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IHHOACHUTEJIBHAS 3AIINCKA

[TporpaMma mo ¢usnke 6a30BOro YpoBHS Ha YPOBHE CpeHero o0mero oopa3oBanus paspaboraHa
Ha OCHOBE IOJIOKCHUH U TPpeOOBaHMH K pe3ybTaTaM OCBOCHHS OCHOBHOM 00pa30BaTENbHOM MPOTrPaMMBl,
npencraBieHHBIX B PI'OC COO, a Taxxe ¢ yu€toMm denepasHOi pabodeil mporpaMMbl BOCITUTAHHS U
KOHIIETIIINH TIPeTtoiaBaHusl yueOHoro npeamera « Pu3nka» B 00pa30BaTeNIbHBIX OPraHU3aAIMIX
Poccuiickoit ®eaepannu, peaau3yOMUX OCHOBHbIE 00pa30BaTeIbHbBIC TPOrPAMMBI.

Copeprkanre IporpamMmbl Io GU3MKe HAPaBIeHO Ha (hOPMHUPOBaHNE eCTECTBEHHO-HAYIHON
KapTUHBI Mupa oO0yuaromuxcs 10—11 xmaccoB mpu o0ydennn ux (ru3nke Ha 6a30BOM YpOBHE Ha OCHOBE
CUCTEMHO-JISATEIILHOCTHOTO moaxoa. [IporpamMma o ¢usuke coorBeTcTBYyeT TpeboBanusm ®I'OC COO
K TUTaHUPYEMBIM JINUHOCTHBIM, TPEMETHBIM H METAPEAMETHBIM pe3yIbTaTaM 00yUYeHHUs, a TaKKe
YYHATHIBACT HEOOXOAMMOCTh PEATN3alN MEKITPEIMETHBIX CBA3EH (DH3UKH C €CTECTBEHHO-HAYIHBIMA
y4eOHBIMU TipeMeTaMu. B Heil onpenensioTcs OCHOBHBIE LIENH U3yUYeHUsT PU3UKH Ha YPOBHE CPEAHETr0
o0miero oopa3zoBaHusl, IUIAHUPYEMBbIE PE3yJILTaThl OCBOCHHUS Kypca (PU3UKHU: TNIHOCTHBIE,
MeTanpeaMeTHbIE, TpeMeTHEIe (Ha 0a30BOM YPOBHE).

[Iporpamma 1o ¢u3MKe BKIFOYAECT:

® TUTaHUpYEMBIC Pe3yIbTaThl OCBOCHUS Kypca PU3NKN Ha 0a30BOM YPOBHE, B TOM UHCIIE

MPEeIMETHBIE PE3YJIBTATHI M0 T'OJIaM 00YUCHHUS;

e coxepxaHue yueOHOro npeamera «Ou3mka» 1mo rogam o0ydeHusI.

®du3nka Kak HayKa o HanboJee 00IUX 3aKOHAX MPUPOJIBL, BEICTYIAs B KAUECTBE YIEOHOTO
MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIA B CUCTEMY 3HAHHA 00 OKPYKaIOIIEM MHPE.
[IkonpHBIN Kypc GUIUKH — CUCTEMOOOPa3YIOLIHIA ISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MTPEAMETOB,
MOCKOJIBbKY (PH3MUECKUE 3aKOHBI JIXKAT B OCHOBE MPOIICCCOB U SBJICHUH, N3y4aeMbIX XUMHUEH, OUOJIOTHEH,
¢usngeckoii reorpadueit u actpoHomue. Micronap3oBaHne U aKTUBHOE TIPUMEHEHHE (GH3MUECKUX 3HAHUN
OTIpeJIeIIsIeT XapaKkTep U Pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHI B chepe IHEPTreTHKH, TPAHCIIOPTa,
OCBOCHHA KOCMOCA, ITOJTYYCHHUA HOBBIX MAaTCPUAJIOB C 3aJaHHBIMHA CBOICTBaMHU U ApyTux. I/IsyquHe
(M3MKH BHOCUT OCHOBHOM BKJIaJ B (HOPMHUPOBaHNE €CTECTBEHHO-HAYYHON KaPTHHBI MUPa 00YJatOIUXCs,
B (hopMHpOBaHNE YMEHUI MPUMEHATH HAYIHBIN METO/ MTO3HAHUS MIPH BHITIOTHEHUN UMH YIeOHBIX
HCCJIEI0BaHUN.

B ocHOBY kypca Qu3uKku A1t YpOBHS CpPEIHETO 00IIEro o0pa3oBaHus MOJI0KEH PsiI UACH, KOTOPhIE
MO’KHO pacCMaTpUBaTh KaK MPUHIIMITEI €TO TOCTPOSHUSI.

Hoes yenocmuocmu. B cOOTBETCTBHH C HEM Kypc ABISETCS IOTHYECKH 3aBEPIIEHHBIM, OH
COJIEP)KHUT MaTeprall U3 BCeX pa3/ieioB (PM3HUKH, BKIFOUAET KaK BOMPOCH! KIACCHYECKOH, TaK 1
COBpEeMEHHO! (hU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ Hell MaTtepual Kypca Pu3uKu 00beTUHEH BOKPYT
¢dusnueckux Teopuil. Beaymum B kypce siBisieTcst GOpMUPOBaHHE TPEACTABICHUN O CTPYKTYPHBIX
YPOBHSX MaTEPHH, BEIIECTBE H TOJIE.

Hoesn eymanumapuzayuu. E€ peanmmzanus npernonaraeT uCroib30BaHie T'yMaHUTapHOTO
noTeHnuana GU3NUECKON HayKH, OCMBICTICHUE CBS3H PAa3BUTHI (DU3HKHU C Pa3BUTHEM OOIIECTBA, a TAKKE
C MUPOBO33PCHUYCCKUMU, HPABCTBCHHBIMHA 1 9KOJOTHUYCCKUMU HpO6J'IeMaMI/I.

Hoes npuxnaounoii nanpasnennocmu. Kypce Gusnkn mpeanoiaraet 3HaKOMCTBO C IIHPOKUM KPYTOM
TEXHHUYCCKHUX U TEXHOJIOTHYCCKUX HpI/IHO)KeHI/Iﬁ N3Yy4YCHHBIX TeOpI/Iﬁ " 3aKOHOB.

Hoes sxonozuzayuu peannsyeTcs IOCPEICTBOM BBEICHHS SIIEMEHTOB COJIEPKaHMs, TOCBAIEHHBIX
9KOJIOTHYECKUM IpoOJieMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHbI C pa3BUTHEM TEXHUKU M TEXHOJIOTHH, a
TaKxe 00CyXIeHHs MpoOieM paloHaTBFHOTO IPUPOONOIB30BAHMS U IKOJIOTUIECKOH Oe30MacHOCTH.

Crep>KHEBBIMH dJIEMEHTaMHU Kypca (PM3WKH Ha YPOBHE CPEITHETO OOIIEro o0pa3oBaHus SBISIFOTCS
¢duznueckue Teopuu (HopMUpoBaHUE MPEACTABICHUI O CTPYKTYpE HOCTPOeHUs (pr3ndeckoil Teopuy,
poiu GpyHIaMEHTaJIbHBIX 3aKOHOB 1 IPUHLIMIIOB B COBPEMEHHBIX IPEACTABICHUAX O IPUPOJIE, TPaHUIaxX
IIPUMECHUMOCTHU TeOprI, JJI onMCaHusA €CTECTBEHHO-HAYYHBIX SIBJICHUN 1 HpOHeCCOB).

CucreMHO-ASITETFHOCTHBIN TTOAXO0/ B Kypce (DM3NKH peaTu3yeTcs MPexae BCero 3a CuéT
OpraHu3aly SKCIIEPUMEHTANBHON AeATeIbHOCTH 00y4aromuxcs. s 6a30Boro ypoBHs Kypca GU3UKH —
9TO UCTIONIL30BAHUE CUCTEMBI ()POHTAIBHBIX KPATKOBPEMEHHBIX IKCIIEPHMEHTOB H J1a00PaTOPHBIX PadoT,
KOTOpBIE B TIporpamme 1o Gu3uKe 0ObeINHEHBI B 00N CITUCOK YYEHHYECKUX MPAKTUIECKUX PadoT.
Brinenenue B ykazaHHOM IepeyuHe J1a00paTOpHBIX padoT, IPOBOIUMBIX JAJIs1 KOHTPOJISI ¥ OLEHKH,
OCYILIECTBIISIETCSl YHaCTHUKAMHU 00pa30BaTeIbHOTO MPOLIecca UCXO0 s U3 0COOCHHOCTE! TIIaHUPOBAHUS U



ocHamieHus kabuHera ¢usuky. [Ipu sToM obecrieunBaeTcs OBIaIeHIE 00yIaIOMINMHUCT YMEHUSIMHI
IPOBOJUTH KOCBEHHbBIC H3MEPEHUs, UCCIIEI0OBAHNUS 3aBUCUMOCTENH (DU3NUECKUX BEIMUUH U IIOCTAHOBKY
OTIBITOB TIO MTPOBEPKE MPEAT0KEHHBIX THIIOTE3.

Bonbmoe BHMaHue yAenseTcsl pelieHHIo pacyETHRIX U Ka4eCTBEHHBIX 3afad. [Ipu aTom st
pacu€THBIX 3a1a4 IPUOPUTETOM SBIISIIOTCS 3a7a4M C SIBHO 3alaHHOH (pr3ndecKoil Moaenslo,
MO3BOJISAIOIME IPUMEHSTh U3Y4YE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJHOTO pa3zesa Kypca, TaK 1
WMHTETPUPYSI 3HAHUSI U3 PAa3HBIX pa3AeioB. /i KauecTBEHHBIX 3a]a4 IPUOPUTETOM SIBJISIFOTCS 33/1aHUs Ha
00BsICHEHHE IPOTEKaHNUsI (PU3NUECKUX SBICHUI U IPOLIECCOB B OKPY KaIOLIEH JKU3HH, TpeOyroimue
BbIOOpa (hH3NIECKOM MOJENH I CUTyalluy IPAKTHKO-OPUEHTUPOBAHHOTO XapaKTEPa.

B cootBercTBum ¢ TpedoanusmMu ®I'OC COO k MaTepuaIbHO-TEXHHUYECKOMY 00CCIICUCHUIO
y4eOHOro mpoliecca 6a30BbIii ypOBEHb Kypca (GU3UKH Ha YPOBHE CPEAHEr0 00IIero 00pa3oBaHusl JOJIKEH
U3y4yaThCs B YCJIOBHSIX MPEIMETHOrO KaOMHeTa (GU3UKU WK B YCIOBUSIX HHTEIPUPOBAHHOTO KaOMHeTa
NPEMETOB €CTeCTBEHHO-HAYYHOT0 UK. B kabuHeTe Gpr3nku H0MHKHO OBITH HEOOX0AUMOE
nabopatopHoe 000pyAOBaHKE TSI BBIMOJIHEHNS YKa3aHHBIX B IPOrpaMMe Mo (PU3MKE YICHUIECKUX
MPAaKTHYECKUX paboT U AEMOHCTPAIIIOHHOE 000PY/IOBaHHE.

JemoncTpanuonHoe 060pynoBanue GopMUpyeTcsi B COOTBETCTBUU C IPUHLUIIOM MUHUMAIbHOM
JIOCTAaTOYHOCTH U 00eCIieunBaeT MOCTAHOBKY MEPEUNCIICHHBIX B IPOrpaMMe MO (GU3UKE KITFOYEBBIX
JEMOHCTpaLUi Ul UCCIEA0BAHMUS N3yYaeMbIX SIBICHUM U MPOLIECCOB, SMIIMPUUECKUX U
(byHIaMeHTaIbHBIX 3aKOHOB, MX TEXHUYECKUX IPUMEHEHUI.

JlaboparopHoe 000opyAoBaHUE ISl yUCHHYECKHUX MPAKTUYECKUX PadOT POpMUpPYETCs B BUIC
TEMaTU4YeCKUX KOMILICKTOB M 00ECIIEYMBACTCSI B PACUETe OJHOTO KOMIUIEKTa Ha JIBYX 00YYarOIIXCsl.
TemaTnueckue KOMILIEKTbI 1a00paTOpHOro 000PYAOBaHUS JOJIKHBI OBITH MOCTPOCHBI HA KOMIUIEKCHOM
WCIIOJIb30BaHUU aHAJIOTOBBIX U U(POBBIX MPUOOPOB, 8 TAK)KE KOMIIBIOTEPHBIX H3MEPHUTENBHBIX CHCTEM B
BUIe U(PPOBBIX JIAOOPATOPHH.

OCHOBHBIMH LETSMH H3y4deHHs (DU3UKH B 00IIIEM 00pa30BaHUH SBIISIOTCS:

e (QopMupoBaHHE HHTEpECA U CTPEMIICHHUS 00YyYaIOMIUXCS K HAYYHOMY M3Y4YCHHIO IPUPOIDI,

PasBUTHE UX UHTEIUIEKTYaJbHBIX 1 TBOPUYECKUX CIIOCOOHOCTEH;

e  pa3BUTHE NPEACTABICHUN O HAYYHOM METOJE MO3HAHUSA U (POPMHUPOBAHUE
HCCIIEIOBATENBCKOTO OTHOIICHHUS K OKPYKAIOIIIM SIBIICHUSIM;

e (QopMupoBaHHE HAYYHOTO MUPOBO33PEHUsI KaK pe3yiibTaTa U3yUeHHs OCHOB CTPOCHUS MaTepUH
U (yHIaMEHTAIbHBIX 3aKOHOB (DU3UKHY;

e (QopmupoBaHHe YMEHHUN OOBSCHSITD SBICHUS C UCIONB30BaHNEM (DU3NUYECKUX 3HAHUN U
HaYYHBIX J10Ka3aTeNIbCTB;

e (QopMupoBaHHe NpeICTaBICHUH O PO (YU3MKHU ATl pa3BUTHUS IPYTHX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTUH.

JocTmwkeHne 3Tux 1esnieil 00ecrednBaeTcsi peIeHUEM CIIEIYIONINX 3a/1ad B Ipoliecce N3YUeHHUs

Kypca (pH3MKH Ha ypOBHE CPEIHEro 00LIero o0pa3oBaHus:

e npuoOpeTeHue CUCTEMBbI 3HAHUH 00 00INX (PU3NIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX,
BKITIOYasi MEXaHUKY, MOJIEKYJISIPHYIO (DU3HKY, SJICKTPOAMHAMUKY, KBAHTOBYIO (QU3UKY U
9JIEMEHTHI acTPOPU3HKH;

e (QopMupoBaHHE YMEHHUI PUMEHSTH TEOPETUUECKUE 3HAHUS JUIsl OOBSICHEHUST PU3MUECKIX
SBJICHUH B MIPUPOAE U JUIS NPUHATHS NPAKTHUECKUX PEIICHUH B IIOBCEIHEBHOMN KHU3HMU;

®  OCBOEGHHE CIIOCOOOB PEHICHUS PA3INYHBIX 32J1a4 C SIBHO 33JJaHHOH (PU3HIECKOI MOJIEIBIO,
3a[a4, Mo/IpasyMeBaOIINX CAMOCTOSITENbHOE CO3JaHne (PU3MUECKON MOJIENH, aJeKBATHOM
YCIIOBHSIM 3a/1a4H;

e MoHMMaHWE (PUINYECKUX OCHOB M IIPUHITUIIOB JICHCTBUS TEXHUIECKUX YCTPOICTB U
TEXHOJIOTHUECKHUX MPOLECCOB, UX BIHSHUS HA OKPYKAIOLIYIO CPeay;

®  OBJIAJICHUE METOJ]AMH CAMOCTOSITEIIBHOTO TUIAHUPOBAHUS U TIPOBEJICHUST (PU3UUECKUX
HKCIEPUMEHTOB, aHAJIN3a U HHTEPIPETAUH HHPOPMALIH, ONPEAEITICHUs TOCTOBEPHOCTH
MOJYYEHHOTO Pe3yJIbTaTa;

e  CO37aHWE YCIOBHH ISl Pa3BUTHUSl YMEHUH IPOEKTHO-UCCIEA0BATEIBCKON, TBOPUECKON
JeSITeTbHOCTH.

Ha uzyuenue ¢usnku (6a30BbIi ypoBEeHB) Ha YPOBHE CPEAHEr0 00LIero 00pa30BaHUs OTBOJUTCS

136 gacos: B 10 kitacce — 68 gacoB (2 gaca B Henenmo), B 11 kmacce — 68 gacos (2 gaca B HEAEIIO).



IIpemmaraemMsrii B mporpamme 1o Gpu3nke mepeueHb Ja00OPaTOPHBIX U MPAKTUIECKUX PadoT
SIBIISICTCSl PEKOMEHIOBAaHHBIM, YIHTEIh JIEaeT BEIOOP MPOBEJICHHUS JIAOOPATOPHBIX pabOoT U ONBITOB C
y4ETOM MHIUBUIYAIBHBIX 0COOCHHOCTEH 00YYaroImuXCsl.



COJEPXAHUE OBYYEHUSA

10 KJIACC

Pa3nen 1. ®u3uka U MeTOAbI HAYYHOTO MO3HAHUSA
®u3uka — Hayka o npupoje. Hayunsle MeToabl TO3HAHUS OKpY KaroLero Mupa. Poip
9KCIIEPUMEHTA U TEOPUH B IPOLIECCE MO3HAHUS IPUPOABI. DKCIIEPUMEHT B (PH3HKE.
MopenupoBanue (pu3nUeCcKUX ABJICHUN U TporieccoB. Hayunsie rumoTe3sr. Ousmyueckre 3aK0HBI U
Teopuu. [ paHUIBI IPUMEHUMOCTH (PU3NIECKUX 3aKOHOB. [ [pHHITNT COOTBETCTBUSI.

Poub 11 MecTo PusukH B OpMUPOBAHUN COBPEMEHHOM HAYYHOH KapTUHBI MUPA, B IPAKTHYECKON
JIeSATENIbHOCTH JIIOJIEH.

Jlemoncmpayuu
AHanorosele ¥ MU(GPOBLIC U3MEPUTETbHBIC TIPUOOPHI, KOMITLIOTEPHBIC TATYUKH.,

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanunueckoe aBimkenne. OTHOCUTEIHHOCTh MEXAHNYECKOTO ABMKeHUs. CrucTeMa OTCUETA.
TpaexTopusi.

[lepemerienne, CKOpOCTh (CPEeqHsISI CKOPOCTh, MTHOBEHHAs! CKOPOCTh) M YCKOPEHHE MaTepHUAIbHON
TOUYKH, UX MIPOEKLIUU Ha OCH CUCTEMBI KoopauHaT. ClokeHHne MepeMenieHU U CII0KEeHNEe CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBMKEeHUE. [ paduku 3aBUCUMOCTH
KOOpAMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U NEPEMEIECHUS MaTEpHAIBHON TOUKH OT BPEMEHHU.

CBo0OoHOE TIajicHue. Y CKOpeHHe CBOOOIHOTO MaCHUS.

Kpuponuneitnoe nermxenue. J[BrmkeHre MaTeprualbHON TOYKH 10 OKPYKHOCTHU C TIOCTOSTHHOM 110
MOJIYJIIO CKOPOCTHIO. YTIIOBasi CKOPOCTh, IMHEHAst CKOpocTh. [lepron 1 qactora oOpameHmns.
IlenTpOoCTpEMUTENBHOE YCKOPEHHE.

TexHudeckue ycTpoicTBa U MPaKTHUECKOe IPUMEHEHHUE: CIIUJIOMETP, JIBH)KEHNE CHAPSAA0B,
LIEITHbIE U PEMEHHBIE NTEPEAAYH.

Lemoncmpayuu

Mojienb cucTeMbl OTCUETa, HIUTIOCTPAIM KHHEMAaTHYECKUX XapaKTePUCTHUK JIBUKECHUS.

[MpeoOpazoBanue ABMKEHUI C UCTIONB30BAHUEM ITPOCTHIX MEXaHU3MOB.

ITagenne Ten B BO3AyXe U B pa3peskeHHOM ITPOCTPAHCTBE.

Habmonenue aprkeHus Tena, OpOLISHHOTO O YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenne yckopeHust CBOOOAHOTO TaleHusl.

Hampasnenue ckopocTH NpH IBUKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopmuvie pabomsi

N3ydeHnne HepaBHOMEPHOTO ABMKEHUS C LIEJBIO OMPEIeIeHNs MTHOBEHHON CKOPOCTH.

HccnenoBanre COOTHOIIEHUS MEXIY MyTAMH, IIPOMIEHHBIMHU TEJIOM 3a MOCTIeI0BaTeNbHbIE
paBHBIE IPOMEXKYTKH BPEMEHH NTPH PAaBHOYCKOPEHHOM JBI)KEHUHU C HAYAJIbHOW CKOPOCTBIO, paBHOM
HYJIIO.

N3yueHue NBM>KEHUS IIAPUKA B BA3KOM KUJIKOCTH.

Wzyuenne apuxeHus Tea, OPOLIEHHOTO TOPU3OHTAIBHO.

Tema 2. Jlunamuxa

IIpunuun otHocuTensHocTH I"anunes. Ilepsslii 3akoH HeroTOHA. THEpIMAIbHBIE CUCTEMBI
OTCU€Ta.

Macca tena. Cuna. [Ipuanun cynepnosunuu cui. Bropoii 3akon HetoToHa 11 MaTepuaibHOM
Touku. Tperuii 3akoH Hpr0TOHA 1151 MaTepuanbHBIX TOYEK.

3akoH BceMupHOTO TaroteHus. Cumna tspkectH. [lepBast KocMudeckas CKOpOCTb.

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

Tpenune. Buapl Tperns (mokos, ckoikxenns, kauenns). Cuna tpenus. Cyxoe Tpenue. Cuia

TPEHUS CKOJILXKCHUS U CUIla TpeHus mokost. Ko durment tperus. Cuia COpOTUBIICHUS MIPH JIBKECHAN
Tela B KUIKOCTU UJIH rase.

[ToctynaTensHoe U BpamareabHOE ABIKEHUE a0COTIOTHO TBEPOTO TEa.
MoOMEHT cuiibl OTHOCUTEIBLHO OCH BpalieHus. [1ne4yo cuiibl. Y ciaoBusl paBHOBECUS TBEPOTO TENA.



TexHUYecKHe yCTPONCTBA U MPAKTHIECKOE MPUMEHEHNE: TIOJIINITHUKH, IBIKCHHE
MCKYCCTBEHHBIX CITyTHHUKOB.

Jlemoncmpayuu

SIBnenue uHepLUM.

CpaBHEeHHE Macc B3aUMOJICHCTBYIOIUX TeJl.

Bropoii 3akon HproToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT Jie(hOpMaITi.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOABEME U MaJACHUU.

CpaBHeHME CUJI TPEHUS MTOKOS, KaYeHNS U CKOJIbKECHHUS.

YcioBus paBHOBecHs TBEPAOTO Tena. Buibl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, rabopamopmuvie pabomsi

N3zyuenne aprxeHus: Opycka 1o HaKIIOHHOH IIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CHII YIIPYTOCTH, BOSHUKAIOIINX B MPYXKHUHE U PE3HHOBOM 00pasiie, OT
ux nedopMarim.

Uccnenosanue ycioBuil paBHOBECHS TBEPAOTO TEJIa, UMEIOLLEr0 OCh BPAILICHUS.

Tema 3. 3axonvt coxpanenus 6 mexanuxe

Nmnynsc MaTepranbHON TOYKH (TeNa), CHCTEMBI MATEePUANBHBIX TOYEK. VIMITYIIbC CHITHI 1
M3MEHEHHEe UMITyJIbca Tela. 3aKOH COXPAaHEHUs UMITylbca. PeakTHBHOE ABH)KEHUE.

PaboTa cunbl. MOITHOCTD CHITBI.

Kunerndeckas sHEprusi MaTepuaibHON TOUKH. TeopemMa 00 N3MEHEHNH KHHETHIECKOW YHEPTHH.

[MorenuumanbHas sHeprud. [loTeHanbHas 3Heprus ynpyro AeOpMHUpPOBaHHON MPYKUHEL.
[MoreHumanbHas SHEPTHA TeNa BOIU3KU OBEPXHOCTH 3EMIIH.

[loTreHnanpHbIe ¥ HETOTEHIMATBHBIE CITBL. CBSI3b paOOTHI HEMOTEHITMAIBHBIX CHJI C U3MEHEHUEM
MEXaHUYECKON SHEPTHH CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUUECKOU SHEPIUU.

Yapyrue u Heynpyrue CTOIKHOBEHUSL.

TexHudecKkue yCTpoUCTBA U MPAKTUYECKOE IPUMEHEHUE: BOJOMET, KONEDP, IPYKUHHBIM UCTOJET,
JIBUKCHHE PAKET.

Jlemoncmpayuu

3aKOH COXPaHEHUs UMITYJIbCA.

PeakTuBHOE NBIKEHUE.

[lepexo MOTEHIIMATFHON YHEPTUN B KHHETHYECKYIO ¥ 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomoi

Nzydenne abCoMOTHO HEYNIPYTOTO yIapa ¢ MOMOIIBIO ABYX OJMHAKOBBIX HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsi3u pabOTHI CHUIIBI C HI3MEHEHNEM MEXaHUYECKOH SHEPTUH Tejla Ha TIpuMepe
pacTsDKEeHHUS] pe3MHOBOIO XKTIyTa.

Paspnen 3. MouiekynsipHasi pu3uka ¥ TepMOAMHAMMKA

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TTOJIOKEHHS MOJIEKYIIPHO-KMHETHUECKON TEOPUH U X ONBITHOE 00OCHOBAHUE.
Bpoynosckoe apmxenue. Auddysus. Xapakrep IBMKEHUS U B3aUMOACHCTBHS YaCTHL] BEILIECTBA.
Mogenu cTpoeHHs Ta30B, KUIKOCTEH U TBEPABIX TE U 0OBICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3TUX
Mozelei. Macca u pa3mepsl MojieKys1. KommaectBo BemecTsa. [loctossaaas ABoraipo.

TenoBoe paBHOBecue. TemnepaTypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopnens uaeansHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETHYECKON TEOpUn
WeaTbHOro Ta3a. AGCOIIOTHAS TeMIIEpaTypa Kak Mepa CpeHe KHHETHIECKOH SHEPTUH TETJIOBOTO
JBWKeHNd yacTull rasa. Illkana remnepatyp KenbBrHa. I'a30Bble 3aKk0HBI. Y paBHeHHEe MeHeneeBa—
Krnaneiipona. 3axon lansToHa. M30mponeccsl B H1€aIbHOM ra3e ¢ MOCTOSHHBIM KOJINYECTBOM BEILIECTBA.
I'paduueckoe npencTapieHne H30MPOIIECCOB: U30TEPMA, H30X0pa, n300apa.

TexHu4ecKkre yCTpoicTBa U MPAKTHIECKOE MPUMEHEHHE: TEPMOMETp, OapoMeTp.

Lemoncmpayuu

OnbITHI, JOKA3bIBAIOIIUE JUCKPETHOE CTPOSHHE BEIIECTBa, POTOrpad i MOJIEKYJ OPTaHUUECKUX
COEIMHECHM.

OnbITe! 10 U GYy3UN KUIKOCTEH 1 Ta30B.



Monens OpOyHOBCKOI'O IBHXKEHUSL.

Mogens onbiTa ITepHa.

OnbIThI, OKAa3BIBAIOIIUE CYIIECTBOBAHNE MEXMOIEKYIISIPHOTO B3aUMOJIEHCTBHS.

Monens, HTICTpUpYIOLIas MPUPOAY AAaBJICHHS ra3a Ha CTEHKH COCY/a.

OmnbIThI, WILTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS UIEaIbHOIO Ia3a, N30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopivie pabomsi

OmnpeneseHne Macchl BO3yXa B KIIACCHOM KOMHATe Ha OCHOBE U3MEpPEHUH 00bEMa KOMHATHI,
JaBJICHUSI U TEMIIEpaTyphl BO3LyXa B HEil.

HccnenoBanne 3aBUCUMOCTH MEXly IapaMeTPaMu COCTOSIHUS pPa3peKeHHOTO ra3a.

Tema 2. Ocnoswvt mepmoounamuxu

TepMmoanHamuueckas cucremMa. BHyTpeHHSIs1 SHeprus TEPMOAMHAMHYECKON CUCTEMBI U CIIOCOOBI
e¢ n3meHenus. KoinnuectBo Temnorsl 1 pabota. BHyTpeHHs 3HEPrisi 0THOATOMHOI'O HCAJIbHOIO rasa.
Bune! Tennonepenaun: TenI0NpOBOAHOCTh, KOHBEKLIUS, U3ITydeHHUE. Y eNbHas TeMI0EMKOCTh BELLIECTBA.
KonnuecTBo TEMIOTHI U TEILIONEPEaaUe.

ITonsrre 06 aqnabaraoM mportecce. I1epBrIii 3aK0H TepMOIHMHAMHKH. [[puMeHEeHHE TTEPBOTO
3aKOHa TEPMOIUHAMUKY K H30mpoueccaM. I 'padudeckas nHTepnpeTanus paboTsl rasa.

Bropoii 3akoH TepMoarHaMuku. HeoOpaTUMOCTh MPOLIECCOB B MPUPO/IC.

TenmoBsie MamuHbL. [[pUHIUTIBL JEWCTBUS TEIUIOBBIX MalvH. [I[peoOpa3oBanus sHEPTHH B
TeruIoBbIX MamuHaX. KoaddumueHnT nonesHoro aeiicteus Termnooit MamuHbl. Lukn KapHo u ero
K03 PUILIUEHT TOIe3HOTO ACHCTBHA. DKOJOTHUYECKHE POOIEMBI TETJIOIHEPTETHKH.

TexHudeckue ycTpoiicTBa U MPaKTHUIECKOe PUMEHEHUE: ABUraTellb BHYyTPEHHETO CrOpaHus,
OBITOBO XOJIONMWIBHUK, KOHAUIIOHEP.

Jlemoncmpayuu

H3meneHnue BHyTpeHHEH SHEPTUH Tejla IPU COBEPIICHUH PA0OTHI: BBUIET POOKHU U3 OYTBHUIKH MO
JIeHCTBUEM C)KAaTOro BO3[yXa, HarpeBaHUe 3 pupa B JTaTyHHOU TpyOKe MyTEM TpeHus
(BumeogeMoHCTpaIHs).

H3MeHeHue BHyTpeHHEN dHEepruu (TeMInepaTypsl) Tea MpH Terionepeaaye.

OnbIT 10 aAnabaTHOMY PACHIMPEHUIO BO3AyXa (OMBIT C BO3ILYIIHBIM OTHUBOM).

Mopenu napoBoii TypOHHBI, ABUraTeNsl BHYTPEHHETO CrOPaHHs, PEaKTUBHOT'O JBUIaTEIs.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomoi

N3mepeHne yaenbHON TEIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanusn eeujecmea. Pazoevie nepexoovt

ITapoobpa3zoBanue u KoHaeHcanus. Micnapenue u kuneHue. AGCONMIOTHAs U OTHOCUTENIbHAS
BJII&XKHOCTH BO3yXa. HachleHHbIi nap. Y qenpHast TemioTa napooopazoBaHus. 3aBUCUMOCTb
TEeMIIepaTypbl KUIIEHUS OT J1aBJICHUSL.

Teépaoe teno. Kpucramnmdeckue u amopdHble Tena. AHU30TPONKS CBOMCTB KprcTaiioB. JKuakue
kpuctayuibl. CoBpeMeHHbIe MaTepuaibl. [InaBiaeHne u KpucTamau3anus. Y eabHas TeryioTa IIaBIeHUs.
CyOmumariyst.

YpaBHeHHE TerI0BOro OajgaHca.

TexHu4eckne ycTpoicTBa 1 MPaKTHIECKOE MPUMEHEHHE: TUTPOMETP U TICUXPOMETP, KaJIOPUMETP,
TEXHOJIOTHH MOTyYeHHs] COBPEMEHHBIX MaTepHalioB, B TOM YHCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Lemoncmpayuu

CBoiicTBa HACHIIIICHHBIX HApPOB.

Kunenve npy NOHWKEHHOM JIaBICHUU.

Crioco0bl n3MepeHust BIaKHOCTH.

Habmionenue HarpeBaHus 1 IJIaBJIEHUS] KPUCTAIIMUECKOTO BEIIECTBA.

JemMoHCTpamus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopule pabomol

W3mepenne 0THOCUTENBEHON BIa)KHOCTH BO3/yXa.

Paznen 4. DnekTpoauHaMuKa
Tema 1. Inexkmpocmamuka
OnexTpu3anus Tel. DISKTPUIecKuii 3apsi. JlBa Buna sanekTprudeckux 3apsaaos. [lpoBogHukwy,
JIUDJICKTPUKH ¥ MTOJYIPOBOIHUKH. 3aKOH COXPAHEHUS dJICKTPHUSCKOTO 3apsia.



BzanmogpeiicTBue 3apsaoB. 3akoH Kymona. TodedHbIi 35IeKTpHICCKUH 3apsif. DIEKTPUIECKOE
nose. Hanmpsx€HHOCTD 3IeKTpudecKkoro nmouis. [IpuHIun cynepno3uiivm 3JIeKTpUUeCcKuX mnoseit. JInaum
HaMpPsHKEHHOCTHU AJEKTPUUECKOTO OIS,

Pabora cuin anekrpocraTuueckoro mnoiis. [loreniman. Pasnocts norenmnuanos. [lpoBogHuky u
JUBJIEKTPUKHU B JIEKTPOCTATHUECKOM IToJie. JIM3eKTpuiecKast IpOHULAEMOCTb.

OnekTpoéMKocTh. KoHmeHcaTop. DIeKTpoEMKOCTh TNIOCKOTO KOHACHCATOpa. DHEPrus
3apsKEHHOr0 KOHJIEHCaTopa.

TexHu4ecKue yCTpOUCTBA U MPAKTUUECKOE PUMEHEHHUE: AIEKTPOCKOIL, 3JIEKTPOMETP,
AJIEKTPOCTATHYECKas 3alUTa, 3a3eMJICHHE IIEKTPONIPHOOPOB, KOHACHCATOP, KOMMPOBAIBHBIN anmapar,
CTPYHHBII IIPUHTED.

Jlemoncmpayuu

Y CTpOoHCTBO M MPUHITUIT AEHCTBUS DJIEKTPOMETDA.

BzaumopeiicTBue HaA3IEKTPU30BAHHBIX TEII.

DIEKTPUYECKOE TOJIE 3aPSHKCHHBIX TEll.

IIpoBOHHKY B 3JIEKTPOCTATHYECKOM IIOJIE.

DIIEKTpOCTaTUUECKAs 3alUTA.

JMAPIeKTPUKY B JIEKTPOCTATHUECKOM II0JIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IIOCKOT0 KOHACHCATOPA OT IUIOUIAIN [IJIACTHH, PACCTOSIHUS MEXKIY
HUMH U AUDJIEKTPUYECKON NPOHUIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3mepeHne 31eKTpOoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit Inekmpuueckuii mox. Toku é paznuunix cpeoax

DNEeKTPUYECKUN TOK. Y CIIOBUS CYIIECTBOBAHUS dIEKTpHUUeckoro Toka. Mcrounuku Toka. Cuia
ToKa. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa Juist ydacTKa LEnu.

OneKTpUYecKoe CONpPOTUBIICHNE. Y IeTbHOE CONPOTHBIEHUE BelecTBa. [locnenoBarensHoe,
napajuieIbHOe, CMEIIaHHOE COeTMHEHHE TPOBOHHUKOB.

Pabora anextpuueckoro Toka. 3akoH [xoyns—JIeHa. MomHOCTE 3NIEKTPHYECKOTO TOKA.

DIEeKTPOABIKYIIAs CHJIa U BHyTPEHHEE COMPOTURIICHUE HCTOYHHKA TOKa. 3akoH OMa JJIs1 MOTHON
(3aMKHYTOM) 3MeKTprudecKoi ernu. KopoTkoe 3aMbIKaHMeE.

DIEKTPOHHAs! IPOBOAUMOCTD TBEPABIX METAIJIOB. 3ABUCUMOCTh CONPOTUBIICHUS METAJIIOB OT
TeMriepaTypbl. CBEpXIIPOBOJIUMOCTb.

OnexTpuyeckuil ToK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[MomympoBogarku. COOCTBEHHAS U IPUMECHASI IPOBOJUMOCTb ITOTyIPOBOTHIUKOB. CBOHCTBA p—n-
niepexosa. [lomynpoBoJHUKOBBIE TIPUOOPEI.

DIIEKTPUIECKUN TOK B PACTBOPaX U paciliaBax AJIEKTPOIHUTOB. DIEKTPOIUTHICCKAS JUCCOITHAIIHSL.
DIEeKTPOIIH3.

DIEKTpUYECKUN TOK B razax. CaMOCTOSTENbHBIA U HECAMOCTOSTENbHBIN pa3psia. MonHus.
ITna3zma.

Texaudeckue yCTpOUCTBa U MPAKTUIECKOE MPUMEHEHUE: aMIIepMETP, BOJIBTMETP, peOCTarT,
WCTOYHHKH TOKA, 3JICKTPOHATPEBATEIbHBIE MPUOOPEI, AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMET]
COTPOTHUBIICHHSI, BAKYYMHBIH JTUOJI, TEPMHUCTOPHI B (HOTOPE3UCTOPHI, MOTYTPOBOJHUKOBBIN U0,
rajgbBaHUKA.

Lemoncmpayuu

M3mepenue cuiibl TOKAa U HAPSDKEHMUS.

3aBUCUMOCTH CONIPOTHUBIICHUS MTUIMHAPUICCKAX TPOBOTHUKOB OT JJIUHEI, THIOMIATH TIOTIEPETHOTO
CEUYCHUS U MaTepuaa.

CMenaHHoe COeIMHEHNE TPOBOAHUKOB.

IIpsiMoe u3Mepenue 351eKTpoABIKYLIEN cribl. KOpoTkoe 3aMbIKaHUE rajibBaHUYECKOTO JIEMEHTA
1 OTICHKA BHYTPEHHETO CONPOTUBJICHUS.

3aBUCUMOCTH CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTH 3JIEKTPOIUTOB.

HckpoBoii pa3psii 1 IpOBOAMMOCTD BO3/1yXa.

OOHOCTOPOHHSS MPOBOANMOCTD AHOAA.



Yuenuueckuii sxcnepumenm, rabopamophule pabomol

N3ydenne cMemanHOTO COETUHEHHS PE3UCTOPOB.

H3mepeHue 3eKTPpOIBMKYILEH CHITBI MCTOYHUKA TOKA U €T0 BHYTPEHHETO COMPOTHUBIICHUSI.

Habmtonenue snextponusa.

MesknpeaMeTHbIE€ CBA3M

Nsygenne kypca ¢puzuku 6azoBoro yposHs B 10 kijacce ocymecTBiIsieTcs ¢ y4ETOM
CoJepKaTeNIbHBIX MEKITPEMETHBIX CBA3EH ¢ KypcaMH MaTeMaTuKu, OMOJIOTHH, XMMUH, Teorpaduu u
TEXHOJIOTHH.

Meoicnpeomemusbie nonamus, CBI3aHHBIE C M3YyUSHHEM METOJIOB HAyJYHOTO MTO3HAHUS: SIBIICHHE,
HaY4HBIH (akT, THIIoTe3a, Pr3ndeckas BeIMUMHA, 3aKOH, TEOpHsl, HAOIIOAEHUE, SKCIIEPUMEHT,
MOJIEIIMPOBAHNE, MOJIENIb, U3MEPEHHE.

Mamemamuka: penieHne CUCTEMBI ypaBHEHUH, THHEWHAs QYyHKIH, Tapadoia, rumnepboia, ux
rpa)uKy U CBOWCTBA, TPUTOHOMETpUYeCKUe PYHKIUH: CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI M UX MPOCKIIMK Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB.

buonoeusa: mexanmdeckoe IBMKEHHE B KUBOU NpUpoze, JUQQy3Hsi, 0CMOC, TEII000OMEH KUBBIX
OpraHu3MOB (BUIBI TEIUIONIEPEIaud, TETFIOBOE PABHOBECHE), SJICKTPUIECKIE SIBICHHS B XKUBOU MIPUPO/IE.

Xumus: TUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA,
MOJIISIpHAsi Macca, TETUIOBBIE CBOMCTBA TBEPIBIX TE, JKUAKOCTEH U Ta30B, AIEKTPUIESCKHE CBOMCTBA
METAJIJIOB, IIEKTPOJIUTHYECKAs TUCCOLUAINS, TalbBaHUKA.

Teoepaghus: BIaxXHOCTH BO3IyXa, BETPBL, 0ApOMETp, TEPMOMETP.

Texnonoeus: peoOpa3oBaHue IBUKEHUH C HCIIOIB30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHHKE, MOIIIUITHAKH, UCTIOIh30BaHNE 3aKOHA COXPAHEHHS UMITYJIbCa B TEXHHUKE (paKeTa, BOJOMET U
JpyTHUE), IBUTATENh BHYTPEHHETO CTOPaHus, MapoBasi TypOuHa, OBITOBON XOJOJMUIBHHK, KOHIUIIHOHED,
TEXHOJIOTHH TIOTy4EHHsI COBPEMEHHBIX MaTepPHAaJIOB, B TOM YHCIIe HAHOMATEpHAIIOB, © HAHOTEXHOJIOTHH,
AIEKTPOCTATHYECKAs 3alllUTa, 3a3eMJICHHE JIEKTPONIPHOOPOB, KCEPOKC, CTPYHHBIN IPUHTED,
AJIEKTPOHATPEBATENbHEIE TPHUOOPHI, AIEKTPOOCBETHTEIBHBIE IPUOOPHI, TATbBAHUKA.

11 KJIACC

Paznen 4. DnekTpoauHaMuka

Tema 3. Maznummnoe none. I1eKmpomMazHuUmMHAA UHOYKUUA

[locTostHHBIE MarHUTHI. B3auMoielicTBIE TOCTOSTHHBIX MAarHUTOB. MarautHoe molie. Bextop
MarHATHOW WHAYKIWU. [[pUHIMIT CyTepro3uiny MarHUTHBIX TToyied. JIMHUY MarHUTHOM WHAYKIINY.
KaptrHa nuHMI MArHUTHOW MHTYKIIUA TTOJISI IIOCTOSTHHBIX MarHUTOB.

MarauTtHoe 1oJie TPOBOJHHUKA ¢ TOKOM. KapThHa ITMHUI HHIYKIIMA MAarHUTHOTO TIOJIS JTTHHHOTO
MPSIMOTO TIPOBOJTHUKA M 3aMKHYTOTO KOJIBIIEBOTO MTPOBOIHUKA, KATYIIIKK C TOKOM. OBIT Dpcresa.
B3aumoseiicTBrE TPOBOJHUKOB C TOKOM.

Cuia Amriepa, €€ MOIyJIh M HalpaBJieHUE.

Cuna Jlopenta, e€ Moynb 1 HanpaBieHue. JBmKeHNe 3apsHKEeHHOM YaCTHIIBI B OJTHOPOJTHOM
MarHuTHoM mose. Padota cumnet Jlopentia.

SIBrieHue MEKTPOMarHuTHOM MHAYKIKUU. [[0TOK BEKTOpa MarHUTHOW WHTYKIIUH.
DIEKTPOABIKYLIAS CUIIa HHAYKIUHU. 3aKOH 3JIEKTPOMAarHUTHOU HHAYKIuU Dapajest.

BuxpeBoe anekTpuyeckoe nojie. INeKTPOABMUKYILAS CHUIa UHIYKIUU B IPOBOJHUKE, ABMKYILEMCS
MOCTYTATEILHO B OJHOPOTHOM MarHUTHOM ITOJIC.

IIpasuiio Jlenna.

MHnyKTUBHOCTD. SIBIEHHE CAMOMHAYKIMH. DIIEKTPOABIKYIIAS CHUJIa CAMOMHAYKIIUH.

DHeprusi MAarHATHOTO TIOJIS KaTYIIIKH C TOKOM.

DIIeKTPOMarHuTHOE TI0JIE.

TexHuueckue ycTpoucTBa U MPAKTUUECKOE MPUMEHEHHUE: TOCTOSIHHBIE MarHUTHI,
3JIEKTPOMATHUTHI, DIIEKTPOABUTATEIb, YCKOPUTEITH dJIEMEHTAPHBIX YACTHUIl, MHAYKIIHOHHAS TICYb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKIIOHEHUE JIEKTPOHHOTO My4YKa MArHUTHBIM MOJIEM.

JluHuY MHAYKIIMY MAarHATHOTO TIOJIS.

BzaumopeiicTBrue n1ByX NPOBOJAHUKOB C TOKOM.



Cuta Amrrepa.

JeiicTBue cunbl JIopeHiia Ha HOHBI 3JIEKTPOJIUTA.

SIBneHue 3MeKTPOMArHUTHON UHIYKIIUH.

ITpaBuno Jlenna.

3aBUCHMOCTB 3IEKTPOABIKYIIEH CHIIBI MHIYKITUH OT CKOPOCTH M3MEHEHUSI MarHUTHOTO TIOTOKA.
SIBnenne caMOMHAYKIINH.

Yuenuueckuii sxcnepumenm, rabopamopiuvie pabomsi

W3ydeHne MarHUTHOTO TOJISt KATYIITIKK C TOKOM.

HWccnenoBanne neiicTBUS TOCTOSIHHOTO MarHuTa Ha PaMKy C TOKOM.

UccnenoBanue saBieHUs 3IEKTPOMArHUTHON UHIYKITUH.

Pa3nen 5. KonebaHusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHunHble Koaedanus

KonebarenpHas cucrema. CBOOOIHBIC MeXaHWYECKHE KoieOanus. ["apMoHnyeckue koaeOaHusl.
Ilepuon, gacroTa, ammuntyna u ¢gasza xkonedbanuii. [IpyxuHHBIN MasTHUK. MaTeMaTHYeCKUl MasiTHHK.
YpaBHeHHE TapMOHUYECKHNX KoyeOanuid. [IpeBpaiienue sSHepruu Mpu rapMOHNYECKAX KOJIeOaHUsIX.

KonebarenbHbiit KOHTYP. CBOOOIHBIE 3JICKTPOMArHUTHBIE KOJICOAHUS B UICAIbHOM
KoJIe0aTelbHOM KOHTYpe. AHAIOTHS MEXTy MEXaHHYECKUMH U DJIEKTPOMAarHUTHBIMA KOJICOaHHSIMHL.
®opmyna TomcoHa. 3aK0H COXpPaHEHHUS SJHEPTUU B HICATHHOM KOJIe0aTeIbHOM KOHTYPE.

[Ipencraienue o 3aTyxaromux KoaeOaHusx. BoIHYKJeHHbIE MEXaHUYECKHE KOJICOaHHSI.
Pe3onanc. BelHyXIeHHBIE 2JIEKTPOMATHUTHBIE KOJICOaHMSL.

Ilepemennslil Tok. CHHYCOHIaTIbHBIN EPEMEHHBIN TOK. MOIHOCTh IEPEMEHHOIO TOKA.
AMIUITMTYIHOE U JIeMCTBYIOIIEE 3HaUYEHHE CUIIbI TOKA M HAIIPSKEHUS.

Tpauchopmatop. [Iponu3BoACTBO, Iepeaaya 1 MOTPEOICHUE HIEKTPUICSCKON SHEPTHH.
DKOJIOTUYECKHE PUCKH MTPH MTPOU3BOJICTBE AIIEKTPOIHeprur. KybTypa HCIoNb30BaHus IEKTPOIHEPTHH
B [TIOBCEHEBHOM JKU3HU.

TexHuueckue ycTpouCTBa U IPAKTUYECKOE IPUMEHEHUE: JIEKTPUUECKUNA 3BOHOK, TEHEPATOP
MEPEMEHHOT0 TOKa, TMHUU JJIEKTpoIiepe1ay.

Lemoncmpayuu

HccnenoBanne napamMeTpoB KoJjiebaTenbHOM cucTeMbl (IPYKUHHBIN TN MaTeMaTHIeCKUN
MAasITHHUK).

Habmronenue 3aTyxaromux KoineOaHui.

HccnenoBanne CBOWCTB BBIHYKIEHHBIX KOJIEOAHMIA.

HaGmronenue pe3onanca.

CBOOOTHBIE NIEKTPOMArHUTHBIE KOJIEOAHNS.

OciuiorpaMMBbI (3aBUCUMOCTH CHITBI TOKA M HATIPSDKEHHS OT BPEMEHH ) JUTS DIIEKTPOMATHUTHBIX
KoJIeOaHuii.

Pe3onaHc npu nocneaoBaTebHOM COEIMHEHUH PE3UCTOPA, KAaTYIIKH HHAYKTUBHOCTH U
KOHJIEHCATOopa.

Mojienb TUHUH AJIEKTPOTIEpEIadH.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomoi

HccnenoBanue 3aBUCUMOCTH TIEPHO/1a MAIIBIX KOJICOAHHI TPy3a HA HUTH OT JUTMHBI HUTH H MacCChI
rpy3a.

HccnenoBanne nepeMeHHOT0 TOKA B IIEMHU U3 MOCIE0BATEIHHO COSAMHEHHBIX KOHIEHCATOPA,
KaTYLIKWA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60JIHbL

MexaHnyecKue BOJHBI, YCIOBHS pactpocTtpanenus. [lepnon. CkopocTs pacipocTpaHeHus U
JuTMHA BOJIHBL [lomepeuHsle u poIoNIbHBIE BONHBL. MHTepdepeHys 1 qTudpaKiws MeXaHHUECKUX BOJH.

3Byk. CkopocThb 3ByKa. ' poMkocTb 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNeKTpOMarHuTHBIE BOJHBL. Y CJIOBHS M3TyUYEHHS SIEKTPOMAarHUTHBIX BOJIH. B3anMHuas
opueHTtanus BekTopoB E, B, V B anekrpomarautHo# BosHe. CBOKCTBA IEKTPOMArHUTHBIX BOJIH:
OTpakeHHUE, MPEIIOMIICHUE, ONApU3aIyst, Judpakiuus, nHTepdepeHius. CKOpoCTh 3IEKTPOMArHUTHBIX
BOJIH.

[Ikana 3eKTpOMarHuTHBIX BOJIH. [IprMeHeH e AIeKTPOMarHUTHBIX BOJIH B TEXHHUKE U OBITY.

[IpuHIHITEI pagroCBA3Y U TeneBuAeHUS. Pagnonokamnms.



OJEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH cpelbl.

TexHHuecKUe yCTpoicTBa U IPAaKTHUECKOE IIPUMEHEHHE: My3bIKaJIbHbIE HHCTPYMEHTHI,
yJIbTpa3ByKOBasi TUAarHOCTHKA B TEXHUKE U MEIULIMHE, pajiap, paIuONPHUEMHHUK, TEIEBU30D, AaHTCHHA,
tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPaHEHUE MONEPEYHBIX U IPOAOJIBHBIX BOJIH.

Konebmromeecst Teno Kak UCTOUYHHK 3BYKA.

Habmronenue otpaskeHus U IPEIOMIICHHUS] MEXaHUYECKUX BOJIH.

Habmonenue uatepdepenimy 1 nudpakiimy MEXaHHIECKUX BOJIH.

3BYKOBOI pe30HaHC.

Habntonenue cBsi3u TPOMKOCTH 3BYKa M BHICOTHI TOHA C aMIUTUTYAOH U 4acTOTOH KoeOaHui.

HccnenoBanne CBOMCTB 3JICKTPOMAarHUTHBIX BOJIH: OTPa)KE€HUE, IPEJIOMIICHHUE, OSIpU3aIys,
Iudpakuus, tHTepQepeHIus.

Tema 3. Onmuxka

T'eomerprueckas ontuka. IIpsMonuHeiiHOe pacIpOCTpaHEHUE CBETA B OJHOPOIHOM cpene. Jlyu
cBeTa. TOUCUYHBI HCTOUYHUK CBETA.

OTtpakeHHe cBeTa. 3aKOHBI OTpaXkeHUsl cBeTa. [locTpoeHre n300pakeHuH B IJIOCKOM 3epKalie.

[Ipemomienue cBera. 3aKOHBI IPETOMIICHHUS CBeTa. AOCONIOTHBIN IMOKa3aTeNb MPEeTOMIICHISL.
[TonHoe BHyTpeHHEee oTpaxeHue. [IpenenbHplid yroa NoaHOro BHYTPEHHETO OTPaXKEHHUSL.

Hucniepcus cBera. CioxHbIN cocTaB Oenoro cera. L[BeT.

Cobupatomiue 1 paccenBaromnye JUH3bL. ToHKas nrH3a. DOKYCHOE pacCcTOSIHUE U ONITHYECKasl CUIla
TOHKOM JrH3BL. [locTpoeHne n300pakeHnit B COOMPAIOINX U paccernBaronux Jrna3ax. GopmMya TOHKOM
JIMH3EL. Y BEIIMUYCHHE, 1aBaCMOEC JIMH30M.

[Ipenensl pUMEHUMOCTH FEOMETPUUYECKON ONTHUKH.

BonnoBas onrtuka. MaTepdepenius ceeta. KorepeHTHbIE HCTOYHUKH. Y CIIOBUS HAOIIOACHUS
MaKCUMyMOB 1 MUHUMYMOB B HHTeP(EPEHIIMOHHON KapTUHE OT ABYX CHH()A3HBIX KOT€PEHTHBIX
HCTOYHUKOB.

Hdudpaxnus ceeta. JudpakunonHas pemérka. Y cioBue HabI0AeHNS TIaBHBIX MAKCUMYMOB TIPH
naJIecHU MOHOXPOMATHYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonsipusanus ceera.

TexHMUYECKHE YCTPOICTBA U PAKTHUECKOE IPUMEHEHHE: 0UYKH, JIyna, (poToarmapar,
MPOEKIMOHHBIN annapar, MUKPOCKOII, TEIECKOII, BOJIOKOHHAS ONTHKA, TU(PAaKINOHHAS PEIIETKA,
HOJISIPOU.

Jlemoncmpayuu

[IpsmonuHeliHOE pacpocTpaHEHUE, OTPasKeHHE U IIpejoMiIeHHe cBeTa. OnTHYECKUe MPUOOPBI.

ITonHoe BHyTpeHHEE OTpaskeHHe. MoJiesIb CBETOBOA.

HccnenoBanue cBOMCTB M300paKEHUHA B JIMH3AX.

Mojienu MUKpPOCKOIIa, TEIEeCKOIa.

HabGmronenue naTepdepeHnny crera.

HaGmronenue nudpakiuu cBeTa.

HaOmroneHue nqucnepcuu cBeta.

IlonydeHune ciekTpa ¢ MOMOIIBIO TPU3MBI.

[lonyyenue criekTpa ¢ MOMOILIBIO TU(PPAKIUOHHON PEILIETKH.

Habmroienue monsipuzaiyu cBera.

Yuenuueckuii sxcnepumenm, rabopamopiuvie pabomsi

W3mepenne nokasatesns MpeaoMIIeHHs CTEKIA.

UccnenoBanne cBONCTB N300paKeHUH B JIMH3aX.

HaGunroieHue qucnepcuu cBera.

Pa3nen 6. OcHOBBI CIeNMAJIbHO TEOPUH OTHOCUTEIHLHOCTH
I'paHuLBI TPUMEHUMOCTH KJIACCUYECKON MeXaHUKH. [locTyaThl crienuanbHON TEOPUU
OTHOCHUTEIbHOCTH: MHBAPUAHTHOCTh MOAYJI CKOPOCTH CBETAa B BAKyyM€, IPUHIIUI OTHOCUTEIBHOCTH
OWHIITEWHA.
OTHOCUTENBHOCTH OTHOBPEMEHHOCTH. 3aMeJIeHNe BPEMEHN U COKpAIlleHUE JITHHBI.
OHeprust U UMITYJIbC PESITUBUCTCKON YacTUIIBI.



CBsI3b MacChl C IHEPTHEN U UMITYJIbCOM PESITUBUCTCKOI YaCTHIIBI. DHEPTHUS MOKOS.

Pa3nen 7. KBanToBasi puzuka
Tema 1. Dnemenmol K6AHM OGO ONMUKU
®oronsl. Dopmyna [lnanka cBs3u 3HEprUN (POTOHA C €70 YACTOTOW. DHEPTHUS I UMITYIIBC (POTOHA.
OtkpriTie u ucenenaoBanne Goroaddexra. OnbiTel A. I'. CTomerosa. 3akoHb! poToddhdexTa.
YpaBuenue DiHmTelHa 111 poTodddexra. «KpacHas rpanuna» Gotorddekra.
Jlaenenune ceera. OnsIThl I1. H. JleOenena.
XHUMHYECKOE NEHCTBUE CBETA.
TexHHUEeCKHe YCTPOICTBA U PAKTHUECKOE MPUMEHEHHE: (POTOAIEMEHT, (POTOAATINK, COTHEUHAs
Oarapesi, CBETOJHOI.
Jlemoncmpayuu
®oT03¢eKT Ha YCTaHOBKE C IMHKOBOH MIACTUHOM.
HUccnenopanue 3akoHOB BHenTHero (poTtoaddekra.
Ceeroauon.
Conneunast 6aTapest.
Tema 2. Cmpoenue amoma
Mopnens aroma Tomcona. OnbiTel Pesepdopaa o paccestauto o -gactum. [Lmanerapras Mmosens
atoma. [loctynarer bopa. U3nyuenue u nornomenue GOTOHOB PH MIEPEXOE aTOMa C OAHOTO YPOBHS
SHepruu Ha Apyroul. Buasl cnektpoB. CHekTp ypoBHEH sHEpruu aToMa BOJIOPO/a.
Bonnossie cBoticTBa yactuil. Bomusl ne bpoitnsa. KopmyckyasipHO-BOJTHOBOH Ayaiu3M.
CIIOHTaHHOE U BBIHYXIIEHHOE U3IyUCHUE.
TexHudeckue ycTpoicTBa 1 MPaKTUUECKOE MPUMEHEHUE: CIIEKTPaIbHbII aHaIu3 (CIIEKTPOCKOI),
Jla3ep, KBAHTOBBII KOMIIBIOTED.
Lemoncmpayuu
Mopnens onbita Pesepdopra.
Omnpenenenye AIUHBI BOJIHBI J1a3epa.
HabnroneHue mHEHYATHIX CIEKTPOB M3TyUCHHS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul
HaOironeHue TuHEHYaToro crekTpa.
Tema 3. Amomnoe adpo
OKCIIEpUMEHTHI, T0Ka3bIBAIOIINE CIOXKHOCTD CTPOCHUS Aapa. OTKPHITHE PAaAHOAKTHBHOCTH.
OnbiThl Pesepdopna mo onpepeneHuio cocraBa paJinoakTUBHOTO n3nyueHus. CBolicTBa anbga-, 6era-,
raMMa-u3iy4yeHus. BimsHue paguoakTHBHOCTH Ha KUBbIE OPraHU3MBI.
OTkphITHE IPOTOHA U HeWTpoHa. HykinonHas Moaens aapa [ eisenbepra—Banenko. 3aps sapa.
Maccosoe uucno sapa. M30Tomnst.
Anbda-pacna. DIeKTPOHHBIN M IO3UTPOHHBIN OeTa-pacnaa. ['aMmma-u3nyueHne. 3aKoH
PalMoaKTUBHOTO pacnaja.
DOHeprust CBsA3M HYKJIOHOB B sizipe. SnepHbie cuibl. JledekT Macchl sapa.
Snepusle peakuuu. JleneHue u CUHTES sep.
Anepuslii peaktop. TepmosiaepHblil cuntes. [IpoGiemMbl 1 EpCHeKTHBEI AAEPHON SHEPreTHKH.
DKOJIOrH4eCcKue aceKThl SAepHON SHEPIeTHKH.
OnemeHTapHbIe YacTHIBI. OTKPBITHE TIO3UTPOHA.
MeToapl HaOIIOACHUS U PErUCTPALIMN 3JIEMEHTAPHBIX YaCTHII.
OyHpaMeHTaNbHBIE B3aUMOACHCTBHA. EQMHCTBO (DU3NUECKOi KapTHHBI MUPA.
TexHuuecKkue ycTpoucTBa U NPAKTUYECKOE IPUMEHEHHUE: JO3UMETP, kKamepa BuiibcoHa, sinepHblii
peakTop, aroMHast 6oMOa.
Lemoncmpayuu
CY&TYNK HOHU3UPYIOUIUX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopHuie pabomal
HUccnenoBanne TpekoB yacTHIl (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JneMeHTHI ACTPOHOMUM M ACTPO(PU3UKHU
Otansl pa3BuTus acTpoHoMuu. [IpukinagHoe 1 MEPOBO33pEHYECKOE 3HAUCHHE aCTPOHOMHUH.



Bupn 3Bé3mH0T0 HeOa. Co3Be3mus, ApKUe 3BE3MBI, TVIAHETH, IX BUIUMOE JIBIKCHIE.

CounHeuHas cucTeMa.

Connue. ConHedHas akTUBHOCTh. McTounuk sHeprun CosHua U 3BE37. 3BE3/IbI, UX OCHOBHBIC
XapaKTepUCTUKU. J[MarpaMma «CHeKTpaIbHBIN KIacc — CBETUMOCTEY. 3BE3/bI TTIaBHON
M0CJIE0BATENFHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTB) ISl 3BE3/ TIIaBHOM [1OCIIEJ0BATEIbHOCTH.
Buytpennee crpoenne 38¢3a. CoBpeMEHHBIE IPEJICTABICHUS O IPOUCXOXKICHNH U 3Bomonnu ConHua u
3BE3/1. DTambl )KU3HU 3BE3].

Maieunsrii [Tyte — Hama ["anaktuka. [lonoxenne u nemxenne Conana B I'anakTrke. THIbI
rajnakTHK. PagroranakTiuky u kBazapbl. YEpHbIE ABIPHI B SIPax raJakTHK.

Bcenennas. Paciimpenne Beenennoii. 3akon Xao6na. Pazoeranue ranaktuk. Teopus bonbiioro
B3phIBa. PennkToBOE H3NTyUeHue.

MacmrabHast cTpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie npobaemMbl aCTpOHOMHUHU.

Yuenuueckue nabnooenus

Habmronenust HeBOOPYKEHHBIM I71a30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX IPHIIOKEHUN AT
oTpeiesIeHHsI OJIOKEHUST HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3ausl CeBepHOTro
MOJIyLIapHsl U IPKUE 3BE3/BL.

Hab6mronenus B reneckon Jlynsl, mnanet, Mieunoro Ilytu.

O6o0mariiee NOBTOPEeHNE

Posib (hu3uky 1 aCTPOHOMUM B SKOHOMUYECKOU, TEXHOJIOTHUSCKOM, COIMAIbHON M ATUIECKON
cdepax AeATeNbHOCTH YeJI0BEKa, pOJib U MECTO (PU3UKU U aCTPOHOMHUH B COBPEMEHHOH HayYHOH KapTHHE
MHpA, poib HU3NIECKON TeOpUH B HOPMUPOBAHUH MIPEACTABICHUI O (PU3NIECKON KapTHHE MUPA, MECTO
¢du3nyuecKoi KapTUHBI MUpPa B OOIIEM PSITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJICTaBICHUH O
MIpUpO/IE.

Me:xnpeaMeTHbie CBA3H

Nzydenune xypca ¢pusuku 6a30B0ro ypoBHA B 11 KiTacce OCymEeCTBISAETCS C YIETOM
CoJepKaTENIbHBIX MEKITPEMETHBIX CBS3EH ¢ KypcaMH MaTeMaTuky, OMOJIOTUH, XUMUH, Teorpaduu u
TEXHOJIOI'nu.

Mesicnpedmemuule noHAmMUsL, CBSI3aHHbBIE C U3YYEHHEM METOI0B HayYHOI'O IIO3HAHUS: SIBIICHHE,
HaY4HBIH (akT, THII0Te3a, Pru3ndeckas BeIMUMHA, 3aKOH, TEOpHsl, HAOIOIEHUE, SKCIIEPUMEHT,
MOJIEJTMPOBaHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelIeHue CUCTEMBI yPaBHEHUH, TPUTOHOMETpUYECKHE (GYHKLUH: CHHYC, KOCHHYC,
TaHI€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOKAECTBO, BEKTOPHI U X MPOEKLUH HA OCH
KOOPJIMHAT, CJIOKEHUE BEKTOPOB, TIPOU3BOIHBIC IIEMEHTAPHBIX (YHKIIWH, TPU3HAKHU TTO100Us
TPEyroJbHUKOB, OIPEACICHUE IUIOIAAN INIOCKUX GUryp U o0béMa Ted.

bBuonozus: 3nexTpuuecKue SBICHUS B )KUBOM NPUPOJE, KoJleOaTeNbHbIe IBIKEHHS B )KUBOU
IIPUPOJE, ONITUYECKUE SIBJIEHUS B )KMBOU NPUPOJIE, IEUCTBHE PaAUALIUU HA XKUBbBIE OPTaHU3MBL.

Xumus: cTpOEHHE aTOMOB U MOJIEKYJI, KpUCTAJIIMUECKasi CTPYKTYypa TBEPABIX Tell, MEXaHU3MBI
00pa3oBaHMs KPUCTAIUIMYECKOHN PEIETKY, CIIEKTPAIbHBIA aHAJIH3.

Teoepaghus: marHUTHBIE TTOTIOCA 3eMJTH, 3aJI€)KH MarHUTHBIX Py, (GOTOChEMKA 3eMHON
TTOBEPXHOCTH, MPEICKa3aHne 3eMIIETPSICEHUH.

Texnonozus: IMHAN SIIEKTPOIIEpeayd, TEHEPATOP NEPEMEHHOTO TOKA, 3JIEKTPOBUTaTENb,
WMHIYKIHOHHAS TIeYb, pajgap, paluolpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
MIPOCKIIMOHHBIH armapar, BOJIOKOHHAsI OIITHKA, COJTHEYHAst Oarapest.



INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
CPEJHET'O OBHIEI'O OBPA3OBAHUSA

OcBoenne yuebHOTO ipeamera «Pu3nka» Ha ypoBHE cpelHero oomero oopa3oBanus (0a30BbIi
YPOBEHB) JIOJDKHO 00ECTICYNUTh TOCTIXKEHHE CIIEAYIOIINX JIMIHOCTHBIX, METAITPEAMETHBIX U MPEIMETHBIX
00pa3oBaTeIbHBIX PE3yJILTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIMuHOCTHBIE Pe3yNbTaThl OCBOSHHS yueOHOro npenmMera «Pu3uKay JOMKHBI OTPaKaTh
TOTOBHOCTB M CIOCOOHOCTH 00YYAarOINXCSl PYKOBOJICTBOBATHCS CPOPMUPOBAHHOW BHYTPEHHEH MO3UINEH
JUYIHOCTH, CHCTEMOW [IEHHOCTHBIX OPHEHTAIIH, TO3UTUBHBIX BHYTPEHHUX YOCSKICHHIA,
COOTBETCTBYIOIIMX TPAAULIIMOHHBIM [IEHHOCTSIM POCCUHCKOTO OOILECTBA, paCIIUPEHHUE )KU3HEHHOTO
OTIBITA ¥ OTIBITA AESATENFHOCTH B MPOLIECCE PEATN3alli OCHOBHBIX HAIIPaBICHUH BOCTIUTATEIBHOM
JIESITEeIbHOCTH, B TOM YHUCJIE B 9aCTH:

1) rpaskIaHCKOr0 BOCIIMTAHMS

c(OpMHUPOBAHHOCTDH TPAKAAHCKON MO3UIUK 00yUaroIerocs Kak akTHBHOTO U OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO OOIIEeCTBa;

MPUHATHE TPAAUIIMOHHBIX 00IIeYeIOBEYECKIX TYMAHHCTUIECKIX U IEMOKPATHIECKHAX IEHHOCTEH;

TOTOBHOCThH BECTH COBMECTHYIO JISSITEILHOCTh B MHTEPECaX rPpakJaHCKOTO 00IIeCTBa,
y4acTBOBaTh B CAMOYIIPaBJICHUH B 00pa30BaTeIbHOMN OpraHu3aliu;

yYMEHHE B3aHMOCHCTBOBATh C COMMATHHBIMU HHCTUTYTAMH B COOTBETCTBUH C UX (DYHKITUSIMU H
Ha3HaYCHUEM;

TFOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NaTPUOTHYECKOTO0 BOCTUTAHUS:

c(hOpMHUPOBaHHOCTH POCCHICKOHN TPAKIAHCKON UACHTUIHOCTH, TATPUOTHU3MA;

[EHHOCTHOE OTHOIICHUE K TOCYAapCTBEHHBIM CUMBOJIAM, TOCTHKEHUSIM POCCHHCKUX YUEHBIX B
o0nacT (U3HUKY U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO TTOBEJICHUSI;

CIOCOOHOCTh OIIEHUBATH CHTYAIUIO U IPUHAMATh OCO3HAHHBIC PEHICHUS, OPUCHTUPYSICh Ha
MOpaJThbHO-HPABCTBEHHBIE HOPMEI M IIEHHOCTH, B TOM YHCIIE B IEATEIEHOCTH YUEHOTO;

OCO3HaHHWE INYHOTO BKJIA/Ia B TIOCTPOEHHE yCTOMYMBOTO Oy IyIIEero;

4) 3cTeTHYECKOr0 BOCIUTAHUS:

ACTETUYECKOE OTHOIIIEHNE K MHUPY, BKIIFOYAsi SCTETHKY HAYYHOTO TBOPUECTBA, MPUCYIIIETO
(u3nYecKoil HayKe;

5) Tpy10BOIro BOCIMTAHMSA:

UHTEpeC K pa3anyHbIM chepam npodhecCHOHaIbHOM AeITEIbHOCTH, B TOM YHCIIE CBA3aHHBIM C
(hU3KKOHN M TEXHUKOH, yMEHHE COBEpPIIaTh OCOZHAHHBIN BHIOOp OyAyIIeil mpodeccuu U peaTn30BbIBATh
COOCTBEHHBIE JKU3HEHHBIC TIIAHbI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOpPa30BaHMIO B 00JacTH (DU3MKH Ha
NPOTSKEHUU BCEH JKH3HU;

6) IKOJIOrH4YeCcKOro BOCIIUTAHUA:

c(OpPMHUPOBAHHOCTH IKOJOTHYECKOM KYJIBTYphl, OCO3HAHHE TII00aJIBHOT0 XapaKkTepa
9KOJIOTHYECKHX MPOo0IieMm;

TUTaHUPOBAaHHUE U OCYLIECTBICHUE NEHCTBUI B OKpY Karoleil cpesie Ha OCHOBE 3HAHUS Liesei
YCTOMYMBOTO pa3BUTHsI YETIOBEYECTBRA,

pacuIpeHne OnbITa JesITeNbHOCTH YKOJIOTHUECKON HAIIPAaBJICHHOCTH Ha OCHOBE HMEIOIINXCS
3HaHUH 1o QU3MKE;

7) 1EHHOCTH HAYYHOT'0 MO3HAHUS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI
¢bu3nUecKoi HayKu;

0CO3HAaHKE LIEHHOCTH HAYYHOM AEATEIIbHOCTH, TOTOBHOCTH B IIPOLIECCE N3yUeHHS HUIUKU
OCYIIIECTBIISTh IPOSKTHYIO U MCCIIE0BATENBCKYIO ACATENIbHOCTh HHANBUAYAIBLHO U B TPYIITIE.



METAINIPEJMETHBIE PE3YJIbTATBI

IMo3naBaTe/sibHbIE yHHBEpPCAJIbHBIE YUeOHbIE AeiicTBUA
Ba3oBble Jlornyeckue geiicTBus:

CaMOCTOSITETIbHO (POPMYIHUPOBATE U AKTYaIM3UPOBATh MIPOOIEMY, paccCMaTpUBaTh €€ BCECTOPOHHE;

OIIPENIeJIATh LIENIH ACATENbHOCTH, 3a/1aBaTh apaMeTPbl U KPUTEPUU UX JOCTIDKCHHUS;

BBISBIISITH 3aKOHOMEPHOCTH U MIPOTUBOPEUHSI B PACCMATPUBAEMBIX (PU3UUECKUX SBICHUSIX;

pa3pabaTeIBaTh MJIaH PELICHUS IPOOIEeMbl ¢ YIETOM aHAIM3a UMEIOIIUXCSl MaTepHaIbHBIX U
HEMAaTepUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JCATEIILHOCTh, OLICHUBATH COOTBETCTBUE PE3YIIbTATOB LEIISIM, OLICHUBATH
PHCKH TIOCIEICTBUH ESTEIbHOCTH;

KOOPAMHHUPOBATh U BBIIIOIHATE paObOTy B YCIOBUAX PEaIbHOTO, BUPTYaJIbHOTO U
KOMOWHHPOBAaHHOTO B3aMMOJICHCTBUS;

pa3BUBATh KpeaTUBHOE MBILIICHHE TIPU PEILICHUHU KU3HEHHBIX MPOOJIEM.

ba3oBble ucciienoBare/ibCKue AeHCTBHA:

BJIaJCTh HAYYHOH TEPMHUHOJIOTHEN, KIIFOUEBBIMH MOHATHAMHU U METOAaMH (PU3UUECKOM HAYKH;

BJIaJICTh HAaBBIKAMH YUeOHO-UCCIIEIOBATEIBCKOM U POSKTHOH JIESITEIBHOCTH B 001acTH (PU3HKHY,
CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOMCKY METOZOB PEeLICHU 3a1a4 (PU3HIeCKOro
COJep KaHus, IPUMEHEHHUIO Pa3IMIHbIX METOJIOB [TO3HAHUS;

BJIaJICTh BUAAMU JICSATEIBHOCTH IO MOJYYSHHUIO HOBOTO 3HAHHMS, €TO MHTEPIPETAIHH,
npeoOpa3oBaHMIO U MPUMEHEHHUIO B PA3IMYHBIX YIEOHBIX CUTYalUsAX, B TOM YHCIIE TIPU CO3AaHUH
y4eOHBIX MIPOEKTOB B 00JIACTH (PU3UKU;

BBISIBIISITH TPUYHHHO-CIICICTBEHHBIC CBSI3U U aKTYaJIM3UPOBATh 3aauy, BBIABUTaTh TUIIOTE3Y €€
peIleHHs, HAXOAUTh apTyMEHTHI ISl J0Ka3aTebCTBAa CBOMX YTBEPKACHHA, 33/1aBaTh apaMeTphl 1
KPUTEPUH PELICHUS;

aHAJM3UPOBATH IOyYCHHBIE B XO/€ PEIICHHS 3aauyl Pe3yIbTaThl, KPUTUIECKH OLICHUBATh UX
JIOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIIOBHSIX;

CTaBHUTH U (HOPMYIHPOBATH COOCTBEHHBIE 33/1a41 B 00pa30BaTEIbHON AESTEILHOCTH, B TOM YHCIIE
1pY U3Y4eHUH (PU3MKH;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM, OIICHUBATH IPUOOPETEHHBIN OIBIT;

YMETh MIEPEHOCUTH 3HAHUS 10 (PU3HKE B IPAKTHUYECKYIO 00JIaCTh )KU3HEACSATEILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX NMPEIMETHBIX obacTeil;

BBIJIBUTATh HOBBIE UJCH, IPeIaraTh OPUTrHHAIbHBIE IOAXO0bl M PELICHNUS;

CTaBHUTH MPOOJIEMBI U 33JIaul, JONMYCKAIOIINE aJbTePHATHBHEIC PEIICHNSI.

PaGora ¢ nundopmanueii:

BJIaJIeTh HAaBBIKAMH IIOJy4YeHUs] HH(POpManuu PU3NIECKOTO COEPKAHU U3 HCTOYHUKOB Pa3HbIX
THUIIOB, CAMOCTOSITENILHO OCYIIIECTBIISITh TIOUCK, aHATTN3, CACTEMATH3ALIMI0 U HHTEPIIPETAINIO
WHQOPMAITUK Pa3TUYHBIX BUAOB U (DOPM MPEICTABIICHUS;

OLIEHUBATh JOCTOBEPHOCTH HHPOPMALIUH;

UCIIOJIb30BaTh CpeACTBa MH()OPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B PEICHUN
KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3allMOHHBIX 33124 ¢ COOJI0CHUEM TpeOOBaHH
SPrOHOMHUKH, TEXHUKH O€30MaCHOCTH, TUTUEHBI, PECypcocOepeKeHus, TPABOBBIX U 3TUUECKUX HOPM,
HOpPM MH(OPMAIIMOHHON 0€30MaCHOCTH;

€03/1aBaTh TEKCThI (PU3NIECKOTO COJIEPKAHUS B PAIMIHBIX opMaTax ¢ yu€ToOM Ha3HAUCHUS
MH(QOPMaIUK U LIEIE€BOI ayTUTOPUH, BEIOMpask ONTHMAIbHYIO (POpMY HPEACTABICHNS U BU3YaIU3aLHH.

KoMMyHMKaTUBHBIE YHUBepCAJIbHbIE yYeOHbIe JeliCTBUS:
OCYIIECTBIATH OOIIEHUE HAa YPOKax (M3UKK U BO BHE-YPOUHOH JIESITETbHOCTH;
pacro3HaBaTh NPEINOCHIIKH KOHQIMKTHBIX CUTYyallui U CMST4aTh KOH(IUKTHI;
Pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOKO TOUKY 3PEHMSI C HCIIOJIb30BAHUEM SI3BIKOBBIX CPEJCTB;
MOHUMATh M UCITOJIb30BaTh MPEUMYIIECTBA KOMaH/IHON U MHANBUYaTbHON PaOOTHI,
BBIOMPATh TEMATUKY U METObI COBMECTHBIX JEHCTBHUH C YIETOM OOIIMX UHTEPECOB U
BO3MOKHOCTEH Ka)/10T0 YJIeHa KOJIJICKTUBA,;



MIPUHAMATH IIEITH COBMECTHOH EATEIbHOCTH, OPTaHU30BBIBATh U KOOPIUHUPOBATH JIEHCTBHS 1O €€
JIOCTH)KEHUIO: COCTaBIIATh IUIaH IEUCTBUM, pactipeaessaTh PO ¢ Y4ETOM MHEHUM YYaCTHUKOB,
00Ccy)aTh pe3yJIbTaThl COBMECTHOMN pa0OThI;

OIICHMBATh Ka4€CTBO CBOCTO BKJIA/Ia M KAXKJIOTO YYACTHUKA KOMAaHJIbI B OOIIHUN Pe3yJIbTaT 0
pa3pabOTaHHBIM KPHUTEPHSIM;

MpeJIaraTh HOBBIE TPOEKTHI, OIEHUBATH HJIEH C MTO3UIIMH HOBU3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKON 3HAYMMOCTH;

OCYIIIECTBIISATH MO3UTHBHOE CTPATETUUECKOE TIOBE/ICHHE B PA3IMYHBIX CUTYAIIUSIX, TIPOSBIISTH
TBOPYECTBO ¥ BOOOpakeHNE, OBITh HMHUIIMATHBHBIM.

PeryasiTuBHBIC yHHBepcaJbHbIe y4eOHbIe AelCTBUA
Camoopranu3aums:

CaMOCTOSITETIbHO OCYIIECTBIISITH TO3HABATEILHYIO ACATENLHOCTD B 001aCTH (DPUBHKHU U
ACTPOHOMUH, BBISIBIISITH MTPOOJIEMBI, CTAaBUTH U OPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIEHO COCTABJISATh IUIAH PELICHUS paCUETHBIX U KAUECTBEHHBIX 3aa4, IUIaH
BBITIOJTHEHUS TIPAKTHYECKOW PabOTHI ¢ yIETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH 1
MIPEATIOYTEHU;

JIaBaTh OLEHKY HOBBIM CUTYAaIIHSIM;

pacIupsTh paMKH Y4eOHOTO TIpeIMeTa Ha OCHOBE JIMYHBIX MPEAIOYTCHUH;

JieNaTh OCO3HAHHBIN BBIOOD, apTYMEHTUPOBATH €r0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEIICHHE;

OLICHUBATH PUOOPETEHHBIN OIIBIT;

Croco6cTBOBaTh POPMHUPOBAHUIO U TIPOSBICHUIO SPYAULINU B 00JIACTH (PH3UKH, IOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYPHBIN YPOBEHB.

CaMOKOHTPOJIb, IMOIMOHAIbHBIN HHTEJJIEKT:

JIaBaTh OLEHKY HOBBIM CUTYAalMsIM, BHOCUTh KOPPEKTUBBI B I€ATEIbHOCTh, OLIECHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIaJICTh HABBIKAMH MO3HABATEIBLHON Pe(IICKCUU KaK OCO3HAHUS COBEPIIACMBIX JICHCTBHI U
MBICITUTENBHBIX MPOLIECCOB, UX PE3YJIHTATOB U OCHOBAHUM;

WCTIONIB30BaTh MPUEMBI pehIeKCHH JUIS OTICHKH CUTYaIllH, BEIOOPA BEPHOTO PEIICHHUS,

YMEThH OIIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATH PEIIEHUS 110 UX CHIKEHHIO;

MPUHAMATh MOTHUBBI U apTYMEHTHI APYTUX MIPH aHAIN3E PE3YIIbTATOB AEATEIbHOCTH;

MIPUHAMATH ce0s1, TOHUMas CBOM HEJIOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apT'yMEHTBI APYTHUX IIPHU aHAJIU3E PE3YJIbTATOB ACSITEIbHOCTH;

NPU3HABaTh CBOE MPABO U MPABO JIPYTUX Ha OIIUOKH.

B mportiecce mocTmkeHHs TMYHOCTHBIX PE3YIBTaTOB OCBOCHHUS IPOTPaAMMBI IO (U3UKE I YPOBHS
cpemHero oomero oo0pa3oBaHus y 00y4arouXcsl COBEPIIEHCTBYETCS IMOIIMOHANBHBIN HHTEIJICKT,
npernoaralonmi copMUpOBaHHOCTE:

CaMOCO3HaHMUsI, BKITFOUYAIOIIETO CITIOCOOHOCTH MOHUMATh CBOE SMOIIMOHATIBHOE COCTOSTHHE, BUIIETh
HaTpaBJIEHUs Pa3BUTHUSI COOCTBEHHOH SMOIIMOHAIILHOM c(ephl, OBITH YBEpEHHBIM B ceOe;

CaMOpETyJIMPOBaHUS, BKITIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TIOBE/ICHUE, CTIOCOOHOCTh aIAITHPOBATHCS K IMOIIMOHATILHBIM U3MEHEHHUSIM U TIPOSIBIISITh THOKOCTB,
OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMH, BKIHOYAIOMIEN CTPEMIIEHUE K JOCTHKEHHIO LIEIH U YCIIEXY, ONTUMH3M,
WHUIIMATUBHOCTh, YMEHNE IEHCTBOBATH NCXOMAS U3 CBOMX BO3MOKHOCTEH;

9MITaTHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh 3MOLIMOHAIBHOE COCTOSIHUE APYTHX, YUUTHIBATD
€ro MpH OCYIIECTBICHUN 0OILIeHNUs, CIOCOOHOCTH K COUYBCTBHIO U CONEPEKUBAHMIO;

COIMAJIFHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIEHUS C APYTUMH JIIOJIbMH,
3a00TUTHCS, TIPOSIBIISITh UHTEPEC U Pa3pelaTh KOHPIUKTHI.

NPEAMETHBIE PE3YJIbTATDI
K koniy o0yuenust B 10 kyiacce npeaMeTHBIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOKHBI OTPAXKaTh
c(OpMHUPOBAHHOCTH y 00yUAIOIMXCS YMEHUI:



JIEMOHCTPHPOBATh Ha MPUMEPaAX POjib U MECTO (GU3HKH B (HOPMUPOBAHUN COBPEMEHHOM HAyUHOM
KapTUHBI MUPA, B Pa3BUTUH COBPEMEHHON TEXHUKHU U TEXHOJIOTUH, B TPAKTUUECKOM e TETLHOCTH
JIIOJICH;

YUUTHIBATh TPAHUIBI TIPUMEHEHUS U3YYCHHBIX (DU3UYCCKUX MOJICIICH: MaTepUalbHasl TOUKA,
WHEepITHAIbHAS CHCTeMa OTCUETa, aOCOTIOTHO TBEPIOE TEII0, HACANBHBIN T'a3, MOJEIIH CTPOCHHS Ta30B,
JKAIKOCTEH M TBEPIBIX TEJ, TOUCTHBIA AICKTPHUUSCKIH 3apsT TP peIIeHNH GU3HIECKUX 3a1ad;

pacmno3HaBaTh GU3NYCCKHUE SIBICHHUSI (IIPOIECCHI) U OOBSICHATh UX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIIPHO-KUHETUUECKOW TEOPUU CTPOCHUS BEIECTBA U AJIEKTPOAUHAMUKU: PABHOMEPHOE U
paBHOYCKOpPEHHOE TIPSIMONIMHEITHOE ABIDKEHNE, CBOOOIHOE MTaJIeHHe Tell, IBIKEHHE M0 OKPYKHOCTH,
WHEpLUs, B3auMoJieicTBIE Te, Auddy3usi, OpOYHOBCKOE ABMKECHUE, CTPOSHUE KUIAKOCTEH U TBEPIBIX
TeJ, U3MEHEHUE 00bEMA TEJ MPU HarpeBaHUU (OXJIAXK/ICHHH ), TEIIJIOBOS PaBHOBECHE, HCIIAPCHHE,
KOHJIEHCAWs, TUIABJICHHUE, KPUCTAIIM3ALINSL, KUIICHUE, BIIAXKHOCTh BO3/1yXa, IOBBIILICHNE JaBICHUS ra3a
IIPU €ro HarpeBaHUU B 3aKPHITOM COCYJI€, CBA3b MKy MapaMeTpaMu COCTOSIHUSA ra3a B U30IMPOIIeCcCax,
SJIEKTPHU3aLKA TEJ, B3aUMOJICHCTBHE 3apsIIOB;

OTIMCHIBATh MEXAaHWYECKOE ABIKEHUE, HCIIONB3Ys (PU3NIECKIE BETMINHBI: KOOPAWHATA, Ty Th,
MepeMELICHHE, CKOPOCTh, YCKOPEHUE, Macca Tella, CUIIa, UMITYJIbC Tea, KHHETHYECKAasi SHEPIHs,
MOTCHIIUAIbHAS YHEPI s, MEXaHU4ecKas paboTa, MeXaHU4eCKasi MOIIHOCTD; IIPH ONMUCAHUH MPaBUIBHO
TPAKTOBATh (PM3UUECKUI CMBICI HCIIOJIb3YEMBIX BEIMYHMH, UX 0003HAYCHHUS U €IUHHIIBI, HAXOIUTh
(hOopMyITBI, CBSA3BIBAIOIINE JAHHYIO QU3NIECKYIO BETHUUHY C IPYTHMH BEITHYNHAMI,

OIKMCHIBATh U3YYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIIOBHIC SIBIICHUS, HCITONbB3Ys (PU3UUCCKHE
BEITMYMHBL: TABJICHUE ra3a, TEMIIepaTypa, CpeaHssT KHHETUYECKAst SHEPTUSI XAa0THUECKOT'O IBUKEHUS
MOJIIEKYJI, CpEIHEKBaApATHIHAS CKOPOCTh MOJIEKYJI, KOJTMYECTBO TEIUIOTHI, BHYTPEHHSS DJHEPTHA, paboTa
rasza, Ko3()(PUIIUCHT MOJIC3HOTO JICHCTBHSI TEIUIOBOTO JIBUTATEIS; IPU ONTUCAHUY NIPABUIHHO TPAKTOBATh
(DU3UYECKUI CMBICIT CIIOJIb3YEMBIX BEIMYMH, UX 0003HAUYCHUS U CIUHUIIBI, HAXOIUTh (DOPMYJIBI,
CBSI3BIBAIONINE JAHHYIO (PM3UYECKYIO BETUYHUHY C APYTUMHU BETHUHHAM;

OIUCHIBATh U3yUYEHHBIE SJIEKTPUUECKUE CBOMCTBA BEIIECTBA U AIEKTPUUECCKHUE SIBICHUS
(mporiecchl), HCMONB3Ys GPUINUECKUE BETMUMHBL: JJIEKTPUUICCKUHN 3apsi, SJEKTPUIECKOE ToJIe,
HaMpsHKEHHOCTD TTOJISI, MOTSHITHAI, PA3HOCTh MOTEHITUAIOB; IPY OTMIMCAHUH MIPABUIHLHO TPAKTOBAThH
(hU3MYECKUIT CMBICIT HCTIOIB3YEMBIX BEIMYMH, UX 0003HAYCHUS U €TUHUIIBI; YKAa3bIBaTh (DOPMYIIBL,
CBSI3BIBAIONIUE TAHHYIO (PU3UYESCKYIO BEJIUYHUHY C APYTUMHU BEJIMYMHAMU;

aHAJIM3UPOBATh (DU3MUYECKHUE MPOIIECCHI U SBJICHHUS, UCIIONB3Ysl (PU3MYCCKUE 3aKOHBI M TPHHIIUIIBL:
3akoH BceMupHoro tarotenus, I, II u Il 3akonsl HeloToHA, 3aKOH COXpaHEHHSI MEXaHUYECKOM SHEPTHH,
3aKOH COXPAHEHUS UMITYJIbCa, IPUHLHUII CYNEPIO3ULIUN CUJI, IPUHIUI PABHONPABUS UHEPIIUATBHBIX
CHCTEM OTCUETa, MOJIEKYJISIPHO-KUHETUIECKYIO TEOPHIO CTPOCHHUS BEIIIECTBA, TA30BBIC 3aKOHBI, CBS3h
cpenHeil KHHeTHYeCKOW YHEPTUU TETUIOBOTO JABIKEHUS MOJIEKYJ ¢ aOCOIOTHON TeMIIepaTypoil, IepBhIi
3aKOH TEPMOAMHAMUKHU, 3aKOH COXPAHEHUS AIEKTPUUECKOIO 3apsaa, 3akoH KyioHa, npu 3ToM paznuyaTh
CJIOBECHYIO (DOPMYIIMPOBKY 3aKOHA, €r0 MAaTEMAaTUYECKOE BRIPAKECHUE U YCIIOBUS (IPaHUIIbI, 00JIACTH )
MIPUMEHUMOCTH;

OOBSACHSTH OCHOBHBIE IPUHIIAIIBI IEHCTBHS MAIIWH, TPUOOPOB U TEXHUYECKUX YCTPOKCTB;
pa3iruaTh YCIOBUS UX 0€30MACHOTO MCIIOIb30BaHMsI B MOBCEIHEBHOM XKHU3HU;

BBITIOJIHSITH SKCIIEPUMEHTBI 110 UCCIIC0OBAHUIO (DU3MUYCCKUX SBJICHHI U TPOIIECCOB C
WCTIOJIB30BaHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHHH, IPU 3TOM (POPMYIIHPOBATH IPOOIeMy/3a1ady U
TUNOTE3y Y4eOHOTO SKCIIEPUMEHTa, COOUPATh YCTAHOBKY U3 MPEIJIOAKESHHOTO 000PY/I0BaHUS, IPOBOIUTH
OMBIT ¥ (HOPMYJIUPOBATH BHIBOJIbI;

OCYIIECTBIATH NMPSIMbIC U KOCBEHHBIE U3MEPEHHS (DU3MUYECKUX BEITUYMH, IPH 3TOM BEIOUPATh
ONTUMAJIBHBIN CIIOCO0 U3MEPEHUS M UCIIOIB30BaTh U3BECTHBIE METOIbI OIICHKH ITOTPEITHOCTEH
WU3MEPEHUN;

MCCJIEIOBATh 3aBUCUMOCTU MKy (DU3MUECKUMHU BEIMYMHAMU C MCIIOJIb30BAHUEM MPSAMBIX
WU3MEPEHHIA, TIPY 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHPOBATH PE3yJIbTATHI MOJYYEHHOW 3aBUCHMOCTH
(U3MYECKUX BEIMYUH B BH/IE TaOIHII U TpadUKOB, JejaTh BHIBOIBI 110 PE3yJIbTaTaM HCCIICI0BAHHMS,

co0JIr01aTh IpaBuiia 0€30I1aCHOT0 TPY/Ia MPH MPOBEICHUH HCCICIOBAaHHA B paMKaX yu4eOHOI0
AKCIIEPUMEHTA, Y9eOHO-UCCIIETOBATENILCKON M MTPOSKTHON JCSITETLHOCTH C UCIIOIh30BAaHUEM
WU3MEPUTEIBHBIX YCTPOMCTB U JIA0OPATOPHOTO 00OPYIOBaHUS;

peliath pacyETHBIC 33/1a4U C SIBHO 33JaHHON (PU3UUIECKON MOJICIIbIO, UCTIONB3Ysl (PU3MUECKUE
3aKOHBI U IPUHITUIIEI, HA OCHOBE aHAJIK3a YCIIOBUS 3a71a49¥ BRIOUPATh (PU3NICCKYIO MOJIETH, BBIICIATE



¢du3ndeckue BeTUUUHBI U (HOPMYIIBI, HEOOXOANMBIE IS €€ PelIeHHs, IPOBOAUTh PACUETHI U OIICHUBATH
PEaNbHOCTD MOYYEHHOTO 3HAUCHHS (PU3NIECKON BEITMINHBI;

pelaTh Ka4eCTBEHHBIC 33/1a4H: BEICTPAUBATh JIOTHYECKH HEITPOTHBOPEUHUBYIO LIETIOUKY
paccyKaeHui ¢ Onopoi Ha U3yUYEeHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU 1 (YU3NUECKHUE SIBICHUS;

HCTIOJIB30BATh PH PEIICHUH YUeOHBIX 33/1a4 COBPEMEHHbIE HH()OPMAIIHOHHBIC TEXHOJIOTHH JUTS
HOMCKA, CTPYKTYpPHPOBAHMUS, MHTEPIPETAIMN 1 TIPEICTABICHHS YIeOHOW 1 HAyYIHO-TIOITYJISIPHOM
WHQOPMaIUH, TIOTY4YEHHOH U3 Pa3TUYHBIX HCTOYHUKOB, KPUTUYECKH aHAIN3UPOBATh MOIYYaeMyI0
HH()OPMAITHIO;

HPUBOANTH MPUMEPHI BKIaa POCCUMCKUX M 3apyOeKHBIX YIEHBIX-(DU3NKOB B pa3BUTHE HAYKH,
00BsICHEHHE TIPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUECKHIE 3HAHHS 1O (PU3UKE B MOBCEAHEBHOMN )XKU3HU IS 00ECTIeYCHUS
0e30MmacHOCTH TIpY OOPAIIEHIH C IPUOOPAMU U TEXHUYECKUMHU YCTPOHCTBAMH, IJISI COXPaHEHUS
30POBBS M COONIOICHNSI HOPM DKOJIOTMYECKOTO MOBECHHS B OKPYKAIOLIEH Cpeae;

paboTaTh B TpyIINe C BBITOJHEHUEM PAa3IMUHBIX CONUAIBHBIX POJIEH, IIIAHUPOBATh PadoTy
TPYIIIBI, PAIIHOHAIBEHO PacIpeaeIaTh 00S3aHHOCTH U IUIAHUPOBATH JISSITEIFHOCTD B HECTAHIAPTHBIX
CHUTYaIHsX, a/ICKBATHO OIIEHMBATH BKJIA]] KAXIOTO M3 YYaCTHUKOB TPYIIIEI B PEIIEHUE PacCMaTPHBAEMOit
npoOIeMBl.

K xoniy oOydenus B 11 kiaacce npeIMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JJOJDKHBI OTPaKaTh
c(hopMHPOBaHHOCTh y 00YYAIONTUXCS YMEHHUH:

JEMOHCTPUPOBAThH HA MPUMEPAX POJb U MECTO (PU3UKHU B (GOPMUPOBAHUH COBPEMEHHON HAyYHOU
KapTHUHBI MUPA, B PA3BUTUN COBPEMEHHON TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKOH AESITEIbHOCTH
JFOJIeH, IEIIOCTHOCTh M €IMHCTBO (PU3MUECKOil KapTHHBI MHPAa;

YUUTBIBATh TPAHHIIBI IPUMECHEHUS U3YUYEHHBIX (PU3NUECKUX MOETICH: TOUSUHBIH IIeKTPUIECKUN
3apsna, JIy4d CBCTa, TOYEYHBINM UCTOUYHUK CBCTa, dA€pHasd MOACIIb aTOMAa, HYKJIOHHAasd MOJCJIb aTOMHOT'O
spa MpY pelIeHNH (GU3UIECKUX 3a/1ady;

pacmo3HaBath GU3NIECKHE ABICHHS (IIPOIECCHI) U OOBSICHATh UX HA OCHOBE 3aKOHOB
9IEKTPOAMHAMUKH U KBAaHTOBOH (PU3HMKH: dJIEKTPUUECKas MPOBOJIUMOCTb, TEIJIOBOE, CBETOBOE,
XUMHYCCKOC, MAIrHUTHOC I[Cf/iCTBPIS[ TOKa, B3aHMOHCﬁCTBHe MAarauToOB, DJICKTPOMArouTHad MHAYKIWA,
JIeCTBHE MArHUTHOTO TOJIS Ha TIPOBOJHHUK C TOKOM M JIBIDKYIIHUIICS 3apsil, SJIEKTPOMarHUTHEIE
KoJIeOaHUs U BOJIHBI, IPSIMOJTMHEHHOE pacIpOCTPAaHEHUE CBETA, OTPAXKEHNUE, ITPEIOMIICHHE,
uHTepdepeHuns, TudpaKys U MOJIIpU3alUs cBeTa, JUCIIEPCHs cBeTa, poTodnekTpudeckuii apdexr
(poToaddexr), cBeTOBOE HaBIEHNE, BOSHUKHOBEHHE JIMHEHYATOrO CIIEKTpa aTOMa BOAOPO/Ia,
€CTECTBEHHAs! M HCKYCCTBEHHAs! paINOAKTHBHOCTB;

OIMUCBhIBATH U3YUCHHBIC CBOMCTBaA BEIICCTBA (BJ'IGKTpI/I‘-IeCKI/Ie, MariuTHbIC, OIITUYCCKUC,
ANEKTPHYECKYIO TPOBOIMMOCTD PA3IIMYHBIX CPEM) M DJIEKTPOMArHUTHBIE SIBIICHUS (TIPOLIECCHI), HCHIONIB3Y ST
(u3uYecKue BETMUUHBL: JIEKTPHYESCKUH 3apsiil, CHIa TOKa, SJIEKTPUIECKOe HANPSDKEHUE, dJIEKTPUIECKOe
COIIPOTHBIICHHE, PA3HOCTh MOTEHIIMAIOB, AJIEKTPOABIKYINAS CHia, paboTa TOKa, MHAYKIUS MAaTHUTHOTO
noJs, cuia Amrepa, cuia JIopeHia, ”HIyKTHBHOCTh KaTyIIIKW, SHEPTHS dJIEKTPUUECKOT0 M MATHUTHOTO
HOJIEH, IEPHOJT M 9acToTa KosieOaHui B KoJieOaTeIbHOM KOHTYpE, 3apsil M CHJIa TOKa B IIpOIecce
rapMOHHYECKHX JICKTPOMArHUTHBIX KoeOaHni, QOKYCHOE pacCTOSIHHE ¥ ONITUYECKAs CHIIA JIMH3BL, TIPU
OIMMCaHWHU IMIPAaBUJIBHO TPAKTOBATH q)H3H‘IeCKPIfI CMBICJT UCTIOJIB3YEMBIX BCJINYUH, UX 0603H37-IGHI/I$I u
€IMHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBA3BIBAIOIINE JaHHYIO (DU3NYECKYIO BEIMYHHY C APYTHMU
BEIMYMHAMY;

OIMUCBhIBATH N3YUCHHBIC KBAHTOBBIC ABJICHUA U ITPOLCCCHI, UCTIOJIB3YyA (bI/ISI/I‘IeCKI/Ie BCJIMYUHBI:
CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JUTMHA BOJIHBI M YACTOTa CBETA, SHEPTHS M UMITYJILC (OTOHA, IEPUOL]
NoJypacmaa, SHeprus CBsI3H aTOMHBIX SAepP, IPU ONMUCAHUH PAaBUIBHO TPAKTOBATh (PU3MYECKUI CMBICIT
HCIIOJIb3YEMBIX BECJIMYWUH, UX 0003HaYEHNST 1 CAVHUILIbLI, YKa3bIBATh q)OpMyJ'II)I, CBA3BIBAIONINEC TaHHYIO
(1)I/I3I/IT-IGCKyIO BCJIIMYUHY C APYTHUMHU BEIIMYNHAMU, BBIYHCIIATh 3HAYCHUC (i)PI3I/I‘I€CKOI>i BCIINYHUHBI,

aHAJTM3UPOBATH (PU3MUYECKHUE MPOLECCH U SBJICHUS, UCIONb3YS (PU3MYECKHE 3aKOHBI U IPUHLIUIIBL:
3akoH OMa, 3aKOHBI TIOCIIEIOBATEIBHOTO U MapalIeIbHOTO COSIMHEHNUS TIPOBOIHUKOB, 3aK0H J[XKOyIIsi—
Jlenna, 3aKOH JIEKTPOMAarHUTHOM MHAYKIMH, 3aKOH HPSIMOIUMHENHOTO pacCIpOCTPAHEHMSI CBETA, 3aKOHBI
OTpa’KeHHMs CBETa, 3aKOHBI IIPEJIOMJICHHS CBETA, ypaBHeHHE DiHIITEHHA 17151 PoTod(deKTa, 3aKOH
COXpaHEHHs SHEPI'HH, 3aKOH COXPaHEHHUS] UMITYJIbCa, 3aKOH COXPAaHEHHsI JJIEKTPUUECKOro 3apsijia, 3aKOH
COXpaHEeHHUsI MaCCOBOTO YKCIIa, TIOCTYJIAThl bopa, 3aKOH pajioakTHBHOTO pacmaia, pyu 3TOM Pa3udaTh



CIIOBECHYIO (hOPMYIIMPOBKY 3aKOHA, €r0 MAaTEMAaTHYECKOE BBIPKEHHUE U YCIIOBHS (TPaHUIIBI, 00JIaCTH)
IPUMEHUMOCTH;

OTIpeIeNIATh HANPABJICHUE BEKTOpA MHAYKIIMA MarHUTHOTO TOJISI TPOBOAHKKA C TOKOM, CHIIBI
Awmmnepa u cunbl Jlopenna;

CTPOUTH U ONUCHIBATH N300paKEHHE, CO31aBAEMOE IIIOCKUM 3€PKaJIOM, TOHKOH JINH30H;

BBITIOJIHSITH SKCIIEPUMEHTHI 110 UCCIIEAOBAHUIO (PU3UUECKUX SIBICHUH U IPOLIECCOB C
WCIIOJIb30BaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUH: TpH 3TOM (HOpMYIHPOBATH MpobdIeMy/3aiauy u
TUIIOTE3Y Y4eOHOTO IKCIIEpUMEHTA, COOMPaTh YCTAHOBKY M3 IPEATI0KEHHOI0 000pyI0BaHNUs, IPOBOIUTH
OMBIT ¥ (POPMYIIMPOBATEH BHIBOIBI;

OCYILIECTBIISITh MPSAMBIC M KOCBEHHBIC U3MEPEHHS (PU3UUECKUX BEIINYMH, IPU 3TOM BHIOUPAThH
ONITUMAJIBLHBIN CMIOCO0 M3MEPEHHUS M UCTIOJIb30BaTh U3BECTHBIC METOJIBI OLIEHKH MOTPEIIHOCTEH
HW3MEPEHN;

MCCIIEIOBATh 3aBUCHMOCTH (PU3MYECKHUX BETMYMH C HCIIOJIB30BaHUEM MPSMBIX H3MEPEHUI: TpH
9TOM KOHCTPYHPOBAaTh yCTAaHOBKY, (PUKCHUPOBATH PE3yIbTAThI OIYYEHHON 3aBUCUMOCTH (PU3NUECKUX
BEJIMYMH B BHJIE TaOJIUI U rpauKOB, A€TIaTh BBIBOJBI II0 PE3YJIbTATaM HCCIIECAOBAHMUS;

co0JroIaTh TpaBuiia 0€30MaCHOTO TPY/ia MPH MPOBEIECHUH HCCIIEIOBAHMNA B paMKaxX y4eOHOTO
JKCIIEPUMEHTA, y4eOHO-UCCIIEIOBATEILCKON U MMPOEKTHOM NESTEIBHOCTH C UCTIONIb30BAHUEM
U3MEPUTENBHBIX YCTPOMCTB U 1a00paTOpHOro 000py10BaHUS;

pemarh pac4€THbIE 3aJa4H C SIBHO 331aHHON (PU3MYECKON MOJENbIO, UCIIOb3Ys (PU3UUECKUE
3aKOHbI U IPUHIUIIBI, HAa OCHOBC aHAJIM3a YCJIOBHA 3a]a4n BI>I6I/IpaTI) (1)I/I3I/I‘IGCKYIO MOJCJIb, BBIACIIATH
(u3MYECKUE BETUUUHBI U ()OPMYJIbI, HEOOXOAUMBIE JIs €€ PEIICHHUs, IPOBOIUTH PACUEThI U OICHUBATH
PeaIbHOCTh NOJTYYEHHOI 0 3HaYeHUsT (PU3MUCCKON BETUUUHBI;

peliaTh Ka4C€CTBCHHBIC 3aJa4n: BRICTPANBATD JIOTHYCCKHU HCIIPOTUBOPCUMBYIO LECTIOYKY
paccyKaeHui ¢ Onopoi Ha U3y4YeHHBIE 3aKOHBI, 3aKOHOMEPHOCTU M (PU3NYECKUE SIBIICHUS;

WCIIOJIb30BaTh IPU PEIICHUH YUeOHBIX 3a7a4 COBPEMEHHbIE HH(POPMAIIMOHHbIE TEXHOIOTUH IS
MIOWCKA, CTPYKTYPUPOBAHMS, HHTEPIPETALUHU U IPEACTaBICHHS yueOHONH 1 HAyIHO-TIOMYJIIPHOU
I/IH(l)OpMaHI/II/I, HOJIy‘-ICHHOﬁ 13 PA3JIMYHBIX UCTOYHUKOB, KPUTUYCCKU aHAJIU3UPOBATH I10JIy4aCMyIO
UHQOPMAIHIO;

OOBSICHATH IPUHLUIIBI JSHCTBUS MAIIKH, IPUOOPOB M TEXHUUECKUX YCTPOUCTB, Pa3InyaTh
yCIIOBHS MX 0€30MacCHOI0 MCIOJIB30BaHUS B TOBCEHEBHOW KU3HHU;

MPUBOJIUTH NIPUMEPHI BKJIA/Ia POCCUICKHX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTUE HAYKH, B
00BsICHEHHE TPOLIECCOB OKPYKAIOILIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKHIE 3HAHUS MO (PU3UKE B TOBCEAHEBHON KU3HU I 00ECTIEUCHUS
0e30macHOCTH MpH 00paIIeHUH ¢ TPUOOPaMH U TEXHUYECKUMH YCTPOHCTBAMHU, JJIsi COXPaHEHHUS
3]10pOBbA U COONIOICHHUS HOPM HKOJIOTMUYECKOT0 TOBEICHHS B OKPYXKAIOLIEH cpeae;

paboTaTh B IpyIIE ¢ BHIIOJIHEHUEM PA3IUUHBIX COLMAIBHBIX POJIEH, INIAHUPOBATH paboTy
TPYMIIBI, pallOHAIBHO paclpeAessaTh 0053aHHOCTH U IUTAHUPOBATH AECATEIHHOCTh B HECTAHAAPTHBIX
CUTyaludaX, aICKBAaTHO OLICHMUBATH BKJIA/] KaXXJI0T'0 U3 YUACTHUKOB I'PYIIILI B PEHICHUE paCCManI/IBaeMOI\/'I
MPOOJIEMBI.



TEMATHYECKOE IIVTAHUPOBAHUE

10 KJIACC
KoanuecTBO yacoB JJIeKTPOHHBIE
o HaumeHoBaHMe pa3aesioB U TeM (uudposBbie)
Ne ni/m HporpaMvbI Beero KoﬁﬂTpo.anme Hpﬁaxn&qecxne 0BPA30BATETBHBIC
padoThI padoThI pecypei
Paznen 1. DU3UKA U METOJbl HAYUYHOI'O TIO3HAHUS
1.1 ®u3nKa U METOAbI HAYYHOT'O ITO3HAHUS 2 bubmmorexa [IOK
' AR HAY https:/m.eds00.ru/741bf72
Uroro no pazpeny 2
Pa3znen 2. MEXAHUKA
bubmuoreka LIOK
2.1 Kunemarixa 5 https://m.edsoo.ru/7f41bf72
Bu6nmoreka IJOK
2.2 Huramuka 7 https://m.edsoo.ru/7f41bf72
Bu6nmoreka IJOK
2.3 3aKOHBI COXpaHEHHsI B MEXaHUKE 6 1 https://m.edsoo.ru/7f41bf72
Hroro o pazaeny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKYIISIPHO-KMHETUIECKON 9 1 Bbubnuorexa LIOK
) TEOPUH https://m.edsoo.ru/7f41bf72
bubmuoreka IIOK
32 OCHOBEI TEPMOMHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSTHUSI BEIIIECTBA. 5 Bubmuorexa [JOK
) da30Bble IePEXOIbI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Pa3nen 4. JJIEKTPOJIUHAMUKA
Bu6mmoreka IJOK
4.1 dnexTpocTatuKa 10 1 https://m.edsoo.ru/7f41bf72
49 [TocTosHHbIN 25ekTprueckuil Tok. Toku B 12 1 Bbubmuorexa LIOK

Pa3IMYHBIX Cp€aax

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




HWroro mo paznemy 22

PesepBHOE BpeMs 2

OBLIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 68




11 KUIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3aesioB U TeM (uu¢posBbie)
Ne ni/m R —— Beero KOﬁ]—[TpO.H]:Hl:Ie Hpﬁaxanecxne 06PA30BATEBHBIE
padoTsI pa6oThI pecypesI
Paznen 1. JJIEKTPOJANHAMMUKA
11 MarnuTHoOE TT0JIe. DJIeKTPOMarHuTHAS 11 1 ) bubmmoreka [JOK
' WHAYKIHS https://m.edsoo.ru/7f41c97c
Uroro no pazpeny 11
Pazpnen 2. KOJIEBAHUS U BOJIHBI
21 MexaHudecKkue U 3JIEKTPOMarHUTHBIE 9 1 Bubmuorexa [JOK
' KoJeOaHus https://m.edsoo.ru/7f41c97c
29 MexaHu4ecKkue U 3JIEKTPOMarHUTHBIE 5 1 Bubmuorexa [HOK
) BOJIHBI https://m.edsoo.ru/7f41c97¢c
bubmuoreka LIOK
2.3 Orrrvka 10 2 https://m.edsoo.ru/7f41c97¢c
HUroro no pazneny 24

Paznen 3. OCHOBBI CIEIUAJIbBHOM TEOPUM OTHOCUTEJBHOCTH

31 OcCHOBEI criennanbHON TEOpUu 4 1 Bbubnuorexa LIOK
’ OTHOCUTEJILHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazpeny 4
Paznen 4. KBAHTOBASI PU3UKA
N bubmoreka IIOK
4.1 OJ1eMEHTHI KBAHTOBOU OITHKH 6 https://m.edsoo.ru/7f41c97c
bubmuoreka IIOK
42 Crpoenne atroma 4 https://m.edsoo.ru/7f41c97¢c
bubmuoreka IIOK
4.3 ATOMHOE A/1po > https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15

Pazpea 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHA




5.1 DJeMEeHTbI aCTPOHOMHU U aCTPO(YUUKU

bu6nmoreka IJOK

/ https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE
6.1 O06o01maroree MOBTOPSHUE 4 Eggi%ﬁiﬁ;i?r{fﬂ f41¢97c
Hroro no pazneny 4
PesepBHOe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68







MNOYPOUYHOE INVIAHUPOBAHUE

10 KJIACC
N KoanuecTBO yacoB DyeKTpOoHHbBIEe HU(POBHIE
/i Tema ypoka Beero Koutpoabubie  IlpakTuuecknme  00pa3oBaTelibHbIe
padoTsI padoThI pecypcol
1 du3uka — Hayka o npupoje. Haydnbie 1 bubmmorexa [IOK
METOBI TTO3HAHUS OKPYIKAIOIIET0 MHAPa https://m.edsoo.ru/ff0c32e2
Poxs 1 MecTo hm3uKH B (hOpMHPOBAHUH Bubmiorexa LIOK
2 COBpeMCHHOﬁVHaquOﬁ KapTHHEI MUPa, B 1 https://m.edsoo.ru/ff0c33e6
MIPAKTHYECKOM eI TeNbHOCTH JIIo e
Mexanndeckoe ABrkeHHe. OTHOCUTENIBHOCTD Bubmmorexa LIOK
3 MEXaHUYECKOro JBMkeHus. [lepemenienue, 1 https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHE
. Bu6nuoreka IJOK
4 PaBHOMEpHOE NPAMOIMHENHOE JBUKEHUE 1 https://m.edso0o.ru/ff0c3620
5 PaBHOyCKOpEeHHOE MPSIMOJIMHEHHOE 1 bubmmorexa [IOK
JBUKEHHE https://m.edsoo.ru/ff0c372e
6 CBobogHoe maieHue. Y CKopeHue CBOOOIHOTO 1 bubmmorexa [IOK
TaJeHUS https://m.edsoo.ru/ff0c39cc
7 Kpusonuneitnoe npmwxkenue. JpmwkeHue 1 Bubmmorexa [JOK
MaTepUaIbHON TOUKH 10 OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada
[Mpunnun otHOCUTENBHOCTH [ anuies.
8 NuepuuansHbie cucteMsl otcuera. [lepBbrit 1 Eggglf/on:eel(dasiorﬁ/fmc%eS
3akoH HproToHa — ]
Macca tena. Cuna. [IpuHImn cyneprno3unun BuGnnotexa LOK
? cuit. Bropoit ?,aKOH HrioToma s ! https://m.edsoo.ru/ff0c3be8
MaTepHaIbHON TOUKH
10 Tpetuii 3akoH Hpr0TOHA 1151 MaTEpUAIIBHBIX 1 Bubmoreka [JOK
TOUYEK https://m.edsoo.ru/ff0c3be8
11 3aKoH BceMUPHOTO TsroteHus. Cra 1 Bubmoreka [JOK
TskecTH. [lepBast kocMudeckas CKOpoCTh https://m.edsoo.ru/ff0c3d00
12 Cuna ynpyroctu. 3akoHn ['yka. Bec tena 1 Eﬁgﬁ%ﬁiﬁiiﬁﬁ/ﬂomm
13 Cuna tpenus. Kosddumuent tpenus. Cuna 1 bubmnoreka IIOK




COIIPOTHUBJICHUS IIPU IBUXXCHHU TCJIa B
KHUIOKOCTHU HUJIH Ia3C

[MocTynaTenbHOE U BpaliaTeaIbHOE IBUKEHUE
a0comoTHO TBEPAOTOo Teiaa. MOMEHT CHIIBL

https://m.edsoo.ru/ffOc3f76

bubmunoreka IIOK

14 N
[Ineuo cumsl. YcnoBus paBHOBECHUS TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
NMIynec MaTepuanbHOW TOYKH, CHCTEMBI
MaTepraIbHBIX TodeK. MImynbe cuibl. 3aKoH bubmmorexa [IOK
15
COXpaHEHUs UMITyJbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBIDKEHHE
Pa6ora u MmomHocTs cunbl. Kunetndeckas
16 9Heprus MarepuanbHol Touku. Teopema 06 buomorexa [IOK
P P ot [ eop https:/m.edsoo.ru/ff0c4502
W3MEHEHUH KMHETHYECKON SHEPIun
[TorenuuansHas 3ueprus. [loreHunanbHas
17 SHEprus ynpyro aeGopMupoBaHHON Bubmmorexa [JOK
npyxuHsl. [loTeHnIManbHAast SHEPTHs Tena https://m.edsoo.ru/ff0c461a
BOJIN3U TOBEPXHOCTU 3EMIIU
[loreHumanbHbIe M HENOTEHUUATBHBIC CUJIBI.
13 CBsi3b paOOTHI HEMOTEHITUAEHBIX CHII C bubmmorexa [IOK
W3MEHEHUEM MEXaHHMUECKOM SHEPTUI https://m.edsoo.ru/ff0c478c
CHCTEMBI Tel
19 3aKOH COXpaHEHUsI MEXaHUYECKON 3HEPTruu
20 KontponbHas padora no teme «Knnemaruka. Bubmmorexa [JOK
Junamuka. 3aKOHBI COXpaHEHHUSI B MEXaHUKE) https://m.edsoo.ru/ff0c4b74
OCHOBHBIE MTOJIOKEHHST MOJIEKYJISIPHO-
21 KUHETHYeCKOU Teopuu. bpo H)(/)Bcioe bubmorexa HOK
PHH. BpOy https://m.edsoo.ru/ff0c4dc2
newkenne. Jnddysus
XapakTep ABMKCHHS U B3aUMOJIEHCTBUS
22 4acTull BeniecTsa. Mojienn CTPOEHHUs Ta30B,
JKUJIKOCTEMN M TBEPABIX TEI
23 Macca mosnekyin. KonnuecTBo BeniecTsa.
[TocTostnHass ABoraapo
24 TemnoBoe paBHoBecue. TemmnepaTypa u e€
n3mepenue. [llkana remneparyp Llenscus
25 Hneanpnsriii raz B MKT. OcHOBHOE bubmmoreka IIOK




ypaBHeHue MKT

https://m.edsoo.ru/ffOc4fde

AOGcomoTHas Temrepatrypa Kak Mepa cpeIHei

bubmuoreka LIOK

26 KHHETHECKOH SHEPTHH JABIKEHNS MOCKY L. https:/m.edsoo.ru/ff0cs 1 1e
VYpaBuenue MenpeneeBa-Knaneipona
27 3akoH /lambToHa. ['a30BEIC 3aKOHBI
JlabopartopHas pabota «lccneqoanue
28 3aBUCUMOCTH MEXAY MapaMeTpaMu
COCTOSIHUSI Pa3pekKeHHOT0 ra3ay
29 H3onpoueccel B uA€anbHOM Ia3e U ux bubmuoreka IIOK
rpaduyecKoe mpeaCcTaBlIeHIE https://m.edsoo.ru/ff0c570e
BryTpeHHss sHEPrus TEpMOJUHAMUYECKON
30 CHCTEMBI H CIIOCOOBI €€ N3MEHEHHUS. Bu6nuoreka IJOK
KonnvecTBo TemnoTe! u paboTta. BHyTpeHHs s https://m.edsoo.ru/ff0c5952
SHEPTHUsl OJHOATOMHOTO UACATBHOTO Ta3a
31 Bunsl Terionepenauun bubmmorexa [IOK
https://m.edsoo.ru/ff0c5¢36
VY aenbHas TEINIOEMKOCTD BELIECTBA.
32 K?)J‘II/I‘ICCTBO TEIUIOTHI IPU Tgilnonepez[aqe. bubmmorexa [IOK
. https://m.edsoo.ru/ff0c5¢c36
AnmabaTHBIH poriecce
33 [IepBblil 3aKOH TEPMOJUHAMUKHU U €TI0 Bbubnuorexa LIOK
MIPUMEHEHHUE K U30Ipolieccam https://m.edsoo.ru/ffOcSefc
34 HeoOpatumocTs mporieccoB B IpUpoOeE. Bubmuoreka [JOK
Bropoii 3aK0H TepMOAMHAMUKH https://m.edsoo.ru/ff0c6230
35 [Ipuntun aevicteus u KI1J Temmooit bubmuoreka IIOK
MAaIIUHEI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KI1J]
37 JKOJIOTHYECKHUE MTPOOIEMbI TETTIOIHEPTETHKH
38 Oo6o06marommit ypok «MoJiekysipHas Bubnuoreka [IOK
¢m3nka. OCHOBBI TEPMOIMHAMUKID) https://m.edsoo.ru/ff0c6938
KonTponbHas pabora mo Teme
39 <<M0TIIp6KyJ'I$[pHE$I ¢uznka. OCHOBHI bubmorexa [IOK
https://m.edsoo.ru/ff0c6a50
TEPMOJINHAMUKI
40 [TapooOpa3oBanue U KOHACHCAIHS. Bbubmuorexa LIOK

Hcnapenue u kuneHue

https://m.edsoo.ru/ff0c63b6




AOcoIroTHas ¥ OTHOCHUTEIBHAS BIaKHOCTH

bu6nmoreka IJOK

41 N
Bo3ayxa. HachImeHnsIi map https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucramiueckue u
42 amop¢HbIe Tesla. AHU30TPONHSI CBOHCTB bubnuoreka [JOK
KpucTaoB. JKujknue KpucTasibl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHBIC MaTepHaIbl
43 [TnaBneHne u KpUCTAUIH3AIUA. Y HeTTbHAS bubmmoreka [JOK
TerioTa maBieHus. CyOamManus https://m.edsoo.ru/ff0c6708
bu6nmoreka IJOK
44
¥papnerue Terokoro Ganarca https://m.edsoo.ru/ff0c6820
45 OneKkTpu3auus Te. DNEKTPUUECKUH 3apsia. bubmmorexa [IOK
JIBa BHJIa DJIEKTPUUECKUX 3aPSII0B https://m.edsoo.ru/ff0c6bec
II
| L BT B LOK
YHPOBOZ ’ P https://m.edsoo.ru/ffOc6bcc
AIEKTPUIECKOTO 3apsiia
47 B3aunmopaeiictBue 3apsaoB. 3akoH Kynona. bubmmorexa [IOK
TodedHbIi 3eKTPUICCKUI 3apsi https://m.edsoo.ru/ffOc6ce4
Ha €HHOCTb dJIe €CKOro IMoJsl.
48 IT E?DEHHCH neT BHOJ-;I/IKTI/II)I/I;I I;nellcc Fntrllecnlfnx bubimorexa HOK
PHHIL yrep w P https://m.edsoo.ru/ff0c6df2
nojei. JIMHUM Hanpsy)KEHHOCTH
49 Pabota cuit anexTpocTaTHYecKoro moJsi. Bubmmorexa [JOK
[Toreniman. Pa3HocTh MOTEHITNAIOB https://m.edsoo.ru/ff0c6f00
II
o | e e Bumorera LOK
p ' https:/m.edsoo.ru/ff0c7018
JwanexTpryeckast IpOHUIIAEMOCTh
51 OnexktpoéMrocTh. KoHmencarto bubmorexa HOK
P - ROHA P https://m.edsoo.ru/ff0c7126
OneKTpOEMKOCTB INIOCKOr0 KOHIEHCATOPA. Bbubnuorexa LIOK
52
OHeprus 3apsuKeHHOr0 KOHASHCaTopa https://m.edsoo.ru/ff0c72c0
53 JlaboparopHas padora "M3mepeHue
AJIEKTPOEMKOCTH KOHIeHCaTopa"
[IpuHuMn KeCTBUS U IPUMEHEHNE
54 KOHJICHCATOPOB, KOMTUPOBAILHOTO arlapara,

CTpYHHOTO IpUHTEPA. DIIEKTPOCTATHYECKAS
3amuTa. 3a3eMIIeHUE JIEKTPOPHOOPOB




OJEeKTPUUYECKUN TOK, YCIOBHS €TO
cymectBoBanus. [locTosnansi Tok. Crna

55
toka. Hanpspkenue. ConpoTusieHue. 3akoH
Owma 151 y9acTka 1enu
56 [TocnenoBarenbHOE, TapalIeIbHOE, bubmuoreka LIOK
CMEIIaHHOE COCTMHECHHE TTPOBOTHUKOB https://m.edsoo.ru/ff0c7410
57 PaboTa 1 MOTITHOCTB DIEKTPHIECKOTO TOKA. bubmmoreka [JOK
3akon JIxoyis-Jlerma https://m.edsoo.ru/ff0c7838
53 3axon OMa 11 TOTHOH (3aMKHYTOM) bubmmoreka [JOK
aJIeKTpUIecKoi rermn. KopoTkoe 3aMpIkaHue https://m.edsoo.ru/ff0c7ae0
DneKTpoHHAas MPOBOANMOCTH TBEPIBIX
59 METaJIJIOB. 3aBUCUMOCTh CONPOTUBIICHHS
METAJIJIOB OT TEMIIEPATYPHI.
CBepXnpoBOJIUMOCTh
60 DJneKkTpuieckuil Tok B Bakyyme. CBoiicTBa
AIIEKTPOHHBIX ITYYKOB
[TomynpoBogHIKH, HX COOCTBEHHAS U
61 i I/Il\}/IIC(I))HaSIi OBO’ uMocTh. CBOICTBA p—n- bubmorexa HOK
P POBOZL ’ P https://m.edsoo.ru/ffOc84ae
nepexojia. [1onynpoBoIHUKOBBIC TPUOOPHI
DJNIEKTPUYECKUI TOK B pacTBOpax u
62 pacIuiaBax 3J€KTPOJIUTOB. Bbubnuorexa LIOK
DNEKTPOIIUTUYECKAS JUCCOLUALIUS. https://m.edsoo.ru/ff0c82ba
OneKTponus3
DNEeKTPUIECKUH TOK B Ta3ax.
p . . bubmoreka IIOK
63 CaMOCTOSTENBHBIN 1 HECAMOCTOSTEIHHBIN
pasps. Mo, Thnasma https://m.edsoo.ru/ff0c84ae
DnexTpudecKue MpUOOpPhl U yCTPOUCTBA B UX
64 1} axgqecxoe I PII)MGHEHI/IC }{'[ EBI/IJ‘Ia bubmmorexa [IOK
TSXHHKH 6e3ona£Hocm P https://m.edsoo.ru/ff0c86fc
Bu6nmoreka IJOK
65 O0600maronmii ypok «IEeKTPOIMHAMUAKA
HIATOIHHH Yp PO https://m.edsoo.ru/ff0c88be
KonTponbHas pabora mo Teme
66 «39nexrpocratuka. [locTosSHHBII Bbubnuroreka [IOK

aNeKTpudIecKuil TOK. TOKH B pa3IHUHBIX
cpenax»

https://m.edsoo.ru/ffOc8a8a




67 PesepBHbIii ypok. O000IIeHNE TIO TEMe 1 bubmmoreka [JOK
"DnekTpoguHaMHUKa" https://m.edsoo.ru/ff0c8c56
63 PesepBHsrii ypok. O6o0menne no temam 10 1 bubmmoreka [JOK

KJlacca https://m.edsoo.ru/ff0c8f6c
OBHIEE KOJIMYECTBO HACOB I10 [TIPOTPAMME 68 3 2




11 KUIACC

KoanyecTBo yacoB

DyeKTpoHHbIE HU(POBHIE

Ne
/i Tema ypoka Beero KonTpoabHbie IIpakTuyeckue o0pa3zoBaTe/JbHbIe
padoThI padoThI pecypcbl

[TocTostHHBIE MarHUTHI U UX

1 B3amMojeiicTBre. MarauTHoe moire. Bextop 1 bubmmoreka [JOK
MarHUTHOW WHAYKIHA. JINHUM MarHUTHOMN https://m.edsoo.ru/ff0c9778
WHIYKIHH
MarauTtHO€ ToJIe TIPOBOJHHUKA C TOKOM. Bubmmorexa LIOK

2 OmneIT Opcrena. Bzaumoneiictue 1
1pOBOJL }?HKOE c TOKOM a https://m.edsoo.ru/ff0c98fe

3 JlaboparopHas pabora «M3yueHue 1 | bubnuoreka [IOK
MAarHUTHOTO TOJIS KaTYIIKH C TOKOM https://m.edsoo.ru/ff0c98fe

4 JelficTBUE MarHUTHOTO TOJIA HA IPOBOJHUK C 1 Bu6nmoreka IJOK
TokoM. Cuita Ammiepa https://m.edsoo.ru/ff0c9ac0
JleicTBEe MarHUTHOT'O IIOJIS HA

bubnuoreka [IOK

5 JBIDKYIIYIOCS 3apsbKeHHyIo yactuiry. Cuma 1 1

T https://m.edsoo.ru/ff0c9df4
openua. Padora cuel JlopeHia

OnekTpoMaruuTHast uHAyKiwms. [1loTok

6 BEKTOpa MarHUTHOM MHAYKIUH. DJC 1
WHAYKIHAA. 3aKOH 3JIEKTPOMarHuTHON
uHaykuuu Papajnes

7 JlaGoparopHas pabota «VccienoBanue 1 1 Bubnunoreka [IOK
SIBIIEHUS 3JIEKTPOMArHUTHON MHIYKIIUN» https://m.edsoo.ru/ff0cal50
NunyKTUBHOCTD. SIBIIEHHE CAMOUHAYKIIUH.

3 OJC caMOMHAYKIUU. DHEPrus MarHUTHOTO 1 Bu6nuoreka IJOK
OJIs KaTyIIKH C TOKOM. DJIEKTPOMarHuTHOE https://m.edsoo.ru/ff0ca600
T1oJIe
TexHUYeCKUE yCTPOICTBA U X TIPUMEHEHHE:

9 MMOCTOSTHHBIE MarHUThI, 3JICKTPOMArHHUTHI, |
3JIEKTPOJIBUTATEIb, YCKOPUTEIH
AJIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS I1€Yb

10 O6o06maronuii ypok «MarHutHoe moJie. 1 bubnmnorexa [JOK

ONIeKTPOMArHUTHAS WHITYKITHSD)

https://m.edsoo.ru/ff0cab82




11

12

KontponbHas padora mo reMe «MarHuTHOe
moJie. DIIeKTPOMAarHUTHAS MHTYKITUS

CB00OOHbBIE MEXaHUYECKHE KOJICOaHH.
Iapmonnyeckue kojaeOanus. Y paBHEHUC
rapMOHHYECKUX KoyeOanuii. [IpeBpaiienue
SHEPTUHU

bu6nmoreka IJOK
https://m.edsoo.ru/ffOcad58

bubmuoreka LIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopartopHas pabota «lccnegoanue
3aBHCUMOCTH TIEpHO/Ia MAITBIX KONeOaHui
rpy3a Ha HUTH OT JUTMHBI HUTH U MaCChI
rpy3a»

14

Koneb6arenpupiii KoHTYp. CBOOOIHBIE
ANIEKTPOMArHUTHBIE KOJICOaHUs B HCATEHOM
K0JIe0aTEeTbHOM KOHTYpE. AHATIOTHS MEXIY
MCXaHNMYCCKUMHU U 3JICKTPOMArHUTHBIMU
KOJICOaHUSIMU

bubmuoreka LIOK
https://m.edsoo.ru/ff0cb820

15

16

17

®opmyna Tomcona. 3aK0H COXpaHEHUS
SHEPIUU B UCATBHOM KOJICOATEILHOM
KOHTYpE

[IpencraBnenue o 3aTyXaromux KoaeOaHUSIX.
BrIHyXIeHHBIE MEXaHHYECKHUE KOJIeOaHHS.
Pesonanc. BeiHyx1€eHHBIE
3JIEKTPOMAarHUTHBIE KoJeOaHUs

IlepemenHBIN ToK. CHHYCOUIATBEHBIN
MEPEMEHHBIH TOK. MOIIHOCTh IEPEMEHHOTO
TOKa. AMITUTYTHOE | JIeHCTBYIOIIEe
3Ha4YeHHE CUJIBI TOKA U HAIIPSDKEHUS

bubmuoreka LIOK
https://m.edsoo.ru/ff0cb9c4

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

bubmoreka IIOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmatop. [IponsBojacTBo, nepenayda u
noTpebIeHNEe EKTPUIECKON SHEPTUH

19

20

YCTpOHCTBO U MPAKTHUECKOE IPUMEHEHHE
3JIEKTPUYECKOT0 3BOHKA, TeHepaTopa
MIEPEeMEHHOTO TOKA, IMHUH JJIEKTporepenad
OKOJIOTHYECKNE PUCKU TIPY TIPOU3BOJICTBE
anexkTposHepruu. Kynprypa ucnoias3oBaHus
3JIEKTPOIHEPIUH B IOBCEAHEBHOM JKU3HU

bubmuoreka IIOK
https://m.edsoo.ru/ff0cc324

21

Mexanndeckue BOJIHEI, YCJIOBUA

bubmunoreka IIOK



pacnpoctpanenus. [lepuoja. Ckopocth
pacnpocTpaHeHUs U JJTUHA BOJHBI.
[TonepeyHbIe U IPOAOIBHEIC BOJHEI

https://m.edsoo.ru/ffOcca54

2 3ByK. CKOpOCTh 3ByKa. ' pOMKOCTH 3BYyKa. bubnuoreka [JOK
Bricota Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DJeKTpOMarHUTHBIC BOJIHBI, UX CBOWCTBA U Bubnmuorexa LJOK
23
ckopocTh. IlIkana 31eKTpOMarHUTHBIX BOJTH https://m.edsoo.ru/ffOccfe0
24 [TpuHIMIIEI pagUOCBSA3M U TEICBUICHHS.
PazButue cpeacts cBsa3u. Paauonokaius
Bu6nmoreka IJOK
2 K K
5 oHTpoJibHas paboTta «KoneOaHMs U BOJTHBDY https:/m.edsoo.ru/f0cc6ES
[IpsmonnHeHHOE pacIpOCTpaHEHNE CBETA
26 0 P;I(l)w (iI I/:{Hof;ld Ig e IZ: "lflc?qe:gmll; E(P:ITor{liH:K ’ bubmorexa HOK
AAHOPOZL pene. https://m.edsoo.ru/ff0cd350
cBera. JIyd cBera
g | s oo o o . BuGaonsa LOK
p p https://m.edsoo.ru/ff0cd4e0
3epKaie
IIpemomnenue ceera. [lomHoe E€HHEE
28 o ; ;Ixcel:ilnneH HH eB eTJII,HLII;II y 0; I:[}(;?I){oHrIc{) bubmmorexa [IOK
P - Hpea yr https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPasKCHHS
Jlaboparophas padora «M3mepeHue Bubnunoreka [IOK
29
MTOKA3aTeNs IPETOMIICHHSI CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 JInnzel. [locTpoenne n300pakeHHA B THH3E. Bubnuoreka [IOK
@dopmyra TOHKOH JIMH3BI. Y BETUYEHUE JINH3BI https://m.edsoo.ru/ffOcddle
31 JlaGoparophas padora «Vccnenosanue
CBOMCTB M300paKEHUH B JIMH3AX»
32 Hucnepcus cBera. CI0XHBINA cocTaB 0eoro
ceeta. [lBer
33 Wntepdepennns ceera. dudpaxuus ceera. Bubmuorexa LIOK
JundpakuronHas pemeérka https://m.edsoo.ru/ff0ced22
34 [Toniepe4HOCTH CBETOBBIX BOJIH. bubmoreka [JOK
[Nonspusarnms cBera https://m.edsoo.ru/ff0cf02e
35 Onrtuveckue mprubOOPHI U yCTpoicTBa U

YCJIOBUS UX 0e30IMacHoro IIPUMCHCHUA




I"paHuIbl TPUMEHUMOCTH KJIACCUYECKOU

36 MexaHukd. [locTynaTel cienuanbHON TEOPHH bubmorexa [IOK
) https://m.edsoo.ru/ff0cf862
OTHOCHUTEILHOCTH
37 OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. bubnuoreka [JOK
3ameyieHre BpEMEHU U COKPAICHUE TJTUHBI https://m.edsoo.ru/ff0cfa4d?2
HEPIHs U UMITYJIbC PEISITHBUCTCKOM
38 I?ace;rl)/mm. CB;{3Ly Ma((::é):I c 3Hep;:n(e:17101/1 bubmorexa HOK
https://m.edsoo.ru/ff0cfc68
HAMITYJTbCOM. DHEPTHS TIOKOS
39 KontponbsHas padora «Ontuka. OCHOBBI bubmmoreka [JOK
CTIEITHATBFHOM TEOPUH OTHOCHTEIHLHOCTH https://m.edsoo.ru/ffOcf610
40 ®otonbl. Popmyna [lnanka. Sueprus u bubmmorexa [IOK
UMIyJbC GOTOHA https://m.edsoo.ru/ffOcfel6
A1 OtkpbITHE U UcclieoBanne GporodddekTa. bubnuoreka [IOK
OmeiTe A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
2 iiwucitna o horoxpexta. «Kpacras ubmiorera LIOK
) https://m.edsoo.ru/ff0d015e
rpaaumay ¢potoddderra
43 Hasnenue ceera. OnbiThl I1. H. JleOenena. Bu6nmoreka IJOK
XuMmudeckoe neicTBHEe cBeTa https://m.edsoo.ru/ff0d04a6
TexHUYeCcKHE yCTPOCTBA U MPAKTUIECKOE
44 MIPUMEHEHHUE: (POTOIIEMEHT, OTOIATUHUK,
COJIHEUHAas Oarapesi, CBETOIHO/
45 Pemenue 3amad mo teMe « DJI€MEHTBI bubmuoreka IIOK
KBAHTOBOM OITHUKUW https://m.edsoo.ru/ff0d0302
| ponea s T O B LOK
’ https://m.edsoo.ru/ff0d091a
IInanerapHast Moaens aroma
bubmoreka IIOK
41 Hocrynarer bopa https://m.edsoo.ru/ff0dOafa
g | e nmmomens gorucs B 10K
9 https://m.edsoo.ru/ff0dOafa
Ha Jpyroii. Buasl cCieKTpoB
BOJ‘IEIOBLIG CBOICTBA YaCTHII. BOJ‘IHEI e Bubmorexa [[OK
49 Bpoiins. KopryckynsipHO-BOTHOBOM

Ayajiu3Mm. CrioHTaHHOE U BBIHYXJICHHOC

https://m.edsoo.ru/ff0dOca8




U3Iy4eHue

50

51

OTKpBITHE PaJUOAKTUBHOCTH. OIBITHI
Pesepdopaa mo onpeaeieHUIo coctaBa
PaAMOAKTUBHOTO U3ITyUEHUS

CgoiicTBa anba-, 6beta-, raMMa-u3IydeHIs.
BnusiHue paiioaKTHBHOCTH HA KHUBBIC
OpraHU3MBbl

bubmuoreka LIOK
https://m.edsoo.ru/ff0d0fd2

52

OTKpbITHE IPOTOHA U HEUTpOHA. M30TOMEI.
Annha-pacnan. DIEeKTPOHHBIN U
MTO3UTPOHHEIN OeTa-pacman. ['amma-
W3ITy4eHue

bu6nmoreka IJOK
https://m.edsoo.ru/ff0d1162

53

54

OHeprus CBA3M HYKJIOHOB B sijipe. SnepHble
peakumu. SAnepHsiii peaktop. [IpoGiemsl,
MIEPCIIEKTHUBBI, 3KOJIOTHYECKUE ACTIEKTHI
SIIEPHOM SHEPTETUKHU

OneMeHTapHble yacTUllbl. OTKpBITHE

Mo3uTpoHa. MeTobl HaOIFOACHUS U
pETUCTpAIINHU SJIEMEHTAPHBIX YaCTHI

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

Bu6nmoreka IJOK
https://m.edsoo.ru/ff0d0e38

55

56

57

Bun 38é3nH0r0 Heba. Co3Be3aus, IpKUe
3BE3/IbI, IUTAHETHI, UX BHIUMOE JIBHKEHUE.
ConHeuHas cucrteMa

Comnue. CojiHeYHast aKTUBHOCTD. MICTOUHUK
sueprun CoJHIIA U 3BE3]T

3BE3/BI, NX OCHOBHBIE XapaKTEPUCTHKH.
3BE3/bI IIIaBHOM ITOCIIEA0BATEILHOCTH.
Brytpennee crpoenue 38€31. CoBpeMEeHHEBIE
MIPEJICTaBJICHHUS O MTPOUCXOXKICHUH H
sposroniuy CoJtHIA U 3BE3]T

58

59

Muneunslii [Tyt — Hama I'anakTuka.
[Tonoxxenne u nmxenne ConHIa B
lNanaktuke. 'anaktuku. YEpHbIE TBIPBI B
AIpax TaTaKTHK

Bcenennas. Pazoeranue ranaktuk. Teopus
Bonsunioro B3peiBa. PeukToBOE M3IyUYEHUE.
MerarajiakTuka




60

Hepemennsie mpo0i1eMbl aCTPOHOMHH

61

62

KonTposbHas pabora «DneMeHTHI
ACTPOHOMHH M aCTPODHUZHKID)
O6o6matonmii ypok. Pons Gusuku u

ACTPOHOMUH B Pa3IMYHBIX cepax
JIESATEIbHOCTH YEJIOBEKA

63

Oo6o06matouit ypok. Ponb u MecTo ¢husuku u
ACTPOHOMHH B COBPEMEHHOMN HAYyYHON
KapTHHE MHpPa

64

65

66

67

O6o6marommii ypok. Pois pusuaeckoit
TEOpHH B (POPMUPOBAHHUH TIPECTABICHUIN O
¢du3nUecKoil KapTHHE MUpa

Oo6o06marommii ypok. Mecto huznueckoit
KapTHHBI MHpa B 00IIEM PsTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NPEACTaBICHUH O
pUpoJIe

PesepBHblil ypok. MarHuTHoe mouie.
DNeKTpOMarHuTHAs UHTYKITUS

PesepBhblii ypok. Ontrka. OCHOBBI
CHeHHaJIBHOﬁ TCOPUN OTHOCUTCIIbHOCTH

68

Pesepnsiii ypok. KantoBas ¢puzmka.
3JIeMEHTHI aCTPOHOMHH ¥ aCTPO(YU3UKU

bubmuoreka IIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68







YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JUISA YYEHUKA

» ®uswuka, 10 knace/ Msxumes I'.41., Byxosues b.b., Corckuit H.H. mon penakiueit [lappenrbeBoit
H.A., AkumonepHoe obmiectBo «M3natensctBo «I[Ipoceemenuey

» ®usnka, 11 xmace/ Mskumes ['.J1., Byxosues b.b., Yapyrun B.M. on penaxiueit [lapdentoeBoit
H.A., Axumoneproe obmiectBo «M3marensctBo «IIpocBemenne»

METOANYECKUE MATEPHAJIbI U1 YYUTEJISA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET
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