUECKYIO 001aCTh KUZHEACSATENbHOCTH;
YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MIPEIMETHBIX 00J1acTel;

BBIIBUTaTh HOBBIE HJIEU, IPEJIaraTh OPUTHHANbHBIE MTOAXOAbl U PELICHHUS;

CTaBUTh MPOOJIEMBI U 3a]]auH, TOIMYCKAIOIINE albTepHATUBHBIEC PEILICHUSI.

Pabora ¢ undopmaumeii:

BJIAJCTh HABBIKAMU TOJy4eHUs HHGpopManuu (U3UYECKOTO COJACpXKAHUA U3
UCTOYHUKOB pPa3HBIX THUIIOB, CaMOCTOSATENIIBHO OCYILUECTBIIATh IIOMCK, aHalu3,
CHUCTEMAaTH3allMI0 W HMHTEPIPETALnI0 HHPOPMALUU PpaA3IUYHBIX BHIOB U (OpM
IIPEICTABIICHHUS,;

OLIEHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;



UCIIONIb30BaTh CPEJCTBA HH(POPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUH B
pCIICHUH KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OPTraHU3AlMOHHBIX 3aJa4 ¢
coOnrofecHreM TpeOOBaHWUN APrOHOMHUKH, TEXHUKH O€30MacHOCTH, THUTUEHBI,
pecypcocOepekeHusi, MPaBOBBIX M 3THYSCKUX HOPM, HOPM HH(OPMAIUOHHON
0€30I1aCHOCTH;

CO3/1aBaTh TEKCTHl (U3MYECKOTO COJCP)KAHUS B pa3IMUHBIX (opmarax ¢ y4éToM
Ha3Ha4YCHUS WHGOPMAIMU W IEJCBOM ayJUTOPUH, BBIOMpas ONTHMAJIbHYIO (OpMY
MPEJICTABICHUS U BU3YATH3AIHIH.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

OCYIIECTBIISATH OOIICHHUE HA ypOKaX (PU3UKU U BO BHEYPOUHOU IEATEIHHOCTH;
pacro3HaBaTh MPEANOCHITKA KOHMIMKTHBIX CUTYAIl U CMSATYATh KOH(IUKTHI;
Ppa3BEPHYTO M JIOTUYHO M3JIAraTh CBOKO TOYKY 3PEHUS C UCIOJIb30BAHHUEM SI3BIKOBBIX
CPENCTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U WHANBUAYAIbHOU PaOOTHI;
BbIOMpATh TEMAaTUKY U METOJIbI COBMECTHBIX JIEHCTBUHN C yu€TOM OOIIUX UHTEPECOB U
BO3MOKHOCTEHN Ka)KJOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh 1LI€JIM COBMECTHOM JESATEIbHOCTH, OPraHU30BbIBATH M KOOPAMHHPOBATH
JEUCTBUSL MO €€ JOCTH)KEHHUIO: COCTaBIATh IUIAH JEHCTBUM, pacHpenessiTb pOJIH C
y4€TOM MHEHHMI YYaCTHUKOB, 00CYXIaTh pe3yabTaThl COBMECTHOM PaOOTHI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa M Ka)XJOTO yYacTHHKA KOMAaHAbl B OOIIUN
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npeyiaraTb HOBbIE MPOEKTHI, OLICHUBATh UAECU C MO3ULIHUH HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh ITO3UTUBHOE CTPATETMYECKOE IIOBEIACHUE B PA3JIMUYHBIX CUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATUBHBIM.

PeryasiTuBHbIE YHUBepPCaJIbHbIE y4eOHbIE TeiiCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATEIBHYIO JACSITEIBHOCTh B 00JaCTH (U3UKU U
ACTPOHOMHUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U (POPMYITHPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSTENIbHO COCTABJISITh IJIaH PEIICHUs] pacYETHBIX M KAUECTBEHHBIX 3aj1ay, IJIaH
BBITIOJIHEHHS MPAKTUYECKON pabOThl C YYETOM HMMEIOUIUXCS PEeCypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;

JIaBaTh OLEHKY HOBBIM CUTYalIHsIM;

pacCIIMpSTh paMKH y4eOHOTO TIPEIMETa Ha OCHOBE JIMYHBIX MPEITOYTCHHIH;

JienaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €r0, OpaTh Ha CeOsl OTBETCTBEHHOCTH 3a
pelIeHuE;

OIICHUBATh MMPUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (HOPMHUPOBAHHUIO M TPOSIBICHUIO JPYAWIHH B 00IacTH (PHU3UKH,
MOCTOSTHHO TMOBBIIIATH CBOM 00pa30BaTeNbHbIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

JlaBaTh OLEHKY HOBBIM CUTYalUsIM, BHOCUTh KOPPEKTUBBI B JCATEIBHOCTD, OLIEHUBATD
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIQJIETh HABbIKAMHU II03HABATENbHOM peQIeKCUH KaK OCO3HAHUS COBEPIIAEMBIX
JIEMCTBUM U MBICIUTENBHBIX IIPOLECCOB, UX PE3yIbTaTOB U OCHOBAHMIA;

UCIIOJIb30BaTh MPUEMBI pe(IIEKCUU [ OLIEHKH CUTYallMH, BBIOOpa BEPHOT'O PEIICHUS;
YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHNUS [0 UX CHIKEHUIO;
IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTHUX IIPHA aHAJIA3€E PE3YJIbTATOB AEATEIbHOCTH;
PUHUMATh ce0s, TOHUMasi CBOM HEAOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI M apIYMEHTBI JPYTHUX IIPHA aHAJIA3€E PE3YJIbTATOB AEATEIbHOCTH;



NPU3HABATh CBOE MPaBO U MPABO JPYTUX Ha OMIMOKH.

B nponecce AOCTHXEHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS NPOrpaMMbl MO (U3MKE AJis
YPOBHS CpeHero o0miero o0pa3oBaHus y 00yUYarOUIMXCsl COBEPIICHCTBYETCS SMOLMOHAIBHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUpOBaHHOCTD:

CaMOCO3HaHUS, BKIIOYAIOLIETO CIOCOOHOCTh IMOHMMAaTh CBOE SMOILMOHAIBHOE
COCTOSTHUE, BHJICTh HAIMPABJICHHUS PA3BUTHS COOCTBEHHOW AMOIMOHAIBHOHN chepsi,
OBITH YBEPEHHBIM B ceOe;

CaMOpETYJIMPOBaHMS,  BKIIOYAIONIETO  CAMOKOHTPOJb,  YMEHHE  IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE  TMOBEAEHHE, CHOCOOHOCTH  aJaNnTUPOBAThCA K
SMOILIMOHAIBHBIM U3MEHEHHSIM U TIPOSIBIISAT THOKOCTH, OBITH OTKPHITHIM HOBOMY,
BHYTPEHHEH MOTHBAIMH, BKIIOYAIOMICH CTPEMIICHHE K JOCTH)KCHHIO IEIH U YCIEXY,
ONITHUMH3M, HHUITUATUBHOCTh, YMEHHUE JICHCTBOBATh, MCXO/ISI U3 CBOMX BO3MOXKHOCTEH;
AMIIATUH, BKJIFOYAIOUICH CIIOCOOHOCTh MOHUMATh 3MOIMOHAILHOE COCTOSIHUE JPYTHUX,
YYUTHIBATh €T0 MPH OCYIIECTBICHUU OOINEHUS, CIOCOOHOCTh K COYYBCTBHIO U
COTIEePESIKUBAHUIO;

COLMAIBHBIX HABBIKOB, BKJIFOUYAIONIMX CIOCOOHOCTh BBICTPAWBATh OTHOIICHHS C
JNPYTUMH JIFOBMH, 3800THUTBCS, TIPOSIBIIATH HHTEPEC U Pa3pelIaTh KOH(DIUKTHI.

INPEJIMETHBIE PE3YJIBTATbBI

K xonny o6yuenus B 10 knacce npeAMETHBIE pe3yJIbTaThl HA YTIyOJIEHHOM YPOBHE OTPAXKAIOT
c(hOpMUPOBAHHOCTH Y OOYUAIOLITUXCSI YMEHUI:

NOHUMATh pPOJNIb (U3UKH B DKOHOMHYECKOH, TEXHOJIOTHYECKOH, 3KOJIOTHMYECKOH,
COLMAIBHOW M 3TUYECKOH cepax NesTeIbHOCTH YelIOBEKa, POJib U MECTO (PU3HUKH B
COBpPEMEHHOI Hay4YHOH KapTHHE MHpa, 3Ha4YeHHe onucaTeIbHOMH,
CUCTEMATHU3UPYIOIIEeH, OOBSCHUTEIBHON U MPOrHOCTHYECKON (QYHKIMH (r3nueckoi
TEOPHUH — MEXAHHMKH, MOJIEKYJIIPHOM (PU3MKM M TEPMOJMHAMHKH, POJib (PU3HMUECKON
TeopHH B (HOPMUPOBAHHUHU NIPEACTABICHUN O (U3NIECKON KapTHHE MHPA;

pasnnyath yCJIOBHUS MNPUMEHUMOCTH Mojeneld (U3NYeCKHX Tel M IPOLECCOB
(siBIEHUI): MHEpLMATIbHAS CUCTEMa OTCUETa, a0COJIFOTHO TBEP/OE TENO, MaTepUaIbHas
TOYKa, PABHOYCKOPEHHOE JBHWXKEHHME, CBOOOJHOE majeHue, abCONIOTHO ympyras
nedopmarusi, abCOTIOTHO YIPyroe M abCONIOTHO HEYIPYroe CTOJIKHOBEHMSI, MOJIEIH
ra3a, >KUJIKOCTH M TBEPAOTro (KPUCTAJUIMYECKOIO) Tella, WIeaJbHBINH ra3, TOYCUHBIN
3apsij, OAHOPOJHOE AJIEKTPUUIECKOE MOJIE;

pa3nuyath YCJIOBUS (TpaHMIBI, OONAaCTH) NPUMEHHMMOCTH (U3UUYECKUX 3aKOHOB,
NOHUMAaTh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OrPAaHUYEHHOCTh
UCTIOJIb30BaHUS YACTHBIX 3aKOHOB;

aHAJTU3UPOBaTh W OOBACHATH MEXAHWYECKHE TPOLECChl M SBJICHMS, HCIIOJIb3Ys
OCHOBHBIC IIOJIO)KEHHSI W 3aKOHBl MEXaHMKH (OTHOCHUTEIBHOCTh MEXaHHYECKOTO
JBWKEHUS, (POpMyNBl KHHEMATHKH PAaBHOYCKOPEHHOTO IBIIKEHUS, MpeoOpa3oBaHUs
[anuness a7 CKOPOCTM M IEpEeMEIIeHUs, 3aKoHbl HbIOTOHA, MPUHIMII
OTHOCHUTENBHOCTH ['amuiesi, 3aKOH BCEMHUPHOTO TSTOTECHUS, 3aKOHBI COXpPaHECHUS
UMIYIbca M MEXaHWYECKOM DSHEpPruM, CBs3b pabOThl CUJIBI C HW3MEHEHHEM
MEXaHUYECKOM HHEpruu, YCIOBHMsS paBHOBECHS TBEPAOrO Tejla), IMpU ITOM
UCMOJIb30BaTh ~ MaTEeMAaTHYEeCKOE  BBIPAKEHHE  3aKOHOB,  YyKa3bIBaThb  yCJIOBHUS
IPUMEHUMOCTH (U3UYECKUX 3aKOHOB: NMpeoOpazoBaHui [ anuies, BTOPOro U TpEeThero
3akoHOB HbIOTOHA, 3aKOHOB COXpPAHEHUS UMITYJIbCAa U MEXaHUYECKOW SHEPIHH, 3aKOHA
BCEMHMPHOTO TATOTEHUS;



AHATM3UPOBATh U OOBSACHATH TETUIOBBIC MPOIECCHI U SIBICHUS, UCTIONIb3YsS OCHOBHBIC
nonoxeHuss MKT u 3akoHBI MOJIGKYJSpHOW (GU3MKA W TEPMOJUHAMHKU (CBS3b
JIaBJICHUS UJICAIBHOTO ra3a CO CPEAHEN KUHETUUECKON SHEPrUuel TEIIOBOr0O JBHKECHUS
W KOHIIEHTpalUel €ero MOJEKyJ, CBsI3b TeMIIepaTypbl BEHIECTBA CO CpPEIHEH
KMHETUYECKOM DHEpPruer TEIUIOBOIO JBH)KEHMS €ro YacTUl, CBS3b JIaBJICHUSA
WJICaJIbHOTO Ta3a C KOHIIEHTpalMe MOJIEKYJl W €ro TeMIepaTypod, ypaBHEHHUE
MenpaeneeBa—Knaneiipona, mepBblid 3aKOH TEPMOAMHAMHUKH, 3aKOH COXPAHEHUS
SHEPrHMM B TEIUIOBBIX IIPOIlECCax), NIPH O3TOM HCIIOIB30BaTh MaTeMAaTHYECKOE
BBIPAKEHHUE 3aKOHOB, YKa3bIBaTh YCIJIOBHUSl NPUMEHHUMOCTH ypaBHEHHS MeHzeneeBa—
Knaneiipona;

AHAIM3UPOBATh M OOBSACHATH DJIGKTPUYECKHE SIBIICHUS, WCIONb3yS OCHOBHBIC
MOJIOKEHUS M 3aKOHBI JIEKTPOJMHAMUKH (3aKOH COXPAHEHUSI AIEKTPUIECKOTO 3apsijia,
3akoH  KynoHa, NOTEHIMAIbHOCTh  3JIEKTPOCTATUYECKOIO  TOJsA,  MPUHLMI
CYNEPHO3UIMU AIEKTPUUECKUX IOJIEH, IPU 3TOM YKasbiBas YCJIOBUS MPUMEHUMOCTH
3akoHa Kynona, a TakXe MPaKTUUECKH BAa)KHbIE COOTHOLIEHHUS: 3aKOHbl Oma s
y4acTKa LEeNHu U JJI1 3aMKHYTOM 3JIEKTPUYECKOU LienH, 3aKoH J[xoynsa—JIenna, npasumna
Kupxroda, 3akonbsr @apanes 11 37IeKTpoIn3a);

ONHKCHIBATh (DU3MUECKHUE MPOIECCHl M SBJICHHSI, HCIIOIB3YysS BEIIMYUHBL: IEPEMEIICHNUE,
CKOpPOCTb, YCKOPEHHE, UMITYJIbC T€Ja U CUCTEMBI TEJ, CHJIA, MOMEHT CHUJIbI, 1aBJICHUE,
MOTCHIMAIbHAS DHEPTUs, KHHETHYECKas JHEPrus, MeXaHWdecKas dSHeprus, padora
CUJIbI, LIEHTPOCTPEMUTEIBLHOE YCKOPEHHE, CHJIA TSHKECTH, CUJIa YNPYTrOCTH, CHUJa
TPEHUs, MOIITHOCTbh, SHEPI'HS B3aUMOACHCTBUS Tela ¢ 3eMiIEH BOIM3U €€ TOBEPXHOCTH,
SHEprus ynpyrou nedopmanuu TPYKUHBI, KOJMYECTBO TEIUIOTHI, a0COIOTHAs
TeMreparypa Teia, paboTa B TEpMOJMHAMHUKE, BHYTPEHHSISI DHEPIHsl HAE€aTbHOTO
OJIHOATOMHOTO Ta3a, padoTa WIACATBHOTO Ta3a, OTHOCHTENIbHASI BIAXHOCTh BO3/yXa,
KIIJI wmneanbHOro TEMJIOBOrO JIBUraTessl; JJIEKTPUUECKOE TI0Jie, HaNpsKEHHOCTH
ANEKTPUYECKOTO MOJIA, HANPSHKEHHOCTh MOJII TOYEYHOTO 3apsja WA 3apsSyKEHHOTO
miapa B BaKyyMe€ U B JUAJIEKTPUKE, MOTEHIMAN 3JIEKTPOCTATUYECKOrO MOJIsA, Pa3HOCTh
MOTEHIINAJIOB, AJIEKTPOABIKYIAs CHJia, CUJIa TOKa, HaNpsKEHUE, MOLIHOCTh TOKa,
ANEKTPUYECKass EMKOCTh IUIOCKOTO KOHJIEHCATOpa, CONPOTUBIICHUE ydacTKa LIENH C
MOCIEAOBATEIbHBIM M MApaUICIbHBIM  COCIMHEHUEM  pPE3UCTOPOB,  DHEPrus
ANEKTPUUECKOTO I10JIs1 KOHAEHCATOPa;

OOBSCHATH OCOOCHHOCTHM TMPOTEKAaHUS (U3HYECKUX  SBICHUW: MEXaHHYECKOe
JIBI)KEHUE, TEIUIOBOE JIBM)KEHWE 4YaCTHI[ BEIIECTBA, TEIJIOBOE PAaBHOBECHE,
OpoyHOBCKOE ABMXeHHe, nuddy3us, ucrnapeHne, KUTIEHHe U KOHACHCAIUs, TIABJICHHE
W KpUCTAJUIM3allMs, HAMpaBICHHOCTh  TEIUIONEpEeAadH,  DJIEKTpU3auus  Tell,
SKBUIIOTEHIIMAIIBHOCTD MMOBEPXHOCTHU 3apsSXKEHHOTO MTPOBOIHUKA;

MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCUMOCTH OJHOW (DU3UYECKON BEIMYUHBI OT JAPYTOH C
WCIIOJIb30BAaHUEM TIPSMBIX H3MEPEHWH, MpU HITOM KOHCTPYHPOBATh YCTAHOBKY,
buKkcUpoBaTh PE3yIabTATHl MOTYYCHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUIE
rpauKoB C y4€TOM aOCOJIOTHBIX IMOTPEITHOCTEH W3MEPEeHHM, JeNaTh BBIBOJBI 10
pe3ynbTaTaM UCCIEI0BAHMS;

MIPOBOJIUTh KOCBEHHBIE H3MEpeHUs (U3MYECKUX BEIMYWH, MPU ITOM BBIOMpATH
ONTUMAIBHBIA METOJ M3MEpPEHHUs, OICHUBaTh aOCOJNIOTHBIE W OTHOCHUTEIIbHBIC
MOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHHUIA;

MPOBOAUTH ONBITBI MO TPOBEPKE MPEITOKEHHOW THUIOTE3bl:  IJIAHUPOBATh
OKCTIIEPUMEHT,  COOMpaTh  AKCICPUMEHTAIbHYIO  YCTAaHOBKY,  aHAJIW3UPOBATH
MOJIYYEHHBIEC PE3YJIbTAThl U JIeNaTh BBIBOJ O CTaTyCe MPEAJIOKEHHOM TUIOTE3bI;
coOmo1aTh mpaBwiia 0€30MacHOTO TPy/a MPU MPOBEACHUU HCCICAOBAaHWN B pamMKax
y4eOHOT0 SKCIEPUMEHTa, MPAKTHKyMa M y4eOHO-HCCIIENOBATEILCKOW U TMPOCKTHOM



JeSITEIBHOCTH C HUCHOJIb30BAHUEM HM3MEPHUTEIbHBIX YCTPOHCTB M J1aOOPaTOPHOTO
000pyI0BaHNS;

pemate pacy€THBIC 3aladdl C SBHO 3aJlaHHOW W HESIBHO 3aJaHHON (u3mueckoi
MOJIeJIbIO: HAa OCHOBaHMM aHaM3a YCJIOBHS OOOCHOBBIBATH BBIOOP (hH3HUECKOM
MOJIeNIM, OTBevalomeld TpeOOBaHUAM 3aJadd, TNPUMEHATH (OPMYINbI, 3aKOHBI,
3aKOHOMEPHOCTH W  MOCTYyJaThl (PU3WYECKUX TEOPUH TMpH  HCIOJIB30BAHUU
MaTeEMaTUYECKUX METOJ0B PpELICHUs 3a1ad, IMPOBOAUTH PACUYETHl HAa OCHOBAaHUU
MMEIOIINXCA JaHHBIX, aHAJIU3UpPOBATh PE3YJbTaThl M KOPPEKTHPOBATH METOMbI
pelIeHus ¢ Y4ETOM IOJyUYEHHBIX PE3YyJIbTATOB;

peliaTh KauecTBEHHbIE 3ajau, TpeOyromre IpUMEeHEHNs 3HaHUI U3 pa3HbIX pa3J/ieoB
Kypca (U3MKH, a TakKe MHTEerpallMd 3HAaHUW U3 JPYTUX MPEIMETOB €CTECTBEHHO-
HAay4YHOTO IMKJIA: BBICTPAMBATh JIOTMYECKYIO IIEMOYKY PACCYXKJICHHH C ONOpOd Ha
M3YYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SIBICHHUS,

UCTIOJIB30BaTh TEOPETUYECKHUE 3HAHUSA JUISI OOBSCHEHHSI OCHOBHBIX IMPHUHIUIIOB paOOTHI
U3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTUYECKUX ITPOLIECCOB;

MPUBOIUTH MPUMEPHI BKIIA1a POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B OOBSICHEHHE TPOIECCOB OKPYKAIOIIETO MHpA, B pPa3BUTHE TEXHUKU U
TEXHOJIOTHI;

AQHAIM3UPOBATh U  OLIEHUBATh TMOCIEJACTBUS OBITOBOM U  MPOU3BOACTBEHHOMN
NESTENIbHOCTH YeJOBEKa, CBS3aHHOW ¢ (U3MUECKUMHU IMpOLecCaMH, C TMO3HULIUN
9KOJIOTMYECKOI 0€e301acHOCTH, IIpeJICTaBICHUN 0 paloHaIbHOM
MPUPOJONOIB30BAHUM, @ TAKXKE Pa3yMHOM HCIOJIb30BAHUM JOCTHXKEHHM HAYKH H
TEXHOJIOTHH JUIsl TalbHEUIEro pa3BUTHS YEI0BEYECKOr0 00IEeCTBa;

OPUMEHSATH pa3InyHble CIIOCO0BI PabOThl ¢ HH(popManuel (U3NIECKOTro COJepKaHus C
UCMOJIb30BAaHUEM  COBPEMEHHBIX HMH(OPMAIMOHHBIX  TEXHOJOTHH, TMpH  3TOM
UCIIOJIb30BAaTh  COBPEMEHHBbIE  HMH(OpPMAllMOHHBIE  TEXHOJOTMM  JUIsl  TIOMCKa,
nepepadoTKU M TpeAbsABICHHUS Y4eOHOW M HaydHO-TIOMYJSApHOW HHMOpMAIUH,
CTPYKTYpPUPOBAaHHUS W HHTEpPHpeTaluud HHPOpMalMM, NOJYyYEHHOW U3 pPa3INYHBIX
UCTOYHUKOB, KpUTUYECKH aHAJIM3UPOBATh MOJIy4aeMy0 HH(POPMaIUIO U OLICHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAaHUM, TaK U Ha OCHOBE aHalu3a
UCTOYHUKA HHPOpMaLIUY;

NPOSBIATh OPraHU3ALMOHHBIE M IO3HABaTENIbHbIE YMEHUSI CaMOCTOSITEIbHOTO
IpUOOpETEHUs] HOBBIX 3HAHWUW B MPOIECCE BBINOJHEHHUS IPOEKTHBIX U Yy4eOHO-
UCCIIEIOBATEIbCKUX PadoT;

paboTaTh B IpyHIe C HCHOJHEHUEM Pa3IMYHbIX COLMANBHBIX POJIEH, TUIAHUPOBATH
paboTy TpyIIbl, palMOHAIBHO PpACHpPEAessATh JAEATENBHOCTh B HECTAHAAPTHBIX
CUTYallUsX, aJIeKBaTHO OLIEHWBATh BKJIAJ KaXKIOTO M3 YYaCTHUKOB TPYIIHI B PELICHUE
paccMaTpuBaeMoi MpoOIeMsl;

NpOSBIATE MOTHBALMIO K Oynymed mnpodeccHoHaNbHOM — JIEeATENbHOCTH  I10
CIENUATBLHOCTSAM (DPU3UKO-TEXHHUECKOTO MPODUIIS.

K xonmy o6yuenus B 11 knacce nmpeMeTHBIE pe3yJIbTaThl HA YTIyOJEHHOM YPOBHE OTPAXKAIOT
c(hOpPMHUPOBAHHOCTH Y O0YUAIOLITUXCSI YMEHUI:

MOHUMATh pPOJIb (U3MKH B DKOHOMHYECKOW, TEXHOJOTHYECKOW, COLIMAIBLHONH U
THYECKOH cdepax AeATETBHOCTH YENIOBEKa, POJb W MECTO (M3MKH B COBPEMEHHOU
HAYYHOH KapTHHE MUPA, POJIb ACTPOHOMHUH B MPAKTUUECKOM EATETLHOCTH YeIOBEKa U
JambHEHIIEM  HAyYHO-TEXHHMYECKOM  pa3BUTHH,  3HAUYEHHE  OIMCATEIILHOM,
CHCTEMaTH3UPYIOLIEH, OOBSICHUTEIBHOM M MPOrHOCTUYECKON (PYHKIMH (uzndeckoit
TEOPUU — DIICKTPOJUHAMUKH, CIICIHAIBHOW TEOPHH OTHOCHTEIFHOCTH, KBAHTOBOW
¢u3uky, posnb GU3NUECKO Teopuu B (POPMUPOBAHUH MPEACTABICHUN O (PU3NUECKOM



KapTHHE MHUpPA, MECTO (PU3MUYECKOW KapTHHBI MHUpa B OOIIEM psay COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX MPEACTABICHUN O IPUPOJE;

pa3nnyarth yCJIOBUS NPUMEHHUMOCTH Mojeneld (U3NYECKHX Tel H  IPOLECCOB
(sABJIEHMI): OJHOPOJHOE IEKTPUUECKOE U  OJHOPOJHOE MAarHUTHOE  IOJI,
rapMOHUYECKHE KOJICOaHUs, MATeMaTHYECKUH MAaATHUK, HICAIbHBIA MPYKUHHBIA
MasiTHUK, TApMOHMUYECKHE BOJIHBI, UACaIbHbII KOJIeOATENbHbIM KOHTYp, TOHKAs JINH3A,
MOJIeJIel aTOMa, aTOMHOI'O s/1pa U KBAHTOBOW MOJEIIU CBETA;

pasinyath yCJioBUS (IpaHMIbI, O00JAaCTH) HPUMEHHMMOCTH (U3UYECKUX 3aKOHOB,
IIOHUMaTh BCEOOIIMH XapakTep (QYHJAaMEHTAJIbHBIX 3aKOHOB M OIPAaHUYEHHOCTh
HCIIOJIb30BaHUs YaCTHBIX 3aKOHOB;

aHAJIM3UPOBaTh U OOBACHATH AJIEKTPOMArHUTHBIE MPOLECCHl U SBIEHHS, HCIIOJIb3Ys
OCHOBHBIE TIIOJIOXKEHUS M 3aKOHBl JJIEKTPOAMHAMUKM M CIIELHUAIbHONW TEOpUU
OTHOCUTEJIbHOCTH (3aKOH COXPAHEHHUs 3JIEKTPUUECKOro 3apsja, cuia Amiepa, cuia
JlopeHna, 3aKOH »3JEKTPOMArHUTHOM WHAYKIUHU, mpaBwio Jlenua, cBs3p OJC
CaMOMHAYKIMU B JJIEMEHTE JJIEKTPUYECKOW LIENH CO CKOPOCTBK) M3MEHEHMS CHUIIBI
TOKa, OCTYJaThl ClIELMaIbHONH TEOPUU OTHOCUTEIBHOCTH DWHIITENHHA);
AQHAIN3UPOBATh U OOBACHATH KBAHTOBBIE IIPOLIECCHI U SIBJICHUS, UCIIONIb3Ys MOJIO0XKEHUS
KBaHTOBOH (u3ukm (ypaBHeHWe DiHIITEHHA a1 HoTOd(deEeKTa, MEepBBId U BTOPOM
noctynatel bopa, mpuHIKIT cooTHOIIEHUsT HeonpeaenéHHocTel ['eizendepra, 3aKOHbI
COXpAHEHHUs 3apsJ0BOr0 U MAacCOBOIO YHCEI M DHEPIUMH B SCPHBIX PEAKLUAX, 3aKOH
PalMOaKTUBHOIO pacraja);

OTKCHIBAThH (PU3MUECKHE TPOLIECCH U SBIICHHS, HCIIOIb3Ys BEIMYUHBL: HANPSHKEHHOCTH
ANEKTPUYECKOTO  MOJsA, MOTEHIHMAI  JIEKTPOCTaTUYECKOrOo IO,  Pa3HOCTh
MOTEHLIMAJIOB, JJIEKTPOJBMKYIAs CWJIA, MHIYKIUS MAarHUTHOIO IIOJI, MarHUTHBIN
MOTOK, Ccuia AMIiepa, MHIYKTUBHOCTb, JJIEKTPOJBIIKYILAsS CHUJIa CAaMOUHAYKIIHH,
DHEPrusi MarHUTHOTO IOJIS NIPOBOJHUKA C TOKOM, PEIATUBUCTCKUI MUMITYJIbC, NOJHAS
SHEPrusi, SHEPTUsl MOKOSI CBOOOJHON YaCTHUIIbl, SHEPTUSI U UMITYJIbC (POTOHA, MAacCCOBOE
YKCIIO U 3apsi] sApa, DHEPTUs CBA3M s11pa;

OOBSACHATP OCOOEHHOCTH TPOTEKaHUS (UINYECKUX SIBICHUN: AJIEKTPOMAarHUTHAs
MHAYKIINS, CAMOUHIYKIIUS, pe30HaHC, MHTepdepeHIus BOJIH, TUpaKus, JTucnepcus,
NOJIHOE BHYTpEHHee oTpaxkeHue, (potornekrpuueckuil apdekr (poroapdexr), anbda-
u Oera-pacmaabl  sjAep, TramMma-u3inydeHue saep, (PU3NYECKUe  MPUHIUIIBI
CHEKTPAJIbHOTO aHAJIN3a U paboThI Jlazepa;

ONpeAeNaTh HalpaBleHUE MHJYKIUU MArHUTHOTO MOJIS MPOBOJAHHMKA C TOKOM, CHJIBI
Awmriepa u cuibl JlopeHna;

CTpPOUTh H300paKEHHE, CO37aBaeMoOe IUIOCKUM 3€pKajoM, TOHKOW JIMH30M, u
pPaccUuTHIBATh €r0 XapaKTEPUCTHUKHY;

IIPUMEHATh OCHOBOIIOJIAralolIe AaCTPOHOMHUYECKHE TOHATUS, TEOPUU W 3aKOHBI IS
aHamu3a W OOBSACHEHHs (PU3MUYECKUX IMPOLECCOB, MPOMCXOJAIIMX B 3BE3AAX, B
3BE3AHBIX CHUCTEMaX, B MEXraJlakKTHUYeCKOW cpefe; JBWKEHUS HEOECHBIX Tell,
SBOJIIOLMH 3BE3 U BeeneHHol;

IIPOBOAMTH HCCIIEIOBaHUE 3aBUCUMOCTEN (U3NYECKUX BEIUYMH C HCIOJIb30BAaHUEM
IPSIMBIX U3MEPEHUMN, TPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHUPOBATh PE3yJIbTAThI
MOJyYeHHOM 3aBUCHUMOCTH (M3WYECKUX BEJIMYMH B BHUAE TpadukoB C y4ETom
aOCOJIIOTHBIX ~ TOTPEIIHOCTEH W3MEpEeHuH, JenaTh BBIBOABI IO  pe3yibTaTaM
UCCIIEIOBAHMSI,

IPOBOJUTh KOCBEHHBIE H3MEpPEHUs (PU3MUYECKHX BEIMYMH, NPU HTOM BBIOMPAThH
ONTUMAJIBHBIA METOJ M3MEpPEHMs], OLICHUBaThb AaOCOJIOTHBIE M OTHOCUTEIbHBIE
MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUIL;



IPOBOAMTH  OIBITHI [0 IPOBEPKE IMPEAJOKEHHOM THUIIOTE3Bl: IUIAHUPOBATH
9KCHEPUMEHT,  COOUpaTh  HKCHEPUMEHTAIbHYIO  YCTaHOBKY,  aHaJIM3UpPOBATh
IIOJIyYEHHBIE PE3YJIbTAThl U A€JaTh BBIBOJ O CTATYCE MPEAJIOKEHHOMN T'MIIOTE3bI;
ONMCBHIBATh METOBI IIOJyUYEHUS HAYYHBIX ACTPOHOMHUYECKUX 3HAHUM;

coOuroiaTh MpaBuiia 0€30IaCHOTO TpyJa NpH NMPOBEJCHUM HCCIEAOBAaHMM B paMKax
y4eOHOr0 3KCIEePUMEHTa, MPAKTUKyMa M Yy4eOHO-MCCIIEI0BATEIbCKOW U INPOEKTHON
JESATEIbBHOCTH C MCIOJIb30BAHUEM HM3MEPUTEIbHBIX YCTPOWCTB U J1ADOPaTOPHOIO
000opyI0BaHNS;

pemath pacdyETHBIE 3a/laddl C SBHO 3aJlaHHOM W HESBHO 3aJaHHOW (U3UYECKOU
MOJIENIbIO: Ha OCHOBAaHMM aHAlM3a YCIOBHsS BBIOMpaTh (U3MUECKUE MOJEIH,
OTBeYaroIue TpeOOBaHUAM 3aJauul, IPUMEHATh (OPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTU U
NOCTYJaThl (PU3MYECKUX TEOPHH MPH HUCIOIB30BAHUM MAaTEMAaTHUYECKHX METO/I0B
pelieHus 3ajad, MPOBOAUTH pacuy€Tbl HAa OCHOBAaHMM MMEIOIIMXCSA JaHHBIX,
AQHAIN3UPOBATh PE3YJAbTAaThl M KOPPEKTUPOBATb METOJbl pEUIEHUS C Y4ETOM
IIOJIyYEHHBIX PE3Y/IbTATOB;

pelaTh Ka4eCTBEHHbIE 3a]aul, TpeOyIoLe NPUMEHEHNS 3HaHUI U3 pa3HbIX pa3/ieoB
Kypca (QH3MKH, a TaKKe MHTErpallid 3HAHUM W3 APYrHX NPEAMETOB €CTECTBEHHO-
HAy4yHOr'0 IIMKJa: BBICTpauBaTh JIOTMYECKYIO LIENIOYKY PACCYKICHHMM C OIOpod Ha
U3y4EHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (pU3HUYECKHE SIBICHHUS;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUSA Ul OOBSACHEHHUS] OCHOBHBIX IPUHILUIIOB pabOThI
U3MEPUTENIbHBIX PUOOPOB, TEXHUUYECKUX YCTPOUCTB M TEXHOJIOTHUECKUX MTPOLIECCOB;
NPUBOANUTH TPUMEPHI BKIIA/1a POCCUHCKUX U 3apYOCKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKd, B OOBSCHEHHE IPOLIECCOB OKPYXAIOIIEr0 MHUpPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHIA;

aHaM3UpOBaTh M  OLEHUBATh IIOCIEACTBUS OBITOBOM W  IMPOU3BOJICTBEHHOU
JeSITeIbHOCTH 4YeNlOBeKa, CBSA3aHHOW C (PU3MUECKUMH IPOLECCaMu, C MO3UIMN
HKOJIOTMYECKOM 0€e301acHOCTH, Ipe/ICTaBICHUN 0 paloHaIbHOM
IIPUPOJIONOIL30BAaHNH, a TAKXKE Pa3yMHOM MCIOJIb30BAaHUM JIOCTHIKEHUN HAYKU H
TEXHOJIOTHH JUIs TajbHEHUIIero pa3BUTHS 4E€JI0BEUECKOT0 O0IIECTBA;

IPUMEHSATH pa3InyHble CIIOCO0BI PabOThl ¢ HH(popManuel (U3NIECKOTro COJepKaHus C
UCIOJIb30BAaHUEM  COBPEMEHHBIX HMH(OPMAIMOHHBIX  TEXHOJOTHH, TMpU  3TOM
UCIIOJIb30BAaTh  COBPEMEHHBbIE  HMH(OpPMAllMOHHBIE  TEXHOJOTMM  JUIsl  TOMCKA,
nepepadOTKU M TpeAbsBICHUS Y4eOHOW M Hay4YHO-TIOMYJISIpHOW HH(OpMaIuy,
CTPYKTYpPUPOBAHUS W HMHTEpPOpeTaluud HHPOpMAlMM, MOJYyYEHHOW U3 pPa3IUYHBIX
UCTOYHUKOB, KpDUTUYECKH aHAJIM3UPOBATh MOJIy4aeMyt0 HH(POPMAIUIO U OIICHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAaHUM, TaK U Ha OCHOBE aHalu3a
UCTOYHUKA HHPOPMALIUY;

NPOSBIATh OPraHM3alMOHHBIE M IO3HABaTeNIbHbIE YMEHUS CaMOCTOSITENIbHOTO
NpUOOpEeTEeHUs] HOBBIX 3HAHWW B TPOIECCE BBHIMOJHEHHUS MPOEKTHBIX U Yy4EOHO-
UCCIIEIOBATEIbCKUX PadoT;

paboTaTh B IpyHIe C HCHOJHEHHEM pa3IMYHbIX COLMAJIBHBIX pOJIEH, IIIAHUPOBATh
paboTy TpYMNIbI, palMOHAIBHO paCHpenessTh [eATENbHOCTh B HECTaHAAPTHBIX
CUTYallUsX, alcKBaTHO OLIEHMBATH BKJIAJ KaXKIOIO U3 YYaCTHUKOB IPYIIIBI B PELIEHUE
paccMaTpuBaeMoi MpoOIeMsl;

OpOSIBIATE MOTHBaIMI0O K  Oyaymed npodeccHOHaNbHOW — JAEATENBHOCTH IO
CHEUHATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOQHIIS.



TEMATHYECKOE INTAHUPOBAHHME

10 KJIACC

Ne i/l

HaumenoBaHue
pa3aesioB U TeM
NMPOrpamMMbl

KoauuecTBOo yacoB

Bce
ro

KonTtpo
JIbHBIE
padoTsI

IIpakTn
yecKue
padoTsI

DJIeKTPOHHbIe (M (ppoBHIE)
o0pa3oBaTe/ibHbIe pecypchbl

]_IEHTCJILHOCT]) yuurteisi ¢ y4€TOM IporpaMmbl
BOCIIUTAHUSA IIKOJIBI

Paznen 1. HAYUHBI METO/JI IO3HAHMSI IIPUPO/IbI

Hayunslii MeToq

bubmuotexa IIOK 10 xmace

11 MO3HAHUS [TPUPOJIBI 6 https://lesson.edu.ru/903/10

Hroro no pazzaeny 6
Paznen 2. MEXAHUKA

buomuorexa IIOK 10 kmace

2.1 Kunemarika 10 . https://lesson.edu.ru/903/10

bubmuorexa IIOK 10 kmace

2:2 Hunamika 10 https://lesson.edu.ru/903/10

. buomuorexa IIOK 10 kmace

2.3 Cratuka TBEpIIOTO TeNA S 1 https://lesson.edu.ru/903/10

24 3aKOHBI COXpAHEHUS B 10 1 Bubanoreka 1OK 10 kmacc

' MEXaHUKE https://lesson.edu.ru/903/10
Wroro mo paznemry 35

Paznea 3. MOJIEKYJISIPHAS U

3UKA U TEPMOJANHAMMUKA

3.1 3;}'[121]:;JIIHPHOKHHGTI/I‘IGCK 15 1 bubmorexa HOK 10 xnace
off TeopH https://lesson.edu.ru/903/10

32 Tepmonunamuka. TemnoB 20 1 Bu6nuoreka IOK 10 knacc
bl€ MAIlIUHBI https://lesson.edu.ru/903/10

33| pemecrn dwome | 14| 1 bummorera LIOK 10 xrace
- https://lesson.edu.ru/903/10

Hroro no pasaeny 49

Paznen 4. 9JEKTPOJIUHAMUKA

4.1 OJIeKTpUYECKOE M0JIe ‘ 24 ‘ 1 bubanoreka LIOK 10 kimacc

-yCTaHOBJICHHE IOBEPUTEIbHBIX OTHOIICHUH MEXKIY
[Ie€AarorndeckuM pabOTHUKOM U 00Y4arOLIUMUCS,
CMOCOOCTBYIOIIUX TO3UTHBHOMY BOCIIPHUSITHIO
00yJaronMMucs TpeOOBaHMI U POCHO NEIaroruuecKoro
pabOTHWKA, MPUBIICUCHHUIO X BHUMAaHHS K 00Cy»X1aeMOi Ha
ypoKe HHPOPMAITUH, aKTUBU3AIUY MTO3HABATEIILHON
JeSITeIbHOCTH;

- OOy IeHUE 00yJarIIuXCs COOII0AATh Ha YPOKE
OOIIENPUHSATHIC HOPMBI TOBEJICHHS, MPaBHIIa OOIICHUS CO
CTapIIuMHU (TIeJarori4eCKUMH pabOTHUKAMH) U
CBEPCTHHKAaMU (00yYarOIUMHUCS ), IPUHIIMITEL y4eOHON
JUCIUTUTAHBL B CAMOOPTaHU3aIUH;

- IPUBJICUCHUE BHUMAHUSI 00YJArOIUXCS K [ICHHOCTHOMY
aCIIeKTy M3yYaeMbIX Ha ypOKax SBICHHUH, OpraHu3aIus uxX
paboThI ¢ TOTyYaeMOl Ha YPOKE COIIMATBHO 3HAYNMON
nHpOpMaIUei — MHUIIMUPOBAHUE €€ 00CYKICHHS,
BBICKa3bIBaHHsI O0YYAIOLIMMHUCS CBOETO MHEHHS 110 €
MIOBOJTY, BBIPAOOTKH CBOETO K HEll OTHOIICHHUS;

- ACTIOJIb30BaHNE BOCITUTATEIILHBIX BO3MOXHOCTEH
coJiepyKaHus yueOHOTo MpeMeTa Yyepe3 IEMOHCTPAIIHIO
00yJarmmmMcs IPUMEPOB OTBETCTBEHHOT'O, IPAXKJAHCKOTO
MOBE/ICHUS, IPOSIBIICHUS YEIIOBEKOIFOOUS 1
n00pocepIeuHOCTH, Yepe3 MoA00p COOTBETCTBYIOIUX
TEKCTOB JIUIsl YTEHUSI, 3a71a4 JUIs PElIeHus], TPOOIeMHBIX
CUTYaIli JIs1 00CY)K/IEHHUS B KJIacce;

- IPUMEHEHUE Ha YPOKE HHTEPAKTUBHBIX (JOPM PabOTHI C
00yYarOIUMHCS: MHTEIUICKTYaTbHBIX UT'P, CTHMYITHPYIOLTHX
MMO3HABATENLHYIO0 MOTHBAIIUIO 00YYAIONIMXCS;, JUCKYCCHH,
KOTOpBIE Jal0T 00YYarOLIMMCSl BO3MOXKHOCTB IPHOOPECTH
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TTocTossHHBIN

bu6nuoreka IIOK 10 knacc

4.2 ANIEKTPUYESCKHUN TOK 24 https://lesson.edu.ru/903/10
43 Toku B pa3nuyHbIX 6 Bu6mmorexa IIOK 10 kmacc

cpenax https://lesson.edu.ru/903/10
Hroro mo pazneny 54

Paznen 5. PU3UMYECKHAN ITPAKTHKY

M

51 DU3NYECKU MPAKTUKYM

16

16

bu6nuoreka IIOK 10 knacc
https://lesson.edu.ru/903/10

Hroro no pazneny

16

O00011[EHNE U UTOTOBOE
MOBTOPCHUE

10

bubmuorexa IIOK 10 kmace
https://lesson.edu.ru/903/10

OTIBIT BEICHUS] KOHCTPYKTUBHOT'O TMAJIOT; IPYMIIOBOM
paboThl K paboTHI B Mapax, KOTOPbIE Y4aT KOMaHIHON
paboTe 1 B3aNMOJCHCTBHIO C IPYTHMH JETEMH;

- BKJIFOYCHHUE B YPOK UTPOBBIX IPOLIETYDP, KOTOPHIE
MOMOTAIOT MOJAEPKaTh MOTUBALHIO 00yUaromuXcs K
MOJTYYCHHUIO 3HAHUH, HATQ)KUBAHUIO TTO3UTHBHBIX
MEKIMYHOCTHBIX OTHOIICHHUH B KJIACCE, IIOMOTAIOT
YyCTaHOBJICHUIO 10OpoXKenaTebHON aTMOc(hepbl BO BpeMsI
yPOKa;

- opranu3anys medcTBa MOTHBHPOBAHHBIX U
3PYAMPOBAHHBIX 00YUYAIOLIMXCS HaJl UX HEYCIICBAIOLIUMHU
OJTHOKJIACCHUKAMH, JAIOMIECTO UM COLUAIIbHO 3HAUYUMBIH
OIIBIT COTPYIHUYECTBA M B3AUMHOMN ITOMOIIIH;

- HTHAIIUMPOBAHUE U MOJ/IEPIKKA HCCIIET0BATENHCKOM
JEeSITETbHOCTU O0YUYaAIOMINXCS B paMKaX pealn3alii UMH
WHAWBUAYAJIBbHBIX U I'PYHIIIOBBIX UCCIICAOBATCIILCKHUX
MIPOEKTOB, YTO JacT 00yYarOMIMMCS BO3MOKHOCTh
NpUOOPECTH HABBIKK CAMOCTOSTENILHOTO PEIICHHS
TEOPETUIECKOU MPOOIIeMBbI, TEHEPUPOBAHUS H OOPMITCHHS
COOCTBEHHBIX HJICH, YBOKHTEIFHOTO OTHOIICHHS K YY)KUM
uzesM, ohopMIICHHBIM B paboTax IPyrHX HCCIIe0BaTeNeH,
HaBBIK OJUYHOTO BBICTYIUICHUS TIEpeT Ay JUTOPUEH,
apryMEHTHUPOBAHUS M OTCTAWBAHUS CBOSH TOYKH 3PEHHSL.

OBLIEE KOJIMYECTBO YACOB
I10 ITPOI'PAMME

170

16
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TEMATHYECKOE INTAHUPOBAHHME

11 KJIACC
KosinuecTBo yacon JefiTeIbHOCTD YYUTEJIsI C Y4€TOM IMPOrpaMMbl
HanmenosaHue Kourpo | Ilpakrn | DieKTponHbIe (n(poBhIe) | BOCIHTAHMS HIKOJIbI
Nen/n | pasneion u rem Bee o0pa3oBaTe/ibHbIe pecypchbl
NpOrpaMMBI ro | IpHBIE | HecKue p pecyp
padoTsl | padoTHI
Pazpea 1. JIEKTPOJANHAMUKA -YCTaHOBJIEHUE NOBEPUTENBHBIX OTHOILIECHUNA MEXIY
Bu6mmoreka LIOK 11 knacc | MEAarormyecKnM paboTHHKOM M 00yYarOmuMHUCs,
11 MaruutHoe nose 14 _ 6
https://lesson.edu.ru/903/11 | CITOCOOCTBYIOMINX ITOSHTHBHOMY BOCIIPHATHIO
19 OneKTpoMarHuTHast 14 1 BuGmorexa [IOK 11 xace 06%"IaIOHII/IMI/ICH TpeboBaHuii ¥ MPOCKO nenagomqecxors)
. — https:/lesson.edu.ru/003/11 | PAOOTHNKA, NPHBJICUCHIIO HX BHUMAHMA K 06cyskiaeMoli Ha
ypoKe HHPOPMAITUH, aKTUBU3AIUH TO3HABATEILHON
Hroro no pazaeny 28 JIeATEIHHOCTH:
Paznen 2. KOJIEBAHUS U BOJIHBI - OOy IeHUE 00yJarIIuXCs COOII0AATh Ha YPOKE
21 MexaHuueckue bubmuoreka IIOK 11 kmace OOIIeTPUHATHIE HOPMBI TIOBEACHHUS, TIPaBUiIa OOIICHHS CO
' Kone6anus https://lesson.edu.ru/903/11 | crapmmumu (eJarorudeCKUMHA pabOTHUKAMH) U
DIIEKTPOMArHUTHBIE Bubmoreka L[OK 11 kracc | CBEPCTHHKAMH (00yHAIOUIMMHCS), IPUHIUTIB YeOHOMH
2.2 KoneOaHus https:/lesson.edu.ru/903/11 | AHMCUHILUIMHBL i CAMOOpraHn3alliy,
Mexanmaeckie i 24 - IPUBJICUCHUE BHUMAHUSI 00YJArOIUXCS K [ICHHOCTHOMY
23 K TDOMATHITHELS 1 Bubanoreka IIOK 11 kmacc aCIIeKTy U3yYaeMbIX Ha YPOKaX ABJICHUMN, OpraHu3alusa ux
' BOJ’IHTI;II) https://lesson.edu.ru/903/11 | paGoTHI ¢ TOJTly4aeMOi Ha YpOKE COLMAIBHO 3HAYUMOM
nHpOpMaLUel — MHUIIMUPOBAHUE €€ 00CYKICHHS,
24 OnTHka 25 1 Bubmiorexa IIOK 11 kiace | gicxaspipanns 06y4aromEMICs CBOETO MHEHHS 110 €€
https:/lesson.edu.ru/903/11 MOBOJTY, BBIPAOOTKH CBOETO K HEl OTHOIICHHS;
Htoro no paszaeny 49 - ACTIOJIb30BaHNE BOCITUTATEIILHBIX BO3MOXHOCTEH
Paznen 3. OCHOBBI CIEIUAJIbBHOM TEOPUM OTHOCUTEJBHOCTH COJIepXKaHUA y4eOHOr0 NpeMeTa Yepe3 IEMOHCTPALHIO
Bu6uorexa LIOK 11 knace 00y4JarmmmMcs IPUMEPOB OTBETCTBEHHOT'O, IPAKIAHCKOTO
3.1 Ocnosst CTO 5 1 ) [TOBEICHUS, IPOSIBICHNAS YeJIOBEKOIIO0MS 1
https://lesson.edu.ru/903/11 1P
- 5 n00pocepIeuHOCTH, Yepe3 MoA00p COOTBETCTBYIOIUX
TOTO 1O pasieiy TEKCTOB JIJIsl YTEHUSI, 3aj1a4 JUIsS PEIIeHus], TPOOIEMHBIX
Paznen 4. KBAHTOBASI ®U3UKA CUTYaIWii 1711 06CYXKIEHHS B KIIacCe;
41 Kopnyckynsipao- 10 bubmoteka [{OK 11 xmace - MPUMECHEHNE Ha YPOKE UHTEPAKTUBHBIX (popM paboTHI C
' BOJIHOBOM JyaJIu3M https://lesson.edu.ru/903/11 | oOy4aromUMHCA: UHTEIIEKTYaIbHbBIX UI'P, CTUMYJIHPYIOLIUX
Bu6mnoreka [IOK 11 knacc | MO3HABATEIbHYIO MOTHBALMIO 00YJAIONIMXCA; UCKYCCHii,
4.2 ®dusuka aToma 10 _ 6 6
https://lesson.edu.ru/903/11 | KOTOpbIE AarOT 00YYAOLMMCsl BOSMOXKHOCTb PHOOpecTH
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43 ®dusnka aTOMHOTO SIpa U 12 Bubmmoreka LIOK 11 kmacc | onbIT BeJeHNsT KOHCTPYKTUBHOTO AUAIOTa; TPYHIIOBON
' 3JIEMEHTAPHBIX YaCTHI] https://lesson.edu.ru/903/11 | paboTsl WK pabOTHI B apax, KOTOPBIE yUaT KOMaHTHOH
Vtoro no pasaeny 32 paboTe 1 B3aNMOJCHCTBHIO C IPYTHMH JETHMH;
Pasgea 5. JIEMEHTBI ACTPOHOMMHU U ACTPO®U3UKU - BIGTIOYICHHC B YPOK HIPOBBIX IIPOLCAYD, KOTOPEIC
MOMOTAIOT MOJAEPKaTh MOTUBALHIO 00yUaromuXcs K

51 DJIEMEHTHI ACTPOHOMHH U 12 bubmoteka I{OK 11 xmace N0y HeHNIO 3HAHMI, HATAKHBAHUIO TIO3HTHBHBIX
actpoduznKu https://lesson.edu.ru/903/11 | /o yumocTaBIX OTHOMmEHM B KJ1acce, MOMOTa0T

Hroro 1o pasueiy 12 YyCTaHOBJICHUIO 10OpoXKenaTebHON aTMOc(hepbl BO BpeMsI

Paznen 6. PU3UYECKHAMN IIPAKTUKYM ypoxa;

5 BuGuorexa [IOK 11 knace | - OPraHHM3aIs me()cTBa MOTUBHPOBAHHBIX U
6.1 DuzHYecKUH PAKTHKYM 16 16 https://lesson.edu.ru/903/11 SPYIUPOBAHHBIX 00YUYAIOMINXCSA HAll X HEYCIEBAIOIINMH
OJTHOKJIACCHUKAMH, JAIOMIECTO UM COLUATIbHO 3HAUYUMBIi
Wroro mo paznemy 16 9 .
OIIBIT COTPYIHUYECTBA M B3AUMHOMN ITOMOIIIH;

Pasnen 7. OBOBIIAIOLHIEE IOBTOPEHUE - HHAIIMAPOBAHUE U MOJIEPIKKA HCCIIEI0BATEIIBCKOM
CucreMaTu3zanus u JEeSITETbHOCTU O0YUYaAIOMINXCS B paMKaX pealn3alii UMH
000011IeHIe IPETMETHOTO VH/IMBUIYaJIbHBIX U TPYIIOBBIX UCCIICIOBATEILCKIX
COJICpKaHUS U OTIBITA

7.1 I[e};ITgHLHOCTH 13 2 bubmorexa [HOK 11 xnace Eg1(/)1zléi)(:z’TET}?aiiinogzzgonf;ﬁJCISIiHB(())sgI BZ(;Z}CE;

o https://lesson.edu.ru/903/11 g
nproOpeTEHHOro MpU TEOPETUIECKOU MPOOIIeMBbI, TEHEPUPOBAHUS H OOPMITCHHS
U3y4YeHHHU Kypca Gpu3uku COOCTBEHHBIX HJICH, YBOKHTEIFHOTO OTHOIICHHS K YY)KUM
10 — 11 xmaccoB unesM, ohOpMIICHHBIM B pab0Tax IPYruX MCCIeI0BaTENEH,

Uroro 1o paszeiny 13 HaBBIK OJUYHOTO BBICTYIUICHUS TIEpeT Ay JUTOPUEH,

Hrorosoe osropertic 10 Bu6mnorexa IIOK 11 knacc | 2PTYMCHTHPOBAHIHS M OTCTAMBAHNS CBOCH TOYKH 3pEHHSI.

https://lesson.edu.ru/903/11

OBUIEE KOJIMYECTBO YACOB 10 18

I10 I[TPOI'PAMME 165
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IHOYPOYHOE IINTAHUPOBAHHUE
11 KJIACC

Tema ypoka

KoanuecTBo yacoB

Bcer
0

KonTtpo
JIbHBIE
padoTsI

IIpakTn
YyecKkne
padoTsI

DJieKTpOHHbBIE N (pPOBLIE
o0pa3oBaTelibHbIE pecypchl

1. BBoaHEIi1 ypOK.

Buneo "Marautaoe mone" (MOII)
https://uchebnik.mos.ru/material view/atom
ic_objects/10012362?menuReferrer=catalo

que

2.B3anmoelicTBIE TOKOB.
MarsuTHoe T10J1€.

VYpok "MarautHoe none. Bexrop
MarauTHON nHAyKmun" (MOL)
https://uchebnik.mos.ru/material_view/atom
ic_objects/9872442?menuReferrer=catalog
ue

3.BekTop ¥ TMHUY MarHUTHOM
WHAYKLUH.

VYpok "MarautHas uaaykuus. /leiictsue
MarHUTHOTO I10JIS1 HA TIPOBOJAHUK C TOKOM H
JBIKYIIYIOCS 3apsKEHHYIO YacTUIy"
(POLI)
https://resh.edu.ru/subject/lesson/3806/start/
46748/

4.TToxroroBka K BBOJHOMN
KOHTPOJIBHOH paboTe.

Bugeo "Omnsit Opcrena. Cuna Ammnepa u
Cuna Jlopenma" (MOILL)
https://uchebnik.mos.ru/material_view/atom
ic_objects/10001836?menuReferrer=catalo

que

5.BBogHas koHTpOIBHAS paboTa.

Buneo "Cuna Amnepa" (MOIL)
https://uchebnik.mos.ru/material view/atom
ic_objects/9905989?menuReferrer=catalog
ue

6.Cuna Amriepa. [Ipumenenne
3aKoHa Amrepa.

Ypok "MarauTHbIe CBOHCTBA BEIIECTBA.
OnexrpousmeputensHble mprdopsl” (POLL)
https://resh.edu.ru/subject/lesson/5902/start/
8703/

7.Pemenue 3amauy.

Buneo "Maruerusm. MaroHuTHOE TI0JI€.
Cuna Amrnepa. Cuna Jlopenna" (MOIL)
https://uchebnik.mos.ru/material_view/atom
ic_objects/1556257?menuReferrer=catalog
ue

8. JleficTBHE MArHUTHOTO IIOJIS HA
IBIKYyIIencs 3apsa. Crma
Jlopenna

Buneo "Perienue 3ama4d no reme
“DmekTpoMarauTHeIe sBiIeHUS . Crna
Awmmnepa. Cuna JlopeHua (yriayOneHHbIH)"
(MDI)
https://uchebnik.mos.ru/material_view/atom
ic_objects/11843680?menuReferrer=catalo

que

9.Pemenne 3anau.

Buneo "Cuna Amnepa. [elictBue
MAr"HuTHOI'O IT0JIA Ha }IBI/I)KYIIIYIOCH
3apspkeHHyto gactuiy. Cuna Jlopenma"
(MDIII)
https://uchebnik.mos.ru/material_view/atom
ic_objects/11830822?menuReferrer=catalo
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que

10. «HaOmronenne neicTBus
MAardUTHOIO IO Ha TOKY.
JlaGopaTtopnas pabora Nel.

Buneo "Cuna Ammepa" (MOIII)
https://uchebnik.mos.ru/material_view/atom
ic_objects/10001819?menuReferrer=catalo

gue
11. MarauTtHsle CBOMCTBA Buneo "MaraurtHsle CBOICTBaA BemecTBa"
BEIIECTBA. (MDI)

https://uchebnik.mos.ru/material view/atom
ic_objects/10097361?menuReferrer=catalo

que

12. CamocrosTenpHas paboTa 1mo
TeMe «MarHuTHOE MOJIe)

13. IToBTOpEHUE TEMBI
«MarHuTHOE TI0JIe»

Buneo "Perenne 3amad no reme
“OneKTpoMarHuTHBIE SBJIECHUS . DHEPI U
MAarHUTHOTO ITOJIS KaTYIIKH
(yriry6nenssrit)" (MOLL)
https://uchebnik.mos.ru/material_view/atom
ic_objects/11848713?menuReferrer=catalo

que

14. K.p.1 no teme: «MarautHoe
(o)) (S

Buneo "“OnekTpoMarHUTHbIE ABICHUS .
33.,[[3.‘11/1 Ha IBMKCHHUEC B MArHUTHOM II0JIC
(yrmy6nenssriit)" (ML)
https://uchebnik.mos.ru/material_view/atom
ic_objects/11844311?menuReferrer=catalo

que

15. OTKpBITHE 3TEKTPOMATHUTHOMN
WHAYKIUHA.

Ypok "DnekTpoMarHuTHas HHIyKIus"
(POILI)
https://resh.edu.ru/subject/lesson/4908/start/
96375/

16. MarduTHbIN IOTOK.

Ypok "3aKkoH 37eKTpoMarHuTHON
uaaykuud. 3/1C uHAYKIUY B ABMKYIIUXCS
npoBoaHukax" (MOIL)
https://uchebnik.mos.ru/material_view/atom
ic_objects/8478285?menuReferrer=catalog
ue

17. 3akon OMU. (Papaznes-
Maxkcsema)

Buneo "3akoH 31eKTpOMarHuTHON
uaaykaun" (ML)
https://uchebnik.mos.ru/material_view/atom
ic_objects/10564842?menuReferrer=catalo

que

18. Pemenune 3a1a4d Ha 3aK0H
OMU.

Buneo "Pemenne 3agad mo reMme
“OnexTpoMarHuTHBIE sBIEeHUs . Buxpesoe
3eKTpUIecKoe mose (yriayOneHHbIH)"
(MDI)
https://uchebnik.mos.ru/material_view/atom
ic_objects/11848680?menuReferrer=catalo

que

19. HampaBnenue
MHIYKIIMOHHOTO ToKa. [IpaBuio
Jlenna.

Buneo "OnexTpomMarHuTHAs HHIYKITUS.
[Ipasuo Jlenma" (MOILII)
https://uchebnik.mos.ru/material_view/atom
ic_objects/10786135?menuReferrer=catalo

que

20. Pemienue 3a1a4 Ha IPaBUIIO
Jlenna.

Buneo "Pemnrenue 3amay 1mo reme
“OnexkrpomMarautHele sBieHms . DJ1C
WHIYKITAW B ABWKYITAXCS TPOBOTHUKAX
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(yrmy6nenssriit)" (ML)
https://uchebnik.mos.ru/material view/atom
ic_objects/11844340?menuReferrer=catalo

que

21. OIC uHAYKIUY B
JIBMDKYITUXCS TIPOBOTHUKAX.

Ypok "3AC WHAYKINH B ABMKYIIAXCS
MIPOBOJHHUKAX. BHGKTpOI[I/IHaMI/ILIeCKI/If/'I
mukpodor" (MDIII)
https://uchebnik.mos.ru/material_view/lesso
n_templates/1948304?menuReferrer=catalo

que

22. Pentenue 3amauy.

VYpok "Camounnaykuus. UHAyKTHBHOCTB"
(MDIII)
https://uchebnik.mos.ru/material_view/lesso
n_templates/1979299?menuReferrer=catalo

que

23. CaMOMHIYKIIHS.
MHIyKTUBHOCTB. DHEPTUs
MarHUTHOTO IOJISL.

Ypok "Camounaykuust. UHAyKTUBHOCTB"
(PALII)
https://resh.edu.ru/subject/lesson/5905/start/
46858/

24, Pentenue 3aauy.

25. JlaboparopHas pabora No2
«M3yuyenue spnenust IMIN».

Ypok "Camounaykuus. UHAyKTUBHOCTB.
Oueprust MarauTHOTO TOJs" (MOILL)
https://uchebnik.mos.ru/material_view/atom
ic_objects/9842062?menuReferrer=catalog
ue

26. CamocrosTenbHas paboTa mo
Teme «OMUN»

Buneo "lloaroroBka Kk KOHTPOJIBHON
paboTte 1o pasaeny “DJeKTpoJuHaMHuKa"
(yrimyonenssrit)" (MOLLI)
https://uchebnik.mos.ru/material_view/atom
ic_objects/11848715?menuReferrer=catalo

que

27. IloBropenue TeMbl «IMU»

28. K.P. no teme «SIBnenue
OMN»

Buneo "3akoHbI 37IEKTPOTUHAMUKHT U
puHIUI oTHOcHTenbHOCTH" (MOIII)
https://uchebnik.mos.ru/material_view/atom
ic_objects/12035745?menuReferrer=catalo

que

29. CoOoaHbIE KOJIEOAHUS.
I'apMoHHYECKHE KOTeOaHHs.

Buneo "CBoOOAHBIC 3JIEKTPOMArHUTHbBIE
kojebanus. KoneOaTenbHbI KOHTYD.
[Ipormeccrr mpu rapMOHUYECKUX
KoJIe0aHUsIX B KOJle0aTeIbHOM KOHTYpE"
(MDI)
https://uchebnik.mos.ru/material_view/atom
ic_objects/12134332?menuReferrer=catalo

que

30. Maremarnueckuii MasTHUK.

Buneo "KonebaTensHblil KOHTYP.
[IpeBparmienve sHEPTUM MU
3JIEKTPOMAarHUTHBIX Konebanusax" (MOLI)
https://uchebnik.mos.ru/material_view/atom
ic_objects/7796128?menuReferrer=catalog
ue

31. Ilpy>KuHHBIA MasTHUK.

Buneo "Konebanus" (MOLL)
https://uchebnik.mos.ru/material view/atom
ic_objects/7692954?menuReferrer=catalog
ue

32. Pemrenue 3amauy.

Ypok "Mexanndeckue konebanus" (MOII)
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https://uchebnik.mos.ru/material view/lesso
n_templates/823063?menuReferrer=catalog
ue

33. BeIHYX/ICHHBIC KOJIcOaHMS.
Pe3onanc.

Buneo "BeiHyX1€eHHBIE KOIICOAHMS.
Pezonanc" (ML)
https://uchebnik.mos.ru/material_view/atom
ic_objects/10119279?menuReferrer=catalo

que

34. JJaboparopHas pabota
«OnpeencHue «g» MpH MOMOIIU
MasTHHKa»Ne3

Buneo "I'eneparop He3aTyXaromux
JIEKTpUIecKuX Kojebanmit" (MOII)
https://uchebnik.mos.ru/material_view/atom
ic_objects/8413720?menuReferrer=catalog
ue

35. Pemrenue 3amauy.

Buneo "3amaun Ha MEXaHUYECKHE
KoJjeOaHus (I yriayOIEHHOTO YPOBHS)"
(MDIII)
https://uchebnik.mos.ru/material_view/atom
ic_objects/12078683?menuReferrer=catalo

que

36. CamocrosTensHas paboTa 1o
TeMe.

Buneo "Anamorust ¢ MeXaHUYECKUMU
KosiebaHusIMH (U1 yriryOin€HHOTO YpOBHSI)"
(MDILLI)
https://uchebnik.mos.ru/material_view/atom
ic_objects/12078952?menuReferrer=catalo

que

37. I[loBTOpeHHE TEMBI
«MexaHnuecKHe KOIeOaHus»

38. KontponbHas padota Ne2 1o
teme «MexaHn4ecKre
KOJIeOaHUs»

Buneo "3amaun Ha MeXaHHUYECKHE
KoJjeOaHus (I yriayOoIEHHOTO YpOBHS)"
(MDIII)
https://uchebnik.mos.ru/material_view/atom
ic_objects/12078683?menuReferrer=catalo

que

39. Ceoboauble DM konebaHus.
KonebaTenbHbI KOHTYP

Ypok "CB0oOOHBIE U BEIHYK/ICHHBIC
AIEKTPOMArHUTHEIE KoJeOaHusl.
Koneb6arenbubiii kouTyp" (POIL)
https://resh.edu.ru/subject/lesson/5903/start/
46945/

40. YpaBHEeHHE POLIECCOB B
KonebaresbHOM KoHType. [lepron
CBOOOTHBIX KOJIEOAHHI.

Buneo "KonebarenbHbIl KOHTYP.
[IpeBpamienre sHEpTUH MIPH
AJIEKTPOMArHUTHBIX KoseOanusx" (MOLI)
https://uchebnik.mos.ru/material_view/atom
ic_objects/7796128?menuReferrer=catalog
ue

41. Pemienue 3amad.

Buneo "CBoOoOaHBIE 31IEKTPOMArHUTHHIE
kojebanus. KoneOaTenbHbI KOHTYD.
HpOLICCCBI Ipu TapMOHHUYCCKUX
KoeOaHusAX B KojebaTeIbHOM KOHTYpe"
(MDIII)
https://uchebnik.mos.ru/material_view/atom
ic_objects/12134332?menuReferrer=catalo

que

42. lepeMeHHBIH TOK. AKTHBHOE
CONPOTHBIICHUE.

Ypoxk "llepeMeHHbIH 3neKTpUUEeCKUil TOK"
(P3II)
https://resh.edu.ru/subject/lesson/4909/start/
47006/
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43. Pemenue 3amad.

VYpok "3akon Oma a1 nonHoH nenu”
(MDIII)
https://uchebnik.mos.ru/material_view/atom
ic_objects/7529681?menuReferrer=catalog
ue

44. KonneHcatop u KaTyIIKa
WUHIYKTHBHOCTH B IICIIH
HEPEMEHHOTO TOKA.

VYpok "Konnencarop u kaTymika
WHIYKTHBHOCTH B LIETIH NIEPEMEHHOTO
anekTpuaeckoro Toka" (POL)
https://resh.edu.ru/subject/lesson/5904/start/
72014/

45. Pe3oHaHC B 31EKTPHUUECKON
LCTIH.

Buneo "llpumenenue pe3onanca" (MOIII)
https://uchebnik.mos.ru/material view/atom
ic_objects/10119090?menuReferrer=catalo

que

46. Pemienue 3amad.

47. ABTOKOIIEOaHNS.

Buzeo "BeiHyXAeHHbIE SIEKTPOMAarHUTHBIE
konebanus. [lepemennsiii Tox" (MOLL)
https://uchebnik.mos.ru/material_view/atom
ic_objects/12035442?menuReferrer=catalo

que

48. Pewienue 3amay.

Buneo "Pemenne 3amaq Ha cBOOOIHBIE
aneKkTpoMarHuTHele koiebanus" (MOIL)
https://uchebnik.mos.ru/material _view/atom
ic_objects/12055945?menuReferrer=catalo

que

49. CamocrosiTenbHas paboTa 1mo
Teme «OM KoyieOaHusD»

Buneo "Konebanusa" (MOIL)
https://uchebnik.mos.ru/material _view/atom
ic_objects/7692954?menuReferrer=catalog
ue

50. IToBTropenne Temsl «OM
KoJe0aHus»

Ypok "OnekTpoMarHUTHBEIE BOJIHBL"
(MDIII)
https://uchebnik.mos.ru/material_view/atom
ic_objects/9782150?menuReferrer=catalog
ue

51. K.p. Ne3 o teme «OM
KOJIeOaHUs»

VYpok "Peienue 3anay u3 pazzaena
"Mexaanyeckue koynedanug" . Yacts 1.
[pyxunanbIit masTauk." (MOL)
https://uchebnik.mos.ru/material_view/atom
ic_objects/8857359?menuReferrer=catalog
ue

52. I'enepupoBanue
3JIEKTPUUECKON SHEPTHH.

Buneo "I'enepupoBaHne 3JIEKTPHIECKOTO
toka. Tpanchopmarop" (MIIL)
https://uchebnik.mos.ru/material _view/atom
ic_objects/10097224?menuReferrer=catalo

que

53. Tpanchopmaropsl.

Buneo "llpuniun padboTs
tpanchopmaropa" (MOIIL)
https://uchebnik.mos.ru/material _view/atom
ic_objects/10504446?menuReferrer=catalo

que

54. TIpon3BoacCTBO, Iepeaada u

UCIIOJIb30BaHUE 3JIEKTPOIHEPTUU.

VYpox "Tpanchopmarop" (MDIILI)
https://uchebnik.mos.ru/material view/lesso
n_templates/2235381?menuReferrer=catalo

que
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55. Pemrenue 3agau.

Buneo "I'eneprupoBanne 31eKTpUUECKON
suepruu. Tpanchopmarop" (MOIIL)
https://uchebnik.mos.ru/material_view/atom
ic_objects/11059328?menuReferrer=catalo

que

56. [loBTOpeHHE TEMBI

57. IlpoBepounas paboTa

58. BonnoBele siBnenus. Jnuna
BOJTHBIL. CKOPOCTH BOJIHBL.

Ypok "Mexanudeckue BosHbL" (POIII)
https://resh.edu.ru/subject/lesson/3795/start/
270796/

59. Pentenue 3amauy.

Ypoxk " Mexannueckue BonHbl" (MOIII)
https://uchebnik.mos.ru/material _view/lesso
n_templates/831434?menuReferrer=catalog
ue

60. 3ByKOBBIC BOJIHBI.

61. 3ByKOBEIE SIBIICHUSI.

Buneo "Mexannueckue BOJIHEBL. BOJIHEBI B
cpene. 3Byk" (MDIII)
https://uchebnik.mos.ru/material_view/atom
ic_objects/12164726?menuReferrer=catalo

que

62. Pemrenue 3amau.

63. UnTepdepennns, nudpakius
¥ TIOJISIPU3ALUST MEX. BOJIH

Buneo "Pemenne 3agad mo reMme
"MexaHn4yecKkue KoueOaHus U BOJIHbI
(MDIII)
https://uchebnik.mos.ru/material _view/atom
ic_objects/12055892?menuReferrer=catalo

que

nn

64. Pemenue 3amauy.

65. [loBTOpEHNE TEMBI .

Buneo "OnexkTpoauHaMudecKui
mukpodon" (MILL)
https://uchebnik.mos.ru/material _view/atom
ic_objects/7859181?menuReferrer=catalog
ue

66. [IpoBepouHas paboTa 1o
TeMe.

67. DKkcriepuMeHTAIBLHOE
oOHapyxeHne DM BOJH.
[InotHOCTH OTOKAa OM
U3ITyYEeHHS

Ypok "DneKTpoMarHuTHbIC BOJIHEI"
(MDIII)

https://uchebnik.mos.ru/material _view/atom
ic_objects/9782150?menuReferrer=catalog
ue

68. U3zo0peTenue paano
ITonoBeIM.

VYpok "OnexrpomarautHslie BoHbI" (POL)
https://resh.edu.ru/subject/lesson/4913/start/

69. [IpuHIUIIBI paJUOCBS3H.

47383/

70. CoiictBa DM BOJIH.

71. Paguonokarus.

Ypoxk "[IpuMeHeHne 31eKTPOMarHuTHOTO
m3myyenus" (POL)
https://resh.edu.ru/subject/lesson/4915/start/
47443/

72. IloHsATHE O TEIEBUICHUH.

Ypoxk "lIpuMeHeHne 31eKTPOMarHuTHOTO
HU3JIyUCHHA. HpI/IHL[I/IH paanuoCBA3U U
tenesuaeHus" (MOIII)
https://uchebnik.mos.ru/material_view/atom
ic_objects/7410952?menuReferrer=catalog
ue

73. PazButne cpeacTB CBSI3H.

74. Pemenue 3aauy.

Buneo «Pa3surtue cpeacts csizm»y (MOII)
https://uchebnik.mos.ru/material _view/atom
ic_objects/10165605?menuReferrer=catalo

que
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75. CamocTosiTeNbHAs paboTa Mo
teme «OM BOIHBI»

76. [ToBTOpeHue TemMbl «OM
KOJICOAHUS U BOJHBI.

BI/I,Z[eO (<3J'ICKTpOMal“HI/ITHI>Ie BOJIHBD»
(MDIII)
https://uchebnik.mos.ru/material_view/atom
ic_objects/7703627?menuReferrer=catalog
ue

77. K.p. mo teme «OM konedanus
Y BOJTHBI.

Ypok "O0o0maronuii ypok 1o Teme
"Komebanus u BoHE"" (MOII)
https://uchebnik.mos.ru/material _view/atom
ic_objects/9482981?menuReferrer=catalog
ue

78. BBeneHue B ONTHKY.

VYpox "CseroBbie BonHbI" (POIII)
https://resh.edu.ru/subject/lesson/4914/start/
47590/

79. CKopoOCTb CBETAa.

Ypok "3aKoHBI TEOMETPUUECKOMN ONTHKH"
(MDILLI)
https://uchebnik.mos.ru/material_view/atom
ic_objects/9785749?menuReferrer=catalog
ue

80. OtpakeHue cBera.

81. Pemrenue 3amau.

Ypok "Onrrueckue mpudopsr" (POL)
https://resh.edu.ru/subject/lesson/3829/start/
197511/

82. 3akoH mpenoMIIeHUS CBETA.

83. IlomHOE OTpaxeHwme.

VYpok "lIpenomnenue csera" (MOLL)
https://uchebnik.mos.ru/material _view/lesso
n_templates/2573448?menuReferrer=catalo

que

84. Pemtenue 3amau.

Bupzeo "3anaun Ha 3aKOHBI OTPAXKEHUS U
npenomienus” (MOIII)
https://uchebnik.mos.ru/material_view/atom
ic_objects/12153026?menuReferrer=catalo

que

85. Jlunza. [Toctpoenne
n300paKeHNH.

VYpok "Jlunza. [loctpoerne n3odpaxeHus B
munze" (POL)
https://resh.edu.ru/subject/lesson/3843/start/
270825/

86. ®opMyna TOHKOH JTHH3HI.

Ypoxk "Jlunzer" (MOIII)
https://uchebnik.mos.ru/material view/lesso
n_templates/1019769?menuReferrer=catalo

que

87. Peutenue 3aau.

Bugeo "Iloctpoenue nzodpaxeHuii B
ToHKHX JrH3ax" (MOLL)
https://uchebnik.mos.ru/material_view/atom
ic_objects/12035595?menuReferrer=catalo

que

88. lucnepcust ceTa.

Ypok "lucnepcus ceera" (MOLL)
https://uchebnik.mos.ru/material view/atom
ic_objects/7411024?menuReferrer=catalog
ue

89. Murepdepenius ceera.

Ypok "Uatepdepentus crera" (POIII)
https://resh.edu.ru/subject/lesson/5906/start/
197573/

90. Iudpaxuus ceera.
Judpaxknronnas pemerxka.

Ypox "dudpakuus ceera” (PIOLL)
https://resh.edu.ru/subject/lesson/3866/start/
151456/
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91. Peuntenue 3amauy.

Buneo "M3MepeHne ckopocTu CBETa.
Hucnepcus ceeta" (MBII)
https://uchebnik.mos.ru/material _view/atom
ic_objects/12035702?menuReferrer=catalo

que

92. TTonepeYHOCTh CBETOBBIX
BoJiH. [Tonsipu3zanus ceera.

Vpoxk "llonspusanus ceera.
KopnyckyinspHast 1 BOJIHOBast TEOpUU
ceera" (POII)
https://resh.edu.ru/subject/lesson/3853/start/
48173/

93. JlaboparopHas pabora
«3mepenue nokazarens
TIpeIOMIICHUS CTeKIanNed.,

Buneo "BuptyanbHble 1a00paTOpHH.
Ousuka. Onrrka" (MOII)
https://uchebnik.mos.ru/material _view/atom
ic_objects/7632967?menuReferrer=catalog
ue

94. JlaGopatopHas paboTa
«OmnpeneneHue ONTUYECKON CHITbI
1 (POKYCHOTO PacCTOSHUS
coOuparorel JuH3bI»NeS,

95. JlaboparopHas pabota
«3Mepenue NIMHbI CBETOBOM
BOJTHBI»NeO.

Buneo "Perntenue 3amay mo reme
«l"'eomerpuueckas ontuka. BoiaHoBas
onTukay" (MBILI)
https://uchebnik.mos.ru/material_view/atom
ic_objects/12056056?menuReferrer=catalo

que

96. CamocrosiTenbHas paboTa.

97. IloBTopenue TeMbl «CBETOBEIC
BOJIHBD».

Ypok "O0o0maroImii ypok 1o TeMe:
"Omnruka"" (MOIL)
https://uchebnik.mos.ru/material_view/atom
ic_objects/8510940?menuReferrer=catalog
ue

98. K.p. no Teme «CBeTOBBIC
BOJIHBD».

Buneo "Untepdepenius. Y cnosus
MaKCUMyMOB U MUHMMYMOB" (MOILI)
https://uchebnik.mos.ru/material_view/atom
ic_objects/12083575?menuReferrer=catalo

que

99. BeimonHeHHe paboThI
(hU3NYECKOro MPaKTHKYMa
«OmnpeneneHune ynciaa BUTKOB B
00MOTKaX TpaHchopMaTopay.

100. BrimonaeHue paboTh
(hu3HNYecKoro MpakTUKyMa
«OnpeneneHne Ynuciia BUTKOB B
00MOTKax TpaHchopMaTopa.

Buneo "T'enepupoBanue 351€KTpUUECKON
sHepruu. Tpancopmarop" (MILI)
https://uchebnik.mos.ru/material_view/atom
ic_objects/11059328?menuReferrer=catalo

que

101. Brimonnenue paboThI
(hu3NIecKOro NpakTHKyMa
«Onpenenenne HHIYKTUBHOCTH
KaTYIIKH B e IePEMEHHOT0
TOKa.

VYpox "Tpanchopmarop" (MIILI)
https://uchebnik.mos.ru/material _view/lesso

102. BrimosnHeHue paboTh
(bu3NIecKoro NpakTHKyMa
«OnpeneneHne HHIYKTUBHOCTH
KaTYIIKH B e IePEMEHHOT0
TOKa.

n_templates/2235381?menuReferrer=catalo
gue

103. Uzny4yeHue u CIEKTPHI.
Buab uznydenuii.

VYpox "HUznyuenue u cnextpsr” (POLL)
https://resh.edu.ru/subject/lesson/6329/start/
48202/
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104. Bunsl cieKTpoB.
CreKTpaJIbHBIN aHATH3.

105. UudpakpacHoe,
yIabTPa(HOIETOBOE U3TyUCHHE.

106. PenTrenoBckue Jry4.
ITxana OM BoJH.

Buneo "CriekTpsl U31y4eHus U
rorsromenwst” (MBI
https://uchebnik.mos.ru/material _view/atom
ic_objects/2158638?menuReferrer=catalog
ue

107. IIposepounas padoTa 1o
Teme «M3mydeHne u CIeKTPhbD».

Buneo "Buns! nznyuennit. Microunnkn
cBera" (MOI)
https://uchebnik.mos.ru/material _view/atom
ic_objects/12134552?menuReferrer=catalo

que

108. TToctynaTbl TeopuH
OTHOCHUTEIIBHOCTH .

Ypok "HHeprnaibHbIe CHCTEMBI OTCUYETA U
TIPUHITATT OTHOCUTEIHHOCTH B MEXaHHUKE"
(MDIII)

https://uchebnik.mos.ru/material _view/atom
ic_objects/7432498?menuReferrer=catalog
ue

109. INoctynaTsr Teopun
OTHOCHUTCIIBHOCTH - UX OCHOBHBIC
CIIC/ICTBHSI.

VYpoxk "IlocTynatel cnenuagbHON TEOPUU
otHocurensHocTH (CTO)" (POL)
https://resh.edu.ru/subject/lesson/5907/start/
48231/

110. DnemMeHTHI PeNSITUBUCTCKOM
JMHAMUKA

Ypok "PensruBuctckue adpdextsr” (POLL)
https://resh.edu.ru/subject/lesson/4916/start/

111. Pemrenue 3amauy.

290362/

112. CamocrosTenbHas paborTa.

Buneo "Pemenne 3agad mo reMme
"PensruBuctckas mexaauka"" (MOII)
https://uchebnik.mos.ru/material_view/atom
ic_objects/12118329?menuReferrer=catalo

que

113. ®oroaddexr. Teopus
hoTorddexra.

Ypox "®otosdpdext" (POLL)
https://resh.edu.ru/subject/lesson/4917/start/
197790/

114. Pemrenne 3amay.

Buneo "3akonsl CToneroBa. YpaBHEHHE
Otinnireiina s porodddexra, horon"
(MDIII)

https://uchebnik.mos.ru/material _view/atom
ic_objects/12153118?menuReferrer=catalo

que

115. ®oroHEL.

116. IMpumenenue pororpdekra.

Buneo "I'nnoresa [Tnanka. @otoHs!"
(MDIII)

https://uchebnik.mos.ru/material _view/atom
ic_objects/12035854?menuReferrer=catalo

que

117. JlaBmenue cBera.
XHUMHUYECKOE NEUCTBUE CBETA.

118. Pemrenne 3agau Ha

hoTorddexr.

VYpok "®otonsl. [Ipumenenmne
dotoaddexra. asnenue ceera" (POIL)
https://resh.edu.ru/subject/lesson/3878/start/
48318/

119. CamocrosTenbHas padora.

Buneo "I'mnoresa I1nanka. @otoHE!"
(MDIII)

https://uchebnik.mos.ru/material _view/atom
ic_objects/12035854?menuReferrer=catalo

que
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120. Brinonaenue paboThI
(hU3MYECKOr0 MPaKTHKyMa
«M3mepenue paboTHI BBIXO/1A
JNEKTPOHAY.

Buneo «3akonsl potoaddexra» (MILL)
https://uchebnik.mos.ru/material_view/atom

121. BrinosaHenne paboThl
(hU3UUECKOro MPAaKTHKYMa
«M3mepenune paboThI BbIXO1A
JIICKTPOHAY.

ic_objects/12165002?menuReferrer=catalo
gue

122. TloBTOpEHME TEMBI
«CBeTOBBIC KBAHTBI».

123. K.p. mo teme «CBeTOBEIC
KBaHTBD»

Buneo « KBanrosas ¢puzuka. ®orosapdexr»
(MDIII)

https://uchebnik.mos.ru/material _view/atom
ic_objects/12153103?menuReferrer=catalo

que

124. Aromuas ¢uzuka. CTpoeHue
atoma. OmbITe! Pezepdopna.

Ypok "Ctpoenne atoma. OmBITH
Pesepdopna" (POLL)
https://resh.edu.ru/subject/lesson/3910/start/
48347/

125. Tloctynats! bopa.

VYpok "KBanToBble noctysarsl bopa"
(PALLI)
https://resh.edu.ru/subject/lesson/5908/start/
197851/

126. Jlazepsl.

127. Pemrenue 3amauy.

VYpok "KBanToBas Mexanuka. Jlazepsr"
(MDIII)

https://uchebnik.mos.ru/material _view/atom
ic_objects/9031949?menuReferrer=catalog
ue

128. KonTponbHas paboTa 1o
TeMe «AToMHast (PU3HKa»

Buneo «Ctpoenne aroma. KBaHTOBBIE
noctyinatsl bopa. CTpoeHue aTOMHOTO
spa. SnepHble CUiIbl. DHEPTHSI CBSI3U»
(MDIII)
https://uchebnik.mos.ru/material_view/atom
ic_objects/12036044?menuReferrer=catalo

que

129. BrmonHenne paboThI
(hu3HNUecKoro MpakTUKyMa
«OmnpeneneHue moxkazaTess
IPEJIOMIICHHS CTEKJIA JIMH3bD».

VYpox «JInnzery (MOLI)
https://uchebnik.mos.ru/material view/lesso

130. BrimosiHeHue padoTh
(u3MIecKoro NpakTUKyMa
«OmpeneneHne moka3aTest
NPETOMIICHHS CTEKJIa JIMH3bI».

n templates/10197697?menuReferrer=catalo
gue

131. BeinosiHeHne paboThI
(u3NIecKoro NpakTHKyMa
«Habmonenune CruiomHoro u
JIMHEMYaTOro CeKTpay.

Buneo «Crnuomrnoit criektpy (MOL)
https://uchebnik.mos.ru/material _view/atom

132. BrinosnneHnue paboTh
(hU3NIecKOro MpakTHKyMa
«HabmroneHue CIuIomHOro U
JMHEHYATOTO CIIEKTPay.

ic_objects/10223617?menuReferrer=catalo
gue

133. Mertoabl HaOIIOAEHNS U

BI/I,Z[QO «BJICMCHTapHLIC YacTHUIbI U UX
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PETUCTpPALIUU AIEMEHTAPHBIX
YACTHIL.

knaccugukanms» (ML)
https://uchebnik.mos.ru/material view/atom
ic_objects/11502488?menuReferrer=catalo

que

134. PaguoakTUBHOCTH, O-, B-, A-
pacnaz. PagunoakTuBHbIE
MIPEBpAIICHHSI.

Ypok "PagnoaxktuBHOCTS. M30TOMEI"
(PDIII)
https://resh.edu.ru/subject/lesson/3889/start/
290391/

135. 3akoH pagHOaKTHBHOIO
pacraja.

Ypoxk "Crpoenne atomroro siapa" (POIL)
https://resh.edu.ru/subject/lesson/5845/start/
151635/

136. Ctpoenue aTOMHOTO siIpa.
SnepHble cuibl. DHEPrusi CBS3H.

137. Pewrenue 3amauy.

VYpok "DneMeHTapHbIe YaCTHLBI U UX
knaccugukanua” (POL)
https://resh.edu.ru/subject/lesson/5909/start/
48492/

138. SnepHble peakium.

139. Jlenenue saep ypaHa.
IlenHble peakuuu.

VYpox "SAnepusie peakuun” (POLI)
https://resh.edu.ru/subject/lesson/4918/start/
48463/

140. SnepHsrit peaxTop.
IIpumeHeHue SAepHON SHEPrUU.

141. TepmosinepHbIE peaKIny.

Bupeo "PagnoaktuBHocts. Hayka 2.0"
(MDIII)
https://uchebnik.mos.ru/material_view/atom
ic_objects/11765221?menuReferrer=catalo

que

142. BemonHenne paboTh
(hu3MIecKoro MpakTHKyMa
«M3ydenne paguoakTHBHBIX
U3ITy4SHUH TIPU TOMOIIN
ra30paspsaHOro CYETUHKAY.

143. BremonHenne padoTh
(hu3HNUecKoro MpakTUKyMa
«3ydyeHne pagoaKTUBHBIX
W3JTy49EHUH pU IIOMOIIN
ra3opa3psaHOro CUETUUKAY.

Ypok «PannoakTuBHOCTh. Bujbl
paanoakTuBHOTO pacmagay (MOLI)
https://uchebnik.mos.ru/material _view/atom
ic_objects/9891823?menuReferrer=catalog
ue

144. TlonmyueHne 1 NpUMEHEHHE
PainOaKTUBHBIX H30TOTIOB.

145. Buosnorunueckoe neicTeue
pajuanuu.

Ypok "PagnoaktuBHocTh. M30TOMBI"
(PDIII)
https://resh.edu.ru/subject/lesson/3889/start/
290391/

146. Pewrenue 3aaauy.

147. CamocrostenbHas paboTa 1o
Teme «®PuU3UKa aTOMHOTO Spay

Buneo «Pemenue 3aga4 mo reme «Pu3uka
aToMa M aToMHOro siapan» (MOILI)
https://uchebnik.mos.ru/material_view/atom
ic_objects/12165234?menuReferrer=catalo

que

148. TloBTOpenue Tembl «Du3nka
aTOMHOTO SIJIpay

Buneo «Pemrenue 3amay o reme “Ousunka
aToMa M aTOMHOTO siapa”. Bapuant 1»
(MDIII)

https://uchebnik.mos.ru/material _view/atom
ic_objects/12181228?menuReferrer=catalo

que

149. KonTponbHas paboTa 1o
Teme «DPU3MKa aTOMHOTO SApay

Ypok «Pu3nka aTOMHOIO pa: UTOrOBbIN
nHTepakTuB» (MOIL)
https://uchebnik.mos.ru/material _view/lesso
n_templates/322001?menuReferrer=catalog
ue
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150.

[ToBTOpenue

VYpoxk "Pemienue 3anau u3 pazaena
"Cratuka"" (MDILI)
https://uchebnik.mos.ru/material _view/atom
ic_objects/8849847?menuReferrer=catalog
ue

151.

IToBTOpEHUE

VYpok "3aKkoH coXpaHEHMsI SHEPTHH B
mexanuke" (MOII)
https://uchebnik.mos.ru/material _view/atom
ic_objects/7696296?menuReferrer=catalog
ue

152.

IToBTOpEHME

Buneo "OcHOBBI MOJIEKYISPHO-
KuHeTHIeckoi Teopun” (MOIL)
https://uchebnik.mos.ru/material _view/atom
ic_objects/1555912?menuReferrer=catalog
ue

153.

DneMeHTapHbIe YaCTHIIBL.

Ypok «DneMeHTapHble YaCTULbI U UX
knaccudukarmsy (MOIII)
https://uchebnik.mos.ru/material _view/atom
ic_objects/7403100?menuReferrer=catalog
ue

154.

[To3utpoH. AHTUYACTHIIHL.

155.

Jlenronsl. KBapku.

Buneo «®yH1ameHTaIbHbIC YaCTUIIBI U
(I)YHL[aMeHTaJ'ILHLIG B331/IMO,Z[GI?ICTBPI$I)>
(MDILI)
https://uchebnik.mos.ru/material_view/atom
ic_objects/11502479?menuReferrer=catalo

que

156.

Utorosas nexnus: «EnuHas

(usnueckas KapTHHA MHPay.

Ypok «EnunHas pusndeckas kKapTHHA MUAPay»
(MDIII)
https://uchebnik.mos.ru/material_view/atom
ic_objects/8579128?menuReferrer=catalog
ue

157.

[ToBTOpEHuUeE.

Buneo "3akonsl TepMonrHamMuku. [lepsoe
Havano tepMmoanHamuku’ (MOLL)
https://uchebnik.mos.ru/material_view/atom
ic_objects/11840827?menuReferrer=catalo

que

158.

[ToBTOpEHUE.

Buneo "Pemenne 3agad mo reMme
"ArperatHble COCTOSIHUE BEILIECTBA.
®azossle niepexoas!"" (MOIL)
https://uchebnik.mos.ru/material_view/atom
ic_objects/11849618?menuReferrer=catalo

que

159.

[ToBTOpEnue.

VYpok "XapakTepuCTUKH NIEKTPUUECKOTO
mosi" (MOILL)
https://uchebnik.mos.ru/material _view/atom
ic_objects/8429995?menuReferrer=catalog
ue

160.

IToBTOpEHHE.

Buneo "Pemrenue 3amay 1mo reme
"IToCTOSHHBIN ANMEKTPHUUECKUI TOK
(MDIII)
https://uchebnik.mos.ru/material _view/atom
ic_objects/11850950?menuReferrer=catalo

que

nn

161.

IToBTOpEHUE.

Ypok "MaruauTtHoe mone. Bektop
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MarHuTHOH naayknun" (MOII)
https://uchebnik.mos.ru/material view/atom
ic_objects/9872442?menuReferrer=catalog
ue

162. IToBTOpeHue.

VYpok "DnekTpoMarHuTHAS MHIYKIUS"
(MDBIII)

https://uchebnik.mos.ru/material _view/atom
ic_objects/7410474?menuReferrer=catalog
ue

163. IToBTOpeHue.

Ypok "Mexanndeckue konebanus” (MOI)
https://uchebnik.mos.ru/material _view/lesso
n_templates/823063?menuReferrer=catalog
ue

164. UToroBoe MOBTOpPEHHE.

Buneo "Urtorosoe 0000111cH1E
“OnekrpocTtaruka. [locTOSTHHBIN TOK.
ONeKTpUYEeCKU TOK B pa3UUHbIX Cpegax
(MDILLI)

https://uchebnik.mos.ru/material _view/atom
ic_objects/12077490?menuReferrer=catalo

que

9N

165. UToroBelii ypoK.

Buneo "Ioctynatsr CTO. [loaroroska k
pasneny «KoiebaHust ¥ BOTHBI, ONITHKA»"
(MDILI)
https://uchebnik.mos.ru/material_view/atom
ic_objects/12154093?menuReferrer=catalo

que

OBUIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

165
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