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HOACHUTEJBHASA 3AIINCKA

[Tporpamma mo ¢usuke 6a30BOro ypoBHSI Ha YpOBHE CPEIHEro ooiero oopasoBanus pa3paboTaHa Ha OCHOBE MOJIOKEHHUH M TPEOOBaHHHA K
pe3yiabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTellbHOW mporpammsbl, npeactaBieHHbIXx B @I'OC COO, a takxke ¢ yuérom QeaepanbHOil paboueit
MpOrpaMMbl BOCHUTAHMSI W KOHIENLWHU TMpenojaBaHus ydyeOHoro mnpeamera «®Pusukay B 00pa3oBaTelbHBIX OpraHuzanusx Poccuiickoit
denepanyy, pearn3yoX OCHOBHbIE 00pa30BaTeIbHBIC IPOTPAMMBI.

Copepxanue porpaMMBbI IO (PU3UKE HAMPABICHO Ha (OPMUPOBAHNE €CTECTBEHHO-HAYYHOU KapTHHBI Mupa oOyuatomuxcst 10—11 kiaccos
npu oOyueHUU uX (¢u3nke Ha 0Aa30BOM YPOBHE Ha OCHOBE CHCTEMHO-AESITENLHOCTHOro mnoxaxona. IIporpamMma mo ¢usuke COOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpyeMbIM JUYHOCTHBIM, MPEAMETHBIM U METaNpeAMETHBIM pe3yibTaTaM OOyUeHHs, a TaKKE YUUTHIBACT
HEOOXOMMOCTh pEaTU3alliil MEXKIPEIMETHBIX CBs3ed (PM3UKH C €CTECTBEHHO-HAyYHBIMH YUEOHBIMH NpeaMeTamMHu. B Hel ompememnsroTcs
OCHOBHBIE LIEJIH U3Y4EHUs (PU3UKU HAa YPOBHE CPEIHETO OOIIET0 00pa3oBaHMs, IUIAHUPYEMbIC PE3yIbTaThl OCBOCHHS Kypca (GU3HKU: TMYHOCTHBIE,
MeTanpeaMeTHbIe, MPEAMETHbIE (Ha 6a30BOM YPOBHE).

[IporpamMma no pu3uKe BKIIOYAET:

® IJIaHUpPYEMbIE Pe3yIbTaThl OCBOCHUS Kypca GU3UKH Ha 0a30BOM YPOBHE, B TOM UHKCJIE MPEAMETHBIE PE3YNIbTAThI [0 roj1aM 00yUeHus;

e cojaepkaHue yaeOHoro npeaMera «Dusukay 1mo rojgaM oOydeHusI.

dusnka Kak Hayka o Haubojee OOIIMX 3aKOHAX MPUPOAbI, BBICTYNAs B KauecTBe y4eOHOTro MpeiMeTa B LIKOJIE, BHOCUT CYIIECTBEHHBIN
BKJIaJ] B CUCTEMY 3HaHUN 00 okpyxkatouiem Mupe. LIkonpHBI Kypc QU3MKM — CHCTEMOOOPA3yIOIIUN AJisi €CTECTBEHHO-HAYYHBIX YUEOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKaT B OCHOBE IIPOLIECCOB U SIBJICHUHN, U3y4aeMbIX XUMHEH, Ononorueil, pusndeckoit reorpaduein u
acTpoHoMueH. Vcnonb30oBaHNe M aKTUBHOE NPUMEHEHHE (PU3UUECKUX 3HaHUI ompejessieT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOIHH B
cdepe PHEPreTuKH, TPAHCIOPTA, OCBOEHHUSI KOCMOCA, MOJIYYEHHUS! HOBBIX MAaTE€pPHUajOB C 33JaHHBIMU CBOMCTBaMHU U Jpyrux. M3yuenue Qpusuku
BHOCHUT OCHOBHOM BKJIaJl B (JOPMUPOBAHNE €CTECTBEHHO-HAYUYHOW KapTUHBI MUpPa 00yJaronuxcs, B pOpMUpOBaHUE YMEHUN PUMEHATh HAyUHBIN
METO/I IO3HAHUS NP BBIMOJIHEHUN UMHU Y4€OHBIX UCCIIEJOBAHUM.

B ocHOBY Kypca ¢u3uku Ui ypoBHS CpeHEro 001ero oopa3oBaHus MOJI0KEH psa HJel, KOTOpble MOKHO paccMaTpUBaTh KaK MPUHIUIBI
€ro MOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEM Kypc SIBISIETCS JIOTMUECKU 3aBEPIIEHHBIM, OH COJIEPKUT MaTepHall U3 BCEX pa3fesioB (PU3UKH,
BKJIIOUAET KaK BOIPOCHI KJIACCUYECKOMN, TAK U COBPEMEHHON (PU3HKH.

Hoes eenepanuszayuu. B cOOTBETCTBUHM ¢ Hel MaTepuasl Kypca (U3MKM OOBbEIUHEH BOKPYr (pusmueckux teopuil. Bemymmum B Kypce
aBIsieTcs (POPMUPOBAHME NPECTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpUH, BELIECTBE U IOJIE.

Hoes cymanumapuzayuu. EE peanusanus NpeAnoyiaraeT MCIOJb30BaHHE TYMAHUTApHOTO MOTEHIMada (pu3nyecKod HayKu, OCMBICIICHHE
CBSI3M pa3BUTHUS (PU3HUKHU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMU, HDABCTBEHHBIMH U SKOJIOTMYECKUMU ITpobiieMaMu.



Hoes npuxnaownoi nanpagnennocmu. Kypc (QU3MKM mpeamnonaraeT 3HAKOMCTBO € HIMPOKHM KPYrOM TEXHHYECKHUX U TEXHOJIOTHYECKUX
IIPUJIOKEHUN N3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peamusyercss IOCPEICTBOM BBEJCHMsI 3JEMEHTOB COJAEP)KaHUS, IOCBAIMIEHHBIX HKOJOIMUECKUM IpolieMam
COBPEMEHHOCTH, KOTOPBIE CBSI3aHbl C PA3BUTUEM TEXHUKH U TEXHOJIOTHH, a TaKXKe 00CYXICHUS MTPOOJIeM paliiOHAILHOTO TPUPOIONOIb30BaHUS U
HKOJIOTHYECKOM O€30MacHOCTH.

CrepXHEBBIMH 3JIEMEHTaMU Kypca (DM3MKH Ha YpOBHE CpeaHero oOmiero oOpa3oBaHUS SBISIOTCS (pu3nueckue Teopuu ((popMHpOBaHUE
IPEJCTABICHUN O CTPYKTYpE NOCTPOCHUsI (pU3HUECKON TEOpUH, POJIU (PYHAAMEHTAIbHBIX 3aKOHOB U IPUHIUIIOB B COBPEMEHHBIX MPEICTaBICHUIX
0 IPUPOJIE, TPaHHLIaX IPUMEHUMOCTH TEOPH, AJI1 ONUCAHUS €CTECTBEHHO-HAYUHBIX SIBIICHUH U IPOLIECCOB).

CuCTeMHO-eSITeTLHOCTHBIN MOAX0/T B Kypce (PH3UKU pPeann3yeTcs MPekKae BCEro 3a CUET OpraHu3aliy SKCIIEPUMEHTAIBHOMN 1A TEIIbHOCTH
oOyvaromuxcs. s 6a30Boro ypoBHS Kypca (DM3HKH — 3TO HCIHOJB30BAHHWE CHUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIHEPUMEHTOB U
na0opaTopHbIX padoT, KOTOpblEe B Mporpamme Mo (u3nke oObeIMHEHbI B OOIIMH CHMCOK YYEHMUYECKHX IMpPAKTHYECKHX paboT. BwineneHue B
yKa3aHHOM IepeyHe Ja00opaTOpHbBIX PadoT, MPOBOJUMBIX JUIl KOHTPOJIS U OLIEHKU, OCYILIECTBISETCS yYaCTHUKaMU 00pa3oBaTeIbHOIO Mpolecca
UCXO/A U3 0COOEHHOCTEH TUIAHMPOBAHUS W OCHAUIeHUs kaOuHera (usuku. [Ipu 3TOM oOecrieunBaeTcsi OBIAJCHHE OOYYAIOUIMMHCS YMEHUSIMHU
MIPOBOJIUTh KOCBEHHBIE M3MEPEHUs, MCCIIEOBAHUS 3aBUCHMOCTEH (PM3UUECKUX BEIMYUH U TOCTAHOBKY OIBITOB IO NMPOBEPKE IMPEIIOKEHHBIX
TUIIOTES.

bonpiioe BHUMaHuE yaensieTcs pPEelICHUIO PAacUETHBIX M KaueCTBEHHBIX 3ajad. [Ipu aTOM [ pacy€THBIX 3ajad MPUOPUTETOM SBIISIOTCA
3aJ1a4uM ¢ SIBHO 33JaHHON (M3UYECKOI MOEIbI0, TO3BOJISIONINE TPUMEHSTh H3YYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOT'O pasjena Kypca,
TaKk W MHTETPUpYs 3HAHMSI U3 pas3HbIX pas3zeinoB. [l KayecTBEHHBIX 3a/lad MPUOPUTETOM SBIISIOTCS 3aJaHMsI Ha OOBSICHEHME MPOTEKaHUs
¢u3nYecKux SBJIEHUM M TPOIECCOB B OKpyXawolledl JXu3Hu, TpeOyrommue BbIOOpa (u3MYecKod MOJenu i CHUTyallMH MpPaKTHKO-
OPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpedoBanusimu @I'OC COO k MarepuaibHO-TEXHUUECKOMY 00ECTICUeHHI0 Y4eOHOro mpoliecca 0a30BbIid YPOBEHb Kypca
¢bu3MKM Ha YpOBHE CpelHero oouiero oOpa3oBaHUS AODKEH H3Y4aTbCsd B YCJIOBHUSX IPEIMETHOro KaOuHeTa (M3UMKM WM B YCIOBHSX
MHTETPUPOBAHHOIO KaOWMHETa MPEeIMETOB €CTECTBEHHO-HAy4yHOro IMkina. B kaOuHere (u3uku NOMKHO OBITH HeoOXoaumoe jabopaTopHOe
000pyZI0BaHUE JUIs BBIMOJIHEHUS YKa3aHHBIX B IPOrpamMMe Mo (PU3HMKe YUCHHUECKUX MPAKTUYECKUX paboT U IEMOHCTPALMOHHOE 000pYyI0BaHHE.

JleMoHCTpalMoHHOe 00o0pyaoBaHUEe (opMUpyeTcs B COOTBETCTBUM C NPUHIMIIOM MHUHHMMAJIbHOM JOCTAaTOYHOCTH M O0ecredyuBaeT
[IOCTAHOBKY MEPEUYUCIIEHHBIX B MporpaMMe Mo (PU3MKE KIIOYEBBIX JEMOHCTpAalMi A WCCIIENOBaHHUS H3Y4aeMbIX SIBJICHUW M TMPOIECCOB,
SMIUPUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUYECKUX PUMEHEHUH.

JIaGopatopHoe 060pyioBaHME I YUCHUUECKUX MPAKTUYECKUX PadOT GOpMHUPYETCs B BHJI€ TEMATUYECKUX KOMITJIEKTOB U 00€CTIeYHBAETCS
B pacuére OJHOTO KOMIUIEKTa Ha ABYX oOyuaronmxcs. TemaTuueckue KOMIUIEKTHI JabopaTOPHOro 000pyA0BaHMS JTOJKHBI OBITh MOCTPOEHBI HA



KOMIUIEKCHOM HCIIOJIb30BaHUHM AHAJOTOBBIX U IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX HM3MEPHUTEIBHBIX CHUCTEM B BHJE IH(PPOBBIX
nabopaTopuid.
OCHOBHBIMH IEISIMU H3y4eHHsI (PU3UKHU B 00IIEM 00pa30BaHUH SIBISIOTCS:

dbopmupoBaHHE HMHTEpeca M CTPEMJICHHs OOYyJalOMIMXCSl K HAaydYHOMY M3YYEHHIO HPUPOIBI, Pa3BUTHE HX HHTEIUICKTYalbHBIX WU
TBOPYECKHUX CIIOCOOHOCTEH;

pa3BUTHE MPEICTABICHUNA O HAYYHOM METO/IE MO3HAHMS U (POPMHUPOBAHKE HCCIEI0BATEIBCKOIO OTHOUICHHUS K OKPY>KAIOIIUM SIBJICHUSIM;
(dbopMHEpOBaHKE HAYIHOTO MUPOBO33PEHUS KaK PE3ysbTaTa U3y4YEeHHUSI OCHOB CTPOCHHUS MAaTepPHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;
(bopmupoBaHre YMEHHI OOBSICHSTD SBJICHUS C UCIOIB30BAaHUEM (PH3MUECKUX 3HAHUHN U HAYYHBIX JIOKA3aTEIbCTB;

(dhopMUpOBaHUE MTPEICTABICHUM O PO (PU3HUKH JIJIS1 Pa3BUTHS IPYTHX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA.

JlocTIKeHHe THX IIeieil oOecreunBaeTcs peleHueM CIeIyONX 3aa4d B Ipoliecce n3y4eHns Kypca GU3MKH Ha YPOBHE CPETHEro 00IIero
o0Opa3zoBaHMS:

NpUOOpEeTeHNEe CUCTEMBI 3HaHUI 00 O0mMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUAX, BKIOYAs MEXAHHKY, MOJICKYJSPHYIO
(bu3uKy, 3JIeKTPOANHAMUKY, KBAHTOBYIO (DM3UKY U 3JIEMEHTHI aCTpO(PU3HKHY;

dbopMHpOBaHHE yYMEHHWI NPUMEHATh TEOPETHYECKHE 3HAHHSA JUIS OOBSCHEHUS (U3NYECKUX SBICHHH B NPHPONE M JUIS NPHHATHUS
IIPAKTUYECKUX PELLIEHUI B IOBCEAHEBHON KU3HU;

OCBOCHHE CIIOCOOOB PELICHMs Pa3IMYHBIX 33aJa4 ¢ BHO 3aJaHHOH (U3NYECKOIl MOJEIbIO, 33aa4, 0Pa3yMEBAIOIINUX CAMOCTOSATEILHOE
co3Jlanue (pu3NYecKoi MOJEIH, aeKBaTHOM yCIOBHSIM 33/1auu;

MOHMMaHWE (PU3NYECKUX OCHOB U IMPHUHIMIIOB JEHCTBUS TEXHUUYECKHUX YCTPOMCTB M TEXHOJIOTMYECKUX IPOIECCOB, UX BIUSHUS Ha
OKPYKaIOIIYIO CPENY;

OBJIaJICHUE METOJIaMH CaMOCTOSITEIbHOIO IUIAHMPOBAHUS M TNPOBENCHHS (PU3MUYECKMX HKCIEPUMEHTOB, aHAINW3a W HWHTEPIpETaLuu
uH(OpMaINH, ONPEIeNCHHs JOCTOBEPHOCTH MOJYYEHHOT0 Pe3yIbTara;

CO3J]aHue YCIIOBUM Ul pa3BUTUS YMEHUN IIPOEKTHO-UCCIIEA0BATEIBCKON, TBOPYECKON AEATENBHOCTH.

Ha usydenue ¢pusuku (0a30BbIi ypOBEHb) HAa YPOBHE CpeAHEro od1iero oopasoBanus otBoauTcs 136 yacos: B 10 kinacce — 68 yacoB (2 yaca
B Heneno), B 11 kimacce — 68 gacoB (2 yaca B HEZIEIIO).

[Ipemiaraemsrii B mporpamme 1o (Gpusuke nepevdeHpb Jad0paTOPHBIX W MPAKTUIECKUX padoT SBISIETCS pEeKOMEHIIOBAHHBIM, YUHUTENb JeaeT
BBIOOp MpoBeIeHHsI Ta00paTOPHBIX PAOOT U OMBITOB C YUETOM UHIAWBUIYAIBHBIX OCOOEHHOCTEH 00yJarOmuXCs.



COJEPXAHUME YYEBHOI'O ITPEIMETA

10 KJIACC

Paznen 1. ®uznka u MeTObI HAYYHOT0 O3HAHMS

dusnka — Hayka o npupoje. Haydunple MeTOABI MO3HAHMS OKPYXalomero mMupa. Pojab sKcriepuMeHTa W TEOpHH B IPOIECCe MO3HAHMS
MPUPOIBI. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue (HU3MYECKHUX SIBICHUH W TporieccoB. Haydnblie rumore3pl. Dusmueckrne 3aKOHBI M TCOPUHU. [ 'paHUIBI MPUMEHHMOCTH
(hu3MYeCKUX 3aKOHOB. [IpUHITUIT COOTBETCTBUSI.

Ponb u MecTo husuku B GopMUPOBAHUN COBPEMEHHOM HAyYHOU KApTUHBI MUPA, B IPAKTUYECKON ACSITETbHOCTU JTIOACH.

Jlemoncmpayuu

AHanorobie u IU(PPOBBIC U3MEPUTEILHBIC PUOOPHI, KOMITBIOTEPHBIC TATINKH.

Pa3zpen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBmkeHne. OTHOCHTEITFHOCTh MEXaHHUECKOTO IBIKeHUs. Cuctema oTcuéra. TpaekTopus.

[Tepemerienue, cKopocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHUE MaTepUaTbHONW TOYKU, UX MPOEKIIMH HA OCH CHUCTEMBI
koopauHaT. CrokeHre epeMeIIeHNi U CI0KEeHHE CKOPOCTEH.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MNPSMOJIMHEHHOE IBIKeHHE. ['padke 3aBUCHMOCTH KOOPJHWHAT, CKOPOCTH, YCKOPCHHS, MYTH W
MepEeMEeIICHUS MAaTePHUATBHON TOYKH OT BPEMCHH.

CBoboaHoe najzeHue. Y cKkopeHrue CBOOOTHOTO MaIeHus.

KpuBonuneiinoe neuxenue. J[BrkeHne MaTepHalbHON TOUKH MO OKPYKHOCTH C TIOCTOSTHHOW MO MO0 CKOPOCTBIO. YTIIOBasi CKOPOCTb,
TuHEeiHas ckopocTh. [leproa n wacroTta odpamienus. L{eHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHUYECKUEe YCTPONCTBA M MPAKTHISCKOE TPUMEHEHHE: CITUIOMETD, IBHKCHIE CHAPSIIOB, IICITHBIC K PEMEHHBIE TIepe/Iayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETa, MILTFOCTPAIUs KHHEMAaTHIECKIX XapaKTePUCTUK JIBUIKEHUSI.

[IpeoOpazoBaHue ABMKCHHM C UCTIOIB30BAHUEM IPOCTHIX MEXaHHU3MOB.

[Tagenwe Ten B BO3IyXe U B Pa3peKESHHOM ITPOCTPAHCTBE.

Habmonenue aBrkeHus Tena, OpOIIeHHOTO MO/ YTIIOM K TOPU30HTY U TOPU30HTATBHO.

N3mepenue yckopeHus CBOOOTHOTO MaCHHS.



HanpaBiieHue ckopocTH IpH IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3y4yeHne HepaBHOMEPHOTO JBUKECHMS C LIEIbIO ONPENEIECHUSI MTHOBEHHOU CKOPOCTH.

HccnenoBanue COOTHOLICHMsST MEXKIY IYTSIMHM, NPOMACHHBIMM TEJIOM 3a IIOCJICIOBATCIIBHBIE PAaBHBIE IPOMEXKYTKA BPEMEHH IIPU
PaBHOYCKOPEHHOM JIBH)KEHUU C HAYaJIbHOM CKOPOCTHIO, PAaBHOM HYIIIO.

N3yuenue nBUKEHUS IAPUKA B BI3KOU KUIKOCTH.

W3yuenue nBU>XEHUS Teja, OpOLIEHHOTO TOPU30HTANIBHO.

Tema 2. /lunamuxa

[Ipunnun otHOocuTenbHOCTH ['anmunes. Ilepseiii 3akoH HeroToHa. IHEprmanbHble CHCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cyneprno3unuu cui. Bropoit 3akoH HeloToHa mjis MarepuanbHOM TOUkH. Tpetuit 3akoH HpioTona mist
MaTepUaIbHBIX TOYEK.

3aKoH BceMupHOro TaroreHus. Cuna TsoxecTu. Ilepsas kocMuyeckas CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoibxkeHus:, kaueHus). Cuna tpenusa. Cyxoe tpenue. Cuia TpeHUS CKOJIBXEHUS U CHJIA TPEHUS MOKOS.
Koadduuuent tpenns. Cuiia conpoTUBIEHUS IPU ABMIKEHUU TeJla B )KUAKOCTH UIIH rase.

[TocTynaTtensHOE U BpallaTesIbHOE ABMKEHHE a0COIIOTHO TBEPJIOTO Tea.

MOoOMEHT cuiibl OTHOCUTEIBHO OCH BpateHus. [1ineuo cumbl. YciioBust paBHOBECHs TBEPIOTO Tena.

TexHuuyeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: MTOAIIUITHUKY, IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBNeHME NHEPLMH.

CpaBHeHHE Macc B3aMMOJICHCTBYIONINX TEI.

Bropoii 3akon HeroToHa.

N3smepenue cui.

Crnosxenue cui.

3aBHCHUMOCTB CHJIBI YIIPYTOCTH OT JeOpMaLnu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOABEME U TTAJICHUH.

CpaBHeHHE CUJT TPEHUS TIOKOS, KAYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buabl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomel

N3ydenue neuxenust Opycka 1o HaKJIOHHOM MIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHIT YIIPYTOCTH, BOZHUKAIOIINX B MIPYKUHE U PE3HHOBOM 00pasIie, OT ux JedopMaIiuy.

HccnenoBanue ycnoBuid paBHOBECHS TBEPAOTO TEIA, UMEIOLIETO OCh BPALLICHUS.

Tema 3. 3akonsl coxpanenusn 6 Mexanuke

Nmnynbc MaTepuanbHON TOYKH (Teja), CUCTEMbl MaTepHANIbHBIX TOYEK. MIMITynbC CHiIbl 1 U3MEHEHUE MMITYJIbCa Telld. 3aKOH COXPaHEHUs
UMITyJibca. PeakTuBHOE JIBHIKEHHE.

PaGora cuibl. MOIIHOCTE CHITBI.

Kunernueckas sHeprusi MaTepuaibHOM TOUkH. Teopema 00 U3MEHEHNH KUHETUYECKOM SHEPTUH.

[TorenunansHas sHeprus. l[loTeHimanbHas SHeprus ymnpyro JaedopMUPOBAHHON MpyxkuHBL. [loTeHIMaNbHAs SHEpPrus Tena BOJIU3U
MTOBEPXHOCTU 3€MJIU.

[ToTeHnManbHBIC U HEMTOTCHIMAILHBIC CHIIBI. CBSI3b PAa0OTHI HEMMOTCHIIMAIBHBIX CHJI C U3MEHCHUEM MEXaHWYCCKOM YHEPTHH CUCTEMBI TEll.
3aKOH COXpaHEHUsI MEXaHUYECKON YHEPTHUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHr4ecKue yCTpOMCTBA U MPAKTUYECKOE IPUMEHEHHUE: BOAOMET, KOTIEP, MPYKUHHBIN MUCTOJET, IBHIKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE ABMXKEHUE.

[lepexon moTeHNIMAIBHON YHEPTUHU B KHHETUUECKYIO M O0paTHO.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3ydenne abCOMOTHO HEYNIPYTOTo yAapa ¢ TOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOTHI CUITBI C U3MEHEHHUEM MEXaHWYEeCKOM SHEPTUH Tella Ha MPUMEPE PACTIKEHUS PE3HHOBOTO KIyTa.

Pa3nea 3. Mosekyasipuast puznka 1 TepMOIUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU Meopun

OCHOBHbBIE MTOJIOKEHHSI MOJIEKYJIAPHO-KHHETUYECKONH TEOPHH M MX ONBITHOE 00ocHOBaHUE. bpoyHoBckoe nBmxenue. Juddysus. Xapakrep
JBUKCHUSI U B3aMMOJCHCTBHS YaCTHIl BellecTBA. MoOJENU CTPOCHHS Ta3oB, KUAKOCTEH U TBEPIBIX TeN M OOBSICHEHHE CBOWMCTB BEIIECTBA HA
OCHOBE ATUX Mojienel. Macca u pazmepsl mosiekyn. KonnuectBo BemectBa. [locrosanas ABoraapo.

TennmoBoe paBHOBecue. Temneparypa u e€ namepenue. lllkana remneparyp Llenbcus.

Monens uaeanbHOro raza. OCHOBHOE YpaBHEHUE MOJIEKYIISIPHO-KMHETHUECKOW TEOpUH HJI€IbHOrO ra3a. AOCOIIOTHas TeMmepaTypa Kak
Mepa CpedHell KMHETHYECKON SHEpPruH TEeIUIOBOro ABMXKeHus uactul rasza. lllkama temmnepatyp KenbBuHa. 'a3oBble 3aKOHBI. YpaBHEHHE



MenneneeBa—Knaneiipona. 3akon [lampTona. M3omporecchl B HACaIbHOM Tra3e C IOCTOSHHBIM KOJHYECTBOM BelecTBa. I paduueckoe
MPEICTaBICHUE U30TPOLIECCOB: H30TEPMa, H30X0pa, n300apa.

TexHuueckue ycTpoiicTBa U IPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, GapoMeTp.

Jlemoncmpayuu

OmnbITHI, TOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BellecTBa, PoTorpaduu MOJIEKYJ OPraHUuYeCKUX COeTUHEHHM.

OmnbiThl 10 U Y3UH KUAKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JBUXKEHUS.

Mopnaens onbita [lITepHa.

OnbIThI, JOKa3bIBAIOIIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBHUS.

Monens, WUTIOCTpUpYIOLIas IPUPOLY JaBJICHUS ra3a Ha CTEHKH cOocyaa.

OnpIThI, HIUTIOCTPUPYIOLIME YPAaBHEHUE COCTOSIHUS UI€aJIbHOTO ra3a, U30IpOoLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Onpenenenre Macchl BO3lyXa B KJIaCCHOM KOMHATe Ha OCHOBE U3MEPEHUN 00bEMAa KOMHATBHI, JaBJICHUS U TEMIIEpaTyphbl BO3JyXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEX]Ty ITapaMeTpaMU COCTOSIHUS pa3peKEHHOI'0 Ta3a.

Tema 2. Ocnoevlt mepmoounamuku

Tepmoaunamuyeckas cuctema. BHyTpeHHsIsI SHEprusi TepMOJIMHAMUYECKON CHUCTEMBI U CIIOCOObI €€ M3MeHeHus. KomndyecTBo TernoTsl u
pabota. BHyTpeHHSs SHEprusi 0JJHOATOMHOIO UAEATBHOrO Ta3a. Buabl Temonepenauyu: TEIJIONPOBOJHOCTb, KOHBEKIIMS, U3Iy4eHHUE. Y AelbHas
TEII0EMKOCTH BeliecTBa. KoinyecTBO TEIUIOTHI IPU TeIUIoNepeiaye.

ITonarue 06 apmnabatHoM mpouecce. IlepBblif 3akoH TepmoauHamuku. [IpruMeHeHHe MepBOro 3akoHa TEPMOAMHAMHUKU K HM30IPOILIECCaM.
I'paduueckas uHTeprperanys padboThl rasa.

Bropoii 3akoH TepmoannamMuki. HeoObpaTuMOCTh IPO1IECCOB B MIPUPO/IE.

TennoBele MamuHbl. [IpUHIMIBL IEHCTBUS TEIUIOBBIX MaluH. [IpeoOpazoBaHus sSHEPruM B TEIUIOBBIX MamnHax. Koadduuuent nonesHnoro
nevicTBus TerioBoi MamuHel. Lukin KapHo u ero koa¢g¢unueHt noie3Horo 1eicTByus. JKonorndeckue npoodaeMbl TEII0HEPTEeTHKH.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: IBUTATENIb BHYTPEHHETO CrOpaHusi, ObITOBON XOJIOAUIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpeHHEW HSHEPruM Teia MpH COBEpUIEHHHM pPaOOThI: BBUIET MPOOKM U3 OYTBUIKM MOJ JEHCTBHEM CXKATOro BO3/yXa,
HarpeBaHue >Qupa B JJaTYHHOU TpyOKe MyTéM TpeHus (BHUACOAEMOHCTpPALINs).

V3MeHeHne BHYTpEHHEH dHEprun (TeMIiepaTyphl) Tejia Mpu Terionepeaaye.

OmnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3/1yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTaTeNsl BHYTPEHHETO CrOpaHusi, peaKTUBHOIO JBUTATES.



Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. Acpecamnuie cocmosanusn eeujecmea. Pazoevie nepexoovt

[TapooOpazoBanue u kouaeHcauus. Mcnapenue u kunenue. AOCONIOTHAsE W OTHOCHTENbHAs BIAXXHOCTh BO3ayxa. HachlleHHBIN map.
VY aenbHas TEIIIOTa MapooOpazoBaHusi. 3aBUCUMOCTh TEMITEPATYPHI KUTICHUS OT JABJICHUS.

Teépmoe teno. Kpucranmmyeckue u amopgHbIe Tena. AHU30TPOIUSI CBOMCTB KpUCTAILIOB. JKuakue kpuctamisl. COBpeMEHHBIC MaTePHAIIBI.
[1naBnenue u KpuctauM3anus. Y aelibHas TerioTa miasienus. Cyonumanus.

YpaBHeHHe TEIIOBOro OanaHca.

TexHu4eckue ycTpoicTBa U MPAKTHYECKOE MPUMEHEHHE: TUTPOMETP U IMCUXPOMETP, KAIOPUMETP, TEXHOJIOTHUU MOTYYEHUSI COBPEMEHHBIX
MaTepuajioB, B TOM YHCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MAPOB.

Kunenue npu moHW>KEHHOM JaBJICHUU.

CriocoObI U3MEPEHHS BIAKHOCTH.

Habmronenue HarpeBaHus ¥ MJIaBICHUS KPUCTAILTHYECKOTO BEIIECTBA.

JleMoHCTpanust KpUCTAILIOB.

Yuenuueckuii sxkcnepumenm, nabopamopnule pabomuol

N3mepenue OTHOCUTETBHON BIaKHOCTH BO3/1yXa.

Paznen 4. daekrpoauHaMmnka
Tema 1. Inekmpocmamuxa
OnekTpuzaius Tel. DJIeKTpUudeckuit 3apsia. JIBa BuUIa JIEKTPpUUECKUX 3apsaoB. [IpOBOTHUKH, TUANEKTPUKUA U TOJYIPOBOIHUKH. 3aKOH
COXpaHEHUs AIEKTPUUECKOT0 3apsia.
B3aumopeiictBue 3apsaoB. 3akoH Kynona. Toueunsldd 351eKTpUUECKUI 3apsii. DnekTpuyeckoe mnoje. Hanpsyk€HHOCTh 3JIEKTPUYECKOro
nosist. [IpuHIMI Cynepno3uuuy AMeKTPUIECKUX nosiei. JIMHuM HanpsyKEHHOCTH 3JIEKTPUUECKOTO MOJS.

Pabota cun anekTpocrarnueckoro moss. [lorennman. PazHocts moreHnmanoB. [IpoBOIHUKHN U TUAIEKTPUKH B AJIEKTPOCTATUYECKOM IIOJIC.
JlnsnekTpudeckas IpOHULIAEMOCTb.

3HeKTpOéMKOCTB. KOHI[GHC&TOP. 3JICKTpOéMKOCTL IJIOCKOT'O KOHJCHCATOpPA. 3Hepr U 3apSAKCHHOT'O KOHZICHCATOPA.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHHE: DJIEKTPOCKOIl, DJIEKTPOMETP, HJIEKTPOCTATHYECKAs 3alluTa, 3a3eMIICHUE
ANEKTPONPUOOPOB, KOHJEHCATOP, KONMMPOBAJIBHBIN anmnapar, CTpyHHbBIN IPUHTED.



Jlemoncmpayuu

YCTpOUCTBO U IPUHIUIT ACUCTBUSA IIEKTPOMETPA.

B3anMopeiicTBre Ha’IeKTPU30BAHHBIX TEIL.

DIEKTpUYECKOE MOJIE 3apsSKEHHBIX Tell.

[IpoBOAHMKY B 3JIEKTPOCTaTUYECKOM I10JIE.

DneKTpocTaTUuecKas 3aluTa.

JIMDIIEeKTPUKHY B 3JIEKTPOCTATUYECKOM I10JI€.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCaTopa OT IUIOIAAU IUIACTHH, PACCTOSHUS MEXAY HUMHU U JIUAJIEKTPUUYECKON
IIPOHUIIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCATOopa.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue 31meKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwtit Inekmpuyeckuit mox. Toku 6 paziuunvix cpeoax

DNEeKTPUYECKHUM TOK. Y CIOBHS CYIIECTBOBAHMS dIEKTpUUecKoro Toka. Mcrounuku toka. Cuina Toka. [locTossHHBIN TOK.

Hanpsixenune. 3akon Oma aJig yyacTka Henu.

DNEKTPUUYECKOE CONPOTUBIICHHE. Y IEIbHOE CONpPOTHUBIIEHUE BemecTBa. llocnenoBarenbHoe, NMapalielbHOE, CMEUIAHHOE COEOUHEHHE
MIPOBOJHUKOB.

Pabota snektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTb AIEKTPUUECKOTO TOKA.

DNEeKTPOABMKYIIAasl CUjla M BHYTPEHHEE COMPOTHUBIIEHHWE UCTOYHHMKA TOKa. 3akoH OMa i MOJIHOHM (3aMKHYTOM) 3NMEKTPUYECKON IeMH.
KopoTkoe 3aMbIkaHue.

DneKTpOHHas IPOBOAUMOCTb TBEPABIX METAUIOB. 3aBUCHMOCTb COIIPOTUBIICHUS METAJJIOB OT TemrepaTypbl. CBEpXIpPOBOIUMOCTbD.

DnexTpuueckuil Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEHHas W TpUMECHas MPOBOAMMOCTh TMOIYMPOBOAHMKOB. CBoiicTBa p—N-mepexona. [lomympoBoaHHUKOBBIE
pUOOPBHI.

DIEeKTpUYECKHUI TOK B pacTBOpaxX M paciuiaBax 3JE€KTPOJIMTOB. DIEKTPOIUTHUECKAsT JUCCOLMAIUS. DIEKTPOIIU3.

DneKTprYeCcKHil TOK B razax. CaMoCTOSATENbHBIN U HECAMOCTOATENBHBIN pa3psaa. MonHus. [1na3ma.

TexHuuyeckue ycTpoicTBa M MpPAaKTHUYECKOE MPUMEHEHHE: aMIIepMEeTp, BOJBTMETpP, PEeOoCTaT, UCTOUYHUKH TOKa, JIEKTPOHArpeBarebHbIE
npuOOpPHI, DIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETpP COMPOTHBICHHUS, BaKyyMHBIH JHOJ, TEPMUCTOPBI U  (POTOPE3UCTOPHI,
MOJIYITPOBOJIHUKOBBIN MO/, TalbBaHUKA.

Jlemoncmpayuu



W3mepenue cuibl TOKa U HAMIPSIKEHMUSL.

3aBUCUMOCTb COIPOTUBIIEHUS UJIMHAPUYECKUX ITPOBOJHUKOB OT JJIMHBI, IUIOIIAIU IIONIEPEUHOr0 CEUEHHUS U MaTepHaa.

CMeriaHHOE COeIMHEHHE TPOBOIHUKOB.

[IpsiMoe n3MepeHue >MeKTpoABHKYIIEeH cuilbl. KOpoTKoe 3aMblKkaHUE raJlbBAaHUYECKOT0 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psa ¥ IPOBOJIUMOCTb BO3IyXa.

OHOCTOPOHHSAS IPOBOJUMOCTb JUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopHuie pabomul

W3yueHne cMeImaHHOro COEAMHEHUS PE3UCTOPOB.

W3mepenue 31eKTpOoIBUKYILEH CUIIbl HCTOUHUKA TOKA M €0 BHYTPEHHETO COMPOTUBIICHHUS.

Habmtonenue snextpoinusa.

Me:xnpeamerHble CBSI3U

Wzyuenne kypca ¢pusukum 6a3oBoro ypoBHs B 10 Kiacce OCyIIecTBISETCS C yUYETOM COIEPKATEIBbHBIX MEXIPEAMETHBIX CBS3EH ¢ Kypcamu
MaTeMaTHKH, OMOJIOTMH, XUMHUH, Teorpapuu U TEXHOJIOTUH.

Mescnpeomemuvie nonamus, CBSI3aHHbIE C M3yYE€HHEM METOJ0B HAyYHOTO IO3HAHUS: SIBIEHUE, HAy4yHbIH (akT, rumotesa, (usnyeckas
BEJIMYMHA, 3aKOH, TEOPHs, HAOIIOIEHUE, DIKCIIEPUMEHT, MOAECTUPOBAaHHE, MOZIEIIb, N3MEPEHNUE.

Mamemamuxa: pelieHne CUCTEMBbl YpaBHEHUM, TnHelHas GyHKIus, napadoia, runepoosa, ux rpauKu U CBOMCTBA, TPUTOHOMETPUUYECKUE
(GYHKIMU: CHHYC, KOCUHYC, TaHT€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHl M MX HPOEKIMHM HA OCH KOOpAMHAT,
CJI0)KEHHE BEKTOPOB.

buonocus: mexannyeckoe ABI)KEHHE B KUBOM mpupone, nuddysus, ocMoc, TEMJI000MEH KMBBIX OpPraHM3MOB (BHU[bI TeIUIONEpeaayH,
TEIJIOBOE PAaBHOBECHE), JIIEKTPUUECKHUE SIBICHUS B KUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BELIECTBA, CTPOEHUE aTOMOB U MOJIEKYJ, MOJIb BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPHBIX
T€J, KUAKOCTEN U Ta30B, JJIEKTPUUYECKHE CBOMCTBA METAJUIOB, 3JIEKTPOJIUTHYECKAs JUCCOLUAINS, TalbBaHUKA.

l'eoepaghus: Ba)XHOCTB BO3/lyXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHKe ABMXKEHUN C MCIOJIB30BAaHUEM MEXAHU3MOB, YUET TPEHUS B TEXHHKE, MOAIIUITHUKY, UCIIOJIb30BaHNE 3aKOHA
COXpAaHEHHUs UMITyJIbca B TEXHHUKE (pakeTa, BOJAOMET U JApPYyrue), IBUraTellb BHYTPEHHEr0 CropaHus, mapoBas TypOuHa, OBITOBOW XOJOAUIBHUK,
KOHIUIIMOHEDP, TEXHOJIOTMH MOJIYYEHHUS] COBPEMEHHBIX MAaTEpUajoB, B TOM 4YMCIE HAHOMATEPHAIOB, 1 HAHOTEXHOJOIHMH, 3JIEKTPOCTaTHUECKas
3alIMTa, 3a3€MIJIEHUE DJIEKTPONPHUOOPOB, KCEPOKC, CTPYHWHBIA MPHUHTEP, AJIEKTPOHArpeBaTENbHBIE MPUOOPHI, SIEKTPOOCBETUTEIbHBIE MPHOOPHI,
rajibBaHuKa.



11 KJIACC

Pa3znen 4. DiiekTpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocrossHHbIE MarHuThl. B3anMMoOAEMCTBHE NOCTOSHHBIX MArHUTOB. MarHutHoe mnosie. BekTop MarHuTHOW WHAYKUMH. [IpuHnmn
CyNEPHO3UIIMU MarHUTHBIX o€, JIMHUKM MarHuTHOW MHAYKIUK. KapTHHa TMHUI MarHUTHOW MHAYKIUM MOJISI HOCTOSIHHBIX MAarHUTOB.

MarnuTtHoe mnojie TpOBOJHMKA ¢ TOKOM. KapThHa JMHUN MHAYKUUMM MarHUTHOTO MOJIA JJIMHHOTO HPSIMOTO MPOBOAHUKA U 3aMKHYTOTO
KOJIBLIEBOT'O MPOBOJAHMKA, KaTyIIKK ¢ TokoM. OnbIT Dpcrena. BzanmoelicTBie NpoBOJHUKOB C TOKOM.

Cuinia Amriepa, €€ MOIyJIb M HalpaBJICHUE.

Cuna Jlopenua, e€ Monynb U HampaBlieHUE. [[BukeHNe 3apsHyKEHHONM YacTULIBI B OJHOPOIHOM MarHUTHOM mofie. Pabota cuisl Jlopenna.

SBneHue »HNEKTPOMArHUTHOM MHAYKIUU. [loTOK BekTOpa MarHUTHOW MHAYKLUMH. OJEKTPOABMKYILAS CHJIA HHAYKUHHU. 3aKOH
9JIEKTPOMArHUTHOM MHAYKIMU Papajes.

BuxpeBoe anekTpudeckoe moje. DIEKTPOABIDKYINAs Cuila HHAYKIHMH B IPOBOJHHUKE, JBIDKYIIEMCS MOCTYIATEIbHO B OJHOPOJIHOM
MarHMTHOM IIOJIE.

IIpasuio JleHua.

NHnykTUBHOCTD. SIBICHNE CAMOMHIYKIIMH. DJIEKTPOIBIIKYIIAS CHJIa CAMOMHTYKITUH.

DHeprusi MAarHUTHOTO TOJISl KATYIIIKUA C TOKOM.

DIeKTpOMarHuTHOE MoJIe.

TexHM4eckue yCTpONCTBa M MPAKTHUYECKOE NPUMEHEHHE: MOCTOSHHBIE MAarHUThI, 3JEKTPOMArHUThI, 3JEKTPOJIBUraTelb, YCKOPUTEIU
3JIEMEHTAPHBIX YACTHUII, UHAYKIIMOHHAS M€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHUE AIEKTPOHHOTO MTyYKa MarHUTHBIM T1OJIEM.

JIMHUY MHIYKIIUY MarHUTHOTO MOJISI.

B3anMopeicTBre JByX MPOBOJAHUKOB C TOKOM.

Cuna Amrnepa.

JericrBue cuibl JIopeHIa Ha HOHBI JJIEKTPOJIUTA.

SIBneHue ANeKTPOMArHUTHON UHAYKIIUH.

[IpaBuio JleHna.



3aBUCUMOCTBD JIEKTPOJBUKYILEH CUIIbI UHIYKIIMU OT CKOPOCTH U3MEHEHHSI MArHUTHOI'O IIOTOKA.
SIBneHue cCaMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3y4eHre MarHUTHOIO NOJISl KaTYIIKH C TOKOM.

HccenenoBanue necTBUSA IOCTOSSHHOIO MAarHUTA HA PAMKY C TOKOM.

HccnenoBanue sABiIeHUs 3JI€KTPOMArHUTHOM MHIYKIUU.

Pa3pen 5. Koje0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHble KONEOAHUS

Konebarenbrast cucrtema. CBoOOAHBIE MexaHWYeckue KoieOanus. ['apmonmueckue konebanus. [lepmon, dacrora, amrumtyna u ¢asa
koneOanuit. [lpyxuHHBIH MasTHUK. MareMaTHdyeckuil MasTHUK. YpaBHEHHE TapMOHMYECKHX Kolebanuii. [IpeBpaiieHue sHepruu Impu
FapMOHHYECKHUX KOJIeOaHUSX.

Konebarenbabiii  kOHTYp. CBOOOIHBIC 3JEKTPOMArHUTHBIE KOJICOAHUS B HIICATHPHOM KOJEOATEIIPHOM KOHType. AHAIOTHS MEXIY
MEXaHUYECKUMH U 3JIEKTPOMarHUTHbBIMU Kosiebanusimu. @opmyina ToMcoHa. 3aKOH COXpaHEHUS JHEPTUU B UJICAIBHOM K0JIeOaTeIbHOM KOHTYpE.

[IpencraBienne o 3aTyxaromux KosneOaHUsX. BolHyKIeHHbIE MexaHndyeckue koneOanus. PesoHaHc. BbrIHyXIIEHHBIE AJIEKTPOMArHUTHBIC
Koje0aHusl.

[lepemennbiii Tok. CHUHYCOUMJAIBHBIN NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOIO TOKA. AMIUIMTYAHOE M JACHCTBYIOIIEE 3HAYEHUE CHIIbI
TOKa U HANPSHKEHUS.

Tpancdopmarop. IIpousBoacTBo, mepenada U TOTpeOJIEHHE SJIEKTPUUECKOW SHEPruM. IJKOJIOTHYECKHE PHUCKH IpHU IPOU3BOJCTBE
anekTpo3Heprun. KynbTypa UCOIb30BaHUS JIEKTPOIHEPTUH B IOBCETHEBHOM JKU3HMU.

TexHnueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHUE: AIEKTPUUECKUI 3BOHOK, TeHEpaTOp MEPEMEHHOT0 TOKA, IMHUU JIEKTpoIepeiad.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KosieOaTenbHOM cucTeMbl (IPYKUHHBIN UK MAaTeMaTUYECKUI MasITHUK).

Habmronenue 3aTyxaronmx Koaedanuii.

HccnenoBanme cBOWCTB BBIHYXKICHHBIX KOJIeOaHUH.

HaGmronenue pesonanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHusl.

OcmmorpaMMbl (3aBUCUMOCTH CHITBI TOKA U HATPSDKEHUST OT BPEMEHH ) AJIs DJIEKTPOMArHUTHBIX KOJICOaHHIA.

Pe3onanc npu nocnenoBaTeaIbHOM COEIMHEHUH PE3UCTOPA, KaTYIIKH MHAYKTUBHOCTH M KOHJEHCATOpa.

Monenb TUHUY 3JIEKTPOIIepeIauH.



Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH TIEPHOAA MAIIBIX KOJIEOaHU rpy3a Ha HUTH OT JAJIMHBI HUTH M MaccChl rpy3a.

HccnenoBanue nepeMeHHOr0 TOKa B IIETH U3 MOCIIE0BATEIbLHO COEIMHEHHBIX KOHACHCATOPa, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMaAZHUMHbIE 60TIHbL

MexaHuueckue BOJIHBI, ycioBUs pacripoctpaHeHus. llepuoa. CkopocTs pacrpocTpaHeHHsl U JJIMHA BOJHBIL. [lonepednbie U MpooibHbIE
BOJIHBIL. VIHTepdepeHnns u Audpakiusi MEXaHUIeCKUX BOJIH.

3Byk. CKOpoCTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMarHUTHHIE BOJTHBL. Y CIIOBUS U3yYeHHsI SJICKTPOMAarHUTHBIX BOJIH. B3anMuast opuenTaius BekTopoB E, B, V B anexTpoMarautHoit
BomHe. (CBOMCTBAa DIEKTPOMArHUTHBIX BOJIH: OTpPaKEHHWE, MpPEJIOMIICHHE, Tmoyspu3anms, audppakmus, uHTepdepeHnus. CKOpoCTh
3JIEKTPOMArHUTHBIX BOJIH.

[Ikana >neKTpoMarHUTHBIX BOJH. [I[puMeHeHNe AIeKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBsI3U U TeleBUACHUA. Pagronokanus.

DNEeKTPOMarHMTHOE 3arpsi3HEHNE OKPYKAIOIIEH CpeJIbl.

TexHuU4eckue yCTpOMCTBA M IMPAKTHYECKOE MPUMEHEHHE: MY3bIKAJIbHBIE WHCTPYMEHTHI, YJIbTPa3BYKOBas JIMATHOCTHMKA B TEXHHUKE U
MeIUIINHE, pajiap, paAuoNpuéMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-neub.

Jlemoncmpayuu

OO6pazoBanue U PaCIpPOCTPAHCHHUE MOMEPEYHBIX U TIPOJIOJILHBIX BOJIH.

Konebmtonieecs Te10 kak MICTOYHUK 3BYKa.

Habmonenue otpakeHus U NpeIoMIICHUS MEXaHUYECKUX BOJIH.

Habmonenue natepdepeHny U AUPpakind MEXaHUIECKUX BOJH.

3BYKOBOM pE30HAHC.

HaGmronenue cBs3u TpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTY/I0M M 4aCTOTOM KOJIeOaHUH.

HccnenoBanmne cBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpaKeHUE, MpeoMIIeHHe, oNsapu3anus, audpakuus, nHTephepeHIms.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpamonuHeliHoe pacipocTpaHeHHe CBETa B OJIHOPOIHOM cpene. JIyu cBera. ToueuHblii HCTOYHUK CBETA.

OTtpakeHne cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300paXkeHni B MIIOCKOM 3€pKalie.

[Ipenomiienne cBeta. 3akoOHBI MpelOMIIEHUs cBeTa. AOCOJIOTHBIN Mokas3aTtenb mpeaomiieHus. [lodHoe BHYyTpeHHee OTpa’keHUeE.
[IpenenbHbIN YToa MOJTHOTO BHYTPEHHETO OTPAKEHUSI.

Hucniepcus csera. ClioxxHbIH cocTaB Oenoro cera. L{Ber.



CoOuparomue M pacceuBarolue JIMH3bL. ToHKasg JuH3a. QOKYCHOE pacCTOSHHME U ONTHYEcKas cuiaa TOHKOM juH3bL. IlocTpoenue
n300pakeHN B COOMPAIONINX U pacceuBaromuX JuH3ax. @opMysa TOHKOH JIMH3bL. YBEITUYEHUE, JaBAeMOE JTMH30H.

IIpenensl IPUMEHUMOCTH F€OMETPUUECKON ONTUKH.

BonnoBast ontuka. MuHrepdepenuus csera. KorepeHTHble HCTOYHMKH. YCJIOBUS HAOMIOJEHHUS MAaKCUMyMOB W MHUHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT ABYX CHH(}A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpaxius ceera. AudpakinuonHas pemérka. Y cioBre HaOMOIeHHUS ITTaBHBIX MAaKCUMYMOB TP NaJICHUM MOHOX POMaTHYECKOT'O CBETa Ha
IU(PPAKLHUOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuueckue ycTpoiCTBa M NPAaKTUYECKOE NMPUMEHEHHE: OYKH, JIyna, (oToammapar, NMPOEKIHMOHHBIM ammapar, MUKPOCKOI, TEJIEeCKOIl,
BOJIOKOHHAS OITHKA, IU(PpaKIIMOHHAs pelI€TKa, OJIIPOUI.

Jlemoncmpayuu

[IpsiMmosinHeitHOE pacnpocTpaHeHHe, OTPAKEHHUE U NpesloMiieHue cBeta. OnTudyeckue npudopsl.

[losniHOE BHYTpeHHEE OTpakeHHne. MoJiesib CBETOBOIA.

HccnenoBanue cBONCTB U300paXKeHU B TMH3AX.

Mojenu MUKpOCKOIIa, TelecKomna.

Habmtonenue narepdepeHnnn caera.

Hab6mronenue qudpakiuu cera.

HabGmronenue qucnepcun certa.

[Tonmy4yeHue cieKTpa ¢ HOMOIIBIO IPU3MBI.

[Tonmy4yeHue ciekTpa ¢ HOMOILIBIO AU(PPAKIIMOHHON PEIIETKY.

Habuntoienue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

W3mepeHue nokasaresis IpeIoMIIEHUS CTEKIa.

HccnenoBanue cBOMCTB M300paykeHHI B JIMH3AX.

Habmtonenue nucnepcuu cBeta.

Pa3zpnen 6. OcHOBBI crieMAJIbHONM TEOPUH OTHOCUTEIBHOCTH
I'paHuipl NPUMEHMMOCTH KJIACCHMUECKOM MeXaHuKH. [locTymarel crnenuanbHOM TEOpHUHM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOJIYJIS
CKOPOCTH CBETa B BaKyyMe€, IPUHIIUII OTHOCUTENBHOCTH DIHIITEHHA.
OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTHU. 3aMeJIEHNE BPEMEHU U COKPALEHUE JTUHBI.



OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTHILIBI.
CBs13p Macchl C 3HEPTUEN U UMITYJIbCOM PEJIATUBUCTCKOMN YaCTHUIbl. DHEPrUs MOKOSL.

Paznen 7. KBanroBasi pusuka

Tema 1. Dnemenmovl K6AHM OGO ONMUKU

®otonsl. @opmyna [Inanka cBsi3u sHeprun (HOTOHA € €ro YacTOTON. DHEPrusi 1 UMIYJIbC (POTOHA.

OtkpoiTue u uccnenoanue Gorordpdexra. Onwitel A. I'. CtonmeroBa. 3akoHbl pororddexra. YpaBHeHue DiiHmTeHA 1 hoTodDdekTa.
«Kpacnas rpanuma» ¢porodddekra.

Hasnenue ceera. OnwiTsl [1. H. JleGenena.

XHWMHYECKOE ICHCTBHE CBETA.

TexHuyeckue ycTpoiicTBa U MpaKkTUYeCcKoe MpUMeHeHue: (hOTOIEMEHT, POTOAATYNK, COJTHEUHas: OaTtapesi, CBeTOAUO.

Jlemoncmpayuu

®DoTo3peKT Ha YCTAaHOBKE ¢ MUHKOBOU IIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro GoTodddekra.

CBeToquOI.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OnbiTel Pezepdopaa no paccessHuto o -yactuil. Ilnanerapnas monens aroma. Iloctynarel bopa. M3nyuenue u
noryoieHne (GoToHOB MpU Nepexoie aToMa ¢ OJTHOTO YPOBHS SHEPIUu Ha Jpyroi. Buasl criekTpoB. CekTp ypoBHEH SHEpriuu aToMa BOJOPOJa.

BonnoBesle cBolicTBa yactull. Bosnsl ne bpoiinsa. KopnycKyaspHO-BOJIHOBOM Tyalu3M.

CrioHTaHHOE M BBIHYKJEHHOE U3ITyYeHHE.

TexHnueckue ycTpoiicTBa U MPaKTUYECKOE MPUMEHEHNE: CIIEKTPAJIbHBIN aHaIu3 (CIIEKTPOCKOI), JIa3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopna.

Omnpenenenre AJIMHBI BOJIHBI JIa3epa.

Habmtoienue muHeHvaThIX CIEKTPOB U3JTyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

HabmtoneHue nuHeiuaToro crnekrpa.

Tema 3. Amomnoe a0po



DKCIEpUMEHTBHI, I0Ka3bIBAIOIINE CIOXKHOCTh CTpoeHus sapa. OTkpeiTue pagrnoakTuBHOCTH. OnbIThl Pesepdopaa mo onpeneneHuio coctaBa
pannoakTuBHOTO M3nydenus. CBoiicTBa anbda-, 6era-, raMMa-u3iIydeHus. BiausiHue paguoakTHBHOCTH Ha )KUBbBIE OPTaHU3MBI.

OTtkpeITHE IPOTOHA M HeWTpoHA. HykimonHast moaens siapa I eizendepra—Banenko. 3apsn sapa. MaccoBoe unciio sapa. M3oTorsbl.

Anbda-pacnag. DIEKTPOHHBIN U TO3UTPOHHBIN OeTa-pactaj. ['aMmma-u3inydenre. 3aK0H paliOaKTUBHOTO pacIiajia.

DHeprust CBA3M HYKIIOHOB B sizipe. SnepHbie cuibl. JedekT Macch spa.

SAnepusle peakuuu. JlesieHUe U CUHTE3 SAEP.

Anepubiii peaktop. TepmosimepHbiii cuHTe3. [IpoGnemMbl M TEPCHEKTUBBI SACPHONM SHEPIeTHKU. DKOJIOTHYCCKHE AaCIEKThI SAESPHOU
SHEPrEeTHKHU.

OnemeHTapHble YacTUllbl. OTKpPBITHE TO3UTPOHA.

MeToabl HaOIIOICHHS U PETUCTPAIIUH SJIEMEHTAPHBIX YaCTHUII.

OdyHaamMeHTanbHbIe B3auMoieiicTBus. EqMHCTBO (hn3nueckoil KapTUHBI MHpa.

TexHuyeckue ycTpoiicTBa U MpaKTUYECKOe MPUMEHEHUE: JO3UMETp, kamepa BuibcoHa, siaepHblid peakTop, aroMHasi oomoa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLIUX YaCTHII.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

HccnenoBanue TpeKoB 4acTHIL (TI0 TOTOBBIM (hoTorpadusim).

Pa3nes 8. DjieMeHTHI ACTPOHOMMM M ACTPOPU3UKHU

Oranel pa3BUTHA acTpoHOMHUU. [IpuKiTaqHOE 1 MUPOBO33pEHUECKOE 3HAUEHUE ACTPOHOMMH.

Bun 3Bé3qH0r0 HebGa. Co3Be3us, spKue 3BE3/bl, MJIAHETHI, UX BUAUMOE JIBHKEHHE.

ConHeuHas cucrema.

Connue. Conneuynast axkTuBHOCTh. Mcrounumk sHeprum ConHua u 3BE3A. 3BE3IBI, MX OCHOBHBIE XapakTepucTHKU. Jluarpamma
«CIEKTPAJIbHBIN KJIACC — CBETHMMOCTB». 3BE3/bl IVIABHOM IIOCIIEJOBATEIBHOCTH. 3aBUCUMOCTb «Macca — CBETHUMOCTb» I 3BE3J TJIaBHOU
[IOCJIE0BATENBHOCTU. BHyTpeHHee cTpoeHue 3BE31. COBpEMEHHBIE NPEICTABICHUS O NMPOMCXOXKIAECHUM U dBoytounu CosHLa U 3BE31. JTarbl
YKU3HU 3BE3].

Mneunsiii [TyTe — Hama ["amaktuka. [lonoxxenne n nemxenne Connna B ['anaktuke. Tunsl ranaktuk. Pagnoranaktiky n kBazapel. YEpHbie
JBIPBI B IAPAX TAITAKTHK.

Bcenennas. Pacimpenne Beenennoit. 3akon Xa66ua. Paszberanue ranakruk. Teopus bonbiioro B3pbiBa. PenukroBoe uzinydeHue.

MacutabHas ctpykTypa Beenennoil. Meraranaktuka.

Hepewménnsie mpo6iieMbl aCTPOHOMUM.



Yuenuueckue nabniooenus

HaOmoieHust HEBOOPY)KEHHBIM TJ1a30M C HCIOJIIb30BAHHEM KOMITBIOTEPHBIX TPUIOKEHUH IS ONpeAeNieHUs] TOJIOKEHUS HEeOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3usi CeBEpHOIo MOMyIIapusl U SpKue 3BE3bI.

Hab6monenus B reneckon Jlynsl, raner, Maeunoro [lyru.

O0o0maroniee NnoBTOpPEeHUE

Ponb (u3Wku U acTpOHOMUU B SKOHOMHYECKOH, TEXHOJOTHYECKOH, COIMAILHON M 3TUYECKOW cepax AeSTeIbHOCTH YeloBeKa, Poiib U
MecTO (U3UKM W aCTPOHOMHH B COBPEMEHHOM HAy4yHOW KapTHHE MHUpA, poJib (U3NYECKON Teopuu B (HOPMUPOBAHMM MPEICTABICHUN O
(busnueckoil KapTuHe MUPa, MeCTO GU3UYECKON KApTUHBI MUpPa B 00ILIEM PsIIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEICTABICHUA O PUPOJIE.

MexnpeameTHble CBSI3U

N3ydenne xypca ¢puszuku 6a30BOro ypoBHs B 11 Kitacce oCymiecTBISIETCS C YIETOM COIEPKATEIBHBIX MEKITPEIMETHBIX CBSI3eH C KypcaMu
MaTeMaTHKH, OWOJIOTUH, XUMUU, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmnvle noHamus, CBSA3aHHBIE C M3YUYEHHEM METOJOB HAYYHOTO IMO3HAHUS: SBICHUE, HAy4HBIM (akT, TUroTe3a, Qpuandyeckas
BEJIMYMHA, 3aKOH, TeOpHUsl, HAOII0IeHNE, IKCIIEPUMEHT, MOJISTTMPOBAHUE, MOJIEJTh, H3MEpPEHHE.

Mamemamuxa: penmicHHE CUCTEMbl ypaBHEHUH, TPUTOHOMETpPHYECKHE (YHKIMU: CHHYC, KOCHHYC, TaHTEHC, KOTAHICHC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI U MX MPOEKIUU HA OCH KOOPAUHAT, CIOKEHHE BEKTOPOB, IMPOU3BOJHBIE 3JIEMEHTAPHBIX (YHKIIHM,
MPU3HAKU TI0/1I00MS TPEYTOJIBHUKOB, OMPEIETICHNE TUIOMIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonoeus: »nekrpuyeckue SBICHUS B JKMBOW MPUPOJE, KoJieOaTeIbHbIC JABUKEHUS B KUBOW IMPUPOJE, ONTHYCCKUE SIBJICHUS B KUBOM
MpUpPO/Ie, ICUCTBUE PaIUALIUK HA KUBBIE OPTaHU3MBI.

Xumus: CTpOCHHE aTOMOB M MOJIEKYJ, KPUCTaJUIMYeCcKasi CTPYKTypa TBEPABIX TeJ, MEXaHU3Mbl 00pa30BaHUs KPUCTAILTUYECKON PEIIETKH,
CHEKTpaJIbHBIN aHAIIN3.

l'eoepaghus: MarHUTHBIE MOJTIOCA 3EMITH, 3aJIEKU MarHUTHBIX Py, GOTOChEMKA 36MHOU MTOBEPXHOCTH, MIPEACKA3AHUE 3EMIICTPSICCHHIA.

Texnonocus: TAHUM DJIEKTPOINEpead, TeHEPATOp MEPEMEHHOTO TOKa, 3JIEKTPOABUTATENb, UHAYKIIMOHHAS TI€Yb, pajap, PaauoONpUEMHUK,
TeJeBU30p, aHTeHHa, TenedoH, CBY-meus, MpOeKIMOHHBIN anmnapar, BOJIOKOHHAsI ONTHKA, COTHEYHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O ITPEJIMETA

Cornacno ®I'OC COO, ycranaBiauBalOTCs TPeOOBAHUS K pE3yIbTaTaM OCBOCHHUS 00YUAIOIIMMHUCS ITPOrPaMM CpeTHEro oduiero oopa3oBaHus:
JMYHOCTHBIM, METAIIPEAMETHBIM U IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yibTaThl OCBOEHUs ydeOHoro mnpeamera «dPusuka» IOKHBI OTpakaTh TOTOBHOCTb M CIOCOOHOCTh OOYYaroLIUXCs
PYKOBOJICTBOBATbCS CPOPMUPOBAHHON BHYTPEHHEH NO3ULMENW JUYHOCTH, CHUCTEMOI LEHHOCTHBIX OpPHUEHTAlUil, MO3UTUBHBIX BHYTPEHHHX
yOeXIeH!H, COOTBETCTBYIOIIMX TPAJUIIMOHHBIM IIEHHOCTSM POCCHUICKOTO OOIIECTBA, paCIIMPEHNE KU3HEHHOTO OIBITAa U OMBITA JACITEIHHOCTH B
IIPOLIECCE pean3aliii OCHOBHBIX HAIIPaBJIICHUH BOCIIUTATEIbHON JAESITEIBHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:knaHcKoOro BOCIMTAHUS:

c(OPMHPOBAHHOCTH TPAKIAHCKOHN MO3UIIMH 00YUYAIOMIETOCs KaK aKTUBHOTO M OTBETCTBEHHOT'O WJIEHA POCCHICKOTO OOIIECTBa;

MPUHATHE TPATUIIMOHHBIX 00MIEYETOBEYECKIUX TYMAHUCTHYECKUX U IEMOKPATHUECKUX [IEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO J€ATEIbHOCTh B MHTEpEcax Ipa)IaHCKOro 0OIIecTBa, y4acTBOBATh B CAMOYIIPABIECHUH B 00pa30oBaTeIbHON
OpraHM3alvy;

YMEHHE B3aUMOJIEHCTBOBATh C COLIMAIbHBIMU HHCTUTYTAaMH B COOTBETCTBHMHM € UX (DYHKUHAMU U Ha3HAYEHUEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKON IEATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIUTAHUSA:

c(OPMHPOBAHHOCTh POCCUHCKOM Ipa)1aHCKOW UAEHTHYHOCTH, aTPUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYJapCTBEHHBIM CHMBOJIaM, JOCTUKEHHUSIM POCCUMCKUX YUEHBIX B 001acTH (PU3UKHU U TEXHUKHU;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OPMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IOBE/ICHUS;

CIOCOOHOCTh OLIEHUBATh CUTYAllMIO U MIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH,
B TOM YHCJIE B J€ATEIBHOCTH YYEHOTO;

OCO3HaHHWE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHMS

ACTETUYECKOE OTHOIIIEHUE K MUPY, BKJIOYasi 3CTETUKY HAyYHOTO TBOPYECTBA, MPUCYIIETO (PU3NYECKON HAYKE;

5) Tpy10BOr0 BOCIIMTAHUS:



HWHTEPEC K pa3IudHbIM cepam npodheCcCHOHATBLHOU JEATEIBHOCTH, B TOM YMCIIE CBSI3aHHBIM C (DM3MKOW W TEXHUKOH, YMEHHE COBEPIIATh
OCO3HAHHBIN BEIOOpP Oynyiel mpodheccuu 1 peaTn30BbIBATH COOCTBEHHBIC KU3HECHHBIC TUTAHBI;

TOTOBHOCTB U CIIOCOOHOCTH K 00Pa30BaHUIO M caMOOOPa30BaHHUIO B 00JIACTH (PU3HMKH HA MPOTSHKCHUN BCEH KHU3HH,

6) 9K0JIOTHYECKOT0 BOCTIUTAHUSI:

c(OPMHPOBAHHOCTH IKOJOTHUECKON KYIbTYPHI, OCO3HAHUE III00ATBLHOTO XapaKTepa HKOJIOTHIECKUX MPOo0dIIeM;

TUTAHUPOBAHHUE U OCYIIECTBIICHUE ICHCTBUI B OKPYKAIOIICH Cpelie Ha OCHOBE 3HAHUS IIeJIeH YCTOMYMBOTO Pa3BUTHS YEIOBEUCCTBA,

pacuIpeHue OmbITa JeSITeIbHOCTH YKOJIOTHYECKOM HATIPABICHHOCTH Ha OCHOBE UMEIOIINXCSI 3HAHUH 110 (H3HKE,

7) IEeHHOCTH HAYYHOTI'0 TIO3HAHUS

c(hOPMHUPOBAHHOCTH MHPOBO33PECHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3MUECKON HAYKU;

OCO3HaHWE IICHHOCTU HAYYHOU JCSITEIbHOCTH, TOTOBHOCTh B TIPOIECCEe M3YUCHHS (PU3UKH OCYIICCTBIIATH MPOCKTHYIO U UCCIICIOBATEIHCKYIO
JESTEebHOCTh WHAUBUYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTenbHbIC YHHBepcAJIbHbIE YUeOHbIe NeliCTBUS
Ba3zoBble Joruyeckue aeiicreus:
CaMOCTOSITENILHO (POPMYIIMPOBATh U aKTYaJIM3UPOBATh MPOOJIEMY, pacCCMAaTPUBATh €€ BCECTOPOHHE;
OIIPEAEIATD LENN AEITENbHOCTH, 3aJaBaTh IApaMETPbl U KPUTEPUU UX TOCTHIKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTUBOPEUHS B PACCMATPUBAEMBIX (PU3NUYECKUX SIBJICHUSX;
pa3pabatbIBaTh IJIaH pEHIeHUs] TPOOIEMBbI C YUETOM aHAIN3a UMEIOLINXCS MaTepUaIbHbIX U HEMAaTEPUAIbHBIX PECYPCOB;
BHOCHUTb KOPPEKTHUBBI B JIESITEILHOCTD, OLIECHUBATH COOTBETCTBUE PE3YNIbTATOB LENISAM, OLICHUBATh PUCKHU IOCIIEACTBUI 1€ATEINBHOCTH;
KOOPAMHUPOBATh U BBIOJIHATH padOTy B YCIOBUAX PEAIbHOTO, BUPTYaIbHOIO 1 KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;
pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELICHUH KU3HEHHBIX IPOOJIEM.
Ba3zoBble uccienoBarenbckue 1elCTBUS:
BJIaJIETh HAYYHON TEPMHUHOJIOTHEH, KIIFOYEBBIMH MMOHATUAMHU M METOJaMU (PU3NYECKOI HayKH;
BJaJIeTh HaBBIKAMU YU€OHO-HMCCJIEOBATENbCKON W IMPOEKTHOW JEeATeNbHOCTH B 00JacTH (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITETLHOMY ITOMCKY METOJIOB pElIeHHUs 3a/1a4 (PU3NYECKOTO COACPKAHUS, IPUMEHEHHUIO PAa3IMYHbIX METOI0B O3HAHMUS;
BJIa/IETh BUJAAMHU JIEATEIBHOCTU IO MOJIYYEHUIO HOBOTO 3HAHMS, €r0 MHTEpIpETalud, MPeoOpa3oBaHUI0O U MPUMEHEHUIO B Pa3IMYHbIX
y4eOHBIX CUTYalLlUsIX, B TOM YHCJIE TIPU CO3JaHUH Y4EOHBIX MPOEKTOB B 00JaCTU (DU3UKH;



BBIABJIATE NPUYUHHO-CICACTBCHHLBIC CBA3W W AKTYAJIM3UPOBATH 3ajlady, BbIABUTATH T'UIIOTC3Y eé peuICHud, HAXOAUTHh APryMCHTHI JIA
JI0Ka3aTeJIbCTBA CBOMX YTBEPKACHUMN, 3a]1aBaTh ApaMETPbl U KPUTEPUU PELLICHUS;

aHAJIM3UPOBATh [IOJYYEHHBIE B XOJI€ PELLICHUS 3aJaul Pe3yJIbTaThl, KPUTHUECKU OLEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh H3MEHEHHE
B HOBBIX yCJIOBUSX;

CTaBUTH U (POPMYTUPOBATH COOCTBEHHBIE 33]]a4l B 00pa30BaTEIbHOM EATEILHOCTH, B TOM YHCIIE PU U3yYeHUN (DUBUKH;

AaBaTb OLICHKY HOBbBIM CUTYyallUsIM, OLICHUBATb HpI/IO6peTéHHBII>'I OIIBIT,

YMETb IIEPEHOCUTh 3HAHUSA M0 GU3UKE B IPAKTHUECKYIO 00IaCTh KU3HEAEATEIbHOCTH;

YMETh MHTEIPUPOBATh 3HaHUS U3 Pa3HbIX MPEIMETHBIX 001acTeill;

BBIJIBUI'aTb HOBBIC UJICH, IpCJIaraTb OpUIrnHaJIbHbBIC IIOAXO0Abl U PCIICHU A,

CTaBUTh HpOGJIGMI)I " 3aJia4yy, JOMYyCKAroImKre aJIbTCPHATUBHBIC PCIHICHUA.

PabGora ¢ undgopmanmeii:

BJIaJIeTh HaBbIKAMH IOJY4YEHUs MH(POpMAMK (PU3MUECKOTO COAEPKAHUS U3 MCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITEIBHO OCYILECTBIISAThH
MIOUCK, aHAJTIN3, CHCTEMATH3AIMI0 ¥ MHTEPIPETALNI0 HHPOPMALIUU PAa3IMYHBIX BUIOB U (OPM IMIPEIICTABICHHS,

OLIEHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

UCIOJb30BaTh CPEJICTBA HMHGOPMALMOHHBIX M KOMMYHMKAIIMOHHBIX TEXHOJOTMH B PELUIEHUHM KOIHUTUBHBIX, KOMMYHHMKATHBHBIX WU
OpPraHU3alMOHHBIX 3a/a4 ¢ COOII0/IeHueM TpeOOBaHUN HPrOHOMUKH, TEXHHKH O€30MacHOCTH, TMTHEHBI, PEeCypcocOEepeKeHUs, NMPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MacHOCTH;

CO3/1aBaTh TEKCThI (PU3NUYECKOTO COACPKAHUS B Pa3INYHBIX opMaTax ¢ yu€TOM Ha3HaueHUs MH(GOpPMAIMK U 1IeJIEBOM ayJUTOPHUH, BHIOMpast
ONTUMAJIbHYIO (POPMY NPECTABICHUS U BU3yaIU3allHH.

KomMmyHukaTHBHBIEe yHHBepcaibHble YueOHbIe 1eliCTBUS:
OCYILIECTBIATH OOIIEHNE HA YpOKax (PU3UKHU U BO BHE-YPOUHOU JESATEIILHOCTH;
pacro3HaBaTh MPEINOCHUIKNA KOH(DIMKTHBIX CUTYallMi U CMATYaTh KOH(MIUKTHI;
pa3BEPHYTO U JJOTUYHO U3JIaraTh CBOKO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB;
MIOHUMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMaHIHOW ¥ UHIAMBHIyalbHOMN paboThI;
BBIOMpATh TEMATHUKY U METOJbI COBMECTHBIX JEHCTBHIM ¢ y4€TOM OOLIUX UHTEPECOB U BO3MOKHOCTEN KaXKIOr0 WieHa KOJIJIEKTUBA;
MPUHUMATh L€ COBMECTHOH JAeSITEeIbHOCTH, OPraHHW30BBIBATH M KOOPAMHHUPOBATH ACUCTBUS MO €€ JOCTHUIKEHMIO: COCTaBJIATh IUIaH
JeWCTBUH, paclpeesiaTh PoJiu C yU€TOM MHEHUH YYaCTHHKOB, 00CYX/1aTh pe3yJIbTaThl COBMECTHOU PabOTHI;
OLIEHUBATh KAY€CTBO CBOETO BKJIAJa M KAXKJIOTO YYaCTHUKA KOMaH bl B OOIIMKA pe3ysbTaT 10 pa3padoTaHHBIM KPUTEPUSIM;
IpejiaraTb HOBbIE MPOEKTHI, OLICHUBATH UJIEH C MMO3UIIUU HOBU3HBI, OPUTUHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;



OCYHICCTBIIATL MO3UTUBHOC CTPATCTUYCCKOC IMOBCACHHUC B Pa3JIMYHBIX CHUTyallUsaX, IHPOSABIIATE TBOPYECTBO U B006pa)K€HI/I€, OBITE
WHHUITUATHUBHBIM.

PeryasiTuBHbI€ YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA
Camoopranmusanus:
CaMOCTOSITENIPHO OCYIIECTBIISITh MO3HABATEIbHYIO NIEATENBHOCTh B 007aCTH (PU3MKM M aCTPOHOMHUH, BBIABISATH MPOOJIEMBI, CTaBUTh U
dbopMynrpoBaTh cOOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTaBIISITh IJIaH PEIICHUS Pacu€THBIX M KAa4eCTBEHHBIX 3ajay, IJIaH BBIMOJIHEHHS] MPAKTHUECKOH paboThl ¢ y4ETOM
MMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIOYTECHHUI;
JlaBaTh OLEHKY HOBBIM CUTYaIlUsIM;
paciupsaTh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JIMYHBIX MPEAIOYTCHHIA;
JIeNlaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €r0, OpaTh Ha ce0sl OTBETCTBEHHOCTD 32 PEIICHHUE;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
CTIOCOOCTBOBaTh (POPMHUPOBAHUIO W TIPOSIBICHHIO SPYAMLIMU B 0OONACTH (PHU3MKH, MOCTOSHHO TIIOBBIIIATE CBOW 0Opa3oBaTENbHBIA W
KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOIHOHAJIBHBIH HHTEJIEKT:
JlaBaTh OLEHKY HOBBIM CUTYAIUsIM, BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTh, OLIEHUBATh COOTBETCTBHUE PE3YJIbTATOB LIETSIM;
BJIa/IETh HaBbIKAMM MO3HABATENIbHOM pedIieKCUM KaK OCO3HAHUSI COBEPILAEMBIX JIEHCTBUN U MBICIUTEIbHBIX MPOLIECCOB, UX PE3YJIbTAaTOB U
OCHOBAHUII;
UCIOJIb30BaTh MPUEMBI pedIIeKCHUH TSl OLIEHKH CUTYAIMH, BEIOOpa BEPHOTO pEIICHUS;
YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NPUHUMATh PEIICHUS 10 UX CHUYKEHUIO;
MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTHX IIPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;
IIPUHUMATD ce0s, TOHUMast CBOM HEAOCTATKU U JIOCTOMHCTBA;
MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3YIbTATOB JI€ATEIbHOCTH;
MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.
B npomnecce noctukeHuss TUYHOCTHBIX PE3YJIbTATOB OCBOCHMS IPOrpaMMbl MO (pU3UKE JUIsl YPOBHS CpEeIHEro oO0Iiero odpa3oBaHUs Y
00y4aroIuXCcsl COBEPIIEHCTBYETCS YMOLIMOHAIBHBIN UHTEJUIEKT, MTpenoaratonui copMrupoBaHHOCTS:
CaMOCO3HaHUS, BKJIIOYAIOIIET0 CMOCOOHOCTh MOHUMATh CBOE AMOLMOHAIBHOE COCTOSIHME, BUJETh HAINPaBIICHUsS] Pa3BUTHS COOCTBEHHOM
SMOIMOHAIBHOM c(hepbl, OBITH YBEPEHHBIM B ce0e€;



CaMOpPETYJIMPOBAHHUS, BKJIOUYAIOIIETO CAaMOKOHTPOJb, YMEHHE IMPUHUMATh OTBETCTBEHHOCTh 3a CBOE TOBEACHHUE, CIOCOOHOCTh
aJanTUPOBATHCS K YMOIIMOHAILHBIM U3MEHEHUSIM U TTPOSIBIISITH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIONIEH CTpeMJICHUE K JIOCTHIKEHUIO LIETH U yCIieXy, ONTHUMH3M, MHUIIMATUBHOCTh, YMEHHUE JeHCTBOBATH
UCXOJISl U3 CBOMX BO3MOXKHOCTEH;

AMIATHH, BKIIOYAIONICH CIMOCOOHOCTh TMOHUMATh SMOIMOHAIBHOE COCTOSIHHE APYTUX, YYUTHIBATh €r0 MPU OCYIIECTBICHUH OOIICHHUS,
CIIOCOOHOCTH K COYYBCTBHIO M CONIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh BBICTpAMBAaTh OTHOUICHHS C JAPYTUMHU JIOAbMH, 3a00TUTHCS, NMPOSBISATH MHTEpEC U
pazpemiats KOHGIUKTHI.

IHNPEAMETHBIE PE3YJBTATHBI

K konmy oOyuenust B 10 kiacce mpeaMeTHbIE pe3yinbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpaxaTb C(HOPMUPOBAHHOCTH Y OO0YJarOIIUXCs
YMEHHUI:

J€MOHCTPHPOBATh HA IPUMeEpax pojb U MECTO (PU3UKU B (POPMUPOBAHMM COBPEMEHHON Hay4YHOM KapTHHBI MUpa, B pa3BUTHH COBPEMEHHOMN
TEXHUKH U TEXHOJIOTMH, B IPAKTUYECKOMN IESATENBHOCTH JIIOJIEH;

YUUTBHIBaTh TPAHMIIBI IPUMEHEHUS! U3YUYEHHBIX (U3NYECKUX MOJeNel: MaTepuanbHas TOuKa, HHEpLHaIbHas CUCTeMa OTCYéTa, aOCOIIOTHO
TBEPJI0€ TEJNO, UJICANIbHBIN ra3, MOAEIN CTPOEHUS ra30B, JKUAKOCTEH U TBEPABIX TeJ, TOUSUHBIN AIIEKTPUUYECKHI 3aps]] IPU PEIIeHUuH (HU3UUECKUX
3a1ad;

pacrno3HaBaTh (U3NYECKUE SBIEHMS (MIPOLIECChl) U OOBACHATH MX Ha OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KMHETUYECKOW TEeOpuu
CTPOEHHMSI BEIIECTBA U NEKTPOAMHAMHUKHI: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHENHOE IBUKEHUE, CBOOOIHOE MaJIEHUE Tell, ABUKEHHUE T10
OKpY>KHOCTH, MHEpLIUs, B3auMojieiicTBue Tel, Auddys3usi, OpoyHOBCKOE JBMKEHUE, CTPOEHHE KUAKOCTEH U TBEPIBIX TeJl, U3MEHEHHe 00béMa Tel
IIPYU HarpeBaHuM (OXJIAXIEHUH), TEIUIOBOE paBHOBECUE, HCTIApEHHE, KOHCHCAIUs, [UIaBJICHUEe, KpUCTAJUIU3allisl, KUIIEHUE, BIaXXHOCTh BO3/yXa,
ITOBBIIICHNE JIABJICHHS Ta3a IIPU €r0 HAarPEBAHUM B 3aKPBITOM COCYZE, CBS3b MEXKAY ITapaMeTpaMH COCTOSHHMS ra3a B U30IIpoLeccax, IEKTPU3 alus
TeJN, B3aMMOJEHCTBHUE 3aps/10B;

OIKCHIBATh MEXAHUYECKOE JBIKEHHE, HCIIONb3Ys (PM3NYECKUe BETUUNHBL: KOOPAUHATA, yTh, IEpEeMEIIeHIE, CKOPOCTh, YCKOPEHHE, Macca
Tena, Cuiia, UMITyJIbC Teja, KUHEeTHYEeCKasi SHEprusl, MOTeHIHAIbHAs SHEPrusi, MexaHndeckas padoTa, MeXaHHYeCKasi MOIIHOCTb; MPU OMMCAHHU
MPaBWJIbHO TPAKTOBATh (PU3NYECKUI CMBICI UCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAUYEHUS U €IUHHULIbI, HAXOAUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO
(bu3NYECKYIO BEIMYUHY C APYTUMU BEIMYUHAMUY;

OIMCHIBATh U3YyUYCHHbIE TEIUIOBBIE CBOMCTBA TENl U TEIUJIOBBIE SIBJICHUS, MCIONB3Ys (PM3UUYECKHE BEJIMUYMHBI: JIaBJICHUE Ta3a, TeMIeparypa,
CPEIHssl KHHETUYECKAsi YHEPIUsl Xa0TUYECKOTO JBUKEHUSI MOJIEKYJ, CPEIHEKBAApaTUYHAs! CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSA



sHeprusi, pabora ra3a, kodQPHUIMEHT MOJIE3HOTO NEHCTBHUS TEIJIOBOTO JBHUTATEIST, IPH OMKMCAHUU TPABUILHO TPAKTOBATH (PUINUYECKUN CMBICI
UCIIOJIb3YEMBIX BEIUYHMH, MX OOO3HAYEHUS W CIWHUIBI, HAXOIUTh (DOPMYIBI, CBS3BIBAIOIINE MAHHYIO (U3NYCCKYIO) BEIUYHUHY C JIPYTHMH
BEIMYHHAM,

OMKCHIBaTh M3YyYCHHBIE DJICKTPUUECKHE CBOWCTBA BEIECTBA U AJICKTPUYECCKUE SBICHUS (TIPOIECCHI), UCMONIB3Ys (PU3MUECKUE BEIIMYHHBIL:
ANEKTPUUYCCKUH 3apsl, SIEKTPUIECKOE T0JIe, HAPSHKEHHOCTD TMOJISA, TOTEHIIUAN, PAa3HOCTh MOTCHIIMAIOB; MIPY ONMHCAHUH MPABHILHO TPAKTOBATh
(U3HYECKUN CMBICI HCIIOIB3YEMbIX BEITUYHH, UX 0003HAUCHUS U CIUHUIIBL;, YKA3bIBATh ()OPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJTMYUHY
C IPYTUMH BEJIIMYNHAMH,

aHAJIM3UPOBATh (PU3HUECKUE MPOIIECCHI U SABIICHUS, UCIIONB3Ys (PU3NYECKUE 3aKOHBI M MPUHIUIIBL: 3aKOH BcemupHoro TsroteHus, I, 11 u 111
3aKkoHBl HBIOTOHA, 3aKOH COXPAHCHUS MEXAHWYCCKOW HHEPIHH, 3aKOH COXPAaHEHUS HMITYJIbCA, MPUHIUI CYIEPIO3UIUN CHJI, TPHHIIUI
pPaBHOIPABUS MHEPIUATBHBIX CUCTEM OTCYETA, MOJEKYJIIPHO-KMHETHUYECKYI0 TCOPHIO CTPOSHUS BEIECTBA, Ta30BBIC 3aKOHBI, CBSI3b CPEIHEH
KMHETUYECKOM PHEPruM TEIUIOBOTO JBHXKEHUS MOJEKYNT ¢ aOCONIOTHOW TeMIepaTypoi, MEpBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsa, 3akoH KylnoHa, Mpu 3TOM pa3nuyarh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA, €T0 MaTEMaTUYE€CKOE BBIPAKEHHE U YCIOBUS
(rpanuLbl, 00J1ACTH) IPUMEHUMOCTH;

OOBSICHSITh OCHOBHBIC MPUHIUNBI JCUCTBHS MAIIMH, TMPUOOPOB W TEXHUYECKHX YCTPOWCTB; pa3indarh YCIOBHS HX 0€30ImacHOro
HCIIOIB30BaHHUA B IIOBCEHEBHON KU3HHU;

BBITIONHATH DKCIEPUMEHTHI 110 MCCIEA0BaHNI0 (PU3UUECKHUX SBICHUM U MPOLIECCOB C UCIOJIB30BAHUEM MPSMBIX U KOCBEHHBIX U3MEPEHMIA,
pu 3ToM (QopMyJIUpOBaTh MpobieMy/3anady U TUIIOTE3Y y4eOHOTO IKCIIEPUMEHTa, COOMpATh YCTAHOBKY U3 IMPEIOKEHHOTO 000PYyIOBaHUS,
MIPOBOJIMTH ONIBIT U (POPMYITUPOBATH BHIBO/IHI,

OCYIIIECTBIATh MPSMbIE U KOCBEHHBIE W3MEpEHHUS (PU3MYECKHX BEIUYMH, TMPU 3TOM BBIOMPATh ONTUMAJBHBIA CIOCO0 HM3MEPEHUS H
MCIOJIb30BaTh U3BECTHBIE METO/IbI OIIEHKU MOTPEIIHOCTENH U3MEPEHHIA;

WCCIICIOBATh 3aBHUCHMOCTH MEXIYy (DH3UYECKHMMH BEIMYMHAMH C HCIOJIH30BAHUEM IMPSAMBIX H3MEPEHHUH, NPH 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (DMKCHpPOBATh PE3yIbTATHl TMOJYUYECHHOW 3aBUCHMOCTH (U3WYCCKUX BEIIMYUH B BHJE TAONUI[ W TpadHKOB, JeJIaTh BBIBOJIBI IO
pe3ynbTaTaM HCCle0BaHNUS;

coOroAaTh mpaBuiia 0€30MacHOrO TPy/a MPHU MPOBEICHUHU UCCIEIOBAaHUI B paMKaX y4eOHOTO SKCIIEPUMEHTa, Y4eOHO-UCCIIeI0BATENhCKOM
Y TIPOEKTHOM JIEATENBHOCTH C UCTIOJIE30BaHUEM U3MEPHUTENBHBIX YCTPOUCTB U JIA0OpATOPHOTO 0OOPYAOBAHNUS;

pemiate pacyEéTHBIC 3aJlauM C SBHO 3aJaHHON (PH3UYECKOW MOJCINBI0, UCTIONB3Ysl (PM3MYeCKHe 3aKOHBI W MPHUHIIMITEI, HA OCHOBE aHAJIN3a
YCIIOBHUS 33724l BBIOMPATH (PU3HYCSCKYIO MOJEIh, BBIJACIATH (PU3MUYSCKUE BEIUIHHBI H (OPMYIIBI, HEOOXOMUMEBIE IS €€ PEIICHUs, MPOBOIUTH
pacuéThl U OLIEHUBATH PEAIbHOCTh MOJTYYEHHOTO 3HAYCHUS (PU3NUECKON BETHUNHBI,

peliaTh KauyecTBeHHbBIE 3aJaYd: BBICTPAMBATh JIOTUYECKH HEMPOTUBOPEUUBYIO IETIOYKY PACCYXACHHH C OMOpPO Ha M3YyUeHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3MUECKUE SIBIICHUS;



WCIIOJIb30BaTh TP PEHICHHH Y4YeOHBIX 3aJad COBPEMEHHbIC WH(OPMAIMOHHBIC TEXHOJOTUU [UIS TOWCKA, CTPYKTYPUPOBAHHS,
WHTEPIPETAIIMA W TPEJCTABICHUS Y4eOHOW W HAYYHO-TIOMYJISPHONH HH(POpPMAIUH, IMOJYYCHHON W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHUECKU
aHaAJIM3UPOBATH MOTYYaeMyto HH(OPMALINIO;

MPUBOJIUTH MPUMEPHI BKJIAJa POCCUUCKHUX M 3apyOeKHBIX yYEHBIX-(DU3MKOB B pa3BUTHE HAYKH, OOBSICHEHHUE MPOIIECCOB OKPYKAIOIIETO
MUpa, B Pa3BUTHE TEXHUKH U TEXHOJIOTUH;

MCIOJIb30BATh TEOPETUUECKUE 3HAHUA 10 (PU3KKE B TOBCEAHEBHOM KU3HU JUIsI oOecnieueHus 0€30MacHOCTH MpU 00paleHnu ¢ nmpudopamu u
TEXHUYECKUMHU YCTPOMCTBAMU, JJISI COXPAHEHHUS 3/I0POBbS U COOIOICHUS HOPM IKOJIOTUYECKOTO MOBECHHS B OKpY>KaIoIel cpejie;

paboTaTh B TpyHIe C BBHIMOJIHEHHEM PA3IUYHBIX COLUANBHBIX pOJIeH, IUIAHUPOBATh PabOTy TPYIIbI, PAUOHAIBHO PACHPENEIsATh
00SI3aHHOCTH ¥ TUTAHUPOBATH JIEATEIBHOCTh B HECTAHJAPTHBIX CUTYAIUSAX, aJICKBATHO OIICHWBATH BKJIAJl KAKJIOTO M3 YYaCTHUKOB TPYIIBI B
pelieHrne paccMaTpuBaeMOl IPOOIJIEMBI.

K xonmy oOyuenus B 11 kjacce mpeaMeTHbIE pe3yiabTaThl Ha 6a30BOM YpOBHE JOJDKHBI OTPaXaTh CPOPMHUPOBAHHOCTH Y 0OYHAIOIIUXCS
YMEHHUI:

JEMOHCTPHPOBATH HA MPUMEPAX POJIH U MECTO (PM3HKHU B (HOPMHUPOBAHUH COBPEMECHHON HAyYHOW KapTUHBI MHPA, B PA3BUTHH COBPEMCHHOMN
TEXHHUKHU ¥ TEXHOJIOTUH, B IPAKTUICCKOU JCSITSILHOCTH JIOACH, IIEIIOCTHOCTh M SIMHCTBO (PH3NICCKON KAPTHHBI MUPA;

YUUTHIBATh TPAHUIIbl IPUMEHEHHS] U3YUYEHHBIX (DU3MUECKUX MOJENCH: TOUSUHBIN AIIEKTPUUYECKUI 3apsij, Jyd CBETa, TOUYCUHBIH MCTOUYHUK
CBETa, AJIepHAas MOJIENb aTOMa, HYKJIOHHAsI MOJIENTb aTOMHOTO $i/Ipa MpHU pelIeHNH PU3NIECKUX 3314,

pacro3HaBaTh (PU3NYECKHE SBJICHHS (MPOILIECCh]) U OOBSICHATH MX HA OCHOBE 3aKOHOB OJJICKTPOJMHAMUKH WM KBAaHTOBOW (PU3MKH:
ANIEKTPUYECKasi POBOJUMOCTh, TEIIJIOBOE, CBETOBOE, XUMHUYECKOE, MAaTHUTHOE JIEUCTBHS TOKA, B3aMMOJIEHCTBHE MarHUTOB, AJIEKTPOMArHUTHAS
WHIYKIHS, TeACTBUE MArHUTHOTO TOJISl HA TPOBOJHUK C TOKOM U JIBUXKYIIHUIICS 3aps, SIEKTPOMAarHUTHbIE KOJIEOaHUsI U BOJIHBI, TIPSIMOIMHEHHOE
pacmpocTpaHeHHE CBETa, OTPAXKEHHE, MpeoMiIeHre, HHTephepeHnns, TudpaKkius U Toaspu3allis CBeTa, JUCTIePCHs cBeTa, (POTOINEKTPHUECK Uit
abdext (dhorodddekt), cBeTOBOe MaBlieHWE, BO3HUKHOBEHHME JIMHEWUYATOTO CIIEKTpa aToMa BOJOPOJA, €CTECTBEHHAass W WCKYCCTBEHHAs
PaINOaKTUBHOCTB;

OTMCHIBATh U3YUEHHBIE CBOMCTBA BEIIECTBA (JIEKTPUUECKUE, MAaTHUTHBIE, ONTHUYECKHE, DIEKTPUIECKYIO MPOBOIMMOCTD PA3TUYHBIX CPEM) U
ANEKTPOMATrHUTHBIC SIBICHUS (TPOIIECCHI), HCTONB3ysd (GU3MUECKUE BETUYMHBL: AJIEKTPUUECKHUN 3apsij, CUJa TOKA, DJIEKTPUUYECKOE HAMpsHKEHHE,
ANEKTPUYECKOE COMPOTHBIICEHHE, PA3HOCTh MOTEHIIMANIOB, SJCKTPOABIDKYIIAs Chila, paboTa TOKA, MHIYKIMS MArHUTHOTO MOJIA, cuiia Amrmepa,
cuna JlopeHnia, HHIYKTUBHOCTh KAaTYIIKH, YHEPTUS SJIEKTPUUYECKOTO M MArHUTHOTO TOJIE€H, TEPHOJ W 4YacToTa KoJeOaHWi B KoJieOaTeIhHOM
KOHTYpE, 3apsij ¥ Chjla TOKa B IIPOIIECCEe TAPMOHUYECKUX AJIEKTPOMATHUTHBIX KOJeOaHmid, JOKYCHOE pACCTOSTHUE U ONTUYECKas CUJjla JIMH3bI, TPU
OMHMCAaHWU TPABUILHO TPAKTOBaTh (UIUYECKUN CMBICT HCIONB3YEMbIX BEIWYMH, UX OOO3HAYEHHS M €IWHUIBI, YKa3bIBaTh (HOPMYIIBI,
CBSI3BIBAIOIIUE NaHHYIO (U3UUYECKYIO BEIMYUHY C APYTUMHU BEIMUYNHAMU;



OIMCHIBATh U3YUYCHHBIC KBAHTOBBIC SIBJICHUS U MPOLIECCHI, UCTIONB3Ys (PM3MUECKUE BEIMYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA
BOJIHBI M1 YAaCTOTA CBETA, SHEPTHUS U UMITYJIHC (POTOHA, IEPHOJ] MTOTYPACIIaaa, SHEPTUS CBS3H AaTOMHBIX S/Iep, PU ONMCAHUU MPABUIBLHO TPAKTOBAThH
(bU3UYECKUI CMBICIT HCTIOJB3YEMbIX BEJIMUNH, UX 0003HAYEHUS U €IUHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUCCKYIO BETHUYUHY
C IPYTUMH BEJIMYMHAMHM, BBIYUCISITh 3HaUeHUE (DU3NYECKON BETUYHHBI,

aHATM3UPOBATH (PU3MUECKUE MPOIIECCH U SBICHUS, UCTIONB3Ys (PM3MUECKHUE 3aKOHBI U MPUHIUIILL: 3aK0H OMa, 3aKOHBI TIOCIIEI0BATEIILHOTO
W TApaJUIeIbHOTO COCOWHEHUS MPOBOJHMKOB, 3akOoH Jxoyma—JIeHla, 3aKOH JJIEKTPOMAarHUTHOW WHIAYKLIHMH, 3aKOH MPSIMOJMHEHHOIO
pacmpocTpaHeHHUs CBETa, 3aKOHBI OTPAKECHHS CBETa, 3aKOHBI MPEJIOMJICHHS CBETa, ypaBHEHHE DiHIITEHHA 1y poTodddekTa, 3aK0OH COXpaHCHUS
SHEPTUM, 3aKOH COXPAHEHUs HUMITYJIbCa, 3aKOH COXPAHEHMS AIIEKTPUYECKOrO 3apsja, 3aKOH COXPAaHEHMs] MacCOBOrO 4MCia, NOCTyJlaTel bopa,
3aKOH PAJUOAKTHBHOTO pacrajga, MpH 3TOM pa3indaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €r0 MAaTeMAaTUYECKOE BBIPAXKCHHE U YCIIOBHUS
(rpanu1bl, 00J1ACTH) IPUMEHUMOCTH;

ONpEeJEATh HAIIPaBICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO MOJIsl IPOBOJHUKA C TOKOM, CHJIbI AMIiepa U cuiibl JIopeHna;

CTPOUTDH U OIUCHIBATh U300pAKEHUE, CO3/]aBaCMOE IIJIOCKUM 3epKaJIOM, TOHKOH JINH30M;

BBITIONTHSATE SKCIICPUMEHTBI 110 MCCIICIOBAHUIO (DM3MUCCKHUX SBJICHHN W MPOIECCOB C MCIOIb30BAaHUEM MPSMBIX U KOCBEHHBIX H3MEPCHUN:
pu 3ToM (GOPMYITHPOBATH MPOOJIEeMy/3aady W THIOTE3y y4eOHOTrOo IKCIEpUMEHTa, COOMpaTh YCTAHOBKY W3 IMPEIIOKEHHOTO O0OpYyIOBAHWS,
MIPOBOAUTH ONBIT U (POPMYITUPOBATH BHIBO/IBI;

OCYIIECTBISITh MPSIMbIE U KOCBEHHBIE W3MEpEHHUS (PU3UYECKHX BEIUYUH, MPU ITOM BBIOMPATh ONTUMANIBHBINA CIIOCOO W3MEpEeHUs u
KCMOJIb30BATh U3BECTHBIE METObI OLICHKH MOTPEIIHOCTEN N3MEPEHUN;

HCCIIE0OBAaTh 3aBUCHUMOCTH (DU3MYECKUX BEIMYUH C MCIOJIB30BAHHEM NPSIMBIX HM3MEPEHHI: MPH 3TOM KOHCTPYHPOBATH YCTAHOBKY,
¢buKkcupoBaTh pe3yabTaThl MOMYYEHHOW 3aBHCHUMOCTH (PU3MYECKHX BEIWYMH B BHJE TaONHIl U TpadUKOB, N€laTh BHIBOJBI MO pE3ylbTaTam
HCCIICIOBAHUS,

coOmro1aTh TpaBmiIa 0€30MacHOTO TPyIa TIPH MPOBEACHUH UCCIEAOBAaHUN B paMKax y4eOHOTO IKCTIIEPUMEHTa, y4eOHO-UCCIIe0BATENbCKOM
Y TIPOCKTHOM IEATEIbHOCTH C HCTOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U J1a00PaTOPHOTO 000PYI0BAHNS;

pemars pacy€THbIE 3aa4yd C SBHO 3aJaHHON (PU3UYECKOW MOJENbI0, UCTOJb3Ysl (hU3MYeCKHe 3aKOHBI U MPHUHIIMIBI, HA OCHOBE aHallM3a
yCIOBUS 33/1a4ll BBHIOMPATh (PU3NYECKYIO MOJIEJb, BBLACTATh (PU3NYECKUE BETUYHMHBI U (POPMYIBI, HEOOXOAUMBIE ISl €€ pelIeHHs], TPOBOJUTH
pacuéThl U OIICHUBATH PEATLHOCTH MOTYYCHHOTO 3HAYCHUS (PU3NIECKOM BETUIHUHEI;

pelaTh KayeCTBEHHBIE 3a/1a4d: BBICTPAMBATh JIOTUYECKU HEMPOTUBOPEUYUBYIO IEMOYKY PACCYKACHUU C OMOPOM Ha M3YYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PM3UYECKUE SBIICHUS,

WCIIONIb30BaTh TPU pEHIeHMH Y4YeOHBIX 3aJad COBpEMEHHbIe WH(GOPMAIMOHHBIE TEXHOJOTHUH [UJIsi TIOUCKA, CTPYKTYpPHUPOBAHUS,
WHTEPIPETAllMM W TPEJCTABICHUS y4eOHOW W HAyYHO-TIOMYJISPHON HH(POpPMAIUH, IMOJYYEHHON M3 Pa3IUYHBIX HCTOYHUKOB, KPUTHUYECKU
aHATM3UPOBATH TOJIy4aeMyt0 HH(POPMAIIHIO;



OOBSICHATh MPUHIMITEI ACUCTBUS MAIIWH, MPUOOPOB W TEXHUUYECKUX YCTPOMCTB, pa3inyaTh YCIOBHUS UX OE€30MaCHOIO HCIIOJIB30BAHHS B
IMOBCEAHEBHOM JKU3HU;

IIPUBOAUTH IPUMEPHI BKJIaZia POCCUICKUX U 3apyOekHbIX YUEHBIX-(QU3UKOB B PAa3BUTHE HAYKH, B OOBACHEHHME IPOLECCOB OKPYXKAIOIIErO
MUpA, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

MCIOJIb30BATh TEOPETUUECKUE 3HAHUS MO (PU3HKE B MOBCETHEBHOMN KU3HHU JJIs1 00ecriedeHus: 6e30MacHOCTH U 00palieHnu ¢ npudopamu u
TEXHUYECKHMHU YCTPONCTBaMHU, I COXPAaHEHHSI 3I0POBbsI U COOJIIOICHUS HOPM SKOJIOTHYECKOT0 TIOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTe B TIpyIIe C BBIIOJHEHHEM DA3JIMYHBIX COLMAIBHBIX pOJIEH, IUIAHUPOBaTh padOTy TPYIHIbl, PALUOHAIBHO paclpeneisTh
0053aHHOCTH M IJIAHUPOBATh JAEATENBHOCTh B HECTAaHJAPTHBIX CUTYalUAX, aJ€KBATHO OLIEHUBATh BKJIAJ Ka)KJOI'O W3 YYAaCTHUKOB I'PYIIbI B
pelIeHne paccMaTpuBaeMOi MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE C YKAZAHUEM KOJIMYECTBA AKAJIEMUYECKHUX YACOB,
OTBOJIUMBIX HA OCBOEHME KAXKJOM TEMbI YYEBHOI'O ITPEJIMETA, U BO3MOXKHOCTH
HCIIOJIb30BAHMS 11O 3TOM TEME SJIEKTPOHHBIX (IIU®POBBLIX) OBPA3SOBATEJIBHBIX PECYPCOB.

10 KJIACC
KoauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposBbie)
Ne n/m Kontpoabnbie  IIpakruueckue
NMpPoOrpaMmblI Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. DU3UKA U METO/JIbI HAYYHOI'O ITIO3HAHUSA
11 ®dusrKa ¥ METOJIbl HAYYHOTO TTO3HAHUS 2 bubmmorexa LIOK
' AR HAYH https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmorexa [IOK
2.1 K 5
HHeMatia https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Auraiica https://m.edsoo.ru/7f41bf72
bu6 OK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 hgp?;;;:z;zﬁ”u 17§41b72
Hroro mo pasneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnorexa [JOK
' TEOpHU https://m.edso0.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

bu6mmoreka [IOK
32 OCHOBI TEPMOAMHAMITKH 10 https://m.eds00.ru/7f41bf72
33 ArperatHble COCTOSIHHSI BEILIECTBA. 5 bubnmoreka [JOK
' ®azoBbIe IEPEXOIbI https://m.edsoo.ru/7f41bf72
Hroro no pazueny 24
Paznen 4. 9JIEKTPO/IMHAMMKA
bu6mmoreka [IOK
4.1 DICKTpOCTATHKA 10 https://m.edsoo.ru/7f41bf72
42 [TocTosiHHBIN 351eKTpUYECKUil TOK. TOKH B 12 bu6mmoreka [IOK
' Pa3IMYHbIX Cpeiax https://m.edsoo.ru/7f41bf72
Utoro no pazneny 22
PezepBHOE Bpemst 2
OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68



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

11 KJIACC

KosaunyecTBo 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB U TeM undposbIie
Ne i/ P Konrpoabnsie | IIpakTHyeckue (1ubp )
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOANHAMUKA
11 MarnuTtHOoe noje. IJIeKTpOMarHuTHast 11 1 3 bubnuorexa [JOK
' WHTYKIIAS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
51 MexaHu4eCKHE U JIEKTPOMArHuTHbHIE 9 1 bubnnoreka [JOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97c
MexaHu4eCKHe U AIEKTPOMAarHUTHBIE bubnuorexa [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
2.3 10 3
Orriia https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

31 OcCHOBBI crielIuanbHOM TEOPUH 4 1 bubnuotexa [JOK
' OTHOCHUTEIBHOCTH https://m.edso0.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuorexa [JOK
4.1 DJIEeMEHThI KBAHTOBOW ONTHUKHU 6 httos://m.edsoo.ru/7fALc97c
4.2 CrpoeHnue atoma 4 bubnnorexa [JOK



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

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

4.3 ATtoMHOE S71pOo

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

Uroro no pazgeny

15

Paznen 5. JIEMEHTBI ACTPOHOMMHU U ACTPODPU3UKU

51 DJIeMEHTHI aCTPOHOMHU U aCTPODU3UKH 7 ngg;;fg;gﬁ}; £41097c
Hroro no pasneny 7
Paznen 6. OBOBLIAIOLIEE IOBTOPEHUE

6.1 O6o0miaromee MOBTOPEHNE 4 ngs?;;?:;(szgrou/é £41097c
Hroro no pazneny 4
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IIpunoxenue 1 k padoyeil nporpamme

KAJIEHAAPHO-TEMATHYECKOE IIVTAHUPOBAHUE

10 KUIIACC
Kosnun4yectBo 4yacos DJIEKTPOHHbBIE Harta
Ne dOyHKIUOHATIBLHASA ndpoBbIe a aK
Tema ypoka Kounrpo | IlpakTn YHKIL uupp miaan | (akr
n/n Bcero | JabHBIE YyecKHe rPaMOTHOCThb o0pa3oBaTte/ibHbIE
padorbl | padoThI pecypcbl
®u3uKa — HayKa 0 IPUPOJIE. MHTErpUpPOBATH 1 Bbu6nuoreka [IOK 3.09
1 Hayunsie MeTozp1 mo3HaHus 1 MHTEPIIPETHPOBATD https://m.edsoo.ru/ffOc
OKpPYJKaroIIero Mupa nHpopmaIuio 32e2
Pois 1 MecTo dusnku B 5.09
(hopMHUPOBaHUH COBPEMEHHOM bubnnoreka [JOK
2 Hay4YHOW KapTUHBI MUDa, B 1 https://m.edsoo.ru/ffOc
MPAKTUYECKOU ESATETBHOCTH 33e6
J0IeU
MexaHn4uecKOe OBIKEHUE. CBSI3U MEXAY 10.09
OTHOCUTENBHOCTD COOBITHSIMH UITH bubnmorexa [IOK
3 MEXaHUYECKOTO JIBUKEHHUS. 1 YTBEPKIACHUAMHU https://m.edsoo.ru/ff0c
[lepemenienue, CKOpoCThb, (TpUYIHHHO- 3508
YCKOpEHUe CJIE/ICTBEHHbBIE
PaBHOMEpHOE NIPSIMOJIMHENHOE OTHOICTIA, bubmorexa HOK 12.09
4 P P 1 OTHOLICHMS apryMEHT | https://m.edsoo.ru/ffOc
JBUYKEHUE
— KOHTPApryMeHT, 3620
P ABHOVCKODEHHOE TE3HUC — MPUMED, bubmuoteka [IOK 17.09
5 4 pu 1 CXOACTBO — pa3Inuvue https://m.edsoo.ru/ffOc
MIPSIMOJTMHETHOE JIBIKCHUE
¥ 1p.) 372e



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

CB00OIHOE MaIEHHUE. bubnunoreka LIOK 19.09
6 YckopeHue cBOOOTHOTO https://m.edsoo.ru/ffOc
najeHus. 39cc
KpuBonuHeliHOe ABUKEHUE. bubnunorexa LIOK 24.09
. HAXOIWUTH U M3BJIEKATH
7 JIBr>KeHne MaTepualbHOU https://m.edsoo.ru/ffOc
uHpOPMALINIO
TOYKH IO OKPYKHOCTH 3ada
[TpuHIUT OTHOCUTEIBHOCTH 26.09
lanunes. MuepunanbHbie bubmmnoreka [IOK
8 cucremsbl otcuera. [lepBoiid https://m.edsoo.ru/ffOc
3axoH HeroTona. 3be8
Bxonnas x/p
IMOHUMATh 1.10
Macca Tena. Cuna. [IpuHnmm (aKTOIOrHUECKYIO
cymneprno3unuu cui. Bropoit nHpopmaIuio Bubmiorexa HOK
9 ) https://m.edsoo.ru/ffOc
3akoH HeroToHa s (croxer, 3be8
MaTepuaTbHON TOYKU ITOCIE0BATEILHOCTh
coObITHI U Ap.)
Tpernii 3akoH HetoToHa 11715 bubmorexa HOK 3.10
10 P https://m.edsoo.ru/ffOc
MaTepUaIbHBIX TOYEK
3be8
3aKOH BCEMUPHOTO TATOTCHHUSI. bubnuorexa [IOK 8.10
11 Cuna tsoxectu. [lepBas https://m.edsoo.ru/ffOc
KOCMHUYecKasi CKOPOCTh 3d00
Cina ynpyrocti. 3axor I'yka bubnuotexa [JOK 10.10
12 YHpyT ' yKa. https://m.edsoo.ru/ffOc
Bec Tema
3el8
13 Cuna tpenus. Koaddumment bubnmnorexa [JOK 15.10



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18

TPCHUA. Cuia COIIPOTUBJICHUA
IIpH ABMXXCHUU TECJIa B
KHUOKOCTHU HUJIHN I'a3€

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

[TocrynmarensHoOE U 17.10
BpalllaTeIbHOE JIBIKEHUE aHAJIIM3UPOBATh, . oK
" noInoTeKa
abCOMIOTHO TBEPJIOTO TeA. MHTCPUPCTHPOBATE 1
14 JIAHHBIE U JIENIATh https://m.edsoo.ru/ffOc
MowmeHnT cunsl. [lnedo cuibl.
i COOTBETCTBYIOLINE 41a6
YcnoBus paBHOBECUS TBEPAOTO BBIBOJIEL
Tena
Nmnynbc maTepuanbHON 22.10
TOYKH, CUCTEMBI
MaTepuaIbHBIX TOYCK o bubmorexa [IOK
. Hay4yHOE 00BSCHEHUE
15 YHHO® https://m.edsoo.ru/ffOc
Nmmynbe cunbl. 3akoH SIBIICHU I 436
COXPaHEHHUS UMITYJIbCA.
PeaxkTnBHOE ABMKEHIE
PabGoTa 1 MOIIIHOCTB CHJIBI. pacrio3HaBarhb, 24.10
Kunernueckast sneprust HCIOB30BATE U bubnnorexa [JOK
N aBaTh
16 MarepuanbHON ToukHu. Teopema co3t https://m.edsoo.ru/ffOc
5 . O0OBSICHUTEIIbHBIC 4502
00 U3MEHEHUN KUHETHYECKOM MOZEIH B
SHCpTIH pE/ICTABIICHUS]
IloreHnnanbHas SHEPTHUs. 5.11
[TorenuuanpHas SHEPTUS
yrpyro 1ehopMUPOBAHHON bubmorexa [JOK
17 https://m.edsoo.ru/ffOc
npyxuHbL. [loTeHIna pHAS 4613
SHEPTHUs Tela BOIHU3U
MMOBEPXHOCTH 3eMITH
18 IlorennuannpHele U MIPUMEHSTh but6mmoreka [IOK 7.11



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a

HEMOTEHIMAIbHBIE CUJIBI.
CBs13b pabOTHI
HEIMOTEHIMAIbHBIX CUJI C
W3MEHEHUEM MEXaHUYECKON
SHEPrUU CUCTEMBI TeJ. 3aKOH
COXpPaHEHUSI MEXaHUYECKOU

COOTBETCTBYIOIIHE
€CTECTBCHHO-HAy4YHBIC
3HAHUA IS
00BACHEHHS SIBIICHUSA

https://m.edsoo.ru/ffOc
478c

SHEPTUU
Jlaboparopnas pabota 12.11
«HccnenoBanue CBsi3u pabOThHI

19 CHJIBI C U3MEHEHHUEM
MEXaHHYECKOH SHEPIHH Tella
Ha IpUMepe PacTsHKCHHUS
PE3UHOBOTO KIyTa
KonTponbhas padota no teme aHATU3UPOBATE, 14.11
«Kunemaruka. JluaaMuxa. UHTEPIIPETHPOBATH bubnmorexa [IOK

20 JIaHHEIC U JIeNaTh https://m.edsoo.ru/ffOc
3aKOHBI COXPAHEHUS B

COOTBETCTBYIOLINE 4b74
MEXaHHUKE» BEIBOZIEL
OCHOBHBIC TIOJIOKECHHS 19.11
MOJIEKYJIIPHO-KUHETUYECKOMN Hay4yHOe 00bACHEHHE Bubmiorexa ITOK

21 . https://m.edsoo.ru/ffOc
Teopuu. bpoyHoBckoe SIBJICHUI 4dc2
nskenue. nddysus -

XapaKTep IBUKCHUS U pacCiio3HaBarthb, 21.11
B3aUMO/ICHCTBUS YaCTHI] HCITO0JIb30BATh U
22 BemecTBa. Mojenu CTpoeHus co3naBathb
. . O0OBSICHUTEIIbHBIC
ra30B, KUJAKOCTEH U TBEPIBIX MOJENH 11
Tel NPE/ICTaBIICHUS
23 Macca monekyi. KomndaectBo 26.11



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

BemectBa. [locTosinaas
ABorazipo

TennoBoe paBHOBECHE. 28.11
24 Temneparypa u e€ u3mepeHue.
[Ixana remneparyp Llenscus
aHAJIM3UPOBATh, 3.12
Wneanpueiii ras B MKT. WHTCPIPETUPOBATH Bubmorexa [IOK
25 IaHHbIE U O€1aTh https://m.edsoo.ru/ffOc
OcnosHoe ypaBHenue MKT
COOTBETCTBYIOLINE 4fde
BEIBO/IBI
AOcCoIoTHAs TeMIiepaTypa Kak 5.12
Mepa cpeiHel KUHETUYEeCKON bubnuoreka [IOK
26 SHEPTHUU JIBIXKEHUS MOJIEKYIL. ;I;}I’::;; o0bACHeHHE https://m.edsoo.ru/ffOc
YpaBHenue MeHieneena- 5lle
Kraneiipona
pacrno3HaBarh, 10.12
UCIIONIb30BaTh U
97 3akoH JlanmpToHa. ["a30oBbIC CO3/1aBaTh
3aKOHBI 00BSACHUTENbHBIE
MOJIENN U
MIPEJICTaBICHHUS
JlaGopatopHnas pabora 12.12
«HccnenoBanue 3aBUCUMOCTH
28 MEXly mapaMeTpaMu
COCTOSIHUS pa3peKeHHOT0
raza»
N3onporieccel B ueanbHOM Bubmuorexa LIOK 17.12
29 https://m.edsoo.ru/ffOc

rase u ux rpaguueckoe

570e



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e

IpeaACTaBJICHUEC

BuyTtpenHsist sHeprus 19.12
TEPMOJTMHAMUYCCKOU CUCTEMBI
M CIIOCOOBI €€ N3MEHEHU. bubnunorexa LIOK
30 KonnyecTBO TEIIOTHI 1 https://m.edsoo.ru/ffOc
pabota. BHyTpeHHss sHEprus 5952
0JIHOATOMHOT'O HCAIbHOIO
rasa
aHAIM3UPOBATh, 24.12
MHTEPIPETUPOBATh bubmrorexa [IOK
31 Bunel Tenonepenaun JTaHHBIE U JIeT1aTh https://m.edsoo.ru/ffoc
COOTBETCTBYIOIIINE 5c36
BBIBOJIBI
VnenbHast TEMIOEMKOCTE 26.12
BemecTBa. KomnyecTBo Hay4HOE 00BIACHEHHE bubmorexa HIOK
32 . https://m.edsoo.ru/ffOc
TEIUIOTHI MPH TEIUIOTepeiaye. SIBIICHUI 5036
AnrabaTHBIH porece o
pacrno3HaBarh, 14.01
TlepBbiit 3aK0H HCII0JIb30BaTh U Bu6uorexa IJOK
33 TEPMOJUHAMUKH U €T0 cosflaBatk https://m.edsoo.ru/ffOc
OOBSICHUTEIIbHBIC
MIPUMEHEHHE K U30Ipolieccam MOJIENH 11 Sefc
NPe/ICTaBIICHUS
aHaJIM3UPOBATbD, 16.01
Heob6patumocTs nporeccos B UHTEPIPETUPOBATH bubmmorexa LIOK
34 npupojie. Bropoii 3akon JIaHHBIE U Je71aTh https://m.edsoo.ru/ffOc
TEPMOJIUHAMHUKHU COOTBETCTBYIOIIINE 6230
BEIBOIBI
35 [Mpunnun nevictus u KITJ1 bubnuotexa [JOK 21.01



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230

TEIUIOBOM MaIlIMHBI

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

36 Huxn Kapno u ero KITJ1 23.01
37 DKOJIOTHYECKHUE TPOOIEMBI 28.01
TEIUIO3HEPTETHKH
5 aHaJIM3UPOBATh, 30.01
Oo6o06maromui ypok MHTEPIPETHPOBATH bu6nmorexa LIOK
38 «MonekynspHas huszmka. JTAHHBIC U JIeTIaTh https://m.edsoo.ru/ffOc
OCHOBBI TEPMOINHAMHUKI COOTBETCTBYIOLINE 6938
BEIBO/IBI
KonTponbHas paboTa o TeMe . Bubmoreka LIOK 4.02
39 «MonexynsipHasi pU3uKa. HAyHHOC OLBACHCHHC https://m.edsoo.ru/ffOc
SIBIICHUI
OCHOBBI TEPMOJIMHAMUKI 6a50
pacrno3HaBaTh, 6.02
[Mapoo6pazoBanue u HMCIOb30BATE 1 Bubnuoreka 1JOK
40 KoHAeHcanus. Vicnapenue u cosnapath https://m.edsoo.ru/ffOc
O0OBSICHUTEIIbHBIC
KHTICHHE 63b6
MOJIENIN U
NpeJICTaBIICHHUS
aHAJIM3UPOBATbh, 11.02
AGcot0THAs U OTHOCHUTEINIbHAS WHTEPIPETHPOBATH bu6moteka [IOK
41 BJIAXKHOCTh BO3/yXa. JIaHHBIE U eNaTh https://m.edsoo.ru/ffOc
Hacsiennsiit nap COOTBETCTBYIOIINE 64d8
BBIBO/IBI
Teépnoe teno. 13.02
Kpucrannmnueckue n 5 bu6muoreka [JOK
42 amopdHbIe Tena. AHU30TPONIHS HAyTHOT ODBACHEHHE https://m.edsoo.ru/ffOc

CBOICTB KpHUCTAJJIOB. )KI/I,[[KI/IC
KpucCTaJlibl. COBpeMCHHBIe

SIBJICHUU

650



https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0

Marepuralibl

pacno3HaBarhb, 18.02
IInaBneHne ¥ KPUCTAIN3AIHS. MCIOJIB30BATE 1 Bu6muorexa LIOK
43 VY nenpHas TEIoTa IIaBICHU. cosnaBath https://m.edsoo.ru/ffOc
OOBSICHUTEIIbHBIC
Cybnumarust MOJEIH H 6708
MIPEJICTaBICHHUS
aHAIM3UPOBATh, 20.02
HHTEPIIPETUPOBATH bu6mmorexa [IOK
44 YpaBHEHHE TEIJIOBOTO OamaHca JaHHBIC U 1€IaTh https://m.edsoo.ru/ffOc
COOTBETCTBYIOIINE 6820
BBIBO/IBI
DIeKTpHU3anys Tell. bu6nmoreka LIOK 25.02
45 Dnextpuyeckuil 3apsa. [sa 2:;’:;;; 00BACHEHNE https://m.edsoo.ru/ffOc
BH/JIA DJICKTPUICCKHX 3aps/I0B 6bcc
- pacno3HaBarhb, 27.02
POBOJTHUKH, TUIICKTPUKH H
MOJTYITPOBOJTHUKH. 3aKOH I;Is;[ ;;B;T(;Ba“ ! bubmorexa LHOK
46 https://m.edsoo.ru/ffOc
COXPAHEHHUS IJIEKTPUICCKOTO 00BSACHUTENbHBIE 6bee
3apsaa MOJICITH | —
MIPEJICTaBICHHUS
B3anmoneiictBue 3apsaaos. bubmuoreka [IOK 4.03
47 3axoH Kynona. Toueunsrit https://m.edsoo.ru/ffOc
AIEKTPUYECKUN 3apsi 6ced
Hamnpsox€aHOCTD 6.03
ANEKTPUIECKOTO TTOJTSI. bubmmoreka [JOK
48 [IpuHIMI cynepno3uiuu https://m.edsoo.ru/ffOc

ANEKTPUYECKUX Nosel. JInnun
HANPSHKEHHOCTH

6df2



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2

PaGora cun 11.03
bubnunorexa LIOK
ANEKTPOCTATUYECKOTO TTOJIS.
49 https://m.edsoo.ru/ffOc
ITorennuan. PasHocTb
6f00
MTOTCHIIUAJIOB
[IpOBOIHMKY U AUBIIEKTPUKU B 13.03
bu6nmmoreka [IOK
3JIEKTPOCTATUYECKOM TIOJIE.
50 JineKTputicckas https://m.edsoo.ru/ffOc
P 7018
MIPOHUIIAEMOCTh
N bubnunoreka LIOK 18.03
DIEKTPOEMKOCTb.
51 KomeHeaTo https://m.edsoo.ru/ffOc
A P 7126
DNEeKTPOEMKOCTh TIIOCKOTO bubmmoreka [JOK 20.
52 KOHJIEHCaTopa. DHEeprus https://m.edsoo.ru/ffoc | 03
3apsHKEHHOr0 KOHIEHCaTopa 72c0
aHAIM3UPOBATh, 1.04
Jlaboparopras pabora UHTEPIPETUPOBATH
53 "U3mepenue 3IeKTPOEMKOCTH JTAHHBIE U IeTIaTh
KOHJeHcaropa" COOTBETCTBYIOLINE
BBIBO/IBI
[TpuHIMT IeHCTBUS 1 3.04
MIPUMEHEHHE KOHCHCATOPOB,
54 KOIIMPOBAJIBHOI'O alriapara, Hay4qHOE 00BSICHEHUE
CTPYWHOTO MPUHTEPA. SIBJIEHU
DneKTpocTaTHUecKas 3alluTa.
3a3eMiIeHHE AIIEKTPOIPUOOPOB
DNEKTPUUECKUH TOK, YCIOBUS pacIo3HaBaTh, 8.04
55 €ro CYIIIECTBOBAHHUS. UCIIONIE30BaTh U

TToctosunsbiil Tok. Cuita ToKa.

c03/1aBaTh



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0

Hanpsioxenue. ConpoTuBieHue.
3akon OMa Jy1s ydacTKa 1enu

00BACHUTENBHEIE
MOJIEJIA U
PE/ICTaBICHHUS

56

ITocnepoBarenpHOE,
napajuielibHOe, CMEIIAaHHOE
COCIMHEHUE MPOBOIHUKOB.
Jlaboparopuas pabota
«/3y4eHue cMeanHoro
COCIMHEHUS PE3UCTOPOB)

bu6nmoreka [IOK
https://m.edsoo.ru/ffOc
7410

10.04

57

Pabora 1 MoIIHOCTH
3JIEKTPUYECKOI0 TOKA. 3aKOH
[xoynsa-Jlenna

bubnunoreka LIOK
https://m.edsoo.ru/ffOc
7838

58

3axkon OMa 111 NOJIHOU
(3aMKHYTOM) 2IIEKTPHUUECKON
uenu. KopoTkoe 3ambIKaHHeE.
JlaboparopHnast pabota
«3mepenune JJ]C ncrounuka
TOKa ¥ €r0 BHYTPEHHETO
COTMIPOTUBIICHUS

bubnmorexa LIOK
https://m.edsoo.ru/ffOc
7ae0

15.04

17.04

59

DJeKTpOHHAs MPOBOJUMOCTD
TBEP/IBIX METAIJIOB.
3aBHCUMOCTb COIIPOTHUBIICHUS
METAJUIOB OT TeMIEPaTyPHl.
CBepXIpoBOIMMOCTh

60

DNEeKTpUYECKHUIl TOK B
Bakyyme. CBolicTBa
DJIEKTPOHHBIX ITYYKOB

22.04

24.04



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

[TonynpoBogHUKH, UX 29.04
coOCTBeHHAs! M IPUMECHAs aHAIM3UPOBATD, Bt OK
. K
npoBoaAUMOCTb. CBOMCTBA P— HHTCPIPETUPOBATH nosmoreka L
61 AHHBIE U [eJIaTh https://m.edsoo.ru/ffOc
N-repexo/a.
COOTBETCTBYIOLINE 84ae
[TonynpoBOHUKOBBIE BBIBOJIB
npubopHI
DNeKTpUYECKUN TOK B 1.05
pacTBOpax u pacmjiaBax 5 Bbuoauoreka HOK
62 AJICKTPOJIUTOB. HAYHHOC OOBACHCHHC https://m.edsoo.ru/ffOc
SIBIICHU
DNeKTpoNIUTHYECKas 82ba
JUccoLranus. JIEeKTPOIIn3
5 . pacno3HaBaTh, 6.05
JEKTPUUECKHI TOK B ra3ax.
CaMocr;OﬂTeﬂbHHi/’I u U Bubmiorexa OK
63 . cosnasath https://m.edsoo.ru/ffOc
HECAMOCTOSTEIbHBIN pa3psI. 00BSACHUTENbHBIE 8406
Monnus. [Tnazma MOZECIIHA U
MIPEJICTaBICHHUS
DneKkTpudecKue npudopsl U AHAH3UPOBATS, 8.05
YCTPOMCTBA U UX WHTEPIPETHUPOBATH bubmmoteka IIOK
64 MPAKTUYECKOE IPUMEHEHHUE. JIaHHBIC U JI€NIaTh https://m.edsoo.ru/ff0c
IIpaBuna TeXHUKU COOTBETCTBYIOLIHE 86fc
0€30MMacHOCTH BBIBO/IbI
bubmuoreka [{OK 13.05
O6o06maromuit ypok
65 ONEKTDO I/IHal\ZII/:Ka» https://m.edsoo.ru/ffOc
PoA 88be
KonTposipHas padoTa mo Teme Bu6nunoreka LIOK 15.05
66 «DIIEKTPOCTATHKA. https://m.edsoo.ru/ffOc

[ToCTOSTHHBIN 3NEKTPUYECKHN

8a8a



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a

TOK. TOKH B Pa3JINIHbIX
cpeaax»

PesepBHEIl ypoK. Bu6nuorexa LIOK 20.05
67 KontponbHas paboTa mo teme 1 https://m.edsoo.ru/ffOc
"DnexkTpoauHaMuka" 8c56
Pe3epBHBI ypOK. Bu6nmoreka [IOK 22.05
68 O06o06maromuii ypok 1mo TeMam 1 https://m.edsoo.ru/ffOc
10 xnacca 8f6e
OBUIEE KOJIMYECTBO YACOB 68

I10 ITPOI'PAMME



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c

11 KIIACC

KoanuecTBo 4acoB DJIeKTPOHHBIE Hara
No Tema ypoKa KOHTpO HpaKTI/I q)yHKIlI/IOHaJIbHaﬂ Ill/l(l)pOBLIe IJIaH (1)31("[
n/n Bcero JIbLHBIE yecKue rpaMmoTHOCTDb 06pa3OBaTe.}11>
padoThbI padoTbI HBbIE pecypcsl
ITocTossHHBIE MArHUTBI U UX 5.09
_ bubnuoreka
B3auMOJICiCTBHE. MarHUTHOE
. LHOK
1 nosie. BekTop MarHuTHOM 1
uH uu. JIMHUY MardHuTHOM https://m.edsao.r
JAVIINA. u/ff0co778
WHIYKIAH
aHAJIM3UPOBATh, 6.09
MarauTHO€E o€ NPOBOJHUKA HHTEPIIPETHPOBAT bubnuotexa
2 ¢ TokoM. OnEBIT 3pCTe;[a. 1 b JaHHBIC U ]_[OK
BzaumoneiictBue JIenaTh https://m.edsoo.r
IIPOBOJHUKOB C TOKOM COOTBETCTBYIOIIN u/ff0c98fe
€ BBIBOJIBI
bubnuoreka 12.09
JlaGoparopHas paboTa HAY4HOE OK
3 «V3y4eHne MarHuTHOTO TOJISt 1 1 00BSICHEHHE 1
KATVILKH © TOKOMY P — https://m.edsoo.r
y u/ff0c98fe
JleiicTBre MArHUTHOTO TIOJIST 13.09
pacro3HaBarhb,
Ha IPOBOJIHUK ¢ TOKOM. Crita HCIIONB30BATh M bubnuorexa
4 Awmmepa. JlabopaTtopHas 1 1 CO3/1aBaTh LIOK
pabora «McciaenoBanue OOBSICHUTENLHBIE https://m.edsoo.r
JEUCTBUS MOCTOSHHOTO MOJEIN U u/ff0c9ac0
MarHuTa Ha PaMKy ¢ TOKOM IpeACTaBICHNA
5 JlelicTBME€ MarHUTHOTO TTOJIS 1 bubnuoreka 19.09

aHAJIN3UPOBATh,



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

Ha JIBIKYIIYIOCA 3apsSKEHHYIO untepnperupoar = [HOK
yactuny. Cuna Jlopenua. b TAHHBIE ¥ https://m.edsoo.r
PaGora cuisl Jlopenna Acnathb u/ff0c9df4
COOTBETCTBYIOILU
€ BBIBOJIBI
DNeKTpOMarHuTHAS 20.09
uHaykuus. [loTok BekTopa
5 MarHuTHoM uHaykuuu. J(C
WHIYKIUU. 3aKOH
AIEKTPOMArHUTHOW UHIYKITUH
®apanes
JlaGopaTopHnas pabota Bubnuoreka 26.09
7 «HccnenoBanue sSIBJICHUS LIOK
AIEKTPOMArHUTHOMN https://m.edsoo.r
VHTYKIIUW» u/ff0cals0
WunykTuBHOCTE. SIBNEHME 27.09
camounaykiuu. J/1C Bbubnuoreka
8 CaMOWHIYKITUU. DHEPTHst ITOK
MarHUTHOTO TOJISI KaTYLIKH € https://m.edsoo.r
TOKOM. DJIEKTPOMarHuTHOE u/ff0ca600
none
TexHHnueckue ycTpoicTBa u 3.10
aQHAJTM3UPOBATH,
WX PUMEHEHHE: TOCTOSIHHBIE MHTEPIPETHPOBAT
9 MarHHTHI, SJIEKTPOMATrHUTHI, b JJAHHbIE U
AIEKTPOABUTATEb, JenaTth
YCKOPHUTEIIH DIIEMEHTaPHBIX COOTBETCTBYIOIIN
YaCTHII, UHAYKIIMOHHAS IT€Yh © BBIBOJIBI
10 O06o0mIarmui ypok HAay4HOE bubnuoreka 4.10



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600

«MarauTHoOE moJe. 00BSCHCHHE HOK
DIIEKTPOMATHUTHAS SIBIICHU https://m.edsoo.r
WHIYKIIHS u/ffOcab82
pacro3HaBarh, 10.10
KonTponpHas paboTa mo Teme HCIIONE30BATE W Bbubmnoreka
1 «MarauTHOE 110JI€. CO371aBaTh LHOK
DJIeKTpOMarHuTHas O0OBSCHUTEIILHEIE https://m.edsoo.r
WHIYKLUSD MOJEIIN U u/ffOcad58
MIPEJICTABICHUS
CB00OOIHBIE MEXAHUYECKHE 11.10
bubnuoreka
KonebOanus. 'apMoHndeckue OK
12 KoseOaHus. YpaBHEHUE 1
ADMOHIHEC osteGam https://m.edsoo.r
TapMOHUYECKHNX KOJIeOaHUIA.
P u/ffocaf0e
IIpeBpaiienue s3uepruu
JlaGopaTtopHnast pabota 17.10
«HccneqoBanue 3aBUCHMOCTH
13 neproja MajbIxX KoJeOaHuit
rpy3a Ha HUTH OT JIJIMHBI HUTH
U Macchl Tpy3a»
KoneGarenbHblif KOHTYD. 18.10
CBoOoiHBIE
JIEKTPOMArHUTHBIC
bubnnoreka
Koie0aHus B UIcaILHOM
1HOK
14 KOJIeOaTeTbHOM KOHTYpE.
Anaio . https://m.edsoo.r
HAJIOTHS MEXK,
Y u/ff0ch820

MEXAHUYECKUMHU U
AIIEKTPOMATrHUTHBIMU
KOJIEOaHUSIMU



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

aHAJIN3UPOBATh, 24.10
®opmyia Tomcona. 3akoH WHTepnpernpoBar =~ buOIMOTEKA
15 COXpaHEHHUsI DHEPIUU B b JJAHHBIE U HOK
UIeaTbHOM KoJe0aTeTbHOM JeNnarth https://m.edsoo.r
KOHTYpe COOTBCTCTBYIOIIH u/ffOcb9c4
€ BBIBOJIbI
[IpencraBnenue o 25.10
3aTyXalIIUX KOJIeOaHHsIX.
B bubmmoteka
BIHY)KICHHBIC MEXaHUIECKUE HAy4HOE 10K
16 Kosiebanus1. Pesonanc. 00BsICHEHUE
B — — https://m.edsoo.r
BIHYKJICHHBI
e u/ffOcbb86
AJIEKTPOMarHUTHBIE
KoJIeOaHus
IIepeMeHHBIH TOK. 7.11
CunycouganbHbIi paclio3HaBarh, Eubs
. noinoTexa
TiepeMEHHbIN TOK. MOIIHOCTS HCHOJIb30BATE 1
co3/1aBaTh HOK
17 NIEPEMEHHOTO TOKa.
A 0OBSACHUTEIIbHBIE https://m.edsoo.r
MIUTUTYIHOE U
! YA MOJENIH U u/ffOchd34
JeCTBYyIOIIee 3HAYEHUE CUIIBI TpeJICTaBIeHNs
TOKA W HANPSHKCHUS
Tpanchopmarop. 8.11
18 IIpownsBoacTBO, nepenaya u
noTpedIeHue dIEKTPUUECKOM
SHEepPruu
YCTpolcTBO M TPAaKTHYECKOE Bubmuoreka 14.11
19 MPUMCHECHHUEC DJICKTPUUIECKOTO HOK
3BOHKA, TEHEPATOPA https://m.edsoo.r
IIEPEMEHHOT0 TOKA, JIMHUI u/ff0cc324



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

3JeKTponepeaad

DKOJIOTHYECKHUE PUCKH TTPH 15.11
IIPOM3BOJICTBE
20 aekTposHeprun. Kynsrypa
UCTIOJIb30BaHHSA
AIIEKTPOIHEPTUH B
MOBCEIHEBHOM JKU3HU
Mexannyeckue BOJIHEI, 21.11
YCIIOBUS PACIIPOCTPAHEHHS. bubmmoteka
21 ITepuon. Cxopocthb [HOK
pacrpocTpaHEHHUs U JJIMHA https://m.edsoo.r
BosIHBIL. [Tonepeunsie n u/ffOcca54
IIPO/IOJIbHBIE BOJTHBI
aHAJIM3UPOBATh, 22.11
3Byk. CKOPOCTh 3ByKA. ntepnpernpogar | brdmotexa
22 I'pomkocTs 3ByKa. Bricota b Z1aHHbIC 1 HOK
roma. TemOp 38yKa JIeNaTh https://m.edsoo.r
COOTBETCTBYIOIIH u/ff0cccOc
€ BBIBOJIBI
ONEKTPOMarHuTHHIE BOJIHBI, bubnmnoreka 28.11
93 UX CBOWCTBA U CKOPOCTB. HayHHOC HOK
00BbsICHEHUE
[IIxana 3eKTpOMarHUTHBIX — https://m.edsoo.r
BOJIH u/ffOccfe0
pacrno3HaBarb, 29.11
[IpUHIUIIBL PATHOCBA3H U UCHOIb30BATh 1
24 TexeBuaeHusa. Pa3surtue cosnabath
0OBSCHHUTEIbHBIE
cpencTB cBs3u. Paguonokarus MO 11

MIpeACTaBICHUS



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0

aHAJIN3UPOBATh, 5.12
MHTeprpeTnpoBar =~ bHOIMOTEKA
o5 KontponpsHas padora b JJaHHBIC U HOK
«KonebaHus 1 BOJTHBI» JienaTh https://m.edsoo.r
COOTBETCTBYIOIIU u/ff0cc6f8
€ BBIBOJIbI
[TpsimonuHeitHOe 6.12
bubnmoreka
pacrnpocTpaHeHHE CBETa B
26 OJHOPOJHOMU cpene HOK
T P . pee. https://m.edso0o0.r
OUYCYHBIN UCTOYHHK CBETA. u/Ff0cd350
JIyu cBera
OTpa)KGHI/IC CBeTa. 3aKOHBI Bubnuoteka 12.12
97 OTpaXEHHUs CBETA. HOK
[TocTpoenue nzo0OpaxeHuit B https://m.edsoo.r
IJIOCKOM 3€pKaJle u/ffOcd4e0
aHAJIN3UPOBATh, 13.12
ITpenomnenue ceera. [lomHoe MHTEepIpeTHpoBar =~ DHOIHOTEKA
28 BHYTPEHHEE OTPAKECHUE. b JIAaHHBIE U HOK
IIpenenbHBIN yroi MOJIHOTO JIeNaTh https://m.edsoo.r
BHYTPEHHETO OTPAXKEHUS COOTBETCTBYIOIM | u/ffOcd7f6
€ BBIBOJIBI
bubnuoreka 19.12
JlaboparopHas paboTa Hay4HOE OK
29 «M3MepeHune nokaszarens 00BICHEHHE 1
SBICHIH https://m.edsoo.r
MIPEIOMIICHUS CTEKIIA» u/ffocd67a
JIunssr. [octpoenne PACTIO3HABATE, Bubimnorexa 20.12
30 U300paXeHUI B TUH3E. HUCIIOIb30BaTh U HOK
dopmyiia TOHKOHU JIMH3BI. CO3/1aBaTh https://m.edsoo.r
YBenuueHue JUH3bI OOBSACHUTEIBHBIE u/ffOcddle



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e

MOACIN U

MIPEJICTABIICHHS
JlaGopaTtopHnas pabota 26.12
31 «UccnenoBanue cBOMCTB
U300paKeHUH B JTMH3AX)
Hucniepcus cera. CrioKHBIN 27.12
coctaB Oemoro ceta. L[BerT.
32 JlaboparopHuas pabota
«Habnronenue aucrnepcun
CBETa»
aHAJIN3UPOBATh, 16.01
WnTepdepenuns caera. nntepnpernpopar | brbimorexa
33 Judpakmnus ceera. b JaHHbIC 1 HOK
S — JeJIaTh https://m.edsoo.r
COOTBETCTBYIOIIM | u/ffOced22
€ BBIBOJIBI
bubnuorexa 17.01
34 [TorepeyHOCTH CBETOBBIX gggigZHHe LIOK
BosH. [lonspusanus ceera . https://m.edsoo.r
SIBIICHHUIA
u/ffOcf02e
pacro3HaBarhb, 23.01
Onruyeckue npuOOpsI 1 HCTIOIB30BATE 1
35 YCTpOMCTBA U yCIOBUS UX cosnaparb
0€30MacHOro NPUMEHEHUs OOBACHHTE b bIE
MOJIENIN U
MIPEICTABIICHHS
[paHuIBl IPUMEHUMOCTH AHAIN3HPOBATS, Bubnoreka 24.01
36 KJIACCUYECKON MEXaHUKH. uaTepnperuposar | [{OK
IToctynarsl crienuanabHON b IaHHBIE U https://m.edsoo.r
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TEOPUH OTHOCHTEIBLHOCTH JEIaTh u/ff0cf862
COOTBETCTBYIOLIH
€ BBIBOJIBI
OTHOCUTENBHOCTD bubnuoreka 30.01
37 OJHOBPEMEHHOCTH. HOK
3amMe/IJIeHUe BpEMEHU U https://m.edsoo.r
COKpAIICHHUE JITTUHBI u/ffOcfa42
DHEPrUs ¥ UMITYJIbC Bubnunorexa 31.01
38 PEISTUBUCTCKOM YaCTHIIBI. LIOK
CBs13b Macchl € 3HEprUeH u https://m.edsoo.r
MMITYJI5COM. DHEPIUS IIOKOS u/ffOcfc68
KonrponbHas pabora bubnuoreka 6.02
39 «OnTuka. OCHOBBI IHOK
CIIELUAJILHON TEOpUHU https://m.edsoo.r
OTHOCHUTEIBHOCTH u/ffOcf6f0
aHAJIN3UPOBATh, 7.02
MHTeprpernpoBar | bHOMHOTEKA
40 dotonbl. Popmyna [Tnanka. b JIaHHbBIC U LIOK
OHeprust 1 UMITYJIbC GOTOHA JIeNaTh https://m.edsoo.r
COOTBETCTBYIOIIIU u/ffOcfel6
€ BBIBOJIBI
bubnuorexa 13.02
OTKpBITHE U HCCIEI0BaHNE HAYYHOE 1IOK
41 doroaddexra. OnbiTer A. T 00BsICHEHHE
CroneTosa P— https://m.edsoo.r
u/ffOcffc4
3akoHbI poTodPPeKTa. pacrosHaBarb, Bbubnuoreka 14.02
42 VYpaBHeHHe DHIITEHA 17151 HCTIOIR30BATE 1 1HOK
CO3/1aBaTh

dotordpdexra. «KpacHas

OOBSICHUTEIIBLHBIE

https://m.edsoo.r
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https://m.edsoo.ru/ff0d015e

rpanuia» Gorosddexra MOJENIU U u/ff0d015e
MIPEJICTABIICHHS
aHAJIN3UPOBATh, 20.02
Japnenue cera. Onpite 1. nirepnpernpopar | brdmoTexa
43 H. JleGeneBa. Xumudeckoe b JIAHHBIC 1 HOK
. JIeN1aTh https://m.edsoo.r
JIeCTBUE CBETA COOTBETCTBYIOIIH u/ff0d04a6
€ BBIBOJIBI
TexHuyeckue ycTpoicTBa u 21.02
NPaKTUYECKOE PUMECHEHHE: HAYYHOE
44 dboTo31eMEHT, GOTOIATUHK, 00BsCHEHHE
coJIHeuHast OaTapesl, SIBJICHUM
CBETOJINO]T
pacro3HaBarh, 27.02
Pemienue 3a1a4 1o teme HCTIOIB30BATE 1 bubmorexa
45 «2neMeHThI KBAaHTOBOM cos/laBath HOK
00BACHUTEIIbHBIE https://m.edsoo.r
OTITUKI MOIENH H W/ff0d0302
MIpe/ICTaBICHUS
aHAJIN3UPOBATh, 28.02
Mopaens aroma ToMcoHa. MHTEPIPETUPOBAT BubGnuoreka
46 OI1BITHI Pe3ep(1)op)1a 110 b JAaHHBIC U ]_[OK
pAacCesTHUIO O-4aCcTHIL. JIeTaTh https://m.edsoo.r
[ImanerapHas Mozenp aroma COOTBETCTBYIOIIM | u/ff0d091a
€ BBIBOJIBI
bubnmnoreka 6.03
Hay4HOE TIOK
47 IToctrynatel bopa ESJT;:;E;HM https://m.edsoo.r
u/ff0dOafa
48 W3nyyenue u norioiieHue Bubnuoreka 7.03

pacrio3HaBaTh,



https://m.edsoo.ru/ff0d04a6
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(OTOHOB IpH TIEPEX0ie aToMa HCIIOIB30BaTh U HOK
C OJIHOTO YPOBHsI DHEPIUU Ha CO31aBaTh https://m.edsoo.r
APYroii. Bubl CriekTpoB O00BACHUTENIBHEIE u/ffodoafa
MOJIETH U
MIPEICTABICHUS
BonHOBEIE CBOICTBA YaCTHII. b 13.03
Bounbl ne bporis. HOIJEHOTeKa
49 KopmyckynspHo-BOJIHOBOM 1
At CHIOHTAHHOE 1 https://m.edsoo.r
Y ’ u/ff0d0ca8
BBIHYX/ICHHOE U3JTy4CHHE
OTKpBITHE PAAMOAKTUBHOCTH. bubnuoreka 14.03
50 Omnsitel Pezepdopaa no LIOK
ONpEIEIICHUIO COCTaBa https://m.edsoo.r
PalHOAaKTUBHOTO U3JIyYEHHUS u/ff0dofd2
CaoiicTBa anbda-, Oera-, 20.03
51 raMma-m3JrydeHus. Biousaue
PaIMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI
OTKpBITHE IPOTOHA U B 21.03
HelTpoHa. M3oTtomnbl. Anbda- HOIJ;HOTeKa
52 pacnaj. JNEeKTPOHHBIN U E[t /im.ed
. ps://m.edso0.r
MO3UTPOHHBIN OeTa-pacma. U/FOd1162
l'amma-uznydenue
DHeprusi CBA3U HyKJIOHOB B 3.04
bubnuoteka
aape. SnepHble peakinu. .
53 SAnepHelii peakTop. ﬁt /im.ed
ps://m.edso0.r
IT
poOIIeMbl, TEPCIIEKTUBBI, U/F0d1356

9KOJIOTHYECKHUE aCIICKThI
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AJIEPHON YHEPreTUKH

DJIeMEHTapHBIC YaCTHUIIBI. 4.04
OTKpBITHE IO3UTPOHA.
aHATM3UPOBATH,
MeTtoab! HaOIIOAEHUSA U MHTEPIPETHPOBAT Bubnuoreka
54 perucTpauu 3JICMCHTAPHbBIX b JAHHBIE U HOK
yactull. Kpyrislii cron JeNnarth https://m.edsoo.r
«DyHaaMeHTalIbHbIE COOTBETCTBYIOIIN u/ff0d0e38
B3aUMOJICHCTBUSA. EIMHCTBO C BBIBOJIBI
(U3UYECKON KapTUHBI MUPaY
Bun 3Bé3xH0r0 HEOA. 10.04
Co3zBe3nus, spKue 3BE3/IbI, HAYYHOE
55 IUIAHETHI, UX BUIMMOE 00BsCHEHHE
neuwxenue. ConHevHas SABJICHUN
cucrema
pacrno3HaBarsb, 11.04
Counnne. ConHevnas UCTIOJIL30BATh U
56 aKTHMBHOCTE. McTOuHMK co31aBath
.. 00BSACHUTENLHEIC
sHepruu ConHIa u 3BE31] MOZIEIH 1
MIPEJICTABICHUS
3BE3BI, X OCHOBHBIE 17.04
XapaKTePUCTUKH. 3BE3/BI AHATH3UPOBATS,
TJIaBHOM UHTEPIPETUPOBAT
57 MTOCJIE0BATENHLHOCTH. b JAHHbIE U
BryTpeHnHee cTpoeHue 3BE3I. ZeyaTh
CoBpeMeHHbIE TPEACTABICHUS COOTBCTCTBYIOIIN
€ BBIBOJIBI

O MPOUCXOKICHUU N
9BOJIFOITNH COJ'IHI_Ia U 3BE3]
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58

Maineunsiii [Tyt — Haia
T'amakTuka. Ilomoxenue u
nemxenne CoHia B
T'amakTuke. I'amakTuku.
Yépuble ObIPHI B sApax
raJlakTHK

Hay4YHOC
00BsICHEHUE
SIBJIEHUU

18.04

59

Bcenennas. Pasberanue

ranmaktuk. Teopust bonsiioro

B3pbIBa. PenmukToBOE
n3inyyeHue. MertarajiakTuka

pacro3HaBaTh,
HCIIONB30BaTh U
C03/1aBaTh
00BACHUTENBHEIE
MOJENIH U
MIPEICTABICHHUS

24.04

60

Hepemennsie mpodiembl
ACTPOHOMHH

25.04

61

KonTponbnas pabora
«DNEeMEHTBI aCTPOHOMUH U
acTpou3uKm»

1.05

62

Ob6o6maromuit ypok. Poib
(bU3UKN U aCTPOHOMHH B
9KOHOMMYECKOM,
TEXHOJIOTHYECKOH,
COITMATLHOM U 3THYECKOI
chepax neaTenbHOCTH
geJoBeKa

2.05

63

O6o6matomuii ypok. Pons u

MeCTO (PU3HKHU U ACTPOHOMHHU

B COBPEMEHHON Hay4YHON
KapTUHE MHUpa

8.05




64

O6o06maromuii ypok. Posb
¢du3nveckoit Teopun B
dbopmupoBaHUn
NpeCTaBICHUN O HU3NIECKOM
KapTUHE MHUpa

9.05

65

Ob6o06maromuii ypok. Mecto
(u3HnUeCcKOil KapTUHBI MHUPa B
001IeM psily COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
HPEICTaBICHUIT O IPHPOJIE

66

PeszepBHbIil ypok. MaruutHoe
nosie. DJIEKTPOMarHuTHas
WHTYKIAS

67

PesepsHblii ypok. OnTuka.
OcHOBBI cielaNIbHOM Teopun
OTHOCHUTEIBHOCTH

15.05

16.05

22.05

68

Pesepnslii ypok. KBanrosas
¢du3uka. DIeMeHThI
ACTPOHOMMH U acTpO(U3UKU

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

23.05

OBILIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68
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IMpuioxenue 2 k padoueii mporpamMmme

IMPAKTUYECKASA YACTD ITO TIPEJIMETY «®U3UKA»

10 KITACC
No Kon-Bo yacos
o/ HanMeHOBaAHMe Kourpoububie | IIpakTuyeckue Nara
padoThI padoThI
BxosHas KOHTpobHan paboTa 11 26.09
JlaGopaTopHas paborta «VccienoBanue CBsA3H pabOThI CHUJIbI C U3MEHEHUEM 1 12.11
MEXaHUYECKOM SHepruu Tejia Ha IpuMepe pacTsKEHUs] pE3UHOBOTO JKIYTay
KonrponbHas padora no reme «Kunemaruka. J[nHamuka. 3aKOHbI COXpaHEHHS B 1 1411
MEXaHUKE
JlaGopatopHas pabota «lccnenoBanue 3aBUCUMOCTH MEXKy IapaMeTpaMu 1 12.12
COCTOSIHUS Pa3peKeHHOT0 raza
Konrtponbnas padora no reme «MonekymspHas Gusuka. OCHOBbI 1 4.02
TEPMOTUHAMHKI
JlaGoparopHas pabota "M3mMepeHne >MeKTpoEMKOCTH KOHeHcaropa ' 1 1.04
KonTtponbHas padota o teme «nekTpocTatuka. [IoCTOSHHBIN 31eKTpUYeCKUii 1 15.05
TOK. TOKHM B pa3IMYHBIX Cpeaax»
HUTOT'O 3 3




11 KIIACC

KoJ-Bo yacos

Jl:;ln HanMeHoBAHMe Kontpoabhubie | IlpakTnueckue Nara
padoThI padoThI

1 JlaboparopHas paboTa «/3ydueHne MarHUTHOTO TOJISI KATYIIKU C TOKOMY 1 12.09
JleiicTBre MarHUTHOTO TIOJISl HA MPOBOJIHUK ¢ TOKOM. Cuia Amriepa.

2 JlaGopaTtopnast pabora «HccnenoBanue n1elCTBUS TOCTOSHHOTO MarHuTa Ha 1 13.09
PaMKy C TOKOM»

3 JlabopaTtopHas pabota «MccienoBanue siIBICHUS JIEKTPOMArHUTHON MHITYKITHI 1 26.09

4 KonTtponpsHas padora no Teme «MaruuTHoe 1mose. IIeKTPOMarHuTHas 1 10.10
WHTYKITHS

5 JlaGopaTtopHas pabota «McciaenoBanue 3aBUCUMOCTH TIEPHO/1a MAJTBIX 1 17.10
KoJieOaHUH Tpy3a Ha HUTH OT JJTMHBI HUTH U MAcChI TPy3a '
KontponbHas padota «Konebanus v BOTHBD 1 5.12
JlaGopaTtopHas pabota «M3mepeHue nokazaress IpeTOMICHHS CTEKIIa 19.12
JlaGopaTtopHast pabora «HcciaenoBanue CBOMCTB U300paKEHHI B JIMH3aX) 26.12

9 Hucnepcus cBera. CnoxkHbIid cocTaB Oenoro cBera. Lset. JlabopaTopnast pabota 1 97 12
«Habmonenne tucnepcun cBeTay '

10 KonTponbhas pabota «Ontuka. OCHOBHI ClieUaIbHOW TEOPUU 1 6.02
OTHOCHTEIBHOCTI

11 KonTponbhas paboTa «1€MEHTBl aCTPOHOMUU U aCTPOPU3UKK» 1 1.05
WTOrO !




IMpuioxenue 3 k padoueii mporpamMmme

YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVIA YYEHUKA

Vuebuuk: @m3uka 10: yue6.ams1  obmeobpazoBat. Opranuzanuii : 6a30BbIi U yrmyOneHHbd ypoBeHb I.S.Mskumes, b.b.byxosues B,M
UYapyrun; non pen. , H.A.IlapdentseBoit. — 9-e uzn.M.: [Ipoceemenue, 2021.

VYuebuuk: @usnka 11: yueb.uia obmeodpazoBat. Opranuszanuii : 0a30Bblil U yriiyOiaeHHbIH yposens .. Mskurues,
b.b.Byxosues B,M Yapyrun; ox pexn. , H. A.IlapdenteeBoit. — 9-¢ uzn.M.: [Ipocsemenue, 2021.

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

[Tporpamma st crapiieit mkossl 10-11 kimace 6a3oBbiit ypoBenb .5, MsikuiieBa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

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

2. http://www.chat.ru/~dronisimo/homepagel/anatoml.htm

3. Poccuinckan anektpoHHas wkona https://resh.edu.ru/subject/5/11/
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