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HOACHUTEJBHASA 3AIINCKA

[IporpamMma no ¢usuke 6a30BOro ypoBHs Ha ypOBHE CpellHEro ooiero oopa3oBanus pa3paboTaHa Ha OCHOBE IMOJIOKEHUN U TpeOOBaHUI K
pe3ylbTaTaM OCBOCHHSI OCHOBHOU 00pa3oBaTelbHOU mporpammel, npeactaBieHHbix B ®I'OC COO, a takke ¢ yuérom (enepanbHoi paboueit
IporpaMMbl BOCIIMTaHHS M KOHIENIMM NpenojaBaHus ydeOHoro mnpenMera «®Pusmka» B 00pa3oBaTeNbHBIX OpraHu3anusax Poccuiickoi
®denepannu, peaau3yroMX OCHOBHbIE 00pa30BaTEIbHbBIE POTPAMMBI.

Copep:xanuie mporpaMmsbl o (U3UKE HAMPABICHO Ha (OPMUPOBAHNE €CTECTBEHHO-HAYYHOM KapTHHBI Mupa oOyuatomuxcst 10—11 kmaccos
npu oOyueHuH uX (u3nKe Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-AEATEIBHOCTHOrO moaxojna. IIporpamma mo (u3HKe COOTBETCTBYET
tpeboBanusiMm ®PI'OC COO K IUIAHUPYEMBIM JHUYHOCTHBIM, MPEIMETHBIM M METalpeIMETHBIM pe3ysbTaTaM OOYYEHHs, a TaKKe YUHUTHIBACT
HEO0OXOIMMOCTh peaTu3alliid MEXIPEIMETHBIX CBsI3el (PU3UKU C €CTECTBEHHO-HAyYHbIMH Yy4eOHBIMU TpeaMmeTamu. B Heil ompenensorcs
OCHOBHBIE 111 H3yueHus (M3UKU Ha YPOBHE CpeJIHEro o01ero oopa3oBaHus, IiaHUPyeMble Pe3yIbTaThl OCBOCHUS Kypca (DU3UKHU: TUUYHOCTHEIE,
MeTaIpeIMETHbIE, IpeAMETHBIC (Ha 6a30BOM ypOBHE).

[Iporpamma no (pu3KKe BKIIOYAET:

® IUIAHUpPYEMBbIEC PE3yIbTAThl OCBOCHHS Kypca (GU3MKH Ha 6a30BOM YPOBHE, B TOM YHCIIE IPEIMETHBIC PE3YIIbTATHI IO TOaM O0YUYCHHUS;

e cozaep:kanue yueOHoro npeamera «Pusnkay 1o rogaM oOydeHus.

®du3nka Kak Hayka o0 HauOoJiee OOIIMX 3aKOHAX MPUPOJIbI, BBICTyNAsl B KaueCTBE Y4EOHOTO MpeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIN
BKJIQJl B CUCTeMY 3HaHUH 00 okpyxkaromeMm mupe. IIIkompHBIH Kypc QHU3UKH — CHCTEMOOOPA3yIOUIMH A €CTECTBEHHO-HAyYHBIX Y4eOHBIX
MIPEMETOB, TOCKOJIBKY (PU3MUECKUE 3aKOHBI JIeKAT B OCHOBE IPOILIECCOB U SBJICHUN, U3y4aeMbIX XUMUel, Onoorue, pusndeckoil reorpadpuein u
acTpoHoMuel. Vcnonb3oBaHue U akTUBHOE MPUMEHEHHE (PU3NUYECKUX 3HAHUU OINpesessieT XapakTep U pa3BUTHE Pa3HOOOPAa3HBIX TEXHOJOTUH B
cdepe PHEepPreTUKH, TPAHCIOPTa, OCBOCHUS KOCMOCA, MOJIyY€HHs HOBBIX MaTepUaloB C 3aJlaHHBIMM CBOMCTBaMM U Jpyrux. Msyuenue ¢puszuku
BHOCHUT OCHOBHOH BKJIa/l B (JOPMHUPOBAaHUE €CTECTBEHHO-HAYYHOU KapTHHBI MUpa 00ydJaromuxcs, B GOpMUpOBaHHE YMEHUN IPUMEHATh HAYUHBIN
METO/ TO3HAHMS MIPU BBITOJIHEHUH UMM YUEOHBIX UCCIIeI0BaHUM.

B ocHOBY Kkypca (pu3uku J1s1 ypoBHS CpeIHEro 00IIero 00pa3oBaHus MOJIOKEH PsiI UlIeH, KOTOPhIE MOYXHO paccMaTpUBATh KaK MPUHIUIIBI
€ro MOCTPOEHHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEM KypC SIBIISIETCS JIOTUYECKH 3aBEPLIEHHBIM, OH COJAEPKUT MaTepuall U3 BCeX pa3zesioB (pU3UKH,
BKJIIOYAET KaK BOMPOCHI KIIACCUYECKOM, TaK U COBPEMEHHON (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEeWl maTtepuan Kypca (Gpu3uku oObeAMHEH BOKPYr (uU3MUEeCKuX Teopwil. Bemymmm B Kypce
sBigeTcss GOpPMHUPOBAHUE MTPEJICTABICHUM O CTPYKTYPHBIX YPOBHSAX MaT€pUH, BEILIECTBE U IOJIE.

Hoesa ecymanumapusayuu. E€ peanusanus npeanonaraeT UCIOJIb30BaHUE T'YMaHUTApHOTO MOTeHIMala (GU3UYECKON HAayKd, OCMBICIEHUE
CBSI3U Pa3BUTHUS (PU3UKHU C Pa3BUTHEM OOILECTBA, & TAK)KE C MUPOBO33PEHYECKHMHU, HPABCTBEHHBIMH U HKOJIOTHUECKUMHU MPOOIEMaMH.



Hoes npuxnaonou nanpasénennocmu. Kypc Qu3uku npeamnonaraeT 3HAKOMCTBO € HIMPOKMM KPYrOM TEXHMUYECKUX U TEXHOJIOTMYECKUX
IPUIIOKEHUH U3YYEHHBIX TEOPUI U 3aKOHOB.

Hoes osxonocuzayuu peannsyercsi IMOCPEACTBOM BBEACHMSI JJIEMEHTOB COJEpP)KaHHSA, IOCBALIEHHBIX JKOJOTMYECKUM IIpodiieMaM
COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C PA3BUTUEM TEXHUKH U TEXHOJIOTHH, a TAKXKe 00CYKICHHS MPOOJIEM palliOHAILHOTO MTPUPOIONOIB30BaHUS U
HKOJIOTUYECKOM O€30M1acCHOCTH.

CrepHEBBIMH 3JIEMEHTaMU Kypca (U3MKM Ha ypOBHE CpeJHero oOuiero oOpa3oBaHUs SBIAIOTCS (pu3nueckue Teopuu (popmMHpoBaHUE
MPEJCTABICHUN O CTPYKTYPE MOCTPOCHHSI (PU3MUECKON TEOpHH, POJIH (PYHAAMEHTAIBHBIX 3aKOHOB U MIPUHIUIIOB B COBPEMEHHBIX MPEICTaBICHUSIX
0 MIPUPOJE, TPaHUIAX IPUMEHUMOCTH TEOPUM, JJIsl OTIMCAHUS ECTECTBEHHO-HAYUYHBIX SIBJICHUN U IPOIIECCOB).

CucTeMHO-esTeIbHOCTHBIN MOAX0/ B Kypce (PU3UKHU peanu3yeTcs Mpexkae BCero 3a CuéT OpraHu3aliy SKCIIepUMEHTAIbHOMN 1eATeIbHOCTH
obyyaromuxcs. s 6a3oBoro ypoBHs Kypca (DU3MKM — 3TO HCIHOJIb30BAHUE CHUCTEMbI (PPOHTANBHBIX KPATKOBPEMEHHBIX JKCHEPUMEHTOB U
nabopaTopHbIX paboT, KOTOpbIE B Mporpamme Mo (u3nKe oOBbeIWHEHBI B OOMIMK CHHCOK YYEHHMUYECKHX IMPAKTHYECKHX paboT. BwineneHwe B
YKa3aHHOM TiepedHe J1abopaTOpHBIX padoT, MPOBOAMMBIX JJIsl KOHTPOJIS M OIICHKH, OCYILECTBIISICTCSl YIaCTHHKaMH 00pa30BaTeIbHOTO IpoIiecca
UCXO0/ U3 0COOEHHOCTEH MJIaHMPOBAHUS U OCHALIeHUs kaOuHera (usuku. [Ipu 3TOM oOecrieunBaeTcs OBJIAJCHUE OOYYAIOUIMMUCA YMEHUSIMU
IIPOBOJIUTh KOCBEHHBIE M3MEPEHHUs, UCCIIEOBAHUS 3aBUCUMOCTEH (M3UUECKUX BEIMYUH U MOCTAHOBKY OIIBITOB IO MPOBEPKE IMPEI0KEHHBIX
TUIIOTES.

bonbiioe BHUMaHuE ynensieTcs pelieHHIo pacy€THBIX M KauyecTBEHHBIX 3ajad. [Ipu aToM JI1s pacu€THBIX 3ajjad MPUOPUTETOM SIBIISIOTCS
3aJ]auy C SBHO 3a/JaHHON (PM3UYECKOM MO/IeNbI0, O3BOJISAIOIINE TPUMEHSTh N3yUYSHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJTHOTO pa3Jiena Kypca,
TaK M UHTETPUPYS 3HAHMSA U3 Pa3HBIX pa3fenoB. [ KayecTBEHHBIX 3aJad MPUOPUTETOM SBISIOTCS 3aJaHus Ha OOBSICHEHUE MPOTEKAHMS
¢u3nyecKux SBJICHUM U TMPOLIECCOB B OKpYXarolled >KU3HM, TpeOyrolue BblOOpa (U3NYECKOM MOJENu Ui CUTyallud MpakTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootrBerctBuu ¢ tpedoBanusmMu @I'OC COO k marepuaIbHO-TEXHUUECKOMY O0OEeCIIeUeHHI0 YueOHOro mpolecca 6a30Bblii ypOBEHb Kypca
¢u3MKN Ha YpOBHE cpenHero obmero obpa3oBaHMs JOJDKEH HM3y4yaTbCs B YCJIOBUSAX IPEIMETHOro KaOuHeTa (DU3MKUM WIM B YCIOBHUSX
MHTETPUPOBAHHOIO KaOMHETa NPEIMETOB €CTECTBEHHO-HAYYHOro LMKiIa. B kaOuHere (QU3MKM NOIKHO ObITh HEOOXoauMoe JiabopaTopHOE
00opyioBaHUE /7S BBIMOIHEHUSI YKA3aHHBIX B ITpOrpaMMe Mo (GU3MKe yYEHUUYECKUX IPAKTUUECKUX paboT U IEMOHCTPAIMOHHOE 000pYy/I0BaHUE.

JleMoHCTpaloHHOEe 00Opy/noBaHUE (QOPMHUPYETCSI B COOTBETCTBHUM C NPUHLUIIOM MHUHHUMAaJIbHOW JOCTATOYHOCTH U OOECHEUMBAET
MIOCTAHOBKY NEPEYMCICHHBIX B IMporpamMme Mo (U3MKE KIIOYEBBIX JEMOHCTpAIMi JUIsl MCCIEJOBAHUS H3YyYaeMbIX SIBIEHUH M IPOILIECCOB,
HMIIUPUYECKUX U PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX NPUMEHEHUH.

JlaGopaTopHoe 000pyI0BaHUE V1T YICHUUECKUX MPAKTHIECKUX pad0T GOPMHUPYETCS B BHIE TEMATHIECKHUX KOMITJIEKTOB U 00CCTICUMBACTCS
B pacuéTe OJHOr0 KOMIUIEKTa Ha JABYX oOydarommxcs. TeMaTndyeckue KOMILIEKTHI 1a00paTOpHOTO 000pyI0BaHM S JOKHBI ObITh MOCTPOEHBI Ha



KOMIUIEKCHOM HCIIOJIb30BaHUM aHAJIOTOBBIX W IU(PPOBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX HM3MEPHUTEIBHBIX CHCTEM B BHIE IH(POBBIX
J1ab0paTOpHiA.

OCHOBHBIMU LETSIMH U3Y4EHUS (PU3UKU B 001IEM 00pa30BAHUU SIBISIOTCS:

bopMupoBaHHE HHTEpeca M CTPEMJICHHS OOYYAIOIIMXCA K HAyYHOMY HM3YYCHHIO IPUPOJbI, Pa3BUTHE HMX MHTE/UICKTYAJIbHBIX H
TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEJCTABICHUN O HAYYHOM METO/IE MMO3HAHUS U (POPMUPOBAHUE HCCIEA0BATEIHCKOTO OTHOLIECHUS K OKPY)KAIOIIUM SIBIICHUSIM;
(dbopMHpOBaHHE HAYYHOTO MUPOBO33PEHUSI KaK pe3yibTaTa U3YYeHHsI OCHOB CTPOEHUSI MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (PM3UKH;
(dbopMupoBaHHE YMEHUI OOBACHATH SBJICHUS C UCIOJIb30BaHUEM (DM3MUECKUX 3HAHUM U HAyYHBIX J0Ka3aTEeIbCTB;

(hopMUpOBaHHE TIPEIICTABICHHUIA O POJIA (PU3HUKH JIJIS PA3BUTHSI IPYTHX €CTCCTBCHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA.

JlocTHkeHHEe ITHX 1esieii 00eceYnBaeTCs PEIIeHUEM CIICAYIONIMX 3a/1a4 B MPOIIECCe U3YUCHHUS Kypca GU3UKH Ha YPOBHE CPEIHETO 0OIIIero
o0Opa3oBaHMs:

npuoOpeTeHnue CUCTEMBbI 3HaHMK 00 OOHMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHIX, BKIIOYAs MEXaHUKY, MOJICKYISAPHYIO
(GU3HKY, JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U JIEMEHTHI aCTPO(U3HKHY;

dbopMUpOBaHHE YMEHHH MPUMEHSATH TEOPETHUECKUE 3HAHUS ISl OOBSCHEHHs] (PU3NYECKUX SIBICHUN B MPHUPOAE U JUIS MPUHSATHUS
MPAKTUYECKUX PEIICHUI B IOBCEIHEBHOM KU3HU;

OCBOEHHE CITOCOOOB PEUICHUS Pa3IHYHBIX 33/1a4 C SIBHO 3aJaHHON (PU3MYECKON MOJAENbI0, 33/1a4, MOIPa3yMEBAIOIINX CaMOCTOATEIbHOE
co3/aHue (pU3NUECKO MOJIeNU, aIeKBaTHON yCIOBHM 3aauu;

MOHUMaHUe (PU3NYECKUX OCHOB U TMPHUHIIMIIOB JEHCTBUS TEXHHUUYECKUX YCTPOMCTB M TEXHOJOTMYECKUX MPOIECCOB, UX BIUSHUS Ha
OKPY’KaIOIIYIO Cpeny;

OBJIQJICHHE METOJIaMU CAMOCTOSITEJILHOTO TIJIAHUPOBAHUS W TMPOBEACHUS (DU3UYECKUX HSKCIIEPUMEHTOB, aHaln3a M WHTEPIpPETalUU
nH(pOpMaLINH, ONIPEIETICHHS T0CTOBEPHOCTHU MOTYYEHHOTO PE3yJIbTaTa;

CO3JJaHUE YCIOBUH JUIS pa3BUTUS YMEHUIN ITPOEKTHO-UCCIIEN0BATEIBCKOM, TBOPYECKON JAEATEIBHOCTH.

Ha u3yuenne ¢usnku (0a30BbIi ypoBEeHb) Ha YPOBHE cpesiHero oouiero oopasosanust orsoautcs 136 yacos: B 10 knacce — 68 yacos (2 yaca
B Henenmo), B 11 kimacce — 68 yacoB (2 yaca B HEJIEIO).

[Ipemiaraemselii B mporpamme 1o (usuke nepedeHpb Ja00paTOpHbIX U MPAKTUYECKUX padoT SBJISETCS PEKOMEHOBAHHBIM, YUUTENb JAeIaeT
BBIOOD MpoOBeieHNUs 1a00paTOPHBIX PA0OT U OMBITOB € YUETOM MHIUBUAYATbHBIX 0COOEHHOCTENH 00yUarOIUXCsl.



COILEPKAHHUE YYEBHOI'O IPEIMETA

10 KJTACC

Pa3neu 1. ®usnuka U MeTOIbI HAYYHOIO MIO3HAHUS

®usuka — Hayka o npupone. Hayunsle MeTOAbI MO3HAHMS OKpYXarowmero mupa. Poiap sKkcliepuMeHTa M TEOpUM B IIPOLECCE MTO3HAHMS
IPUPOJBL. DKCIIEPUMEHT B (PU3UKE.

MogenupoBanue (GU3NUECKUX SBIEHUN U mpoueccoB. Hayunble rumores3bl. dusnueckue 3aKoHbl U T€OpUH. ['paHUIBI TPUMEHUMOCTH
¢bu3nveckux 3aKoHOB. [IpUHITUT COOTBETCTBUSI.

Poib 1 MecTo Gpu3nKu B JOpMHUPOBAHUN COBPEMEHHON HAyYHOU KapTUHBI MUPA, B IPAKTHYECKON JCATEIHOCTH JIFOICH.

Jlemoncmpayuu

Amnainorosble U HU(PPOBbIE U3MEPUTEIbHbIEC TPUOOPHI, KOMIIBIOTEPHBIC TATUUKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe 1BukeHre. OTHOCUTEIBbHOCTh MEXAaHUUECKOTO ABMKeHUA. Cuctema oTcuéra. Tpaekropus.

[lepemenienue, ckopocTh (CpeaHssi CKOPOCTb, MTHOBEHHAsI CKOPOCTh) M YCKOPEHUE MaTepUalbHON TOYKU, UX MPOEKIMHU HA OCH CHUCTEMBI
koopauHaT. CrojkeHue nepeMerieHnii U CI0KEeHUEe CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsIMOJMHENHHOe ABWXKeHHe. ['paduku 3aBUCMMOCTH KOOpAMHAT, CKOPOCTH, YCKOPEHHS, NMYyTH U
IIEpEMEIEHUS MaTEpUAIbHON TOYKU OT BPEMEHH.

CBoOoaHoe majieHre. Y cKopeHue CBOOOIHOTO TaICHHUS.

KpuBonuHueliHoe nBukeHue. [[BUKeHNEe MaTEPUAIIBHONW TOUYKH 110 OKPYKHOCTH € TIOCTOSSHHOM IO MOAYJIK0 CKOPOCTBIO. YTJIOBasi CKOPOCTS,
JTMHEeWHas ckopocTb. [lepuon u yacrota oOpamenus. LleHTpocTpeMUTENIbHOE YCKOPEHHE.

TexHnuyeckue ycTpoicTBa U NPaKTUIECKOE IPUMEHEHNE: CITUAOMETD, IBUKEHUE CHAPSIIOB, LIEMHBIE U PpEMEHHBIE TIEpEayn.

Jlemoncmpayuu

Monens cucteMbl 0TCUETa, MIUTIOCTPALlUs KHHEMAaTHYECKUX XapaKTEPUCTUK JIBUYKEHUSI.

[IpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHNEM MPOCTHIX MEXAHU3MOB.

[Tagenuie Ten B BO31yX€ U B Pa3peKEHHOM ITPOCTPAHCTBE.

Habmonienue aBrxeHus Tena, OpoleHHOTro Mo YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOIHOTO MaeHHUs.



Hamnpanenue ckopocTy npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3ydyeHne HepaBHOMEPHOTO JBHXKEHUS € LIEJIBIO ONPEAEIEHNUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLIEHHS MEXKAY MYTSIMU, MOPOWJECHHBIMU TEJIIOM 3a MOCJIEIOBATENbHBIE PAaBHBIE IPOMEXKYTKH BpPEMEHHU IpPH
PaBHOYCKOPEHHOM JIBH>)KEHHH C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yuenune nBUKEHUS MIAPUKaA B BI3KOU KUIKOCTH.

N3ydenne nBukeHHs TeIa, OPOINICHHOTO TOPH30HTAIBHO.

Tema 2. /lunamuxa

[Tpuniun otHocutensHocTu ['anunes. [lepsiif 3akoH HetoToHa. MTHEepLMalibHBIE CUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunuun cynepno3unuu cui. Bropoit 3akoH HproToHa myigs MarepuanbHOW TOUku. Tpetuil 3akoH HbroToHa mis
MAaTEpHAIbHBIX TOYEK.

3akoHn BcemupHoro Tsarorenus. Cuna tspkectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Bunsl Tpenust (mokost, ckonbxenusi, kauenus). Cuna tpenusa. Cyxoe tpenue. Cuna TpeHUS! CKOIBXKEHUS U CHJIA TPEHUS MOKOS.
Koaddunment tperus. Cuita COMPOTHBIICHUS TIPH JBUKCHUH TEJa B KUIAKOCTH WIIH Ta3e.

[TocTymarenbHOE U BpalaTelbHOE ABMKEHNE a0COMOTHO TBEPOTO Tea.

MOMEHT CuiIbl OTHOCHUTENIBHO OCH BpaleHus. [lieuo cuibl. Y cioBus paBHOBECUS TBEPIOIO TEIA.

TexHruueckue yCTpouCTBa U NMPAKTUUECKOE TPUMEHEHUE: TTOAIUITHUKY, JBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrieHne nHepuuH.

CpaBHeHME MacC B3aUMOJICHCTBYIOIINX TEN.

Bropoii 3akoH HeroToHa.

N3mepenue cu.

CnoxxeHue CHIl.

3aBHUCHUMOCTD CHJIBI YIPYTOCTH OT AehOpMaIiu.

Hesecomocts. Bec Tena nmpu yCKOpEHHOM NOABEME U NTAJEHUH.

CpaBHeHME CUIT TPEHUS TTOKOSI, KAYEHUS U CKOJIBKECHHUS.

VYcnoBus paBHOBecHs TBEPIOTO Tesia. Buabsl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomuol

Nzydenne nBuxenust Opycka 1Mo HaKJIOHHOW MIIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJT YIIPYTOCTH, BOSHUKAIOIIKMX B MIPYKUHE U PE3MHOBOM 00pasIle, OT ux nedopmaruu.

HccnenoBanue ycinoBuii paBHOBECHS TBEPAOTO TEJa, UMEIOIIETO OCh BpAILICHUS.

Tema 3. 3akonvl coxpanenus 6 Mexanuke

Nmnynbsc maTepuanbHON TOUKH (T€Ja), CHCTEMbl MaTepUANIbHBIX TOYEK. MIMIyJIbC CUITBI U U3MEHEHUE MMITYJIbCa TeJa. 3aKOH COXPAHECHUS
uMnyJibca. PeakTuBHOE IBUKEHUE.

Pabora cribl. MOIIHOCTE CHJIBL.

Kunernueckas sHeprusi MaTepuaibHOM Touku. Teopema 00 M3MEHEHNN KHHETUYECKON SHEPTUH.

[Torenumansuass »Heprusa. [loTeHImanbHas SHEpPrusi ynpyro ae@opMupoBaHHON mpyxkuHbl. lloTeHIManbHAs SHEpPrus Teina BOIU3U
MMOBEPXHOCTU 3EMIIH.

[ToTeHnmanpHble U HEMTOTEHIIMAIbHBIC CHUJIbI. CBs3b pabOTHl HEMOTCHITMAIBHBIX CHJI C K3MEHEHHEM MEXaHMYECKOW SHEPTUHM CUCTEMBI Tell.
3aKOH COXpaHEHHUs MEXaHUYECKON IHEPTHUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHUUecKue ycTpocTBa U IPAKTUYECKOE IPUMEHEHUE: BOAOMET, KONIEP, NPYKUHHBIN MUCTOJET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeaxTnBHOE ABMKEHIE.

[Tepexon moTeHNIMATBLHON YHEPTUH B KHHETHUECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yuenune abCoOMOTHO HEYNPYTOro yaapa ¢ MOMOMIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanue cBs3u pabOThI CUITBI C U3MEHEHWEM MEXaHWYECKON PHEPTUH Teja Ha MPUMEpE PACTSHKEHHS PE3UHOBOTO KIyTa.

Pa3nea 3. MonekynsipHast pu3nka 1 TepMOIHHAMHUKA

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYECKOU meopuu

OcCHOBHBIE MOJIOXKEHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOPUH U UX OIbITHOE o0ocHOBaHUE. bpoyHoBckoe aBmxkenue. uddysus. Xapakrep
JBUKEHMSI U B3aMMOJEMCTBUS YacTHIl BellecTBAa. MoJenu CTpOEHMs ra3oB, KUAKOCTEW M TBEPIBIX TeM M OOBSICHEHHE CBOMCTB BELIECTBA HA
OCHOBE 3THUX Mojenel. Macca u pasmepsl Monekyi. Konndectso Bemectsa. [locrosinnas ABoraapo.

Temnosoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Monens uaeansHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYISIPHO-KMHETHYECKON TEOpUHU HICaIbHOTO ra3a. AOCONIOTHAsl TeMmIepaTypa Kak
Mepa CpeaHEHd KHHETHYECKOW HSHEpPruu TEIUIOBOro ABWXeHHs dactull rasza. lllkama temmneparyp KenbBuHa. ['a30oBble 3aKOHBI. YpaBHEHUE



MenpeneeBa—Knanelipona. 3akon [lanbrona. M3omporecchl B HAeaJbHOM ra3e C IOCTOSHHBIM KOJMYECTBOM BellecTBa. ['paduyeckoe
MIpeICTaBJICHUE U30IIPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHU4YecKue YCTPONCTBA M MPAKTUICCKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, TOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BELECTBa, (PoTOrpaguu MOJIEKys OPraHUYECKUX COSAMHEHUN.

OnpiThl 10 AU PYy3Un KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBUKEHHUS.

Mogens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYJISIPHOIO B3aUMOACHCTBUA.

Mopenb, HIUTIOCTPUPYIOLLAs TPUPOJTY 1aBJICHUS ra3a Ha CTEHKU COCY/a.

OMBITHI, WJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UJ1€aJIbHOTO T'a3a, H30IPOLIECCHI.

Vuenuueckuii s3xcnepumenm, 1a6opamophvie pabomul

Omnpenenenre Macchl BO3yXa B KJIACCHOM KOMHATe HA OCHOBE M3MEpEeHU 00bEMa KOMHATHI, TABJICHHS U TEMIIEpaTypbl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEK/y TApaMETPaMU COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnoevt mepmoounamuku

TepmoauHamMuueckas cucreMa. BHYTpeHHsIST SHEpPTHsl TEPMOJIMHAMHYECKOM CUCTEMBI U CIOCOObI €€ m3MeHeHus. Koan4ecTBO TEeTUIOTh U
pabota. BHyTpeHHSs1 SHEPTUsT OHOATOMHOTO HAEANBHOTO Ta3a. Buabl Termonepenauyn: TEIIONMPOBOIHOCTb, KOHBEKIIHS, H3TyYeHue. Y AenbHas
TEIIOEMKOCTD BellecTBa. KoanyecTBO TEMIOTHI pHU TEIUIoNepeaaye.

[Tonsitue 06 ammabatHOM mporiecce. [lepBriii 3aK0H TepMoanMHamMukH. [[puMeHeHHne MepBOro 3akoHa TEPMOJUHAMUKHU K H30IPOIIECCAM.
I'paduueckas unTepnperanus paboThI rasza.

Bropoii 3akon TepMoanHamMuku. HeoOpaTuMocTh MpoiieccoB B MpUPO/IE.

TennoBsie MamuHbl. [IpUHIMIBL JEHCTBUS TEIUIOBBIX MaluH. [IpeobpazoBanus sHEPTUH B TEIUIOBBIX MamnHax. Koadduiment nonesHoro
neiictBus Tenooi MamuHbl. [{uki KapHo 1 ero ko3 guimeHT mnoie3Horo AeucTBrs. DKOJ0rn4eckue npoOaemMbl TEIIOOHEPTETUKH.

TexHu4ecKue ycTporCcTBa M MPAKTUIECKOE IPUMEHEHHUE: IBUTATENIb BHYTPEHHETO CrOpaHus, OBITOBON XOJIOMMIbHUK, KOHJIUIIHOHED.

Jlemoncmpayuu

H3meHeHne BHYTpEHHEW HSHEPrUM Tela MPH COBEpIICHHH pPaOOTHI: BBUIET MPOOKM U3 OYTBUIKM TOJ JEHCTBHUEM CXKATOTO BO3/yXa,
HarpeBaHue 3Qupa B JATYHHOU TPyOKe MyTEM TpeHus (BUACOAEMOHCTPAIINS).

N3menenne BHyTpeHHEH YHEPTUH (TEMIIEpaTyphl) TENa MPHU TEIIonepeaaye.

OnsIT 0 aguabaTHOMY PACHIMPEHUIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATElNsl BHYTPEHHETO CTOPaHUsl, peaKTUBHOTO JBUTATEIIS.



Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3Mepenne yienbHOM TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapoobpazoBanue u koHAeHcanus. VMcnapenue w kumneHue. AOCONIOTHAS W OTHOCHTENbHAs BIAXKHOCTH BO3ayxa. HachImeHHBIA map.
VY aenpHas TemoTa napoodpazoBaHus. 3aBUCHUMOCTb TEMIIEPATYpPbI KUTICHUS OT JAaBJICHUS.

Teépnoe teno. Kpucrannmnyeckue u amopdHblie Tena. AHU30TPONuUs CBONCTB KpucTayioB. JKuakue kpuctamisl. CoBpeMeHHbIE MaTepPHAIbL.
[InaBnenue u kpucramuzanus. Y aesibHas TerioTa miasienus. Cyoaumanus.

YpaBHEHHE TEIJIOBOTO OanaHca.

TexHuyeckue ycTpOHCTBA M MPAKTHUECKOE MPUMEHEHHUE: TUTPOMETP U MCUXPOMETP, KaJOPUMETP, TEXHOJIOTUHN MOTYyYEHHUS] COBPEMEHHBIX
MaTepuasoB, B TOM YUCIIE HAHOMATEPHAJIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MTAPOB.

Kunenue npu moHM>KEHHOM JIaBJICHUH.

CriocoObl U3MepeHus BIaKHOCTH.

HaGiroienne HarpeBaHus ¥ IUIABJICHUS KPUCTAILUTHIECKOTO BEIICCTBA.

JleMoHCTpanusi KPUCTAILIOB.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenne OTHOCUTENBHOU BIIaKHOCTH BO3yXa.

Paznen 4. DaekTpoauHaMunka

Tema 1. dnekmpocmamuxa

OnexTpuzanus Tel. DJIEKTpUUECKUi 3apsaf. /IBa BUAA 2JIEKTpUYECKUX 3apsaoB. 1IpoBOIHMKM, OUAIEKTPUKU U MOJIYIPOBOJHUKH. 3aKOH
COXPAHEHHUS ANEKTPUUYECKOTO 3aps/a.

B3anmopeiictrue 3apsanoB. 3akoH Kynona. TodeuHslld 3JIEKTpUYECKUH 3apsii. DiaeKkTpuyeckoe mnoje. Hanpsyk€HHOCTh 3JIEKTPUYECKOro
nosist. [IpuHIMI cynepno3unuy JEeKTPUIECKUX Mosei. JIMHNK HanpsyKEHHOCTH 3JIEKTPUYECKOTO TTOJS.

Pabota cun anexrpocrarudeckoro nois. [lorenuuan. Pasnocts noreHnuanos. [IpoBOAHUKM U TUDIEKTPUKU B 3JEKTPOCTATHUECKOM TOJIE.
JsnexTpudeckas MPOHULAEMOCTb.

OnexTpoéMkocTh. KonneHncarop. DneKTpo€MKOCTh IIIOCKOT0 KOHIEHCATOopa. DHEPrus 3apsKeHHOT0 KOHIEHcaTopa.

TexHuuyeckue ycTpoiicTBa W NPAKTUYECKOE MPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETpP, JJIEKTpOCTaTHYecKas 3allluTa, 3a3eMIICHHE
3JIEKTPONIPUOOPOB, KOHJICHCATOP, KOMUPOBAJIbHBIN amnmapar, CTpyHHbINA IPUHTEP.



Jlemoncmpayuu

YCTpoicTBO M MPUHIUIT JEHCTBUS SJIEKTPOMETPA.

B3anmoneiicTBre HAANEKTPU3OBAHHBIX TEJ.

DIEKTPUUECKOE M0JI€ 3apsSyKEHHBIX TEII.

[IpoBOIHMKY B 3EKTPOCTATHUECKOM IIOJIE.

DIeKTpOoCTaTUYECKas 3allUTA.

JIMDJIEKTPUKHU B 3JIEKTPOCTATUUECKOM II0JI€.

3aBUCHMOCTh QJIEKTPOEMKOCTH IUIOCKOTO KOHIEHCaTOopa OT IUIOMIAAM IUTACTHH, PACCTOSIHUS MEXAY HUMH U JIUAJIEKTPUUYECKON
MIPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3mepenue 35eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmoannwiit 31exkmpuveckuii mok. Toxu 6 paznuunvix cpedax

DNEeKTpUYECKUM TOK. Y CIOBUS CYIIECTBOBAHMS 3JIEKTpUUECKOro Toka. Mcrounuku toka. Cuia Toka. IlocTossHHbIN TOK.

Hanpsokenue. 3akon Oma i1 yyacTka LETu.

DNEeKTpUUECKOe CONpPOTHBJIEHHE. YIEJIbHOE CONpOTHUBIIEHHE BemiecTBa. llocnenoBarenbHOe, MapajjielbHOE, CMEUIAaHHOE COEAUHEHHE
MIPOBOJIHUKOB.

PaGora snekrpuyeckoro Toka. 3akoH J[xoymns—JIena. MOMHOCTB 3IEKTPHUECKOTO TOKA.

DNEeKTPOABMKYIAs CUJIa U BHYTPEHHEE COMPOTHBJICHUE MCTOYHMKA TOKa. 3akoH Oma i MOJHOM (3aMKHYTOM) DJIEKTPHUYECKOM IIeTIH.
Kopotkoe 3aMbikanue.

DNEeKTpOHHAs MPOBOAUMOCTh TBEPABIX METAIIOB. 3aBUCUMOCTh CONPOTUBJIEHUSI METAIIIOB OT TeMIepaTrypbl. CBEPXIPOBOAUMOCTb.

DneKTpruyYecKHuil TOK B Bakyyme. CBOMCTBA AEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOOCTBEHHAass W TMpPUMECHas MPOBOAUMOCTH TMOMYMPOBOAHUKOB. CBoiicTBa p—n-mepexona. I[lomynpoBOAHUKOBEIE
puOOPBI.

DNeKTpUUECKU TOK B pacTBOpPAX M paciilaBax 3JeKTPOIUTOB. DIEKTPOIUTHYECKAS TUCCOIHALIMSL. DIEKTPOIIU3.

DnekTpruyeckuil TOK B razax. CaMoCTOSATEIbHBIN U HECAMOCTOSTENbHBIN pa3psaa. Monuus. [1na3ma.

TexHu4eckue yCTpoWCTBa M MPAKTUUYECKOE MPUMEHEHHUE: aMIIEpPMETpP, BOJIBTMETpP, PEOCTaT, UCTOYHUKHU TOKA, BJIEKTPOHArpeBaTeIbHbIE
MPUOOPBI,  DJIEKTPOOCBETUTEIbHBIE NPHOOPHI, TEPMOMETP COMPOTUBJICHUS, BAKYyMHBIA JHOJI, TEPMHUCTOPHI U  (DOTOPE3UCTOPHI,
TTOJTYITPOBOTHUKOBBINA JTHOJ, TaThBAaHUKA.

Jlemoncmpayuu



N3mepenue cuiibl TOKa U HAPSHKEHMS.

3aBUCHMOCTb CONPOTUBIICHUS IUJIMHAPUYECKUX IPOBOJAHUKOB OT JIJIMHBI, IJIOMIAIM ONIEPEUYHOTO CEYEHUS U MaTepHalla.

CMmeniaHHO€ COEJUHEHHNE ITPOBOJHUKOB.

[Ipsimoe n3MepeHue 3IeKTpOABUKYIIEH cuibl. KOpoTkoe 3aMblKaHHE raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHMOCTb CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 31EKTPOIUTOB.

HckpoBoli pa3psa U IPOBOAUMMOCTb BO3AyXa.

OAHOCTOPOHHSISI MPOBOUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yueHne cMemaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpoABUKYIIEH CHIIbl MICTOYHUKA TOKA U €0 BHYTPEHHETO COIIPOTHUBIICHUS.

HaGrotenune amekTposusa.

MexnpeamMeTHbie CBSI3H

Nzyuenue kypca ¢puszuku 6a3oBoro ypoBHs B 10 kiacce OCyIIECTBISETCA C YUETOM COAEPKATEIBHBIX MEXKIPEAMETHBIX CBA3CH C Kypcamu
MaTEMaTHKH, ONOJIOTHH, XUMHUH, TeoTpaduu U TEXHOJIOTHH.

Meosicnpeomemnvle nonsamus, CBA3aHHbIE C U3YYEHUEM METOJOB HAYYHOI'O IMO3HAHUS: SBJICHUE, Hay4HbIM (akT, Turoresa, Qpuanyeckas
BEJIMYMHA, 3aKOH, TeOpHUs, HAOIOIeHUE, SKCIIEPUMEHT, MOJIETTUPOBAaHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMBbI YpaBHEHHM, TuHelHas (GyHKIus, mapadoina, runepoosa, ux rpaQKu U CBOWCTBA, TPUTOHOMETPUUYECKUE
(YHKIIUU: CHHYC, KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXJAECTBO, BEKTOPbl U MX IMPOEKIMH Ha OCHU KOOpPJUHAT,
CJI0)KEHHE BEKTOPOB.

buonocus: mexanndyeckoe ABIKEHHE B KUBOUM mpupone, nuddysus, ocMoc, TEMI00OMEH XHBBIX OPraHU3MOB (BHUIBI TeILIONEpeaayH,
TEIJIOBOE PAaBHOBECHE), DIIEKTPUUECKHUE SIBICHUS B KUBOU MIPHPOJIE.

Xumus: TUCKPETHOE CTPOEHHE BEUIECTBA, CTPOEHHWE aTOMOB U MOJIEKYJ, MOJIb BEIECTBA, MOJISIpHAsl Macca, TEIUIOBblE CBOWCTBA TBEPBIX
TeJN, KUAKOCTEN U Ta30B, JJIEKTPUUECKHE CBONCTBA METAJLIOB, SJIEKTPOJIUTHYECKAs JUCCOLMAINS, TalbBaHUKA.

l'eocpaghus: BIaxXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUe ABMKCHUN C MCIOJIB30BAaHUEM MEXAHU3MOB, YUET TPEHUS B TEXHHKE, MOAIIUITHUKY, UCIIOJIb30BaHNE 3aKOHA
COXPaHEHHUS UMITyJIbCa B TeXHHUKE (pakera, BOJAOMET M JAPYTUE), IBUTATENIb BHYTPEHHErO CrOpaHus, mapoBas TypOuHa, OBITOBON XOJIOAUIBHUK,
KOHUIIMOHEP, TEXHOJIOTHH MOJIYYEHHUs] COBPEMEHHBIX MaTepuajoB, B TOM 4YHCJIE HAaHOMAaTepHUajJoB, U HAHOTEXHOJIOTMH, AJIEKTPOCTATUYECKas
3aInTa, 3a3eMJICHUE SJIEKTPONPHOOPOB, KCEPOKC, CTPYHHBIN NMPHUHTEP, dJIEKTPOHATPEBATEIbHBIE MPUOOPHI, JIEKTPOOCBETHTEIBHBIE MPUOOPHI,
rajJibBaHUKA.



11 KJTIACC

Paznen 4. DaekrpoanHaMmnka

Tema 3. Maznummnoe none. I1eKmMpoMazHUMHAA UHOYKUUA

[TocrosnHbie MarHuThl. B3anmoaeiicTBHE NOCTOSHHBIX MArHUTOB. MarHutHoe mosie. BekTop MarHuTHOW WHAYKUUM. [IpuHumn
CyNEPHO3ULIMU MarHUTHBIX MOJEH. JIMHUM MarHUTHOM UHAYKUMK. KapTuHa TMHUI MarHUTHOW MHAYKUIHH MOJISI HOCTOSIHHBIX MAarHUTOB.

MarnuTtHoe mojie TPOBOJHUKA ¢ TOKOM. KapThHa JUHUN WHIYKIIMA MarHUTHOTO TOJIA JIMHHOTO MPSIMOTO MPOBOJAHUKA U 3aMKHYTOTO
KOJIBLIEBOT'O IMPOBOJAHMKA, KaTyIIKU ¢ TOKoM. OnbIT Dpcrena. BzanmonelicTtBiue NpoBOJHUKOB C TOKOM.

Cuiia AMriepa, €€ MOJyJIb U HalpaBIICHUE.

Cuna Jlopenua, e€ Monynb 1 HanpasiieHUE. [[BuxkeHNe 3apsyKEHHONW YacTULIbI B OJJHOPOIHOM MarHUTHOM nojie. PaGota cuisl Jlopenua.

SIBneHue HIEKTPOMArHUTHOM WHAYKIMU. [lOTOK BekTOopa MarHUTHOM WHAYKIMH. OJEKTPOJABIIKYINAS CHJIA WHIYKIUH. 3aKOH
3JIEKTPOMArHUTHOM MHAYKUMU Papajes.

BuxpeBoe snekTpuueckoe Mmoje. DNEKTPOABIXKYIIAas Cuia HHAYKIMM B IPOBOJHHUKE, JBMXKYLIEMCS IOCTYNATEIbHO B OJHOPOJHOM
MarduTHOM IIOJIE.

[IpaBuio JleHna.

NHIyKTUBHOCTD. SIBI€HME CAMOMHIYKIIMH. DJIEKTPOABUKYILAS CHJIa CAMOMHIYKIUU.

DHeprusi MarHUTHOTO MOJIsl KATYIIKU C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

TexHudeckue yCTpONCTBa M MPAKTHUYECKOE MPUMEHEHHE: TOCTOSHHBICE MAarHUTHI, SJIEKTPOMArHUTBI, 3JEKTPOJIBUTATEIh, YCKOPUTETH
3JIEMEHTApHbBIX YACTHUILI, UHIYKIMOHHAS M€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKIIOHEHHUE DJIEKTPOHHOTO MTyYKa MAarHUTHBIM ITOJIEM.

JIvHUY MHIYKITUA MAarHUTHOTO TIOJISI.

B3aumMogeiicTBre JByX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

[evictBue cuibl JIopeHIa Ha MOHBI SJIEKTPOJIUTA.

SBneHne HIMEKTPOMAarHUTHON UHAYKITHH.

IIpaBuio JleHua.



3aBUCUMOCTD 3JIEKTPOJIBUKYILEH CHIIBI MHIYKIIMH OT CKOPOCTH U3MEHEHHSI MArHUTHOTO MTOTOKA.
SIBneHune caMOMHTYKINH.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3yuenrne MarHuTHOTO TOJISL KATYIIKH C TOKOM.

WccnenoBanue neicTBUS TOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue siBieHUs 2IEKTPOMArHUTHOM UHYKIIHH.

Pa3nea 5. Kosiebanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbIE KONEOAHUA

KonebarenbHas cucrema. CBoOoaHble MexaHndeckue kosebanus. ['apmonmdeckue konebanus. Ilepuoa, vactora, ammuiutyga U ¢asza
koneOanuid. [lpyxuHHBIH MasTHUK. MaTeMaTH4ecKnii MasTHHK. YpaBHEHHWE TapMOHWYEeCKHX Kosebanuid. [IpeBpamieHne sSHepruum mpH
rapMOHHYECKUX KOJIEOaHUX.

Konebarenbubiii koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHbIE KOJEOaHUs B UACATBHOM KOJeOAaTeIbHOM KOHTYpe. AHAJIOTHS MEXAY
MEXaHUYECKUMU U JIEKTPOMarHuTHbIMH KosnebanusMu. @opmyina TomcoHa. 3aKOH cOXpaHEHUs SHEPTUU B HJI€AJIbHOM KO0JIeOATeIbHOM KOHTYPE.

[IpencraBnenne o 3aTyxaromuX KoieOaHWsX. BeIHYXIEHHBbIE MeXaHW4Yeckue KoseOanus. PezoHaHc. BbIHYXIEHHBIE 3JI€KTPOMAarHUTHBIC
KoJIeOaHus.

Ilepemennbiit Tok. CHHYCOMJAJIBHBIN NEPEMEHHBIM TOK. MOIIHOCTh EPEMEHHOIO TOKA. AMIUIMTYAHOE M ACUCTBYIOLIEE 3HAUEHUE CHIIBI
TOKa Y HANPSKCHMUSL.

Tpanchopmarop. IlpousBonacTBo, mepepaya U NOTPeOIEHUE JIIEKTPUUECKONM HHEPruu. OKOJIOTMYECKHE PHUCKHM MpHU TPOU3BOJICTBE
aneKkTposHepruu. KynbTypa ucnoap30BaHus 2JIEKTPOIHEPTUN B TOBCEITHEBHOM JKHU3HH.

TexHnuyeckue yCTpONCTBA U MPAKTUYECKOE TPUMEHEHUE: MIEKTPUUIECKUI 3BOHOK, TEHEPATOp MEPEMEHHOTO TOKA, JIMHUU JIEKTpoIepe1ad.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojieOaTeNbHOM cucTeMbl (IPY>KUHHBIN UM MaTEMaTUYECKUI MasITHUK).

HaGmronenue 3aryxaronux Kojie0aHu.

HccnenoBanue cBONCTB BIHYX/IEHHBIX KOJI€OaHUH.

Habmonenue pe3onanca.

CB00O/IHBIE JIEKTPOMArHUTHBIE KOJIeOaHUs.

OcmorpaMMsl (3aBUCUMOCTH CHIIBI TOKA U HAPSKEHUS! OT BPEMEHHM ) JJIs DJIEKTPOMAarHUTHBIX KOJIEOaHUH.

Pe3onanc npu nocnenoBaTeNbHOM COETUHEHUH PE3UCTOPA, KaTYIIKU MHAYKTUBHOCTH U KOHJIEHCATOPA.

Mozens TMHUY 3JIEKTPOIIEpEIauH.



Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH NIEPHOAA MAJIBIX KOJIEOaHUI rpy3a Ha HUTH OT AJMHBI HUTU M Macchl rpysa.

HccnenoBanue nepeMeHHOr0 TOKa B LIETH U3 M10CIIE0BATEIbHO COEIMHEHHBIX KOHAEHCATOPA, KaTyIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazZHumMHbsle 60JIHbL

Mexanuueckue BOJIHBI, ycia0BHUs pacnpocTtpaHeHus. llepuon. CkopocTs pacnpocTpaHeHus U JJIMHA BONHBL. [lonepednsie U mpogobHbIE
BOJIHBL. IHTEepdepeHns u nuppakums MeXaHU4eCKUX BOJIH.

3ByK. CkopocTh 3ByKa. I'poMkocTh 3Byka. BricoTa Tona. TemOp 3ByKa.

DNEeKTPOMarHUTHHIE BOJIHBI. Y CJIOBUS U3IyUEHUsI 3JIEKTPOMAarHUTHBIX BOJIH. B3anmHuas opuenrtanus BektopoB E, B, V B anexTpoMarautHoi
BosiHe. (CBoMCTBa 3JEKTPOMArHUTHBIX BOJIH: OTpPaK€HHE, MpeJoOMIIeHUe, mossdpu3anms, audpakuus, uHTepdpepeHus. CKopocTb
JIEKTPOMAarHUTHBIX BOJIH.

[Ikana 35ekTpoMarHuTHBIX BOJIH. [IprMeHeHre 2JIeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHOUIIB paTUOCBA3U U TEJIEBUACHUS. Paaronokanus.

DNEKTPOMarHuTHOE 3arpsA3HEHNUE OKPYKAIOIIEH CPEJIbl.

TexHnuyeckue yCTpoiiCTBA M IPAKTHUYECKOE INPUMEHEHHME: MY3BbIKAJIbHBIE MHCTPYMEHTBI, YJIbTPa3BYKOBas IJUArHOCTHKAa B TEXHUKE HU
MeIUIMHE, pagap, paAHONPUEMHHIK, TEIIEBU30p, aHTeHHA, TenedoH, CBYU-neus.

Jlemoncmpayuu

OO0pa3oBaHue U pacrpoCTpaHEHHUE MONEPEUHbBIX U MPOJOIBHBIX BOJIH.

Kone6momieecs Ten0 Kak HCTOYHMK 3BYKA.

Habutoienue otpakeHus U NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Habmoienue nntepdepeHny U AMPpakiiuy MEXaHU4eCKUX BOJIH.

3BYKOBOM PE30HAHC.

HabmtoneHue cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMILIUTYIOM U 4aCTOTOW KoJIeOaHUH.

NccnenoBanue cBONCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPa)KeHUE, PEIOMIICHHE, oJigpu3anus, Audpakuus, nHTephepeHus.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMonuHeitHOe pacnpocTpaHeHUE CBeTa B OMHOPOoAHOM cpene. JIyd cBeta. ToueuHblil HCTOYHUK CBETA.

OTtpaxxeHue cBera. 3aKOHbI OTpakeHus ceta. [locTpoeHne n300paxeHnit B IJIOCKOM 3epKaje.

[Ipenomnenue cBera. 3akOHBI MpeNoOMJICHHS CBeTa. AOCONMIOTHBIM MOKazaTesnb mpenomwiieHus. I[lomHoe BHyTpeHHee OTpaskeHHe.
[IpenenbHbIN yroa MOJHOTO BHYTPEHHETO OTPAKEHUSI.

Hucnepcus cseta. CnoxkHbIi cocTaB Oesnoro cBera. LIBer.



Cobuparone M pacceuBarolue JHUH3bl. ToHkas nuH3a. DOKYCHOE pacCTOSHHME U ONTHYecKas cuja TOHKOM mauH3bL. [locTpoeHue
M300paXeHU B COOMPAIOLINX U paccenBaroluX JuH3ax. PopMyiia TOHKOH JIMH3BL. Y BEJIMYEHHE, JaBaeMOe JIMH30M.

[Ipenenbl TPUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBast ontuka. Hutepdepenums cpera. KorepeHTHble HCTOYHHMKH. YCJIOBUS HAONIOJCHHUS MAaKCUMyMOB W MHHUMYMOB B
UHTEp(PEPEHIIMOHHOM KapTHHE OT ABYX CHH(Aa3HBIX KOT€PEHTHBIX HCTOUHUKOB.

Hudpakius ceeta. Judpakunonnas pemeérka. Y ciioBue HaOMI0IEHUS INIaBHBIX MAKCUMYMOB IMPH NaIeHUH MOHOX POMAaTHUYECKOTO CBETa Ha
IU(PPAaKIUOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuyeckue ycTpoiicTBa M MPaKTUYECKOE MPUMEHEHHUE: OYKH, Jyma, (oToammapar, MpOEKIHUOHHBIN armapar, MUKPOCKOI, TEIECKOIl,
BOJIOKOHHAS ONTUKA, TU(PpaKIIMOHHAS penIéTKa, MOJISIPOU]I.

Jlemoncmpayuu

[IpsiMosmHEIHOE pacTpocTpaHeHHe, OTPAKEHHE U MpesloMiIeHne cBeTa. OnTudeckue npudopsl.

[TonHoe BHYTpeHHEE oTpakeHue. MoJiesib CBETOBO/IA.

HccnenoBanune cBOWCTB N300paKeHHI B TUH3AX.

Mopenn MEUKpOCKOMa, TEIECKOIIA.

Hab6mronenue nnrepdepeHimu ceera.

Habmonenue nudpakuuu ceera.

Habmtonenue nucnepcuu cBeTa.

[TonydyeHune cekTpa ¢ HTOMOIIbIO PU3MBI.

[Tonydenue ciekTpa ¢ HOMOIIbIO TU(PPAKIHOHHON PELIETKY.

HabmtoneHune nonsipuzaiuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue nokaszarens NpeaoMIIeHUs CTEKIIA.

HccnenoBanue cBONCTB N300paxeHH B TMH3AX.

Hab6mronenue qucnepcuu certa.

Pa3nes 6. OcHOBBI cleIHAJILHOM TEOPHH OTHOCHTEIbHOCTH
I'panHunpl NPUMEHUMOCTH KJacCMuecKol MexaHukd. [locTymaTel crnenuanbHOM TEOpUHM OTHOCUTENBbHOCTH: WHBAPUAHTHOCTH MOJYJIS
CKOpPOCTH CBETa B BaKyyMe, IPUHILIMI OTHOCUTEILHOCTH DUHILITEHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTHU. 3aMeJIEHNE BPEMEHU U COKPALIEHUE JUIUHBI.



9HeprI/I${ 1 UMITYJIBC peHHTHBHCTCKOﬁ qaCTHUIbI.
CBs13b Macchl ¢ 3Hepmeﬁ U UMITYJIbCOM peHHTHBHCTCKOﬁ YaCTHUIIBI. 9HeprI/I${ IIOKO:I.

Paspen 7. KBanToBas pusuka

Tema 1. dnemenmul KBAHMOBOI ORMUKU

®dotonbl. opmyna [Tnanka cBs3u SHEpTHH POTOHA C €T0 YACTOTON. DHEPTHS K UMITYJIbC (POTOHA.

OtkpseiTue u uccnenoBanue Gporoddpdexra. Onwitel A. I'. CroneroBa. 3akonbl Gorodddexra. YpaBHenue DitHmTelHa 15 hoTodddekra.
«Kpacnas rpanuna» porodrddexra.

JaBnenue cBera. Onbithl [1. H. JIeGenena.

XHUMUYECKOE IEUCTBUE CBETA.

TexHUYeCKUe YCTPOICTBA U MPAKTHICCKOE TPUMEHEHNE: (DOTOIEMEHT, OTOMATYNK, COTHEUHAsE OaTtapesi, CBETOHOI.

Jlemoncmpayuu

@010 deKT Ha YCTaHOBKE ¢ IUHKOBOM MIIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTtodddexra.

Cseroauos.

Conneunas Garapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pedepdopaa no paccesHuto o -yactuil. Ilnaneraprnas monens aroma. [loctynatel bopa. M3nydenue u
MOTJIONIeHUE (POTOHOB TIPH MEPEXO0JI€ aTOMa C OJTHOTO YPOBHSI SHEPTUU Ha Apyroi. Buasl ciektpoB. CrieKTp ypoBHEN SHEPTUH aTOMa BOJOPO/Ia.

BosiHoBBIE cBOMcTBa yacTull. BonHbl ge bpoinsa. KopnyckyasspHO-BOJHOBOW 1yanu3M.

CHnoHTaHHOE U BBIHYKJIEHHOE U3TyYEHUE.

TexHuyeckue ycTpoiicTBa U MpaKTUYECKOe MPUMEHEHUE: CIIEKTPAIbHBIN aHaIn3 (CIIEKTPOCKOIT), Jia3ep, KBAHTOBBIA KOMIBIOTED.

Jlemoncmpayuu

Mopens onbiTa Pezepdopra.

Omnpenenenue JIMHBI BOJTHBI Jlazepa.

Habmroienne TuHeHYaThIX CIEKTPOB U3ITyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

HalGmronenne nuHeHyaToro crekTpa.

Tema 3. Amomnoe aopo



DKCIIepUMEHTBHI, 10Ka3bIBAIOLINE CIOXKHOCTh CTpoeHus sapa. OTkpeiTue paguoakTuBHOCTH. OnbITel Pe3epdopaa no onpeneneHuto coctaBa
pasnoakTUBHOrO n3nydeHus. CpoiicTa anbda-, 6eTa-, raMMa-u3iydeHus. BiausHue paguoakTHBHOCTH Ha )KUBbIE OPIaHU3MBI.

OTkpeITHE IPOTOHA U HeWTpoHa. Hyknonnas moaens sinpa I'elizen6epra—Banenko. 3apsn siapa. MaccoBoe uucio sapa. M3oromnsl.

Anbda-pacnan. DneKTpOHHBINA U MO3UTPOHHBIN OeTa-pacnal. ['amMmma-u3inydeHre. 3aKoH paJuoaKTUBHOTO Pacaia.

DOHeprust CBA3M HYKJIOHOB B sizipe. SnepHble cuibl. Jledekt Maccel sapa.

Snepubie peakuuu. JleneHue u CUHTES sJIEP.

SAnepusnii peakrop. TepmosinepHbiii cuHTe3. [IpoOieMbl W TEPCIEKTUBHI SACPHON HIHEPTeTHKH. DJKOJIOTHYECKHE AaCIEKTHI sICPHOMN
SHEPreTUKHU.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

Metozbl HaOIIOACHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHULL.

®yHnaMeHTaIbHBIE B3aUMOACHCTBHS. EAMHCTBO (DM3NYECKOI KapTHHBI MHpA.

TexHnueckue ycTpoiicTBa U MpaKTUYECKOe IPUMEHEHUE: JO3UMETp, kKamepa BuibcoHa, siiepHblii peakTop, aroMHasi Oomoa.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOIIUX YaCTHII.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

HccnenoBanue TpekoB 4acTull (10 TOTOBBIM GoTorpadusim).

Pa3neu 8. DiieMeHTBI ACTPOHOMMH M ACTPOPHU3UKH

Dtanbl pa3BuThs actpoHoMuH. [IpukiiaHoe 1 MUPOBO33PEHYECKOE 3HAYECHUE aCTPOHOMHUH.

Bun 3Bé3nH0r0 HeOa. Co3Be3nus, ipkue 3BE3/IbI, MIAHETHI, UX BUIUMOE JIBUKEHUE.

ConHeyHas cucTeMa.

Connue. ConHeuHast akTUBHOCTh. Mcrounuwk »sHeprunm ConHma u 3BE3A. 3BE3NBI, MX OCHOBHBIE XapaKTepuUCTUKHU. Jluarpamma
«CTIEKTPAJIbHBIA KJIACC — CBETUMOCTBHY». 3BE3MBI TJABHOW MOCIEAOBATEIIBHOCTU. 3aBUCUMOCTh «Macca — CBETHMMOCTb» Jisi 3BE3J TJIaBHOM
MOCJIeI0BaTeIbHOCTH. BHyTpeHHee cTpoenne 3BE31. COBpEMEHHBIC TPEACTABICHHS O MPOUCXOXKACHUH W dBotonnu ConHIAa U 3BE37. DTaImbl
JKU3HU 3BE3]I.

Mnineunsiii [TyTe — Hama [Manaktuka. [lonoxxenue u npmxenue Connna B ['anaktuke. Tunsl ranaktuk. Pagnoranaktiku u kBazapel. YeépHbie
JBIPBI B SIAPAX TAIAKTHK.

Bcenennas. Pacuupenue Beenennoit. 3akon Xa60:ma. Pas0eranue ranaktuk. Teopust bonbiioro B3psiBa. PenukToBoe u3inydeHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUM.



Yuenuueckue nabnrooenus

HaOntoneHuss HEBOOPYKEHHBIM IJ1a30M C MCIIOJIb30BAaHHEM KOMIBIOTEPHBIX IPUIOKEHUNH A ONpEJeNIeHHs IOJIOKEHUS] HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JJaTy: OCHOBHBIE cO3Be3a1st CEeBEPHOTo MOIyIApUs U SIPKHUE 3BE3IBI.

Habmronenus B reneckon Jlynsl, muianet, Mieunoro Ilytu.

O6o0marnee NnoBTOpeHne

Ponb Qu3MKu U acTpOHOMHUM B 3KOHOMHUYECKOH, TEXHOJOTHYECKOH, COLMAIBHON U 3TUYECKOH cdepax AesTeNbHOCTH 4YelIOoBEKa, POilb U
MecTO ()M3MKM M aCTPOHOMHMM B COBPEMEHHOW HAy4YHOW KapTUHE MHpa, Poib (U3NYECKOH Teopurn B (OPMHUPOBAHUU MPEICTABICHUH O
¢bu3nvecKoil KapTHHE MUPA, MECTO (PU3NIECKON KapTHHBI MUPa B OOIIEM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTaBICHUN O IPUPOJIE.

MexnpeamMeTHbIe CBSI3H

N3yuenne kypca ¢uszuku 6a3oBoro ypoBHs B 11 kiacce ocyliecTBiseTcs ¢ y4ETOM CoJlepKaTeIbHbIX MEKIIPEIMETHBIX CBsI3eH ¢ Kypcamu
MaTEeMaTHKH, OMOJIOTHH, XUMHUH, TeOTpapuu U TEXHOJIOTHH.

Mescnpeomemusie noHAmMuUs, CBSI3aHHBIE C W3YUYEHHEM METOJOB HAYYHOTO IO3HAHUS: SIBJICHUE, HAYYHBIH (akT, rUIoTes3a, (pusnyeckas
BEJIMYMHA, 3aKOH, TEOpUs, HAOII0IeHUE, SIKCIIEPUMEHT, MO/IEJIMPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelieHHME CHCTEMbl YPAaBHEHUH, TPUTOHOMETpUYECKHE (QYHKLUHU: CHHYC, KOCHUHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M MX MPOSKLIUH HAa OCH KOOPIHMHAT, CI0KEHHUE BEKTOPOB, MPOU3BOJHBIC AIIEMEHTAPHBIX (PYHKIHU,
MPU3HAKU N10J100Ms TPEYTOJIbHUKOB, OIIPEIEICHNE TUIOIIAIU TUIOCKUX QUTyp U 00bEMa Tel.

Buonoeus: snexTpuyeckue sBICHHUS B JKUBOM NpHpoJie, KojeOaTelbHble IBM)KEHUS B KMBOW HPUPOJAE, ONTUYECKHUE SBICHHUS B >KUBOM
MIpUPOJIE, AEUCTBUE PAIUALIMH HA KUBbIE OPTraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KpUCTaUINYeCKasi CTPYKTypa TBEPABIX TeJl, MEXaHU3Mbl 00pa30BaHUs KPUCTAIIIMYECKON PEIETKH,
CHEKTPaJIbHBIN aHAIIN3.

I'eozpaghus: MmarHUTHBIE MOJIIOCA 3€MITH, 3aJIe)KU MarHUTHBIX Py, GOTOChEMKA 3€MHOM MOBEPXHOCTH, MIPEJCKa3aHIE 3eMIIETPSICEHUH.

Texnonozus: TAHUMA DJIEKTPOIIEpeNad, FEHEPATOP MEPEMEHHOIO TOKA, JJIEKTPOABUIATEllb, UHAYKIUOHHAS II€4b, Pajap, PaIUONPUEMHIUK,
TEJEeBU30p, aHTEHHA, TeseoH, CBY-neub, MpOEeKIIMOHHBIN anmnapar, BOJIOKOHHAsI ONTHKA, COJHEYHas 0aTapes.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O ITPEIMETA

Cormacao ®I'OC COO, ycraHaBIMBarOTCs TPEOOBAHMS K PE3YJIbTaTaM OCBOCHHSI O0yUYaIOIIUMHKCS TIPOrPaMM CPeTHEro 0011Iero oopa3oBaHus:
JTUYHOCTHBIM, METANIPEAMETHBIM U MTPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yNIbTaThl OCBOEHHUS ydeOHOro mnpenMera «@Pu3nKa» JIOJKHBI OTpa)XkaTb IOTOBHOCTb M CIIOCOOHOCTH O0Oy4YarolIuxcs
PYKOBOJICTBOBATbCSI C(OPMHPOBAHHON BHYTpEHHEW MMO3UIMENH JIMYHOCTH, CHUCTEMOI IIEHHOCTHBIX OPHEHTALMi, MO3UTHUBHBIX BHYTPEHHHUX
yOeXIeHHH, COOTBETCTBYIOIINX TPAAULIMOHHBIM LIECHHOCTSM POCCHIICKOI0 00ILIeCTBa, pacliipPEHUe KU3HEHHOTO OIbITa U OIbITa JACATEIbHOCTH B
IIPOLIECCE peaTn3allii OCHOBHBIX HAIIPABIICHNUN BOCIIUTATEIbHOM AEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpaska1aHCcKOro BOCIIUTAHUSA:

c(OPMHUPOBAHHOCTh TPAKIAHCKOM MO3UIMK 00YUaIOIIErocsi KaKk aKTUBHOI'O M OTBETCTBEHHOI'O 4JIeHa POCCHICKOTo O0I1ECTBa;

IPUHATUE TPATULMOHHBIX O0IIEYEIOBEYECKUX IT'YMAHUCTUUECKUX U IEMOKPAaTHUECKUX LIEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JI€ATEIbHOCTh B MHTEPECAX I'PaXJAAHCKOI0 00IECTBA, yYaCTBOBATh B CAMOYIIPABIIEHUU B 00pa30BaTeIbHON
OpraHu3aluy;

YMEHHUE B3aMMOICHCTBOBATh C COLIMATIbHBIMU HHCTUTYTaMH B COOTBETCTBUU C UX (DYHKIMSAMU U Ha3HAYCHUEM;

TOTOBHOCTb K TyMaHUTapHON U BOJIOHTEPCKON NEATENBHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMS:

c(OpPMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UACHTUYHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHUE K FOCYIapCTBEHHBIM CUMBOJIAM, IOCTHKEHUSAM POCCUHCKUX YUEHBIX B 001aCTH (PU3UKU U TEXHUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(OpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBEACHMUS;

CIIOCOOHOCTH OIIEHMBATh CUTYAIlMIO0 U IPUHUMATh OCO3HAHHbBIE PEIICHUs, OPUEHTHPYSICh HA MOPaJIbHO-HPAaBCTBEHHbIE HOPMbI U IIEHHOCTH,
B TOM YHCJIE B J€ATEIBHOCTH YYEHOTO;

OCO3HAHME JIMYHOTO BKJIAJIa B MOCTPOEHHE YCTOWYMBOTO OYAYILEro;

4) 3¢cTEeTHYECKOro BOCIIUTAHHUA:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKJIIOUasi 3CTETUKY HAyYHOTO TBOPUYECTBA, IPUCYILEro (PHU3HMUECKON HAYKeE;

S) TPyAOBOI0 BOCIIMTAHHUSA:



HWHTEpPEC K pa3IMyHbIM cdepam npodecCHOHATBLHON ACATEIBPHOCTH, B TOM YHCIIC CBSI3aHHBIM C (PHM3UKOW M TEXHUKOW, YMEHHE COBEPIIATH
OCO3HAHHBIN BRIOOp OyayIieH nmpodeccun U peaTru30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TJIAHBI;

TOTOBHOCTB U CIIOCOOHOCTH K O0OPa30BaHUIO H CaMOOOPA30BAHUIO B 00JIACTH (PU3UKH HA TIPOTSHKCHUH BCEH KHU3HU;

6) ’K0JIOTMYE€CKOT0 BOCITUTAHHUSA

c(hOpPMHUPOBAHHOCTD IKOJIOTUUYECKON KYJIbTYphI, 0CO3HAHHE II100aJTbHOTO XapaKTepa IKOJOTHUECKHUX MTPOOIeM;

IJIAHUPOBAHUE M OCYIIIECTBIICHHUE ICUCTBUIN B OKPYKAIOIIIECH Cpejic Ha OCHOBE 3HAHUS 1€JIeH YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA,

pacIIMpeHue ONbITa ACITEILHOCTH YKOJIOTUYECKOM HAMIPABICHHOCTH Ha OCHOBE UMEIOIINXCS 3HAHUH 10 (DU3HKE;

7) 1EHHOCTH HAYYHOT'0 MO3HAHUA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs (PU3HUECKOIN HAYKU;

OCO3HaHUE IIEHHOCTU HAYyYHOH AESITeNbHOCTU, TOTOBHOCTh B IIpOIlecCe U3YyUeHHS (PU3UKH OCYLIECTBIATH IPOCKTHYIO U UCCIIEIOBATEIBCKYIO
NEeSATEeIbHOCTh MHANBUAYAJIBLHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

ITo3HaBaTe/IbHBbIe YHHBepcAIbHbIe y4eOHbIe AeiicTBUSA
ba3oBble Jlornyeckue AeicTBHA:
CaMOCTOSITENILHO (POPMYJIUPOBATh U aKTyaIU3UpOBaTh MIpoOJIEMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
OTIpEeEIATh LENN eI TeIbHOCTH, 3aJ]aBaTh MapaMeTPbl U KPUTEPUU UX TOCTUKEHUS;
BBISIBJIATh 3aKOHOMEPHOCTH M IIPOTHUBOPEUUS B pacCMaTpUBAEMbIX (PU3MUECKUX SBICHUSAX;
pa3pabaTrbIBaTh IUIaH pelIeHUs IpoOIeMbl ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTepUalIbHBIX U HEMaTepUaIbHbBIX PECYPCOB;
BHOCHUTbH KOPPEKTHUBBI B JIESITEILHOCTD, OLIECHUBATh COOTBETCTBUE PE3YJIbTATOB LEJISIM, OLICHUBATh PUCKHU MOCIIEACTBUI 1€ATEIbHOCTH;
KOOPJIMHHUPOBATH U BBIOJIHATH PA0OTY B YCIOBUSAX PEaIbHOT0, BUPTYAIbHOI'O U KOMOMHUPOBAHHOTO B3aUMOECHCTBHS;
pa3BUBaATh KPEaTMBHOE MBIIUICHUE NPU PEIIEHUH KU3HEHHBIX MPOOIEeM.
ba3oBble uccienoBarebCKue AeHCTBHA:
BJIa/IETh HAYYHOU TEPMHHOJIOTHEH, KIIFOUEBBIMH MOHATUSAMHU U METOIaMU (PU3UUECKOI HAYKH;
BJIa/IETh HaBBIKAMHM Yy4€OHO-HCCIIEOBATENLCKON M TPOEKTHOM AEsTeNbHOCTH B 00JacTH (DU3MKH, CIIOCOOHOCTBIO M TOTOBHOCTHIO K
CaMOCTOSITETbHOMY ITOMCKY METOJIOB peIIeHus 3a/1a4 (PU3MUECKOro CoAepKaHusl, IPUMEHEHHUIO Pa3IMUHbIX METO/I0B MO3HAHMS;
BJAJIETh BUAAMHU JESATEIBHOCTH MO MOJYYEHHUIO HOBOTO 3HAHHWS, €ro MHTEpIpeTaluu, IpeoOpa3oBaHUIO M MPUMEHEHHUIO B PAa3IUUHBIX
y4eOHBIX CUTYaIUSIX, B TOM YHCIIE IPU CO3aHUH yUE€OHBIX MPOEKTOB B 00JIaCTH (PU3UKH;



BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3W M aKTyalIM3UpPOBaTh 3ajlady, BBIIBUraTh TUIOTE3y €€ pelIeHHs, HaXOAWUTb apryMEHThI IS
JI0Ka3aTeNIbCTBA CBOMX YTBEPKACHUM, 3a]1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

AHAJIIM3UPOBATD IMMOJTYYCHHBIC B XOAC PCHICHUA 3aJJa4r PE3YJIbTAaThl, KDUTUYCCKHU OLUCHUBATH UX JOCTOBCPHOCTD, IPOTHO3UPOBATH USMCHCHUC
B HOBBLIX YCJIOBUAX;

CTaBUTH U (POPMYIHPOBATH COOCTBEHHbIE 3374l B 00pa30BaTEIbHOM JESTEIILHOCTH, B TOM YUCIIE IIPU U3YyYeHUH (DU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

YMCTh IICPCHOCUTH 3HAHUSA 11O (bPISI/IKC B IMIPAKTUYCCKYIO 06JIaCTL KUBHCACATCIIbHOCTH,

YMETh UHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 001acTel;

BBIIBUTATh HOBBIE HJIEHU, MPeJUIaraTh OPUTHHAIBHBIE TOAXOAbI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 337a4H, IOMYCKAIOIINE AbTePHATUBHBIC PELICHHUS.

Pa6ora ¢ undopmanmeii:

BJIAACTh HAaBbIKaMHU IOJTYYCHUA I/IH(i)OpMaIII/II/I (1)I/I3I/I‘-IGCKOI“O COACPIKaHUA U3 MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOATCIBHO OCYHICCTBJIATH
MOKCK, aHAJIN3, CHCTEMAaTU3alIMI0 U UHTEPIIPETALNI0 HH(POPMAIUK Pa3IMYHBIX BUAOB U (DOPM MPE/ICTABICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(POPMAIIHH;

HCIIOJIL30BATh CpCACTBA I/IH(i)OpMaIII/IOHHI)IX U KOMMYHHKAIIUOHHBIX TEXHOJIOTUH B PCIICHMU KOTHUTHUBHBIX, KOMMYHHWKATHUBHBIX H
OpraHU3AIMOHHBIX 33Jla4 C COOJIIOJICHHEM TPEeOOBaHMI IPrOHOMHMKH, TEXHUKH O€30MaCHOCTU, TUTHEHBI, PEeCypCcOCOEpeKeHUs, TPABOBBIX W
ATUYECKUX HOPM, HOPM HH(OPMAIIMOHHOM O€30MacHOCTH;

CO3/1aBaTh TEKCTHI (PU3UYECKOTO COACPKAHUS B Pa3IMYHBIX opMaTax ¢ yu€TOM Ha3HaueHUsI HH(GOPMAIIUU U 1IeNIeBOM ayJUTOPHH, BHIOHpast
ONTUMAJIbHYIO (POPMY IIPEJICTABICHUS U BU3YyaIU3aI1H.

KoMmMmyHuKaTHBHBIC yHHBepPcaabHbIe Y4eOHbIC JeHCTBHUA:
OCYILECTBIIATH OOILIIEHHE Ha YpOKaX (PU3UKU U BO BHE-YPOUHOM JESITEIbHOCTH;
pacrno3HaBaTh NPEANOCHUIKA KOH(MIMKTHBIX CUTYallMi U cMAT4aTh KOH(QIUKTHL;
Pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOK TOUYKY 3PEHHUSI C HCIIOIb30BAHUEM SI3bIKOBBIX CPEJCTB;
MMOHUMATh U UCHIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U HHINBUAYAIbHON pabOThI;
BBIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JICHCTBUI C yUE€TOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH KaXKJI0T0 WieHa KOJJICKTHBA,
IIPUHUMATh LIEJIM COBMECTHOM JEATEIIBHOCTH, OPraHU30BBIBATHL M KOOPAMHHUPOBATH JEUCTBUSA IO €€ NOCTHIKEHMIO: COCTAaBJIATH ILIAH
NeNCTBUM, pacpeaensTh pOH ¢ y4ETOM MHEHUHN YYaCTHUKOB, 00CYXJIaTh pe3yIbTaThl COBMECTHOM paboThI;
OLIEHHMBATh KAYECTBO CBOETO BKJIA/1a U KaXJ0T0 yYaCTHUKA KOMaH/bl B OOIIMI pe3yabTaT 10 pa3padOTaHHBIM KPUTEPHSIM;
IIpeJIaraTb HOBBIE IIPOEKTHI, OLIEHUBATh UEH C ITO3ULIMY HOBU3HBI, OPUTHMHAIIBHOCTH, IIPAKTUYECKOM 3HAYUMOCTH;



OCYILICCTBIIATE IMO3UTUBHOC CTPATCTHUYCCKOE IMOBEACHHME B Pa3IMYHBIX CHUTyallusdaX, IPOABIIATE TBOPYECTBO U B006pa}KeHI/Ie, OBITE
MHHUIMAaTHUBHBIM.

PeryasiTuBHbIe yHHBepcaabHble yueOHbIe AeiicTBUSA
Camoopranuszaums:
CaMOCTOSITEJIbHO OCYILIECTBIIATh [103HABATEIbHYIO JEATEIBHOCTh B 007acTH (PU3MKM M aCTPOHOMHHM, BBISBIATH NMPOOJIEMBI, CTaBUTh U
(dbopMynpoBaTh COOCTBEHHEIC 3a/1a4H;
CaMOCTOSITEJIbHO COCTAaBJIATh IJIaH PEIIEHUS Pacu€THBIX M KAa4ECTBEHHBIX 3ajay, IJIaH BBINOJIHEHMSI IPAKTHUECKOH paboThl ¢ y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U NPEIOYTEHUH;
JlaBaTh OLIEHKY HOBBIM CUTYalLlUsM;
paciupsaTh paMKH y4€OHOTro MpeaAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHHUI;
JieTIaTh OCO3HAHHBIN BBIOOD, apTyMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEIICHUE;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;
CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO 3PYAMLMU B 0ONAacTH (PU3MKH, MOCTOSIHHO IOBBILIATH CBOM 0Opa3oBaTeNbHBIM U
KYJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:
JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTbh KOPPEKTHBBI B 1€ATEILHOCTh, OLIECHUBATh COOTBETCTBHE PE3Y/IbTATOB LIENISAM;
BJIaJIeTh HaBBIKAMH [TO3HABATENbHOM pedaeKCHH KaK OCO3HAHUS COBEPILAEMbIX JEHCTBHIM M MBICIUTENBHBIX MPOIECCOB, X PE3YJIbTaTOB U
OCHOBAaHHII;
MCIO0JIb30BaTh NPUEMBI pe(IeKCUU /ISl OLIEHKH CUTYalllu, BEIOOpa BEPHOTO PEIICHUS;
YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHHUS 110 UX CHIKEHHUIO;
IPUHUMATh MOTUBBI U aPTYMEHTHI IPYTUX MIPH aHAJIU3€ PE3YJIbTAaTOB ACATEIbHOCTH;
MPUHUMATD ce0sl, TIOHMUMasi CBOM HEJOCTAaTKU U JIOCTOMHCTBA;
MPUHUMATh MOTHBBI M QpTYMEHTHI IPYTUX MPH aHAIIN3E PE3YNIbTAaTOB ACATEIbHOCTH;
MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.
B mporecce nocTHMKEHUSI JTMYHOCTHBIX PE3YIbTATOB OCBOCHMS NPOrpaMMbl MO (QU3MKE A YPOBHS CpeAHero oOuiero obpa3oBaHus y
00y4aroImuxcs COBEPIIEHCTBYETCS YMOLMOHATIbHBIN HHTEIUIEKT, PEANOIaraoni chopMUPOBAaHHOCTD:
CaMOCO3HaHUS, BKIIOYAIOUIEr0 CIIOCOOHOCTh NMOHUMAaTh CBOE SMOILIMOHAIBHOE COCTOSHHE, BHJIETh HANpPAaBJIEHUS PAa3BUTHS COOCTBEHHOU
SMOLIMOHAIBHOM cepbl, ObITh YBEPEHHBIM B ce0€;



CaMOpETYJIMPOBAHHUS, BKJIIOYAIOIIETO CAaMOKOHTPOJb, YMEHHE IPUHUMATh OTBETCTBEHHOCTh 3a CBOE TIOBEACHHE, CIIOCOOHOCTh
aZanTHPOBATHCS K YMOIIMOHAIILHBIM U3MEHEHUSIM U TTPOSIBIISITH THOKOCTD, OBITH OTKPHITBIM HOBOMY;

BHYTPEHHEN MOTHBALIMM, BKJIIOYAIOUIEH CTPEMIIEHUE K JTOCTHKEHUIO LEIU U YCIEXY, ONTUMU3M, HHUIMATUBHOCTh, YMEHUE JIEHCTBOBATH
HUCXOS U3 CBOMX BO3MOYKHOCTEH;

AMIIATUH, BKIIFOYAIOIICH CIIOCOOHOCTh MOHUMATh 3MOIMOHAJIBLHOE COCTOSHUE JAPYTHUX, YYUTHIBATh €r0 MPH OCYIIECTBICHWU OOIIEHUS,
CIIOCOOHOCTH K COYYBCTBHIO U CONIEPESIKMBAHUIO,

COILIMATIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh BBICTPAWBATh OTHOIICHHS C JAPYTUMHU JIOABMH, 3a00TUTHCS, TPOSBISTh WHTEPEC U
pa3perath KOHQIHKTHL.

INPEAMETHBIE PE3YJIBTATbBI

K konny oOyuenus B 10 ki1acce npeaMeTHble pe3ylnbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpaxaTb c(hOPMUPOBAHHOCTh Yy OOydaromuxcs
YMEHUU:

JIEMOHCTPHPOBATH HA TIPUMeEpaxX Pojb U MEeCTO (PM3HUKH B (POPMHUPOBAHIH COBPEMEHHON HAYYHOUW KAPTHHBI MHPA, B PA3BUTHH COBPEMEHHOMN
TEXHUKHU U TEXHOJIOTUH, B TPAKTUYECKON AESITEIBHOCTH JIOCH;

YUUTBIBaTh IPAaHUIIBl TPUMEHEHUS U3YyYEHHBIX (U3UUECKUX MOJeNel: MaTepuaabHas TOYKA, HHEPLUHUAIbHAs CUCTEMa OTCUYETa, aOCOIIOTHO
TBEPAOE TENO, UACATBHBINA a3, MOJEIN CTPOCHUSI Ta30B, KUAKOCTEN U TBEPABIX TEJl, TOUEUHBIN 3JIEKTPUUECKUM 3aps)l IPU PEeLIeHUH (U3UUYECKUX
3a1ad4;

pacrio3HaBaTh (pu3Mueckue siBIeHHs (IIPoIecCchl) U OOBSCHATH UX HAa OCHOBE 3aKOHOB MEXAHUKH, MOJEKYISIPHO-KUHETUYECKOH Teopuu
CTPOEHUS BEILECTBA U JIEKTPOIMHAMUKH: PaBHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEIHOE IBUKEHHE, CBOOOJHOE Ta/IeHUe Tel, JBI)KEHUE T10
OKpPY>KHOCTH, MHEpLUs, B3auMoeicTBue Tei, 1uddy3ns, OpoyHOBCKOE JBUKEHHE, CTPOCHUE KHUAKOCTEH U TBEPABIX Te, U3MEHEHHE 00bEMa Tel
IIpY HarpeBaHuu (OXJIAX/IEHUH), TEIUIOBOE paBHOBECHE, UCIIApEHUE, KOHJIEHCAllMsl, TUIaBJIEHNE, KPUCTANIM3allls, KUIIEHUE, BIAXKHOCTh BO3/1YyXa,
MIOBBIIICHNUE JABJICHU I'a3a IIPU €r0 HAarPEBAHUM B 3aKPBITOM COCYZE, CBA3b MEXKAY ITapaMeTpaMH COCTOSHUS ra3a B U30IIpOLeccaX, dIEKTPU3alus
TeJl, B3aUMOJICHCTBHE 3aps/I0B;

OIHCHIBATh MEXAHUUYECKOE TBUKEHHE, UCTONb3Ysl (PU3HUeCKUe BEIMYUHBI: KOOPAMHATA, MyTh, IIEpEMEIICHUE, CKOPOCTh, YCKOPEHUE, Macca
Tena, cuja, UMITYJIbC Tela, KHHETUYEeCKasi SHEprusi, MOTEeHIMalIbHAs SHEPrusi, MeXaHndyeckas paboTa, MeXxaHU4ecKas MOIIHOCTb; MpU OMHCAHUU
MPAaBUJIBHO TPAKTOBATh (PM3UUECKUI CMBICI MCIIOJIb3YEMbIX BETMUMH, UX 0003HAYEHUS U €JMHULIBI, HAXOAUTh (POPMYIIbI, CBA3BIBAIOIIME JAHHYIO
(GU3NYECKyI0 BETUUNHY C IPYTHMMHU BEINYMHAMU;

OIMCHIBATh U3YYEHHBIE TEIJIOBBIE CBOICTBA TEN M TEIUIOBHIE SIBJICHUS, MCIIONb3Yyd (PU3NYECKUE BEIMYMHBL: JIaBJIeHUE Ta3a, TeMIeparypa,
CPEIHsIsl KHHETHYECKasi YHEPTHsI Xa0TUYECKOTO JBHKEHHSI MOJIEKYJI, CPETHEKBAIpAaTUIHAs! CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSA



SHeprus, pabota rasza, Ko3(GQUIHUEHT MOJIE3HOTO ACUCTBUS TEIUIOBOIO JIBUTATENs; IPU ONUCAHUU MPABWIBHO TPAKTOBATh (PU3MUECKHUI CMBICI
UCIOJb3yEeMBbIX BEJIWYMH, UX OOO3HAYEHHS M EIUHMIBI, HAXOAUTH (POPMYJIbl, CBA3BIBAIOLIUE JAHHYIO (U3UYECKYIO BEIMYHHY C APYTUMH
BEJIMYMHAM;

OIMCHIBATh M3YYEHHBIC SJCKTPUUYECKHE CBOMCTBA BEILECTBA M IJNEKTPHUUECKUE SBJICHHS (TIPOLIECCHI), MCIONB3YsS (hPU3MUYECKHE BEIUYHHBI:
NEKTPUYECKUH 3apsll, IEKTPUUECKOE I10JI€, HAIPSHKEHHOCTD IT0JIA, IOTEHIUAII, Pa3HOCTh MOTEHLIUAIOB; IPY ONMCAHUM IIPABUIIBHO TPAKTOBATh
(bu3n4ecKuil CMbICI UCIIONb3YEMBbIX BEJIMUUH, UX 0003HAUYEHUS U €MHULIBL; YKa3bIBaTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIUUUHY
C IPYTHMHM BEJIIMYMHAMUY,

aHATM3UPOBATh (PU3UIECKUE MTPOIIECCH U SBICHUS, UCTIONB3YS (DU3MUECKUE 3aKOHBI M MPUHIIMIIBL: 3aKOH BceMUpHOTO TsroTenus, 1, 11 u 111
3aKkOoHbl HBIOTOHA, 3aKOH COXPAHEHHsS MEXAHWYECKOW HHEPrMM, 3aKOH COXPAaHEHUS MMILYJIbCa, INPUHUUI CYNEPHO3ULUU CUJI, IPUHLHAI
pPaBHOINPABUs MHEPLUAIBHBIX CUCTEM OTCYETA, MOJEKYJIAPHO-KMHETHUUECKYI0 TEOPHIO CTPOEHUS BEILECTBA, Ia30BbIE 3aKOHBI, CBS3b CPEIHEU
KUHETHYECKOW PHEPTUHU TEIUIOBOTO JIBUKEHUS MOJIEKYJI C aOCONIOTHOW TEeMIIEpaTypoi, MEpBBI 3aKOH TEPMOJWHAMHKH, 3aKOH COXPaHEHHS
AJIEKTPUYECKOTO0 3apsizia, 3akoH KylioHa, Ipu 3TOM pasinyarh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €T0 MAaTeMaTU4YECKOE BBIPAKEHUE U YCIIOBUS
(rpaHuIIbl, 00IACTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TNPHUHLMIIBI JACHCTBUS MalllMH, HOPUOOPOB M TEXHUYECKUX YCTPOWCTB; pazivyaTh YCIOBUS HX 0€3011aCHOTrO
HCIIOJIb30BaHHUs B [IOBCETHEBHOW JKU3HU;

BBITNIOJIHATH DKCIEPHUMEHTHI 110 MCCIEA0BaHUI0 (PU3NYECKUX SBJICHUM U MPOLIECCOB C UCIIOJIb30BAHUEM IMPSAMBIX U KOCBEHHBIX U3MEPEHUH,
npu 3ToM (QOpMyIUpPOBaTh MpodsieMy/3aauy U TMIOTe3y y4eOHOro HKCHEepUMEHTa, cOOMpaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO 000pylOBaHHUS,
IIPOBOJIUTH OMBIT U (POPMYIUPOBATH BBIBOIBI;

OCYILECTBIIATh MNpPSAMbIE M KOCBEHHbIE H3MEpPEHHUS (PU3MUECKUX BEJIWYMH, IPU 3TOM BBIOMpPATh ONTHMAJIbHBIA CIOCO0 HM3MEPEHUS U
HCIIOJIB30BaTh N3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHN;

UCCIIeIOBaTh 3aBUCUMOCTH MEXAY (DU3MUYECKMMM BEIMYMHAMHU C HCIOJb30BAHHMEM MPSAMBIX H3MEPEHUH, NpU 3TOM KOHCTPYHPOBATh
YCTAQHOBKY, (DMKCUPOBAaTh pE3yJbTAThl MOJYYEHHONW 3aBUCUMOCTH (U3WYECKHUX BEJIMYMH B BMJE TaOIUI[ U TpaduKOB, AenaTbh BBIBOJBI IO
pe3yibTaTaM MCCIIEI0BaHHUS;

co0roAaTh mpaBuiia 6€30MacHOro Tpy/a MPHU MPOBEIEHUHU HUCCIIEI0OBaHUI B paMKaX y4eOHOTo SKCIIEpUMEHTa, Y4eOHO-UCCIIeI0BaTENbCKOM
Y IPOEKTHOM JIeATENBHOCTH C UCIIOJIb30BaHUEM U3MEPHUTENBHBIX YCTPONUCTB U J1abOpaTOPHOTO 000PYAOBAHNUS;

pemaTh pacy€THbIC 3a/la4d C SIBHO 33/JlaHHON (PU3MUYECKOW MOJENbI0, MCMOJb3Ys (hPU3UYecKHe 3aKOHBI M MPHUHLMUIBI, HA OCHOBE aHaIN3a
yCJIOBHSA 33/1a4M BBIOMpATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEIWYMHBI U (HOPMYIIbI, HEOOXOIUMBIE Ui €€ pelIeHus, TPOBOIUTD
pacuéThl U OLIEHUBATh PEAIbHOCTD MOYYEHHOT0 3HAaUeHUs (PU3NUECKON BEITHUNHBI,

peniaTh Ka4yeCTBEHHBIE 3aJa4M: BBICTPAMBATh JIOTMYECKH HEMPOTUBOPEYMBYIO LIEMOYKY PACCYKIAEHUN C OIMOPOM HA M3Y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3HUECKHUE SBIICHHUS;



UCIOJb30BaTh IPU PELIEHUH Y4YeOHBIX 3a/Jad COBpPEMEHHble MH(OPMAIMOHHBIE TEXHOJOTUH I IOMCKA, CTPYKTYpHUPOBAHMUS,
UHTEpIpETallud M IPEICTABICHHUs y4eOHOM M HaydHO-NOMYJISIpHOW HH(POpPMAaLUH, IMOJYyYEHHOM W3 Pa3JIMYHbIX HCTOYHUKOB, KPUTUYECKH
aHAJIM3UPOBATh MOIy4aeMy0 HHPOPMAIIHIO;

MPUBOANUTH MPUMEPHI BKJIA/a POCCUHUCKUX W 3apyOeKHbIX yYEHBIX-(DU3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE INPOLIECCOB OKPYKAIOIIETO
MUDA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUN;

UCIOJIb30BaTh TEOPETUUECKUE 3HAHUA 110 (PU3KKE B TOBCEAHEBHOM KU3HU JUIsl oOecnieueHus: 0€30acHOCTH ITpU 00pallieHuu ¢ prudopamMu U
TEXHUYECKHMHU YCTPOMCTBAMHU, I COXPAaHEHHSI 3I0POBbsI U COOJIIOICHUS HOPM SKOJIOTHYECKOT0 TIOBE/ICHUS B OKPYXKAIOIIEH cpere;

paboTaTte B TpyIIe C BBITOJHEHHEM pAa3JIMYHBIX COLMAIBHBIX pOJICH, IUIAHHUPOBATh pPabOTy TPYNIbBI, PAIMOHAIBHO paCIpeneisiTh
0053aHHOCTH M IJIAHUPOBATh JAEATEIBHOCTh B HECTAaHJAPTHBIX CUTYalUAX, aJ€KBATHO OLIEHUBATH BKJIAJ Ka)KJOI'O W3 YYAaCTHUKOB I'DYIIbI B
peleHre paccMaTpuBaeMoil MpoOIIEMBI.

K konmy oOyuenust B 11 kiacce mpeaMeTHbIe pe3ylnbTaThl Ha 0a30BOM YpOBHE JIOJDKHBI OTpa)xaTb C(HOPMHUPOBAHHOCTH Y OO0yUArOIIUXCS
YMEHUI:

J€MOHCTPHPOBATh HA MPUMeEpax pojb U MECTO (PU3UKU B (POPMUPOBAHMH COBPEMEHHON Hay4YHOM KapTHHBI MUpA, B Pa3BUTHH COBPEMEHHOMN
TE€XHUKU U TEXHOJIOTUH, B IPAKTUYECKOH 1eATEIbHOCTH JIFOJIEH, LIETOCTHOCTh U €AMHCTBO (PU3NYECKON KapTUHBI MUPAa;

YUUTBIBATh TPAHMIIBI TIPUMEHEHUSI U3YUEHHBIX (PU3MUECKUX MOJIENICH: TOYSUHBIA SIEKTPUUECKUH 3apsl, JIyd CBETa, TOUCYHBIH HCTOUYHUK
CBeTa, AJIepHas MOJIENb aTOMa, HYKJIOHHAsI MOJIENIb aTOMHOTO $i/ipa MpHU pelIeHUH PU3NYECKUX 3a/]a4;

pacrio3HaBaTh (U3MUECKUEe SBICHMS (IIpOIecChl) MU OOBACHATH UX HAa OCHOBE 3aKOHOB AJIEKTPOAMHAMHUKM W KBAHTOBOM (DU3HMKH:
JJIEKTPUYECKasl IPOBOAUMOCTD, TEIIJIOBOE, CBETOBOEC, XUMUYECKOE, MATHUTHOE JEHUCTBHU TOKA, B3aMMOJEHCTBUE MarHUTOB, JJIEKTPOMArHUTHAS
MHAYKIMSL, 1eHCTBUE MAarHUTHOTO TOJISl HA IPOBOJHUK C TOKOM U JIBUXKYIIHUIICS 3aps/, SJIEKTPOMarHUTHbIE KOJIeOaHUsI U BOJIHBI, IPSIMOJIMHEHHOE
pacrnpocTpaHEeHHE CBETa, OTpaKeHHeE, NMpeoMiIeHHe, UHTephepeHLns, Tudpakius U Noaspu3alus CBeTa, JUCIEPCHs CBeTa, (POTOIIEKTPUUECK U
spdext (poTorddexT), cBeToBOE AaBleHHE, BO3HHUKHOBEHHE JMHEWYATOro CIEKTpa aTroMa BOJIOPOJA, €CTECTBEHHAass M HCKYCCTBEHHAs
PaguOAKTUBHOCTD;

OINMCHIBATh U3YUEHHBIE CBOMCTBA BEUIECTBA (3JIEKTPUUECKUE, MATHUTHBIE, ONTHUYECKHE, AIEKTPUUYECKYIO POBOJIMMOCTD PAa3IMYHbIX Cpel) U
AJIEKTPOMAarHUTHBIE SIBIEHUS (MPOILIECCHI), UCTIONb3Ys (GU3NUYECKHE BETUUYMHBI: AJIEKTPUUYECKHUM 3apsijl, CUjla TOKA, AJIEKTPUUYECKOE HampsKeHHe,
ANEKTPUYECKOE CONMPOTHUBIIEHUE, PA3HOCTh MOTEHIIMANIOB, 3JEKTPOABIDKYIIAs cuia, padoTa TOKA, MHIYKIMS MAarHUTHOTO MOJIA, cuiia Ammepa,
cuna JlopeHna, HHAYKTUBHOCTh KaTYIIKH, SHEPTHs 3JEKTPUYECKOr0 M MArHUTHOTO TOJeH, MepuoJl M 4acToTa KojieOaHui B KoyiebaTelnbHOM
KOHTYpE, 3aps]l U CHJIa TOKa B MPOIIeCCe TapMOHMYECKUX IEKTPOMAarHUTHBIX KoJieOaHui, (POKycHOE paccTOsIHME U ONTUYecKas Cujla JIMH3bI, TIPU
ONMCAaHWU NPABWIBHO TPAKTOBaTh (UINYECKUN CMBICT HCIONb3YEMbIX BEJIWYMH, UX OOO3HAYEHHUS M €IWHUIBI, YKa3bIlBaThb (OPMYIIbI,
CBSI3bIBAIOIIME TAaHHYIO (U3UYECKYIO BEJIMYUHY C APYTUMU BEIMYUHAMU;



OIMCHIBATh M3yYEHHbIE KBAHTOBBIC SIBJIEHUS M IPOLECCHI, UCIOIb3Yys (PU3UUECKHE BEIMUUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH, JJIMHA
BOJIHBI U YAaCTOTa CBETA, SHEPIUsl U UMITYJIbC (POTOHA, IEPUO/] MTOJIypacHaia, SHEPIHsl CBA3M ATOMHBIX sIJIep, IPU OMMCAHUU IPABUIIBHO TPAKTOBATh
(U3NYEeCKUN CMBICI UCTIONB3YEMBIX BEJTMUNH, UX 0003HAYCHUS M €JMHUIIBL, YKAa3bIBaTh (POPMYJIBI, CBSA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEIUYHHY
C IPYTMMU BETMYMHAMH, BEIYUCIIAT 3HAUCHUE (PU3HMUECKON BEITUYHMHEI;

aHAJM3UPOBATh (PU3NUECKUE IIPOLIECCH] U SIBJICHUS, UCIIOIb3Ys (U3NYECKHUE 3aKOHBI U MPUHLMUIIBL: 3aKOH OMa, 3aKOHBI I10CJIEI0BATEIBHOTO
U TapajyIebHOIO COEAMHEHUs MPOBOAHUKOB, 3akoH JDxoyns—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOM MHIYKLMH, 3aKOH HPSIMOJIMHEHHOTO
pacrpoCcTpaHeHHs CBETa, 3aKOHBI OTPAKEHHS CBETa, 3aKOHBI MPEIIOMIICHHS CBETa, ypaBHEHHE DifHIITeHa U1t poTodddekra, 3aK0oH COXpaHEHH s
SHEPruM, 3aKOH COXPAHEHHUS MMIIYJIbCA, 3aKOH COXPAHEHMS 3JIEKTPUUECKOIO 3apsija, 3aKOH COXpPaHEHMsI MAacCOBOIO 4HMCIa, MOCTynarel bopa,
3aKOH PaJMOAKTUBHOIO pacmaja, IpuU 3TOM pa3iuyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro MaTeMaTH4eCKOe BBIPAXKEHUE U YCIOBHUS
(rpaHuIbl, 00IACTH) MPUMEHUMOCTH;

OIIpeEIATh HAlPaBJIE€HUE BEKTOPA MHAYKIIMM MarHUTHOTO IOJIsI IPOBOJHUKA C TOKOM, CUJIbl AMnepa u cuiibl JlopeHna;

CTPOMUTH U OMHUCHIBATh N300pakEHUE, CO3/1aBAEMOE INIOCKUM 3€PKajioM, TOHKOH JINH30M;

BBINOJIHATH 3KCIIEPUMEHTHI 10 MCCIEI0BAHUIO (PU3UYECKHUX SIBICHUI U IPOLIECCOB C MCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHUM:
Ipu 3TOM (QOpMyIUpoBaTh MpodiieMy/3aauy U I'MIIOTe3y y4eOHOro SKCHEpUMEHTa, COOMpaTh YCTaHOBKY U3 HPEJIOKEHHOIo 00OpYIOBaHUS,
IIPOBOJUTH OIBIT U (POPMYIUPOBATH BHIBOJIBI;

OCYILIECTBIISITh TPSIMbIE M KOCBEHHbBIE H3MEpEHHUS (PU3UUYECKUX BEJIWYMH, IPU 3TOM BBIOMpPATh ONTUMAIBHBIA CIIOCOO H3MEpEHUs u
UCII0JIb30BaTh U3BECTHBIE METO/IbI OLIEHKH MTOTPEIIHOCTEN N3MEPEHUN;

UCCIIeIOBaTh 3aBUCUMOCTH (U3MYECKHUX BEJIMYMH C HCIOJIb30BAHUEM TMPSMBIX H3MEPEHHH: TPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY,
¢uKkcupoBaTh pe3yJabTaThl MOJYYEHHOW 3aBHCHUMOCTH (PM3MYECKHX BEJIWYMH B BUJE TaONMIl U TpauKoOB, J1€1aTh BBIBOJBI MO peE3yJbTaTamM
HCCIIEIOBaHMUS;

coOuro1aTh MpaBuiia 0€30MacHOro Tpy/a MpHU MPOBEACHNUN UCCIIEAOBAaHUM B paMKaxX y4eOHOIo SKCIEpUMEHTa, yueOHO-UCCIIe10BaTEeIbCKON
Y TIPOEKTHOM JIESATEIBHOCTH C MCIIOJIB30BaHUEM U3MEPUTENBHBIX YCTPOHCTB U J1a00paTOpHOro 000py10BaHNUS;

pemars pacy€THbIE 33Ja4M C SIBHO 3aJaHHON (U3MYECKOW MOJENbI0, UCHOJIb3Ys (PU3MUECKHE 3aKOHBI U MPHUHIIMIBI, HA OCHOBE aHaJIM3a
YCIIOBUS 337aud BBIOMPATh (U3NYECKYIO MOJENb, BBLACIATh (PU3NYECKUE BETUUYMHBI U (HOPMYJIbI, HEOOXOAUMBIE JUIsl €€ pelIeHUs], TIPOBOJUTH
pacuéThl U OLIEHUBATh PEAIbHOCTD MOJTYYEHHOTO 3HAaUeHUS] (PU3NYECKON BETUUHHBI;

pelare KayeCTBEHHbIE 33Jau: BBICTpaMBaTh JIOTMYECKH HENPOTHBOPEUMBYIO LIETIOUYKY PACCYXAECHHUH C ONOpPOl Ha MU3YyUEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3HUECKHUE SIBICHHUS;

UCIIOJIb30BaTh IPU pEHIeHUH Y4YeOHBIX 3aJad COBpEMEHHble HWH(GOPMAIMOHHBIE TEXHOJOTHUH [UIs TOUCKA, CTPYKTYpHUpPOBaHUS,
UHTEpPIpETallM W TPEICTaBICHUS y4eOHOW W HAyYHO-MOMYJISPHONM HH(POpMAIMH, IMOJYYEHHOM M3 pa3IUYHbIX HCTOYHUKOB, KPUTHUYECKU
aHAJIM3UPOBATh MOJydaeMyto HH(OpMaIHio;



OOBSICHATh NMPUHLMIIBI ASHCTBUS MAIIKMH, NPUOOPOB U TEXHUUYECKUX YCTPOMCTB, pa3iavyaTh YCJIOBUS UX O€30MacCHOIO MCIIOJIb30BaHMS B
IIOBCEIHEBHOM JKH3HY;

MPUBOANUTH MPUMEPHI BKJIAZIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B PA3BUTHE HAYKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUIA;

UCIOJIb30BATh TEOPETUUECKUE 3HAHUS 10 (PU3MKE B IOBCETHEBHOM KU3HU AJIs o0ecredeHus: 6e3011acCHOCTH Ipy 00paleHnu ¢ npudopamu U
TEXHUYECKMMHU YCTPOICTBaMU, Ul COXPaHEHMsI 3I0POBbsI U COOJIIOICHUS HOPM SKOJIOTHYECKOI0 MIOBEICHUS B OKpYXKaollel cpere;

paboTaTte B TpyIIeE C BBIIOJHECHHEM pAa3JIMYHbIX COLMAIBHBIX pOJIEH, IUIAHUPOBATh pabOTy TPYIIBI, PAUOHAIBHO PACIpPEACIATH
0053aHHOCTH ¥ IUIAHUPOBATh JEATEIBHOCTh B HECTAaHJAPTHBIX CHTYalUsAX, aJeKBATHO OLIEHMBATH BKJIAJ KaXKJOTO W3 YYAaCTHHKOB T'PYIIIBI B
peleHre paccMaTpuBaeMoi poOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE C YKAZAHUEM KOJIMYECTBA AKAJIEMUYECKHUX YACOB,
OTBOJIMMBIX HA OCBOEHME KAXKJIOM TEMbI YYEBHOI'O ITPEJIMETA, U BO3MOXKHOCTH
HCIOJb30BAHUS IO 3TOM TEME SJIEKTPOHHBIX (IIU®POBLIX) OBPA3OBATEJIBHBIX PECYPCOB.

10 KJIACC
KosauyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/m Kourpoubnbie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHMU S
1.1 ®uzrKa 1 METO/Ibl HAY4YHOTO IMO3HAHUS 2 bubmmoreia LIOK
' AR YA https://m_edsoo.ru/7f41bf72
Hroro no pasaeny 2
Pasznea 2. MEXAHUKA
2.1 Kunemaruka 5 Bubmiorexa LIOK
' https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.2 7
Jpantka https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpPaHEHUs] B MEXaHHK 6 1 1 bubmiorexa HOK
' OHbL COXPATE CRAMHIE https://m.edsoo.ru/7f41bf72
Hroro no pasneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnmuotexa [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72




bubmuoreka [JOK
3.2 O 10
CHOBBL TEPMOMHHANIIH https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK
' ®a30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Paszpnen 4. JIEKTPOIMHAMMUKA
bubmuoreka [JOK
4.1 1
UMEKTPOCTATHA 0 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIM 51eKTpUYECKH TOK. TOKH B 12 bubnnorexa [HOK
’ pPA3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne n/m P Kontpoabnbie | IlpakTuueckue (mupp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paszpen 1. JIEKTPOIUMHAMUKA
11 MaruuTHOe noJie. DIeKTpOMarHuTHas 11 | 3 bubnunoreka [JOK
) WHIAYKLIUSA https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
1 MexaHu4eCKHE U JIEKTPOMArHuTHbIE 9 | bubnuorexa [JOK
’ KoJieOaHus https://m.edsoo.ru/7f41c97¢
29 MexaHW4eCcKue U JIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
) BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2. 10 3
3 Onrika https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI CTICIIHATBHOM TEOPHH 4 | bubnnorexa [JOK
’ OTHOCUTEIBHOCTHU https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
bu6mmorexa [IOK
4.1 7
DVICMCHTBI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97¢c
4.2 CrpoeHue atoma 4 bubnuorexa [IOK




https://m.edsoo.ru/7f41c97c¢

4.3

ATOMHOE SApO

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 7 bubmmorexa LHOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6. OBOBIIAIOLIEE IOBTOPEHUE

6.1 O6o061maroniee MOBTOpPEHUE 4 ngg;;f;;gﬁ;;mlcwc
Htoro no pazneny 4
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IMpuioxenue 1 k padoueii mporpamMmme

KAJIEHAJAPHO-TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KoanuecTso 4acoB DJIeKTPOHHBIE Hata
Ne Kontpo | IIpakTn DOyHKUUOHANbHASA U (ppOBLbIE ILIAH aKT
Tema ypoka ouTp P Y bp ¢
n/n Bcero JbHbIE yecKue I'PpaMOTHOCTH oﬁpasoBaTe.ﬂbnme
padoTsl | padoThI pecypcsl
®duznka — HaykKa o pUpoJIe. WHTETPUPOBATH U bubmmoreka [JOK 3.09
1 Hayunslie MeTObI ITO3HAHNSA 1 HMHTEPIPETUPOBATH https://m.edsoo.ru/ffOc
OKpYKalollero Mupa nHpopmaIuio 32e2
Ponb 1 mecTo husuku B 5.09
(hopMUPOBaHUH COBPEMEHHOMN bubmmoreka [JOK
2 Hay4HOU KapTHUHBI MUDa, B 1 https://m.edsoo.ru/ffOc
MPAKTUYECKOU IEeSITETbHOCTH 33e6
monen
MexaHnuyeckoe IBUKEHUE. CBSI3U MEXKTY 10.09
OTHOCUTENBHOCTD COOBITHSIMH WITH bub6nmorexa LIOK
3 MEXaHUYECKOTO ABUKECHUS. 1 YTBEPKACHUSIMU https://m.edsoo.ru/ff0c
Ilepemerenue, CKOpocTb, (mpUYMHHO- 3508
YCKOpEHHE CJIE/ICTBEHHbBIE
. OTHOIICHMS, bubmuoreka [JOK 12.09
PaBHOMEpHOE psIMONIMHEWHOE
4 1 OTHOILIEHUS apTyMEHT https://m.edsoo.ru/ffOc
JIBIKEHUE
— KOHTPapryMeHT, 3620
TE3UC — NIpuMep, bu6muoreka [JOK 17.09
PaBHOyCKOpEeHHOE
5 . 1 CXOJZICTBO — pa3jin4ine https://m.edsoo.ru/ffOc
MPSIMOJIMHETHOE JIBUKEHUE
¥ JIp.) 372e




CB00O/IHOE MaJIeHHE. bubmmoteka LIOK 19.09
6 YckopeHue cBOOOTHOTO https://m.edsoo.ru/ffOc
MaJICHUs. 39cc
KpuBoIMHEHOE IBUKEHHE. Bu6mmoreka [IOK 24.09
. HAXOJUTh U U3BIIEKATH
7 JIBrb>keHHE MaTepualIbHOM https://m.edsoo.ru/ffOc
nHpopmaIuio
TOUYKHU MO OKPY>KHOCTH 3ada
[IpuHIUIT OTHOCUTEIBLHOCTU 26.09
lNanunes. UnepuuanbHbie bubmmoreka [JOK
8 cuctembl otcuera. [lepBbiit https://m.edsoo.ru/ffOc
3axkoH HproToHa. 3be8
Bxonnas k/p
MMOHUMATh 1.10
Macca tena. Cuia. [Ipunnun (aKTOIOTHUECKYIO
. bubnuoreka [{OK
cynepno3unuu cui. Bropoit uHpopmaIuio
9 https://m.edsoo.ru/ffOc
3akoH HproToHa myist (croxer, 1bes
MaTepuanbHON TOUKU MOCIIeI0BATEIHHOCTh
coObITHIA U Ap.)
. bubnuoreka [{OK 3.10
Tperuii 3akoH HeroToHa s
10 https://m.edsoo.ru/ffOc
MaTepHUaTbHBIX TOYCK
3be8
3aKOH BCEMHPHOTO TATOTEHHS. Bu6mmoreka LIOK 8.10
11 Cuna tsxectu. Ilepas https://m.edsoo.ru/ffOc
KOCMUYECKast CKOPOCTh 3d00
Crna octi. 3axon [vka bubnuoreka [{OK 10.10
12 ypyT ' yka. https://m.edsoo.ru/ffOc
Bec Tena
3el8
13 Cuna tpenus. Koaddumment bubnuotexa [JOK 15.10




TpeHust. Cuiia COpoTHUBICHUS
IIpY IBUYKEHUH TEJa B
KHUJIKOCTHU WIN ra3e

https://m.edsoo.ru/ffOc
3f76

IToctynarensHoe 1 17.10
BpalaTeIbHOE JBHKEHUE AHAJIA3MPOBATD, Bt OK
i nOIMoTEKA
a0COJTIIOTHO TBEPIOTO Tea. UHTEPIPETUPOBATH 1|
14 JaHHBIC U IclaTh https://m.edsoo.ru/ffOc
MowmeHT cumsbl. [1medo cuibl.
. COOTBETCTBYIOLIHE 41a6
VYcnoBus paBHOBECHS TBEPIOTO BHBOLEI
Tena
Nmnynbsc maTepuaibHOU 22.10
TOYKH, CUCTEMBI
MaTepuaIbHBIX TOUEK 6 bubnnorexa [IOK
. Hay4HOE 00BSICHEHHUE
15 yi M https://m.edsoo.ru/ffOc
Nmnynbe cuibl. 3akoH SABJICHUI 436
COXpaHEHHUS UMITYJIbCa.
PeakTtuBHOE NBH)XKEHUE
Pa6oTa ¥ MOITHOCTH CHJIBI. pacrio3HaBarb, 24.10
Kunernueckast sHeprus HCHOIL30BATE U bubmuorexa [IOK
s CO3/1aBaTh
16 MaTepHUaIbHOW TOYKH. TeopeMa A https://m.edsoo.ru/ffOc
. 00BSACHUTENbHBIE
00 U3MEHEHNN KUHETUYECKOMI 4502
MOJICIIHA U
SHCPruHN IpECTABIECHUS
[ToTrenumanbHas SHEpTUsl. 5.11
[ToreHumanpHas 3HEprust
yIpyro J1e(opMHUpPOBaHHON bubmorexa [IOK
17 https://m.edsoo.ru/ffOc
npyxunbl. [loTennmansHas 461
40la
SHEprus Tena BOIU3H
MMOBEPXHOCTU 3eMIIU
18 IToreHnmanbHbIC U [IPUMEHSATH bubmuoteka [JOK 7.11




HEMOTEHIIUATHHBIC CHIIBI.
CBsi3b pabOTHI
HEMOTEHITUATBHBIX CHJI C
M3MEHEHUEM MEXaHUYeCKOM
SHEPIUU CHCTEMBI Tell. 3aKOH
COXpaHCHUSI MEXaHUYECKOM

COOTBETCTBYIOILINE
€CTECTBEHHO-HAY4HbIE
3HAHUA I
OOBSICHEHUS SIBJICHUS

https://m.edsoo.ru/ffOc
478c¢

SHEPTUU
Jlaboparopnas pabota 12.11
«HccnenoBanue cBsi3u pabOThI

19 CHUJIBI C UBMEHEHUEM
MEXaHWYECKON YHEPTUU Tea
Ha MIpUMEPE PaCTIKEHUS
PE3UHOBOTO KI'yTa
KoHntposbHas paboTta 1mo Teme aHaJIM3upOBATh, 14.11
«Kunemaruka. JluHamMuKa. MHTEPIPETUPOBATH bubmoreka LIOK

20 JAHHBIC U JIC]IaTh https://m.edsoo.ru/ffOc
3aKOHbBI COXPAHEHUS B

COOTBETCTBYIOIINE 4b74
MEXaHUKE BBIBOJIBI
OCHOBHBIE TIOJIOKEHUS 19.11
MOJIEKYJIIPHO-KWUHETUYECKON Hay4HOE 00BICHEHHE bubmorexa HOK

21 . https://m.edsoo.ru/ffOc
Teopun. bpoyHoBckoe SIBIICHUI 4de?
nsuxenue. Juddysus -

XapaxTep IBHKECHHS U pacIio3HaBarhb, 21.11
B3aMMOJICIICTBHUS YaCTHUI] HCII0JIE30BATh
22 BelecTsa. Mozenu cTpoeHust cos/apath
. n O0OBSICHUTEIIbHBIC
ra3oB, KUAKOCTEH U TBEPIBIX MOJIEIH 1
Ten IpeICTaBIICHUS
23 Macca monekyin. KonuuectBo 26.11




BemiectBa. [locTogaHHas

ABoraapo
TernnoBoe paBHOBECHE. 28.11
24 Temmneparypa u €€ u3MepeHue.
[lIxana temnepatyp Llenbcus
aHAJIIM3UPOBAT, 3.12
. bubnuoreka [{OK
Wneanphsiii taz B MKT. MHTCPUpETUPOBATL 1o
25 JaHHBIC U JIc]IaTh https://m.edsoo.ru/ffOc
OcHoBHoe ypaBHeHne MKT
COOTBETCTBYIOIIIUE 4fde
BBIBO/IbI
AOcomtoTHas TeMIepaTypa Kak 5.12
Mepa CpeIHeH KHHETHICCKOM 5 bubmmoreka [JOK
Hay4YHOE OOBSICHEHHE
26 SHEPIUH JIBU)KECHHS MOJIEKYII. YAHOC https://m.edsoo.ru/ffOc
SIBJICHUI
YpaBHenue Menpeneena- Slle
Knaneiipona
pacro3HaBarhb, 10.12
WCIIOJIH30BaTh U
7 3akoH JlanbToHa. ["a30oBbIe CO3/1aBaTh
3aKOHBI O0OBSICHUTEIIbHBIC
MOJEIH U
MIPEACTABICHUS
JlaGoparopHnast pabota 12.12
«HMccnenoBanre 3aBUCUMOCTH
28 MEXy ITapaMeTpaMu
COCTOSIHHSI pa3pEKEHHOTO
rasza»
bubnuoteka [JOK 17.12
H3onporiecchl B neanbHOM
29 https://m.edsoo.ru/ff0c

rase 1 ux rpapuieckoe

570e




npeaACTaBJICHUC

BuyTtpeHnHss sHeprus 19.12
TEPMOJIMHAMUYECKON CUCTEMBI
U CIIOCOOBI €€ N3MCHCHHMS. bubmuorexa [JOK
30 KonnuecTBo TENIOTHI U https://m.edsoo.ru/ffOc
pabota. BHyTpeHHss SHEprus 5952
OJIHOATOMHOTO HCAIBHOTO
rasa
aHAJIIM3UPOBATh, 24.12
HHTEPIIPETUPOBATH bu6mmorexa [IOK
31 Buasl Terionepenauu JIaHHbBIC U JI€JIaTh https://m.edsoo.ru/ffOc
COOTBETCTBYIOIIIKE 5¢36
BBIBO/IBI
VnenbHas TEIIOEMKOCTh 26.12
BemecTBa. KommaecTBo HAy4HOE 00bsACHEHUE Bubmiorexa OK
32 M https://m.edsoo.ru/ffOc
TETUTOTHI TIPH TETUIONEepeaaye. SIBJICHU 5636
AnnabaTHBIH poiiece o
pacro3HaBars, 14.01
TlepBbiit 3aK0H WCIIOJIH30BaTh U Bu6morexa [IOK
33 TEPMOJUHAMUKU U €r0 co3napath https://m.edsoo.ru/ffOc
00BSICHUTEIIHHBIC
MPUMEHEHNE K U30ITpoLIeccaM MOJLEIH 1 Sefc
MIPEACTABICHUS
aHaJIN3UPOBATh, 16.01
Heo6paTumocTs nporeccoB B MHTEPIPETUPOBATH bubmmroreka [JOK
34 npupoze. Bropoii 3akoH JAHHBIC U JEJIaTh https://m.edsoo.ru/ffOc
TEPMOANHAMUKH COOTBETCTBYIOIINE 6230
BBIBO/IbI
35 [punuun nevictus u KITJI bubnmnorexa [JOK 21.01




TEIUIOBOM MAIlIMHBI

https://m.edsoo.ru/ffOc
600a

36 Huxn Kapno u ero KITJ{ 23.01
3 DKOJOTUYECKHE MTPOOTIEMBI 28.01
! TETIOIHEPTETHKHU
aHAJIM3UPOBATh, 30.01
O6o06maromuit ypok WHTEPIPETHUPOBATH bubnunoreka LIOK
38 «MonexynsipHasi pU3nKa. JAaHHBIC U JIeTIaTh https://m.edsoo.ru/ffOc
OCHOBBI TEPMOJTMHAMUKI COOTBETCTBYIOIINE 6938
BBIBO/IBI
KonrponsHas paboTa 1o Teme bu6nmoreka LIOK 4.02
39 «MonekynspHas pusmka. ;I;}I’::;; o0bACHeHHE https://m.edsoo.ru/ffOc
OCHOBBI TEPMOAMHAMUKH 6a50
pacno3HaBarhb, 6.02
[Mapoo6pazoBanne n MCIIOJIP30BATE 1 Bu6muorexa LIOK
40 KoHsieHcanus. Vicmapenue u co3/apath https://m.edsoo.ru/ff0c
00BSCHUTENbHBIE
KUIIEHUE MOJIEIH 1 63b6
MIPEJICTaBICHHUS
aHAJIM3UPOBATh, 11.02
AOcCoII0THAS 1 OTHOCHUTEIIbHAS MHTEPIPETUPOBATH bubnuoreka [{OK
41 BJIQXHOCTh BO3/1yXa. JAHHBIE U JEJIaTh https://m.edsoo.ru/ff0c
Haceiennsiit nap COOTBETCTBYIOLINE 64d8
BBIBO/IBI
Teépnoe temno. 13.02
Kpucrannuyeckue u bubmuoreka [IOK
42 amop¢HbIe Tena. AHU30TPOIHS HaydHOC 00BACHCHHE https://m.edsoo.ru/ffOc

CBOMCTB KpUCTAIUIOB. JKuakue
Kpuctaybsl. CoBpeMEeHHbIE

SIBJICHUU

6510




MaTepuaibl

pacrno3HaBarthb, 18.02
[InaBneHue U KpuCTaIU3AIH. HCIOJIB30BATE U bubmmoreka [JOK
43 VenapHas TEIIOTA IUIABICHUS. c0371aBath https://m.edsoo.ru/ff0c
00BSCHUTEIBHBIE
CyOmumariust MOJIEIH 11 6708
MIPEICTABIICHHS
aHAJIM3UpPOBATh, 20.02
MHTEPIPETUPOBATh bu6moreka LIOK
44 YpaBHEHHE TEIJIOBOTO OajlaHca JAHHBIC U I€IaTh https://m.edsoo.ru/ffOc
COOTBETCTBYIOIIINE 6820
BEIBO/IBI
DieKTpHU3aLys Tell. Bbu6nmoreka [IOK 25.02
45 DnexkTpuyeckuii 3apsa. JIa ;I;}I’:II{{;; 06TACHeHHE https://m.edsoo.ru/ffOc
BU/JIA DJIEKTPUYECKHX 3apsI0B 6bcc
- pacno3HaBarhb, 27.02
OBOJHUKH, TUDJICKTPUKH U
H(I))J'Iyr[pOBO,I[HI/IKI/I. 3aK(l:))H I(/;IS;;)QIBB;OBBMB ! bubmmorera [OK
46 https://m.edsoo.ru/ffOc
COXPaHEHHUS AJNEKTPUIECKOTO 00BSCHUTEITBHBIE 6bec
3apsiia MOJIETH U I
TIPEICTABIICHIS
B3aumofeiicTBue 3apsioB. Bu6nmorexa LIOK 4.03
47 3akon Kynona. Toueunsrii https://m.edsoo.ru/ff0c
AIIEKTPUYECKUH 3apsi 6ced
HanpsixéHHocTb 6.03
IEKTPUYECKOTO IOJIS. bu6muoreka [JOK
48 [IpuHnun cynepno3unun https://m.edsoo.ru/ffOc

ANEKTPUUECKUX Nonel. JInnnu
HaIpPsHKEHHOCTH

6df2




Pabota cun 11.03
bu6nmoreka [IOK
ANEKTPOCTATUYECKOTO TTOJIS.
49 https://m.edsoo.ru/ffOc
[Torenmman. Pasnocts
6£00
MIOTEHIIUAJIOB
[IpoBOHUKY U TUATIEKTPUKU B 13.03
bubnunorexa LIOK
ANEKTPOCTATUYECKOM IIOJIE.
50 https://m.edsoo.ru/ffOc
JysnexkTpuaeckast
7018
MIPOHUIIAEMOCTh
N bubnuoreka [{OK 18.03
DNEKTPOEMKOCTD.
51 K https://m.edsoo.ru/ffOc
OHJICHCATO
A P 7126
DJIEKTPOEMKOCTD IIIOCKOTO Bu6mmoreka [IOK 20.
52 KOH/IeHcaTopa. DHeprus https://m.edsoo.ru/ff0c | 03
3apsKEHHOT0 KOHAEHCcATopa 720
aHAJIM3UPOBATh, 1.04
JlaboparopHas pabora UHTEPIPETUPOBATH
53 "U3mepenne 31eKTpPOEMKOCTH JTAHHBIE U JIeTIaTh
KOHJIeHcaTopa" COOTBETCTBYIOILINE
BBIBO/IBI
[IpuHuun nencTeus u 3.04
MIPUMEHEHHE KOHCHCATOPOB,
54 KOIHMPOBAJILHOTO arlapara, Hay4HOE O0BACHEHHE
CTPYWHOTO IPUHTEPA. SIBJICHUU
DNeKTpOoCTaTUYECKas 3aIlNTa.
3a3emIleHre AJIeKTPONpruOOpOB
ONeKTpUYECKUi TOK, YCIOBUS pacro3HaBars, 8.04
55 €ro CyIIeCTBOBAHUSI. HCITOJTH30BaTh U

TTocTosiaHbIil TOK. CHita TOKA.

CO3JaBaThb




Hanpsokenne. ConpoTuBieHue.
3axon OMa 1J1s yyacTKa Lenu

00BACHUTENBHBIE
MOJENN U
IIPEJICTABICHHS

56

IlocnenoBarensHOE,
napajuiesibHOe, CMEIIaHHOE
COEIMHEHHE MPOBOTHUKOB.
Jlaboparopnas pabota
«M3y4eHne CMEMIaHHOro
COCIMHEHUS PE3UCTOPOBY»

bubnunoreka LIOK
https://m.edsoo.ru/ffOc
7410

57

Pabora u MmomtHOCTH
AIEKTPUUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

bubnuoreka [{OK
https://m.edsoo.ru/ffOc
7838

10.04

15.04

58

3axon OMa AJ1s1 OJIHOM
(3aMKHYTOI) 2JIEKTPUUECKOM
uenu. KopoTkoe 3ambIkaHue.
JlaGopatopHnas pabora
«H3mepenne 3/1C ncrtounuka
TOKa U €ro BHYTPEHHETO
COITPOTHBIICHUS»

bu6mmoteka IIOK
https://m.edsoo.ru/ffOc
Tae0

59

DJEeKTpOHHAs IPOBOJUMOCTD
TBEPABIX METAJLIOB.
3aBUCUMOCTD COIIPOTUBIICHUS
METAJIJIOB OT TEMIIEPaTyphl.
CBepXIpoBOIMMOCTh

17.04

22.04

60

DJIEKTPUYECKUI TOK B
Bakyyme. CBolcTBa
AJEKTPOHHBIX ITyYKOB

24.04




[TomynpoBogHuKH, X 29.04
cOOCTBEHHAs U IPUMECHas aHaTM3UPOBATh, G OK
. noInoTeKa
poBoaAUMOCTh. CBOMCTBA p— MHTCPIPCTHPOBATE 1
61 JAaHHBIC U I€IaTh https://m.edsoo.ru/ffOc
n-rnepexoa.
COOTBETCTBYIOLIHE 84ae
[TonynpoBOIHUKOBBIE BBIBOJIE]
MIPUOOPHI
DNEeKTpUYECKHUil TOK B 1.05
pacTBOpax M pacriaBax 5 bubmmoreka [JOK
Hay4HOE OOBSICHEHHUE
62 3IEKTPOJIUTOB. yi M https://m.edsoo.ru/ffOc
SIBIICHUI
DNeKTpoNUTHYECKast 82ba
JTUCCOIMAIS. DIEKTPOIINU3
5 . pacro3HaBarh, 6.05
JIEKTPUYECKHUI TOK B razax.
CamocTosTenbHbIN U o b 1 bubmorexa LIOK
CO3/aBaTh
63 . A https://m.edsoo.ru/ff0c
HECaMOCTOSATEIbHBIN Pa3ps/Il. O0OBSICHUTEIIbHBIC S4ae
Monnus. [Tnazma MOJENH U —
MIPEACTABICHUS
DnexTpuyeckue nprudopsl U AHATH3NPOBATS, 8.05
YCTPOWCTBA U UX HHTEPIPETUPOBATH bubnuoreka [{OK
64 MPAaKTUYECKOE MPUMEHEHHE. JIaHHbBIC U JI€JIaTh https://m.edsoo.ru/ffOc
[IpaBuna TexHUKH COOTBETCTBYIOLINE 86fc
0e30macHOCTH BBIBO/IBI
. bubnuotexa [JOK 13.05
O6o0maromuii ypok 1
65 A IEKTDO . . https://m.edsoo.ru/ff0c
«DNEKTPOIMHAMHKA»
poA 88be
KonTposnbHas pa6ora 1o Teme Bubmoreka [IOK 15.05
66 «DJIEKTPOCTaTHKA. https://m.edsoo.ru/ffOc

IToCTOSIHHBIN DIIEKTPUYECKUN

8a8a




TOK. TOKH B pa3iIMyHbIX
cpenax»

Pe3epBHBI ypoK. Bu6mmoreka [IOK 20.05
67 Konrponsnas pabora o teme 1 https://m.edsoo.ru/ffOc
"OnexkrpoaguHamMuka" 8c56
Pe3epBHBII yPOK. bu6nuoreka LIOK 22.05
68 Oo6o0uiaromuii ypok no reMam 1 https://m.edsoo.ru/ffOc
10 xnacca 8f6e
OBUIEE KOJIMYECTBO YACOB 68

I10 ITPOIT'PAMME




11 KJIACC

Kosnn4yectBo 4yacos DJIEKTPOHHbBIE Harta
Ne Tema ypoxa Kounrpo Mpakrn | PyHKuHHOHAILHASI | HHU(POBBIE IJIaH dakr
n/n Bcero JbHBIE yecKue rPaMOTHOCTH o0pa3oBareJib
padoThI padoThI HbIE pecypchl
ITocTostHHBIE MATHUTHI U KX 5.09
. bubnuoreka
B3auMOJEHCTBHE. MarHuTHoOE
. 1HOK
1 noJyie. Bextop MaruuTHOM 1
T . https://m.edsoo.r
HUH uu. JIMHUY MarHuTHOH
ALY w/ff0c9778
UHIYKIUH
aQHaJIM3UPOBATh, 6.09
MarauTHoe 10j1€ NPOBOJHUKA MHTEepIpeTnpoBar =~ bHOIMOTEKA
’ ¢ TokoM. OnbIT DpcTena. 1 b JIAaHHBIE U 1HOK
BzaumoaerictBue Jenarb https://m.edsoo.r
[IPOBOJIHUKOB C TOKOM COOTBETCTBYIOIIHA u/ff0c98fe
€ BBIBOJBI
bubnuoreka 12.09
JlaGoparopHas paboTa HAYYHOE OK
3 «3y4eHre MaraHuTHOTO MOJst 1 1 00BsICHEHHE 1
J— https://m.edsoo.r
KaTYIIKU C TOKOM»
ym W/ffOc98fe
WCTBUE MAarHUTHOTO ITOJISI 13.09
He pacno3HaBarh,
Ha IPOBOJHUK ¢ TOKOM. Cuiia HCIIONB30BATE M Bubnmmoreka
4 Awmrmepa. Ha60paTopHaﬂ 1 1 CO3/1aBaTh IIOK
abora «MccaenoBanue O0O0BSICHUTENLHBIE https://m.edsoo.r
p
JNEUCTBHUS ITOCTOSHHOI'O MOICIN U w/ff0c9acO
MarHuTa Ha PaMKy ¢ TOKOM TIpCACTABICHIA
5 JlelicTBME€ MAarHUTHOTO TTOJS 1 bubnuoteka 19.09

AHAJIIN3UPOBATD,




Ha JBWXKYILYIOCS 3apSKECHHYIO narepnperuposar | LHOK
yactuily. Cuna JlopeHia. b TAHHBIC 1 https://m.edsoo.r
Pa6ota cuibl Jlopenna AcTaTh w/ff0c9df4
COOTBETCTBYIOILU
€ BBIBOJIbI
DJIeKTpOMarHuTHas 20.09
nHaykuus. [lotok BekTopa
6 MarHuTHOM uHaykuu. J1C
MHAYKLIHU. 3aKOH
AJIEKTPOMAarHUTHOW MHIYKIIUH
®dapanes
Jla6oparopuas paboTa Bbubnuoreka 26.09
7 «MccnenoBanue sBICHUS IHOK
3JIEKTPOMArHUTHOMN https://m.edsoo.r
WHTYKITHH u/ff0cal50
NHnykTuBHOCTG. SIBIIEHUE 27.09
camonHaykuuu. 9J1C bubnmnoreka
3 CaMOMHIYKIIMHU. DHEPrUs HOK
MAarHuTHOTO IIOJIA KaTYILIKHU C https://m.edsoo.r
TOKOM. DJIEKTPOMarHuTHOE u/ff0ca600
nosne
TexHuueckue ycTpoicTBa u AHATH3HPOBATS, 3.10
UX IPUMEHEHHE: TOCTOSHHBIE MHTEpTPETHPOBAT
9 MarHMThI, 3JIEKTPOMArHUThI, b JTAHHBIE U
IIEKTPOJIBUraTElb, JienaTth
YCKOPHUTEIIH DJIEMEHTaPHBIX COOTBETCTBYIOIHN
YaCTHUII, HHAYKIMOHHAS TI€Yb € BBIBOJIBI
10 O06o06mmaromuit ypok bubnuoreka 4.10

Hay4HOE




«MarauTHoE moJie. 00BsCHEHHE HOK
DJIeKTpOMarHuTHas SIBIICHUH https://m.edsoo.r
UHTyKLUS u/ffOcab82
pacro3HaBarh, 10.10
KoHTposbHast pabota 1o Teme HCTIONB30BATE U Bubnmoreka
11 «MarauTHoe moJie. cO371aBaTh I_IOK
DneKTpoOMarHuTHas OOBSICHUTENLHBIE https://m.edsoo.r
AHIYKLIWSD) MOJECIIH U u/ffOcad58
MIpeACTaBICHUS
CB00OOHBIE MEXAHUYECKHE 11.10
Bubnnoreka
KoJjeOaHus. ['apMoHUYEeCKre OK
12 Kosie0aHus. YpaBHEHUE 1
TapMOHUYECKHUX KOJIEOaHUMI hups:/m.edso0.r
P ' u/ff0caf06
[IpeBparnieHue 3HEprun
JlaGoparopHas paboTa 17.10
«HccnenoBanue 3aBUCUMOCTU
13 Mepro/ia MajbIX KoJieOaHui
rpy3a Ha HUTH OT JJIMHBI HUTH
¥ MaccChl Tpy3a»
KonebarenbHbIi KOHTYP. 18.10
CBo0OOHbBIE
3JIEKTPOMAarHUTHbBIE
bubnuoreka
KoJIEOAHMS B MACATLHOM
HOK
14 KoJ1e0aTeIbHOM KOHTYE.
AHATOIHS MEoK https://m.edsoo.r
Y u/ff0Ccb820

MCEXaHNYCCKUMHU U
BHeKTPOMaFHI/ITHBIMI/I
KOJIEOAHUAMHU




AQHaJIM3UPOBATh, 24.10
®opmyna Tomcona. 3akoH MHTepIpeTHpoBar =~ DHOIMOTEKA
15 COXpaHEHUsI YIHEPTUHU B b JAHHLIE U 1HOK
ANEeILHOM KO0JIe0aTeIbHOM JenaTrb https://m.edsoo.r
KOHTYpE COOTBETCTBYIOUIM | u/ff0cb9cd
€ BBIBOJIBI
[IpencraBnenue o 25.10
3aTyXaromuX KoJeOaHHsIX.
bubnmnoreka
BoinykeHHBIE MEXaHUYECKUE Hay4HOE OK
16 koneOanus. PezoHanc. 00BsACHEHHE 1
B SBIICHILI https://m.edsoo.r
BIHYKJICHHBIE
YHRA w/ffOchb86
3IEKTPOMArHUTHBIE
KoseOaHus
[lepemMeHHBIN TOK. 7.11
CunycouganbHbINA pacIio3HaBaTb, B
. noIMoTeKa
TIepeMEHHBIN TOK. MOIIHOCTH HCHOIB30BATE 1
co3/1aBaTh 1HOK
17 [IEPEMEHHOTO TOKA.
A O00BSICHUTENbHBIE https://m.edsoo.r
MILTUTYIHOE U
! YA MOJIEIU U u/ffOcbd34
JIEHCTBYIOIIEE 3HAYEHHUE CHUJIbI IPE/CTABICHHS
TOKa ¥ HAMPSHKEHUS
Tpancdopmarop. 8.11
13 [Ipou3BoaCTBO, Nepeava u
noTpedIeHue MEKTPHUSCKOM
SHEPTrUuu
VCTpOHCTBO U MPAKTHIECKOE Bub6nnoreka 14.11
19 NPUMEHEHHE DJIEKTPUYECKOTO 1HOK
3BOHKA, reHepaTopa https://m.edsoo.r
TIEPEMEHHOTO TOKA, JIMHHUI u/ffOcc324




QJICKTpOoIICpcaaqd

DKOJIOTUYECKUE PUCKH TIPU 15.11
MIPOU3BOJICTBE
20 anekTposHepruu. Kynsrypa
HCIIOJIb30BaHUS
3JIEKTPOIHEPIUH B
MOBCEHEBHOM KU3HU
Mexanndeckre BOJIHEI, 21.11
YCJIOBHS pacTIpOCTPAHECHHS. bubnuoreka
)1 [Tepuoa. Cxopoctb LIOK
pacrpocTpaHeHus U JJIMHa https://m.edsoo.r
BOJIHEL. [Tonepeunsie u u/ffOcca54
MPOAOJIbHBIE BOJIHBI
AQHAJIM3UPOBATh, 22.11
bubnmmoreka
3ByK. CKOpPOCTH 3BYyKa. MHTEpHpETHpOBaT
b JIAaHHBIC U HOK
22 I'poMkocTh 3ByKa. BeicoTa
Ten6 JIeJIaTh https://m.edsoo.r
ToHa. TemOp 3ByKa
P 3BYK COOTBETCTBYIOLIU u/ffOcccOc
€ BBIBOJIbI
DNeKTpOMarHUTHHIE BOJIHBI, Bbubnoreka 28.11
WX CBOMCTBA M CKOPOCTb. HayaHoe HOK
23 00BsICHCHHE
IIIxana >1€eKTpOMarHUTHBIX o https://m.edsoo.r
SIBJICHUM
BOJIH u/ffOccfe0
pacro3HaBarh, 29.11
TTpUHIUIIBL PAJHOCBS3H 1 HCIIOJIL30BATh H
co3/1aBaTh
24 TeneBuaeHus. Pazputne
p 00BSCHHUTEIIbHBIC
CpeACTB cBs3U. Pamnomokamus
pen a 1 MOJISTTH 1

IpCACTABJICHUA




AQHaJIM3UPOBATh, 5.12
uHTeprpeTHpoBaT | DUOMIOTEKa
)5 KoHnTtposbHas padota b JAHHLIE U 1HOK
«Koiebanus 1 BOJIHBI» JIeJIaTh https://m.edsoo.r
COOTBETCTB YOI u/ff0cc6£8
€ BBIBOJIbI
IpsimosuHeitHOE 6.12
bubnnoreka
pacrpocTpaHeHUe CBETa B
. 1HOK
26 OJHOPOJIHOM cpee.
ToueuHbI HICTOYHHK CBETA hpral/ondsoo.r
) u/ff0cd350
JIyud cBera
OtpaxeHue cBeTa. 3aKOHbI Bubnunorexa 12.12
7 OTpaX€HUs CBETA. 1HOK
[TocTpoeHue n300pakeHu B https://m.edsoo.r
IUTOCKOM 3€pKaJie u/ff0cd4e0
aHaJIM3UPOBATh, 13.12
IIpenomnenue ceera. [Tonnoe MHTepIpeTHpoBar =~ DHOIMOTEKA
)3 BHYTpPEHHEE OTpa’KEHUE. b JJAaHHbBIE U HOK
IIpenenbHBIN yroi NoJIHOTO JeaaTh https://m.edsoo.r
BHYTPEHHETO OTPAKEHUSI COOTBETCTBYIOIIH u/ff0cd7f6
€ BBIBOJIbI
bubnuoreka 19.12
JlaGopaTtopHnast pabota Hay4qHOE OK
29 «3mepeHnue rmokazaTesst 00BsACHEHHE 1
OPEIOMIIEHUS CTEKIIa» SIBJICHUH hups:i/hn.edsoor
p u/ff0cd67a
JIumssr. Tloctpoenue DPaCMO3HABATE, Bubnuoreka 20.12
30 M300pakeHU B JIMH3E. HCHOJb30BaTh U 1HOK
®opmyna TOHKOM JINH3BI. co3J1aBaTh https://m.edsoo.r
VBenuueHue JIMH3bI OOBSICHUTENbHbIE u/ff0cddle




MOJEIHN U

MIPECTABICHHS
JlaboparopHas pabota 26.12
31 «MccnenoBanue CBOMCTB
U300paKEHHI B JIMH3AX»
Hucniepcust cBera. CriosXHbIM 27.12
cocraB Oenoro cBera. L[Ber.
32 JlaGopaTopHnas pabota
«Habmonenue aucnepcuu
CBETa»
AQHAJIM3UPOBATh, 16.01
bubnmnoreka
HnTepdepenuus ceeTa. HHTEpHpETHpOBaT
b JIAaHHBIC U HOK
33 Hudpakmus cBeta.
JHpaKimonHas pemeTka JenaTrb https://m.edsoo.r
COOTBETCTBYIOIIH u/ff0ced22
€ BBIBOJIBI
bubnmnoreka 17.01
34 ITonnepedHOCTHh CBETOBBIX HquHoe ITOK
00BsICHEHUE
BosH. [lonspuzanus ceerta o https://m.edsoo.r
SIBIICHUN
u/ff0cf02e
pacrno3HaBarb, 23.01
OnTryeckue NprubOps! 1 HCHOB30BATE 1
= CO3/1aBaTh
35 YCTPOWCTBA U YCIIOBHS MX 5 A
OOBSICHUTENIbHBIE
MACHOTO MPUMCHEHUS
0e30MmacHOro NpUMEHe MOJIEIH 1
IIPEJCTABICHUS
I'paHuUIIbI IPUMEHUMOCTH AHAIM3UPOBATD, bubnnoreka 24.01
36 KJIACCUYECKON MEXaHUKHU. untepnperuponar | 1HOK

[Toctynarel ciennanbHON

b JaHHBIC U

https://m.edsoo.r




TEOPUU OTHOCUTEIIBHOCTH JeaThb u/ff0cf862
COOTBETCTBYIOIIU
€ BBIBOJIbI
OTHOCHTENLHOCTh bubnuoreka 30.01
37 OZHOBPEMEHHOCTH. HOK
3aMmeyIeHHE BpEMEHU U https://m.edsoo.r
COKpaIllEHUE JINHBI u/ffOcfaq42
DHEPrus ¥ UMITYJIbC Bubnuoreka 31.01
PEAATUBUCTCKON YaCTHULBI. HOK
38 CBs13b MaccChl € PHEpTUEH u https://m.edsoo.r
UMITYJTECOM. DHEPTHsI IOKOSI u/ff0cfc68
Konrponbnas pa6ora Bubnuoreka 6.02
39 «Ontuka. OCHOBBI HOK
ClielIMaIbHON TEOPUH https://m.edsoo.r
OTHOCHTETBHOCTHY u/ff0cf6f0
AQHAJIM3UPOBATh, 7.02
MHTEepIpeTHpoBar =~ DHOIHOTEKA
40 ®otonbl. Dopmyna [1nanka. b JJAHHBIC U HOK
OHeprus U UMNIyJibC GoToHa JieNaTh https://m.edsoo.r
COOTBECTCTBYIOIIU u/ff0cfel6
€ BBIBOJIBI
bubnmnoreka 13.02
OTKpBITHE U UCCIIEIOBAHUE Hay4HOE 110K
41 dotoaddexra. OmbiTer A. I 00BsICHEHHE
o https://m.edsoo.r
Croserosa ARG wffOcffed
3akoHbl hoTodddekTa. pacro3HaBarb, Bubnoreka 14.02
42 VYpaBHeHne DWHIITENHA IS HCTIOIL30BATE 1 HOK
CO03/1aBaTh

dororddekra. «Kpachas

OOBSICHUTEIIbHBIC

https://m.edsoo.r




rpanuna» Gorordpdexra MOJIEIH U u/ff0d015e
MpeACTaBICHUS
aQHAJIN3UPOBATh, 20.02
bubnmoreka
JlaBnenue cBeta. OmbIThl 1. MHTCPIPETHPOBAT oK
43 H. JleGeneBa. XuMuueckoe b IAHHBIC I 1
cHCTBIC CBETA JieaTh https://m.edsoo.r
A COOTBETCTBYIOIIH u/ff0d04a6
€ BBIBOJIBI
TexHuueckue ycTpoucTsa u 21.02
MPAKTUIECKOE TIPUMCHEHUE:! HAYYHOE
44 ¢doTorIeMeHT, POTONATIHK, 00BsICHEHHE
CoJIHEYHas OaTapes, SIBJICHUI
CBETOMO/T
pacIo3HaBarh, 27.02
bubnmoreka
Peuienue 3a1a4 1o Teme MCIOJIB30BATh U
o co3/1aBaTh 1HOK
45 «neMeHThI KBAaHTOBOMH
O00BSICHUTENbHBIE https://m.edsoo.r
OTITHKH
MOJENH U u/ff0d0302
TIpeACTaBICHUS
aHAJIN3UPOBATh, 28.02
Mogens atoma ToMcoHa. MHTepIpeTHpoBar | bHOMHOTEKA
46 Omneitel Pesepdopmaa mo b JIaHHbBIC U LIOK
pacCeaHHUIO O-4acTHLI. Jlenatb https://m.edsoo.r
[TnanetapHast MOJIeTIb aTOMa COOTBETCTBYIOIIM | uw/ff0d091a
€ BBIBOJIBI
bubnuoTteka 6.03
Hay4YHOE
v 1IOK
47 ITocrynarser bopa 00BbsICHEHUE
N https://m.edsoo.r
SIBIICHHIH
u/ff0dOafa
48 W3nyuenue v noraonieHue pacIo3HaBarh, bubmmoreka 7.03




($OTOHOB TpH MEepexojie aTomMa HCII0Ib30BaTh U HOK
C OJIHOT'O YPOBHS dHEPIUU HA co31aBaThb https://m.edsoo.r
JPYTOii. BUIIBI CTIEKTPOB 00BSICHUTEIIbHBIE u/ff0dOafa
MOJIENH U
MIpe/ICTaBICHUS
BonHOBBIE CBOMCTBA YaCTHII. 13.03
Bonusl ne bpoiins. Bubmorexa
49 KopnyckyisipHO-BOJIHOBOMI ﬁgi//m.edsoo.r
nyanu3Mm. CrioHTaHHOE U W/ff0d0ca8
BBIHYX/ICHHOE U3J1y4eHHE
OTKpBITHE PaTHOAKTUBHOCTH. Bubnuoreka 14.03
50 OmnwiTel Pesepdopaa mo HOK
OIPENEIIEHUIO COCTaBa https://m.edsoo.r
PaaMOAKTUBHOIO U3JIYyYEHUs u/ff0d0fd2
CgoiictBa anbpa-, 6era-, 20.03
51 ramMmma-u3iydyeHus. Biausnue
PaANOAKTUBHOCTHU Ha KUBBIE
OpraHU3MBI
OTkpbITHE IPOTOHA U 21.03
HelTpona. M3oTtonsl. Anbda- bubmorexa
52 pacnaj. DJIeKTPOHHBIN 1 ﬁtopf//m edsoor
MIO3UTPOHHBIN OeTa-pacrma. y ffO;i 1 162 '
FamMMa-u3IydeHne -
OHeprus CBA3U HyKJIOHOB B 3.04
saape. SlnepHbie peakium. BH6IJEHOTeKa
53 S nepHblil peakTop. thtOps://m.edsoo.r
[IpoGiemMsbl, MepCeKTUBHI, W/Ff0d1356

9KOJIOTHYCCKHE aCIICKThI




AJIEPHOU SHEPreTUKH

DJIeMEHTapHBIE YaCTHUIIBI. 4.04
OTKpBITHE TTO3UTPOHA.
aHAJIM3UPOBATh,
Mertobl HAOMIOICHHS U MHTEpTIPETHPOBAT Bubnnorexa
54 PETHCTPALUK dJIEMEHTAPHBIX b JIAHHBIE U LIOK
yactuil. Kpymiblii cron JIeTaTh https://m.edsoo.r
«DyHIaMeHTAIIbHbBIE COOTBCTCTBYIOIIU u/ff0d0e38
B3auMozeiicTBus. EquHCTBO C BHIBOJIBI
(bU3HYECKON KaPTHHBI MUPa)
Bu 38é31HOTO Heba. 10.04
CosBesnus, sspKue 3BE3/BL, HAYYHOE
55 IUIAHETEI, UX BUIUMOC 00BSACHCHHE
nmkenue. CoaHeuHas SIBIICHU
crucrema
pacro3HaBarh, 11.04
Comnnue. ConHeunas HCIIOIB30BATh H
56 aKTUBHOCTE. VICTOYHMK CcO3/aBath
R OOBSICHUTEIIbHBIC
sHeprun CoJHIa U 3BE3] MOEIH 1
MIpeICTaBICHUS
3BE3/IbI, UX OCHOBHBIC 17.04
XapaKTePUCTUKH. 3BE3IBI AHATH3HPOBATS,
TJIaBHOH UHTEPIPETUPOBAT
57 noCacaJ0BaTCIbHOCTH. b JAHHBIC U
BnytpeHHee cTpoeHue 3BE3. JienaTh
CoBpeMeHHBIE NTPEICTABICHUS COOTBCTCTBYIOIIH
€ BBIBO/JIbI

(0] HpOI/ICXO)K)IeHI/II/I nu
ooy CoJtHIIA U 3BE3




58

Mieunsii [yt — Hamma
I'amakTuka. ITomoxkenne u
nemxenue CoJHIa B
I'amakTuke. I'amakTuku.
U&EpHsbie abIphI B pax
raJlakTHK

Hay4HOE
o0bBsICHEHHE
SIBJICHUN

59

Bcenennas. Pasberanue

ranakTuk. Teopus bonbiioro

B3pbIBA. PenmnkToBOE
u3iyyeHue. MerarajnakTuka

pacClio3HaBaThb,
HUCIIOJIB30BaTh U
cOo31aBaThb
O00BACHUTENBHEIE
MOACIN U
IpCaACTaBJICHUA

60

Hepemennsie mpoGieMbl
aACTPOHOMHUHU

61

KonrponsHas pabora
«IIeMEHThI aCTPOHOMMH U
acTpoPU3UKM»

62

O6o06matomuii ypok. Posb
(U3HUKN U aCTPOHOMHH B
SKOHOMMYECKOM,
TEXHOJIOTHICCKOM,
COIIMAIBHOM 1 3THYECKOI
cdepax AesITeTbHOCTH
YyesloBeKa

63

Ob6o6maromuit ypok. Ponb u

MCECTO (I)I/I3I/IKI/I n aCTpOHOMHU

B COBPEMEHHOHN Hay4YHOHN
KapTHHE MHUpa

18.04

24.04

25.04

1.05

2.05

8.05




64

O6o6maromuit ypok. Poib
buznyeckoit Teopuu B
dhopMHUpPOBaHUH
MPEACTABICHHUH O (HU3UIECKOM
KapTHUHE MHUpa

65

O6o06maromuii ypok. Mecto
(U3HYECKON KapTUHBI MHpPa B
00111eM psiTy COBPEMEHHBIX
€CTECTBCHHO-HAYIHBIX
MPEJCTABICHUI O IPUPOJE

9.05

15.05

66

PesepBHbIil ypok. MaruutHoe
nosie. DJIeKTpOMarHuTHas

WHAYKIHU

16.05

67

PesepBHblil ypok. OnTuka.
OCHOBBI crIEIIUAIBHON TEOPUHU
OTHOCHUTEIIbHOCTH

68

Pesepnslit ypok. KBantoBas
busnKa. DIeMEHThI
ACTPOHOMHUHU U aCTPOPU3UKH

bubnuoreka
1HOK
https://m.edsoo.r
u/ff0d1784

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68

22.05

23.05




IIpuioxenue 2 k padoyeil mporpamme

MNPAKTUYECKASA YACTD ITIO NPEJIMETY «®U3UKA»

10 KUIACC
No KoJ1-Bo yacos
u/n HanMeHOBAHIe Kontpoabubie | IlpakTuuyeckue Nara
padoThI padoThI
BxoHas KOHTpo/ibHasA paboTa 11 26.09
JlabopaTtopHast pabota «MccnenoBanue cBsi3u pabOThI CUJIBI C U3MEHEHUEM 1 12.11
MEXaHUYECKOW YHEPruH Tejla Ha PUMEpPe PaCcTsDKEHUS] pE3UHOBOTO JKIYTay
KonTponsHas pabora o teme «Knunemaruka. JluHaMmuka. 3aKkOHbI COXpAHEHHUS B 1 14.11
MEXaHUKE»
JlaGopaTtopHast pabota «McciaenoBanue 3aBUCUMOCTH MEXKy ITapaMeTpaMu 1 12.12
COCTOSIHUS pa3peKEHHOTO Ta3a
KonTponsnas padora o teme «MonekynsapHas puznuka. OCHOBBI 1 4.02
TEPMOIMHAMUKI
JlabGoparopnas pabota "M3Mepenue aeKTpoEMKOCTH KOHIeH caTopa" 1 1.04
KonTtponbhast pabota mo teme «neKTpocTaTtuka. [lIoCTOSHHBIN AIEKTPUIEeCKU 1 15.05
TOK. TOKH B pa3IMuHBIX Cpeaax»
HUTOI'O 3 3




11 KITACC

KoJ1-Bo yacoB

o
':;'H HanMeHoBamme Kourposbubie = IIpakTuyeckue Tara
padoThI padoThI

1 JlaboparopHas padota «/3ydueHne MarHuTHOTO MOJISI KaTYIIKU C TOKOMY 1 12.09
JlelicTBE€ MarHUTHOTO TIOJISI HA MPOBOAHKK ¢ TokoM. Cuia Amnepa.

2 JlaboparopHas pabota «lccrnenoBanue AeicTBHS MOCTOSTHHOTO MarHuTa Ha 1 13.09
pPaMKy C TOKOM»

3 JlaboparopHas pabota «lccrnenoBanue sBIeHUS 2IEKTPOMATHUTHON UHAYKIIUK» 1 26.09

4 KonrponbHas padora no reme «MarHuTHoe 1nosie. JJIeKTpoMarHuTHast 1 10.10
UHYKIHS

5 JlaGopatopHas pabota «lccnenoBaHnue 3aBUCMMOCTH MEPHUO/Ia MaJIbIX | 17.10
KoJIeOaHUH Tpy3a Ha HUTH OT JUIMHBI HUTH U MacChl TPy3a» '
Konrponbnas pabdora «Kosnebanus 1 BOJIHb 1 5.12
JlaGopatopHas pabota «3Mepenue nokasatesns NpeIoMIICHUS CTEKIa 1 19.12
JlaGopatopHas pabota «/ccnenoBanue CBOUCTB H300paXKEHUH B JIMH3AX» 1 26.12

9 Hucnepcus ceera. CinoxHbli coctaB 6ernoro cera. Lper. JlaboparopHas pabora | 27 12
«Habmronenue aucnepcun cBeTay '

10 KonTtponbHas padora «Ontrka. OCHOBBI CIIEIIMATILHON TEOPUHU | 6.02
OTHOCHUTEIIBHOCTH

11 KonTponbHast pabota «21€MeHThI aCTPOHOMHH U aCTPODUZUKI» 1.05
UTOIo 4 7




IIpunoxenue 3 k padoyeil mporpamme

YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

Vuebuuk: @usuka 10: yueO.nms1 obmeobpazoBat. Opranuzauuii : 6a3oBblii M yrimyOneHHbld ypoBeHb I'.SI.Mskumes, b.b.byxosues B,M
Yapyrun; nop pex. , H. A.IlapdentbeBoii. — 9-e u3n.M.: IIpocsemmenue, 2021.

VYyeOnuk: @usuka 11: yueb.111 o6meodpazoBat. Opranuszanuil : 6a3oBblii U yrinyOiaeHHbIN ypoBeHb .. Mskuiues,
b.b.byxosues B,M Yapyrun; nox pexn. , H.A.IlapdentbeBoit. — 9-e uzn.M.: IIpocsemienue, 2021.

METOANUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

[Tporpamma ans crapieit mkonsl 10-11 kiace 6a3oBblit ypoens ['.51. MsikurieBa

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1. http://nature.ok.ru/

2. http://www.chat.ru/~dronisimo/homepage1/anatom1.htm

3. PoccuiicKas anekTpoHHas wkona https://resh.edu.ru/subject/5/11/




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 294690421595703939189969587970239985033448730160
Bnageney Konogouko Anekceit Cepreesund

OeicTevTened C 26.06.2024 no 26.06.2025



http://www.tcpdf.org

		2024-11-18T11:08:50+0500




