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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢usnke 6a30BOro ypoBHS Ha YyPOBHE CpeIHEro oduiero oopasoBaHus paspaboTraHa Ha OCHOBE
TIOJIOXKCHUN M TpeOOBaHUI K pe3ysIbTaTaM OCBOCHHUS OCHOBHOW 00Opa30BaTeIbHOM MPOTpPaMMEL, IPEICTABICHHBIX B
®I'0OC COO, a taxxe ¢ yuétoM (emeparbHON pabodeld MporpaMMbl BOCHHTAHHUS W KOHICNIIUU IPEIOIaBaHUS
yueOHoro mnpenmera «®Puszuka» B 00pa3oBaTeNbHBIX opraHmzaunusx Poccuiickoln denepanuu, peanu3yromux
OCHOBHBIE 00pa30BaTEIbHbBIC IPOTPAMMBEL.

ConeprxkaHue MporpaMMbl 10 (DU3UKE HANPaBJICHO Ha (JOPMUPOBAHHUE €CTECTBEHHO-HAYYHOI KapTHHBI MUpa
oOywatomuxcess 10-11 kmaccoB mnpu oOydyeHun wux ¢Qusnke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-
JesTeNbHOCTHOTO monxona. Ilporpamma mo ¢usuke coorBerctByeT TpedoBanusiM ®I'OC COO x miaHupyeMbIM
JWYHOCTHBIM, TMPEIMETHBIM W METAIIPEAMETHBIM pe3yJbTaTaM OOydYCHHS, a TakKe YYHUTHIBAET HEOOXOJHMMOCTHh
peanu3ali MEXIPEIMETHBIX CBs3eil (M3MKH C €CTECTBEHHO-HAyYHBIMH Y4YeOHBIMHM mpeaMeramu. B  Heil
OIIPEJICTISAIOTCSl OCHOBHBIC 1I€JIM W3y4YeHUs (PU3MKKM Ha YPOBHE CpEAHEro oolImiero oOpa3oBaHus, IUIAaHHPYEMbIE
pe3yNbTaThl OCBOCHHS Kypca QU3HUKHU: IMYHOCTHBIE, METAIIPEAIMETHBIC, IPEAMETHBIC (Ha 6a30BOM YPOBHE).

[Iporpamma no ¢u3nKe BKIOYACT:

e IUIAHUPYEMBIC PE3yNIbTaThl OCBOCHHUS Kypca (M3MKH Ha 0a30BOM YPOBHE, B TOM YHCJIEC MPEIMETHBIC

PE3yNBTATHI IO TOJaM 00yUCHHS;

e cozepkaHue yueOHoro npeaMera «Pu3nkay no rogaM oOydeHHs.

®duznka Kak Hayka o HambOolyiee OOIIMX 3aKOHAX MPHPOABI, BBICTYNAas B KayecTBe yueOHOro mpeiaMera B
IIKOJIE, BHOCUT CYLIECTBEHHBII BKJIQJ B CHCTeMYy 3HaHUH 00 okpyxkatomem mupe. LIIKonbHBIH Kypc Gu3MKH —
CHCTEMOOOPa3yIOIUHA Ul eCTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, NMOCKOJIbKY (DPM3MUECKHE 3aKOHBI JIEKAT B
OCHOBE IIPOIIECCOB W SBICHHUH, HM3y4aeMBIX XUMHEH, OWONOTHel, (U3MUecKoil reorpaduell M acTpOHOMHEH.
Hcnonb3oBaHKue M aKTHBHOE NPHUMEHEHUE (QU3UUSCKUX 3HAHMU ONpeNeisieT XapakTep M Pa3BUTHE Pa3zHOOOpPa3HBIX
TEXHOJIOTHH B cdepe SHEPTETHKH, TPAHCIIOPTA, OCBOCHHS KOCMOCA, ITOMYYCHHUsI HOBBIX MATCPHATIOB C 3aJaHHBIMH
CBOMCTBAaMHM M Jpyrux. M3ydeHwne (U3MKM BHOCHT OCHOBHOH BKJIaa B ()OPMHPOBAHHE €CTECTBEHHO-HAYyYHOMN
KapTHUHBI MUpa 00y4aroluxcs, B JOPMUPOBAHNE YMEHHUH MPUMEHATh HAYYHBIH METO]] MO3HAHMS ITPU BBINOIHEHUH
MU y4eOHBIX HCCIIeIOBaHUI.

B ocHOBY Kypca (pu3MKH A1 YPOBHSI CpetHEro o011ero o0pa3oBaHus IOJIOKEH Psit HAEH, KOTOPBIE MOXKHO
paccMaTpuBaTh KaK NPUHIIUIILI €T0 ITOCTPOCHU.

Hoes yenocmnocmu. B COOTBETCTBHM C HEM KypcC SBIAETCS JIOTHYECKH 3aBEPIIEHHBIM, OH COJEPXKHUT
Marepual U3 BCeX pa3/ieNioB (PU3HMKH, BKJIIOYAET KaK BOIIPOCH KIIACCHYECKOH, TaK M COBPEMEHHON (pHU3MKH.

Hoes ecenepanusayuu. B cooTBeTCTBMM C HeH MaTepuaa Kypca (HU3MKH OObEAWHEH BOKPYT (H3MYECKUX
Teopuil. BenymimM B Kypce sBisercs GOpMUpPOBAHNE MPEACTABICHUH O CTPYKTYpPHBIX YPOBHSIX MaTEpHH, BEIIECCTBE
U TI0JIC.

Hoes eymanumapusayuu. EE peanmmzanusi mHpearionaraeT HCIOIb30BaHWE TyMaHHTapHOTO IIOTEHIHMANA
(u3nyeckoil HayKd, OCMBICIICEHME CBS3M pa3BUTHs (HU3MKM C pa3BUTHEM OOLIeCTBa, a TaKke ¢
MHUPOBO33PECHYCCKNMHU, HDABCTBEHHBIMU U DKOJIOTHYCCKUMHU HpO6HeMaMI/I.

Hoes npuxnaonoii nanpasrennocmu. Kypc ¢usnkm mnpearnonaraer 3HaAKOMCTBO C HIMPOKHM KpPyrom
TCXHUYCCKHUX U TCXHOJIOTHYCCKHUX HpHJ’[O)KeHHﬁ N3Yy4YCHHBIX TeOpI/Iﬁ " 3aKOHOB.

Hoesa »skonocuzayuu peann3yercs IOCPEACTBOM BBEICHHS JIIEMEHTOB COJCPKAHUSA, MOCBAMIEHHBIX
9KOJIOTMYECKUM ITpoliieMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHBI C Pa3BUTHEM TEXHWKH W TEXHOJOTHH, a Takke
o0cyXIeHust Mpo0IIeM panMoHaILHOTO IPUPOIONOIBE30BaHMUS U 9KOJIOTHYECKOH 6€3011acHOCTH.

Crep)XHEBBIMH JJIEMEHTaMU Kypca (HU3MKH Ha YpOBHE CpeaHero oO0Imero oOpa3oBaHUS SBISIOTCS
¢usnueckre Teopun ((GOPMHUPOBAHUE IIPEICTABICHUH O CTPYKType IOCTPOCHHS (U3MYECKOH TEOpHH, pOJH
(yHIaMEHTaIBHBIX 3aKOHOB M IPHHIIMIIOB B COBPEMEHHBIX IPEJCTABICHHUAX O NMPHUPOJIE, TPAHUIAX ITPUMEHUMOCTH
TEOPHIA, JJIs1 ONMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUI W IIPOIIECCOB).

CHCTEeMHO-eSITeIPHOCTHRIM TTOAXO0] B Kypce (DM3WKM pearu3yercss MpexXae BCero 3a CYET OpraHu3aliuf
9KCIIEPUMEHTANILHOM JesaTeNIbHOCTH oOyuatomuxcs. st 6a30Boro ypoBHS Kypca (DM3UKH — 3TO HCIIOJIb30BAaHHE
cucTeMbl (PPOHTANBHBIX KPaTKOBPEMEHHBIX 3KCHEPHMEHTOB M Ja0OPaTOPHBIX pabOT, KOTOphIE B IPOrpaMMe I0
(u3uke 0OBEIMHEHBI B OOIMIMHA CIHCOK YYCHHYECKHX IMPAKTHYECKHX padoT. BhigeneHue B ykazaHHOM IEepevHE
71a00paTOPHBIX PadOT, MPOBOAMMBIX I KOHTPOJIS M OLEHKH, OCYIIECTBISETCS YYaCTHUKAMHM 0Opa3oBaTeIbHOTO
nporecca UCXosl U3 0COOCHHOCTEH IUIAHMPOBAHMS W OCHAIleHHs1 KabuHeta (usuku. [Ipu sToM obecrieunBaercs
OBIIaJCHNEC OOYYAIOIIMMUCS YMCHUSIMH MPOBOANTh KOCBEHHBIC W3MEPEHMs, WCCICOOBAaHMUSA 3aBHCHMOCTEH
(hU3MUECKUX BENYNH U IIOCTAHOBKY OIBITOB IO MPOBEPKE MPETIOKEHHBIX THIIOTES.



Bospiioe BHUMaHUE yIEIsleTCsl PELICHHI0 pacyETHBIX M KaueCTBEHHBIX 3aaad. [Ipu 3ToM [uis pacdéTHBIX
3aJay MPHUOPUTETOM SBJISIOTCS 3aJayd C SIBHO 3aJaHHON (PU3MYECKOH MOJEJNbIo, IMO3BOJIIOIINE MPUMEHSThH
M3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasiena Kypca, TaK M MHTETPUPYS 3HAHUS M3 Pa3HBIX
paznernoB. [l KauecTBEHHBIX 3a/ad NMPUOPUTETOM SBIAIOTCS 3alaHHs Ha OOBSCHCHHE NPOTEKaHUS (U3MYECKHX
SBJICHUH U MPOLIECCOB B OKPY KAIOIIEH XU3HH, TpeOyronue BEIoopa Gpru3nueckoii Moaenu Juisi CUTYaluy MPaKTHKO-
OPHEHTHPOBAHHOTO XapakTepa.
B cootBerctBum ¢ TpeboBarmamMu ®I'OC COO k MaTepHaTbHO-TEXHHYECKOMY OOECHECUCHHIO YIeOHOTO
npouecca 0a3oBBI YypOBeHb Kypca (HM3MKH Ha ypOBHE CpelHero ooOrmiero oOpa3oBaHUs NOJDKEH H3y4aThCs B
YCIIOBUSIX NIPEIMETHOTO KabuHeTa (PM3MKH WM B YCIOBHUSIX MHTETPUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-
HAYYHOTO IMKJIa. B kaOmHeTe GU3UKN JOIKHO OBITH HEOOXOoaMMoe 1abopaTopHOe 000pyJOBaHUE ISl BHIIOJTHEHHUS
YKa3aHHBIX B IIporpaMMme 1o GU3HKe YUCHHYECKUX MPAKTHICCKHX PAOOT U IEMOHCTPALIMOHHOE 000pYAOBaHHE.
JeMoHCTpanmoHHoe o0opynoBaHue (OpPMHPYETCss B COOTBETCTBUM C HPHHLUIIOM MHHHUMAIbHON
JOCTaTOYHOCTH M 00eCleyrBaeT MOCTAHOBKY MEPEYHCIICHHBIX B POrpaMMe Mo (pH3UKE KIIFOUEBBIX IEMOHCTpALUH
IUISL WCCIICNOBAHUS W3YYaeMBIX SBICHHHA M IPOLECCOB, SMIMPHYCCKHX M (YHIAMCHTAaIbHBIX 3aKOHOB, HX
TEXHUYCCKHUX HpHMeHeHHﬁ.
JlabopaTopHoe 00OpyAOBaHUE AJsl YIEHHUYECKHUX IPAKTUYECKUX PaboT (OPMUPYETCs B BUIE TEMAaTHUECKHX
KOMIUICKTOB M 00eCIIeYrBaeTcsl B pacyéTe OAHOTO KOMIUIEKTa Ha JIBYX 0Oydaromuxcs. TeMaTnueckue KOMIUICKTHI
1a00paTOpHOro O00OPYAOBAaHUS JIOJDKHBI OBITh TMOCTPOSHBI Ha KOMIUIEKCHOM HCIIOJIb30BaHUM aHAJOTOBBIX M
1 (pOBBIX MPUOOPOB, a TAKIKE KOMITBIOTEPHBIX N3MEPUTENBHBIX CUCTEM B BHJE U(POBBIX J1a00paATOPHii.
OCHOBHBIMH LETSIMU U3Y4eHHS (U3UKH B 00IeM 00pa30BaHUH SIBISFOTCS:
e (opmupoBaHHE MHTEpECA U CTPEMIICHHUS 00YYAIOIIUXCSI K HAYYHOMY M3y4YCHHIO NIPUPOABL, Pa3BUTHE HX
HMHTCJJICKTYAJIbHBIX U TBOPYECKUX CHOCO6HOCTeﬁ;

e pa3BHTHC NPEICTaBICHUA O HAyYHOM METOJAC MO3HAHHA H (OPMHPOBAHHE HCCIIEIOBATENHCKOTO
OTHOIICHHS K OKPYIKAIOIHM SBJICHHSM;

e (dopMUpPOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yjbTaTa H3Y4YCHHs OCHOB CTPOCHHSI MaTepuH U
(yHIaMEeHTAIbHBIX 3aKOHOB (DM3HUKH;

e (QopmupoBaHHE YMEHHH OOBACHATH SBJICHHS C HCHONB30BaHHEM (U3HMYCCKUX 3HAHMHA W HAy4YHBIX
JIOKa3aTeNbCTB;

e  (opMHpOBaHHUE NPEICTABICHUIH O PO (U3UKU JUIS PA3BUTHS IPYTUX €CTECTBEHHBIX HayK, TEXHUKH M
TEXHOJIOTHH.

HocriokeHne 3THX Leiell obecrevynBaeTcs pEeLlICHHEM CIEIYIOIUX 3aiady B MpoLecce M3Y4eHHs Kypca
(u3MKK Ha ypOBHE CpeHero o01ero 00pa3oBaHus:

e  npuoOpeTeHHE CHCTEMbI 3HAHUH 00 00INX (U3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX, BKIIFOYAsI

MEXaHHKY, MOJICKYJSIPHYIO (DH3HKY, SIEKTPOIUHAMUKY, KBAHTOBYIO (DM3UKY M DJIEMEHTBI aCTPO(OHU3HKY;
e (dopMUpPOBaHHE YMEHUH TPUMEHSATh TEOPETUYECKUE 3HAHUS U1l OOBACHEHUS (U3NYECKUX SBIICHUU B
IIPUPOJE U ISl IPUHATHUS IPAKTUUECKUX PEIIEHUH B IOBCEIHEBHOM JKU3HY;

e OCBOEHHME CIOCOOOB pEIICHHs pa3IMYHBIX 3ajad C SBHO 3aJaHHOM (HM3MYECKOH MOJelnblo, 3ajad,
MOPa3yMEBAIOUINX CAMOCTOSTENbHOE CO3/jaHue (HU3MUECKOIT MOJIeIIH, aJICKBATHON YCIOBHUSIM 3a/1a4H;

o IIOHHUMAHUe (I)I/I3I/I‘[€CKI/IX OCHOB W IIPUHIIUIIOB }IeﬁCTBHH TEXHHUYCCKUX yCTpOﬁCTB N TEXHOJIOTHYCCKUX
MPOLIECCOB, MX BIMSHUS HA OKPY>KaIOLIYIO CPELy;

e  OBJAJCHUE METOJAMHU CaMOCTOSATENILHOTO IIAHUPOBAHUS M NPOBEIEHHS (PU3NYECKUX HKCIIEPUMEHTOB,

aHaIM3a ¥ MHTEpIpeTalui HHQOpMaLuK, ONpe/iesieHHs IOCTOBEPHOCTH MOIyYSHHOTO pe3yJsIbTara;

e  CO3JaHUE YCIOBHH /ISl Pa3BUTHS YMEHUH NMPOEKTHO-MCCIIEI0BATEIECKOM, TBOPUECKOH eI TEIIbHOCTH.

Ha m3yuenue ¢usuku (6a30BbIil ypOBEHb) Ha YPOBHE CpesHETO 0011ero oopasoBanus oTBoautcs 136 vacos:
B 10 kmacce — 68 yacoB (2 yaca B Hezeno), B 11 kitacce — 68 gacoB (2 yaca B HEZIEINIO).

IIpennaraemerii B mporpamme Mo (usuke mnepedeHb Ta0OPATOPHBIX U MPAKTHYECKUX paboT SBISIETCS
PEKOMEHIOBaHHBIM, YUYUTENb JeJaeT BBHIOOp NPOBEAEHHS JAa0OPaTOPHBIX pabOT W ONBITOB C  Y4ETOM
WHIWBUIYITBHBIX 0COOCHHOCTEH 00yUarOIXCsl.



COJAEP)KAHUE OBYYEHUA

10 KUIACC

Pasnen 1. @u3uka U MeTO/IbI HAYYHOI'O MIO3HAHUS
Ouznka — Hayka o mpupone. Haydunele MeTONBI MO3HAHMS OKPYXAOIMIEro Mupa. Poib sKCIepuMeHTa |
TEOPHH B MpoLiecce MO3HAHMS MPUPOJIBI. DKCIEPUMEHT B (pHU3HKE.
MonenmupoBanue (pU3NIECKUX SBICHUN U mporieccoB. Hayunsle runoTe3sl. Ouszndeckne 3aKOHBI U TCOPHH.
I'parunIB MPUMEHNMOCTH (PU3UIECKUX 3aKOHOB. [IpHHINI COOTBETCTBUSL.

Poms m mecto ¢um3uku B (OPMUPOBAHMM COBPEMEHHOW HAyYHOW KapTHHBI MHpa, B IPAKTHYECKOMH
JIeSITeIbHOCTH JIIOJEH.

Lemoncmpayuu

AHanorosble U IU(PPOBBIE U3MEPUTEIIBLHBIE IPUOOPHI, KOMITBIOTEPHBIE JATUUKH.

Pa3nen 2. Mexannka
Tema 1. Kunemamuxa

Mexanunueckoe ABHxkeHHe. OTHOCUTEIHHOCTh MEXaHNUECKOTo IBIbKeHHs. Cructema otcuéra. TpaekTopus.

Ilepememienue, ckopocTh (CpeaHsAsl CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE MaTepHalbHON TOYKH,
UX MPOEKIMH Ha OCH CUCTEMBI KOOpAUHAT. CII0KEHUE NEPEMEIICHUN U CII0)KEHHUE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOPEHHOE TIPSAMOJMHEHHOE HBIKEHHE. [paduku 3aBUCHMOCTH KOODPIUHAT,
CKOpPOCTH, YCKOPEHHUS, Iy TH U IIepeMEelICHUs MaTepUalbHOM TOUKH OT BPEMEHH.

CBoOoniHOe majieHne. Y CKopeHne cBOOOIHOTO MaeHUS.

KpuBonuneiinoe nBuxeHue. [[BrkeHHe MaTepUalbHOM TOUKH MO OKPYXHOCTH C IMOCTOSIHHOM IO MOAYJIIO
CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHast ckopocThb. Ilepwoa m wactota obOpamenus. LleHTpocTpemurenbHoOe
YCKOpEHHE.

TexHuyeckue ycTpoicTBa M MPAKTHUECKOE MPUMEHEHME: CIHIOMETP, IBMKEHHE CHApsIO0B, LEMHbIE U
peMEHHbIE TIEpeaayu.

JHemoncmpayuu

Mopenb cucTeMbl OTCUETa, WITKOCTPAllis KHHEMAaTHYECKUX XapaKTEPUCTHUK JIBUXKEHUSI.

[IpeoOpa3oBaHne MBMKEHUH C UCTIONE30BaHIEM MPOCTHIX MEXaHH3MOB.

ITanenue Ten B BO3IyXe U B Pa3peKEHHOM IPOCTPAHCTBE.

Habnronenue nBmkeHus Tena, OpOIIEHHOT0 O YTIIOM K TOPU30HTY M TOPU30HTAJIBHO.

N3mepenne yckopeHust CBOOOTHOTO TaCHHS.

HamnpaBneHnue ckopocTy IpHu IBUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, nabopamopnvie pabomoi

N3yueHne HepaBHOMEPHOTO JIBUKEHUSI C LENbIO OMPEIEICHUs] MTHOBEHHON CKOPOCTH.

HccnenoBanne COOTHOIIGHUS MEXAYy IyTsIMH, HpPOMIEHHBIMM TEJIOM 3a IOCIEA0BaTelIbHbIE paBHbBIE
MIPOMEXYTKH BPEMEHH NP PABHOYCKOPEHHOM JIBIKEHUH C HAa4albHOW CKOPOCTHIO, pAaBHON HYIIIO.

M3yueHune NBUKEHUS IApUKa B BI3KOM KHUIKOCTH.

WzyueHnne nBrkeHus Tesia, OpOLIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

IIpunuun otHocutensHoCcTH ["anunes. [lepsriii 3akoH HetoToHa. IHEpLiManbHbIE CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepnosunuu cuia. Bropoil 3akoH HeroToHa 111 MaTepHambHON TOYKH.
Tpetuit 3akoH HproToHA 151 MaTepUalIbHBIX TOYEK.

3axoH BceMUpHOTO TAToTeHusA. Cria TsxecTH. [lepBast KocMuuecKasi CKOpOCTb.

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

Tpenne. Bunsl TpeHust (moxosi, ckoibxeHus, kaueHws). Cuma Tpenumsi. Cyxoe tpeHuwe. Cuia TpeHHS
CKOJIB)KEHHUS U cuia TpeHus nokosi. KoadoummenT Tpenms. Cuiia CONpOTUBICHUS TIPH IBMKCHUH TeJla B KHUIKOCTH
WY rase.

[ocTynarensHoe 1 BpamarebHOE IBH)KEHNUE a0COIIOTHO TBEPAOTO TeJa.

MoMeHT cuiibl OTHOCUTENBHO OcH BpatieHus. [1inedo cumnbl. YcnoBust paBHOBecHs TBEPIOTO TeJa.

TexHuvyeckue yCTpPOMCTBA W TPAKTUYECKOE MPUMEHEHHE:

TMOAIIWUITHUKHA, JBUXCHHUC HCKYCCTBCHHBIX
CITYTHHKOB.

Jlemoncmpayuu
SIBnenve nHepuUN.



CpaBHEHUE MacC B3aUMOAEHUCTBYIOLIUX TEJ.

Bropoii 3akoH Hprorona.

M3mepenue cui.

CroxxeHne cul.

3aBUCHMOCTbH CHJIBI YIPYTOCTH OT JiehOpMaLiH.

Hesecomocts. Bec Tena npu yCKOPEHHOM NMOABEME U MTaJCHUMU.

CpaBHEHHUE CHIT TPEHUS ITOKOSI, KAUEHHS M CKOJIBKCHUS.

VYcnosus paBHOBecHs TBEPAOIO Tela. Buabl paBHOBeCUS.

Yuenuuecxuii sxcnepumenm, nabopamopnuie pabomol

N3ydenune qBmkeHUs OpycKa 10 HAaKJIOHHON TIOCKOCTH.

HccnenoBannue 3aBHCHMOCTH CHJI YNPYTOCTH, BO3HHKAIOIIMX B INPYKHHE W PE3MHOBOM 00pasIie, OT HX
JnepopManuu.

HccnenoBanne ycnoBuii paBHOBECHUS TBEPAOTO TeNa, HIMEIOLIETO OCh BPALICHHUS.

Tema 3. 3akonsl coxpanenusn 6 mexanuxe

Hmnynee MaTepuanbHOW TOYKHM (Tena), CUCTEMbl MaTEpHalbHBIX TOYeK. VIMIYyJIbC CHIBI M H3MEHEHHE
UMITyJbca Tea. 3aKOH COXPaHEHHUs UMITyJIbca. PeakTUBHOE IBHIKEHUE.

Pa6ora cripl. MOITHOCTD CHIIBL.

Kunernueckas sHeprus MarepuaiabHoil Touku. Teopema 00 M3MEHEHUN KMHETHUECKOH YHEPTUH.

[MotennuanpHas sHeprus. [loTeHunanbHas SHeprus ynpyro aeGopMUpPOBaHHOHN MPYKUHBL. [loTeHIManbHas
SHEPTUs Tena BOIU3H MOBEPXHOCTH 3EMIIH.

[loreHnmanbHble ¥ HEMOTCHIUANbHBIE CWIBL. CBs3b PaOOTHl HETMOTEHIMAIBHBIX CHI C W3MEHEHHEM
MEXaHUUECKOW IHEPTUU CUCTEMBI Tell. 3aKOH COXPAaHEHHs MEXaHUYECKOil SHepIruu.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckue yCTPONCTBA M MPAKTHYECKOE MPUMEHEHHE: BOJOMET, KOMEp, MNPYXKHHHBIA IHCTOIET,
JIBUKECHHUE PaKeT.

JHemoncmpayuu

3aKOH COXpaHEHUs] UMITyJIbCa.

PeaktuBHOE nBHXKEHUE.

Ilepexox moTeHIMAIBHOM SHEPTHH B KHHETUIECKYIO 1 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamophuie pabomoi

WzyueHne abcoIOTHO HEYIIPYTOTO yiapa ¢ TIOMOIIBIO IBYX OJJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBA3M pabOTHI CHIIBI ¢ M3MEHEHHEM MEXaHMYECKOW PHEPTHH Tela Ha IMpUMepe PaCTsDKEHHS
PE3UHOBOIO KI'yTa.

Pasnea 3. Mosekyasipuasi pu3uKka ¥ TepMOAUHAMHUKA

Tema 1. Ocroebl MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE TOJIOXKEHUS MOJIEKYJISIPHO-KMHETHYECKOH TEOPHHM W WX ONBITHOE 00OCHOBaHHE. bpoyHoBckoe
nmewkenue. Juddysusa. Xapakrep HBMKECHHS W B3aUMOICHWCTBUS YACTHIl BEIIECTBA. MOJENIH CTPOCHHUS Ta30B,
XKHUJIKOCTEH U TBEPIBIX TeN U 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojesel. Macca u pa3Mepsl MOJIEKY L.
KonuuectBo Bemecta. [loctosinHas ABoraapo.

TeruoBoe paBHoBecue. Temneparypa u e€ usmepenue. Lllkana temnepatyp Llenbcus.

Mopenps uaeansHoro raza. OCHOBHOE ypaBHEHHME MOJIEKYJSIPHO-KMHETUYECKOW TEOpUU HJCaIbHOTO Tasa.
AOGcomoTHas TeMmnepaTypa Kak Mepa CpeJHeld KHHeTHIeCKON 3HEpTHH TEIUIOBOTO JBIKEHHS JacTur rasa. [llkama
temrieparyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHne MenaeneeBa—Knaneiipona. 3akon Jlanerona. M3omporecch B
UIeabHOM ra3e C IMOCTOSIHHBIM KOJMYECTBOM BemllecTBa. I paduueckoe MpeIcTaBIeHUE H30IPOIECCOB: H30TEpMa,
n30xopa, n3odapa.

TexHUYeCKre YCTPOHCTBA U MPAKTUIECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3BIBAIOINMC JUCKPETHOS CTPOCHHE BeliecTBa, (Gororpa@uu MOJEKYJ OpPraHUYECKUX
COEIMHEHHU.

OnbiThl 10 UG GY3UH KUIKOCTEH U Tra30B.

Monenb OpOYHOBCKOTO JTBUXKCHUSL.

Mogens onbrta HTepHa.

OnBITHI, TOKa3BIBAIOIIHE CYIICCTBOBAHNE MEKMOJICKYIISIPHOTO B3aUMOICHCTBUSL.

Mopens, WUTIOCTpUPYIOLIAst TPUPOLY NABJICHHS ra3a Ha CTEHKH COCY/JIa.



OnbITH, UIUTIOCTPUPYIOIINE YPABHEHUE COCTOSIHUS UACAIBHOTO ra3a, H30IpOLECCHL.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomul

OmnpeneneHne Macchl BO3AyXa B KIACCHOM KOMHATE€ Ha OCHOBE M3MEpPEHHMH 00BEMa KOMHATHI, JABICHUS H
TEeMIIEpaTyphl BO3IyXa B HEHl.

HccnenoBanue 3aBUCUMOCTH MEXJy TapaMeTpaMH COCTOSIHUS pa3peKeHHOTO rasa.

Tema 2. Ocnoevt mepmoounamuku

TepMmonuHamuyeckass cucTeMa. BHYTpEHHAS 3HEprus TEPMOAMHAMHYECKON CHCTEMBI M CIIOCOOBI €&
n3MeHeHns. KonmuecTBo TemioTsl M paboTa. BHyTpeHHsE 3Heprus OJHOaTOMHOTO HJIEalbHOrO rasa. Busl
TEeIUIoNEepeaun: TEeNJIONPOBOJHOCT, KOHBEKIMS, U3IydeHHe. Y JenbHas TEINIOEMKOCTh BemlecTBa. KomuuecTBo
TETUIOTHI IIPY TEIUIONepeiave.

Ilomsatne o0 axmabatHOM mporecce. IlepBI 3aKOH TepMOOUHAMUKH. lIpHMEHEHHE TEepBOrO 3aKOHA
TEepMOJMHAMUKH K n3orpoueccaM. [ paguueckas nHTepperanus paboThI rasa.

Bropoii 3akoH TepmoanHaMuki. HeoOpaTuMocTs pomeccoB B pUpoOIE.

TermoBble MamumHBL. [IpUHIUIBI OEWCTBHSA TEINIOBBIX MamMH. [IpeoOpa3oBaHWsl 3HEPIHMH B TEIIOBBIX
MamuHax. Ko3¢hduiueHt nosiesHoro aeictBus terioBoil MamuHbl. [{ukin KapHo u ero xko3dduiueHT moaesHoro
JIEUCTBHS. DKOJIOTHUECKHE TPOOIIEMBI TETUIOOHEPT €THUKH.

TexHndeckue ycTpoiicTBa M NPAaKTUUECKOE NPUMEHEHHWE: JBUTaTelIb BHYTPEHHETO CrOpaHMs, OBITOBOM
XOJIOAUIBHUK, KOHTUIIIOHED.

Hemoncmpayuu

V3MeHeHNe BHYTpEHHEH SHEpPTWHM Tella TPH COBEPUICHWH pPAaOOTHI: BBUIET MPOOKH U3 OYyTBIIKH IOJ
JIEWCTBHEM C)KAaTOTO BO3yXa, HarpeBaHue 3(upa B JATYHHOH TpyOKe IyTéM TpeHNs (BUACOIEMOHCTpANN).

V3MeHeHne BHyTpeHHEH 2HEepTUH (TeMIIepaTyphl) Tela pU Temsionepeaaye.

OmsbIT 10 aarabaTHOMY PacIIMPEHHIO BO3IyXa (OMBIT C BO3AYIIHBIM OTHHBOM).

Monenu napoBoii TypOUHBI, ABUTATENs BHYTPEHHETO CTOPAHUS, PEaKTUBHOTO JBUTATEIs.

Yuenuueckuii sxcnepumenm, nabopamopueie pabomoi

W3mepeHnue yaenbHO Te10EMKOCTH.

Tema 3. Azpezammnvie cocmoanun eeujecmea. azosvie nepexoowvl

[TapoobpazoBanne u koHAeHcauusi. McmapeHne u KumeHHe. AOCOJIOTHAask M OTHOCHUTENbHAs BIAKHOCTh
Bo3ayxa. HacwlmeHHBIH map. YienmpHas TeIuloTa IapooOpa3oBaHUs. 3aBUCHMOCTh TEMIIEpPaTypbl KUIEHHS OT
JIaBIICHNSI.

Tsépnoe temo. Kpucrammmueckue u amopdHble Tena. AHH30TPONHUS CBOWCTB KpUCTALIOB. JKuikue
kpuctasl. CoBpeMeHHBIe Marepuaibl. [lmaBieHwe W KpUCTAJUIM3ALUSA. YAeNbHas TEIUIoTa IUIABJICHUS.
CyOnumarusi.

YpaBHEHHE TEIUIOBOTO OajlaHca.

TexHHueckue yCTPOHCTBA M NPAKTUUYECKOE IPUMEHEHHE: THUTPOMETP U IICHXPOMETp, KaJIOpUMETD,
TEXHOJIOTHH MOJyYeHHs] COBPEMEHHBIX MaTepHaJIOB, B TOM YHCJIC HAHOMATEpUaJIOB, I HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIILEHHBIX TAPOB.

Kumnenne npu noHMKEHHOM J1aBICHUH.

Crnoco0bl n3MEepeHHs BIAXKHOCTH.

HabmroneHne HarpeBaHMs M TUIABJICHHS] KPUCTAITMYECKOTO BEIIECTBA.

JleMoHCTpanus KpUCTaJIIOB.

Yuenuuecxuii sxcnepumenm, arabopamophuvle pabomoi

M3MmepeHnne 0THOCUTENBHOI BIaXKHOCTU BO3yXa.

Pa3nen 4. DiiekTpoaAMHAMHUKA

Tema 1. Dnexmpocmamuxa

DnexTpuzanus Tei. DIeKTpuueckuil 3apsa. JBa Buaa dJIeKTpUUECKUX 3apaaoB. [IpoBOIHUKY, TUIIEKTPUKU
Y TIOJYTIPOBOJHUKHU. 3aKOH COXPAHEHUS DJIEKTPUUECKOTO 3apsa.

Bzaumoneiicteue 3apsmoB. 3akoH Kysona. TodedHBIH JIEKTpUYECKUH 3apsia. DIEKTPHUECKOE TIOJIe.
Hamnpsx€anocTs anmekrpudeckoro noss. [IpuHIMN cyneprno3uiuy 3eKTpuYeckux nosel. JInHuM HanpsHKEHHOCTH
9JIEKTPUYECKOTO MOJISL.

Pabota cuit anextpoctaTrdeckoro mos. [lorennuan. PazHocTs moTeHanoB. [TpoBOAHUKY U THAJIEKTPUKH
B DJIEKTPOCTATHUECKOM ToJe. JManeKkTpryeckast IpOHNIIaeMOCTb.



OnexTpoéMkocTs. KonneHcatop. OneKTpOEMKOCTh IIOCKOTO KOHAEHCATOpa. OHEprust 3apsuKeHHOIo
KOHJIeHCaTopa.

TexHUYeCKUe yCTpOWCTBA U MPAKTHUUECKOE MPUMEHEHHE: 3JIEKTPOCKOI, SJIEKTPOMETP, FINEKTPOCTATUYECKAS
3aIUTa, 3a3eMIICHIE JIEKTPOIPUOOPOB, KOHACHCATOP, KOIMPOBAIBHEIHN anmapar, CTpyWHBIH IPHHTEP.

JHemoncmpayuu

VYcTpoiicTBO U IPUHLIKI JEHCTBUS 3JIEKTPOMETPA.

B3aumoneiicTBue HA3IEKTPU3OBAHHBIX TE.

DneKkTpuuecKoe MoJje 3apsHKEHHBIX Tell.

IIpoBOTHUKY B 3JIEKTPOCTATUYECKOM II0JIE.

DneKkTpocTaTHYecKast 3aliTa.

JM3IIeKTpUKHU B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTD JIEKTPOEMKOCTH IIOCKOTO KOHAEHCATOpa OT IUIOIIAIU IUIACTHH, PACCTOSHUS MEXKIY HUMH U
JIUBJIEKTPUYECKON MPOHULIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuuecxuii sxcnepumenm, nabopamophuie pabomol

W3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwiit anekmpuyeckuii mox. Toku ¢ pazniuunvix cpeoax

OnexTpuuecKuil TOK. YCJIOBUS CYIIECTBOBAHUS 3JIEKTPUYECKOTO ToKa. Mcrounuku Toka. Cuia Toka.
[TocTosiHHBIH TOK.

Hamnpsoxenue. 3akon Oma 1715 yyacTKa L.

DJIEKTPUUECKOE CONPOTUBIIEHHE. Y IETbHOE CONPOTUBIIEHUE BelecTBa. [locnenoBaTensHoe, napauieabHOE,
CMEIIaHHOE COeTMHEHNE IPOBOIHUKOB.

Pabora anexrpuueckoro Toka. 3akoH [xoynsa—JIleHia. MOITHOCTB AIIEKTPHYECKOTO TOKA.

ONeKTpOABMKYLIasi cuja U BHYTPEHHEE CONPOTHUBIIEHWE MCTOYHHMKA ToKa. 3akoH OMa i TMOJHOM
(3aMKHYTOI) 2neKTpudeckoi 1ienu. KopoTkoe 3aMbIKaHue.

DJeKTpOHHAs MPOBOAUMOCTh TBEP/BIX METAJUIOB. 3aBUCUMOCTD CONPOTHBICHHS METAJUIOB OT TEMIIEPATYPHI.
CBepX1IpoBOAUMOCTb.

DNeKTpUUecKUil TOK B BakyyMme. CBOHCTBA 3JIEKTPOHHBIX ITyUKOB.

IMonmympoBonuuku. Co6CcTBEHHAs U IPUMECHAs MPOBOAUMOCTH TMONTYyIPOBOAHUKOB. CBOMCTBA P—N-Iiepexoa.
[MomynpoBoAHUKOBBIE TIPHOOPHL.

DNEeKTpUYEeCKU TOK B pacTBOpax M paciylaBaX dJEKTPOJIMTOB. OJIEKTPOJIUTUYECKAs] IUCCOLMALINS.
DNEKTPOIH3.

OnexTpuueckuii TOK B razax. CaMOCTOATENBHBINA H HECAMOCTOSATEIbHBIHN pa3psa. Momaus. [Tnazma.

TexHu4yeckue ycTpoucTBa U NPAKTUYECKOE IPUMEHEHHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT, UCTOYHUKH TOKA,
AIIEKTPOHArpeBaTENbHbIE MTPUOOPHI, JJIEKTPOOCBETHTENbHbIE MPUOOPHI, TEPMOMETP CONPOTUBIICHHS, BaKyyMHBbIH
JIOJT, TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOTYIPOBOJIHUKOBBIN IO, TAJIbBAHUKA.

Jlemoncmpayuu

M3mepeHue cuiibl TOKa U HANPSIKESHUSL.

3aBUCUMOCTD COTIPOTUBIIEHUS ITMIIMHAPUIECKUX MPOBOJHUKOB OT JJIMHBI, TUIONIAIN TIOTIEPETHOTO CEUCHUS U
Martepuana.

CMelaHHOE COeIMHEHUE POBOIHUKOB.

[Ipsimoe n3MepeHne AMEeKTPOABIKYIIEeH cuitbl. KOpoTKoe 3aMBIKaHHE TalbBaHUYECKOTO AJIEMEHTA U OIEHKA
BHYTPEHHETO CONPOTHUBICHHUS.

3aBUCUMOCTD COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOANMOCTH 3IEKTPOIHUTOB.

HckpoBoii pa3psa 1 IpOBOAUMOCTh BO3/1yXa.

OIHOCTOPOHHSISI MPOBOJIMMOCTD JTUOJA.

Yyenuueckuu sxcnepumenm, rabopamopHvie pabomol

M3yueHune cMeIaHHOIO COEIMHEHUS PE3UCTOPOB.

M3mepenue 371eKTpOoIBUKYILEN CHIIBI HICTOUHMUKA TOKA U €70 BHYTPEHHETO CONPOTUBRIICHUS.

Habmonenue snexTpoiusa.

Me:xnpeameTHble CBSI3U

Mzyuenne xypca ¢usmkm 6a3oBoro ypoBHS B 10 Kilacce OCYIIECTBISIETCS C YYETOM COIEPIKATEIBHBIX
MEXKIIPEIMETHBIX CBSI3CH C KypcaMH MaTEeMAaTHKH, OHOJIOTHHU, XMMUH, TeOrpapru U TEXHOJIOTHH.



Meosicnpeomemnuvie noHsmusi, CBSI3aHHBIC C M3YYCHHEM METOJOB HAYYHOTO MMO3HAHUS: SBICHUE, HAYYHBIH
(hakt, rumore3a, gusMUYecKas BEIUYMHA, 3aKOH, TCOPHs, HAOIIOJCHUC, DKCICPUMEHT, MOJCIUPOBAHHUE, MOJCIb,
U3MEpeHue.

Mamemamuxa: pelIeHHe CHCTEMBl ypaBHEHUH, MHeWHas (QyHKOWA, mapadona, rarnepOoia, ux rpapukd u
CBOWCTBa, TPUTOHOMETPpUYCCKHE (YHKIIMU: CHHYC, KOCHHYC, TAHI'CHC, KOTAHTCHC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXKIECTBO, BEKTOPHI M UX MPOCKIIUH HA OCH KOOPJHMHAT, CII0KEHHE BEKTOPOB.

bBuonoeus: wmexaHnmdeckoe IBIDKEHHE B JKHBOW mpupoxpe, anp¢ys3msa, OCMOC, TEIIOOOMEH >KHUBBIX
OpPraHu3MOB (BUJIBI TCILIONEPEIAUH, TSIUIOBOC PABHOBECHE), AIEKTPUICCKHE SBICHUS B )KUBOU TIPUPOJIC.

Xumus: ITUCKpETHOE CTPOEHHUE BEIIECTBA, CTPOSHHE aTOMOB U MOJIEKYJ, MOJIb BEUIECTBA, MOJISIpHAs Macca,
TEIUIOBBIE CBOMCTBA TBEPIBIX TEIN, >KMIKOCTEN M ra3oB, 3JEKTPUUECKHE CBOMCTBA METAJJIOB, HJIEKTPOJUTHUECKAS
JIACCOIUAIINS, TalbBaHUKA.

Teoepaghusi: BIaXHOCTH BO3AyXa, BETPBI, 0apOMETP, TEPMOMET.

Texnonoeusn: mpeoOpa3oBaHWE ABIKCHAN C WCIOJIH30BAHMEM MEXAaHWU3MOB, YYET TPEHHS B TEXHHKE,
MOJIINITHUKY, UCTOJIh30BaHNE 3aKOHA COXPAaHEHHs MMITYyJIbCa B TEXHHKE (paKeTa, BOOOMET M NIPYTHe), IBUTATEIb
BHYTPEHHET0 CropaHus, NapoBas TypOuHA, OBITOBOH XOJOIMJIBHUK, KOHIMLHOHEP, TEXHOJOTHMH IOJy4eHHs
COBPEMEHHBIX MaTepHajioB, B TOM YHCJIE HAHOMATEPHUAJOB, M HAHOTEXHOJIOTHMH, JJICKTPOCTATHYECKAas 3allluTa,
3a3eMJICHHE  JJIEKTPONPHUOOPOB,  KCEPOKC, CTPYHHBIH  TpPHUHTEp,  DICKTPOHArpeBaTelbHBIC  IPUOOPHL,
AIIEKTPOOCBETHTENbHBIE IPUOOPHI, raJbBaHHUKA.

11 KJIACC

Pasnea 4. duexkTpoamHaMmmuka

Tema 3. Maznumnoe none. nNeKmMpomMazHumHAaAsA UHOYKYUA

[TocTosiHHBIE MarHuTHL. B3auMopeiicTBHEe MOCTOSHHBIX MarHuTOB. MarHuTHoe mnose. BekTtop mMarHuTHOU
uHAYKUMM. [lpuHLOMO Cynepno3uuMd MarHuTHeIX nojded. JluHuu marHutHoM wHAykuuu. KapTuna mauHMiA
MAarHMTHOM MHIyKUIMH OIS IOCTOSIHHBIX MAarHUTOB.

MarautHoe ToJie IPOBOJIHMKA ¢ TOKOM. KapThHa NMHUN WHAYKIIMA MarHUTHOTO MOJIS JUTMHHOTO MPSMOTO
MPOBOJAHMKA M 3aMKHYTOIO KOJIBLIEBOTO MPOBOAHMKA, KaTymkh ¢ TokoM. OmblT Opcrena. BzaumoneicrBue
MPOBOAHHUKOB C TOKOM.

Cuna Ammnepa, e€ MOAyJIb U HAaIpaBIIEHUE.

Cuna Jlopenia, e€ Moaysib M HampaplieHHe. J[BUKEHHE 3apsHKEHHOW YacTHIBI B OJHOPOJAHOM MAarHUTHOM
nosie. PaboTta cwrer JlopeHta.

SIBneHue 3JeKTpOMAarHUTHOW MHIYKUUH. [10OTOK BEeKTOpa MarHUTHOW MHIYKUMHU. DJIEKTPOABMXKYLIAs CUiIa
MHAYKIMH. 3aKOH JIEKTPOMarHuTHOM nHAYKInH Papajes.

BuxpeBoe anekTpuueckoe Imoje. DNEKTPOABMXKYLIAash CHUja HHAYKIMM B MPOBOJHHUKE, JABIXKYLIEMCS
MOCTYyNaTebHO B OJHOPOJHOM MarHUTHOM IOJI€.

IIpaBuno Jlenna.

MHIYKTUBHOCTD. SIBIIeHUE CAaMOMHAYKIIMU. DISKTPOABIKYIIAs CUIIa CAMOWHTYKIIHH.

DHeprus MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TIOJIE.

TexHUYecKne YyCTPOWCTBA M TMPAKTUYECKOE MPUMEHEHHE: TIOCTOSHHBIE MArHUTBI, BJIEKTPOMArHHUTHI,
3JIEKTPOABUTaTENb, YCKOPUTENHN JIEMEHTAPHBIX YaCTHLI, UHAYKIIMOHHAS M1E€Yb.

Jlemoncmpayuu

OmnsIT DpcTena.

OTKJIOHEHHE JIEKTPOHHOT'O ITyYKa MarHUTHBIM IOJIEM.

JIuHUM UHOYKIUY MAarHUTHOTO TOJIS.

B3aumozelicTBue 1ByX NIPOBOIHUKOB C TOKOM.

Cuna Ammepa.

HeiictBue cuinbl JIopeHIIa Ha HOHBI DJIEKTPOJIUTA.

SIBneHre ANeKTPOMarHuTHOW WHIYKIIUH.

IIpasuiio Jlenna.

3aBUCUMOCTB JIEKTPOJIBIKYILEH CHIIbI MHIYKIUH OT CKOPOCTH U3MEHEHHS MarHUTHOTO TIOTOKA.

SIBneHue caMOMHIYKIUY.

Yuenuuecxuii sxcnepumenm, aabopamophule pabomoi

M3yueHne MarHUTHOTO MOJISt KATYIIKH C TOKOM.



I/ICCHGL[OBaHI/Ie ﬂeﬁCTBHH MOCTOSIHHOI'O MAarHuTa Ha paMKy € TOKOM.
HccnenoBanue siBIcHUS SHCKTpOMaFHI/ITHOﬁ WHAYKOWU.

Pa3nen 5. Kosie0aHus ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMazZHummble KOJ1e0anus

KonebarenpHass cucrema. CBOOOIHBIC MeXaHWUUECKUE KojeOaHus. ['apMoHmyeckue KkoyeOanus. [lepuon,
yacTtoTa, aMIumTyga W (aza xoneOanwmid. [IpyXWHHBIH MasTHHUK. MareMaTHdecKwii MAasTHHK. Y paBHEHUE
rapMOHHYECKUX KoeOannil. [IpeBparienue SHEPTUN TIPH TAPMOHHICCKUX KOJICOaHMAX.

Konebarenbublii koHTYp. CBOOOJHBIC 3JIEKTPOMArHUTHBIC KOJICOAHWUS B HICANBHOM KOJeOaTeIbHOM
KOHTYpe. AHANOrus MEXIy MEXaHHUCCKUMH M 3JICKTPOMArHUTHBIMHU KoneOaHusmu. Dopmyna Tomcona. 3akoH
COXpaHCHHS YHEPTUH B HICATHFHOM K0JIeOaTeTFHOM KOHTYPE.

IIpencraBneHre O 3aTyXawmuXx KojcOaHWsX. BEBIHYXICHHbIC MEXaHHMYCCKHE KoyicOaHus. Pe3oHaHC.
BoinyKieHHbBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHUsI.

Ilepemennsiii Tok. CHHYyCOUJANbHBIN NMEPEMEHHBIA TOK. MOIIHOCTh NEPEMEHHOTO TOKA. AMIUIUTYJIHOE U
JICHCTBYIOIIEe 3HAYCHHUE CIUTBI TOKA M HATIPSDKCHHS.

Tpaucdopmarop. [IpousBoacTBO, Iepenaya U MOTPEOICHHUE CKTPUICCKOM IHEPTHH. DKOJOTHUCCKUE PUCKH
MIPY [IPOU3BOJICTBE JIEKTpodHepruu. KynbTypa UCTIONB30BaHUS JIEKTPOIHEPTHUN B TIOBCETHEBHOM JKU3HHU.

TexHMUECKHE YCTPOUCTBA W MPAKTHUECKOE MPUMEHEHHUE: dIEKTPUICCKUN 3BOHOK, TCHEPATOp MEPEMEHHOTO
TOKa, JJMHUH 3JIeKTpoIepeaay.

Hemoncmpayuu

HccrnenoBanme mapaMeTpoB KoneOaTeabHOM CHCTEMBI (TIPYKUHHBIN HIIM MaTeMAaTHICCKUH MAsTHHK).

HabmoneHune 3aTyxaromux KojaeOaHHH.

HccnenoBanue CBOWCTB BBIHY XK /IEHHBIX KOJIeOaHUH.

Habmonenne pe3onanca.

CB0OOIHBIC ANIEKTPOMArHUTHBIC KOJICOAHUS.

OcrumorpaMmbl  (3aBUCUMOCTH  CHJIBI TOKa W HANpsDKEHHWsT OT BpPEMEHH) JUIsl DJIEKTPOMArHUTHBIX
KoseOaHui.

Pe3onanc npu mociie1oBaTeTFHOM COSAMHEHHH PE3UCTOPA, KATYIIKH WHAYKTHBHOCTH U KOHJCHCATOPA.

Moienb TMHUH NEKTPOIepeadn.

Yyenuueckuii sxcnepumenm, nabopamopnvie pabomoi

HccrnenoBanne 3aBUCUMOCTH MIEPUOJIA MAJIBIX KOJICOaHUH rpy3a Ha HUTH OT JUTHHBI HUTH U MacChl Tpy3a.

HccrnenoBanne mepeMEeHHOTO TOKa B LEMH M3 IMOCIEJOBATEIEHO COSAWHEHHBIX KOHACHCATOPa, KATYIIKH U
pesucropa.

Tema 2. Mexanuueckue u 371eKmMpoOMaAzZHUnHbIE 6OTHb

MexaHnuecKkue BOJIHBI, YCIOBHUS pactpocTpaHerus. [leproa. CKOpocTh pacpoCTpaHEHUs U JJIMHA BOJHEIL.
[TomepeuHblie U POIOIbHBIC BOJIHBL. VHTephepeHus U Tudpakiins MEXaHHISCKUX BOJTH.

3Byk. CxopocTh 3ByKa. [ poMkocTh 3Byka. Bricota Tona. TemOp 3ByKa.

DONEeKTPOMArHUTHBIC BOJHBL. YCJIOBUS H3JIYYCHHUS OJJIEKTPOMATHUTHBIX BOJNIH. B3amMHas opueHTanus
BekTopoB E, B, V B snexrpomarauTHOi BosHE. CBOWMCTBA AIEKTPOMATHUTHBIX BOJH: OTPaKE€HHUE, MPEIOMIICHHE,
noJisipu3anus, nudpaknus, naTepdepernus. CKoOpocTh IIEKTPOMArHUTHBIX BOJIH.

[Ikaxa 351eKTpOMarHUTHEIX BOJH. [IpuMEHEHNE 3JIeKTPOMATHUTHBIX BOJIH B TEXHUKE U OBITY.

[puHIUOBI pagHOCBSI3U U TeNeBUACHU. Pagronokarms.

DNEeKTPOMarHUTHOE 3arpsi3HEHNE OKPYIKAroIIeH Cpebl.

TexHUYeCKHEe YCTPOWCTBA M TPAKTUYECKOE MPUMEHEHHE: MY3bIKaIbHBIE WHCTPYMEHTHI, YJIBTPa3ByKOBas
JTMarHOCTHKA B TEXHUKE ¥ MEAMIIUHE, pajap, paIuonpuEéMHUK, TEIEBH30D, aHTeHHa, TenedoH, CBYU-meds.

Jlemoncmpayuu

OO6pa3oBaHue U pacpOCTPAHCHNE TIOTIEPEYHBIX U TIPOAOIBHBIX BOJH.

Komneburomieecs Teo kKak HCTOYHUK 3BYKa.

HabmroneHue oTpaXeHus U MPEIOMIICHUS] MEXaHIYCCKHUX BOJIH.

Hab6monenne naTepdepeHm 1 AUPpakiui MEXaHNIECKUX BOJTH.

3BYKOBOM pe30HaHC.

HabmroneHue cBsi3u TPOMKOCTH 3BYKa U BHICOTHI TOHA C aMILTUTYON M YaCTOTOH KOJICOaHUH.

HccrnenoBanme CBOWCTB 3JEKTPOMATHUTHBIX BOJIH: OTPAKCHHE, MPETOMIICHHE, MOJISIpH3anys, TU(PaKIus,
nHTepdepeHus.

Tema 3. Onmuxka



I'eomerpuueckass ontuka. IIpsMonuHeliHOE pacHpocTpaHEHHE CBeTa B OAHOpPOIHOM cpenme. Jlyu cmera.
ToueuHbIll ICTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaKeHHA cBeTa. [locTpoeHne n300pakeHUi B TUIOCKOM 3epKalle.

[Ipenomrnenne cBera. 3aKOHBI TPENOMIICHHS CBeTa. AOCONIOTHBIN IMOKa3aTens mpenomiieHus. I[lomHoe
BHYTpEHHee oTpakeHue. [IpenenpHblil yros NoJTHOr0 BHYTPEHHETO OTPAXKEHHUS.

Hucnepcus ceera. CioxHsblii cocTa Oenoro csera. Lser.

CoOwuparonine u paccenBaromue JUH3bL. ToHKas auH3a. POKyCHOE pacCTOSHUE M ONTHYECKAs CHJIa TOHKOH
mun3bl. [locTpoenne u300pakeHHiI B coOMparomMX W pacceuBalomMX JuH3aX. DOopMyia TOHKOW JIMH3BL.
YBenuueHue, 1aBaeMoe JIUH30MU.

IIpenensl MPUMEHUMOCTH F€OMETPUUECKON ONITUKH.

BonroBas ontuka. MaTepdepenmuns ceera. KorepeHTHBIC HICTOUHUKH. Y CIIOBHS HAOIOACHNS MAKCUIMYMOB 1
MHHUMYMOB B HHTEP()EPEHIIMOHHON KapTHHE OT IBYX CUH(]A3HBIX KOTePEHTHBIX HCTOYHUKOB.

Judpaknus ceeta. [JudpaknnonHnas pemérka. YcioBre HAOMIOICHNS TJIABHBIX MAKCHUMYMOB TIPH HaJCHUU
MOHOXPOMAaTHYECKOTO CBETa Ha AU(PPAKIHOHHYIO PEHIETKY.

Ilonsgpuzanus ceera.

TexHuueckue ycTpoiicTBa M IpaKkTHUECKOe IPHMEHEHHE: O4YKHW, Jiyna, QoToanmapar, MNpOEKIHOHHBIH
anmnapaT, MEKPOCKOII, TEJIECKOII, BOJIOKOHHAS OTITHKA, TU(PPAKIIMOHHAS PEHIETKA, TIOJIIPOHI.

JHemoncmpayuu

IIpsmonuHeHOE paclpoCTpaHEeHUe, OTpakeHNEe U IpesloMiieHne cBeTa. OnTudeckre Mpuoopsl.

ITonHOE BHyTpeHHEE OTpakeHHe. Moaenb CBETOBOAA.

HccrnenoBanme CBOMCTB M300paXCHUH B TMH3AX.

Monenu MUKpPOCKOTIa, TeJIeCKOoIa.

Habmonenne nHTEphepeHIINN CBETA.

Habmonerne mudpakunu cBera.

Habmonenue nucnepcun cBera.

ITonmy4eHune criekTpa ¢ TOMOIIBIO IPU3MBEI.

[omy4enne criekTpa ¢ TOMOIIBIO TU(PPAKINOHHON PENIETKH.

Habmonenne nossipuzanuu cBera.

Yuenuuecxuii sxcnepumenm, nabopamopnuie pabomoi

W3mMmepenne nokasaTens NpeOMICHHS CTEKIIA.

HccrenoBanme CBOWCTB H300paXCHUH B TMH3AX.

Habmonenue nucnepcun cBera.

Pasnen 6. OcHOBBI clelMAJILHON TEOPUU OTHOCUTEIbHOCTH
I'paHunBl MPUMEHUMOCTH KJIacCHYeCKOH MexaHUKH. [locTynmaThl crienmuaisHOW TEOPHUH OTHOCHTEIBHOCTH:
WHBapUaHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMe, IPUHIUIT OTHOCUTEIFHOCTH DHUHINTEHHA.
OTHOCHUTENHHOCTH OJTHOBPEMEHHOCTH. 3aMeIJICHHE BPEMEHH U COKPAIIEHUE JITIHBI.
DHeprus v UMNYJbC PEISITUBUCTCKON YaCTHLIBI.
CBS{SB MacCChI C 3Hepme171 nu I/IMl'[yJ'H)COM peHﬂTHBHCTCKOﬁ JaCTULBbI. BHCPFHH IIOKOA.

Paspnen 7. KBanroBasi puszuka

Tema 1. Inemenmui K6AHMOBOT ONMUKU

®otonbl. ®opmyna [Inanka cBs3n 3Hepruu POTOHA C €r0 YACTOTOH. DHEPrHsl U UMITYJIbC (POTOHA.

OtkpeiTre u uccnenoBanne dorodppexra. OnbiTel A. I'. CrometoBa. 3akoHbsl hoTordderra. YpaBHeHHE
Onarreitna s porosddekra. «Kpacnas rpannna» Gorospdexra.

Hasnenwne cBeta. OnbiTel I1. H. JIeOenena.

XuMH4eCcKoe JICHCTBHE CBETA.

TexHn4eckne ycTpoicTBa M MPaKTHIECKOE MIPUMEHEHHE: (OTONIEMEHT, (OTOJATUHK, CONHEUHass Oarapes,
CBETOJIHOI.

Jlemoncmpayuu

®DoToddheKT Ha YCTAaHOBKE C IMHKOBOH TIACTHHOM.

HccnenoBanue 3akoHOB BHeHIHETo hoTodddexra.

Cseronuof.

ConreyHas 6arapes.

Tema 2. Cmpoenue amoma



Monenp atoma Tomcona. OmbiTel Pesepdopna mo paccesHuto o -uactui. [lnanerapHas mMonens aToma.
Iocrynats! bopa. Uzinyuenne u noriomenre GOTOHOB MPU NEPEXOJIe aTOMa C OJHOTO YPOBHSI SHEPTUH Ha JPYTOHL.
Bunsr ciektpoB. CriekTp ypOBHEH SHEprur aToMa BOAOPO/A.

Bonnosble cBoiicTBa yactuu. Bonnel ne bpoiinsa. KopnyckynsipHO-BOIHOBOM Tyanu3M.

CrHoOHTaHHOE U BBIHYKJICHHOE U3JIydCHUE.

TexHnueckue yCTpOWCTBAa M MPAaKTUYECKOE NPUMEHEHME: CHEKTpPalbHBIA aHaIu3 (CHEKTPOCKOI), JIasep,
KBaHTOBBII KOMIIBIOTED.

JHemoncmpayuu

Monens ombita Pesepdopaa.

OmnpeneneHre JUIMHBI BOJIHBI Ja3epa.

HabmoneHne muHEHYaThIX CIIEKTPOB U3y ICHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamophuie pabomoi

HabmoneHne THHEHYaToro CrexTpa.

Tema 3. Amomnoe aopo

OKCIIEPUMEHTHI, JO0KA3bIBAIOIIME CIOXKHOCTh CTpoeHHs sapa. OTKpeITHE pPaguOaKTUBHOCTH. OTBITHI
Pesepdopaa no ompezneneHnio coctaBa paadoakTHBHOTO M3nydeHns. CBoiicTBa anmbda-, 6era-, TaMMa-M3IydeHUs.
BnusiHue paanoakTUBHOCTH Ha XKUBbBIE OPTaHU3MBI.

OTkpeITHE IPOTOHA U HeWTpoHa. HyknonHas Mozens spa ['eiizen6epra—lBanenko. 3apsn sapa. Maccosoe
yhcio sapa. Mzotonsl.

Anpda-pacnian. DJISKTPOHHBIA W MO3UTPOHHBIN Oera-pacmajn. ['amma-m3mydeHue. 3aKOH pagnOaKTUBHOTO
pacmaza.

DOHeprus CBs3U HYKJIOHOB B sizipe. SnepHbie cuibl. JledekT Macch sapa.

Snepuble peakuuu. JleneHne u CHHTES saEp.

Snepusnii  peakrop. Tepmosimepubsrii cuHTe3. IIpobremMbl M HEpCHEKTHBHI  SIAEPHOM  IHEPTEeTHKU.
DKOJIOTHYECKHE acTIeKTHl ePHON SHEPTETHKH.

OneMeHTapHble YacTHLBL. OTKpBITHE TO3UTPOHA.

Merto/ b1 HAOIIONEHHS ¥ PETUCTPALNH HIEMEHTAPHBIX YaCTHII.

OyHnaMeHTaIbHbIE B3auMOAEUCTBUS. ENMHCTBO (hU3MYECKOi KapTHHBI MHUPA.

TexHHUYECKUE yCTPOWCTBA U MPAKTHYECKOE MPUMEHEHHE: T03UMETpP, Kamepa BuiibCoHa, sSEpHBIA peakTop,
aToMHast bom0Oa.

JHemoncmpayuu

CuéTuiK HOHU3UPYIONINX YACTHII.

Yuenuuecxuii sxcnepumenm, nabopamopmuie pabomoi
HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusm).

Pa3gen 8. DieMeHTHI aCTPOHOMUM U acTPOPUZNKHU

Oraribl pa3BUTUA acTpoHOMUH. [IpuKiIaHOE U MUPOBO33pEHUYECKOE 3HAUEHUE aCTPOHOMUM.

Bun 38é3aH0T0 Heba. Co3Be3 a1, IpKHE 3BE3/IBI, INTAHETHI, MX BUAUMOE ABHKCHHE.

CostHeUHas cucTeMa.

Connue. ConneuyHast akTHUBHOCTh. Mcrounuk »sHepruu ConHua u 3BE3A. 3BE3IBI, HX OCHOBHBIE
XapaKTepUCTUKU. JluarpaMMa «CHEKTpaibHBIA KJacC — CBETUMOCTb». 3BE3/bI TJIABHOM IOCIIEOBATEIHHOCTH.
3aBUCHMOCTh «Macca — CBETUMOCTB» ISl 3BE3J TJIABHOW IOCIIEJOBATEILHOCTA. BHYyTpeHHEE CTpOCHHE 3BE3L.
CoBpeMeHHbIE TPECTABICHUS O POUCXOXKIACHUH 1 dBoMoNK COJTHIIA U 3BE3]T. DTambl )KU3HU 3BE3.

Mnineunsiii [yt — Hama Ianaktuka. Ilonoxenue u amwkenue CosnHua B [amaktuke. Tumbl rajakTuk.
Panuoranaktuku u kBazapel. YEpHbIE ABIPHI B siApaxX raJlakTHK.

Bcenennas. Pacmpenne Bcenennoit. 3akon Xa66sa. Pasberanne ramaktuk. Teopust Bombmoro B3peiBa.
PenuxroBoe uznydenue.

MacmradbHnast cTpykrypa Beenennoid. MeraranakTuka.

Hepeménnsie npoGieMbl aCTpOHOMUH.

Yuenuuecxue nabnooenus

HabmroneHus HeBOOPYKEHHBIM TJ1a30M C HCIOJIh30BAHUEM KOMIIBIOTCPHBIX MPHIOKCHHUN ISl OTPEICICHUS

TOJIOKEHUST HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE c03Be3aus CeBEepHOro IMONyIIapus W SpKUe
3BE3JIBI.

Hao6monenus B Teneckon Jlynsl, mianet, Mieuynoro ITyTu.



O000marmnee NOBTOPeHNE

Ponb Qu3nMKkuM M acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJOTHYECKOM, COLMaNbHOW M ITHYECKOW cdepax
JEATCIIBHOCTH YEeJIOBEKa, POJb M MECTO (PM3MKM M aCTPOHOMHH B COBPEMEHHOW HAay4YHOW KapTHHE MHpa, POIb
(uzngeckoit Teopun B pOPMHUPOBAHIH IIPEICTABICHUH O (PH3MUECKON KapTHHE MUpa, MECTO (PU3NIECKON KapTHHBI
MHpa B 00IIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX NPEJCTABICHUH O IPUPOJIE.

Me:xnpeaMeTHbIe CBA3H

Wzyuenne kypca ¢usmkm 6a3oBoro ypoBHS B 11 Kilacce OCYIIECTBISIETCS € YYETOM COZEpPKATEIBHBIX
MEKIPEIMETHBIX CBSI3eH C KypcaMu MaTeMaTHKH, OMOJIOTHH, XMMUH, reorpaduu u TEXHOJIOTHH.

Mesicnpeomemuvle nousmus, CBSI3aHHbIE C M3YYEHHUEM METOJOB HAyYHOTO IIO3HAHMSA: SBJICHUE, HAYYHBIH
¢axT, rumoresa, Gu3NIECKas BENMYMHA, 3aKOH, TCOPHUs, HAONIOACHHE, HKCIIEPUMEHT, MOAEINPOBAHUE, MOJEIb,
M3MEpEHHE.

Mamemamuxa: pelieHHe CUCTEMbl YpaBHEHUH, TPUrOHOMETpHYeCKHe (PyHKINHU: CHHYC, KOCUHYC, TaHTEHC,
KOTAQHICHC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI M MX MPOCKIMH HAa OCH KOOPIHMHAT, CIOKCHHE
BEKTOPOB, NPOM3BOJAHBIC 3JIEMEHTApHBIX (PYHKIMH, MPU3HAKH MOJOOMS TPEYTOJILHUKOB, ONpEACICHHUE IUIOMIAIH
IUIOCKUX (GUryp U 00bEMa Tell.

Buonozus: snextpuueckue SBICHUS B JKUBOM INpHUpoje, KoyeOaTelbHbIE ABWKEHHS B KUBOW IPHUPOJE,
ONTHYECKHUE SBIICHUS B )KUBOW IPHUPOJIE, NEHCTBIE panalliy Ha KUBBIC OPTaHU3MBI.

Xumus: CTpoeHHE aTOMOB ¥ MOJIEKYJ, KPUCTAJUIMUECKas CTPYKTYypa TBEPABIX TeJl, MEXaHU3Mbl 00pa30BaHU
KPUCTAJTINYECKON PEIUETKY, CIIEKTPAIbHbII aHAJIN3.

Teozpagus: MarHWTHBIE TONIOCA 3€MIIM, 3aJIS)KH MAarHUTHBIX pyJ, (OTOCHEMKA 3€MHOHM MOBEPXHOCTH,
Ipe/IcKa3aHne 3eMIICTPSICCHUH.

Texnonoeus: TUHUM DIIEKTpoNepenad, TEHEpaTop NEPEeMEHHOTo TOKa, 3JIeKTPOABUTaTeNb, MHIYKIMOHHAS
neyb, pajap, paaxdonpuUEMHIK, TEIEBU30p, aHTeHHa, Tenedon, CBU-meus, MpOEKIMOHHBIHA anmapar, BOJIOKOHHAS
ONITHKA, COJTHEYHas OaTapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI TIPOI'PAMMBI IO ®U3UKE HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30BAHMUA

OcBoenne ydeOHOTO mpenmera «Dm3uKa» Ha ypOBHE cpemHero obmero odpasoBaHus (0a30BBIN ypOBEHB)
JOJDKHO O0ECIICUUTh JAOCTIKEHHE CICAYIONIMX JMYHOCTHBIX, METAallPEIMETHBIX M HPEIMETHBIX 00pa3oBaTeIbHBIX
Pe3yJIbTaToB.

JIMIYHOCTHBIE PE3YJIBTATBI

JInqHOCTHBIE pE3yIbTaThl OCBOEHMA ydeOHOro mpenmera «DH3MKa» AODKHBI OTPaXaTh T'OTOBHOCTh M
CIOCOOHOCTh 00YYaIOMIMXCsl PyKOBOJCTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEH MO3WIMEH JIMYHOCTH, CUCTEMOM
LIEHHOCTHBIX OPHMEHTAINH, MO3UTHBHBIX BHYTPEHHHUX YOEXKICHHH, COOTBETCTBYIOIINX TPaAWUIMOHHBIM IEHHOCTSIM
POCCHICKOTO O0OIIeCTBa, pacIIMpEeHHE JXM3HEHHOTO OIBITA W ONbITa AEATEIBHOCTH B MpOLEcCe peann3anui
OCHOBHBIX HallpaBJIeHUH BOCIUTATEIbHOM AESATEIHHOCTH, B TOM YHCIIE B YACTH:

1) rpaxaaHCKOro BOCIUTAHUSA:

c(OPMUPOBAHHOCTh TPAXKIAHCKOM MO3MIMH OOydYaroIierocs Kak aKTHBHOTO WM OTBETCTBEHHOI'O UJIEHA
poccHiickoro o0IIecTBa;

MPUHATHE TPAAULUOHHBIX 00IIEUeIOBEUECKUX T'YMaHUCTHUECKUX U IEMOKPAaTHYECKHUX [IEHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO NEATCIFHOCTh B HHTEpEcax T'PakAaHCKOTO OOINECTBA, y4acTBOBaTh B
caMOyIpaBJICHUH B 00pa30BaTeIbHON OpraHn3alvy;

yMEHHE B3aMMOJICHCTBOBATh C COLMAJIbHBIMH WHCTUTYTaMH B COOTBETCTBHM C HX OQYHKIMAMH U
Ha3HAYCHHEM;

TOTOBHOCTB K TYMaHHTAapHOH 1 BOJIOHTEPCKOMN JICSTEINEHOCTH;

2) NaTPpUOTHYECKOT0 BOCTIUTAHMSI:

c(OPMUPOBAHHOCTh POCCUUCKON IPaXKJAHCKON HICHTHYHOCTH, NATPUOTU3MA;

IIEHHOCTHOE OTHOIIEHHE K T'OCYAapCTBEHHBIM CHMBOJIAM, JOCTHKEHHSM POCCHICKMX YUY€HBIX B 00JacTH
(hM3HKY ¥ TeXHUKH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

c(OpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO MIOBE/ICHHUS;

CIIOCOOHOCTh OLICHMWBATh CHUTYAIMI0 M NPHUHUMATh OCO3HAHHBIE PEIICHMS, OPHEHTHPYSICh Ha MOPAIBHO-
HpPaBCTBEHHbIE HOPMBI M IEHHOCTH, B TOM YHCJI€ B JEITEIHHOCTH yUEHOTO;

OCO3HaHHE JINYHOTO BKJIa/1a B TOCTPOEHHUE YCTOMIMBOTO Oy IyIIero;

4) 3¢TeTHYECKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKIIIOYAsh 3CTETHKY Hay4yHOTO TBOPYECTBA, MPHCYLIETO (HU3MYECKOM
HayKe;

5) TpyaoBOro BocnuTaHusI:

MHTEpEeC K passinuHbIM cepam npodeccCHoHaIbHON AESTENFHOCTH, B TOM YHCIIE CBSI3aHHBIM C (DU3UKOH U
TEXHUKOHW, yMEHHE COBEpIIaTh OCO3HAHHBIH BBIOOp Oymymiedl mnpodeccHn W peaan30BHIBATE COOCTBEHHBIC
JKU3HEHHBIE IUIaHBI;

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHMIO M CaMOOOPa30BaHUIO B 00JacTH (U3MKH HA MPOTSDKEHUU BCei
KHU3HU;

6) 9K0JOrNYEeCKOro BOCIUTAHMS:

c(OPMHUPOBAHHOCTh 3KOJIOTHUECKOI KYJIBTYpbl, OCO3HAHHE TIJI00AJBHOTO XapakTepa 3KOJOIMYECKUX
mpooieM;

IJIJAHUPOBAHUE U OCYIIECTBIICHUE JIEUCTBUIN B OKpyXKalolled cpefie Ha OCHOBE 3HAHUS II€JIeH YCTOHYHBOTO
pa3BUTHSA 4EIOBEUECTBA;

paclIpeHye OmbITa AEATENbHOCTH 3KOJIOTMYECKON HANpaBIEHHOCTH HAa OCHOBE HMEIOLIMXCS 3HAHUH IO
buzuke;

7) HEHHOCTH HAYYHOTO MO3HAHUSI:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (H3HUYECKOM
HayKH;

OCO3HaHHE IICHHOCTH HAay4YHOH [ESTENLHOCTH, TOTOBHOCTh B IIPOLECCE M3YUEHHS (DMU3UKH OCYIIECTBIISATH
MPOEKTHYIO U UCCIIEA0BATEIbCKYIO AEATENbHOCTh HHAUBUAYAIbHO U B IPYIIIE.

METAINNPEAMETHBIE PE3YJIBTATBI



IMo3naBaTenbHbIe YHUBEpPCAJAbHbIE yueOHbIE 1elicTBUA
Ba3oBble Jlornueckue AeicTBUA:

CaMOCTOSATEIFHO (hOPMYIIMPOBATH U aKTyaJIH3UPOBATh IPOOJIEMy, pacCMaTPUBATh & BCECTOPOHHE;

OTIPEJIeINIATh LENU AeSITeIbHOCTH, 3aJ]aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHIKEHUS;

BBISIBIIAITH 3aKOHOMEPHOCTH U IIPOTUBOPEUHS B PaCCMaTPUBAEMBIX (DU3NIECKUX SIBIICHUAX;

pa3pabaTbiBaTh IUIAaH pEUMICHHS MpoOIeMbl C Y4ETOM aHajW3a WMEIOMIMXCS MAaTepHalbHBIX U
HeMaTepUaJbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JNEATEIBHOCTb, OLEHUBATh COOTBETCTBUE PE3YJIBTATOB LEJISAM, OLEHUBATh PUCKU
MOCJICICTBUH IESITEIHHOCTH,

KOOPJMHHUPOBATh ¥ BHINOJHATH PaO0Ty B YCIOBHSAX PCAIBLHOTO, BHPTYaJIBHOTO W KOMOHHHPOBAaHHOIO
B3aUMOJICHCTBUS;

pa3BUBATh KPEATHBHOE MBIIICHHUE TIPH PEIICHUH KI3HEHHBIX IIPOOIIEM.

Ba3oBble ncciieoBaTeIbCKHE A€ CTBUS

BJIaJCTh Hay‘IHOﬁ TepMHHOHOFHeﬁ, KIIFOUCBBIMU MMOHATUAMU U MECTOAAaMU (1)H3PI‘-IGCKOI71 HayKH;

BIANCTh HABBIKAMH YYCOHO-HCCIEIOBATENFCKOM ¥ MPOCKTHOM HEATENFHOCTH B 0OONacTH (U3UKH,
CHOCOOHOCTBIO W TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOMCKY METO/IOB pPeIIeHHs 3a1a4 (PU3NIECKOTO COACpKaHHS,
MMPUMEHCHUIO PA3JIMYHBIX METOAOB IMO3HAHUA,

BJIAJCTh BUAAMH NEATCIBHOCTH MO IIOJYYCHHIO HOBOTO 3HAHWS, €T0 MHTEPIIPETAINH, IPEOOpa3OBaHUI0 U
MPUMEHCHHIO B Pa3IMYHBIX Y4YeOHBIX CHUTYallWiX, B TOM YHCIEC MPH CO3JAaHUHM Y4eOHBIX IMPOEKTOB B 00NAcTH
¢busnkwy;

BBIABJIATEL NPUYUHHO-CIICACTBECHHBIC CBA3U W AKTYaJIM3UPOBATH 3aJlady, BBIABUTATHb THUIIOTE3Y eé peuicHus,
HaXOJUTh apryMEHTHI JI JOKa3aTeIbCTBAa CBOMX YTBEPKACHUM, 3a71aBaTh apaMETPbl U KPUTEPUH PELLICHUS;

AHaJIU3UpOBaTh IMOJYYCHHBIE B XOA€ PCHICHUA 3adadyn pe3yjibTaTbl, KPUTUYECKHU OLCHUBATH HX
JOCTOBEPHOCTD, IIPOTHO3UPOBATH UBMCHEHUE B HOBBIX YCIIOBUSAX,

CTaBUTh W (OPMYIHPOBATH COOCTBCHHBIC 3aJa4ll B OOpa30BATENBHOW JACATEIFHOCTH, B TOM YHCIE TPHU
U3ydeHNH (QU3UKU;

JaBaTh OLICHKY HOBBIM CUTYyallUsAM, OLICHUBATH HpPIO6pCTéHHI:II71 OIIBIT,

YMETh IEPEHOCUTD 3HAHUS 10 (PU3HKE B MIPAKTHUECKYIO 00JIACTh )KU3HEACITEIFHOCTH;

YMETb HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTeif;

BbIABUT'aTb HOBBIC UACH, TPEAJIaraTb OPUTHHAJIbHBIC TOAXO0Abl U PCHICHU A

CTaBUTH npo6neMm 1 3aJ1a4y, JOIYCKArUINE aIlbTCPHATUBHBIC PCIICHUS.

PaGora c undopmanueii:

BJIaJICTh HABBIKAMH IIONyYeHUS WHPOpPMAIUN (H3NUECKOTO COACPIKAHHS M3 HCTOYHUKOB PAa3HBIX THIIOB,
CaMOCTOSITEJIHO OCYIIECTBIATh IMOWCK, aHAIM3, CUCTEMATH3AIMI0 U HWHTEPIPETAIMI0O HH(POPMAIIUH Pa3InIHBIX
BUIOB U (POpM TIpeCTaBICHUS;

OIICHUBAThH JOCTOBEPHOCTH MHPOPMALIUH;

HCII0JIB30BAaTh CPEJCTBA I/IH(i)OpMaLII/IOHHBIX U KOMMYHHUKAITUOHHBIX TEXHOJIOTUN B PEIICHNN KOTHUTHUBHBIX,
KOMMYHUKATHUBHBIX U OPraHU3aIllMOHHLIX 3a/1a4 C CO6H}OJ]GHI/ICM Tpe6OBaHHﬁ OPTOHOMMKH, TEXHUKU 6C3OHaCHOCTI/I,
THUTHUEHBI, pecypcocOepeKeHNs, MPABOBBIX H ATHICCKUX HOPM, HOPM UH(POPMAITMOHHON 0€3011aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3NIECKOTO COAEPIKAHMS B PA3INIHBIX (hopMaTax ¢ y4€TOM HazHauYCHUS WHPOPMALUU 1
I[EJIEBOH ayTUTOPHH, BEIOWPAs ONTUMATIFHYIO (hOpMY IPEACTABICHHUS U BU3yaTH3AIHH.

KoMMyHuKAaTHBHBIC yHHBepCcAJIbHbIC y4eOHbIE JeiCTBHA:

OCYIIECTBIISITH OOIIEHNE HA YPOKax (PU3MKH U BO BHE-YPOUHOH AEATEIHHOCTH;

pacro3HaBaTh NPEANOCHUIKH KOHGINKTHBIX CUTYAIl U CMATYATh KOH(IUKTEI,

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM S3bIKOBBIX CPE/ICTB;

MOHUMATH U HCIIOJh30BATh NPEUMYIIIECTBA KOMAHIHOW U HHIUBUYaTbHOMN paboThI;

BBEIOMpATh TEMAaTHKy W METOIBI COBMECTHBIX JEHCTBHHA C y4ETOM OONIMX HWHTEPECOB M BO3MOXKHOCTEH
Ka)XJIOTO YJIeHa KOJJICKTHBA;

MPUHUMATh LEJIH COBMECTHOW JEATEIbHOCTH, OPraHMW30BbIBaTb M KOOPAWHHUPOBATH NEUCTBUS MO €&
JIOCTHKEHUIO: COCTABIIATh IIJIAaH JCWCTBHUH, PACIPEAENATh POIM C YYETOM MHEHUW YYacTHHUKOB, OOCYXKIaTh
pe3yIbTaThl COBMECTHOH paboTEI,

OIICHUBATh KAYeCTBO CBOCTO BKJIAJa W KAXKAOr0O YYAaCTHHKA KOMAaHIbI B OOIMIMHA pe3yiabTaT IIo
pa3pabOTaHHBIM KPUTEPHSIM;



npeJiaraTh HOBBIC TMPOCKTHI, OICHUBATH HJICH C MO3HMIMU HOBU3HBI, OPUTMHAIBHOCTH, MPaKTUYECKOM
3HAYMMOCTH;

OCYIIECTBIISITh TIO3UTUBHOE CTPATErHYECKOE MOBECHUE B PA3IMUYHBIX CUTYALUsX, MPOSIBISITH TBOPUECTBO U
BOOOpakeHUe, OBITh MHUIIMATUBHBIM.

PeryasTuBHBIe yHHBepcaJIbHBIE YaeOHbIE TeHCTBUA
Camoopranmusanus:

CaMOCTOSITENIFHO OCYIIECTBIIATh II03HABATEIbHYIO AEATENBHOCTE B OONACTH (PM3WKM W aCTPOHOMHH,
BBISIBIIATH MPOOJIEMBI, CTABUTH U ()OPMYIHPOBATH COOCTBECHHEIC 3a1a4H;

CaMOCTOSITCNIFHO COCTaBIATh IUIAH PEIICHUS PacdETHBIX M KAYCCTBCHHBIX 3aJ]ad, IUIAH BBITIOTHCHUS
MPaKTUIECKOH pabOTHI ¢ YIETOM HMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENOYTCHUH;

JIaBaTh OLICHKY HOBBIM CHUTYAIIUsIM;

pacupATh paMKH y4eOHOTO0 NpeIMeTa Ha OCHOBE JIMUHBIX NTPEIIOUYTECHUI;

JIeNaTh OCO3HAHHEIHN BEIOOD, apTyYMEHTHPOBATH €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEIICHHUE;

OIICHUBATh MPHOOPETEHHBIH OTBIT,

Croco0CTBOBATh ()OPMHUPOBAHUIO U MPOSIBIICHUIO PYIUIMK B 00J1acTh (YU3KUKH, TIOCTOSHHO MOBBINIATH CBOM
00pa3oBaTeNbHBIN U KyJIbTYpPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJILHBIH MHTEJJIEKT:

JaBaTb OLECHKY HOBBIM CHUTyalHsAM, BHOCHUTb KOPPCKTHUBBI B JACATCIIBHOCTb, OILCHHMBATH COOTBETCTBHUC
PE3yNbTATOB LEISIM;

BJIa[ICTh HABBIKAMH TIO3HABATEIBHON pedIeKchn Kak OCO3HAHHS COBEPIIAEMBIX NEHCTBUI M MBICIATEIBHBIX
MPOIIECCOB, UX PE3YJIBTATOB M OCHOBAHMIA;

UCIIOJIb30BaTh NPUEMBI peIICKCHH JIJIsl OLIEHKH CUTYaIlH, BEIOOpa BEPHOTO PEILCHUS;

YMETb OLICHUBATh PUCKU M CBOCBPEMEHHO MMPUHUMATD PEUICHHUS TI0 MX CHIKCHUIO;

MPUHUMATH MOTHBBI 1 apTyMEHTHI IPYTHX MPHU aHAIN3E Pe3yJIbTaTOB ICATEIEHOCTH;

MMpUHUMAaTh ce651, IIOHUMasA CBOU HEAOCTATKHU U JOCTOMHCTBA,

IIPUHUMATH MOTUBBI U aPTYMEHTHI IPYTUX IIPU aHAJIU3€ PE3YNbTATOB IEATECILHOCTH;

MPU3HABATh CBOE MPABO ¥ MIPABO IPYTHX HA OIIHOKH.

B Ipouecce NOCTUKCHUSA JIMYHOCTHBIX PE3YJILTATOB OCBOCHUA IMPOTPAMMBI 11O (I)I/I3I/IKG JJId YPOBHA CPEAHETO
obmero o0pa3oBaHus y OOYYaIOIIMXCSI COBEPIISHCTBYETCS JMOIMOHAIBHBIM WHTEIJIEKT, MPeanoiararonimii
c(hOpMHUPOBAHHOCTE:

CaMOCO3HAHUS, BKJIIOYAIOMIETO CHOCOOHOCTh TIOHMMATh CBOE HSMOIMOHANBEHOE COCTOSIHHE, BHUJIETHh
HaIpaBJICHUS pa3BUTHUS COOCTBEHHON IMOIIMOHAILHOU chephl, OBITH YBEpEHHBIM B ce0€;

CaMOpPETYJMPOBAaHUS, BKIFOYAIOIIETO CAMOKOHTPONb, yMEHHE IPHHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBEJICHHE, CIIOCOOHOCTh aNalTHPOBAaThCS K OMOIMOHANBHBIM HW3MEHEHUSM U TIPOSBIATH THOKOCTH, OBITH
OTKPBITBIM HOBOMY

BHyTpeHHeﬁ MOTHUBALIUU, BKH}Oqa}OHleﬁ CTPEMJICHUE K OJOCTHXKCHHUIO MCIIKM W YCIEXY, OITUMHU3M,
WHUIAATHBHOCTD, YMEHHE JICHCTBOBATH UCXO/IS H3 CBOMX BO3MOYKHOCTEH;

OMIIaTHUH, BKHIO‘Ia}OHIeﬁ CHOCO6HOCTB IMOHUMATh SMOIHNOHAJIBHOE COCTOAHUE IPYTHUX, YUUTHIBATH €r0 IpPH
OCYIIIECTBIICHHH OOIIEHHUS, CIOCOOHOCTh K COUYBCTBHIO U CONCPEKUBAHUIO,

COLMAIFHBIX HABBIKOB, BKIIOYAIONIMX CHOCOOHOCTh BBICTPAWBATH OTHOIICHHS C JPYTHMH JIFOJBMH,
3a00THUTHCS, IPOSBISTh HHTEPEC U pa3peraTh KOHPIUKTHL

MNPEAMETHBIE PE3YJIbTATBI

K xonmy oOyuenns B 10 kJiacce IpeaMeTHBIE pe3ysNbTaThl Ha 0a30BOM ypOBHE JOJDKHBI OTpPakaTh
c(hOPMHUPOBAHHOCTH Y OOYHAIOIINXCS YMEHHIA:

JIEMOHCTPHPOBATh Ha MPUMEPAX POJIb U MECTO (HU3MKU B (HOPMHUPOBAHUU COBPEMEHHOW HAayYHOI KapTHHEI
MHpa, B pa3BUTUH COBPEMEHHOW TEXHUKH U TEXHOJOTHUH, B IPAKTUUECKOHN NESITEIILHOCTH JIIO/IEH;

YYHTHIBATh TPAHUIIBI MPUMEHEHHS N3yUeHHBIX (PM3UUECKUX MOJICNel: MaTepranbHas TOUKa, HHEPIHATbHAS
cucreMa oTcuéra, abCOJIOTHO TBEPJOE TEJIO, UICANbHBIN ra3, MOAEIN CTPOCHHUS I'a30B, )KUAKOCTEH U TBEPIBIX TEl,
TOYEYHBIH 3JICKTPUYECKHUIT 3aps/] IIPU peIieHnH (PU3NUECKHX 3a/ay;

pacno3HaBaTh (hU3WUECKHe SBICHHUS (MPOIecChl) W OOBSACHATh WX HAa OCHOBE 3aKOHOB MEXaHWKH,
MOJICKYJISIPHO-KHHETHIECKOH TEOPUH CTPOCHHUS BEUIECTBA M HIICKTPOIWHAMUKH: PABHOMEPHOE W PaBHOYCKOPEHHOE
NPSIMOJIMHEHHOE JIBMKEHUE, CBOOOIHOE MajIeHHE TEJ, ABWKEHHE 110 OKPYXKHOCTH, MHEPLMS, B3aUMOJICHCTBHE TEll,



1 dysus, OpoyHOBCKOE JIBH)KEHHE, CTPOSHHE JKUIKOCTEH 1 TBEPIBIX TeJ, U3MEHEHHE 00bEMa TeJl IIPU HarpeBaHUU
(oxyaxkaeHun), TEIVIOBOE paBHOBECHE, HCNAapeHue, KOHJEHCAllus, IUIABICHUE, KpHCTalIu3alus, KHUIIEHUE,
BIIQXHOCTh BO3/yXa, IOBBIMICHWE aBJICHHUS Ta3a IPH €r0 HAarPEBAHHH B 3aKPBITOM COCYIE, CBSI3b MEXKIY
IapaMeTpaMM COCTOSIHUS I'a3a B M30IPOLIECCaX, NEKTPU3ANNS TEJl, B3aNMOAECHCTBUE 3apsI/IOB;

ONUCHIBATh MEXAaHUUYECKOE JIBIDKCHHME, MWCHONB3ysl (U3MYecKHe BENIWYMHBI: KOOpAWHATA, IIYTh,
nepeMeleHe, CKopocTb, YCKOpeHHe, Macca Tesla, CUla, UMIYJbC Tela, KHHeTHYecKas 3Heprusl, NOTeHIHATbHAs
SHEPTHsl, MEXaHWYECKast paboTa, MEXaHWYECKas MOIIHOCTD; MPU ONHMCAaHWU NPABWIBHO TPAKTOBAaTh (U3MIECKUI
CMBICII UCTIOJNIb3YEMBbIX BEJIWYMH, WX OOO3HAUeHHs M EJUHUIIBI, HaXOIUTb (OPMYJbI, CBS3BIBAIOLIME TaHHYIO
(bu3nYecKyto BEIUUHHY C IPYTUMH BETHUHHAMHE;

OIMCHIBATh M3YYEHHBIC TETIJIOBBIC CBOMCTBA TENl M TEIUIOBBIC SBJICHMS, HCHONB3Ys (pU3NUecKue BEeNUYNHBI:
JaBlICHWE Ta3za, TEMIepaTrypa, CpeIOHsAs KHHETHYECKas DJHEPrHsi XaOTHYECKOro JBIDKCHUS  MOJEKYI,
CpelHeKBaIpaTHYHasi CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHsISI SHEprusi, pabora rasa, koadduuent
MOJIE3HOTO JICHCTBHSI TEIJIOBOTO JIBUTATENs; IPH OIMCAHWUHM MPABHIBHO TPAKTOBAaTh (U3UUCCKUH CMBICI
UCTIONb3YEMbIX BEJIMUYHMH, UX 0003HAUEHHS M €AMHMII, HAXOIUTh (OPMYJIBI, CBA3BIBAIOIINE AaHHYIO (pr3ndecKyro
BEJIMYHMHY C APYTUMH BEIUIHHAM;

ONHKCHIBATh M3Y4YECHHBIE JJIEKTPUYECKHE CBOICTBA BEIECTBA U DJICKTPUYECKHE SBJICHUSA (TIPOLECCHI),
UCTIONB3YS (PU3UIECKUE BENNUHHBI: SIMEKTPUUECKUH 3aps, SIEKTPHIECKOE MoJIe, HANPSHKEHHOCTD OIS, HOTCHIIHA,
Pa3HOCTh MOTEHIMAIOB; IPH OMHCAHUU MPABWIBHO TPAKTOBAaTh (DU3UUECKHH CMBICI UCIIOJIb3YEMbBIX BEIUYUH, UX
0003HAUeHMs] W EAMHMIBI; yKa3blBaTh (DOPMyJbl, CBA3BIBAIOIIME JAHHYIO (DU3MYECKYIO BEIHMYMHY C JPYTUMH
BEJINUNHAMU;

AHATM3MPOBATh (PU3WUIECKUE IIPOLECCHl W SBICHUS, HUCIONB3YsS (U3MUYECKHE 3aKOHBI M NPUHIUIBL 3aKOH
BcemupHoro Tsrotresus, |, Il u 11 3axonsr HetoToHa, 3aK0H coOXpaHEHUs] MEXaHUYECKOH SHEpIuH, 3aKOH COXPaHEHHUS
UMITyJIbCa, TIPUHIAI CYTIEPIO3HINN CHJI, TIPUHIMIT PABHOIIPABUS MHEPIIMAIBHBIX CHCTEM OTCUETa, MOJIEKYIISIPHO-
KUHETHYECKYIO TEOPHIO CTPOSHMS BEIECTBA, [a30BBIC 3aKOHBI, CBA3b CPEAHEH KMHETHYECKON SHEPTUH TEIIOBOTO
JIBIDKEHUSI MOJIEKYJ C aOCOJIOTHOH TeMmmepaTypoi, NepBBI 3aKOH TEPMOAMHAMHUKH, 3aKOH COXPAaHEHHS
NIEKTPUYECKOTO 3apsiia, 3akoH KyrnoHa, mpm 5TOM pa3nuyare CIOBECHYIO (OPMYJIHPOBKY 3aKOHa, €ro
MaTeMaTHYeCKOe BEIPaKEHNE 1 YCIIOBHUS (TPaHUIIbl, 00JIaCTH) NPUMEHHUMOCTH;

OOBSACHATP OCHOBHBIC NPHUHIMUIBI JAEHCTBUS MallWH, NMPHOOPOB M TEXHWYECKUX YCTPOWCTB; pa3yindaTh
yCIIOBHA UX 0€30MaCHOTO UCIIOJIB30BAHMUS B TOBCEIHEBHOM JKU3HHY;

BBITIOJHATh 3KCHEPUMEHTHI 10 HCCIICJAOBAHUIO (PU3WYECKUX SIBICHHH W TPOLECCOB C HCIOJIB30BAHUEM
NpSAMBIX M KOCBEHHBIX HW3MEPEHWH, INpu 3TOM (QOpMYJIHpOBaTh INpodieMy/3agady M THUIOTE3y ydeOHOro
IKCIIEPUMEHTa, COOMpaTh YCTaHOBKY M3 IPEAJIOKEHHOTO O0OpY/JOBaHHUS, MPOBOAMTH ONBIT U (HOPMYIHUPOBATH
BBIBOJIBI;

OCYIIECTBIISITH NPSIMbIE U KOCBEHHBIE N3MEPEHUS PU3MUECKUX BEIMYHH, IIPH 3TOM BBIOMPATh ONTHMAaJIbHBIH
croco0 U3MEpPEeHHS U UCIIOIB30BAaTh N3BECTHBIE METOABI OIICHKH MOTPEIIHOCTEH H3MEPEHU;

UCCIIeZI0BaTh 3aBUCUMOCTH MEXAY (GU3MYECKUMH BEJIMYMHAMY C HCIOJIB30BAHUEM MPSIMBIX M3MEPEHHH, TPH
9TOM KOHCTPYHPOBATh yCTaHOBKY, (DMKCHPOBATh PE3YJIbTAaThl IOJYYEHHOH 3aBUCHMOCTH (DM3MYECKUX BEIUYUH B
BUJIe TaOIHI ¥ TpaduKOB, €IaTh BEIBOJIBI IO PE3YJIbTaTaM UCCIICIOBAHMS;

coOmogaTe mpaBmia O€30macHOTO TpyJda TNPH TIPOBEICHWHM HCCIEAOBAHMM B paMmMKax y4eOHOTO
JKCIIEPUMEHTa, y4eOHO-HMCCIIEI0BATENLCKON M MPOEKTHOH JESTENbHOCTH C HCIIOJIb30BAHHEM H3MEPUTEIbHBIX
YCTpOHCTB 1 J1abopaTopHOTO 000PYAOBAHUS;

pemate pacd€THbIe 3aJa4d C SBHO 3aJaHHOW (PU3WYIECKOW MOJENbI0, MCTONB3Yys (hU3MUECKUe 3aKOHBI U
MIPUHITAIEI, HA OCHOBE aHAJIN3a YCIIOBHA 3a/1a4i BEIONPATh (PU3NIECKYIO MOJEIb, BRIACTATh (PU3HMUECKUE BETUINHBI
1 GopMyIIbl, HEOOXOANMBIE ISl €€ PEIICHHs, IIPOBOIUTH PAaCcUEThl U OLIEHUBATh PEabHOCTH ITOJyYEHHOT'O 3HaYEeHHS
(br3rUecKoi BETMIUHBL;

pemaTh KadeCTBEHHBIE 3aJadd: BBICTPAWBATh JIOTHUECKH HETPOTHBOPEUMBYIO IEMOYKY PACCYXKICHHHA C
OIIOpOH Ha M3yUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHE SBICHHUS;

UCIIOJIb30BaTh MPU PEIICHWH YYEOHBIX 3aJad COBpEMEHHbIEe WH(OpManMOHHBIE TEXHOJOTHH IS TTOHCKA,
CTPYKTYPHPOBAHUS, HHTEPIPETANHU U NPEICTaBICHNS ydeOHOI 1 HayIHO-TIOMYJISIPHOM MH(BOPMaIyu, MOIy4YeHHON
U3 pa3IMuHbIX UICTOYHUKOB, KPUTHYECKH aHAIN3UPOBATH MOJy4aeMyl0 HHPOPMAIHIO;

NPUBOAMTH PUMEPHI BKJIAJa POCCUHCKHUX U 3apyOeKHBIX YUEHBIX-(PU3NKOB B pa3BUTHE HAYKH, O0bSICHEHHUE
MPOLIECCOB OKPYIKAIOLIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHII;

UCIIONIb30BaTh TEOPETUUECKHIE 3HAHUS MO (U3HMKE B MOBCEIHEBHOW JKM3HM AT oOecneueHns: 0€30MacHOCTH
npu o0paleHny ¢ MpuOOpaMH U TEXHUYECKUMH yCTPOWCTBAMH, JUISl COXPAHEHHMS 37I0POBbS U COOJIIOCHHUS HOPM
9KOJIOTUYECKOr0 MOBEJICHHS B OKpYIKaloIlel cpene;



paboTare B Tpynme C BBIIOJHEHUEM pa3IMYHBIX COLMAJIBHBIX pOJeH, IUIAHHUPOBaTh pPadOTy TpyMIIb,
palMoHaIbHO paclpeesisiTh 00S3aHHOCTH M IUIAHUPOBATh JIESATEIbHOCTh B HECTAH/IAPTHBIX CUTYalUsX, aJeKBaTHO
OLICHMBATh BKJIAJ] KaXXJIOTO U3 YYaCTHUKOB IPYMIIBI B PELICHHE PACCMAaTPUBAEMON MTPOOIEMBIL.

K xoHmy ob0ydenums B 11 kJacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE [IOJDKHBI OTPAXKATh
c(OPMHUPOBAHHOCTh Y 00YUAIOIINXCS YMEHHHI:

JIEMOHCTPHPOBATh Ha MPUMEPAX POJIb U MECTO (HU3MKU B (HOPMHUPOBAHUU COBPEMEHHOW HAay4YHOI KapTHHEI
MHUpa, B Pa3BUTUU COBPEMEHHON TEXHUKHM M TEXHOJIOTMH, B IMPAKTHUUECKON AESATEIBHOCTH JIIOJEH, LEIOCTHOCTh U
€IMHCTBO (PM3MYECKOH KapTUHBI MUPa;

YUUTBHIBATh IPAHUILIBI IPUMEHEHHS N3yYCHHBIX (PU3NYECKUX MOJEJel: TOUeUHBIH 3JIeKTPUIECKUl 3apsi, JIyd
CBETa, TOUCYHBIII MCTOYHMK CBETa, SACPHAs MOAENb aToOMa, HYKJIOHHAs MOJEIb aTOMHOTO SApa NPH PELICHUH
(u3nUecKux 3amad;

pacrno3HaBaTh (U3MYECKUe SBICHUs (IIPOLECCH) U OOBSACHATH MX HAa OCHOBE 3aKOHOB 3JEKTPOJAMHAMHUKH U
KBAaHTOBOH (DM3HMKH: 3JIEKTPUYECKast IPOBOJUMOCTD, TEIUIOBOE, CBETOBOE, XMMHUUECKOE, MArHUTHOE JEHCTBHS TOKa,
B3aMO/ICHICTBHE MarHUTOB, 3JEKTPOMArHUTHAS MHAYKIHWSA, JCHCTBHE MArHUTHOTO IOJS HAa IPOBOJHHK C TOKOM H
JBIDKYIMUACS 3apsj, JJIEKTPOMArHUTHbIC KOJEOAHHWS W BOJHBI, NPSMOJHMHEHHOE pacHpOCTpPaHCHHE CBETa,
OTpakeHHe, TMpeloMIIeHHe, HHTeppepeHuus, audpakuus ©  [OJsApU3alMs  CBeTa, JHCIEpPCHsS  CBETa,
(hotoanexTpuaeckuit 3pdpexT (PporodrdhdexT), cBeToBOe NaBICHHE, BOZHUKHOBEHHE JIMHEHYATOTO CIEKTpa aTroMa
BOJIOPO/Ia, ECTECTBEHHAsI M UCKYCCTBEHHAs PaIHOaKTHBHOCTD;

OIMMCbIBATH H3Y4YCHHBIC CBOMCTBaA BCHICCTBA (SHeKTpI/ILIeCKI/Ie, MAardvMTHBIC, ONTHYCCKUEC, IJICKTPHUUCCKYIO
MPOBOANMOCTb PA3IMYHBIX CPEN) U IEKTPOMATHUTHBIE SBICHUA (TIPOIECCHI), UCTIONB3YS (PU3MUECKHE BEIHMUHHBI:
JNEKTPUYECKUH 3apsA, CHUIa TOKa, JJIEKTPUYECKOe HANpsDKEHHE, 3JIEKTPUYECKOe CONPOTHBICHUE, Pa3HOCTH
MOTEHIMAJIOB, IEKTPOJBIKYIIAs CUla, padoTa TOKa, MHAYKLUsI MarHUTHOTO MMoJjist, cuia Amrepa, cuia JlopeHua,
WHIYKTUBHOCTh KAaTYIIKH, SHEPrHs 3JEKTPUIECKOTO M MAarHUTHOTO IIOJIEH, MEpHoJ W YacToTa KOJeOaHWH B
Kone0aTeNbHOM KOHTYpE, 3apsi W CHJIa TOKa B IPOLECCe TapMOHMYECKHX 3JCKTPOMArHUTHBIX KoJeOaHWUH,
(hoKycHOE paccTOSIHHE W ONTHYecKas CHjia JIMH3BI, NPH ONHCAHWU IPABHIBHO TPAKTOBATh (M3MUECKUIl CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, UX 0003HAUCHHUS U €AMHUIIBI, YKa3bIBaTh (POPMYIIbl, CBA3BIBAIOIINE JAHHYIO (DH3HUYECKYIO
BEJINYMHY C APYTUMH BEJIIMUNHAMM;

OIMCHIBATh M3y4YECHHBIE KBAHTOBBIC SIBJIICHUS M TPOLECCH, UCIOJB3Ys (PU3MUECKHE BEIMUHHBI: CKOPOCTD
AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M 4acTOTa CBETA, DHEPrHs W UMITYJbC (DOTOHA, MEPHOJ MOJIypacnajia,
SHEPTUsI CBSA3M aTOMHBIX SIEp, TP ONMCAHUH IIPABUIILHO TPAKTOBATH (PU3NYECKUH CMBICI HCIOIB3YyEMBIX BEIHYHH,
uX 00O3HAYeHUS W EIUHHUIBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE AAHHYIO (PU3NYECKYIO BEIUYUHY C APYTUMH
BCIIMYMHAMHU, BBIYHUCIIATH 3HAYCHUC (1)I/I3I/I‘{eCKOI‘/’I BCIIMYHMHBI,

AHAJIU3UPOBATh (I)I/I?)I/I‘IGCKI/IC MMPOUECCHl U ABJICHUSA, HUCIIOJIB3Yys (bI/I?)I/I‘IeCKI/Ie 3aKOHBI U TIPUHIMUIIBI: 3aKOH
Owma, 3aKOHBI HOCIJIENOBATEILHOTO M MHapauIeIbHOTO COEIMHEHUs] IMPOBOJHHUKOB, 3akoH JDxoyns—JleHnna, 3akoH
ANIEKTPOMArHUTHOM WMHAYKIMH, 3aKOH IPSIMOJHMHEHHOIO pPacIpOCTPaHEHHsI CBETa, 3aKOHBI OTPaKEHHs CBETa,
3aKOHBI INPEJIOMIICHHsl CBETa, ypaBHeHHe OifHmTeiiHa ans ¢Gortodddekra, 3aKOH COXpaHEHUsS] IHEPIHH, 3aKOH
COXpaHEHMs MMITYJIbCa, 3aKOH COXPAHEHHWS JJIEKTPUUECKOTO 3apsijia, 3aKOH COXPaHEHWs MacCOBOTO 4HMCIa,
noctynarsl bopa, 3aKoH pagMoaKTUBHOTO paclaja, IPH 3TOM PasiIn4aTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €ro
MaTeMaTHYECKOe BRIPaKEHHUE U YCIOBUS (TPaHUIIBL, 00IACTH) IPUMEHUMOCTH;

OTIpEZIEeIATh HaNpaBJICHHE BEKTOpAa MHAYKIMH MAarHUTHOTO MOJIS HMPOBOJHHMKA C TOKOM, CHIIBI AMIiepa H
cuibl JlopeHua;

CTPOWTH M ONIMCHIBATH N300paKeHNE, CO3aBaEMOE TUIOCKIM 3€PKAJIOM, TOHKOH JTHH301;

BBITIOJHATH JKCIICPUMEHTBI IO HCCIICAOBAHUIO (bnanqecxnx SIBIICHUM | IMPOIECCOB C HCIIOJIB30BAHUEM
OpSMBIX M KOCBEHHBIX HM3MEPEHHWH: Npu 3ToM (opMynupoBath Ipo0ieMy/3afgady W THIOTE3y Y4eOHOro
SKCHEPUMEHTa, COOMpaTh yCTAHOBKY W3 IPEIOKEHHOTO 00OpYyIOBAaHUS, NPOBOAWTH OMBIT U (HOPMYIHPOBATH
BBIBOJIbI,

OCYIIECTBIISITH NPSIMbIE U KOCBEHHBIE N3MEPEHUST PU3MUECKUX BEIMYHH, IIPH 3TOM BBIOMPATh ONTHMAaJIbHbIH
CIoco0 U3MEPEHUsI U HCTI0JIb30BaTh N3BECTHBIE METObI OLIEHKH MOTPENIHOCTEH N3MEPEHHH;

HCCIIEZIOBaTh 3aBUCUMOCTH (DPU3MYECKMX BEIMYHMH C MCIOJIB30BAHUEM NPSMBIX HM3MEPEHHH: TIPH 3TOM
KOHCTPYUPOBATh yCTAaHOBKY, (PUKCHPOBATh pe3yJbTaThl MOJIYYECHHOW 3aBHCUMOCTH (DM3UUECKHX BEJINYUH B BHIC
Tabnuu 1 rpaMKoB, JIeNaTh BBIBOJBI 110 PE3yJIbTaTaM HUCCIIEOBaHNUS;

cobmoaaTh TpaBmwia 0€30MacHOrO Tpylna MpH TPOBEICHUM HCCICIOBAHMA B paMKax y4eOHOTO
SKCIIEPUMEHTA, y4eOHO-HCCIEIOBATENBCKOM M MPOEKTHON [ESATENbHOCTH C HCHOIb30BAaHUEM H3MEPUTEIBHBIX
YCTPOMCTB 1 J1abopaTopHOTO 000PYAOBAHUS;



peuiate pacu€THBIC 33/1a4d C SBHO 33/IaHHOW (DPU3NYECKOW MOJEJbI0, UCIOb3Ysl (U3UUECKHE 3aKOHBI U
NPUHLMUIIBI, HA OCHOBE aHaJIM3a yCJIOBUS 3aaull BEIOMpATh (PU3NUECKYIO MOAEINb, BHIACIATh (U3UIECKUE BETHIHHBI
1 GopMyJIBI, HEOOXOAUMEIE JUTS €€ pelIeH s, IPOBOJUTh PACUETHI U OLCHUBATH PEATLHOCTD MOJYYEHHOTO 3HAYCHUS
(hm3nIecKoil BEIMINHEI;

peniaTth KayecTBEHHBIC 3a/laud: BBICTPAWBATh JIOTMUECKH HENPOTHBOPEUMBYIO LIEMOYKY pPACCYKACHHH C
OIOpOH Ha M3yUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHE SBICHHUS;

UCIIONIB30BATh TIPH PEIICHUH YYeOHBIX 3aJad COBpPEMEHHbIC MH(OpPMAIMOHHBIE TEXHOJIOTHU VIS IOUCKA,
CTPYKTYPHPOBaHUS, HHTEPIIPETALMH H MPECTaBIeHHs y4eOHOI 1 Hay4YHO-TIOYJISIPHOM MH(pOPMaIHH, OJIy4YeHHON
U3 pa3IMuHbIX UICTOYHUKOB, KPUTHYECKH aHAIN3UPOBATH MOJIy4aeMyl0 HHPOPMAIIHIO;

OOBSACHATH NPUHIMIBI ACHCTBHSA MAIIWH, NPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3iH4aTh yCIOBHS HX
0e30I1acHOTO MCIOJIB30BaHUS B IIOBCETHEBHOM JKU3HU;

NPUBOAMTH IPUMEPHl BKJIaJa POCCHHCKMX M 3apyOekHBIX YU€HBIX-(M3MKOB B pa3BUTHE HAYKH, B
OOBSICHEHHE TPOLIECCOB OKPYIKAOIIETO MHpA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHUIA;

UCIIONIB30BATh TEOPETHUSCKHE 3HAHUS 110 (DM3HKE B IMOBCEIHEBHOM JXU3HU Ul 00CCIedeHNsT 0e30MacHOCTH
npu o0paleHny ¢ MpuOopaMH U TEXHUYECKUMHU YCTPOWCTBAMH, JUISi COXPAHEHHUS 30POBbS U COOJIONEHHS HOPM
HKOJIOTMYECKOTr0 TIOBEJICHHS B OKpY>Karolleil cpene;

paboTaTh B TPyIIE C BHIIOJHEHHEM pPAa3IMYHBIX COLWAJBHBIX POJICH, IUIAHHUPOBAaTh PabOTy TIPYIIIBL,
paluOHAaJIbHO pacrpeac/IsaTh 0053aHHOCTH U IJIaHUPOBATh ACATCIILHOCTh B HCCTAHAAPTHBIX CUTyalUAX, aA€KBAaTHO
OLICHMBATh BKJIAJ] KaXXJIOT0 M3 YYAaCTHUKOB IPYIIIbl B PELICHUE PaCCMaTPUBAEMOM MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM uugpoBbie
Ne ni/mm P Kourposbnbie IIpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoTsbI
pecypchbl
Pazgen 1. DU3UKA U METO/JAbI HAYYHOI'O IIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOT'O [TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Paznea 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Humamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pazgen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJAUHAMMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bubnuorexa [IOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 10 1
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

dazoBbIe Mepexoabl

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



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

Hroro no pazneny

Pasnea 4. JIEKTPOJUHAMUKA

24

bubmuorexa [JOK
41 IEKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN 3neKTpUYecKuid TOK. Toku B 12 bubnmoreka [JOK
' Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIie
Ne /i P Konrpoubusie IlpakTHueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
MarunuTtHoe nojie. DJIeKTpOMarHuTHas bubnuorexa [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pazjnen 2. KOJIEBAHUS U BOJIHbI
51 MexaHn4ecKue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHu4YeCcKHe U 3JIEKTPOMArHUTHBIE 5 1 bubnnorexka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 1 bubnuorexa [JOK
' OTHOCHUTENBHOCTH https://m.edso0o.ru/7f41c97¢c
Hroro mo pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [JOK
4.1 6] i 6
JICMCHTBL KBARTOBON OITHICH https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK



https://m.edsoo.ru/7f41c97c
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4.3 ATOMHOE PO

Uroro no pazgeny

15

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

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 ngg;ﬁ?:;;gﬁ%mmwc
Hroro no pasneny 7
Pazgen 6. OBOBLIAIOIIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 Et?f;:lll//lr?:gszgrouﬁMlcQ?c
Hroro no pasneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/7f41c97c
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne ara nudpoBLIe
Tema ypoxka Koutpoasubie IIpakTuyeckue A op
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
®dusnka — Hayka 0 IPUPOJIC.
1 Hayunsie MeT(})] bl HO?I,)H;HI/M 1 bubmorexa HOK
Y A https://m.edsoo.ru/ff0c32e2
OKPY’KaOIIET0 MUpPa
Ponb u mecTo pusuku B

5 (GhOopMHPOBaHUK COBPEMEHHOM 1 bubnnoreka [JOK
Hay4YHOU KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIHLHOCTH JII0IeH
MexaHnyeckoe IBUKEHUE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 bu6mmoreka [IOK
nBuxenus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHUE

4 PaBHOMEpHOE ITPsAMONIMHETHOE 1 bubnnorexka [JOK
JIBIDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MPSAMOJIUHENHOE 1 bubnuoreka [IOK
JIBHKCHUE https://m.edsoo.ru/ff0c372e

6 CBoOoHOe majieHne. Y CKopeHue 1 bubnmoreka [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelHoe 1BUXEHUE.

7 JIBr>keHre MaTepraibHOM TOUKH T10 1 bubmorexa LHOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTHU
8 [Tpunuun otHocuTenbHOCTH ["anues. 1 bubnnorexka [JOK



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

HuepuuanbHble CUCTEMBI OTCYETA.
ITepsbiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. [lpunnun

9 cynepnosuuu cui. Bropoii 3akon bubmmorexa [TOK
. https://m.edsoo.ru/ffOc3be8
HproTona asis MatepuanbHON TOUKH

10 Tpetuii 3akon HeroToHa niis bubnnoreka [HOK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro TsaroreHusi. Cumna

11 Tsokectu. [lepBas kocMudeckas bubmorexa LHOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenusi. Koadduurent tpenus.

13 Cuna cznpomBnefnq; pu IIBI/I)Pi(CHI/II/I bubmmorexa LIOK

https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH HJIM Ta3e
[locTynarenbHOE U BpaliareibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubnunorexa [JOK
MowmenT cunsl. [lnedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENa
HMitynsc MaTepUallbHON TOYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. bubnuotexa [JOK
NmMnynbe cunbl. 3aK0H COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uUMITyJbca. PeakTuBHOE IBUKEHHE
PaGoTta 1 MOIITHOCTH CHITBI.

16 Kunernueckas sHeprusi MarepualbHON bubnnorexka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPTUH

17 [ToreHuunanbpHast SHEPrUs. bubnnorexka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
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[ToTenuuanpHas sHEprUs yrpyro
nehOpMUPOBAHHON MPY>KUHBI.
[TorenuunanbHas 3HEprus Tena BOIU3U
MTOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ffOc461a

18

19

20

IloTenumanbHble M HEMOTEHIIMAJILHBIE
cuitbl. CBsA3b paboThI
HENOTEHIMAJIBHEIX CUJI C U3MEHEHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHS MEXaHUYECKOH
SHEPruu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUHU
TeJa Ha IPUMEPE PACTSHKCHUS
PE3UHOBOTO KTy Ta

KonTponbHas padora no teme
«Kunemaruka. /[unamuka. 3akoHbI
COXpaHEHHUs B MEXaHUKE

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4b74

21

OcHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
nsuxenue. udpoysus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

23

24

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHI] BEIIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEN
Y TBEPIBIX TEN

Macca monekyin. Konuuecto
BemlecTBa. [locrossuHas ABoraapo

Tennosoe paBHOBecue. TeMmieparypa
u e€ usmepenue. Illkana remneparyp



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

Ienscus

Uneansueiii raz B MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa

26 CpeHEe KHHETUYECKON IHEPTUn bubnmoreka [JOK
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kinaneiipona

27 3akoH JlanbToHAa. ['a30BbIe 3aKOHBI
JlaGopaTtopHnast pabora

28 «HccnenoBaHue 3aBUCUMOCTH MEXKITY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO Ta3a»

29 N3omnporiecchl B naeaIbHOM Ta3e U UX bu6mmoreka [IOK
rpaduyeckoe npeacTaBIcHue https://m.edsoo.ru/ff0c570e
BuyTtpennsist sHeprus
TEPMOJIMHAMHYECKOI CUCTEMBI U

30 crocoObI e€ m3MeHeHus. KonmuecTBo bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPTUS OJJHOATOMHOT'O UI€ATHHOTO
rasa

bu6nmoreka [JOK

31 Brywt Temonepeatn https://m.edsoo.ru/ff0c5c36
VY nenpHas TEMI0EMKOCThH BEUIECTBA.

32 KonunuecTBo Tennotel npu bubmmorexa LIOK

. https://m.edsoo.ru/ff0c5c36
Tertonepenayde. AnuadbaTHbBIN TIpolece

33 IIepBblil 3aKOH TEPMOAUHAMUKH U €TI0 bubnnorexka [JOK
IIPUMEHEHHE K U30IIpoLeccaM https://m.edsoo.ru/ffOc5efc

34 HeobpatumocTs mporieccoB B bu6mmoreka [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
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npupoze. Bropoii 3akoH
TEPMOJUHAMUKHU

https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII/I TermoBoi

bu6mmoreka [IOK

35 MaIIHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapro u ero KITJI
37 DKoJIorHu4YecKre mpooIeMbl
TEIUIOHEPTETHKU
38 O6o6maromuit ypok «MounekymspHas bubnnoreka [JOK
¢usnka. OCHOBBI TEPMOAMHAMHUKID) https://m.edso0.ru/ff0c6938
KonTponbhas pabota no Teme
39 «Monexynsipaas pusuka. OCHOBBI bubmmorexa LOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHSI. bubnnorexa [HOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAs U OTHOCUTEJIbHAS
41 BJIAKHOCTh BO3/1yxa. HachIleHHbIN bubmmorexa [TOK
Ayxd. m https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrammueckue n
42 amopdHble Tena. AHU30TPONH bubnuoreka [IOK
CBOWCTB KpHUCTAILIOB. JKuakue https://m.edso0.ru/ff0c65f0
KkpucTayibl. COBpEeMEHHBIC MaTEePHAITBI
[MnaBneHue U KpUCTATUTH3AIIHSL.
43 VnenbHas TeNioTa MaaBiIeHUs bubmmorexa [OK
g ' https://m.edsoo0.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44 Y 0
PABHEHHE TEILIOBOTO banatca https://m.edsoo.ru/ff0c6820
45 DneKTpu3zanus Tei. INeKTPUIECKUun bubnuotexa [JOK

3apsna. Z[Ba BHUJA SJICKTPUYICCKUX

https://m.edsoo.ru/ffOc6bcc
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3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

46 [IOJIYIIPOBOAHUKH. 3aKOH COXPaHEHHUS bubmmorexa [IOK
YHpOBOA ’ P https://m.edsoo.ru/ffOc6bcc
AJIEKTPUYECKOTO 3apsia
B3aumoneiictBue 3aps10B. 3aKOH
47 Kyimnona. ToueuHbIN DJIEKTPUIECKHAI bubmmorexa [IOK
¥y ’ p https://m.edsoo.ru/ffOc6ced
3aps
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
48 nons. [puHumn cynepnosuumuu bubnuorexa [JOK
SJIEKTPUYECKUX ToJe. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit aneKTpoCcTaTH4ecKoro
49 moust. [Torenman. PasHocts bubmorexa [TOK
) Hait. https://m.edsoo.ru/ff0c6f00
[IOTEHIMAIIOB
TTpoBOAHNKY M TUDIEKTPUKH B
50 anpeKT OCTaTI/I‘IGI([JKOM noljw bubmiorexa LOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6nmoreka [JOK
51 DnekTpoéMrocTh. Konaencaro
p a p https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD IIIOCKOTO
52 KOHIEHCATOpa. DHEPrUs 3apsKEHHOTO bubmiorexa LOK
pa- p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
IEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIMI NEKCTBUS U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOMTMPOBAILHOTO

anmapara, CTpyHHOTro IpUHTepa.
DneKTpocTaTUUeCcKast 3allnTa.



https://m.edsoo.ru/ff0c6bcc
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3azemyIeHHE SIEKTPONPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBHUSA €TI0
cyuiectBoBaHusA. [[0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma jist
ydacTKa Lenu

56

[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIaHHOE COCTMHCHUE
npoBoAHKUKOB. JlaboparopHas pabota
((HSyquI/Ie CMCIIaHHOI'O COCANHCHUA
PE3UCTOPOBY

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

57

58

59

60

PaboTa 1 MOLTHOCTH JIEKTPUIECKOTO
Toka. 3akoH Jlxoyins-Jlenna

3akon OMa A1 OJTHOM (3aMKHYTOI)
anekTpuueckoii nenu. Koporkoe
3aMblkaHue. JJaboparopHas pabora
«M3mepenne D/IC ncrtounnka Toka u
€r0 BHYTPEHHETO COMPOTHBIICHUS

DIIEKTPOHHAs MPOBOJAUMOCTb TBEPBIX
METaJIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJIJIOB OT
teMriepaTypbl. CBEpXIIPOBOIUMOCTh

DNEKTPUYECKUN TOK B BAKyyMe.
CBolicTBa AJIEKTPOHHBIX ITyYKOB

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7838

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

61

[TorynpoBOIHUKH, UX COOCTBEHHAs U
npuMecHas mpoBoAuUMocTh. CBOMCTBa
p—~n-niepexoa. I1omynpoBoTHUKOBEIE
npudopbI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae



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

DNEKTPUUECKUH TOK B pacTBOPax U

paciuiaBax 3JEKTPOJIUTOB. bubnmoreka [JOK

62 1
DJIEKTPOJIMTHYECKAS AUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DIIEeKTpONIn3
DIIEKTPUUYECKHI TOK B Ta3ax.

63 CamocTosTenbHbIN U 1 bubnmoreka [JOK
HECAMOCTOSITEIbHBIN pa3psia. MonHusl. https://m.edsoo.ru/ff0c84ae
Ilma3ma
DneKTpuuecKue Mpudopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 bubnnorexa [HOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o0manmui ypox 1 bubnnoreka [JOK
«DNEKTPOAUHAMHUKAY» https://m.edsoo.ru/ff0c88be
KonrtponbHas pabora no reme

66 «Qnekrpocrartuka. [locTosHHBII 1 bubnuoreka [IOK
JJIEKTPUYECKUM TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

67 PesepsHslil ypok. KonTponbHast 1 bubnnorexka [JOK
pabota no Teme "DIeKTpoANHAMHUKA" https://m.edsoo.ru/ff0c8c56

68 PesepBubIil ypok. O600maronuii ypok 1 bubnuoteka [JOK
o remam 10 kimacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoxa Bcero Kontpoakueie  Ipaxrueckue fll:;:el{l/lﬂ :)Iglc)l;l;z?;fenbnme
padoTbI padoThbI pecypeni
[TocTosiHHBIE MAarHUTBI U UX

1 B3auMoOeicTBUE. MarHuTHOE II0JIE. 1 bu6nmoreka LIOK
Bektop MaruuTHOM MHAYKUMH. JIMHUM https://m.edso00.ru/ff0c9778
MarHuTHON MHIYKIIUH
MaruuTtHoe 1ose MPOBOJHHKA C

5 ToKOM. OnbIT DpcTena. 1 bubnnorexa [JOK
BzaumopeiicTBue mpoBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopHnas pabora «3yueHue 1 1 bubmmnoreka [HOK
MAarHUTHOTO IOJIA KaTYLIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

4 JlabopaTopHas pabota 1 1 bubmuoreka [IOK
«HUccnenoBanue nercTBUS https://m.edsoo.ru/ffOc9acO
MIOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TTOJIS HA

5 JBIOKYIIYIOCS 3apsKEHHYIO YaCTHILY. 1 bubnuotexa [JOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnexkTpoMarauTHas HHAYKIus. [ToTok

6 BeKTOpa MarHUTHOU uHAykuuu. J/1C 1

HWHAYKIIUHA. 3akoH BHCKTPOMaFHHTHOﬁ



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

naaykuuu Gapanes

10

JlaGopaTopHas paboTta
«HccnenoBanue sIBJICHUS
ANEKTPOMArHUTHOU WHIYKIIHH))

NuaykTuBHOCTB. SIBIeHUE
camouHaykiuu. IJIC caMOMHAYKIIUH.
DHeprusi MarHuTHOTO TOJIST KATYIITKH C
TOKOM. DJIEKTPOMAarHuTHOE IOJIe

TexHuueckue YCTpOﬁCTBa Hn ux
IIPpUMCHCHUC: IIOCTOAHHBIC MAI'HUTHI,
QJICKTPOMAruuThl, SJICKTPOABUIATCIIb,
YCKOPUTCIIN 3JICMCHTAPHBIX YaCTHUII,
HHAYKIMOHHAA I1€Yb

O6o6maromuii ypok «Marautoe
noJie. DNeKTPOMarHuTHasI MHAYKIHSD»

bubnmoreka [IOK
https://m.edsoo.ru/ff0cal50

bub6nmoreka [IOK
https://m.edsoo.ru/ff0ca600

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas pabota no teme
«MaruuTtHoOe nose.
DNeKTpOMarHuTHasi UHIYKLIUSD

bubmmoteka IIOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXaHNYECKUE
koseOanus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpatienue sHEprun

bubmmoteka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«HccnenoBanrie 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil rpy3a Ha
HHUTHU OT JJIMHBI HUTHU U MACChI I'py3a»

14

Konebartenbublit KoHTYp. CBOOOIHBIE

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

QJICKTPOMArHMTHBIC KoJIeOaHUS B
nacajibHOM KoJieOaTeIbHOM KOHTYpE.
Amnanorus MCKIAY MCXaHUYECCKNMU U
SJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akon
COXpPAaHCHUA SHCPIrUr B UACAIIbHOM
Koyie0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipeacrasnenue o 3aTyxaromux
KosieOaHusx. BoIHy X 1eHHbIC
MeXaHUYeCKHe Kojebanus. Pe3onanc.
BbIHy X IeHHBIE 3JICKTPOMAarHUTHBIC
Kose0aHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennsblii Tok. CUHYCOUJAJIbHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYHOE U
JICWCTBYIOIIIEE 3HAYEHHUE CHIIbI TOKA U
HaIpsKEeHUs

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpaucpopmarop. IIpoussoactso,
nepenavya u noTpedieHue
JIEKTPUYECKON YJHEPTUN

YCTpoUCTBO U MPAKTUYECKOE
IIPUMEHEHHE IEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JIMHUH 3JIeKTponepeaady

DKOJIOTHYECKUE PUCKHU TIPU
MPOU3BOJICTBE JIEKTPOIHEPTUH.
KynbTypa ncnosib3oBanus
3JIEKTPOIHEPTUHU B MOBCEIHEBHOM
KNU3HU

bu6nmorexa LIOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHnudeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb

bubnunoreka LIOK

21
pacIpoOCTpaHEHUS U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOccab4
[Tonepeunblie ¥ MPOIOJIbHBIE BOJTHBI
99 3ByK. CKOpOCTh 3BYyKa. | pOMKOCTH bubmmoreka [JOK
3ByKka. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHHIE BOJIHBI, UX
23 cBoiicTBa 1 ckopocTs. [llkana bubmmorexa LIOK
p ' https://m.edsoo.ru/ffOccfeQ
AJIEKTPOMATrHUTHBIX BOJH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBsi3u. Pagmomnoxkarus
o5 KonTponbnas pabota «Konebanus u bubmmoreka [JOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpsimonnHENHOE pacpoCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpeje. bubmuoreka [IOK
ToueuHslil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
OTtpaxeHue cBeTa. 3aKOHbI
27 oTpaxkeHus ceera. [loctpoenue bubmmorexa LIOK
p L P https://m.edsoo.ru/ffOcd4e0
M300pakKeHUH B IJIOCKOM 3epKajie
[Ipenomnenue ceta. [lonHoe
28 BHYTpEHHee oTpakeHue. [IpenenbHbiil bubmuorexa [JOK
YI0JI IOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHHUS
29 JlaGopatopnas pabora «M3mepenue bu6muoreka [IOK
MOKa3aTelis IPEJIOMIICHHS CTEKIIA) https://m.edsoo.ru/ff0cd67a
30 JIunzel. [TocTpoeHne n300pakeHMH B bu6mmoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nrH3e. PopmyIia TOHKOM JIMH3HI.
VBenu4yeHue JTNH3EI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «HccnenoBanue cBOMCTB
M300paXEHUI B TUH3AX)
Hucnepcus cera. Cl0KHBIN COCTaB
39 oenoro ceera. Ller. JlabGopaTopHas
pabota «Habmonenne aucnepcuu
CBETa»
33 Nnrtepdepennus creta. Audpaxims bubmmoreka [JOK
ceera. JludpakiuonHas pemérka https://m.edsoo.ru/ff0ced22
34 [TonepeyHOoCTh CBETOBBIX BOJIH. Bbu6motreka [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/ffOcf02e
35 OnTrueckue MpuOOpPbI U yCTPOICTBa U
YCIIOBHSI UX 0€3011acCHOTO IPUMEHEHHUS
['paHuIBl TPUMEHUMOCTH
36 KJIaccuueckor MexaHukH. [loctynarsl bubnnorexa [JOK
CIIELIMAIBHON TEOPUH https://m.edso0.ru/ff0cf862
OTHOCHUTEIIEHOCTH
OTHOCHUTENBHOCTH OJIHOBPEMEHHOCTH. BuG OK
nom
37 3ameIeHre BpEMEHH U COKpaIlleHue mmorera L
R https://m.edsoo.ru/ffOcfa42
OHeprusi ¥ UMIYJIbC PEIATUBUCTCKOMN Bu6 OK
38 gacTullbl. CBSI3b MACCHI C YHEPTHUEH U nomorexa L
HMITYTHCOM. DHEprus MOKos https://m.edsoo.ru/ffOcfc68
Kontponbnas padota «Onrtuka. BuG OK
39 OCHOBBI CIETIHATTHFHON TEOPUHU nomorexa I

OTHOCHUTCIIBHOCTH))

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otounbl. opmyna [lnanka. DHeprus

bubnunorexa LIOK

40
Y UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAaHUE B LIOK
nOIMoTEKa
41 . A.T.
porospexra. Onrrer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poToddpexra. YpaBHEHHE
42 BﬁHmTegI)Ha .]'qu)l(b(i)OTOB(l)(geKTa bubnxorexa LIOK
a ’ https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» portosrddexra
Jasnenue cBera. Onbitsl [1. H.
43 JlebeneBa. XuMuueckoe ACHCTBUE bubmmorexa LIOK
AICBa. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpoucTsa u
MPAKTUYECKOE MPUMEHEHHUE:
44
dhoToseMeHT, GOTOIATUHK,
CONHEYHas OaTapesi, CBETOUOT
45 Pemrenue 3amau mo reme «JI€MEHTHI bubmuoreka [IOK
KBaHTOBOM ONTUKU https://m.edso0.ru/ff0d0302
Monens atoma Tomcona. OmBITEL
46 Pesepdopna no paccesHuro a-4actu bubmmorexa [OK
PRLOPA p t https://m.edsoo.ru/ff0d091a
[LmanerapHast MOJ€Ib aTOMa
bubnmnorexa LIOK
47 IT b
OCTYJIaTHL bopa https://m.edsoo.ru/ff0dOafa
N3nydenue u noronieHue GoTOHOB
48 m 1/1}1,16 exojie aTOM:I co H(()bro OBHsI bubmmorexa LIOK
p pexol . A P https://m.edsoo.ru/ff0dOafa
SHEPTUH Ha apyroi. Buasl criekTpos
BonnoBsie cBolicTBa yacTuil. BosHBI
. bubnuotexa [JOK
49 ne bpoins. Kopnyckymnsapao-

BOJIHOBOM AyaJIu3M. CrnoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
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BBIHYKACHHOC U3TYYCHUC

50

51

52

53

54

55

56

OTKpBITI/IC PaAnO0aKTHUBHOCTH. OMBITEI

Pesepdopaa no onpexnenenuio cocrasa

PaaAOaKTUBHOI'O U3JTYYCHUSA

CgoiicTBa anbda-, 6era-, raMma-
u3NydeHus. Biusaue
PaJMOaKTUBHOCTH Ha )KHBBIC
OpTraHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacna.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inyyeHue

DHeprusi CBA3U HYKJIOHOB B sIJIpe.

S nepHble peakuuu. SnepHbii
peaktop. [IpobrnemMsbl, mepCeKTUBEL,
JKOJIOTUYECKUE aCIIEKTHI SIACPHON
SHEPreTUKHU

DneMeHTapHble yacTullbl. OTKpBITHE
MO3UTpOoHA. MeToibl HAOMIOACHUS U
PErucTpalvy JIEMEHTAPHBIX YaCTHII.
Kpyrusiii cton «®yH1aMeHTaabHbIe
B3anmMoaercTBUg. EMMHCTBO
(bU3UIECKOI KapTUHBI MUPa»

Bup 3Bé3nnoro neba. Co3Be3aus,
SIpPKUE 3BE3/1bl, MIJIAHETHI, UX BUIUMOE
nBrkeHue. CoaHeuHas CHCTeMa
Comnsaue. CoiiHeuHast akTUBHOCTb.
Ncrounuk sHeprun ConHua v 3BE311

bubnmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1356

bu6nmnorexa LIOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

58

59

3BE3bI, UX OCHOBHBIE
XapaKTePUCTUKH. 3BE3/IbI TNIABHOM
nocJieioBaTeabHOCTU. BHYyTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIE
MIPEJICTABICHUSI O POUCXOKICHUU U
sBomtounu CoJiHIa U 3BE3]T

Muneunsiit [Iyte — nama [Manaktuka.
[Tonoxenue n nuxenue ConHua B
l'anaktuke. I'amaktuku. YEépHbie
JBIPBI B SIAPAX TATAKTHK

Bcenennas. Pa3z0oeranue rajgakTuK.
Teopust bonbioro B3pbIiBa.
PenukToBoe n3iyuyenue.
MeraranakTuka

60

61

62

63

Hepemennsie npobieMbl acCTpOHOMUHT

KonTtponbHas pabota «1eMeHTHI
aCTPOHOMHUU U aCTPOPUIUKI

O6o6matomuit ypok. Ponb pusuku u
aCTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COLIMAIbHON 1
ATUYECKOH cdepax IesaTeIbHOCTH
YyeJIoBeKa

O6o6maromuit ypok. Pois u Mmecto

(GU3MKU ¥ aCTPOHOMUH B
COBPEMEHHOM HAYyYHOU KapTUHE MUPA

64

O6o06matromuii ypok. Pons
¢buznueckoil Teopun B GopMHUPOBaAHUU
MpEJCTaBICHUN 0 (PU3NYECKOM
KapTUHE MHpa




Ob6o06maromuit ypok. Mecto
(hbU3UYECKOI KapTUHBI MHPaA B 00IIEM

65 1
PSIy COBPEMEHHBIX €CTECTBEHHO-
HAYyYHBIX PEJCTaBICHUN O IPUPOIE

66 PesepBHbIil ypok. MaruutHoe 1oie. 1
DNeKTpOMarHuTHast UHIYKIUs
PesepBubiii ypok. OnTuka. OCHOBBI

67 CHEIHAILHON TeOpUn 1
OTHOCUTEITLHOCTH
Pesepnbiii ypok. KBantoBas ¢pusuka.

68 DNeMEeHTbI ACTPOHOMUH U 1 bubmmorexa [JOK

P https://m.edsoo.ru/ff0d1784
acTpodu3uku
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






