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HHOACHUTEJBHAA 3AIIMCKA

[IporpaMmMa 1o ¢usuke 6a30BOro ypoBHS Ha YPOBHE CpenHero ooOmero oOpa3oBaHUs
pazpaboTaHa Ha OCHOBE IIOJIO)KGHUH M TpeOOBaHMl K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
oOpa3zoBarensHO mporpammbl, npencraBieHabix B @I'OC COO, a takke ¢ yuérom deaepanbHON
paboueil mporpamMmbl BOCHHMTAaHUS M KOHLENIMM TpenojaBaHus ydeOHoro mpeamera «Dusmka» B
oOpa3oBaTenbHbIX  opranuszauusax  Poccuiickoit ~ ®egepanuu,  peamu3yloUMX  OCHOBHBIC
o0Opa3oBaTeNbHbIE IPOTrPAMMBI.

Copep:xanue mporpaMMmbl Mo (usukKe HampaBieHO Ha (OPMHpPOBAHHE ECTECTBEHHO-HAYUYHOU
KapTuHbl Mupa oOyuarommxcst 10—-11 xmaccoB npu obydeHun ux Qusnke Ha 0a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-AEATEIBHOCTHOTO nojaxoja. IlporpamMma mo ¢usuke COOTBETCTBYET TPeOOBaHUSAM
OI'OC COO kK mIaHUPYyEMBbIM JUYHOCTHBIM, HPEIMETHBIM U METAlpeIMETHBIM pPE3yJIbTaTaM
oOydeHusi, a TaKXK€ YYHUTHIBAET HEOOXOJUMOCTh pealM3alli MEXIPEAMETHBIX CBs3el (U3MKU C
€CTECTBEHHO-HAYYHBIMU yU€OHBIMU IpenMeTaMu. B Hell ompenensroTcsi OCHOBHBIE LIENM M3yUEHUS
¢u3MKM Ha YpOBHE CpeaHEero oOmero oOpa3oBaHMs, IJIAHUPYEMBIE DPE3yJIbTaThl OCBOCHHUS Kypca
(bU3HUKY: TNYHOCTHBIE, METANPEAMETHEIE, IPEAMETHbIE (Ha 6a30BOM YPOBHE).

[IporpamMma no pu3uKe BKIIOYAET:

® IUIAHUpPYEMBIE pe3yJIbTaThl OCBOCHHUs Kypca (M3MKH Ha 0a30BOM YpOBHE, B TOM YHUCIIE

IIpeIMETHBIE PE3YJIBTAThI IO rojIaM O0yUEHUs;

e cozaepxxaHue yueOHoro npeamera «Pusnka» 1o rojgaM oOydeHusl.

du3nka Kak Hayka 0 HamOojee OOIMX 3aKOHAX MPHUPOJBI, BBHICTyHas B KayecTBE Y4eOHOTO
IpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY 3HAaHUH 00 OKpYXaloIleM MHpE.
[IkonbHBIA Kypc (PU3MKH — CHUCTEMOOOPA3YIOUIMHA /ISl €CTECTBEHHO-HAYUHBIX YUYEOHBIX MPEIMETOB,
MOCKOJIbKY (DM3MYECKHE 3aKOHBI JIeKaT B OCHOBE MPOLIECCOB M SIBICHUM, H3ydaeMbIX XUMMEH,
ouonorueit, ¢uznueckoir reorpadueil u acrpoHomueil. VMcronp3oBaHWe W aKTUBHOE MPUMEHEHHUE
¢u3NyecKuX 3HAHWM OmpeseNseT XapakTep W pa3BUTHE pa3HOOOPa3HBIX TEXHOJOTUH B cdepe
JHEPreTUKH, TPAHCIOpPTa, OCBOEHMSI KOCMOCA, IIOJYYEHHUS HOBBIX MAaTE€pHAIOB C 3aJaHHBIMU
CBOWCTBaMM M JApyrux. M3zydeHue ¢U3MKH BHOCUT OCHOBHOM BKJaJ B ()OPMHPOBAHHE €CTECTBEHHO-
HAayyHOM KapTHHBI MHpa OOydaromuxcsi, B (OPMHUPOBAHME YMEHUN NPUMEHSATh HAYyYHbBI MeETOJ
MO3HAHUS MPYU BHINOJIHEHUHU UMHU YYEOHBIX UCCIIEI0OBaHUI.

B ocHOBYy kypca (u3MKM Ans ypOBHS cpelHero oOmiero oOpa3oBaHUs IOJIOKEH psii UEH,
KOTOpBIE MO’KHO paccMaTpHUBaTh KaK IPUHLUIIBI €0 TOCTPOEHUS.

Hoesa yenocmnocmu. B COOTBETCTBUHM C HEW KypC SIBISIETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT Marepuall M3 BCEX pa3lenoB (U3MKH, BKIIOYAET KaK BOMPOCHI KJIACCHUECKOH, Tak M
COBPEMEHHO! (PU3UKH.

Hoes cenepanuzayuu. B cooTBEeTCTBUM C HeH Marepuan Kypca (HU3MKH OOBEAMHEH BOKPYT
¢busnueckux teopuil. Benymum B Kypce sBisercs GOpMUPOBAHUE MPEICTABICHUH O CTPYKTYPHBIX
YPOBHSX MaTe€puH, BEIIECTBE U MOJeE.

Hoes eymanumapuszayuu. EE peanuzanus mpeanoyiaraeT HCHOIb30BAHWE T'yMaHHUTApHOTO
noTeHuana (pU3NYECKOil HayKd, OCMBICICHHE CBS3M pa3BUTHS (U3UKU C pa3BUTHEM OOIIecTBa, a
TaK)Xe C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU M SKOJOTMUYECKUMHU MTPOOIEMaMHU.

Hoesa npuxnaomoii Hanpaenennocmu. Kypc ¢GuU3MKHM mpeamnojaraeT 3HaKOMCTBO C IIHPOKUM
KPYTrOM TEXHHYECKHX U TEXHOJOTUYECKUX MPHIIOKEHUN N3YUEHHBIX TEOPUI U 3aKOHOB.

Hoes  oxonoeuzayuu  peanusyercs TOCPEICTBOM  BBEACHHUS  3JEMEHTOB  COJEPXKAHMA,
MOCBAIIEHHBIX 3KOJIOTHYECKUM MPOoOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C PA3BUTHUEM TEXHUKHU
U TEXHOJOTHH, a TaKxke OOCYXIeHUS MpoOJieM paluOHAIBHOTO MPHUPOAONOIL30BaHUS U
HKOJIOTMUYECKOM 0€30M1acHOCTH.



CrepKHEBBIMH DJIEMEHTaMH Kypca (HU3MKH Ha YpPOBHE CpelHero oomiero oOpa3oBaHUS
ABISIOTCS  (pusmueckue Teopuu (POPMHpPOBAHHME TPEACTABICHUH O CTIPYKType IOCTPOCHHUS
¢busznueckoil Teopuu, podaM (PYHIAMEHTAIBHBIX 3aKOHOB U MPHUHIMIIOB B COBPEMEHHBIX
MPEJICTAaBICHUSIX O MPUPOJIE, IPAHULIAX TPUMEHUMOCTH TEOPH, /ISl OMKMCAaHUs €CTECTBEHHO-HAYYHBIX
SIBJICHUH U MPOIIECCOB).

CuCTeMHO-ESITeTbHOCTHBI NOAX0A B Kypce (DM3MKH peanusyeTrcs NpEexXIe BCEro 3a Cuér
OpraHM3aly SKCIEPUMEHTAIbHON nedTenbHOcTH oOydaromuxcs. [ns 0a3oBoro ypoBHS Kypca
(GU3UKM — O5TO HCIOJIb30BAHUE CHCTEMbl (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
1abopaTopHbIX paboT, KOTOPBIE B IMporpamme Mo pu3nke 00beIUHEHBI B OOIIUNA CIIMCOK YUEHUYECKUX
NpPaKTUYEeCKNX paboT. Beinenenue B ykazaHHOM NepedyHe JTabOpaTOpPHBIX padOT, MPOBOAMMBIX IS
KOHTPOJISI M OIICHKH, OCYIIECTBIIIETCS YYaCTHHKaMH OOpa30BaTEIbHOTO Mpollecca HCXOAS W3
0COOCHHOCTEH MIIaHUPOBaHUs U OCcHalleHus kabunera ¢usuku. [Ipu 3ToM obecrieunBaeTcs: OBIaIeHUE
Oo0y4JarolUMUCS YMEHUSIMU TPOBOJUTh KOCBEHHBIE HW3MEpPEHHUs, HCCIEeIOBaHUSl 3aBUCUMOCTEN
(U3NIECKHUX BETMYMH U IOCTAHOBKY OIBITOB I10 MPOBEPKE MPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHuE yaensercs pelIeHUI0 pacu€THBIX M KaueCTBEHHBIX 3axad. [Ipu stom mis
pacuéTHBIX 3a/ay MPHOPUTETOM SIBISIFOTCS 3aJayd C SBHO 3aJaHHOM (PU3MYECKOW MOJENblo,
MO3BOJISIIOIINE MPUMEHSATh U3YyYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJJHOTO pasjelia Kypca, TaK
U WUHTErpupys 3HAHUS U3 pPa3HbIX pPa3AenoB. s KauecTBEHHBIX 3aJad IPUOPUTETOM SBISIOTCS
3ajaHusd Ha OOBSCHEHHE MPOTEKaHHs (U3UYECKUX SIBICHUH M MPOIECCOB B OKPYXKAIOIIEH KHU3HH,
TpeOyrome BIOOpa GU3NYECKO MOIETH TSl CUTYalluu MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuun ¢ tpeboBanusiMu ®I'OC COO k MaTepuasbHO-TEXHHUYECKOMY 00eCIeUeHHIO
y4eOHOro Tmporecca 0a30BbId ypOBEHb Kypca (U3HKKM Ha YpPOBHE CpeHero ooliiero oOpa3oBaHUs
JOJKEH M3Yy4aTbCsl B YCJIOBUAX MPEIMETHOrO KaOuHeTa (PU3UMKU WM B YCIOBUSX MHTETPUPOBAHHOIO
KaOMHeTa NpeMETOB eCTECTBEHHO-HAYYHOT 0 IIMKIIA. B kabunete pu3nku nomKHO OBITE HEOOX0UMOE
nabopaTopHoe 000py/IOBaHME AJS BBIIOJHEHUS YKa3aHHBIX B Mporpamme Mo (U3MKe yYEeHHUECKUX
MPaKTUYECKUX PabOT U AEMOHCTPALlMOHHOE 000pYI0BAaHUE.

JleMoHcTpanoHHOe 000pyAoBaHKEe (OPMUPYETCS B COOTBETCTBUU C MPUHIUIIOM MUHUMAaJIbHOU
JOCTaTOYHOCTU M 00ECHeunBaeT MOCTAHOBKY IMEPEUYMCICHHBIX B MPOrpaMMe Mo (HU3MKE KIFOUEBBIX
JEMOHCTpallMi JUIs HCCIIEAOBAHUS M3yyaeMbIX SBJICHMH M MPOLECCOB, SMIUPUUYECKUX U
(yHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGoparopHoe o0OpyaoBaHUE Ul YYEHHMYECKHX IMPaKTHUYECKUX paboT ¢opMupyercs B BUIE
TEMaTUYeCKHX KOMIUIEKTOB U 00eCreunBaeTcst B pacuéTe 0JJHOTO KOMIUIEKTa Ha JBYX OOyYarOIIUXCs.
TemaTnueckue KOMIUIEKTBI J1a0OpaTOpHOrO OOOpYJIOBAaHMS JIOJDKHBI OBITH TOCTPOEHBI Ha
KOMIUIEKCHOM HCIIOJIb30BAaHWM AHAJIOTOBBIX W HUGPOBBIX NPUOOPOB, a TaKkKe KOMIBIOTEPHBIX
W3MEPHUTEIIBHBIX CHCTEM B BUE ITU(POBBIX Jab0OpaTOPHUH.

OCHOBHBIMU LETSIMH U3Y4€HUS PUUKU B 001IEM 00pa30BaHUU SBIISIOTCA:

e (opMHUpOBaHME MHTEpECa U CTPEMJICHHS OOYyYAIOUIMXCS K HAYYHOMY M3YUYEHMIO HPUPOJBI,

pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
® Dpa3BUTHE TPEACTABICHUH O HAyyHOM MeETOojA€ TO3HaHUA U (QOpMHpOBaHUE
HCCIIEI0BATENLCKOTO OTHOILIEHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opmHupoBaHME HAyYHOTO MHPOBO33PEHUS KaK pe3yJbTaTa H3YYEHHUsS OCHOB CTPOCHHUS
MaTepuH U GyHIAMEHTAIbHBIX 3aKOHOB (DH3HUKH;

e (opmupoBaHuE yMEHUU OOBACHATH SIBICHUSA C HCIIOJIb30BAHMEM (PHU3UYECKUX 3HAHUHA U
HAyYHBIX JOKa3aTeIbCTB;

e (opmupoBaHue npeacTaBieHU 0 posn (GU3UKHU IS pa3BUTUS JPYTHX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHM.

JlocTukeHue 3THX 1eieil oOecreynBaeTCsl pellieHneM CIeAYIOIUX 3aa4 B MPOIecce U3YUEeHUS
Kypca GU3MKU Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHusI:



e npuoOpeTeHHe CUCTeMbl 3HaHUKH 00 OO0mUX (U3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpHUAX, BKIIOYAsS MEXAHHKY, MOJEKYJIAPHYIO (U3HKY, SJICKTPOAMHAMUKY, KBAHTOBYIO
(GU3MKY U AIIEMEHTHI aCTPOPU3UKH;
e (opMHUpOBaHHE YMEHUI MPHUMEHATh TEOPETHUECKUE 3HAHUS JJIsI OOBSCHEHUS (PU3NUECKUX
SIBJICHUI B IPUPOJIE U JUUIS IPUHATUS IPAKTUUECKUX PELICHUH B IOBCEHEBHOM JKU3HH;
® OCBOCHHE CIIOCOOOB PEUICHMs PA3IMYHBIX 3a]a4 C SBHO 3aJaHHON (pU3MUYECKOW MOMETbIO,
3aja4, MOJPa3yMEBAIOIINX CAMOCTOSITEIBHOE CO3/1aHUe (PU3UYECKON MOJAETH, aJeKBATHON
YCIIOBUSIM 33]1a4H;
e TMoHMUMaHHE (U3MYECKUX OCHOB U TMPHUHIMIIOB JEWUCTBUS TEXHUYECKHX YCTPOHUCTB H
TEXHOJIOTUYECKHUX MPOIECCOB, UX BIUSHUSA HA OKPY>KAIOILYIO CPELy;
® OBJAJEHUE METOJaMH CaMOCTOSTEIbHOTO IUIAHUPOBAHUSA U MPOBENCHUS (UINYECKUX
SKCIIEPUMEHTOB, aHAIM3a W HMHTEPHpeTaluu UHPOpPMAIUH, OIpPENeieHHs] JTOCTOBEPHOCTH
MOJIy4€HHOTO pe3yibTara;
® CO3/IaHME YCJIOBUW JJISI Pa3BUTUS YMEHUW MPOEKTHO-HCCIIENOBATENbCKOM, TBOPYECKOU
JeSITEIbHOCTH.
Ha u3yuenne ¢usuku (0a30BbI YPOBEHB) HA YPOBHE CPEIHET0 00IIero 00pa3oBaHMs OTBOAUTCS
136 gacos: B 10 kmacce — 68 yacoB (2 yaca B Heneno), B 11 kimacce — 68 yacoB (2 yaca B HEJEINIO).
[Ipennaraemslii B mporpamme mo (u3MKe MepedyeHb Ta0OPATOPHBIX U MPAKTHYECKHX pPadOT
SBIIETCS PEKOMEHIOBAHHBIM, YUUTENb JIelaeT BHIOOP MPOBEACHUS 1a0OpaTOPHBIX pabOT U OMBITOB C
y4ETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00YYarOIUXCS.

COJEPKAHUE OBYYEHUA

10 KJIACC
Paznen 1. ®u3zuka u MeToAbl HAYYHOI0 O3HAHUS
duznka — Hayka o mnpupone. HayuHble MeToAbl MO3HAHMUS OKpY’Kawolero mupa. Poib

HKCIEPUMEHTA U TEOPUH B IPOIlecce MO3HAHUS TPUPO/Ibl. DKCIEPUMEHT B (PU3UKE.

MonenupoBanue ¢pu3nUecKux sBJIEHUHN U nporieccoB. Hayunble runore3sl. @u3nyeckue 3aKOHbI
1 TeopuH. ['paHUIBl MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpuHIIMI COOTBETCTBUS.

Ponmp um Mecro ¢usuku B (QOPMHUPOBAHUM COBPEMEHHOW HAy4yHOM KapTHHBI MHpa, B
[IPAKTUYECKOU NEATEIbHOCTH JIFOIEH.

Jlemoncmpayuu

AHanorosble ¥ IU(PPOBbIE U3MEPHUTENIbHBIE TPUOOPHI, KOMITbIOTEPHBIE JaTUHUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanndeckoe ABHKEHUE. OTHOCHUTEIBHOCTh MEXAaHMYECKOro ABWKEHHS. CHcTeMa OTCYETa.
Tpaexropus.

[lepemenienue, CckOpocTh (CpelaHsii CKOpPOCTb, MTIHOBEHHas CKOpPOCTb) U YCKOpPEHHE
MarepualbHOM TOYKHM, MX NPOEKIMH HAa OCH CHCTeMbl KoopauHar. ClOoXeHue MepeMenieHui u
CJII0’KEHUE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOpEHHOE NPSIMOJMHEWHOE MABWXKEHWE. ['paduKku 3aBHCHUMOCTH
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MEPEMEIICHUSI MaTEPUAIbHOW TOYKU OT BPEMEHH.

CBobOoaHoe nazieHne. Y cKopeHrne CBOOOHOTO MaIeHUs.

KpuBonuneiiHoe nBuxeHue. [IBrmkeHrne MaTepuaibHOW TOYKH MO OKPY>KHOCTH C TTIOCTOSTHHOM T10
MOJYJII0O CKOPOCTBIO. YTJIOBas CKOPOCTh, JWHEHHas CKOpocTh. llepwon u yactora oOparieHwusl.
[leHTpOCTpEMUTEIIBHOE YCKOPEHHUE.



TexHuueckue yCTpOHCTBA M IIPAKTUYECKOE INPUMEHEHME: CIUIOMETp, ABHKEHHUE CHAPANOB,
LIEMIHbIE U PEMEHHBIE IIEPEAAYN.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, UIUTFOCTPALIMS KUHEMATUUECKUX XapAKTEPUCTUK JBUKEHUS.

[IpeoOpazoBanue MBUKEHUN C UCIIOIB30BAHNEM MPOCTHIX MEXAHU3MOB.

[TaneHue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmoienue aBrxeHus Tenia, OpOLIEHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenue yckopeHust CBOOOTHOTO MajieHHUsI.

Hamnpanenue ckopocTy npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3yueHne HepaBHOMEPHOI'O IBUKECHUS C LEJIbIO ONPEIEICHUS MTHOBEHHOW CKOPOCTH.

HccnegoBanue COOTHOLIEHUS MEXAY IyTAMH, HPOWJECHHBIMU TEJIOM 3a IOCIIEI0BaTEIbHBIC
paBHbIE NMPOMEXKYTKH BPEMEHHU IIPU PAaBHOYCKOPEHHOM JIBH)KEHHMHM C HAyaJlbHOM CKOPOCTHIO, PaBHOM
HYJIIO.

N3yueHne nBUKEHNs IIAPUKA B BI3KOU KUIKOCTH.

N3yyenne nuxeHus Tena, OpOINIEHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuxa

[Ipunuun ortHocutensHOCcTH ['anmunes. Ilepseiii 3akoH Hperorona. MHepumanbHBIE CUCTEMBI
oTcy€Ta.

Macca Tena. Cuna. [Ipunuun cynepno3unuu cwi. Bropoi 3akoH HeroToHa a1 MaTepuanbHOU
Touku. Tpernii 3akoH Hpl0TOHA 17151 MaTepUANIbHBIX TOYEK.

3akoH BceMupHoro taroreHus. Cunia tsxectu. [lepBas kocMuueckas CKOPOCTb.

Cuna ynpyrocrtu. 3akoH ['yka. Bec rena.

Tpenue. Buasl Tpenus (mokosi, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe Tpenue. Cuna
TPEHHSI CKONBXEeHHs U cuia TpeHus nokos. Kosdduument tpenus. Cuna cONpOTUBICHHS MPU
JBUKEHUH TeJa B )KMJIKOCTH WU Tase.

[ToctynaTenbHoe U BpaliaTeabHOE ABMKEHUE aOCOIIOTHO TBEPIOTO Tea.

MOMEHT CHIIBI OTHOCHUTENIBHO OCU BpalleHus. Ilnedo cuibl. YcnoBus paBHOBecHs TBEPAOIO
Tena.

TexHudeckue yCTpOMCTBA M IPAaKTUYECKOE IPUMEHEHME: IOAIIMIIHWKH, JBHKCHHE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHMe NHEPLMH.

CpaBHeHHE Macc B3aUMOICUCTBYIOIINX TEII.

Bropoii 3akon HeroToHa.

N3mepenue cui.

Crnoxenue cui.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT Je(opMaIiu.

HesecomocTs. Bec Tena npu yCKOPEeHHOM NOAbEME U TTAJICHHUH.

CpaBHEHHME CUJI TPEHUS TIOKOS, KAUEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecusl TBEPAOTrO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, nabopamoptoule pabomuol

N3yuenue nBmkeHus Opycka Mo HaKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH, BO3HUKAIOIIMX B MPYXHUHE U PE3UHOBOM 00paslie,
OT uX nedopMaluu.

HccnenoBanue ycnoBuii paBHOBECUS TBEPIAOTO TEJA, UMEIOIIETO OCh BPALEHHUS.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE



NMmnynbe MarepualbHOM TOUYKM (T€na), CUCTEMBl MaT€pUAIbHBIX TOYeK. MMIynbc cuibl u
M3MEHEHNE UMILYJIbCca TeJla. 3aKOH COXpaHEHUs UMILyJbca. PeakTuBHOE ABMKEHHUE.

Pabotra cribl. MOIIHOCTE CHJIBL.

Kunernueckas sHeprust MaTepuaibHoi Touku. Teopema 00 M3MEHEHUN KHHETUYECKON SHEPTUH.

[lorennmaneHast sHeprus. [loTeHuumanbHas SHEPrUs ynpyro neOPMHPOBAHHOW MPYKHHBIL.
[TorennmanbHast SHEPTHs TEJIa BOIU3U MTOBEPXHOCTH 3EMITH.

[loreHnuaneHble M HENOTEHUMANbHbIE CHIbL. CBA3b pabOThl HEMOTEHLUHUAIBHBIX CHJI C
U3MEHEHHEM MEXaHUYECKOM SHEPTUU CUCTEMBI Tell. 3aKOH COXPAaHEHUS MEXAaHUYECKOM dHEPIUu.

Yupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE IMPUMEHEHHME: BOAOMET, KOIEP, MNPy KUHHBINA
IIACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE ABMXKEHUE.

[lepexoa moTeHIIMAILHON YHEPTUU B KHHETUIECKYIO 1 0OPaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydenune abCONMOTHO HEYNIPYTOro yapa ¢ MOMOILBIO ABYX OJAMHAKOBBIX HUTSHBIX MasiTHUKOB.

HccnenoBanue cBsa3u pabOThl CUJIbI C U3MEHEHHEM MEXaHMYECKOW 3HEpPIuu Teja Ha MpuMmepe
pacTsKEHUs PE3UHOBOTO KIyTa.

Paszpnen 3. MoaekyaspHasi Gu3MKa 1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Mmeopuu

OCHOBHbBIE TOJOXEHUS MOJEKYJISIPHO-KMHETUYECKOW TEOPUU M HX ONBITHOE OOOCHOBAaHHE.
BbpoynoBckoe nBmwkenue. Juddysus. XapakTep ABMKEHHS U B3aUMOJCHCTBHS YacCTHI] BEIIECTBA.
Mopnenu cTpoeHusi Ta30B, )KUIKOCTEH U TBEPHABIX Tel M OOBSICHEHHE CBOICTB BEIECTBA Ha OCHOBE
aTUX Mojieneil. Macca u pasmepsl mosiekyi. KonmruectBo BemectBa. [locTtosinnas ABoraapo.

TenmoBoe paBHOBecue. Temneparypa u e€ nzmepenue. lllkana remneparyp Llenbcus.

Mopnens wuzneanpHOoro rasa. OCHOBHOE YpaBHEHUE MOJIEKYJSIPHO-KMHETHYECKONH TEOpUU
UJealbHOTO Tra3a. AOCONIOTHAS TEeMIepaTypa Kak Mepa CpelHed KHHETHYECKON SHEPTrHu TEeIIOBOTO
nBrkeHns dactun rasa. [llkana temmneparyp KenbBuna. ['a3oBbie 3akOHBI. YpaBHeHue MeHeneeBa—
Knaneiipona. 3akon JlanpToHa. M3omporecchl B UICAaTbHOM Ta3e C IOCTOSHHBIM KOJWYECTBOM
BeniecTBa. ['paduueckoe mpencTaBieHe H30MPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuueckue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OneIThl, JIOKa3bIBAIOLIME JHUCKPETHOE CTPOEHUE BemllecTBa, (ororpapuu  MOJEKyI
OpraHUYECKUX COECITMHEHUI.

OmnbiThl 10 AU Y3UH KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBHKCHHS.

Mogens onbita llTepHa.

OnbITHI, JOKA3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOECHCTBHUA.

Mopaenb, HIUTIOCTPUPYIOLLAs TPUPOJTY IABJICHUS ra3a Ha CTEHKU COCY/a.

OnBITHL, WIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UJI€AJIbHOTO T'a3a, H30IPOLECCHI.

Yuenuueckuii sxkcnepumenm, nabopamopnule pabomuol

Omnpenenenne Macchl BO3IyXa B KJIIACCHOW KOMHATe HAa OCHOBE M3MEpPEeHHI 00hEMa KOMHATHI,
JABJICHUS U TEMIIEpaTyphbl BO3/yXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEXK]ly TapAMETPAMH COCTOSTHUSL Pa3peKEHHOTr0 rasa.

Tema 2. Ocnoebl mepmoounamuxku



Tepmonunamudeckasi cuctemMa. BHyTpeHHSISI SHEPTUsl TEPMOAMHAMUYECKON CUCTEMBI U CITIOCOOBI
e€ m3meHenus. KomudecTBo TeruioTel M paboTa. BHYTpeHHSS SHEprusi OAHOATOMHOTO HJCAITBHOTO
raza. Buasl temonepenayun: TEIIONPOBOAHOCTb, KOHBEKIIMS, U3Iy4YEeHHUE. YelIbHasA TEIJIOEMKOCTh
BeulecTBa. KoamyecTBo TEMIOTHI IpyU TEILIONEepeaaye.

[Tonstre o6 agmabatHoM mporecce. [lepBriii 3aKOH TepMOAMHAMHUKH. [IprMeHEeHUE TEpBOTrO
3aKOHA TEPMOAMHAMHKY K H3omporieccaMm. I padudeckas uHTepnperanus paboThl rasa.

Bropoii 3akon TepMmoannamuku. HeoOpaTtuMocTs nmpoiieccoB B IpUpoO/IE.

TennoBeie Mammubl. [IpuHIMNBL AeiicTBUS TerioBbIXx MamuH. [IpeoOpazoBanusi sHEpruu B
TeroBbIX MammuHax. Koaddunument monesnoro nerctBust TeroBord mamuHbl. [{ukn KapHo m ero
KO3 (QUIIMEHT MOJIE3HOTO JEHCTBUS. DKOJIOTHUSCKHUE TPOOIEMBI TeTIIIOIHEPTETHKY.

TexHuueckue ycTpoWCTBa M MPAKTUUYECKOE MPUMEHEHHUE: JBUTATE]Ib BHYTPEHHETO CropaHus,
OBITOBOW XOJOJMUIBHUK, KOHIUIIOHED.

Jlemoncmpayuu

N3MmeHeHrne BHYTPEHHEW SHEPTUU Teja MPU COBEPIICHUU PabOTHI: BBUIET MPOOKH M3 OyTHUIKU
Mo JICHCTBUEM C)KATOTO BO3[yXa, HarpeBaHue OHPupa B JIATYHHOH TpyOKe IyTEM TpEeHUs
(BuICOIEMOHCTpAITHS ).

W3meneHnue BHyTpeHHEH 3Hepruu (TemMrepaTypsl) Tela Ipu TeIuionepeaaye.

OmnbIT 110 aqMabaTHOMY PACITUPEHUIO BO3TyXa (OIBIT C BO3AYITHBIM OTHUBOM).

Mopenu napoBoil TypOHHBI, ABUTATEINSI BHYyTPEHHETO CTOPAaHUsI, PEAKTUBHOTO ABUTATEIIA.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3mepenne yaenbHOM TemI0EMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoovt

[TapooGpazoBanue u koHaeHcauus. VMcnapenwe u kurneHue. AOCOMIOTHAS U OTHOCHTENIbHAS
BIQXHOCTh BO3AyXa. HaceileHHBIH map. YaenpHas TemioTra mnapooOpa3oBaHHUs. 3aBUCUMOCTD
TEeMIIepaTypbl KUIIEHUS OT JaBJICHUSI.

TBépnoe Teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPONHUS CBOMCTB KPHUCTAJLIOB.
Kunkue xkpucramisl. CoBpeMeHHbIe MaTepuanbl. [naBnenne u Kpucraum3anus. Y IeTbHas TerioTa
iaBnenus. Cyonumarus.

VYpaBHeHHE TEMIOBOTO OanaHca.

TexHuueckue YCTpOMCTBA W TPAKTUYECKOE TMPUMEHEHUE: TUTPOMETP H TICHXPOMETP,
KaJIOPUMETP, TEXHOJOTUU TOJIYYEHHUS COBPEMEHHBIX MAaTePHUaJIOB, B TOM YHCJIC HaHOMAaTEepPHAJIOB, U
HaHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaChIIIEHHBIX apOB.

Kunenue nmpu moHM>KEHHOM JaBJICHUH.

CrniocoObl U3MepeHus BIaKHOCTH.

HaGmroienne HarpeBaHus ¥ IJIaBICHUS KPUCTAILTHIECKOTO BEIIECTBA.

JleMOHCTpanust KpUCTaJIJIOB.

Yuenuueckuii sxkcnepumenm, 1abopamophule pabomol

N3mepenne OTHOCUTENBHOM BIaKHOCTH BO3TyXa.

Pa3znea 4. JiekTpoguHAMUKA
Tema 1. Inexkmpocmamuxa
OnexTpuzanus Teia. DJIEeKTpUUecKuil 3apsan. /IBa Buaa anekTpudeckux 3apsaoB. IIpoBonHukw,
JUBJIEKTPUKHU U MOITYIIPOBOAHMKH. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOI0 3apsa.
Bzaumopeiicteue 3apsanoB. 3akoH Kynona. ToueuHblil aieKTpuUeCcKui 3apsi. DIEKTPUUECKOE
nosie. Hanpsok€HHOCTBh 3eKTpuyecKoro mnojs. lIpuHmun cynepnosuuuu 3JeKTpUYECKHX IMOJIEH.
JInHNY HaNIPSKEHHOCTH DIIEKTPUYECKOTO TTOJIS.



PaGora cun snextpocratrueckoro mois. [lorennuman. Paznocts nmoreniuanos. [IpoBogHuky u
JUBJIEKTPUKHU B 3JIEKTPOCTATUYECKOM MoJIe. [JnanekTprudeckas IpOHUIIAEMOCTb.

OnektpoémkocTh. KonaeHcatop. ONEKTPOEMKOCTh IJIOCKOTO  KOHAEHCATopa. OJHEprus
3apsyKEHHOI0 KOHJIEHCATOpA.

TexHuueckue yCTpOMCTBA W MPAKTHUYECKOE MPUMEHEHHUE: JJIEKTPOCKOMN, JJIEKTPOMETP,
ANEKTPOCTATUYECKAST 3allUTa, 3a3eMIICHHUE JJICKTPONpHOOpOB, KOHACHCATOpP, KOMHUPOBAIBHBII
armapar, CTpyHHbIN IPUHTEP.

Jlemoncmpayuu

YCTpoicTBO M MPUHIUIT JEHCTBUS SJIEKTPOMETPA.

B3aumopeiicTBue Ha3IEKTPU30BAHHBIX TEJL.

DIEKTPUUYECKOE MOJIE 3apSKEHHBIX TEll.

[IpoBOHMKY B 3EKTPOCTATHUECKOM IIOJIE.

DNeKTpoCcTaTUYECKas 3alluTa.

JIMBNEKTPUKH B JIIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOMIAJAM IUTACTHH, PACCTOSHUS
MEXIy HUMH U IU3JIEKTPUYECKON TPOHULIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3mepenue 35eKTpoEMKOCTH KOHIEHCATOPA.

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

DNEeKTpUYECKU TOK. YCIIOBUS CYLECTBOBAHHUS 3JIEKTpUuecKoro Toka. Mcrounuku toka. Cuia
ToKa. [ToCTOSITHHBIN TOK.

Hamnpspkenue. 3akon Oma aiig y4acTka Ienu.

DNEeKTpUYECKOe CONMPOTUBIIEHUE. YENbHOE CONpOTHBIEHHE BemlecTBa. llocienoBaTensHoe,
napajuieJIbHOE, CMEIIaHHOE COEIMHEHUE MPOBOJHUKOB.

Pabota snektpuueckoro Toka. 3akoH Jlxoyns—JIennia. MOmHOCTh 3IEKTPUUECKOTO TOKA.

DONEeKTPOABUKYIAas CHJIa M BHYTPEHHEE COMPOTUBIIEHHWE HMCTOYHUKA TOoKa. 3akoH Oma st
MOJIHOM (3aMKHYTO#1) aekTpudeckoil nenu. KopoTkoe 3amMbIkaHue.

DNEeKTpOHHAs: MPOBOJUMOCTh TBEPABIX METAJJIOB. 3aBUCUMOCTh CONPOTUBIICHHS] METAJJIOB OT
Temrepatypbl. CBEpXITPOBOIUMOCTb.

DneKTpUYeCKHil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoanuku. CoOCTBEHHAs! U TPUMECHAsI POBOJMMOCTH MOIYIPOBOAHUKOB. CBolicTBa P—
n-nepexoja. [ToxympoBOHUKOBBIE TPHOOPEI.

DJIEKTpUYECKMH TOK B pacTBOpax M paciylaBaX »dJEKTPOJIUTOB. JIEKTPOJIUTHYECKAS
JqUcconranus. JNEKTPOIIH3.

OnekTpuyeckuii TOK B razax. CaMoCTOSTENbHBI M HECAMOCTOATENbHBIM pa3psi. MonHus.
[Tna3ma.

TexHuyeckue yCTpoWCTBa M MNPAKTUUYECKOE MPUMEHEHHE: aMIIEpMETpP, BOJBTMETp, PEOCTarT,
HMCTOYHUKHU TOKA, DJIEKTPOHArPEBATEIIbHBIC MPHUOOPHI, AIEKTPOOCBETUTEIbHBIE TIPUOOPHI, TEPMOMETP
COMPOTUBIICHUS, BAKyyMHBIA AHOJ, TEPMUCTOPHI U (OTOPE3UCTOPHI, MOTYNPOBOTHUKOBBIA JAHO,
rajJibBaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HapsHKEHMS.

3aBUCUMOCTh  COMPOTHUBJICHUS IWIMHAPUYECKUX MPOBOAHUKOB OT JUIMHBI, IUIOHIAAH
MONEPEYHOr0 CEYEHUsI U MaTepuana.

CMmenaHHOe COeTMHEHUE IPOBOJHUKOB.

[Ipsimoe wu3mepeHue dieKTpoABUKYyIIeH cuibl. KopoTkoe 3aMblkaHHE TallbBAaHHYECKOIO
3JIeMEHTAa U OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.



3aBUCUMOCTD COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psa ¥ IPOBOJIUMOCTb BO3yXa.

OnHOCTOPOHHSAS IPOBOJAUMOCTb JUOJA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul

W3ydenune cMemaHHOTO COSAMHEHUS PE3UCTOPOB.

W3Mepenue 31eKTpoIBIKYIIEN CUIIbl HCTOYHUKA TOKA U €r0 BHYTPEHHErO COIPOTHUBIICHMSL.

Habntonenue snexrpoinusa.

MesxknpeamMeTHble CBSI3H

Wzyuenne kypca ¢usuku Oa3oBoro ypoBHs B 10 kiacce ocCymiecTBisieTcss ¢ Y4ETOM
COZIep KaTeNIbHBIX MEXKIPEIMETHBIX CBSI3€H ¢ KypcamMu MaTeMaTHKH, OMOJIOTHH, XUMHH, Teorpapuu u
TEXHOJIOTUH.

Mesicnpeomemuvie nonamus, CBA3aHHbIE C U3YYEHUEM METOJ0B HAyYHOI'O MO3HAHUS: SIBIICHHE,
Hay4dHbId (akT, TUIOTE3a, (PU3MYECKas BEIMYMHA, 3aKOH, TEOpHs, HAONIOJCHHE, SKCICPUMEHT,
MOJICIIMPOBAHKE, MOJIEIb, H3MEPECHHE.

Mamemamuka: pelieHue cUCTEMbl ypaBHEHUH, NuHeiHas QyHKIMs, napadoia, runepoosna, ux
rpaduKd U CBOWMCTBA, TPUIOHOMETpUYECKHE (YHKIMHU: CHHYC, KOCHHYC, TaHT€HC, KOTAHIEHC,
OCHOBHOC TPUTOHOMETPUUCCKOC TOXKACCTBO, BCKTOPHLI U UX MPOCKIOHWHU HAa OCH KOOPAWHAT, CJIOKCHHUC
BEKTOPOB.

Buonoeusn: Mexanuyeckoe JABWKEHHE B KUBOU npupoze, 1Mdpdy3us, ocMoc, TEII000MeH KHUBbIX
OpraHu3MoOB (BHJbl TEIUIOIEpENayH, TEIUIOBOE PABHOBECHUE), INIEKTPUUECKUE SIBICHUS B JKUBOM
IPHUPOJIE.

Xumus: NUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHWE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBa,
MOJISIpHAsi Macca, TeIUIOBbIE CBOIMCTBA TBEPABIX Tel, KUAKOCTEH M ra3oB, dJIEKTPUUYECKHE CBOWCTBA
METAJUIOB, AIEKTPOJIUTUYECKAs JUCCOLMAIUS, FaJIbBAHUKA.

T'eoepaghus: BIaxXHOCTH BO3TyXa, BETPHI, OapOMeETp, TEPMOMETP.

Texnonoeus: tmpeoOpa3oBaHWE IBMIKCHHWH C HCIIOJNB30BAaHHEM MEXaHHM3MOB, YYET TpPEHHS B
TEXHHUKE, TOJIINITHUKH, UCII0JIb30BAHNE 3aKOHA COXPAHEHUS UMITyJIbCa B TEXHHUKE (pakeTa, BOJIOMET U
Apyrue), JBUraTellb BHYTPEHHEIO CrOpaHusi, mapoBas TypOMHA, OBITOBOM  XOJIOJMIBHUK,
KOHAWIUOHEP, TEXHOJIOIMH MOJIYYCHUA COBPCMCHHEBIX MATCPUAJIOB, B TOM YHCJIC HAHOMATCpHUAJIOB, U
HAaHOTEXHOJIOTHH, DJIEKTPOCTATHUECKAs 3allUTa, 3a3€MIIEHUE DIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIN
MIPUHTED, dIEKTPOHArpeBaTeNIbHbIE MPUOOPHI, NEKTPOOCBETUTENbHBIE TPUOOPHI, TaJIbBAaHHKA.

11 KJIACC
Paznen 4. DuekTpoanHamMuka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocTostHHBIE MarHuTHL. B3ammoneicTBUE MOCTOSIHHBIX MarHuToB. MaruutHoe moje. Bektop
MarHuTHOM MHIyKUMH. [IpyHIMD cynmepno3suuuy MarHUTHBIX MMOjed. JIMHUM MarHUTHOM MHAYKIUU.
Kaptuna nuHuii MarHUTHOW MHIYKITUH TIOJISI TOCTOSTHHBIX MAarHUTOB.

MarsuTHO€e noJjie IpOBOJHUKA ¢ TOKOM. KapTuHa TMHUN MHAYKIIMY MarHUTHOTO MOJIsl JJIMHHOTO
MPSIMOTO MPOBOJHUKA U 3aMKHYTOTO KOJIBIIEBOTO MPOBOJHHUKA, KAaTYHIKKM ¢ TokoMm. OmbIT Dpcrena.
B3aunmopeiicTBre MpOBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuna Jlopenna, e€ Monysib U HalpaBieHUE. [[BukeHHE 3apsHKEHHOM 4YacTHULBI B OJHOPOAHOM
MarHuTHOM noJe. Pabota cunbl Jlopena.

SIBieHMEe  ANEKTPOMArHUTHOM  MHAYKUIUHU. [loTOK  BEeKkTOpa  MAarHUTHOM  HMHAYKIUU.
DJIEKTPOABUKYIIIAs CUJIa MHAYKIUU. 3aKOH JIEKTPOMArHUTHON MHIAYKIMU Dapajes.



BuxpeBoe anekTpuueckoe 1mosie. DJEKTPOABMKYIIAs CUJIa HWHAYKUMA B IPOBOJHUKE,
JBIKYIIEMCSI IOCTYNATEIbHO B OJTHOPOJHOM MarHUTHOM ITOJIE.

[IpaBuio Jlenna.

NHykTUBHOCTD. SIBIE€HNE CAMOMHAYKIIMHU. DNEKTPOABUKYIIAs CUIIA CAMOUHTYKLIUH.

DHeprusi MarHUTHOTO MOJISl KATYIIKHA C TOKOM.

DNeKTPOMarHuTHOE IoJIe.

TexHuueckue  yCTpOMCTBA U IPAKTHYECKOE IPUMEHEHHME: IIOCTOSIHHBIE  MAarHUThI,
3JIEKTPOMArHUTBHI, 3JIEKTPOABUTATEIb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTUL, UHIYKIIMOHHAA [1€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM I1OJIEM.

JIMHUY MHIYKIUY MAarHUTHOTO MOJIS.

B3aunmopeiicTBrue 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBneHue ANEeKTPOMATHUTHON UHAYKIUU.

IIpaBuio Jlenua.

3aBUCHMOCTh DJJIEKTPOABUKYIIEH CHJIBI WHIYKIUU OT CKOPOCTH H3MEHEHUsS MarHUTHOTO
MOTOKA.

SIBneHne caMOMHAYKIUU.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yuenre MarHuTHOTO TOJISI KATYIIKH C TOKOM.

UccnenoBanue neCTBUSI MOCTOSTHHOTO MarHuTa Ha PaMKy C TOKOM.

WccnenoBanue siBIEHUS 31€KTPOMarHUTHONM MHIYKIUU.

Paznen 5. Kosiebanusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHUNHbBLE KOJIEOAHUS

KonebarenbHast cucrema. CBOOOIHBIE MeXaHUYECKHe KoleOaHus. ['apMoHudeckue KoieOaHusl.
Ilepuon, yacrora, ammnuTyaa U ¢asa konebanuid. [IpyxuHHbIli MasTHUK. MaTeMaTHUeCKUIl MasTHUK.
VYpaBHeHue rapMoHHUecKuX kosiebanuit. [IpeBpaiienne sHeprun Mpy rapMOHUYECKUX KOJICOAHUSX.

Konebartenpupiii  koHTYp. CBOOOIHBIE DJIEKTPOMArHUTHBIC KOJEOAHUS B  HUACATHHOM
KoJe0aTeTbHOM KOHType. AHAJOTHS MEXIY MEXaHMYeCKHMMH M AJIEKTPOMATHUTHBIMU KOJICOAHUSMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTUU B HICATHHOM KOJIEOATEIIbHOM KOHTYPE.

[IpencraBinenre o 3aryxaromMx KoyieOaHUSIX. BBIHYyXJI€HHbIE MeXaHHuYecKHe KosieOaHusl.
Pe3onanc. BeiHyXeHHBIE 2JIEKTPOMAarHUTHBIE KOJICOaHUSI.

[lepemennbiii Tok. CHHYCOMAQIbHBIA TEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOIO TOKa.
AMIUIUTYTHOE U IEHCTBYIOIIEE 3HAUEHHUE CUJTbI TOKA U HATIPSYKEHUS.

Tpanchopmarop. IlpousBoacTBO, mepemadya u TOTPEOJCHHE DICKTPUYECKOW HIHEPTUH.
DOKOJIOTHYECKHUE PHUCKH TP TMPOM3BOJACTBE  AJeKTpodHepruu. KynbTypa  HMCHOIB30BaHUS
AJIEKTPOIHEPTUHU B TOBCEAHEBHOM KU3HHU.

TexHuueckue yCTpOWCTBA M MPAKTHUUECKOE MPUMEHEHHUE: 3JIEKTPUUYECKUN 3BOHOK, T'€HEpaTop
IIEPEMEHHOT0 TOKA, JIMHUM JIEKTpONepe1ay.

Jlemoncmpayuu

HccnenoBanne mnapamMeTpoB KoJIeOATeNbHOM CHUCTEMBI (TPYXHHHBIM WIM MaTeMaTHYeCKHM
MasTHHK).

HaGmronenue 3aryxaromux KojgeOaHuid.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

HaGmonenue pe3onanca.



CB00OIHBIC JIEKTPOMArHUTHBIE KOJICOaHHUS.

OcmwinorpaMMbsl — (3aBUCUMOCTH  CHUJIBI  TOKA W HAOpPsDKEHUST  OT  BPEMEHH) s
AIEKTPOMArHUTHBIX KOJICOaHHH.

Pe3onanc mnpu mocnenoBaTeapHOM COEIMHEHHHM PE3UCTOpa, KaTyIIKM HWHAYKTUBHOCTH H
KOH/JIEHCATOopa.

Mogenb TMHUY 3JEKTPOIIEpEIauH.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

HccnenoBanne 3aBUCUMOCTH NEpHOAAa MallbIX KOJeOaHWW Tpy3a Ha HUTH OT JJIMHBI HUTU U
Macchl Ipy3a.

HccnenoBanue nepeMEHHOIO TOKa B LENM U3 IOCJIENI0BAaTEIbHO COEIMHEHHBIX KOHJIEHCATOpa,
KaTyIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbIE 60TIHbL

Mexanudeckue BOJHBI, yclioBUsA pacnpoctpaHeHus. Ilepumon. CKOpoCTh pacnpoOCTpaHEeHHs U
muHa BOJdHEL [lomepeunsie W mpojaosibHBIe BOJMHBL MHTEepdepeHnms n audpakimus MexaHHYeCKHX
BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DONEeKTPOMarHUTHbIE BOJIHBI. YCJIOBHS M3JIy4EHHsS] DJIEKTPOMAarHUTHBIX BOJH. B3auMHas
opueHrtanusi BektopoB E, B, V B anexrpomaruutHoi BosiHe. CBOWCTBAa AJIEKTPOMATHUTHBIX BOJIH:
OTpa)keHUE, IIpeIOMIIEHUE, noJisipu3anus, Tudpaknus, UHTEpEPEHITHSL. CkopocTb
3JIEKTPOMArHUTHBIX BOJIH.

[Ikana >neKTpOMarHUTHBIX BOJIH. [I[puMeHeHre 31eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIBI panOCBA3U U TEJIEBUACHUS. Paaronokanus.

DNEeKTPOMarHMTHOE 3arpsi3HEHNE OKPYKatoIIeH CpeJibl.

TexHuyeckue yCTpOHCTBA M IPAKTUYECKOE IPUMEHEHHME: MYy3bIKaJIbHbIE WHCTPYMEHTHI,
YJIBTPa3ByKOBasl IMAarHOCTUKA B TEXHUKE U MEIMLIMHE, pajap, paguoNpUEMHUK, TEJIEBU30pD, aHTCHHA,
tenepon, CBU-nieus.

Jlemoncmpayuu

OO0pa3oBaHue U pacrpoCTpaHEHHE MOMEPEYHBIX U MPOIOIbHBIX BOJIH.

Kone6momieecs: Teno Kak HCTOYHMK 3BYKa.

Habutoienue otpakeHus U NpeaoMIICHUS] MEXaHUYECKHUX BOJIH.

Habmonenue untepdepeHnu U AMPpakiuid MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HabmtoneHue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMILTUTYAON M 4aCTOTOM KojeOaHHi.

HccnenoBanue CBONCTB 3JEKTPOMAarHUTHBIX BOJIH: OTpPaK€HUE, MPEIOMIICHHE, MOJspU3alus,
nudpakius, UHTeppepeHLus.

Tema 3. Onmuxa

I'eomeTrpuueckas onrtuka. IIpsiMonnHeHOE pacipoCcTpaHEHUE CBETa B OJHOPOAHON cpeae. Jlydu
cBeTa. TOUeUHBIN HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300paxeHuH B TIIIOCKOM 3€pKaje.

[Ipenomienue cBeTta. 3aKOHbBI MpeNOMIIEHHUS CBeTa. AOCONIOTHBIA IMOKa3aTellb MPEeTOMIICHHUS.
ITonnoe BHyTpeHHee oTpaxeHue. IIpenenbHbIi yroil oaHoro BHyTPEHHETO OTPaKECHMUS.

Hucnepcus ceera. CroxxHbINA cocTaB Oenoro ceera. L[Ber.

Cobwuparorue U paccewBaromye JUH3bL. ToHKas JuH3a. DOKYCHOE PACCTOSTHUE W ONTHYECKas
cuiia TOHKOHM JuH3bI. [locTpoenne n300pakeHnit B coOMparoIuX 1 paccenBaomux JuH3ax. @opmyra
TOHKOM JIMH3EL. Y BeIIMYEHHUE, JaBaeMOE JIUH301.

[Ipenenbl TPUMEHUMOCTH TEOMETPUYECKON ONITUKH.



BonnoBast ontuka. MnTtepdepennus csera. KorepeHTHbIE HUCTOYHHUKH. YCIIOBHS HAOJIIOICHHS
MaKCUMYMOB M MHUHUMYMOB B HMHTEP(PEPEHIIMOHHONH KapTUHE OT JABYX CHH(a3HBIX KOT'€PEHTHBIX
HCTOYHUKOB.

Hudpakuus csera. JudpakuuonHas pemérka. YciioBue HaOJIOJCHHs TVIaBHBIX MaKCUMYMOB
[PU NaICHUH MOHOXPOMATHUYECKOTO CBETA Ha TU(PAKIIMOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHuueckue ycTpolCcTBA W MNPaKTHUECKOE IPUMEHEHHe: O4YKH, JIyna, QoTtoanmnapar,
IIPOCKIMOHHBIN amnmapar, MUKPOCKOIN, TEJIECKOIl, BOJOKOHHAs OINTHKA, AU(paKIMOHHAs peIéTKa,
HOJIAPOU .

Jlemoncmpayuu

[IpsimonnHeitHOE pacpocTpaHeHHe, OTPAKEHHUE U MpesloMiieHne cBeta. OnTudeckue npudopsl.

IlosnHOE BHYTpeHHEE OTpakeHHe. Moaenb cBeToBoa.

HccnenoBanue cBOMCTB U300paykeHU B JIMH3AX.

Mopenn MEUKpOCKOIA, TEIECKOIIA.

HaGimronenne naTepdepeHIim cBera.

Hab6mronenue qudpakiuum cBera.

Habmtonenue nucnepcuu cBeta.

[TosydyeHune ciekTpa ¢ HOMOIIbIO PU3MBI.

[Tonmyyenne ciekTpa ¢ TOMOIIBI0 AU(PPAKITUOHHON PEHIETKH.

HabmtoneHue nomnsipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue nokaszarens IpeJoMIIEHUS CTEKIIA.

WccnenoBanue cBONCTB N300paKeHU B TMH3aX.

Habmtonenue nucnepcuu cBeta.

Pa3nen 6. OcHOBBI crieMATbHOM TEOPUH OTHOCUTEIbHOCTH
['panuubl TPUMEHMMOCTH KJIACCHMYECKOM MexaHUKW. [locTynaTel cHenuaibHOM TEOpHH
OTHOCUTEJIBHOCTH: UHBAPUAHTHOCTb MOAYJISI CKOPOCTH CBETA B BAaKyyM€, IPUHLMUII OTHOCUTEIBHOCTH
OWHIITEWHA.
OTHOCUTENBHOCTD OJHOBPEMEHHOCTHU. 3aMeIJICHHE BPEMEHH U COKpAIEHUE JJTHUHBI.
OHeprus ¥ UMITYJIbC PEIATUBUCTCKON YaCTULIBI.
CBs13b Macchl € PHEPTUEN U UMITYJICOM PEISTUBUCTCKOM YaCTULIBI. DHEPTUsI MOKOSI.

Paszpnen 7. KBanToBas pusuka

Tema 1. Dnemenmul K6anmoBoU ONMUKU

@®oronsl. @opmyna [lnanka cBs3u dHepruM (GOTOHA C €ro YacTOTOW. DHEPTUS U HMITYJIbC
¢doroHna.

OtkpeiTue u uccnenoBanue dorordpdexra. Onbitel A. I'. CroneroBa. 3akoHsl (oTorddexTa.
VYpasuenue DitnmreitHa s hotodaddekra. «Kpacnas rpanuma» pororddexra.

Nasnenue ceera. Onbitel I1. H. JIeOenena.

XUMHUYECKOE ICMCTBHUE CBETA.

Texnuyeckue ycTpolcTBa U MpakTHUYECKOe NpUMEHEHue: (OoTodneMeHT, (OTOJaTUHK,
coJIHeUHas OaTapesi, CBETOIHOI.

Jlemoncmpayuu

®oTo3deKT Ha YCTAaHOBKE C IUHKOBOM IIIACTHHOM.

HccnenoBanue 3akoHOB BHeMIHETO GoTodddexra.

CBeTOoquOI.

Conneunas Oartapes.



Tema 2. Cmpoenue amoma

Monens atroma Tomcona. OnbiTel Pesepdopaa mo paccesauro o -yactuil. [nanerapaas Moenb
atoMma. [loctynarer bopa. M3nyuenue u normioieHre GOTOHOB MPH IEPEXO/IE aTOMA C OJTHOTO YPOBHS
SHEpruu Ha Apyroil. Buasl cnektpoB. CieKTp ypoOBHEH SHEPrUU aTromMa BOJAOPOIaA.

BousiHoBBI€ cBOMcTBa yacTull. Bonubl ge bpoinsa. KoprycKyJisipHO-BOJIHOBOM 1yajn3M.

CroHTaHHOE U BBIHYKJIEHHOE H3JTyUeHHE.

TexHnuyeckue ycTpoicTBa U MPaKTHUYECKOE IPUMEHEHHUE: CIIEKTPaIbHbIN aHaIu3 (CIEKTPOCKON),
Ja3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopna.

Ornpezenienne JIMHBI BOJTHBI Jlazepa.

Habmroienue nuHeHYaThIX CIEKTPOB U3ITYUEHUS.
Jlazep.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul
HaGuroieHne JIMHeHYaToro CreKTpa.

Tema 3. Amomnoe a0po

OKCIIepUMEHTHI, J0Ka3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAapa. OTKpBITHE pPaAMOaKTUBHOCTH.
OmnbiTel Pezepdopa o onpeneneHnio coctaBa paguoakTuBHOTo n3ydeHus. CBoicTBa anbda-, OeTa-,
ramMma-us3JIyuCHUs. Bmmsuane PAaAOAKTUBHOCTH HA KUBBIC OPraHU3MBbI.

OtkpeiTHe TIpoTOHAa W HelTpoHa. Hykmonnas mopens sigpa ['eiizenOepra—lBanenko. 3apsin
sanpa. MaccoBoe uncio sapa. M3oTomnsl.

Anbda-pacnan. ONEKTPOHHBIM UM TMO3UTPOHHBIA Oera-pacnan. [‘amma-uznydenue. 3akoH
paZMOaKTUBHOIO pacnaja.

DOHeprust CBA3M HYKJIOHOB B sijipe. SnepHble cuibl. JledexT maccsl sapa.
SAnepusble peakuuu. [leneHue U CUHTE3 A1€ED.

SAnepusiii peakrop. TepmosiaepHblit cuHTe3. [IpobieMbl 1 MepCeKTUBI SAAEPHOI YHEPrETUKH.
DKOJOTMYECKHE aCIEeKThI s,IEPHON IHEPTETUKH.

OnemeHTapHbIe YacTULbl. OTKPBITHE TO3UTPOHA.
Metobl HaOIIOACHUS U PETUCTPALIUH 3JIEMEHTApHBIX YacTHUII.
@dyHaaMeHTalbHbIe B3auMoeiicTBus. EqUHCTBO (hr3nueckoil KapTUHbBI MHpa.

TexHuueckue ycTpOHCTBa W MPAKTHYECKOE TPHUMEHEHHWE: I03MMETp, Kamepa BuibcoHa,
SJICPHBINA peakTop, aToMHasi bomoa.

Jlemoncmpayuu

CuéTunK HOHU3HUPYIOMINX YACTHII.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomol
HccnenoBanue TpekoB 4acTuIl (0 TOTOBBIM (GoTorpadusim).

Pa3pnen 8. DiieMeHTBHI ACTPOHOMUH U ACTPOPU3MKH

Oransl pa3BUTUs acTpoHoMuUU. [IpukitagHoe 1 MUPOBO33pEHUECKOE 3HAUEHHE aCTPOHOMMUH.

Bun 3B€3anoro He6a. Co3Bes3aus, spKue 3BE3/1bI, JIAHETHI, X BUANMOE ABHKCHHUE.
CoiHeuHas cCUcTeEMA.

Comnnue. ConmHeuHast akTUBHOCTh. MlctouHuk sHeprun ConHua v 3BE3/. 3BE3MBI, UX OCHOBHBIE

XapakTepUCTUKHU. JluarpaMma  «CHEKTPaJbHBIA KJIacC — CBETUMOCTB». 3BE3NBI  TJIABHOM

IIOCJIE0BATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTbB) JUIsl 3BE3/ TJIaBHOM MOCIEA0BATEIbHOCTH.
BuyTtpennee crpoenue 38€31. COBpeMEHHbIE MTPEICTABICHHS O IPOUCXOKIEHUH U 3Botonuu ConHia
U 3BE31. DTanbl )KU3HU 3BE3.

Muneunbii [lyte — nHama [Nanaktuka. [lonoxxenue u nemxenue ConHua B ['amaktuke. Tumbl
rajlakTuk. Paquoranaktuky u kBazapsl. UEpHbIE ABIPHI B sIpax rajJakTHK.



Bcenennas. Pacumpenne Beenennoii. 3akon Xa66ma. Paszoeranue ranakruk. Teopust bonbioro
B3pbIBa. PenukToBOE U3iyueHuE.

Macmrabnas cTpykrypa Beenennoit. MeraranakTuka.

Hepewénnsie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

HaGnronenuss HEBOOPYKEHHBIM TJIa30M C HCIOJIb30BAaHHEM KOMIIBIOTEPHBIX HMPUIOKECHUN IS
ONpe/eNiCHUs] TOJIOKEHUST HEeOEeCHbIX OOBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3IHS
CeBepHOro noxymapus 1 sipkue 3BE3/Ibl.

Hab6monenus B reneckon JIynsl, uraner, Maeunoro [TyTu.

O0o0maroniee NnoBTOpPeHUE

Ponb ¢u3uku u acTpoHOMHM B SKOHOMHYECKOU, TEXHOJIOTUYECKOM, COIUAIBHON U ITUYECKOU
chepax OeATEIBHOCTH YelIOBEKa, POJib U MECTO (U3MKH U aCTPOHOMHH B COBPEMEHHOW HAy4YHOMH
KapTUHE MHpA, POJib (GU3NYECKON Teopuu B (POPMUPOBAHUU MPEICTABICHUNA O (pU3HMUECKON KapTHHE
MHUpa, MecTo (u3MUecKol KapTUHBI MHUpa B OOIMIEM pSIy COBPEMEHHBIX E€CTECTBEHHO-HAYYHBIX
MPEJCTABICHUI O IPUPO/IE.

MexnpeamMeTHbIe CBSI3H

N3yuyenne kypca ¢usuku 0a3oBoro ypoBHsS B 11 Kkiacce ocymiecTBisieTcss € Y4ETOM
COZIep KAaTEIBHBIX MEKIPEIMETHBIX CBS3€H ¢ KypcaMH MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpapuu u
TEXHOJIOTUHU.

Mesicnpeomemmnvle nonamus, CBI3aHHbIE ¢ U3YYEHHEM METOJIOB HAYYHOI'O MO3HAHUS: SBJICHHUE,
HayuyHbIi (akT, TUMOTE3a, (U3MUEcCKas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJIEHUE, SKCIIEPUMEHT,
MOJIETUPOBAHUE, MOIEIb, U3MEPEHHE.

Mamemamuxa: pelleHHe CHUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (YHKIMHM: CHHYC,
KOCHHYC, TAHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI U MX IMPOEKLIUU
Ha OCHU KOOPJUHAT, CJIO0XKEHHUE BEKTOPOB, IPOU3BOIHBIE 3JI€MEHTAPHBIX (QYHKIMHA, MPU3HAKU TOJ00M
TPEYroJbHUKOB, OIpe/IeIeHHE IIIOLAAN IUIOCKUX GUryp u o0béma Ted.

buonocus: s>nexktpuueckue SBICHUSI B JKUBOHM IpHpojne, KojeOaTelnbHbIE IBUKEHHS B JKUBOUN
IIPUPOJIE, ONITUYECKUE SIBIICHUS B )KUBOU NIPUPOAE, ACUCTBUE PaJliallii Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KpUCTAJTIMYECKAsl CTPYKTypa TBEPIBIX TEJ, MEXaHU3MBI
o0pa30BaHMs KPUCTATUINYECKON PEIIETKH, CIEKTPAIbHBIN aHAIN3.

l'eocpagpua: MarHUTHBIE TONIOCAa 3€MIIM, 3alie)KM MArHUTHBIX pya, (OTOChEMKA 3E€MHOM
IIOBEPXHOCTH, IPEJCKA3AHNE 3EMJIIETPSCEHUH.

Texnonocusi: TUHUM DJIEKTPOIEpenad, TEHEpPATop IEPEMEHHOIO TOKa, 3JEKTPOJBUIATEID,
WHAYKIMOHHAs TMe4yb, pajap, paAuoONpUEMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neus,
MPOEKIIMOHHBIN anmnapar, BOJJOKOHHAs ONTHKA, COJIHEYHast OaTapes.

IIJIAHUPYEMBIE PE3YJIbTATbI OCBOEHHSI MPOI'PAMMBI 1IO ®U3UKE HA
YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHMUSA
OcBoenue yuebHoro npeamera «Pu3nka» Ha YpOBHE CPEIHETO 001Iero oopasoBaHus (0a30BbIN
YpOBEHb) JODKHO OOECHEeYnuTh JOCTIKEHUE CIEAYIOIIMX JMYHOCTHBIX, METalpeIMETHBIX U
MPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JINYHOCTHBIE pe3yJbTaThl OCBOEHMsI yueOHoro mnpeamera «®Pu3nka» JOJKHBI OTpaXKaTh
TOTOBHOCTb M CIHOCOOHOCTh OOYYalOIIMXCSl PYKOBOJCTBOBAThCS C(HOPMHUPOBAHHON BHYTpPEHHEH
MO3UIMEH JUMYHOCTH, CUCTEMOH LIEHHOCTHBIX OpPUEHTAllMil, MO3UTHUBHBIX BHYTPEHHHX YOEKICHUH,
COOTBETCTBYIOLIUX TPAJAULUOHHBIM IIEHHOCTSM POCCHUICKOrOo OOILECTBA, PaCIIMPEHUE >KU3HEHHOTO



OTBITAa W ONBITA JIEATEIBHOCTH B TPOIECCE pealn3alii OCHOBHBIX HAINPAaBJICHUN BOCIUTATEIHHON
JeSTeIbHOCTH, B TOM YHUCIIC B YaCTH:

1) rpa:kaaHCcKOro BOCIMTAHUSA:

c(OPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIMK O0YYaAIOUIErocsi Kak akKTUBHOTO U OTBETCTBEHHOI'O
YJIeHA POCCHICKOTO OOIIECTRA;

NPUHATHE TPAJUIMOHHBIX OOIIEYETIOBEUECKUX TYMAHUCTHUECKUX H  JEMOKPAaTUYECKUX
IIECHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO JIE€ATEIbHOCTh B HHTEpecax TIpa)JaHCKOro OOIIeCTBa,
y4acTBOBAaTh B CAMOYTPaBIEHUHU B 00pa30BaTeIbHON OpraHU3aluy;

YMEHHE B3aUMOJICHCTBOBAThH C COIMAILHBIMA MHCTUTYTAMH B COOTBETCTBUU C UX (QYHKIUSMU U
Ha3HAYCHHEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOM NEATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(OPMHPOBAHHOCTH POCCUHCKOM IpaKTaHCKOW UIACHTHYHOCTH, MATPUOTHU3MA,;

IIEHHOCTHOE OTHOIICHHE K TOCYIaPCTBCHHBIM CHMBOJIAM, JOCTHKCHHSIM POCCUHUCKUX YYEHBIX B
o0nactu (PU3UKU U TEXHUKHU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIEHUBATh CHUTYAIlMI0 M MPUHWMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHUCJIE B JESATEIbHOCTH YYEHOTO;

OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OYIyIIEro;

4) 3cTeTHYECKOTr0 BOCIIMTAHUS:

ACTETHYECKOE OTHOIIECHUE K MHpPY, BKJIIOYAs ICTCTHKY HAyYHOTO TBOPYECTBA, MPHUCYIIETO
busnueckoil Hayke;

5) TPyA10BOr0 BOCIIHTAHUSI:

WHTEpEC K pa3ImIHbIM chepam TpodeCCHOHATBHON JIEATEIIPHOCTH, B TOM YHUCIIe CBSI3aHHBIM C
¢u3UKOW W TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymiell mnpodeccun u
pealn30BbIBaTH COOCTBEHHBIC KIU3HEHHBIC TUTAHBI;

TOTOBHOCTh W CIOCOOHOCTh K OOpa30BaHHIO M CaMOOOpa30BaHHIO B 0o0nacTh (U3MKU Ha
MPOTSKEHUU BCEU KU3HH;

6) 3K0JIOrMYecKOro BOCIUTAHMS

cOPMUPOBAHHOCTh ~ DKOJIOTUYECKOW  KYJNbTYphI, OCO3HaHHWE TJIO0ATBHOTO  XapakTepa
AKOJIOTHUECKUX TPOOIIEM;

IJTAHUPOBAHUE W OCYIIECTBIICHHE JCHCTBHII B OKPYXaIOIIEH Cpele Ha OCHOBE 3HAHMS IEleH
YCTOWYMBOTO Pa3BUTHS YCIIOBEUECTBA;

paciivpeHue OMbITa ACSITeTbHOCTA KOJOTHYECKOW HAIMPaBICHHOCTH Ha OCHOBE HMMEIOIIUXCS
3HaHUU 10 (PU3HKeE;

7) HEHHOCTH HAYYHOT'O MO3HAHMS

c(OPMHUPOBAHHOCTh MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
¢bu3nveckoil HayKw;

OCO3HAaHWE I[EHHOCTH HAYYHOW JEeSATENIbHOCTH, TOTOBHOCTH B IMpoIlecce U3Y4YeHUsS (PH3UKU
OCYIIECTBIISATH MPOEKTHYIO U UCCIIEI0BATENbCKYIO NEATENIBHOCTh MHANBUIyaIbHO U B TPYyIIIIE.

METAIIPEJIMETHBIE PE3YJIBTATBI
Ilo3naBaTenbHBbIE YHHBeEPCAJIbHBIE YUeOHbIe JeiCTBUSA
ba3oBble JJoruueckue AecTBUS:
CaMOCTOATENIbHO  (OpMyJIMpOBaTH M aKTyallM3UPOBaTh NpoOIEeMy, paccMaTpuBaTh €
BCECTOPOHHE;



OTIPECIIATH IENU AeSTeILHOCTH, 33]JaBaTh apaMeTPhl M KPUTEPUH UX TOCTHIKCHUS,
BBISIBJISTH 3aKOHOMEPHOCTH U MPOTHBOPEYHUS B PACCMATPUBAEMBIX (PU3UUYECKUX SBICHUSX;
pa3pabarbIBaTh IUIAH pEIICHUS MPOOJIEeMBbI C YYETOM aHajIu3a MMEKONIUXCS MaTepUAIBHBIX H

HEMaTepHaJIbHBIX PECYpPCOB;

BHOCUTh KOPPEKTHUBBI B JIEATEIHHOCTh, OILIGHUBAThH COOTBETCTBUE pE3YJbTATOB LEISM,
OIICHUBATh PUCKU MMOCIIEICTBUHN ACITEILHOCTH;

KOODJMHUPOBaTh W  BBINOJHATH pPabOTy B YCIOBUSAX pEabHOTO, BHUPTYaJIbHOTO H
KOMOWHUPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIUICHUE IPU PEIICHUH XU3HESHHBIX TIPOOJIeM.

Ba3oBble uccienoBareibcKue 1eHCTBUS:

BIIQ/ICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MMOHSATHSAMHI M METOIaMU (PU3HUYECKON HAYKH;

BJIQJICTh HABBIKAMH yUEOHO-HCCIICIOBATEIBCKON M TPOSKTHOM JICATEIILHOCTH B 00JacTH (DU3UKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOMCKY METOJIOB PELICHHS 337a4 (U3NIECKOTO
COJICpKaHUsl, IPUMEHEHHUIO PA3JIMYHBIX METO/IOB MTO3HAHMUS;

BIIQJICTh BHUJAMH JCSITCILHOCTH TI0 TIOJYYEHUIO HOBOTO 3HAHHS, €ro WHTEPIpETaIiH,
peoOpa3oBaHUIO0 U TIPUMEHECHHUIO B Pa3IMYHBIX YYEOHBIX CUTYaIMsIX, B TOM YHCJE TPU CO3JaHHU
y4eOHBIX MPOEKTOB B 00JIaCTH (PU3HKH;

BBISIBJISTH IPUYUHHO-CIICJICTBEHHBIC CBS3H M aKTYaTU3UPOBATh 337a4y, BEIBUTATh TUIIOTE3Y €€
pelICHUs, HAXOAWTh APTYMEHTHI U JOKA3aTeIbCTBA CBOMX YTBEPXKICHHH, 3a/1aBaTh MapameTpbl U
KPUTEPHUH PEIICHHUS,

aHAJIM3UPOBATh MOJIyUYCHHBIC B XOJIC PEHICHUS 3aJa4ll Pe3yJIbTaThl, KPUTHUECKH OICHUBATh UX
JIOCTOBEPHOCTb, POTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh W (HOPMYJIHMPOBATH COOCTBEHHBIC 3aJlaud B 00pa30BaTCILHOW IESATEILHOCTH, B TOM
quclie PU U3YYeHUU (DU3HKHY;

JaBaTh OLEHKY HOBBIM CHTYAIUsIM, OIIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh MIEPEHOCUTD 3HAHUS 10 (PU3UKE B IPAKTHUECKYIO 001aCTh KU3HEICITSILHOCTH,

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00JIacTeH;

BBIIBUTATh HOBBIE HJI€H, TPeJIaraTh OPUTHHAIBHBIE IOAXObI M PEIICHNUS;

CTaBUTH MPOOIEMBI U 33a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PELICHUS.

Pa6ora ¢ undopmanueii:

BJIQJICTh HAaBBIKAMH TOJTydeHUsI HHPOPMAITUU (PU3NISCKOTO COACPKAHMS M3 UICTOTYHHKOB Pa3HBIX
TUTIOB, CaMOCTOSITEIbHO OCYIIECTBISATh TOWCK, aHAIM3, CUCTEMATH3AMI0 U HWHTEPIPETAIUIO
nH(OPMAaIIUY PA3IUYHBIX BUIOB U (OPM MPEICTABICHUS;

OIICHUBAThH JJOCTOBEPHOCTH HH(OPMAIIHH;

WCIOJIb30BaTh CPEJCTBA MH(POPMAITMOHHBIX W KOMMYHHUKAIIHOHHBIX TEXHOJOTHUH B PEIICHHUH
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OPTaHU3AlMOHHBIX 3a/lad C COONIOJICHHEeM TpeOOBaHUMU
APrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, PECYPCOCOEPEKEHHS, MPABOBBIX U ITHUECKUX HOPM,
HOPM HH(GOPMAIIMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3UYECKOTO COJEPIKAHHS B Pa3IUYHBIX (hopMarax ¢ y4éTOM Ha3HAUYCHUS
uHpOpMallUM ¥ IEJIEBOM  ayAUTOpPHUM, BBIOUpAas ONTUMAJIbHYIO (OpMYy TMPEACTaBICHUS U
BU3YaJIH3aIiu.

KoMMyHHMKaTHBHBbIE YHUBEPCAJbHbIE Y4eOHbIe 1eCTBUSA:
OCYILECTBIIATH OOLICHHE HA YPOKaX (PU3MKU U BO BHEYPOUHOI IEATETHLHOCTH;
pacro3HaBaTh MPEANOCHUTKA KOH(DIMKTHBIX CUTYAIMi U CMATYaTh KOH(IUKTHI;
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOJIb30BAaHUEM SI3bIKOBBIX CPE/ICTB;
MMOHUMATh U UCIOJIb30BaTh MPEUMYILIECTBA KOMaHIHON U HHIUBUAYaIbHON pabOThI;



BBIOMpPAaTh TEMAaTHUKy W METOJIbl COBMECTHBIX JEHCTBUH C ydu€TOM OOIIUX HHTEPECOB H
BO3MOKHOCTEHN KayKJI0T'0 4ICHA KOJUIEKTUBA;

IIPUHUMATH LI€JId COBMECTHOU JI€ATEIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH JIEUCTBHS 110
€€ JOCTHKEHHUIO: COCTAaBJATh IUIAH JEHCTBUM, pacCHpencsiaTh POJM C y4€TOM MHEHHMH Y4YaCTHUKOB,
00CyX/1aTh pe3yJIbTaThl COBMECTHOU PabOTHI,

OLIEHUBATh KAa4eCTBO CBOETO BKJIAJa M KaXKIOrO YYaCTHHKA KOMAaH[bl B OOLIMI pe3ysibTaT MO
pa3paboTaHHBIM KPUTEPUSIM;

IpeayiaraTb HOBBIE MPOEKTHI, OLICHMBAaTh HJAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOW 3HAUMMOCTH;

OCYLLIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IMOBEICHUE B PA3IMYHBIX CUTYalUAX, IPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh HHUITUATUBHBIM.

PeryisiTuBHbIe YHHBepCaJIbHbIE yUeOHbIe JIeiicTBUS
Camoopranu3anusi:

CaMOCTOSITENTFHO ~OCYIIECTBIISITh TMO3HABATENBHYIO JEATEIBHOCTh B 007MacTd (UMK |
aCTPOHOMHUHU, BBISIBJIATH TPOOJIEMBI, CTAaBUTh U (POPMYITUPOBATH COOCTBEHHBIC 33/1a4H;

CaMOCTOSITENIFHO COCTABJIATH IIJIaH pEIICHUS pPAacuy€THBIX M KAdyeCTBEHHBIX 3a7ad, IUIaH
BBITIOJTHEHUS TIPAKTHYECKON PabOTHI ¢ yUETOM MMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXXHOCTEH 1
MPEAIOYTEHHUI;

JlaBaTh OLEHKY HOBBIM CHTYaIUsIM;

pacimupsaTh paMKH y4eOHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHU;

JienaTh OCO3HAHHBIA BHIOOP, apryMEHTHPOBAaTh €ro, OpaTh Ha ce0sS OTBETCTBEHHOCTH 3a
pelieHue;

OLIEHUBATh MIPHOOPETEHHBIN OTIBIT;

croco6cTBOBaTh ()OPMUPOBAHUIO U TPOSIBICHUIO APYAUIMH B 00IACTH (PU3UKHU, MOCTOSHHO
MOBBIIIATH CBOM 00PAa30BATEIBHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IJMOLHOHAJIbHBIH HHTEJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallMsiM, BHOCHUTb KOPPEKTHBBl B JESITENbHOCTb, OIICHUBATH
COOTBETCTBHUE PE3YJIHTATOB IIEJISIM;

BJIQJICTh HABBIKAMM I1O3HABATEIBHOM pedIeKCHM KaK OCO3HAHHUSI COBEPIIAEMBIX JEHCTBUM U
MBICJIUTEIIBHBIX TPOIECCOB, MX PE3YIHTATOB M OCHOBAHUIA,

MCIOJIb30BaTh MPUEMBI pe(hJICKCUU TSl OLICHKH CUTYallud, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PEIICHUS M0 UX CHIKEHUIO;

MIPUHUMATh MOTHBBI U @pTYMEHTBI JPYTHX TIPH aHAIHU3E PE3YJIbTaTOB JCITCILHOCTH;

MIPUHUMATH ce0sl, TOHUMAas CBOU HEJOCTAaTKU U JIOCTOWHCTBA;

MIPUHUMATh MOTHBBI U apTYMEHTHI JPYTHX MIPU aHAIHU3E PE3yIbTaTOB AEITEIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mporecce mocTmkeHHsT JTUYHOCTHBIX PE3YJIBTATOB OCBOCHHUS IMPOTPAMMBI MO (PU3UKE A
YPOBHSI CpefaHero oOmiero oOpa3oBaHus y OOYYarONIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
WHTEJUIEKT, Mpernonaraiomui chopMUpPOBaHHOCTD:

CaMOCO3HaHUS, BKJIIOYAIOMIETO CHOCOOHOCTh TOHMUMATh CBOE SMOIMOHAILHOE COCTOSHUE,
BHJICTh HANPABJICHUS Pa3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B cebe;

CaMOpEeryJIMpPOBaHMsl, BKIIIOYAIOLIETO0 CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTDH 32
CBOE TOBEJCHUE, CIIOCOOHOCTh AJalTHPOBATHCS K SMOIMOHATBHBIM H3MEHEHHSM M TIPOSBISATH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHUBAIIMU, BKIIIOYAIOLIEH CTpEMIIEHHE K TOCTHKEHHUIO 1IeNTU U YCIeXY, ONTUMU3M,
MHUIMATUBHOCTh, YMEHHUE IHCTBOBATh UCXO/IA U3 CBOMX BO3ZMOKHOCTEH;



OMIIaTHUH, BKJIIOanOIJ_Ieﬁ CIIOCOOHOCTh ITOHHUMATH OMOIHWOHAJIBHOC COCTOSIHUC [PYTruX,
YYUTBIBATH €ro Npu OCylmeCTBICHUN 06H_[€HI/I$I, CIIOCOOHOCTB K COYYBCTBHUIO U COIICPCIKNBAHUIO,

COIIMAJIbHBIX HAaBBIKOB, BKJIOYAarOIIMX CIIOCOOHOCTD BBICTpAanMBaTb OTHOLICHUA C JOPYTHMH
JJFOABbMU, 336OTI/ITI>C$I, IIPOSABJIATE HUHTEPEC U Pa3peilaThb KOHq)J'II/IKTBI.

MNPEIMETHBIE PE3YJbTATHBI

K xonmy oOyuenus B 10 kiacce mpeaMeTHbIe pe3yiabTaTbl Ha 0a30BOM YPOBHE JOJDKHBI
OTpaxkaTh c(HOPMUPOBAHHOCTH Y O0YHAIOIIUXCSI YMEHUI:

JEMOHCTPUPOBATh Ha MPUMEpPax pojb U MecTo (Gu3uKku B (HOPMHPOBAHHHM COBPEMEHHOM
HAay4YHOW KapTUHbl MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKM M TEXHOJIOTMM, B IPAKTUYECKON
JIeATSIIHFHOCTH JIFO/ICH;

YUUTHIBaTh TPAHUIIBI MPUMEHEHHUS H3yUYEHHBIX (U3MYECKUX MOJENeil: MaTepuaibHas TOYKa,
WHEepLHaIbHAs CUCTEMa OTCUYETA, aOCOMOTHO TBEPAOE TENO, UCANIBHBIN a3, MOJEIHU CTPOCHUS T'a30B,
KHUAKOCTEH U TBEPBIX TEJI, TOUEUHBIN AIEKTPUUYECKUI 3apsii IPU pellieHnU GU3NUYECKUX 3a/1ay;

pacrio3HaBarh (pu3mUecKHe SBICHHS (ITPOIECCh) M OOBICHATH MX HAa OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KUHETHYECKON TEOPUU CTPOCHHS BEIIECTBA U OJICKTPOAMHAMHUKH: PaBHOMEpPHOE U
PaBHOYCKOPEHHOE NPSMOJIMHEHHOE JBM)KEHUE, CBOOOJHOE MaJieHHe Tel, JBUKEHHUE 10 OKPYKHOCTH,
MHEpIMs, B3auMoericTBre e, 1uddy3us, OpOyHOBCKOE IBHKEHUE, CTPOSHHE KUAKOCTEH U TBEPABIX
TeJl, WU3MEHEHHe oO0béMa Tel NpU HarpeBaHUM (OXJIAXKJEHUH), TEIJIOBOE PAaBHOBECHE, HCIIApPEHMUE,
KOHJICHCAIlUs, TUIABJICHHE, KPUCTaUIM3alusl, KUTIEHUE, BIKHOCTh BO3/yXa, MOBBIIICHHE JaBIICHUS
rasa Ipu €ro HarpeBaHWU B 3aKPBITOM COCYZE€, CBSI3b MEXAY MapaMeTpaMH COCTOSIHMS rasza B
U30IpolLeccax, JeKTpU3alus Tell, B3aUMOACHCTBHE 3aps0B;

ONMCHIBATh MEXAHUYECKOE JIBM)KEHUE, MCITIONb3Yys (DU3MUECKUE BEIMUYMHBI: KOOpJIWHATA, MYTh,
IIEpEMEIIEHUE, CKOPOCTb, YCKOPEHHME, Macca Tela, CHJla, MUMIIYJbC TeJa, KUHETHUYECKas JHEprus,
NOTEHIMAJbHAsE OJHEprHs, MeXaHudeckas paboTa, MeXaHM4YecKas MOIIHOCTb; IpPH ONHCAHUHU
MPaBWJIbHO TPAKTOBAaTh (PU3MUECKUU CMBICI HCIOJB3YEMBIX BEJIMYMH, UX O003HAUECHUS U €IUHUIIB,
HaXOJUTh (POPMYJIbI, CBSA3BIBAIOIINE TaHHYIO (U3NYECKYIO BEIMUUHY C APYTUMHU BEIMUYNHAMU;

OIMCHIBATh U3yUYCHHbIE TEIUIOBbIE CBOMCTBA TEJ U TEIUIOBBIE SIBICHUS, UCHOB3Ys (pusnueckue
BEJIMYMHBL: JJaBJICHHUE Ta3a, TEMIIEpaTypa, CPEIHAS KUHETHYECKas DHEPIUsl XaOTUYECKOrO JABMXKEHUS
MOJIEKYJ, CpeIHEKBaJpaTH4Has CKOPOCTh MOJIEKYJ, KOJHWYECTBO TEIUIOThI, BHYTPEHHSS JHEPIHUs,
pabora raza, Kodh(PUIMEHT MOJE3HOTO JAEHCTBUS TEIJIOBOTO JBHUTATENIS;, MPU OMHMCAHWH TPABHIHHO
TpakToBaTh (PU3UYECKUN CMBICT HCIHOJB3YEMBIX BEJIUYMH, UX O00O03HAYEHMs] M €AMHMUILIbI, HAXOJUTh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETUYMHY C JPYTUMH BeJTMUHNHAM;

ONMCHIBATh H3YYECHHBIE DJIEKTPUYECKUE CBOMICTBA BEIIECTBA M DJIEKTPUYECKHUE SIBICHHUSA
(mporecchbl), MCHONB3YS (PU3MUECKHE BEIMYMHBI: JIEKTPUUYECKUN 3apsfll, SJIEKTPUYECKOe IOJIe,
HaNpsLKEHHOCTh TOJIS, MOTEHIUAN, Pa3HOCTh MOTEHIMAIOB; MPHU ONUCAHUH IPABUIBHO TPAKTOBATh
¢u3nyeckuif CMBICT HMCIONB3YEMbIX BEIUYMH, MX O0003HAUEHUs M €IMHHIIBI; yKa3blBaTh (HOPMYJIHI,
CBSI3bIBAIOIIUE JAHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMH BETMYHMHAMU;

aHAJIM3UPOBaTh (U3NYECKUE TIPOLECChl U SIBICHHUSA, HCIOJB3Yys (uU3Mueckue 3aKkoHbl U
NPUHIUIBL: 3akoH BcemupHoro tsrotenus, |, |l u Il 3akonsr HeloToHa, 3aKkoH coxpaHeHUs
MEXaHMUYECKOM 3HEPIHM, 3aKOH COXPAHEHMsI MMITLYJIbCA, MPUHLMII CYNEpHO3ULUU CHJI, IPUHLUI
paBHONpPABUS MHEPLHUAIBHBIX CHUCTEM OTCYETA, MOJIEKYJSPHO-KMHETUYECKYIO TEOPHIO CTPOCHHS
BEIIECTBA, I'a30BbI€ 3aKOHBI, CBSI3b CPEAHEH KMHETUYECKOW IHEPIHH TEIUIOBOTO JBUKEHUS MOJEKYI C
a0COJIIOTHOM TEMITepaTypoi, TEPBBIA 3aKOH TEPMOJIWHAMHKH, 3aKOH COXPAHEHHS JJICKTPHUUECKOTO
3apsiza, 3akoH KysoHa, mpu 3ToM pa3nnyarh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €T0 MaTEMAaTHYECKOE
BBIpQ)XEHUE U yCIIOBUS (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH;



OOBSICHAT OCHOBHBIC TMPUHIUIBI JACHCTBUS MAIlMH, MPUOOPOB M TEXHUYECKUX YCTPOMCTB;
pa3nuyaTh ycaoBUs UX O€30MACHOTO MCIIOIB30BaHMS B TOBCEIHEBHOM KU3HM,

BBIMOJIHATh 3KCIIEPUMEHTHl IO HCCIENI0BaHMIO (PU3MUYECKUX SBJICHUH M IPOLECCOB C
HCIOJIb30BAaHUEM MPSMBIX U KOCBEHHBIX M3MEPEHUH, MpU 3TOM (OpMYyIHpOBaTh MpolieMy/3anady u
THNOTE3y Y4YeOHOTo SKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3 MPEIOKEHHOro 000pynIoBaHHUA,
MIPOBOJIUTH OMBIT U (POPMYITHUPOBATH BHIBOBI;

OCYILECTBIIATh MPSIMbIE U KOCBEHHbIE M3MEpeHUs (PU3MYECKHX BEIUYMH, IIPU 3TOM BBIOMpAThH
ONTUMAJIbHBIA CHOCOO H3MEPEHHs M HCIOJIb30BATh M3BECTHBIE METOJbl OLEHKH IOIPEIIHOCTEH
HU3MEPEHUI;

UCCIIEIOBAaTh 3aBUCHUMOCTH MEXAY (DU3MYECKHMMU BEIHMYMHAMH C HCIIOJIB30BAaHHEM IPSMBIX
U3MEPEeHUH, TMpH OSTOM KOHCTPYHUPOBATh YCTAHOBKY, (UKCHUPOBATh pPE3YyJbTAThl IOJYyYCHHOH
3aBUCUMOCTH (PM3MYECKUX BEIMYMH B BHUJE TaONMIl U TpaUKOB, AEJaTh BBIBOJBI IO pe3yJbTaTaM
UCCIIEIOBAHMS;

coOmoaTh mpaBmiia 0e30MacHOTO TPy/Aa MPH MPOBEICHUN HCCIECAOBAHUA B paMKax y4eOHOTO
9KCIIEPUMEHTA, Y4eOHO-MCCIIEI0BAaTENbCKOW U IMPOEKTHOW JAESTEIBHOCTH C  HCIHOJIb30BAHUEM
M3MEPUTENbHBIX YCTPOMCTB U 1aOOpaTOPHOro 000PYAOBaHUS;

pemaTh pacyéTHble 3aJaud C SBHO 3aJlaHHON (PU3UYECKOM MOJIENbI0, UCIIONb3Ys (U3NUECKue
3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAIM3a YCJIOBUS 33Jaui BEIOMPATh (PU3MUYECKYIO MOJIEIb, BBIACISATD
¢usnveckre BETUYMHBI M (POPMyYIBI, HEOOXOMUMBIE IS €€ pemieHHs, NPOBOIUTH PACUYETHl U
OLIEHUBATh PEATLHOCTD MOJYYECHHOTO 3HauUeHHs (PU3MUECKON BEINYHHBI,

pelars KadyeCTBEHHBIE 3aJaud: BbICTPAWBATh JIOTUYECKH HENPOTUBOPEUYMBYIO ILIETIOUYKY
pacCyXJIeHUI ¢ ONOPOi HA M3YUCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (DU3UYECKUE SBIICHNUS,

WCIOJIb30BaTh NPHU PEIIEHUHU Y4eOHBIX 33/1a4 COBpEMEHHbIE HH(POPMAaIIMOHHBIE TEXHOJIOTUH IS
MIOUCKA, CTPYKTYPUPOBAHUS, WHTEPHpPETAlMd W TPEACTaBICHUs Y4yeOHOW W Hay4YHO-TIOMYJISIpHON
uHpOpMaLNY, MOJYYECHHON W3 pa3IMYHBIX MCTOYHHUKOB, KPUTHYECKH AaHATU3UPOBATh MOJIyYaeMYHO
uH(pOpMalLIO;

MIPUBOJIUTH MPUMEPHI BKJIa/la POCCUICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
00BSICHEHHUE MPOLIECCOB OKPYIKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHI;

HCIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (U3MKE B MOBCEJHEBHOHN >KHM3HU I OOeCHeueHHs
0e30MacHOCTH NpU OOpaleHuu ¢ NpubopaMu U TEXHUYECKMMM YCTPOWMCTBAaMH, JI COXpaHEHUs
3JI0pOBbS U COOJIIOICHNS HOPM IKOJIOTUYECKOTO MOBEACHHS B OKpY Kalollel cpeie;

paboTaTe B TpylIe C BBIMOJHEHHEM DPAa3JIMYHBIX COLHUAIBHBIX POJICH, IUIaHUpOBaTh padoTy
IPYMIIbI, pallMOHAIBHO paclpeleNiaTh 00A3aHHOCTH U IJIAHUPOBATh JAEATEIBHOCTh B HECTaHJIAPTHBIX
CUTyallusiX, aJleKBaTHO OIIEHMBAaThb BKJIAJ KaXJOr0 U3 YYacTHUKOB TPYINIbl B peEIICHHE
paccMaTpuBaeMoi TPOOIEMBI.

K xonmy oOyuenus B 11 kiacce mpeaMeTHbIe pe3yiabTaTbl Ha 0a30BOM YPOBHE JOJDKHBI
OTpaxkaTb C(HOPMUPOBAHHOCTD y OOYUYAIOIIMXCS YMEHHUI:

JEMOHCTPUPOBaTh Ha MpUMEpPax pojb U MecTo (Gu3uku B (HOPMHPOBAHHHM COBPEMEHHOM
HAay4YHOW KapTUHBl MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKM W TEXHOJIOTMM, B NPAKTUYECKOMN
NS TeIbHOCTH JIIO/IEH, LIEJIOCTHOCTD U €IMHCTBO (PM3UUECKOM KapTUHBI MUPA;

YUUTBIBATh  TIPAaHUIBI  MPUMEHEHHS  U3YYEHHBIX  (U3MUYECKUX  MOJENeH:  TOUCHHBIH
JNEKTPUYECKUI 3apsi, JIyd CBETa, TOYCUHBIM MCTOYHHK CBETA, SIACPHAs MOJENb aTOMa, HyKJIOHHAs
MO/I€JIb aTOMHOT'O 5iipa MPH peleHNH (PU3NYEeCcKHX 3a/1ad;

pacrio3HaBaTh (U3MYECKHE SBIEHUS (Ipolecchl) M OOBICHATh HMX Ha OCHOBE 3aKOHOB
AJIEKTPOAMHAMUKNA M KBAaHTOBOM (PM3MKH: 3JEKTpUYECKass HPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XMMHMYECKOE, MATHUTHOE IEUCTBUS TOKA, B3AaUMOJECHCTBAE MAarHUTOB, DJIEKTPOMAarHUTHasi UHAYKLHNSA,
NCHCTBUE MAarHUTHOTO TIOJS Ha IPOBOAHMK C TOKOM M JBWKYLIMMCS 3apsl, JJIEKTPOMAarHUTHBIE
KoieOaHWs W BOJIHBL, MPSIMOJMHEHHOE pAaCHpOCTpaHEHHWE CBETa, OTPAKEHHUE, IPEIOMIICHHE,



uHTephepeHIys, TMPPaKkIuid U MOIApU3aHI CBETa, AUCIEPCUS CBETa, (POTOINEKTPUIECKUN FPPEeKT
(poroaddexr), cBeTOBOE mAaBlieHHWE, BO3HUKHOBEHUE JIMHEWYATOrO CIIEKTpa aroMa BOJOPOJA,
€CTECTBEHHAsl U MCKYCCTBEHHAsl PalOaKTUBHOCTb;

ONMCHIBaTh M3YYEHHbIE CBOWCTBA BeLIECTBAa (DJIEKTPUYECKHE, MAarHUTHbIE, ONTHYECKHE,
AJIEKTPUUYECKYIO TPOBOAMMOCTh PA3IMYHBIX CpPEld) M 3JICKTPOMAarHUTHBIC SIBICHHUSA (IIPOIECCHI),
UCTONB3Ys (PU3MUECKUE BEIMYUHBI: JIEKTPHUUECKUH 3apsiji, CUiIa TOKA, AIIEKTPUYECKOE HANpPsKEHHUE,
JIEKTPUUYECKOE COIPOTHBIIEHUE, PA3HOCTh IOTEHLUAJIOB, 3JIEKTPOJBIDKYIAs cuja, paboTa TOKa,
MHAYKIUS MarHuTHOrO Iojisi, cwia Amnepa, cuia JlopeHla, MHIYKTMBHOCTb KaTYIIKH, 3HEPrUs
JIEKTPUUYECKOT0 U MAarHUTHOrO IOJIEH, MEepUOJ] M 4YacToTa KoJieOaHUM B KoiiebaTeabHOM KOHTYDE,
3apsii M CWIa TOKAa B TPOLECCE TapMOHMYECKHX JJICKTPOMAarHUTHBIX KojeOaHHi, (OKycHOe
paccTosHUE W ONTHYECKasl CHJIAa JIMH3BI, IPU OMHCAHUU MPABUIBHO TPAKTOBATH (PU3UYECKUNA CMBICIT
UCHOJIb3YEMBIX BEIMYUH, UX 0003HAYEHUS U €AMHUIIBI, YKA3bIBaTh (POPMYJIbI, CBSI3bIBAIOLIUE JAHHYIO
(U3NYECKyI0 BEIMYUHY C APYTMMU BETUUYMHAMU;

OIMCHIBATh M3YYCHHBIC KBAHTOBBIC SIBICHUS U TPOLECCHI, UCTONB3YsS (U3NUECKUE BETUYMHBI:
CKOpOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETA, PHEPTUsS M HMMITYJIbC (OTOHA,
NepuoJl NOJypaclaaa, 3HEepPrus CBSA3M aTOMHBIX fJep, NpU OINUCAaHUM HPAaBUIBHO TPAKTOBATh
¢u3nyeckuil CMBICT MCIIOJIB3YEMbIX BEJIMYMH, MX O003HAUEHUS M €IMHMIbI, YKa3bIBaThb (OPMYIIbI,
CBSI3BIBAIOIIUE JIaHHYIO (PU3MUECKYIO BEIMYHMHY C JPYTMMH BEIMYMHAMH, BBIYUCISATH 3HAYCHHE
(U3HYECKON BETMIMHBL;

aHAJIM3UPOBaTh (PU3MUECKUE TMPOLECCHl M SIBIEHUS, MCIONb3ys (PU3MUECKUE 3aKOHbI H
OpUHLUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIbHOIO U MapajlIeIbHOIO COEAMHEHUS MPOBOIAHUKOB,
3akoH  Jlxoynms—JIeHma, 3akOH  SJEKTPOMAarHWTHOW  WHIYKIHH, 3aKOH  MPSIMOJIMHEHHOTO
pacrpoCTpaHeHHsT CBETa, 3aKOHBl OTPAKEHUS CBETa, 3aKOHBI TPEJIOMJICHHS CBETa, YpPaBHEHHE
OiHiTeiiHa U1 poTod(d(dexTa, 3aKOH COXPAHEHUs SHEPrHM, 3aKOH COXPAaHEHHs] UMITYJbCa, 3aKOH
COXpaHEHHUs 3JIEKTPUYECKOro 3apsja, 3aKOH COXPAHEHHUS MaccoBOTO YHUCIIA, MOCTylaThl bopa, 3akoH
pPaIMOaKTHBHOTO pachaga, NpW JTOM pa3iuyaTrbh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe BhIPAXKEHHUE U YCIOBHS (IpaHuULbl, 00JaCTH) IPUMEHUMOCTH;

OIIpeNIeNIATh HalpaBJIeHUEe BEKTOpa MHIYKIIMM MAarHUTHOTO IOJI IMPOBOJHHMKA C TOKOM, CHIIBI
Awmnepa u cuibl JlopeHna;

CTPOUTDH U ONUCKHIBATH U300pAKEHUE, CO3/ITaBAEMOE TIJIOCKUM 3€pKaJIOM, TOHKOH JINH30M;

BBITIOJIHATh OKCIIEPUMEHTHl TI0 HUCCIEIOBAaHHIO (PU3MUYECKUX SBJICHUH W MPOIECCOB C
HCMOJIb30BAHUEM TNPSMBIX U KOCBEHHBIX M3MEPEHUM: MpU 3TOM (GOpMyJIHpoBaTh MpodieMy/3aiady U
TUIIOTE3y Y4YeOHOTo OSKCIEpUMEHTa, COOMpaTh YCTAaHOBKY W3 MPEII0KEHHOro 000pynoBaHMA,
MIPOBOJIUTH OTBIT U (POPMYITHPOBATH BHIBOIBI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIC M3MEpeHUs] (PM3MYECKUX BEIUYMH, MPH ITOM BHIOMPATH
ONTUMANIBHBIA CHOCO0 H3MEPEHHsT U HCIHOJb30BATh H3BECTHBIE METOIBl OLIEHKHM IOTPEIIHOCTEH
U3MEPEHMUI;

WCCIIEIOBAaTh 3aBUCUMOCTH (PH3MUECKUX BEJIMYHH C UCTIOJIH30BAHUEM IPSIMBIX U3MEPEHUIl: MpH
3TOM KOHCTPYHPOBATh YCTaHOBKY, (DMKCHPOBATh PE3yJIbTATHI TOTYYCHHOW 3aBUCHMOCTH (DU3NIECKUX
BEJIMYMH B BUJIE TaOIUI] U TPapHKOB, JAeJaTh BEIBOJBI IO PE3yJIbTaTaM UCCIIEI0BAHUS;

coOoaTh mpaBmiia 0e30MacHOr0 TPy/Aa MpH MPOBEJICHUU HCCIIECAOBAHUM B paMKax y4eOHOTro
HKCIEPUMEHTA, Y4eOHO-UCCIIEOBATEIIbCKOM M MPOEKTHOW JIEATENBHOCTH C HCIOJIb30BAHUEM
W3MEPHUTEIIbHBIX YCTPOUCTB | JIaOOPAaTOPHOTO 00OPYT0BAHHS;

pemaTh pacyéTHbIe 33Jaud C SBHO 3a/JlaHHOW (PM3UYECKON MOJENbI0, UCTONb3Ys (PU3UUECKUe
3aKOHBI U NMPUHLIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 33Jaud BEIOMPATh (PU3UUYECKYIO MOJEIb, BHIACTATH
¢usnyeckue BeIUUMHBI M (HOpMyJbl, HEOOXOOUMBbIE Ul €€ pELIeHMs, NPOBOAMTH PacU€Thl U
OLIEHUBATh PEATILHOCTD MTOJyYEHHOTO 3HAYE€HUs! (PU3NUECKON BETHUUHBI;



peliaThb KA4YCCTBCHHLIC 3aJavW: BBICTpAWBATH JIOTUYCCKU HCHUIPOTUBOPCUUBYIO IICIIOYKY
paccyXKJIeHHi ¢ ONOpOl Ha N3y4YEeHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHHUS,

UCIIOJIF30BATh NPU PEIICHUH YYEOHBIX 3a/1a4 COBPEMEHHbIE HH()OPMALMOHHBIE TEXHOIOTUH IS
MIOUCKA, CTPYKTYPHPOBAHUS, WHTEPIpPETALMM W TPEICTABICHUS Y4eOHOW W HAY4YHO-TIOMYJISIPHON
uHpOpMAaLKY, MOJYYCHHON W3 pPa3IMYHBIX HMCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATH MOIYyYaeMYIO
nH(pOPMAIIHIO;

OOBSCHATH NPUHIMIIBI JCHCTBUS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyarh
YCIIOBUS UX 0€30MacHOTO MCIIOIb30BAaHHS B TIOBCETHEBHOW KU3HH;

HPUBOJIUTH IIPUMEPHI BKJIA/Ia POCCHMCKUX U 3apyOEKHBIX YIEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
00BSICHEHHUE MPOIIECCOB OKPYIKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

HCIIOJIb30BATh TCOPCTUYCCKUC 3HAHUSA I10 (bH?;HKC B HOBCCIIHGBHOfI KU3HHU OJI1 obecrieyeHnst
0e30MmacHOCTH NpU OOpallleHHH C NPUOOpaMHM M TEXHUYECKUMH YCTPOHCTBAMH, IJISi COXPaHEHHS
3JI0POBBS U COOJIIOICHHS HOPM 3KOJIOTHYECKOT0 TIOBEICHUS B OKPY KaloIIeil cpeze;

pabotaTe B Tpymnme C BBIMOJHEHHEM DPA3JIMYHBIX COIHUAIBHBIX pOJICH, IUIAHUPOBATh paboTy
IpyNIbl, palMOHAIBHO paclpeAessiaTh 00s13aHHOCTH U IUIAHUPOBAThH JIEATEIIBHOCTh B HECTAHAAPTHBIX
CUTyallMsIX, aJeKBaTHO OICHMWBATh BKJIAJ KaXIOrO W3 YYacCTHUKOB TPYHNIBI B pEIICHUE
paccMaTpuBaeMoil MpoOIEeMBl.



TEMATHYECKOE INTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
Ne i/ Konrpouabnsie IIpakTnyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
Paznean 1. PU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
11 ®u3KKa U METO/Ibl HAYYHOT'O IIO3HAHUS 2 Bubmmorexa IOK
https://m.edsoo.ru/7f41bf72
Utoro no pazneny 2
Paznen 2. MEXAHUKA
bubnuoreka [IOK
21 Kueatiia > 1 https://m.edsoo.ru/7f41bf72
bubanorexa [JOK
22 Auramica ! https://m.edsi.ru/7f41bf72
bubmmnoreka HOK
2.3 3aKOHBI COXpaHEHUS! B MEXaHUKE 6 1 1 https:/m.e dsc])_]é).ru 17§410b§72
Hroro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubmuorexa [IOK
TEeOpUn https://m.edsoo.ru/7f41bf72
bubnnoreka [JOK
32 OCHOBEI TEpMOHHAMHKH 10 L https://m.edS(])lo.ru/7f41bf72
33 ArperaTHbpie COCTOSIHHSI BEIIECTBA. 5 bubnuoteka [JOK
®da30BBIC TTEPEXOJIBI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Paznen 4. JIEKTPOANHAMUKA
4.1 DneKTpocTaTHKa 10 1 bu6muoreka [IOK



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

https://m.edsoo.ru/7f41bf72
4.9 [TocTosiHHBIN 35IeKTpUYECKHil TOK. TOKH B 12 1 1 bubmuorexa [JOK
Pa3ITUYHBIX CpeIax https://m.edsoo.ru/7f41bf72
Hroro mo pazaeny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4
11 KITIACC
KoanuecTBo yacos JJIeKTPOHHBIE
Ne i/ HaunmeHnoBaHMe pa3/ie/ioB U TeM Kontpoabhbie  [IpakTudeckue (uudposrbie)
NMPOrpamMMbl Bcero paGoTHI paGoTHI o0pa3oBaTe/bHbIE
pecypcsl
Pazpen 1. JIEKTPOJANHAMUKA
11 MaruauTtHoe nojie. DJeKTpOMarHuTHas 11 1 3 bubnnorexa [HOK
WHTyKIIHS https://m.edsoo.ru/7f41c97c
Utoro no pazneny 11
Pasnen 2. KOJIEBAHUSA 1 BOJIHBI
21 MexaHn4YeCcKHe U 3JIEKTPOMArHUTHBIE 9 1 bubnnorexka [JOK
KoJIeOaHus https://m.edsoo.ru/7f41c97c
29 MexaHu4YeCcKHe U 3JIEKTPOMArHUTHBIE 5 1 bubnuoreka [IOK
BOJIHBI https://m.edsoo.ru/7f41c97c
bubnnoreka [JOK
23 Orriica 10 3 https://m.edsi.ru/7f41c97c
Uroro mo pazneny 24

Pasnea 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

3.1

OCHOBBI CIEIIMAIBHON TEOPUHU
OTHOCUTEJIbHOCTH

Uroro no pazgeny

4 1

4

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97c

Paznen 4. KBAHTOBAS ®U3UKA



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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bubmuoreka [JOK

4.1 DJIeMEHTHI KBAHTOBOU OITTUKU 6 https://m.edsoo.ru/7f41c97¢
bubmuoreka [JOK
4.2 4
Crpoerne aroma https://m.edso0.ru/7f41c97c
bu6mmoreka [IOK
4.3 ATOMHOE 51pO > https://m.edsoo.ru/7f41c97c
Uroro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97c
Uroro no pazneny 7
Paznen 6. OBOBLIAIOLIEE IOBTOPEHUE
bubnnorexa [HOK
6.1 Obobmaromee nosropene 4 https://m.edsi.ru/7f4lc97c
Utoro no pazneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 7
MNOYPOYHOE IIVNIAHUPOBAHUE
10 KJIACC
N KosmnuecTBo yacoB Jara DJIeKTPOHHBbIE HU(PPOBLIE
w/n Tema ypoka Beero Kontpoabusbie IIpakTnueckue 3yeHns o0pasoBaTejbHbIe
padoTsbI padoThI pecypcbl
1 ®usnka — Hayka o npupone. Hayunsre 1 bu6muoreka [JOK
METO/IbI TIO3HAHHS OKPYXKAOIIEr0 MUPA 01.09.2023  https://m.edsoo.ru/ff0c32e2
Ponb u MecTo puszuku B MUPOBaHUU
2 C(())BpeMeHeIfI:O; i)a;quﬁ K(EggnHIiOMHpa, B 1 bubmmorexa LIOK
04.09.2023  https://m.edsoo.ru/ff0c33e6

MPaKTUYECKON JEATETHFHOCTH JIIOIeH



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/ff0c32e2
https://m.edsoo.ru/ff0c33e6

Mexannueckoe IBUKEHUE.
OTHOCHUTEIBHOCTE MEXAHUYECKOTO

bu6nmoreka [IOK

3 nsrkenus. [lepeMerienue, CKOpOCTb, 08.09.2023 ' https://m.edsoo.ru/ff0c3508
YCKOpEeHue
4 PaBHOMEpPHOE ITPAMOJIMHEHOE Bu6mumoteka [JOK
JBHKECHHE 11.09.2023  https://m.edsoo.ru/ff0c3620
5 CrapToBas quarHocTudeckas pabora
15.09.2023
PaBHOyCKOpEHHOE IPSIMOJIMHEMHOE bubnnorexa [JOK
6 nBkenue. CBoOOIHOE NTaCHHE. 18.09.2023 https://m.edsoo.ru/ff0c372e
YckopeHue cBOOOIHOTO MaCHHS https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiinoe npuxkenue. [[Buxenue Bu6motreka [JOK
MaTepUaIbHON TOYKH 110 OKPYKHOCTH 22.09.2023  https://m.edsoo.ru/ff0c3ada
IIpunuun oTHOCUTENBHOCTH [ 'anumes.
8 I/II:IepIIIII/IaJIBHI)IG CUCTEMBI OTCYETA. brbmmorexa LIOK
. 25.09.2023  https://m.edsoo.ru/ffOc3be8
[IepBsiit 3ak0oH HproToHa
Macca tena. Cuna. [Ipunuun
9 CYTIEPIIO3UINH CUJI. BpTopL(I)ﬁ 3aKOH bubmmorexa LOK
. 29.09.2023  https://m.edsoo.ru/ffOc3be8
HeroToHa 1151 MaTepuaibHON TOYKH
10 Tperuii 3akoH HeroToHa 115 bubmuoreka [IOK
MaTepUualIbHBIX TOYEK 02.10.2023  https://m.edsoo.ru/ffOc3be8
11 3aKoH BceMUpHOTO TsiroreHus. Cuia bubmuorexka [JOK
TspkecTu. [lepBas kKocMHuUecKasi CKOPOCTh 06.10.2023  https://m.edsoo.ru/ff0c3d00
bu6nunorexa LIOK
12 Crna ynpyroeti. Saxor [yxa. Bee rera 00.10.2023  https://m.edsoo.ru/ff0c3e18
Cuina tpenusi. Koadduument tpenus.
13 Cuna CEHpOTI/IBJ‘IeI({bI/Iq:I I'IHpI/I IIBI/IE(GHI/II/I Bubmmorexa HOK
13.10.2023  https://m.edsoo.ru/ffOc3f76
TeNa B KUAKOCTH WJIH ra3e
14 [ToctynaTenbHoe U BpaliaTeabHOe bu6mmoreka [IOK
JBUKEHHE a0COTIOTHO TBEPAOTO Tela. 16.10.2023 | https://m.edsoo.ru/ffOc41a6
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Mowment cuibl. [lneyo cuinl. YciioBus
paBHOBECHS TBEPAOTO Teja

15

HNMnynsc MaTepuanbHOU TOYKH,
CHUCTEMBI MAaTEPHUAIIBHBIX TOYEK.
Nmnynbe cunbl. 3aK0H COXpaHEHUs
UMITyJIbCa. PeakTUBHOE IBUKEHHE

20.10.2023

bubnunoreka LIOK
https://m.edsoo.ru/ff0c43d6

16

17

Pabota u MOLIHOCTD CHIIBI.
Kunerndeckas sHeprust MaTepuaabHON
Touku. Teopema 00 U3MEHEHUN
KMHETUYECKOW SHEPIUU

[ToTeHuManbHast SHEPTHSL.
[MoreHumanbHas 3HEPTHsl yIPyro

e OPMHUPOBAHHOM MTPY>KUHBL.
[MoreHumanpHas 3HEPrHsl TeJa BOJIU3U
MOBEPXHOCTU 3eMIIH

23.10.2023

27.10.2023

bubnunoreka LIOK
https://m.edsoo.ru/ff0c4502

bubnunoreka LIOK
https://m.edsoo.ru/ff0c461a

18

IToTeHnManbHBIC U HENOTECHIIMAIBHEIC
cuibl. CBs3b pabOTHI HEMTOTEHITMATBHBIX
CHJI C I'3MEHCHHEM MEXaHHISCKOM
SHEPrUM CUCTEMBI TeJ. 3aKOH
COXpaHEHHUS MEXaHWYECKOU SHEPTUH

10.11.2023

bubmmoteka IIOK
https://m.edsoo.ru/ff0c478c

19

JlaGopatopHas pabota «MccnenoBanue
CBSI3HM pabOThI CUJIBI C U3MEHEHHEM
MEXaHUYECKOM dHEpruu Tena Ha
IIpUMepe PacTsSKEHHs] pE3UHOBOTO
KIyTay

13.11.2023

20

21

KonTpomnpHas pabota mo Teme
«Kunemaruka. /[nnamuka. 3aKOHBI
COXPAHEHUS B MEXAHUKE»

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-
KHMHETUYECKOM Teopuu. bpoyHoBCcKoe

17.11.2023

20.11.2023

but6mmorexa [IOK
https://m.edsoo.ru/ffOc4b74

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc4dc2
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nswkenue. Auddysus

22

23

24

XapakTtep JBUKEHUS U B3aUMOICHCTBUS
yacTull BeulecTBa. Mojenu cTpoeHust
ra3oB, )KUJAKOCTEU U TBEPABIX TEI
Macca mounekyin. KonndecTBo BeliecTsa.
ITocrosinHast ABorazipo

TennoBoe paBHOBecue. TeMmieparypa u
eé m3mepenue. [llkana remneparyp
Lenbcus

24.11.2023

27.11.2023

01.12.2023

25

26

27

Wneanpueiii raz 8 MKT. OcHOBHOE
ypaBueHue MKT

AOcomoTHas TemrepaTypa Kak Mepa
cpeqHel KHHETUYECKOM SHEPruun
JIBUOKEHUS MOJIEKYJI. Y paBHEHHUE
MenaeneeBa-Knanelipona

3akoH /lanbToHa. ["a30BbI€ 3aKOHBI

04.12.2023

08.12.2023

11.12.2023

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4fde

bubnuoreka [IOK
https://m.edsoo.ru/ffOc511e

28

JlabopaTtopHast pabota «HcciaenoBanue
3aBUCHUMOCTH MEX]y IapameTpaMu
COCTOSTHUS Pa3peKEHHOTO Ta3ay

15.12.2023

29

30

31

32

H3omponecchl B UI€AIbBHOM Ia3e U UxX
rpagudeckoe mpeICTaBIeHNuE
BuyTtpennss sneprus
TEPMOIMHAMHYECKOIN CUCTEMBI U
croco0bI e€ n3Mmenennst. Koimuectso
TEIUIOTHI U paboTa. BHyTpeHHss sHEeprust
OJHOATOMHOI'0 HJCaJIEHOIO ras3a

Buas! Tenonepenaun

YV nenbHas TEII0EMKOCTh BEIIECTBA.

18.12.2023

22.12.2023

25.12.2023

bubmmoreka IIOK
https://m.edsoo.ru/ff0c570e

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5952

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c5c36

bu6nunorexa LIOK
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KonmdecTBo Temnors npu 29.12.2023  https://m.edsoo.ru/ff0c5c36
Tertonepenaye. AnuabaTHbBIN TIpolece
33 [lepBrlii 3aKOH TEPMOJMHAMUKY U €TI0 Bu6muoteka [JOK
NPUMEHEHHE K H30IpoIieccam 12.01.2024  https://m.edsoo.ru/ffOc5efc
34 HeobOpaTtuMocTh MpoIeccoB B MPUPOJIE. bubmuorexa [JOK
Bropoii 3ak0H TepMOAMHAMHUKH 15.01.2024  https://m.edsoo.ru/ff0c6230
35 ITpunnun nevicrBus u KII/I TermoBoi bubnunoreka LIOK
MaIIUHBI 19.01.2024  https://m.edsoo.ru/ff0c600a
36 Huki Kapuo u ero KITJ] 99 01.2024
37 DKOJOTHYECKHe MPOOIeMbl
TEIJIOOHEPTETUKH 26.01.2024
38 O06o6mmarmuil ypok «MoteKyspHas bubmmoreka [JOK
¢u3uka. OCHOBBI TEPMOJMHAMUKI) 29.01.2024  https://m.edsoo.ru/ff0c6938
KonTtponpsHast pabora o Teme
39 ((MOJiEKyHﬁpHI;H ¢u3nka. OCHOBBI Bubmmorexa HOK
02.02.2024  https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKID
40 [TapoobpazoBaHue M KOHACHCAIHSL. bubmuoreka [IOK
HcnapeHue u KumeHune 05.02.2024  https://m.edsoo.ru/ff0c63b6
41 AOcomoTHAsS U OTHOCHUTEIIbHAS bubmmoteka IIOK
BJIQKHOCTh BO31lyXa. HachIeHHBIH TTap 09.02.2024  https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucrammueckue n
42 aMmopdHbIe Tena. AHU30TPOIHS CBOMCTB bubmuorexka [JOK
KpucTayuioB. JKukue KprucTaibl. 12.02.2024  https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbBIE MaTepUAIIbI
[InaBneHue U KpucTaIn3aIus.
43 VY nenbHast TennI())Ta nnaBneIIJIMﬂ. bubmmorexa LIOK
16.02.2024  https://m.edsoo.ru/ff0c6708
CyOnumarnus
44 VYpaBHeHUe TeroBoro 6ajgaHca Bubmmorexa HOK
19.02.2024  https://m.edsoo.ru/ff0c6820
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OnexTpuzanus Tea. JINEKTPUIECKUN

bubnunoreka LIOK

45
3apsi. J[Ba BUIa 3JIEKTPUUYCCKUX 3aPSI0B 26.02.2024 | https://m.edsoo.ru/ffOc6bcc
[IOJIYIIPOBOHUKH. H COXPaHEHUs
YHpOBOA p 01.03.2024  https://m.edsoo.ru/ffOc6bcc
AIIEKTPUIECKOTO 3apsia
o ES&HMOH;ﬁCTBHe 3Uap5[I[0B. 3akoH ) Bumiorexa LIOK
oHa. ToYeuHBIH DIIEKTPUUECKUIA
I MICKTP 04.03.2024  https://m.edsoo.ru/ffOc6ced
3apsin
| D e
P uu yrep ! . P 11.03.2024  https://m.edsoo.ru/ffOc6df2
nosiert. JInHuu HanpsHKEHHOCTH
49 Pabora cun a1exkTpocTaTHuecKoro moJs. Bu6motreka [JOK
[Morenuuan. Pa3HOCTh MMOTEHIUAIOB 15.03.2024 = https://m.edsoo.ru/ffOc6f00
PO i BuGunotexa LIOK
p ’ 18.03.2024  https://m.edsoo.ru/ff0c7018
JmanekTpudeckast MpOHUIIAEMOCTh
51 DnexTpoéMkocTh. KoHnencarto bubmorexa HOK
P P ROHA P 22.03.2024  https://m.eds00.ru/ff0c7126
52 S(J)II:KZEZZITW()KOaCT;IFeH?":;O;S SYKEHHOTO bubmorexa HOK
g pa- P P 01.04.2024  https://m.edsoo.ru/ffOc72c0
KOHJICHCATOpa
JlabopaTtopHast pabota "H3mepenue
53 .
ANEKTPOEMKOCTH KOHIEHCaTopa" 05.04.2024
IIprHIMIT NENCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOTTMPOBAILHOTO
54 anmnapara, CTpyWHOIo IpuHTepa. 08.04.2024
DJIEKTpOCTaTUUYECKas 3alUTa.
3a3eMileHne AIEKTPOnpruOOpoOB
55 DNEKTPUYECKU TOK, YCIOBHUS €r0
cymectBoBaHus. [locTosanbIi ToK. CHita 12.04.2024



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

toka. Hanpsbxenue. ConpoTuBieHue.
3akon Oma 115 yyacTka Lenu

56

[MocnenoBarenbHOE, MapajliebHOE,
CMEIIaHHOE COCIMHEHHIE TIPOBOIHUKOB.
JlaboparopHas pabota «3ydeHue
CMEIIIAaHHOTO COCTUHEHHSI PE3UCTOPOBY

0.5

15.04.2024

bubnunoreka LIOK
https://m.edsoo.ru/ff0c74f0

57

58

59

60

PaboTa 1 MOLTHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxoyins-Jlenna

3akon OMa A1 TOJTHOM (3aMKHYTOI)
aneKkTpudeckou nenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«M3mepenne J/1C nuctouHuka ToKa U €ro
BHYTPEHHETO COIPOTUBIICHUS

DNeKTPOHHAs TPOBOAUMOCTH TBEPIBIX
METaJIJIOB. 3aBUCUMOCTD CONMPOTHUBIICHUS
METAJUIOB OT TEMIIEPaTyPhl.
CBepXIpoBOIUMOCTh

DNEKTPUYECKUN TOK B BAKyyMe.
CBolicTBa AJIEKTPOHHBIX ITyYKOB

0.5

19.04.2024

22.04.2024

26.04.2024

27.04.2024

bubnunoreka LIOK
https://m.edsoo.ru/ff0c7838

bubmuoreka [{OK
https://m.edsoo.ru/ffOc7ae0

61

[HonynpoBoaHUKH, UX COOCTBEHHAS U
pUMecHas mpoBoArUMocTh. CBOMCTBA
p—~n-niepexoaa. 11omynpoBoIHUKOBEIE
npudopbI

03.05.2024

bubmmoreka IIOK
https://m.edsoo.ru/ff0c84ae

62

DNEeKTPUUECKUH TOK B pacTBOPax U
pacruiaBax 3J€KTPOJIUTOB.
DNEKTPOIUTHYECKAs TUCCOLUAITHS.
DIIEKTPOIIN3

06.05.2024

but6mmorexa [IOK
https://m.edsoo.ru/ff0c82ba

63

DIIeKTPUYECKHI TOK B Ta3ax.
CamocTosTeTbHbIN 1
HECaMOCTOSTENbHBIN pa3psaa. MomHus.

10.05.2024

but6mmorekxa [IOK
https://m.edsoo.ru/ffOc84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

ILmazma
KonTponbhas pabota no teme
64 «Qnexrpocraruka. [locTosHHBII 1 1 Bu6muoteka [JOK
ANEKTPUYECKHIA TOK. TOKH B pa3IMYHBIX 13.05.2024  https://m.edsoo.ru/ffOc8a8a
cpenax»
DnekTpuueckue nprudopbl U yCTpocTBa
65 U UX HI;)aKTI/I‘-IeCKOIZB anfI)MeHe};mS. 1 bubmmorexa LIOK
17.05.2024  https://m.edsoo.ru/ffOc86fc
[IpaBuna TexHuKH 6E30MACHOCTH
O06006mamui ypok bu6nmorexa LIOK
66 1
«DNEeKTPOTUHAMHUKA» 20.05.2024 = https://m.edsoo.ru/ffOc88be
67 Pesepsublit ypok. Utorosas 1 1 Bbu6moreka [JOK
KOHTpOJIbHAsE paboTa 24.05.2024  https://m.edsoo.ru/ff0c8c56
68 PesepBHelit ypok. O06o01aromumii ypok 1 bubnnorexa [JOK
o temaM 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBILIEE KOJIMYECTBO YACOB I1O0 68 5 4
[TPOT'PAMME
11 KJIACC
No KosamnuecTBo yacoB Jata JJIeKTPOHHBbIE LM (PPOBHIE
, Tema ypoka Kontposibubie  IIpakTHueckue o0pazoBaTebHbIE
n/n Bcero U3YYCeHUS
padoThI padoTbI pecypchl
[TocTosiHHBIE MAaTHUTBHI U KX
1 B3auMo/iericTBUEe. MarHuTHOE TOJIE. 1 bubmuorexa [JOK
Bekrop MaruuTHOW MHAYKIUH. JIMHIN 04.09.2023  https://m.edsoo.ru/ff0c9778
MarHUTHON WHTyKITUU
MarHuTHOE 110JI€ IPOBOJJHUKA C TOKOM.
2 OmnsIT OpcTena. B3:HMO§eﬁCTBHe 1 bubmorexa IOK
06.09.2023  https://m.edsoo.ru/ffOc98fe
MIPOBOJIHUKOB C TOKOM
3 JlaGopatopHnas pabora «3yuenue 1 1 bubnuorexa [IOK



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe

MAarauMTHOI'O IOJIA KaTylIKHu C TOKOM)»

11.09.2023

https://m.edsoo.ru/ff0c98fe

JlelicTBME€ MarHUTHOTO TTOJIS Ha
IIPOBOAHMK ¢ ToKkoM. Cuita Amnepa.
Jlaboparopuas padota «lccienoBanue
JEHCTBHS MIOCTOSTHHOTO MarHuTa Ha
paMKy ¢ TOKOM»

13.09.2023

bubmuorexa [JOK
https://m.edsoo.ru/ff0c9ac0

JlelicTBME MarHUTHOTO TTOJIS Ha
JBUKYLIYIOCS 3apsyKEHHYIO YaCTHILY.
Cuna Jlopenna. Pabora cuibl Jlopenna

Bxonnas konTponbHas pabota

OnexkTpomMarauTHas HHAyKIus. [ToTok
BEKTOpa MarHuTHON unaykuu. I1C
MHIYKUIHUU. 3aKOH 3JIEKTPOMAarHUTHOM
unaykiun dapanes

18.09.2023

20.09.2023

25.09.2023

bubmuorexa [JOK
https://m.edsoo.ru/ff0c9df4

Jlaboparopuas padota «VccienoBanue
SABJICHUS BHGKTpOMaFHHTHOﬁ HHAYKOWUW

27.09.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

10

11

12

NunykTuBHOCTSH. SBIeHUE
camonHaykIuu. 3J1C caMOMHIYKITUH.
DHeprusi MarHUTHOTO TOJISI KaTYIIKH C
TOKOM. DJIEKTPOMArHuTHOE IOJIe

TexHuueckue ycTpoiucTBa U ux
IIPUMEHEHHE: IOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTHI, JJIEKTPOABUTATENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YACTHII,
MHJyKIHOHHAs [1€Yb

Ob6o0maromuit ypok «MarautHoe mosie.
DJeKTPOMAarHUTHAS WHYKIIUS»

KonrtponbHast pabora no Teme
«MarsuTHOe nojue. DJIeKTpOMarHuTHas

02.10.2023

04.10.2023

09.10.2023

11.10.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

bubnmoreka [JOK
https://m.edsoo.ru/ff0cab82

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58



https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58

WHIYKIUSD

13

14

15

16

17

18

19

CB0OOIHBIE MEXaHNYECKME KOIeOaHusl.
Iapmonnueckue konebanus. YpaBHEHUE
TapMOHHYECKHUX KOJIeOaHUH.
[IpeBpamienue 3eprun

JlaboparopHas padora «ccnenoBanue
3aBUCUMOCTH NIEPHO]IAa MAJIBIX
KoJieOaHu# Tpy3a HAa HUTHU OT JJIMHBI
HUTU U MACCHI TPy3a»

Konebatenbublit KoHTYp. CBOOOIHBIE
3JIEKTPOMarHUTHBIC KOJIcOaHus B
UJCATHHOM KOJIeOaTeTbHOM KOHTYpE.
AHAIOTHS MEXKy MEXaHHYCCKUMH U
AIEKTPOMArHUTHBIMH KOJICOaHUSIMU

®opmyna TomcoHa. 3akoH COXpaHEHUS
SHEPTUH B UIeaTbHOM KOJIe0aTeIbHOM
KOHTYpe

[IpencraBienue o 3aTyXaroNINX
KoseOaHusx. BelHyXIeHHBIE
MexaHHJecKHue Konebanus. Pe3onanc.
BoinyXIeHHBIE 2IEKTPOMAarHUTHBIS
Kose0anus

IlepemennsbIit Tok. CHHYCOUJAJIBHBIN
[IEpEMEHHBIN TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIUTYHOE U
JENCTBYIOLIEE 3HAUEHHUE CUJIbI TOKA U
HaIpsKEHUs

Tpancdopmarop. [IpousBozacrtso,
nepeaaya v norpedieHue
JJIEKTPUYECKON SJHEPTUU

16.10.2023

18.10.2023

23.10.2023

25.10.2023

08.11.2023

13.11.2023

15.11.2023

bubmuoreka [JOK
https://m.edsoo.ru/ffO0caf06

bubmuoreka [JOK
https://m.edsoo.ru/ff0ch820

bubmuoreka [JOK
https://m.edsoo.ru/ffOch9c4

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cbhh86

bu6nmoreka [JOK
https://m.edsoo.ru/ffOchd34



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

Y CTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHE MIEKTPUYECKOTO 3BOHKA,

bu6mmoreka [IOK

20 reHeparopa nepeMeHHOro TOKa, JTMHUI 20.11.2023 = https://m.edsoo.ru/ffOcc324
aNeKTponepeaay
DKOJIOrM4eCcKUe pUCKU IIpU
91 MIPOU3BOJICTBE DIIEKTPOIHEPTUH.
KynbeTypa ucrnonb3oBanmst 22.11.2023
AEKTPOIHEPTHH B MMOBCEAHEBHON KU3HU
MexaHu4decKue BOJIHBI, YCIOBUS
29 pacnpoctpanenus. [lepuoa. Ckopoctb bubnuorexa [JOK
pacrpoCTpaHeHHsI U JJTUHA BOJIHBI. 27.11.2023 @ https://m.edsoo.ru/ffOccab4
[Tonepeunblie ¥ MPOIOJILHBIE BOJTHBI
93 3ByK. CKOpOCTh 3BYyKa. | pOMKOCTH bubnuorexa [JOK
3ByKa. Beicota Tona. TemOp 3Byka 29.11.2023  https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHHIE BOJIHBI, UX
24 CBOﬁC”ll:)Ba U CKOPOCTb. UlKa.;Ia bubmorexa LIOK
04.12.2023  https://m.edsoo.ru/ffOccfe0
AJIEKTPOMArHUTHBIX BOJH
o5 [TpuHIMIIBI paTUOCBSI3U U TETIEBUACHHUS.
PazButue cpencts cBs3u. Paanonokanus 06.12.2023
26 KonTponbnas padora «Konebanus u bubnnoreka [JOK
BOJIHBD» 11.12.2023  https://m.edsoo.ru/ffOcc6f8
[IpsamonHENHOE pacIpOCTPaHEHUE
27 CBpeTa B OHHOpOJlHr:)fI CII:;GI[;)TOHGIIHBIﬁ bubmorexa HOK
13.12.2023 = https://m.edsoo.ru/ff0cd350
HWCTOYHHUK cBeTa. JIyu cBera
OTtpaxkeHune cBeTa. 3aKOHBI OTPAKEHUS
28 CBepTa. IToctpoenue 1/1306pa>1<e§1/1171 B bubmorexa IOK
18.12.2023  https://m.edsoo.ru/ffOcd4e0
TJIOCKOM 3epKajie
[Ipenomnenne ceera. [lonHoe
29 Bl—fYTpeHHee otpaxkeHnue. [IpenenbHbIit Bu6miorexa LIOK
20.12.2023  https://m.edsoo.ru/ff0cd7f6

YTOJI MMOJIHOT'O BHYTPCHHETO OTPAKCHUA



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6

JlaGopatopnas pabora «M3mepenue

bubmuorexa [JOK

30 [OKa3aTesIs MPEIIOMIICHHS CTEKIIa 25.12.2023 = https://m.edsoo.ru/ffOcd67a
Jlunzel. [loctpoenne n300paxeHwii B
31 JIMH3E. CDOpM}IjJIa TOHKOU JIIj/IHSBI. Bubmorexa LIOK
27.12.2023  https://m.edsoo.ru/ffOcddle
VYBenu4ueHue JTuH3bI
39 JlaboparopHas padora «ccnenoBanue
CBOWCTB M300paKEHUH B JIMH3AX) 10.01.2024
Hucnepcus cera. Cl0KHBIN COCTaB
33 oenoro ceera. L[er. JlabopaTopHas
pabora «HabmroaeHue aucrnepcun 15.01.2024
CBETa»
34 Wutepdepennms cera. Audpaxius bubnnorexa [HOK
cera. JludpakironHas pemeéTka 17.01.2024  https://m.edsoo.ru/ffOced22
35 ITonepedHOCTH CBETOBBIX BOJIH. bubnnorexa [HJOK
[Monsipu3anus cBera 22.01.2024  https://m.edsoo.ru/ff0cf02e
36 OnTryeckue MpruOOPHI U yCTPOICTBA U
yCIIOBUS UX O€30MacHOr0 MPUMEHEHUs 24.01.2024
['paHUIBI MPUMEHIUMOCTH KJTACCHYICCKOM
37 ngaHII/IIKI/I. pHOCTyJ'IaTBI crennaIbHOI bubmorexa HOK
29.01.2024  https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTENBHOCTH
OTHOCHUTETBHOCTH OJTHOBPEMEHHOCTH.
38 3ameicHue BpeMeHi " c]i))KpameHHe bubmmoreia LIOK
31.01.2024  https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprus U UMIYJIbC PETSITUBUCTCKOM
39 qaCT};IuH. CBSISBy Maccl::)m C DHEpTHeH 1 bubmorexa [JOK
05.02.2024  https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHS TTOKOS
KonTponbnas pabota «Ontuka. OCHOBBI
40 CHCHIfaHLHOﬁ feopm/l bubmorexa HOK
07.02.2024  https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEILHOCTI»
41 ®oronsl. opmyina [Inanka. DHeprus u bubnuorexa [IOK



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
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https://m.edsoo.ru/ff0cf6f0

UMIYJIbC (HOTOHA 12.02.2024  https://m.edsoo.ru/ffOcfel6
42 OTKpBITHE U UCCIIEIOBAHUE bu6mmoreka [IOK
dorordpdekra. Onwitel A. I'. Cronerosa 14.02.2024  https://m.edsoo.ru/ffOcffc4
3akoHbl poToddpexra. YpaBHEeHHE
43 BﬁHmTegI)Ha ,I[.]'Iq})lq)(i)OTOB(l)(;@)CKTa. bubmmorexa LIOK
19.02.2024  https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢porodaddexra
44 Hasnenue ceera. Onwitsl [1. H. bubnmoreka [JOK
JlebeneBa. XuMu4eCcKoe JEUCTBUE CBETA 21.02.2024 | https://m.edsoo.ru/ff0d04a6
TexHuyeckue ycTpoucTBa u
45 MIPAKTUIECKOE TPUMCHCHUE:
(doTodreMeHT, POTOAATYNK, COTHEUHAS 26.02.2024
Oarapesi, CBETOIHO]]
46 Pemenue 3amay mo teMe «9JI€MEHTEI bu6mmoreka [IOK
KBAaHTOBOM OITHKH 28.02.2024  https://m.edso00.ru/ff0d0302
Mogens aroma Tomcona. OnbIThI
47 PeSIe[p(bopz[a 10 PACCESTHUIO 0-9aCTHII. bubmmorexa LIOK
04.03.2024  https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJenb aToMa
bu6mmoreka [IOK
48 Hocryratst bopa 06.03.2024  https://m.edsoo.ru/ff0dOafa
Hznyyenue v norjolnieHue (OTOHOB MPU
49 nepeyxone aToMa C oillllioro y?)OBHs[ ’ bubmmoreia LIOK
. 11.03.2024  https://m.edsoo.ru/ff0dOafa
SHEPTUU HA Opyroi. Buapl cCieKTpoB
BonHoBsie cBolicTBa yacTull. BosHbI 1€
50 Bbpoitnsa. KopnyckynsspHO-BOITHOBOR bubnuoreka [IOK
nyanu3M. CITOHTaHHOE ¥ BBIHYKICHHOE 13.03.2024  https://m.edsoo.ru/ff0dOca8
M3JIy4YeHUe
OTKpBITHE paInOaKTUBHOCTH. OIBITHI
51 Pe3el;¢)op)1§ :110 OTIpeIeTICHUIO COCTaBa Bu6miorexa LIOK
18.03.2024  https://m.edsoo.ru/ff0d0fd2
PaMOAKTUBHOTO U3TyUYEHUS
52 CoiicTa anb(a-, 6era-, raMmma-



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
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HU3JTy4YCHUA. Bausnue pPaanOaKTUBHOCTH
Ha JKUBBIC OPraHU3MblL

20.03.2024

53

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacman. DIeKTpOHHBIN
Y TIO3UTPOHHBIN OeTa-pacnaz. ['amma-
U3JIy4eHue

01.04.2024

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1162

54

OHeprus cBA3M HyKJIOHOB B S/pe.
SAnepHble peakuuu. SInepHelil peakTop.
[TpoGieMbl, MePCIIEKTUBHI,
9KOJIOTUYECKHE ACIIEKTHI A1€PHON
SHEPIreTUKHU

03.04.2024

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1356

55

OnemeHTapHble YacTUllbl. OTKpPBITHE
MO3UTpOoHa. MeTo bl HAOTIOIEHUS U
PErucTpanyy 3JIEMEHTAPHBIX YaCTUL.
Kpyrusiii cron «®yH1aMeHTaabHbIE
B3auMoOJeCTBUA. EquHCTBO
(bu3n4ecKoil KapTHHBI MUPa»

08.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

56

Bun 3831000 HeOa. Co3Be3nus, sipKue
3BE3/Ibl, INIAHETHI, UX BUAUMOE
nBrokenne. CoHeyHas cucreMa

10.04.2024

57

58

59

Connne. ConHevHasi akTUBHOCTb.
NcTtounuk sneprun ConHua v 3BE311

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTHKHU.
3BE3 /b1 INIABHOM MOCIIE10BATEIBHOCTH.
BnyTtpeHHee cTpoeHue 3BE3 .
CoBpeMeHHBIE PEACTABIIEHUS O
MIPOUCXOXKACHUH U 3Boaronny CoyHIA 1
3BE3]T

Muneunsiii IlyTe — Hama ['anakTuka.
ITonoxxenne u nBuxenne CosHLa B

15.04.2024

17.04.2024

22.04.2024



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

lNanaktuke. ['anaktuku. YEpHbIE ABIPHI B
Apax TrajlakTUK

60

61

62

Bcenennas. Pa30eranue rajakTuk.
Teopus bosbmoro B3peiBa. Penukrosoe
u3ilydyeHue. MerarajakTuka

KontposnbHas padota «1eMEHTBI
aCTPOHOMHUU U aCTPOPHUIUKI

Hepemennsie mpo6iieMbl aCTPOHOMUHT

24.04.2024

27.04.2024

06.05.2024

63

O6o06maromuii ypok. Ponb pusuku u
ACTPOHOMHUHU B S3KOHOMHUYECKO,
TEXHOJIOTHYSCKOM, COIIMAIbHON 1
ATUYECKOH cdepax IesaTeIbHOCTH
YeJoBeKa

08.05.2024

64

O6o6maromuii ypok. Pois u Mmecto
(U3MKK ¥ ACTPOHOMUH B COBPEMEHHOM
Hay4YHOW KapTHHE MHpa

13.05.2024

65

66

67

O6o06maromuit ypok. Ilpomexytounas
aTTecTanuAa

O6o6maromuit ypok. Pois u Mmecto
¢bu3nveckoil KapTUHBI MUpa B 00IIEM
psily COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MIPEJICTABICHUNA O IPUPOJIE

PesepBHbIitl ypok. Ontuka. OCHOBBI
CHelUaIbHON TEOPUU OTHOCUTEIBHOCTH

15.05.2024

20.05.2024

22.05.2024

68

Pesepnsrii ypok. KBantoBas dusuka.
DeMeHTHl aCTPOHOMUU U acTPOPU3UKU

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

YUYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOT'O NIPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

» dusuka, 11 kmace/ I'ennenmreitn JI1.O., bynatoa A.A., Kopuunses U.H., Komkuna A.B.,
OO6miecTBO ¢ orpaHnueHHOM 0TBeTCTBEHHOCThI0O « BMHOM. JIaGoparopus 3HaHMi»; AKITMOHEPHOE
obmmecTBo «M3narenscTBoO «lIpocBemnienne

» ®usmka, 10 knacce/ I'engenmreiin J1.O., bynatoa A.A., Kopuunses 1.H., Komkuna A.B.,
O6miectBO ¢ orpanndeHHol oTBeTcTBeHHOCThI0O « BUHOM. Jlabopartopus 3HaHU»; AKIIMOHEPHOE

obmectBo «M3natenpcTBO «IIpocBenieHuey

METOAUYECKUE MATEPUAJIBI AJ1S1 YUUTEJIA

» ®usmka, 10, 11 xmacc meroauueckoe nmocodue/ I'ennenmreiin JI.O., Bynatoa A.A., KopHuibseB
N.H., Komkuna A.B., O6miectBo ¢ orpanndeHHoi orBeTcTBeHHOCThI0 « BMHOM. JIaGopaTtopust
3HaHU»; AKnnoHepHoe oo0mecTBo «3narenscTBo «IIpocBemenuey; « dusuka, 10, 11 kmacc
CaMOCTOSITeIIbHBIC U KOHTPOJIbHBIE pa0doThl/ ['ennenmreiin JI.3., BynatoBa A.A., Kopawises 1.H.,
Komkuna A.B., ObuiectBo ¢ orpanndeHHoi oTBeTcTBeHHOCThI0O « BUHOM. JlabopaTopus 3HaHUIY;

AKHI/IOHepHOC O6IJ.I€CTBO «H3maTenscTBO ((HpOCBeIJ_IeHI/Ie»

NUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
bu6mmoreka [IOK
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