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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusuke 0a30BOro YpOBHS Ha YpOBHE CPEAHEr0 OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE TOJIOKEHHM W TpeOOBaHUU K pe3yJsibTaTaM
OCBOEHHMSI OCHOBHOM 00pa3oBaTeiIbHON MporpaMMmsl, npeactaBieHHbIX B PI'OC
COO, a rtakxke ¢ yuétoMm (enepanpbHOil pabodeld MpOrpaMMbl BOCIUTAHHUS U
KOHIIETIIMK TpernojiaBanus yuyeOoHoro npeamera «duszmka» B 00pa3oBaTeNbHBIX
OpraHU3aAUAX Poccuiickoin Oenepanuy, PEATU3YIOLINX OCHOBHEIE
oOpazoBareNbHbIE MPOTPAMMBI.

CopmepxaHnue mporpaMmbl 10 (M3MKE HAmpaBlieHO Ha (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHON KapTUHBI Mupa ooydarommxcst 10—11 kmaccoB npu 00yueHHH
ux (u3nKe Ha 0a30BOM YPOBHE HAa OCHOBE CHCTEMHO-AESTEIBHOCTHOTO MOAXOAA.
[Tporpamma no ¢pusuke coorsercTByeT TpedboBanusm ®I'OC COO k miiaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM U METANpeIMETHBIM pe3yJibTaTaM OOy4YeHHs], a TaKXKe
YUYUTBIBAET HEOOXOJMMOCTh pEaNTH3alUuu MEXKIPEAMETHBIX CBA3€H (PHU3UKH C
€CTECTBEHHO-HAYYHBIMHU y4€OHBIMH IIpeIMETaMU. B Hell onpeaesnsaroTcsi OCHOBHBIE
LEIU U3y4YeHUsl (PU3UKHU HA YPOBHE CPEIHEro 001ero o0pa3oBaHus, INIAHUPYEMBIE
pe3ysbTaThl  OCBOGHMSI Kypca (U3MKM: JIMYHOCTHBIE, METalpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma no (pu3nKe BKIIIOYAET:

e IUIAHUPYEMBbIE Pe3yJIbTaThl OCBOEHUS Kypca (pU3uKu Ha 6a30BOM ypOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YyJIbTaThl IO roJjaM 00yUEHUS;

e coJiepxkaHue yueOHoro npeamera « Dusukay mo rogaM oOydeHwusl.

®du3rka Kak Hayka o HauOosiee OOIIMX 3aKOHAX MPUPOJIbI, BBICTyHas B
KauyecTBe y4eOHOro MpeAMeTa B IIKOJIE, BHOCUT CYUIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUI 00 okpy:xatoriemM Mupe. IIIKobHbIN Kypc GU3UKH — CHCTEMOOOPa3yOIIHiA
JUIS. €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBbKY (PU3MUECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB U SBJICHUH, H3y4aeMbIX XHMHEH, OHOJIOTHEH,
dbuszuyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME€ UM AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpeAeNseT XapakTep MW pa3BUTHE
pPa3HOO0OpPa3HBIX TEXHOJIOTHH B cepe IHEPreTUKH, TPAHCIIOPTa, OCBOCHHUS KOCMOCA,
MTOJIyYEHHUS] HOBBIX MAaTE€pUAIIOB C 3a/JlaHHBIMHA CBOWCTBAMU M JIpyTux. M3ydeHue
(U3KMK1 BHOCUT OCHOBHOM BKJIaJl B (JOPMUPOBAHUE €CTECTBEHHO-HAYUYHOI KapTUHBI
Mupa oOydyaroumxcs, B (OpMUpOBaHME yMEHUN MPUMEHSATHh HAYYHBIM METOJ
MO3HAHUS MTPHU BHIMOJHEHUN UMHU YUYEOHBIX UCCIIET0OBAHUM.

B ocHOBY Kypca ¢pu3uku st ypOBHS CPEIHET0 O0IIEro 00pa3oBaHus MOJI0KEH
PAI UEH, KOTOPbIE MOXKHO paccMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COAEPIKHUT MaTepuaj U3 BCEX pasienoB (PM3MKH, BKIIOUAET KaK
BOIPOCHI KJIACCUYECKOH, TAK U1 COBPEMEHHOM (DU3UKHU.



Hoesa eenepanuzayuu. B cooTBercTBUM ¢ Hel MaTepuan Kypca (U3MKU
o0ObeIMHEH BOKPYr (u3HUYecKux Teopuil. BenymumMm B Kypce sBIseTcs
(opMupoBaHUE NPEJICTABICHUA O CTPYKTYPHBIX YPOBHSX MAaT€pHM, BELIECTBE U
noJje.

Hoes eymanumapuzayuu. EE peanuzanmss NOpeanosiaraeT MCIOJIb30BaHUE
TYMaHUTapHOTO NOTEHIUana (hU3MYECKONM HayKH, OCMBICICHHUE CBSA3M Pa3BUTHS
(GU3MKH ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHYECKUMH, HPAaBCTBEHHBIMU
Y DKOJIOTUYECKUMHU MTPOOJIEMaMHU.

Hoes npuxnaonoti nanpasiennocmu. Kypc Gu3uku npernosaracT 3HaKOMCTBO
C IIMPOKUM KPYrOM TEXHUUYECKHX M TEXHOJOIMUECKUX MPUIOKEHUH H3y4EHHBIX
TEOPUH U 3aKOHOB.

Hoes osxonocuzayuu peamm3yeTcs TOCPEACTBOM BBEICHHS JSJIEMEHTOB
COJIeprKaHusl, MOCBSIIEHHBIX SKOJIOTHUYECKUM MMPoOIeMaM COBPEMEHHOCTH, KOTOPBIE
CBSI3aHBI C PA3BUTHEM TEXHUKU M TEXHOJIOTHH, a TaKke OOCYXXICHHS MpoOsieM
paloHaIbHOIO IPUPOIONOIB30BAHUS U SKOJIOTMYECKON O€30MaCHOCTH.

Crep)KHEBBIMHU 3JIEMEHTAaMHU Kypca (PU3MKM Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus SBIAIOTCS (pusmyeckue teopuu (HopMHUPOBaHUE MPEICTABICHUN O
CTPYKType TocTpoeHus: Gu3nueckoil Teopuu, poiu (yHIaMEHTATbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IIPEJCTABICHUAX O IPUPOJIE, PAHULIAX TIPUMEHUMOCTH
TEOpUH, JIJIsl OMUCAHUSI €CTECTBEHHO-HAYUHBIX SBJICHUHN U MIPOLIECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOJX0A B Kypce (PU3UKU pean3yeTcsl Mpexse
BCEro 3a CYET OpPTraHM3alMH JKCTIEPUMEHTAIBHON JEeSTENbHOCTH O0YyYaroIUXCA.
Jliis 6a30BOTO YPOBHS Kypca PU3UKU — 3TO UCTIOTIB30BAHUE CUCTEMBI (DPOHTATHHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U J1a00paTOPHBIX paboT, KOTOPHIE B IPOTrpaMMe
no (usuke OObEIMHEHBI B OOIIMI CIHUCOK YUYEHHYECKHX MPAKTUYECKUX padoT.
Boigenenne B yKa3aHHOM IiepedHe J1abopaTOpHBIX pPadOT, MPOBOAMMBIX IS
KOHTPOJISI U OIICHKH, OCYIIECTBIISIETCA y9acTHUKaMU 00pa30oBaTeIbHOTO MpoIiecca
UCXO0JI1 U3 OCOOEHHOCTEH MIIaHMPOBAaHUS U OCHaIleHUs kaOuHera (usuku. Ilpu
3TOM OO0ECTeurBaeTCs OBJAJCHHE OOYYAlOUIMMHCS YMEHHUSIMH IPOBOAUTH
KOCBEHHBIE HM3MEPEHHUs, HCCIEIOBAaHUS 3aBUCUMOCTEH (PU3NYECKUX BEIMYUH U
MIOCTAHOBKY OIBITOB TIO IMTPOBEPKE MPEITIOKEHHBIX TUIOTE3.

Bonbiroe BHUMaHKUE yAETSETCS PEHICHUIO paCYETHRIX U KAUeCTBEHHBIX 3a7ad.
[Ipu 3TOM 11 pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIFOTCS 3a7]au C SIBHO 3a/1aHHOM
¢usznyeckoil MOZENbI0, TMO3BOJIAIONIMNE NPUMEHATh W3YYCHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJHOTO paszjesia Kypca, TaK W UHTErpupys 3HAHUS U3
pa3HbIX pas3aenoB. [Jis KaueCTBEHHBIX 3a7a4 MPUOPHUTETOM SIBISIOTCS 3aJaHUS Ha
OOBsICHEHHE TpPOTEeKaHUsl (U3NYECKUX SBICHUH M TPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronme BhIOOpa (DU3UYECKON MOJENH JUisl CUTyalluu TMPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.



B cootBetctBuu ¢ TpedoBanusimu @I'OC COO k MaTepuanbHO-TEXHUIECKOMY
o0ecnieyeHn0 y4yeOHOro mporuecca 0a30Bbli ypOBEHb Kypca (PU3MKH Ha YPOBHE
CpeaHero oOmero oOpa3oBaHMs AODKEH HM3y4daTbCs B YCIIOBUSAX IPEIMETHOTO
KaOuMHeTa (PU3MKU WM B YCIOBUSIX HMHTEIPUPOBAHHOIO KaOWMHETa MPEIMETOB
€CTECTBEHHO-HAYYHOTO IHKIa. B kabunere Ppu3MKu TOMKHO OBITH HEOOXOIUMOE
nabopatopHoe OOOpYyAOBaHWE MJIsi BHINOJHEHHUS YKa3aHHBIX B MpOrpaMMe [0
(u3MKe yUEeHUYECKUX NMPAKTUUECKUX PadOT U JEMOHCTPALMOHHOE 000pyAOBaHUE.

JleMOHCTpallMOHHOE  000pyJoBaHHE (OpMHpYETCSI B COOTBETCTBHM C
OPUHLMIIOM MHUHMMAJIBHOM JIOCTATOYHOCTM M  OOECHEYMBAET IOCTAHOBKY
MEPEYUCIICHHBIX B TMporpaMMe Mo (U3MKe KIIOUEBbIX JEMOHCTpAlUil s
WCCIICIOBAHMUSI  M3yYaeMbIX SBJICHMA H  TPOIECCOB, OMIMPUYECKHX U
(dyHIaMEHTAIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHHIA.

JlaGopatopHoe 00OpyAOBaHHE [UJIsI YYEHWYECKUX MPAKTUYECKUX paboT
(GopMupyercss B BHJIE€ TEMaTUYECKHMX KOMILJIEKTOB M OOECIEUMBAETCS B pacuére
OTHOTO KOMIUIEKTa Ha JBYX OOydJarommxcsi. TeMaTH4eCKHe KOMIUIEKTHI
na0opaTopHOrOo 000pYNOBaHUSL JOJXKHBI OBITh TOCTPOECHBI Ha KOMIIJIEKCHOM
UCIIOJIb30BaHUU aHAJIOrOBBIX M LM(POBBIX MPUOOPOB, a TAKKE KOMIBbIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMH LIETSIMU U3YUYEHUS (PU3UKHU B 00111eM 00pa30BaHUU SBIISIOTCA:

e (opMupoBaHHE WHTEpeca W CTPEMJICHUS OOYyYaloUmMXcsi K HAYYHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HWHTEIUICKTYaldbHBIX U TBOPYECKUX
CITOCOOHOCTEIA;

e pa3BUTHUE IMPEACTABICHUIN O HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHNE
UCCJIEIOBATENLCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK Pe3yJIbTaTa U3y4eHHsI OCHOB
CTPOCHHMSI MaTepHH U (HyHIAMEHTATBHBIX 3aKOHOB (DU3HKHU;

o (dopMmupoBaHHE YMEHHUU OOBICHATH SBICHUS C HCIOJIH30BAaHHEM
bu3nyeCKUX 3HAaHUM U HAyYHBIX J10Ka3aTEIbCTB;

e (opMHpoOBaHHE MPEACTAaBICHUN O ponu (U3UKU A Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA.

JlocTikeHrne 3TUX 1iesieid 00ecrieunBaeTCsl PelIeHUeM CIEAYIOMMX 3a/1ad B

nmpoiiecce u3yueHus Kypca GU3uKd Ha YPOBHE CpeTHEro o0IIero oopa3oBaHus:

e MpuOOpeTEeHNE CUCTEMbI 3HAaHUH 00 00X (PU3UUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHUAX, BKJIKOYAs MEXaHUKy, MOJCKYJSpHYI0 (PU3UKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPO(PU3UKY;

e (dopMupoBaHWE YMEHHMI TIPUMEHATH TEOPETHUYECKHWE 3HAHUS IS
OOBsICHEHHsI (PU3MYECKHX SBICHMA B TPUPOJAE H Ui TPUHATHSA
IPAKTUYECKUX PELIEHUH B IOBCEAHEBHOM )KU3HU;



e OCBOCHHE CMHOCOOOB pEIIECHUS pa3IUYHbIX 3a]ad C SBHO 3a/JaHHOM
duznyecKkol Monenblo, 3alad, MOIpa3yMEBAIONINX CaMOCTOSTEILHOE
co3manre QU3NIECKON MOJICIN, aICKBAaTHON YCIIOBHSIM 3a/1a4H;

e TOHMMAaHHE (UBNYECKUX OCHOB W MPHUHIUIOB JCUCTBHS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTHUYECKUX TPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJIAJICHUE METOJIaMU CAMOCTOSITEFHOTO TUIAHUPOBAHMS W TPOBEACHUS
bU3MYEeCKUX SKCICPUMEHTOB, aHaJIN3a W HMHTEpIpeTanud uHGOpMaIli,
OTIpeeTICHUS TOCTOBEPHOCTH MOyUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCJIOBUU IJI Pa3BUTHs YMEHHH MPOCKTHO-HUCCIIEI0BATEILCKOM,
TBOPYECKOH J1€ATEIBHOCTH.

Ha wu3yuenne ¢usuku (06a30BbIii ypOBEHb) Ha YPOBHE CPEAHEr0 OOIIEro
obOpazoBanus otBoauTcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HE/EINIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 1o ¢u3MKe TMepeueHb J1abopaTOpPHBIX U
PAKTUYECKUX paldOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JEJIaeT BBIOOP
MPOBEACHHUS J1a00OpPaTOPHBIX pabdOT W OMBITOB € YYETOM HHIAWBHUIYaTbHBIX
0COOEHHOCTEH 00yYarOIUXCS.



COILEPKXAHUE OBYYEHMUSA
10 KJTACC

Pa3znen 1. @®u3nka 1 MeTOAbI HAYYHOI' O IO3HAHUS

®dusnka — Hayka o mnpupone. HaydHble METOABI IO3HAHHSA OKPYIKAOIIETO
Mupa. Posb 3KcriepuMeHTa U TEOPUU B IPOLIECCE MTO3HAHUS TPUPOBL. DKCIIEPUMEHT
B (pusuke.

MonenvpoBanue (u3NYECKUX SBICHUM M IpoueccoB. HayuHble rumoressl.
®dusnyeckue 3aKOHbl U TEOpUH. ['paHUIBI IPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUS.

Pons u MecTto Qu3nku B (GOPMHUPOBAHUU COBPEMEHHON HAYyUHON KAapTUHBI
MHpPA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBsle M LHUQPPOBbIE HU3MEPUTENIbHbIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBrkeHuE. OTHOCUTETBLHOCTh MEXAHMUECKOTO JBUYKEHUS.
Cucrema otcu€ra. Tpaekropus.

[lepemelienne, CKOpOCTh (CpeHsisE CKOPOCTb, MTHOBEHHAasi CKOPOCThb) H
YCKOPEHHUE MaTepuaJbHOM TOYKH, MX MPOEKIMU HA OCU CHCTEMBI KOOPIWHAT.
CioxxeHue nepemMenieHnil U CI0KEeHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEMHOE IBMXKeHue. [ 'paduku
3aBUCHUMOCTH KOOpJHMHAT, CKOPOCTH, YCKOPEHUsS, IyTH U [EepEeMENICHUs
MaTepUaIbHOM TOYKHU OT BPEMEHH.

CBoOosHOE MajieHue. Y CKOpeHue CBOOOIHOTO MMaJICHHUSI.

KpuBonnHeHoe IBM>KEHUE. [[BUKEHNE MAaTEPUATIbHOM TOYKH IO OKPYKHOCTH
C TOCTOSIHHOM MO MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEITHAS CKOPOCTb.
ITepuon u wactora obparmieHus. LleHTpocTpeMUTeIbHOE YCKOPEHHUE.

TexHuyeckue yCTPONCTBA W TMPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETP,
JBIDKEHHUE CHAPSIOB, IIEMTHBIC U PEMEHHBIE TIepeadH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCYETA, WILTIOCTPAIUS KUHEMATUYECKUX XapaKTePUCTHUK
JIBUKEHUSI.

[IpeobpazoBanue IBMKEHUM C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tamenne Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HabGmronenue aBuxkeHUs Tena, OpPOIIEHHOIO MOJ YrjoM K TOPU30HTY U
TOPU30HTAIBHO.



N3mepeHne ycKopeHusi CBOOOJHOrO MaieHHUs.

HamnpaBnenue ckopocTH Npy ABUKEHHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEPAaBHOMEPHOTO ABWKEHHS C LIEJIbIO ONPEIEICHUS] MTHOBEHHOMN
CKOPOCTH.

HccnenoBanne COOTHOLICHHWS MEXAY NyTAMH, MPOMJICHHBIMU TEJIOM 34
MOCJICIOBATEIbHBIE PABHBIE MPOMEXKYTKHM BPEMEHM NIPU PABHOYCKOPEHHOM
JIBH)KEHUU C HAYaJIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHnne nBUKEHUS IapUKa B BSI3KOU JKUJIKOCTH.

N3yuenue NBMKEeHUS Tela, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuammn  otHocutenbHOCTH — ['aymmes.  IlepBerii  3akoH  HerotoHa.
NuepunaibHble CHCTEMBI OTCUETA.

Macca tena. Cuina. [Ipunuun cynepno3unuu cuit. Bropoit 3akon HetoToHa niis
MarepuaibHOU TOUKU. Tperuii 3akoH HbproTOHA 111 MaTepUAIbHBIX TOUYEK.

3akoH BcemupHoOro Ttarorenus. Cumia Tspkectu. llepas kocmumueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenust (mokos, CkoibxeHus:, kaueHus). Cumna tpenus. Cyxoe
TpeHue. Cuia TpeHus: CKOJbKEHUS U cuiia TpeHus nokos. Koaddurment tpenus.
Cuna conpoTUBIICHUS NPU ABUKEHUU TEJIA B )KUJKOCTH WJIU Tase.

[TocTynarensHOE U BpamaTebHOE IBIXKEHUE a0COIFOTHO TBEPIOTO Tea.

MOMEHT CHIIBI OTHOCHUTENIBHO OCH BpaumieHus. Ilmedo cumibl. YcnoBug
paBHOBECUS TBEPIOIO TEIIA.

TexHn4eckre yCTpOWCTBA W NPAKTUYECKOE NPUMEHEHUE: TMOIUIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenue nHepuum.

CpaBHeHUE Macc B3aUMOICHCTBYIOIIMX TE.

Bropoii 3axkoH HerotoHna.

N3mepenue cu.

CroxeHune CHIL.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JedopMaliuu.

HesecomMocTte. Bec Tena npu yCKOPEHHOM MOIbEME U MTAJICHUU.

CpaBHEeHUME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOTO Teia. Bubl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopmsvie padbomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YHPYTOCTH, BOZHUKAIOUIUX B MPYXKUHE U
PE3MHOBOM 00pasiie, OT UX JAehOopMaIIHH.

HccnenoBanne ycinoBH pPaBHOBECHS TBEPAOrO TEJA, HWMEIOIIETO OCh
BpalICHUsI.

Tema 3. 3akonwl coxpanenus é mexanuke

NmMnynbc MartepualibHOW TOYKU (Tena), CUCTEeMbl MATEpHAbHBIX TOYEK.
Nmnynbe cuiibl U1 U3MEHEHUE HUMITyJIbca Tejla. 3aKOH COXpaHEHUs HMITYJIbca.
PeakTuBHOE ABMXEHHE.

PaGoTa cumbl. MOIIIHOCTE CHITHI.

Kunernueckasi sHeprusi MarepuaibHOW TOuku. Teopema 00 H3MEHEHUU
KHHETUYECKOU SHEPTUU.

[ToTeHunanbHas SHEPrusl. [ToreHunanbHas SHEPTHUs yIpYro
nedopMupoBaHHOM NpyXUHBL. [loTeHIIManbHAs SHEPTUs Tejia BOJIU3U TOBEPXHOCTH
3emun.

[loTeHnuanbHple W HENOTEHIHMalIbHble  cuibl.  CBsi3b  paboThI
HEMOTEHIMAIBHBIX CUJI C ©3MEHEHUEM MEXAHUYECKOM SHEPTUU CUCTEMBI TEJ. 3aKOH
COXpaHEHUSI MEXaHUYECKON YHEPTUH.

Yrpyrue v Heynpyrue CTOIKHOBEHHUS.

TexHuyeckne yCTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: BOJIOMET, KOIEDP,
NPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[Tepexo moTeHIIMATBLHOM SHEPTUH B KHHETHUECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomuwl

N3ydenne aOCOIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JIBYX OJIMHAKOBBIX
HUTSIHBIX MasITHUKOB.

HccnenoBanue cBsizu pabOTHl CHJIBI C U3BMEHEHUEM MEXaHMYECKOW SHEpruu
TeJia Ha TPUMEpE PACTSHKEHUS PE3UHOBOTO JKI'yTa.

Pa3nen 3. MogexkyasipHasi pu3uka U TepMOAUHAMUKA
Tema 1. Ocnoevl MOEKYAAPHO-KUHEMUYECKOU meopuu
OCHOBHBIE€ TIOJIOKEHHSI MOJIEKYJAPHO-KUHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmwkenue. Juddysus. Xapakrtep IBIWKEHHS U
B3aUMOJICCTBUS YaCTHUI[ BELIECTBA. MOJENIN CTPOCHUS Ta30B, XUJIKOCTEH U
TBEPJIBIX TEJT U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ITUX Mojesel. Macca u
pasmepsl MoJiekyJ. KonnuectBo BemecTBa. [loctosiHHast ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ msmepenue. lllkana remmneparyp
Lenscus.



Mopens  upeanbHoro raza. (OCHOBHOE YpaBHEHUE  MOJICKYJISIPHO-
KMHETHYECKOW TEOpPUHM HACAIbHOrO raza. AOCONIOTHAas TeMIlepaTypa Kak mepa
CpeIHEN KWHETHYECKON SHEPruy TEIUIOBOTO JBWXKEHUA dvacTull rasza. [llkama
temneparyp KensBuna. ['a30Bble 3akoHBI. YpaBHeHHe MenaeneeBa—Knanelpona.
3akon JlanbroHa. M3omporiecchl B UACaIbHOM ra3e ¢ MOCTOSIHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe mpencTaBiIeHUE M30IMPOILECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckrue yCTpOMCTBA W TNPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP,
OapomeTp.

Llemoncmpayuu

OnbIThI, JAOKA3bIBAIOIINE JUCKPETHOE CTPOCHHE BellecTBa,  GoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCIUHEHUM.

OmnpiThl 0 AU GY3UU KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita IITepHa.

OnbITHI, JTIOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3anMO/ICHCTBHA.

Mopenb, HILTIOCTpUpYIOIIas MPUPOY AABIICHUS ra3a Ha CTCHKH COCY/a.

OnbIThl, WUIIOCTPUPYIONIME YPAaBHEHHE COCTOSIHUSI MACAIBHOIO rasa,
M30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomuwl

OnpeneneHue Macchl BO3yXa B KJIIACCHOW KOMHATE Ha OCHOBE M3MEPEHUU
00BEMa KOMHATBI, IaBJICHUS U TEMITEpaTyphl BO3yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEK/Ty apaMETPaMU COCTOSTHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosbt mepmoOuHamuKu

TepMmoanHamMuueckass cucremMa. BHYTpeHHsIE 3HEprus TEPMOAMHAMHUYECKOU
CUCTEMBI U cIocO0BI €€ n3mMeHeHus. KonruecTBo TemoTel U pabota. BHyTpeHH: s
SHEPrusi  OJHOATOMHOTO  HJEaIbHOrO  Tra3a.  Buael  Temsonepenayu:
TEIUIONPOBOHOCTDh, KOHBEKIMS, U3IyUYCHHUE. Y JeTbHAS TEIUIOEMKOCTh BEIIECTBA.
KonunyecTBo TemnoTsl npu Tenjaonepeaaye.

[Tonsitue 006 aauabatHoM tmporecce. llepBhlii 3aKOH TEPMOAMHAMUKHU.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMHUKHM K u3ompoleccam. ['paduueckas
WHTEpHIpeTanus padoThl Tasa.

Bropoii 3akoH TepmoamHamuku. HeoOpatuMocTh TpoleccoB B TPUPOJIE.

TennoBble  mammHbl.  [IpyuHUMOBL  AEWCTBUSA  TEIUJIOBBIX  MAIIIMH.
[IpeoOpazoBanusi HHEpPrUM B TEIUIOBBIX MamnHax. KoadduumeHT mnone3Horo
nevictBus TtemwtoBod mammHbl. [{ukn KapHo m ero koaddummeHT mojae3Horo
JEUCTBUSA. DKOJIOTHUECKUE MPOOIEMBI TETUIODHEPTETHUKH.



TexHudeckue yCTpONCTBA M MPAKTUYECKOE MPUMEHEHHUE: JBUTATENb
BHYTPEHHETO CrOpaHHUsi, ObITOBOW XOJOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3MeHeHre BHYTPEHHEW SHEpPruM Teja MPU COBEPIICHUU PAOOTHI: BBLIET
npoOku u3 OyTBUIKM TOJ JCMCTBHEM CXKATOTO BO3/AyXa, HarpeBanue s¢upa B
JATYHHOU TPYOKe MyTEM TpeHUS (BUACOIAEMOHCTPAIIHS).

N3MeHeHre BHYTpPEHHEHW »HEpruu (TeMIiiepaTypbl) Tejla MpU TeIulonepeaaye.

OmneIT N0 aIMadaTHOMY PACIIMPEHUIO BO3yXa (OMBIT C BO3AYLIHBIM OTHUBOM).

Mogenu napoBoil TypOUHBI, TBUTATEIISI BHYTPEHHETO CrOPaHUsl, PEaKTUBHOTO
JBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomuwl

N3mepeHune yaenbHOM TEII0EMKOCTH.

Tema 3. Aepezamnuie cocmoanusa eeujecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue u KoHJeHcarus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTENbHAS BIAXHOCTh BO3AyXa. HacellleHHBIM nap. YaenbHas TeIuioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUS.

TBépnoe Teno. Kpucramnmmueckue nu amopdusie Tena. AHU30TPOIHS CBOMCTB
kpuctaiioB. JKunkue kpuctamwibl. CoBpeMeHHbIE MaTepuaibl. llnaBienue u
KpucTayui3aius. Y aelbHas TerioTa miasieHus. Cyonumarus.

YpaBHeHUE TEMIOBOTO OalaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHHUE: TUTPOMETp U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUHU MOJYUYCHUS! COBPEMEHHBIX MaTEpHUaJIOB, B
TOM YHUCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX TapOB.

Kunenuve npu noOHMKEHHOM JIaBJICHUH.

CriocoObl M3MepeHus BIaXKHOCTH.

HabGnronenue HarpeBaHus U IJIABJIEHUS KPUCTAINIMYECKOTO BEIECTBA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamoptsie pabomuol

N3mepeHre 0OTHOCUTENBHOM BIQXKHOCTH BO3AyXa.

Pa3jies 4. DyieKTpOAMHAMHUKA
Tema 1. Inekmpocmamuka
DIeKTpu3aIus Teil. DJICKTPUUIECKUM 3aps. [[Ba BUIa SIEKTPUUECKUX 3aPSJIOB.
[IpoBOOHUKM,  JUAIEKTPUKK W TMOJYHNPOBOJHHUKU. 3aKOH  COXPaHEHUs
AIEKTPUUYECKOTO 3apsiia.
B3aumopeiictBue 3apsaaoB. 3akoH Kynona. TodeyHbIN 3JIEKTpUUECKUAN 3apsil.
Onektpuueckoe rmone. Hanpsxk€éHHocTh  3nekTpudeckoro noiid. [IpuHnmn



CYIEPIIO3ULHNM DJICKTPUUECKUX TOJNEH. JIMHUKM HanpsKEHHOCTH AIIEKTPUUYECKOTO
OJIS.

PaGoTa cui anekTpocratudeckoro noiis. [lorenmman. PasHocTs moTeHITMaNoB.
IIpOBOOHMKM M HOMDIIEKTPUKH B JJIEKTPOCTATHYECKOM IOJE. JMdyeKTpudeckast
IPOHHIIAEMOCTb.

OnextpoémkocTs. Konaencarop. DneKTpOEMKOCTh IOCKOTO KOHIEHCATOPA.
DHeprus 3apsHKEHHOTO KOHIEHCATOPA.

TexHuyeckrue yCTpOMCTBA M NPAKTHYECKOE NPUMEHEHHE: SIJIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTPOCTATUYECKas 3allluTa, 3a3eMJICHUE DJIEKTPONpPUOOPOB,
KOHJIEHCATOp, KOIIMPOBAJIBHBIN anmapar, CTpPyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M IPUHLIMI IEUCTBUS JJIEKTPOMETPA.

B3auMopencTBre HAANEKTPU30BaHHBIX TEI.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpOBOIHUKH B BIIEKTPOCTATUUECKOM I10JIE.

DJIEKTPOCTATUYECKAS 3AIIUTA.

JIA3IIEKTPUKY B 3JIEKTPOCTATUUECKOM ITOJIE.

3aBUCHMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOWIAIn
IJIACTUH, PACCTOSHUSA MEXKAY HUMHU U TUIEKTPUIECKOU POHUIAEMOCTH.

DHeprus 3apspKEHHOIO KOHAECHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomol

N3mepenne a1eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiii 31exkmpuueckuit mox. Toku ¢ paznuunvix cpeoax

OJNEKTPUUYECKUA TOK. YCIOBHS CYIIECTBOBAHUS DSJIEKTPUYECKOIO TOKA.
UcTtounuku Toka. Cuna Toka. [ToCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma 11 ydyacTka Lenwu.

DJEKTPUUYECKOE CONPOTHUBIICHHE. YJEIBHOE CONPOTUBICHHE BEIIECTBA.
ITocnenoBarenbHOE, MAPAIEIBHOE, CMEIIAHHOE COEAUHEHNE ITPOBOIHUKOB.

PabGotra nanekrpuyeckoro Toka. 3akoH Jlkxoyns—Jlenuna.  MoHOCTb
AIEKTPUYECKOTO TOKA.

DJIEKTPOABMKYIASI CHJIA U BHYTPEHHEE CONPOTHUBIICHUE MCTOYHHMKA TOKA.
3akon OMa J1st MOJIHOM (3aMKHYTO#) 2JIeKTpudeckol 1enu. KopoTkoe 3aMbIkaHue.

ONEKTpOHHAsA  MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBUCUMOCTb
CONPOTHUBJIEHUSI METAIJIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTD.

DIIEKTPUYECKHUM TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

[TonynpOoBOIHUKHY. CobcTBeHHas 151 MIpUMECHAs MIPOBOAUMOCTD
moJTynpoBoAHUKOB. CBoiicTBa p—N-niepexoaa. [1omynpoBofHUKOBBIE TPUOOPHI.

OJNeKTpUYeCKHid TOK B  pacTBOpax M pacIulaBax  AJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS TUCCOLMALA. DIEKTPOIIN3.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHbBIN
pa3psan. Monuus. [Liazma.

TexHUYecKue YCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIIEpMETP,
BOJIbTMETP, PEOCTaT, HMCTOYHUKH TOKA, OJJIEKTpPOHArpeBaTeNIbHbIE MPUOOPHI,
AJIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIA THOJ,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOIYIPOBOTHUKOBBII 11O/, TaJIbBAHUKA.

Jlemoncmpayuu

N3mepeHnne cruiibl TOKa U HapsSHKEHUS.

3aBUCUMOCTh COIPOTUBIICHUS HUIMHAPUYECKUX MPOBOAHUKOB OT JJIMHBI,
IUTOLIAAM MTONIEPEYHOI0 CEYEHUS U MaTepHUaa.

CMemaHHOe COeITMHEHUE TPOBOIHUKOB.

[Ipsmoe wu3MepeHHe SIEKTPOIABMKYIIEH Ccuibl. KopoTkoe 3aMblkaHue
raJbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTB COITPOTHUBIICHHSI METAJJIOB OT TEMITEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

W ckpoBoii pa3psi ¥ NpOBOIAUMOCTb BO3AYXaA.

OHOCTOPOHHSISI IPOBOIUMOCTD IHO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomuwl

N3ydenne cMEMaHHOTrO COETMHEHUS PE3UCTOPOB.

M3mepeHne 3JIEKTPOABUKYILEH CHIIbI MCTOYHUMKA TOKAa W €r0 BHYTPEHHETO
CONPOTHUBJIEHUSI.

Hab6mronenue snekrpomsa.

MesknpeaMeTHbIE CBSI3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce oCyIIECTBISIETCS C
Y4ETOM COAEPIKATEIBHBIX MEKIIPEAMETHBIX CBSI3€d € KypcaMH MAaTeMaTHKH,
OMOJIOTHUH, XUMUH, TreoTrpaduu U TEXHOJIOTHUH.

Meowxcnpeomemnvie nonwsimusi, CBA3aHHbIE C MU3YYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SIBJICHWE, HAay4YHbIA (akT, rumnoresa, (u3nyeckas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, SKCIEPUMEHT, MOJICJINPOBAHUE, MOJIEb, U3MEPEHHE.

Mamemamuxa: pelnieHHEe CHCTEMbl YpaBHEHMH, JMHEHHas (QyHKUus,
napabona, runepbosia, ux rpaguku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIMH HA OCU KOOPJIUHAT, CII0KEHUE BEKTOPOB.

Buonocus: mexannyeckoe ABMXKEHHE B XKUBOUW mpupone, nudpdysus, ocMoc,
TEIUIO0OOMEH JKMBBIX OPraHU3MOB (BHU[BI TEILIONEpEaayuH, TEIUIOBOE PABHOBECHE),
AIEKTPUYECKHUE SIBJICHUS B )KUBOM MIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOKMCTBA TBEPABIX TEJ, )KUIKOCTEN U ra3os,



JJEKTPUYECKUE  CBOMCTBA  METAJUIOB,  JJIEKTPOJUTHUYECKas  AUCCOLMALNS,
raJibBaHUKA.

l'eoepaghus: B1aXXHOCTh BO3yXa, BETPHI, 0ApPOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHHUE ABMKEHUN C HCIOJIB30BAHUEM MEXAaHU3MOB,
y4€T TpPEHHS B TEXHUKE, NOJAIIWIHUKHA, HCIOJb30BAHWE 3aKOHA COXPaHEHUS
UMITyJIbCa B TEXHHUKE (pakera, BOJOMET W JPYTrUE), JABUTATENlb BHYTPEHHETO
CropaHus, napoBas TypOHHa, OBITOBOM XOJOIMIBHHUK, KOHIUIIMOHEP, TEXHOIOTHU
MOJIYYEHUSI COBPEMEHHBIX MATEPHUAIOB, B TOM YHCJIE HAHOMAaTEpPHalOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3eMJICHUE SJIEKTPONpPUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, JJIEKTPOHArPEBATEIIbHbBIC pUOOpHI,
ANIEKTPOOCBETUTEbHBIE MPUOOPHI, rajbBaHUKA.

11 KJIACC

Pasznen 4. Dy1eKTPOAMHAMHUKA

Tema 3. Maznummnoe noe. I1eKmMpoOMazHUMHAA UHOYKYUUA

[TocTossHHBIE MarHUThl. B3anMoaeiicTBHE NOCTOSSHHBIX MAarHUTOB. MarHuTHOE
noJjie. Bektop MarHuTHOM MHAYKIUU. [[prHIUI CyTIepnO3uINK MarHUTHBIX ITOJIEH.
JIluHuM MarHuTHOM uWHAYKIMU. KapTuHa JIUHUNA MAarHUTHOM HWHAYKIHH TOJIA
MOCTOSIHHBIX MarHuTOB.

MarautHOoe TI0NI€ TIPOBOJHMKA C TOKOM. KapTmHa IHMHUNA WHAYKIWA
MAarHUTHOTO TIOJIS JJIMHHOTO MPSAMOIO IMPOBOJHUKA W 3aMKHYTOIO KOJBIIEBOTO
MPOBOJIHUKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. B3anmoaelicTBre TpoOBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOlyJib M HallpaBJICHUE.

Cuna Jlopenua, e€ MOy/Ib U HampaByieHUE. [[BUKEHUE 3apsSKEHHON YaCTUIIbI
B OJHOPOJHOM MarHuTHOM IMoJjie. PaboTa cunsl JlopeHa.

SlBnenue snekTpoMarHuTHOW MWHAyKUuMHu. IIOTOK BekTOpa MAarHUTHOU
WHIYKIWAHA. OJIEKTPOABIKYIAS CWJIa HWHAYKUUM. 3aKOH 3JEKTPOMArHUTHOU
uHaykuuu dapanes.

BuxpeBoe »ieKkTpuyeckoe ToJie. ODNEKTPOABIKYIIAS CHIa HHIYKIUU B
MIPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MarHuTHOM IOJIE.

ITpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBJIGHHE CAMOWMHIYKIUHU. OJIEKTPOJABMXKYIAS  CUJa
CaMOUHIYKIHU.

DHEeprus MarHUTHOTO TIOJISI KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHudeckrue yCTpOMCTBA W MPAKTHYECKOE NPUMEHEHUE: ITOCTOSHHBIE
MArHuThl, SJICKTPOMArHUTBI, JJEKTPOJBUIATENb, YCKOPUTEIH >SJIEMEHTAPHBIX
YaCTHI, UHIYKIMOHHAS T1€Yb.



Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE AJICKTPOHHOIO ITyYKa MArHUTHBIM T1OJIEM.

JlvHUM UHAYKIIUYA MarHUTHOTO MOJIA.

B3auMmopelicTBrE IBYX IMTPOBOJIHUKOB C TOKOM.

Cuiia Ammnepa.

JevictBue cubl JIopeHIIa Ha HOHBI AJIEKTPOIIUTA.

SIBiieHME SIIEKTPOMArHUTHON UHIYKIWH.

[TpaBuno Jlenna.

3aBUCHUMOCTD JJICKTPOJABHKYIIEH CUJIbI MHAYKIMH OT CKOPOCTH MU3MEHEHUS
MarHMTHOTO MOTOKA.

SIBneHrEe CaMOMHAYKIIWH.

Yuenuuecxuii sxcnepumenm, rabopamoptvle pabomuol

N3ydyeHre MarHuTHOT'O MOJISI KAaTYILIKH C TOKOM.

HccnenoBanne AEUCTBUSA MOCTOSIHHOIO MAarHUTAa HA PAMKY C TOKOM.

HccnenoBanue sBICHUA 3JICKTPOMAarHUTHON MHIYKIWH.

Pa3nen 5. Koste6anusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomazHumusle Koneoanus

KonebarenrHast  cuctema. (CBoOOAHBIE  MEXaHUYECKHE  KOJIEOAHMS.
[Napmonnyeckue konebanus. [lepuona, yacrtora, amrumryga u ($aza KoieOaHUU.
[IpyXuHHBIA MasTHUK. MareMaTUYeCKUN MAasTHUK. YPaBHEHHUE TapMOHUYECKHUX
konebanuii. [IpeBpanieHue 3Hepruu Npu rapMOHUYECKUX KOJIEOaHUSX.

Konebarenbupiii  koHTYp. CBOOOJHBIE SJIEKTPOMATHUTHBIE KOJIeOAHUS B
UJCATBHOM KOJICOATeIbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHUYECKUMU U
ANEKTPOMATrHUTHBIMU KoJieOaHusiMu. Dopmyna TomcoHa. 3akOoH COXpaHEHUs
SHEPIUU B UJICATTLHOM KO0JI€0ATEIbHOM KOHTYPE.

[IpencraBienue o 3aTyxaromux KojieOaHusX. BeIHYK/IeHHbIE MEXAaHUYECKUE
konebanusi. Pezonanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHBIC KOJICOaHMS.

[lepemennbiii  TOK. CHUHYCOMJAQIbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIUTYHOE€ W JACHCTBYIOIIEE 3HAUEHHWE CHUJIbI TOKA M
HaTPSIKEHUSL.

Tpanchopmarop. IIpousBoacTBo, nepeaadya U nMoTpedICHUE AICKTPUUSCKOM
SHEPruu. DKOJIOTUYECKHE PUCKU MPU MPOU3BOJACTBE AEKTpodHepruu. KynbTypa
HCTIOJIb30BaHUSA AJIEKTPOIHEPTIUH B TIOBCETHEBHOM )KU3HH.

TexHndeckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPaTOp NEPEMEHHOTO TOKA, JUHUU JIEKTponepeaay.

Llemoncmpayuu

HccnenoBanne mapaMeTpoB KoJieOATENbHOW CHUCTEMbI (TIPYKUHHBIN WM
MaTeMaTUYECKUI MASTHHK).



Hab6nronenue 3aTyxarmux KoJaeOaHmii.

HccnenoBanre CBOMCTB BBIHYK/ICHHBIX KOJICOAHMIA.

HabGmronenue pe3onanca.

CB0OOIHBIE 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuwinorpaMMbl (3aBUCUMOCTH CUJIBI TOKA W HAMPSDKEHUST OT BPEMEHU) IS
AIIEKTPOMATHUTHBIX KOJICOAHUIA.

Pe3onanc mnpu NOCIIENOBATENIBHOM COEAUHEHHHM PE3UCTOPA, KaTyIIKH
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopens TMHUM 2IEKTPONEPEIAYH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomol

HccnenoBanre 3aBUCMMOCTH MEPHOJA MaJbIX KOJIEOAHUM Ipy3a HA HUTU OT
JUTMHBI HUTH ¥ MacChl Ipy3a.

HccnenoBanre nepeMEHHOTO TOKA B LIETIH U3 MOCIIEIOBATEIBHO COEAUHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoMazHUMHbIE 60JIHbL

Mexanuueckue BOJIHBIL, ycloBHS pacnpoctpaneHud. Ilepuoa. CkopocThb
pacrpocTpaHeHuss W JJuHa BOJIHBL. [lomepeuHble W TPOJOJILHBIE BOJIHBI.
WNurepdepenius u 1uppakuus MEXaHUUECKUX BOJIH.

3Byk. CkopocTh 3Byka. I'poMkocTh 3Byka. Bricora Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CJIOBUS U3JIYyUYEHHS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentauus BektopoB E, B, V B anektpomarautHoil BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaK€HUE, MPEJIOMJICHHUE, MOspu3anus, audpakius,
unrepdepenius. CKOpocTh JIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHHUKE U OBITY.

[IpuHLMTBI paUOCBSI3U U TeJEBUACHUA. Paanonokamusi.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEN CPEIBI.

TexHuyeckue yCTpOMCTBA M TMPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBas AMArHOCTHMKAa B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-meus.

Jlemoncmpayuu

OOpazoBaHue U pacCIpPOCTPAHEHHUE MTOTIEPEYHBIX U TTPOJIOJIHHBIX BOJTH.

Konebmromeecs Teno Kak HCTOYHHK 3BYKa.

Hab6mronenune orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue narepdepenimu u q1udpakiini MEXaHUIeCKUX BOJTH.

3BYKOBOW pE30HAHC.

HaOmronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILUIUTYIOU M
4acTOTON KOJeOaHUI.



HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAKEHUE, IPEJIOMIICHHE,
noJispu3anus, 1udpakius, THTepPepeHIus.

Tema 3. Onmuka

['eomerpuueckass onruka. I[IpsAMonnHENWHOE pPacHpOCTpaHEHUE CBETa B
OIHOpOIHOM cpene. JIyd cBera. ToueUHBIM UCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. llocTpoeHne n3o0pakeHuil B
IJIOCKOM 3€pKaje.

[Tpenomiienue cBeTa. 3aKOHBI IPEIOMIIEHUS CBETA. AOCONIOTHBIN MTOKa3aTelb
npenomiicHus. [lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbli yroja MNOJHOTO
BHYTPEHHETO OTPAKEHUSI.

Hucnepcus ceeta. CiioxHbIi cocTaB Oenoro cseta. L[Ber.

Cobuparoniyie 1 paccemBaromue JuH3bl. ToHKas mruH3a. POKYCHOE pacCTOsSHUE
Y ONTHYECKasl cuia TOHKOW JuH3bL. [locTpoenne n3o0pakeHnid B COOMpPAOIINX U
paccenBarOIIMX JIMH3aX. POpMyIIa TOHKOM JIMH3BIL. Y BEJIMUEHUE, 1aBAEMOE JIMH30M.

[Ipenesbl TPUMEHUMOCTH T€OMETPUUECKOUN ONTHKHU.

BonnoBas ontuka. WHTepdepenuus cBera. KorepeHTHble HCTOYHMKH.
VYcaoBus HaOMOAEHUS MAKCUMyMOB M MHHMMYMOB B HHTEp(EpPEHIIMOHHOU
KapTHHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX HICTOYHHUKOB.

Hudpakaus ceta. [udpakumonHas pemérka. YciaoBHe HaONIOACHUA
IVIABHBIX ~MAaKCHMyMOB TIpM  IaJ€HUM MOHOXPOMAaTHYECKOIO CBE€Ta Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonmsapu3zanus ceera.

TexHHuYecKue yCTpOMCTBA M MPAKTUYECKOE INPHUMEHEHHME: OYKH, JIyIa,
(oroanmnapaT, NPOEKIMOHHBIN ammapaT, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAs
OITHKA, AUPPAKIIMOHHAS PELIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE PACIPOCTPAHEHHE, OTPAXKEHUE M MPEJOMIICHHE CBETA.
OnTuyeckue npuOOpHI.

[TonHoe BHYTpeHHEe oTpaxeHue. Mozenb CBeTOBOAA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mogenu MUKpPOCKOIIA, TEJIECKOIIA.

HaGmronenue nnrepdepeHiinm cpera.

Habmronenune nudpakiuu ceera.

HabGmronenne nucnepcuu cBera.

[Tomy4yeHue criekTpa ¢ MOMOIIBIO IPU3MBI.

[Tonyyenue crnekTpa ¢ HOMOUIBI0 AUGPAKIIUOHHON PEIIETKY.

Hab6nronenue noasipu3anuu CBETA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

W3mepeHne nokas3aTesns NPeJoOMIICHHS CTEKIIA.



HccnenoBanre cBOMCTB N300paXeHU B JIMH3AX.
Habmronenue nucnepcuu cBera.

Pa3nes 6. OCHOBBI CIeHAJILHOI TEOPUH OTHOCUTEIbHOCTH
I'paHuLIBI IPUMEHUMOCTH KJIACCUYECKOU MexaHUKHU. [locTynarsl criennaabHON
TEOPUU OTHOCHUTEJIBHOCTU: WHBAPUAHTHOCTH MOJYJIA CKOPOCTH CBETa B BAaKyyME,
IPUHLIUI OTHOCUTEIBHOCTH DWHINTEHHA.
OTHOCHUTEIBHOCTD OJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHH M COKpAICHUE
JUIAHBI.
OHeprus 1 UMITyJIbC PEISATUBUCTCKON YaCTHIIBI.

CBs3b MacChl C JHEPrUer U UMITYJIbCOM PEIIATUBACTCKON YaCTHUIIbl. DHEPTHS
MTOKOSL.

Pasznen 7. KBantoBas ¢pusuka

Tema 1. Inemenmol KBAHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3HEpruu (HOTOHA C €r0 YACTOTOM. DHEPIrHs
U UMITYJIbC (POTOHA.

OtkpeiTre u uccienoBanue pororpdexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dotoaddexra. YpaBHenue DuHmTeitHa 11 poTodaddexra. «KpacHas rpaHunar
dboTtorddekra.

JHaBnenne cBera. OnbiTel I1. H. JleGenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpOMCTBA M MPAKTHUECKOE MPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTUMK, COJTHEUHAs OaTapesi, CBETOAUO.

Jlemoncmpayuu

®doTo3(dQheKT Ha yCTaHOBKE C IIMHKOBOM IIJIACTHHOM.

HccnenoBanne 3akoHOB BHeEITHET0 (poTodddekTa.

Ceeroauos.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuro o -4acTHIl.
[Lmanerapnas mogzens aroma. Ilocrymarel bopa. M3nyueHne u moriomeHue
(GOTOHOB mpu mepexojie aToMa C OJHOTO YPOBHS DHEPrHUM Ha Jpyroil. Bumbr
criekTpoB. CIIEKTp YPOBHEW SHEPTUU aTOMa BOJOPOJA.

BosiHoBBIE cBoMicTBa yacTull. Bonnsl e bpoitnsa. KopnyckynspHo-BoiTHOBOM
Ty alTu3M.

CHoHTaHHOE U BBIHYXJACHHOE U3 TyUeHHE.

TexHuyeckue ycTpoWCTBa M NPAKTUYECKOE NMPUMEHEHME: CIIEKTPaIbHbIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Llemoncmpayuu



Mopnens onsita Pesepdopna.
Ornpenenenue JJIMHBI BOJHBI J1a3epa.
Habnronenue nmuHeRvaTbIX CIEKTPOB HU3TYYEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol
HaGmro1enre muHeyaToro CriekTpa.
Tema 3. Amomnuoe aopo
OKCIEpUMEHTBI, JT0KA3bIBAIOLIUE CII0KHOCTh CTpoeHUs sapa. OTKphITHE
paauoakTuBHOCTH. OnbIThl Pezepdopia mo onpeneneHnto cocraBa paaiuoakTUBHOTO
m3nyuenus.  CpoiictBa  anb(a-, Oera-, ramMma-usznydyeHus.  BrnusHue
PaAMOAKTUBHOCTH Ha JKUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykiionHas monens siapa ['eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Tormsl.
Anbda-pacnaa. OJEKTPOHHBI W TO3UTPOHHBIN Oera-pacnag. [amma-
U3ITy4YEeHHE. 3aKOH paJlOaKTUBHOIO pacnaja.
OHeprus cBA3M HyKJIOHOB B sifjpe. S aepHblie cuiibl. Jledext Maccol sapa.
Snepnseie peakunu. [lenenue u cuHTeE3 AI€EP.
SAnepusiii peaktop. TepmosinepHsiii cuHTe3. IIpobOiieMbl M NEPCHEKTUBHI
AIEPHON SHEPIETUKH. DKOJIOTHYECKUE ACTIEKTHI IAEPHON SHEPTETUKHU.
DneMeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.
MeTop1 HAOIIOACHHS U pErUCTPAIK FIEMEHTApHbBIX YacTHUL.
dyHIaMeHTalbHbIE B3aUMOICHCTBUA. EMMHCTBO (hU3nvecKoit KapTHHBI MUpA.
TexHUYecKue yCTpocTBa U MPAKTUUYECKOE NMPUMEHEHHE: T03UMETpP, KaMepa
Buiibcona, simepHbIil peaktop, arToMHas 6omoa.
Jlemoncmpayuu
Cu€TYrK MOHM3UPYIOIIHUX YaCTHUII.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi
HccnenoBanne TpekoB 4acTHIl (10 TOTOBBIM (hoTorpadusim).

Pa3jes 8. DiieMeHTbI aCTPOHOMMHU U ACTPOPU3UKHU

Dtanbl pa3BUTHS acTpoHOMUU. [IpuKiIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHHUE
ACTPOHOMMUHM.

Bun 3B&3mHoro nHeba. Co3Be3gus, spKrMe 3BE3NBI, IUIAHETHI, MX BHJIMMOE
JIBIOKEHUE.

ConHeuHas cucrema.

Connne. ConHeuHas akTHUBHOCTh. McTounuk sHepruu CojHIla U 3BE3L.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTHUKHU. J[MarpamMma «CIIEKTpajbHbIA KJacc —
CBETUMOCTB». 3BE3MbI TJIABHOM ITOCJICIOBATEILHOCTH. 3aBHCHUMOCTh «Macca —
CBETHUMOCTB» JJI1 3BE3]] IVIABHOM MOCJIEAOBATEILHOCTU. BHYTpeHHEee cTpoeHue



3B€311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUH U 3Bodtounu CoJHLA U
3BE31. DTanbl )KU3HU 3BE3.

Mneunsiii Iyt — Hama [Mamaktuka. ITonoxenue u nBwxenne ConaHua B
INanaktrke. Tunel ranaktuk. Pagnoranaktuky u kBasapbsl. UEpHBIE ABIPHI B sSApax
TaJIAKTHUK.

Bcenennas. Paciupenue Beenennoid. 3akon Xa00sa. Paz0oeranue rajiakTuk.
Teopus bosbioro B3psiBa. PETMKTOBOE U3ITyUYECHHE.

Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUMU.

Yuenuueckue nabmooenus

HabGmronenus: HeBOOpYKEHHBIM TJ1a30M C HCIIOJIb30BAHUEM KOMITHIOTEPHBIX
MPWIOKEHUHN I ONPENESICHUs MOJI0KEHN HEOECHBIX 00OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be31us1 CEBEPHOTO MOIMYIIAPHUS U SIPKUE 3BE3BIL.

Hab6monenus B reneckon Jlynsl, mianet, Miednoro [TyTu.

O6o0maromniee NOBTOpPeHUE

Pony u3uku © acTpOHOMHU B IKOHOMUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOM chepax AesTENbHOCTH YeJIOBEKA, POJIb U MECTO (PU3HUKH U
ACTPOHOMHUU B COBPEMEHHOM HAayYHON KapTUHE MUPA, POJib (PU3NYECKON TeOpUn B
dbopMHUpOBaHUY MPECTABICHUN 0 (HU3NUECKON KapTUHE MHUPA, MECTO (PU3NYECKOMN
KapTUHBI MHUpa B O0mIEM Py COBPEMEHHBIX  E€CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPOJIE.

MesknpeaMeTHbIE CBSI3H

Nzyuenue kypca gusuku 0a30Boro ypoBHsa B 11 kjacce ocyIiecTBisieTcs ¢
Y4ETOM COAEPIKATEIbHBIX MEXIPEIMETHBIX CBA3€H C KypcaMH MaTE€MAaTHKH,
OMOJIOTHUH, XUMUH, TreoTrpaduu U TEXHOJIOTHUH.

Meowxcnpeomemnvie nonwsimusi, CBA3aHHbIE C MU3YYEHHEM METOJOB HAyYHOIO
MO3HAHUS: SIBJICHWE, HAay4YHbIA (pakT, rumoresa, (puanyeckas BeIMYHMHA, 3aKOH,
TeOpHsl, HaOIMIOAEHUE, SKCIEPUMEHT, MOJEIHPOBAHNE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelIeHUWE CUCTEMBl YPAaBHEHUN, TPUTOHOMETPUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPHl M MX IMPOEKIHH HA OCH KOOPAWHAT, CIIOXKEHHE BEKTOPOB,
POU3BOJIHBIE D3JEMEHTAPHBIX (DYHKIMI, TPU3HAKK MOA00MS TPEYroJbHUKOB,
ompeeeHUe MIOMIAAN IIOCKUX GUTYp U 00BhEMA Tell.

bBuonocus: snektpuyeckue SBIEHUS B JKUBOM NpUPOJE, KojeOaTenabHbIE
JBUKEHHUS B )KUBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOMU IPUPOAE, NCUCTBUE
paauanny Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KpUCTAIUIMYECKAS CTPYKTYpa TBEPABIX
TEJI, MEXaHU3MbI 00pa30BaHUs KPUCTAJUIMYECKON PEeIIETKH, CIIEKTPAIbHbIN aHAIN3.



l'eocpagusa: wmarHWTHBIE TIOMIOCA 3€MJIM, 3aJIeKA MArHUTHBIX Py,
doToCchEMKA 3eMHOM MOBEPXHOCTH, MPEACKA3aAHUE 3EMIICTPSICCHHIA.

Texnonoeus: JNWHUU BJIEKTpOINEpenady, TEHEpaTop IMEPEeMEHHOTO TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAS TI€4Yb, pajap, pPaauoONpUEMHUK, TEJIECBU30D,
anteHHa, tenedoH, CBU-neub, MpOEKIMOHHBINA amnmapar, BOJOKOHHAs OITHKA,
coJIHEeYHas OaTapes.



IHNIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHMSA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «®Pu3nMka» Ha YPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BbI YPOBEHB) JOJKHO OOECIEUHUTH JTOCTUKEHHUE CIICIYIOIINUX
JUYHOCTHBIX, METAPEIMETHBIX M MIPEIMETHBIX 00pPa30BaTEIbHBIX PE3yIbTATOB.

JINMYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS YUEOHOTO TIpeaMeTa «DU3nKay JOIKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaloImMXCSI PYKOBOJCTBOBAThHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3UIUEN JHUYHOCTU, CUCTEMOW IIEHHOCTHBIX
OpUEHTAIM{, TIO3UTUBHBIX BHYTPEHHHX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM [IEHHOCTSIM POCCHIICKOTO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbBITA AEATEIBHOCTH B MPOILECCE PEATU3ALNUA OCHOBHBIX HAMPABICHUIN
BOCIIUTATEJILHOM JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpasKaaHCcKOro BOCIIUTAHNS

c(hOpMUPOBAHHOCTh IPaKAAHCKON MO3UIIUU 00YUAOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOTO OOIIECTBA;

NPUHITHE  TPAAUIIMOHHBIX  OOINEYETIOBEYECKUX  T'YMAaHHUCTUYECKUX U
JEMOKPAaTUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AECATEIBHOCTh B MHTEPECAX TI'PAXKIAAHCKOTO
00111ecTBa, y4acTBOBATh B CAMOYTIPABJICHUHU B 00pa30BaTEIbHONM OpTaHU3aIINHY;

YMEHUE B3aMMOJECHCTBOBATH C COIL[MATIbHBIMU HUHCTUTYTAMHU B COOTBETCTBUM C
X QYHKIUSMU U HA3HAUYCHUEM;

TOTOBHOCTb K T'YMaHUTAPHOW U BOJIOHTEPCKOU JIEATEIILHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUSI:

c(hOpMHUPOBAHHOCTh POCCUMCKOM TPaKIaHCKOW HIEHTUYHOCTH, MTATPHUOTU3MA;

[IECHHOCTHOE OTHOIIEHHE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHXKECHHSIM
POCCUICKUX YUEHBIX B 0071aCTH (PU3NKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIUTAHMA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OILICHUBATh CHUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHMS,
OPUEHTHUPYACh HA MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCII€ B
NEeATEIbHOCTU YYEHOI0;

OCO3HAHUE JTUYHOTO BKJIaJla B TOCTPOCHUE YCTOMYUBOTO OyayIIEro;

4) 3CTeTHYECKOT0 BOCIIMTAHUSI:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOUAsi 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucyiero Gu3nyeckoil Hayke;

5) TpyA0BOT0 BOCTIMTAHUS:



WHTEpPEC K pa3muuHbIM cdepam mpodhecCHOHATBHOU IeATEeILHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKOU, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oynyiiel mpopeccuu 1 pean30BbIBATh COOCTBEHHBIC KU3HEHHBIC IJIAHBI,

TOTOBHOCTh M CIOCOOHOCTHh K 00Opa30BaHUIO U CaMO0OOpa30BaHUIO B 00JIACTH
(GU3UKY HA TPOTSKEHUU BCEH KU3HH;

6) 3K0JIOrH4eCKOr0 BOCIIUTAHMSI:

c(OPMUPOBAHHOCTh IKOJIOTUYECKOM KYJIbTYphl, OCO3HAHHUE TJI00AIBHOTO
XapakTepa 3KOJOTHUYECKHUX TpooIieM;

IJIAHUPOBAHKE U OCYILIECTBIICHUE JECUCTBUN B OKPYKAIOIIEH Cpelle HA OCHOBE
3HAHUS 11eJIeH YCTOMYHMBOrO Pa3BUTHS YEJIOBEUYECTBA;

pacuIupeHue OmbITa JEATEIbHOCTH SKOJOTMYECKOW HANpaBlICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUH 110 (QU3UKE;

7) HEHHOCTH HAYYHOT0 O3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (HU3UUECKON HAYKHU;

OCO3HAHHUE IIEHHOCTH HAy4YHOU JeSITeIbHOCTH, TOTOBHOCTH B MpOlIecCe
U3y4YeHUS (PUBUKHU OCYIIECTBIISATH MPOSKTHYIO U UCCIIEOBATEIBCKYIO ACSITEIIBHOCTD
WHJVMBUAYAJIBHO U B TPYMIIE.

METAITPEAMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBble 1ornyeckue AecTBUA:
CaMOCTOSITENIbHO  (OPMYJIMPOBATh W aKTyallu3UpoBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPEAEATh LEIU ACATEIbHOCTH, 33JaBaTh MapaMeTpbl U KPUTEPUU HX
JOCTUKEHUS;
BBIABJISIT  3aKOHOMEPHOCTM M MPOTUBOPEYMS B  PacCMaTPUBAEMBIX
(bU3HUECKUX SBJICHUSIX;
pazpabarpiBaTh IUIAH pelIeHUs MPoOJeMbl C YYETOM aHAIM3a UMEIOIIUXCS
MaTepUaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTUBBI B I€SATEIBHOCTD, OIIEHUBATH COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLICHUBATh PUCKU MTOCIEACTBUM AEATEIbHOCTH,
KOOPJIMHUPOBATH U BHITIOJHATH PAa0OTY B YCIOBUAX PEaTbHOTO, BUPTYAIHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATHBHOE MBITINICHUE TIPH PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble uccienoBarTe/ibCKue 1eMCTBUS:
BJIAJIETh HAYYHOM TEPMHUHOJIOTUEH, KIIIOUEBBIMU ITOHATUSMHU U METOAAMHU
bu3nYeCcKol HayKH;



BJIAJETh HABbIKAMHU y4€OHO-MCCIIEIOBATENBCKON U MPOEKTHOM AESATEIBHOCTH
B 001acTH (PU3UKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOMCKY
METOJOB peuleHHs 3aAad (PU3MUECKOTrO COJEp)KaHus, NPUMEHEHHUIO Pa3INYHbIX
METOJI0B ITO3HAHUS;

BJIAJETh BHUJAMH JEATEIBHOCTH II0 IMOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEpIPETALNU, NPEeoOpa3OBaHNUI0O M NPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX
CUTYalUsX, B TOM YUCJIE MIPH CO3JaHIH YUEOHBIX IPOEKTOB B 001aCTH (DU3UKH;

BBISIBIISAITh [IPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TMIIOTE3Y €€ PEIICHNUs, HAXOJUTh apTyMEHTBHI JUIs I0Ka3aTeIbCTBA CBOMX
YTBEPXKACHUMN, 3a71aBaTh IAPAMETPbl U KPUTEPUU PELLICHUS;

aHANM3UPOBaTh TOJIYYEHHBbIE B XOJE€ PEIICHHS 3aJayd  Pe3yJbTaThl,
KPUTUYECKH OLEHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

CTaBUTh U (HOpPMyIHpOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BATEIbHOU
JESITeIbHOCTH, B TOM YHCJIE€ IPU U3YUEHUU (DU3HKY;

JlaBaTh OILICHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

yMETh TEPEHOCUTh 3HaHHUSI 1O (QU3MKE B MPAKTHYECKYID 00J1acTh
KHU3ZHEJECATEIILHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00IacTell;

BBIJIBUTaTh HOBBIE WJIEH, MPEJIaraTb OPUrMHAIbHBIE MOJXO0/bI U PEIICHMUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, JAOIYCKAIOIINE aJbTEPHATUBHBIE PELICHUS.

Pabora ¢ undopmanueii:

BJIa/IETh HaBBIKAMH MOJy4YeHUsS MHGOPMaLUU (PU3NYECKOTO COAEPKAHUS U3
UCTOYHHUKOB PAa3HBIX THUIIOB, CaMOCTOATEIBHO OCYLIECTBISATh IIOMCK, aHAJM3,
CUCTEMATHU3allMI0 U WHTEpIpeTanuio MHGOPMalUU pa3iNyHbIX BHUIOB U (POpM
MIpEICTaBICHUS;

OLIEHUBATh JIOCTOBEPHOCTh MH(OpMAIUH;

UCIIOJIB30BaTh  CPEJCTBA  MH(POPMAMOHHBIX M  KOMMYHHKAlMOHHBIX
TE€XHOJIOTUNA B PELICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OpPraHU3alMOHHBIX
3aJ1a4 ¢ coOI0eHEeM TPeOOBaHUI SPrOHOMUKH, TEXHUKH O€3011aCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBbIX W STHYECKHMX HOPM, HOPM HH(OPMALMOHHOU
0e30MacHOCTH;

co37aBaTh TEKCThl (PU3MYECKOr0 COACpPKAHUS B PA3IUYHBIX (opMarax c
y4€TOM Ha3HAYeHUs! UHPOpPMALIUU U LEIEBON ayTUTOPHUH, BEIOUpAsi ONTUMAIIbHYIO
(dopMy npeacTaBICHUS U BU3yaTU3allUu.

KoMMmyHuKkaTHBHBIEC YHHBEpPCAJIbHbIE y4eOHbIe 1eliCTBUA:
OCYILIECTBIIATH OOIIEHNE HA YPOKaX (U3UKHU U BO BHE-YPOUHOH AEATEIbHOCTH;
pacro3HaBaTh MPEANOCBUIKM  KOH(MJIMKTHBIX  CUTyalldii W CcMSAr4aTh
KOH(JIUKTBI;



Pa3BEPHYTO W JIOTUYHO H3JaraTb CBOI0 TOYKY 3PEHHSI C HCHOJIb30BAaHUEM
SA3bIKOBBIX CPEJICTB;

MMOHUMAaTh M MCIOJb30BAaTh NMPEUMYILIECTBA KOMAHAHON W WHAUBHIYAIBHON
paboThI;

BBIOMpATh TEMATHKy M METOJIbl COBMECTHBIX NEUCTBUM C Y4€TOoM 0oOIIuX
MHTEPECOB U BO3MOKHOCTEHN KaKJIOTO YJI€HA KOJUJIEKTHBA;

NPUHAMATh I1€IM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOpPJIMHUPOBATh ACHUCTBUA MO €€ JOCTUKEHHIO: COCTAaBJISITh IUIAH JEUCTBHUM,
pacrpenensitb pojid ¢ YYETOM MHEHHMH YYaCTHHUKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBATh KAYECTBO CBOETO BKJIA/Ia U KAXJAOT0 YYACTHUKA KOMaH bl B OOLITUI
pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Mpeajaratb HOBBIE NPOEKTHI, OLEHHMBATh HAEHU C TO3WIMA HOBU3HBI,
OPUTHUHAIIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIITh ITO3UTUBHOE CTPATErMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYAIMSIX, TPOSIBIISITH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

PeryisiTuBHBIC YHHBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUS
Camoopranmsamnus:

CaMOCTOATENILHO OCYUIECTBJIATH MMO3HABATENIbHYIO NEATEIbHOCTh B 00JacTH
(U3MKM W aCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYJIHUPOBATH
COOCTBECHHEIC 3a/1a49H;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS] PACUYETHBIX M KayeCTBEHHBIX
3aJ1a4, MJIaH BBIMOJIHEHUS PAKTUYECKOW pabOThl ¢ YUETOM HMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

pacIUpsATh paMKHU Y4eOHOro MpeaMeTa Ha OCHOBE JIMYHBIX HPEIINOuYTEHUI;

nenaTh OCO3HAHHBIA BBIOOP, AapryMEHTHpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a peLIeHuE;

OLICHUBATh MPUOOPETEHHBIN OMBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBJICHUIO 3pYAUIMH B 001acTH
(U3HUKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, IMOLMOHAIbHBIH HHTEJUIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIbHOCTD,
OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LIENISIM;

BJIAJE€Th  HABbIKAMM  TO3HABATENbHON  pedJeKkcud KaKk  OCO3HAHUS
COBEPIIAEMBIX JIEWCTBHUM M MBICIUTENBHBIX IPOLECCOB, UX pE3yJbTaTOB H
OCHOBAaHUM;

UCIIOJIb30BaTh MPUEMBI PEQIIEKCUH ISl OLIEHKH CUTYyalluH, BIOOpa BEPHOIO
peleHus;



yMETh OIIEHWBATh PHUCKH W CBOEBPEMEHHO MPUHUMATH PEHICHUS M0 HUX
CHIDKEHHUIO;

NPUHUMATh MOTHBBI W apTryMEHTBHI JPYTHUX TIPU aHAIW3€ pPe3yIhTaTOB
TESTEIILHOCTH,

MIPUHUMATH ceOsl, TOHMMAasi CBOM HEJIOCTATKH U JIOCTOMHCTBRA,;

MPUHUMATh MOTHBBI W apTryMEHTHI JPYTHUX TIPH aHAIW3€ pPe3yIbTaTOB
JeSTEIILHOCTH,

MIPU3HABATh CBOE MPABO U MPABO APYTUX HA OIITHOKH.

B mporiecce MOCTHKEHUS TMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MIPOTPAMMBI T10
dbu3uke 9 YpOBHA CpelHEro ooOmero oOpa3oBaHUS Yy  OOYyYarOIIUXCs
COBEPILIEHCTBYETCS AMOITMOHAJIbHBIN UHTEJIEKT, MIpeAnoararonuii
c(hOpMUPOBAHHOCTD:

CaMOCO3HaHU, BKIIFOYAIOIIETO CITOCOOHOCTH MTOHUMATh CBOE SMOITMOHAIBHOE
COCTOSIHUE, BUJIETh HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOW SMOIMOHAILHON CepHl,
OBITH YBEPEHHBIM B ce0¢;

CaMOpETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CITOCOOHOCTh aNalnTHPOBATHCA K
AMOITMOHAIEHBIM U3MEHEHHSAM U TIPOSBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOIIECH CTPEMIICHUE K OCTIKEHUIO TEIH U
yCrexy, ONTUMHU3M, WHUIUATUBHOCTb, YMEHHE JEHCTBOBATH HMCXOIS M3 CBOUX
BO3MO>KHOCTEH;

OMIIATUH, BKITIOYAIONIEH CIIOCOOHOCTh MMOHUMATh YMOIIMOHAILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €T0 TIPH OCYIIECTBICHWU OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M COTIEPEIKUBAHUIO;

COIIMAJIbHBIX HaBBIKOB, BKJIFOUAIOIINX CIIOCOOHOCTh BBHICTPAWBATh OTHOIICHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCSA, TIPOSIBIISITH HHTEPEC U Pa3peliaTh KOHPIUKTHI.

HNPEIMETHBIE PE3YJIbTATHI

K xoniry o6yuenus B 10 kiiacce npenMeTHbie pe3ybTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYJAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (U3UKKA B (HOPMHPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHpa, B PA3BUTUH COBPEMEHHOM TEXHUKHU HU
TEXHOJIOTUH, B TPAKTUYECKOMN JAEITEIbHOCTH JIFOJIEH;

YUYUTHIBATh TPAHMUIBI TPUMEHEHHUS M3YYEHHBIX (DU3NYECKUX MOJENeH:
MaTepHualibHasl TOUYKa, MHEpIUaIbHas cucTeMa OTcuéra, abCOMIOTHO TBEPIOE TEIIO,
WJICAUTbHBIN Ia3, MOJACIHU CTPOCHUS Ta30B, KUJIKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKUH 3apsi/l IPU pelIeHnU GU3NYECKUX 3a/1a4;

pacrno3HaBaTh (u3MUECKHUe SBJICHUS (IPOLECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAaHHMKH, MOJEKYJISIPHO-KHHETHUYECKONM TEOPHH CTPOCHHS BEIIECTBA U



3JIEKTPOAMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEWMHOE JBUKEHUE,
CBOOOJIHOE TMaJIeHUE TeJl, BM)KEHHE MO OKPY>KHOCTH, MHEPIUs, B3aUMOJICHCTBUE
Ten, nud@y3usi, OPOYHOBCKOE JBUXKEHUE, CTPOCHUE KUAKOCTEH U TBEPIBIX TEI,
U3MEHEeHHe 00bEMa TeNl MpU HarpeBaHUU (OXJIaXKIEHUHU), TEIUIOBOE pPaBHOBECHE,
WCHapEHne, KOHJAECHCAIUsS, IUIABJIICHUE, KPUCTAJUIM3AIMUSA, KHUIIEHHUE, BIIAXKHOCTH
BO3/lyXa, MOBBIIICHUE JABJIEHUS Ta3a NPU €r0 HArPEBaHWHM B 3aKPBITOM COCY/E,
CBSI3b MEXKIYy INapaMeTpaMH COCTOSIHHA Ta3a B U30IPOLIECCaX, IEKTPU3ALUS TEl,
B3aUMOJICHCTBUE 3aPAJIOB;

OMHCHIBATh MEXAHWYECKOE IBIDKCHHE, WCIIOJB3ys (PH3NYECKUe BEITMYWHBI:
KOOpAWHATa, IyTh, NEPEMELIECHHUE, CKOPOCTh, YCKOPEHHE, Macca Tejia, CHia,
AMIYJIbC TEJIA, KHHETUYECKAasl SHEPrus, NOTEHUHAIbHAS DHEPrUs, MEXaHHYECKas
paboTa, MexaHWYecKash MOIIHOCTh; IPU OINUCAHUM TPABUIBHO TPAKTOBATh
(GU3UYECKUIT CMBICT MCHOJIb3YEMbIX BEIUYMH, UX OOO3HAUYECHUS W EIUHUIIBI,
HAXOJUTh (OPMYJIbl, CBA3BIBAIONIUE JIaHHYIO (DU3UYECKYIO BEJIMYHUHY C JIPYTUMU
BEJINYMHAMU;

ONUCHIBAaTh M3YYEHHBIC TEIUIOBBIE CBOWMCTBA TEJI M TEIUIOBBIE SIBJICHUS,
UCTIONB3Ysl (pu3nueckue BEIMYMHBI: JABJICHHE Ta3a, TeMmIleparypa, CpeaHss
KUHETUYECKAsT YHEPIUsl XaOTUUECKOI0 JIBHKEHHS MOJIEKYJI, CPEAHECKBAAPATUYHAS
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEILJIOTHI, BHYTPEHHS JHEprusi, padoTa rasa,
KOA((DUIIMEHT TMOJIe3HOTO JIEWCTBHS TEIJIOBOTO JIBUTATENsl; TPHU OMUCAHUU
MPaBWJIbHO TPaKTOBaTh (U3UYECKUN CMBICT MCIHOJIB3YEMbIX BEJIUYMH, UX
0003HAYEHUsT U EIUHUIBI, HAXOAUTh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO
(pU3MUECKyI0 BEIMUMHY C APYTUMH BEJIMYMHAM;

ONMCBHIBAaTh U3YUYEHHBIE MIEKTPUUYECKUE CBOMCTBA BELIECTBA U JJIEKTPUUECKHUE
SABJICHHS! (ITPOIIECCHI), UCTIONB3YST (PU3UUECKHE BEIMYUHBI: DJICKTPUUECKUN 3apsij,
3JIEKTPUYECKOE T10JI€, HAMPSIKEHHOCTD I10JIs1, ITOTEHIMAJ, PA3HOCTh MOTEHIUAJIOB;
NP  OINMHCAHUM TMPABWIBHO TPAKTOBATh (DU3UYECKUN CMBICT HCIOIb3YEeMbIX
BEJIMYMH, UX OOO3HAYEHUS] M EIUHUIIBI; YKa3biBaTh (HOPMYJIbI, CBSI3bIBAIOIINE
JTAHHYI0 (PU3UYECKYIO BEIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHANMM3UPOBATh (PU3MUECKHUE MPOIECCHI U SBJICHHSI, UCTOIB3Ys (HU3UUECKUE
3aKOHBI W MIPUHIUNEBL: 3aKOH BceMupHOTO TsAroTteHus, I, II u III 3akonsr HeroTOHA,
3aKOH COXpPAaHEHUS MEXAHWYECKOW OJHEPruu, 3aKOH COXPaHCHUS HUMITYJIbCA,
MPUHIUIT CYNEPHO3UIMNA CHUJI, NPUHIHUII PABHOMNPABUS WHEPUUAIBHBIX CHUCTEM
OTCYETA, MOJIEKYJISIPHO-KUHETUYECKYKD TEOPHUID CTPOCHHUS BELIECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEIHEN KMHETUYECKON YHEPIUU TEIUIOBOTO JIBMKECHUS MOJIEKYJ C
aOCOJIIOTHON TeMImepaTypou, MEepBhId 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHEHUS
AJIEKTPUYECKOTO 3apsifaa, 3akoH KynoHa, mpu 3TOM pa3nuyaTh CJIOBECHYIO
(GOpMYIMPOBKY 3aKOHA, €0 MAaTEMaTUYECKOE BBIPAKEHUE U YCIOBUS (TPAHMIIB,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATH OCHOBHBIC IPUHIIUIIBI ICWCTBHS MAIIIMH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3auyarh yCJIOBHs MX 0€30MacHOr0 HUCIOIb30BaHUS B MTOBCEIHEBHOMN
AKU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI IO HUCCJIENIOBAHUIO (PU3UYECKUX SBJICHUA U
IPOLIECCOB C HCIIOJIb30BAaHUEM IMPSIMBIX W KOCBEHHBIX HM3MEPEHUH, TPHU ITOM
dbopmyarpoBaTh MpodIeMy/3aaady U THIOTE3y Y4eOHOTO IKCIIEpUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEJI0KEHHOTO 000pY10BaHUS, POBOJUTH OMBIT U (POPMYIHPOBATH
BBIBO/IbI;

OCYUIIECTBJIATH MPAMbIE U KOCBEHHBIE U3MEPEHUS (PU3UYECKUX BEIUYUH, TIPU
ATOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHHUS U HCIOJIb30BaTh U3BECTHBIC
METO/IbI OLICHKH IOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy  (U3NYECKUMHU  BEIMYMHAMHU  C
MCIOJIb30BaHUEM TMPSMBIX H3MEPEHMId, MPU 3TOM KOHCTPYHPOBATH YCTAaHOBKY,
(¢uKCHpOBaTh Pe3yIbTaThl MOTYUYEHHOW 3aBUCUMOCTH (PM3MUYECKUX BEIUYUH B BUJIC
Ta0JMIl U TPaQUKOB, JeNIaTh BHIBOBI IO Pe3yJIbTaTaM UCCIIEI0BAHMUS;

co0ro1aTh npaBuia 0€30MacHOro TpyJa MpHU MPOBEIECHUU HCCIIEIOBAaHUMN B
pamMKax y4eOHOTO SKCIEpUMEHTa, Y4YeOHO-MCCIENOBATENbCKOW W MPOEKTHOM
JESTENIbHOCTH C KCIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
o0opy10BaHuS;

pemaTrh pacuéTHblE 3aJa4d C SBHO 3aJlaHHON (DU3MYECKON MOJEINbIo,
UCTIOJIb3Ysl (PU3MUECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJM3a YCJIOBHS 3a/1auu
BbIOMpATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEIMYMHBI U (POPMYIIbI,
HeoOXOoauMBbIe 71 €€ pelIeHHs, MPOBOIUTH PacuéThl M OICHUBATH PEATBHOCTD
MOJIyYeHHOTO 3HAYCHHS (PU3HUECKOU BEIMYUHBI,

peraTh KaueCTBEHHbBIE 3aJa4l: BHICTPAUBATh JIOTUYECKH HETIPOTHBOPECUUBYIO
[ENOYKY PACCYXACHHWI C OMOpPOM Ha HM3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
dbu3uYecKue SBJICHUS;

UCTIOJIh30BATh MPU PEUICHUH YUeOHBIX 3a/1a4 COBPEMEHHbIC MHPOPMAIIMOHHBIE
TEXHOJIOTHH JUISI TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIMN U TPEACTABICHUS
y4eOHONH ¥ HAyYHO-TIONMYJSIPHONW WHGOpMAINK, TOJTYYEHHOW W3 Pa3InYHBIX
HMCTOYHHUKOB, KPUTHYECKU aHATM3UPOBATH MOTy4aeMyto HH(pOpMaIio;

PUBOIUTH IPUMEPHI BKJIaJIa POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, 00BICHEHUE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU
U TEXHOJIOTHUM;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3HKE B MOBCEAHEBHOM KU3HU JIJIS
oOecrieueHrss 0€30MACHOCTH TPH OOpAIIEHUH C MPUOOPaMU U TEXHUYECKUMU
yCTPOMCTBAMH, ISl COXPAHEHUS 3I0POBbS M COOJIOJCHUS HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPY KaIOIEeH cpejie;



paboTaTh B TIpYyIIE C BBIIOJHEHUEM Pa3JUYHbIX COLHAIBHBIX POJIEH,
IUTAaHUPOBATh PabOTy TPYNIbl, PAUOHAIBHO paclpelesaTh OO0SI3aHHOCTH W
IJIAHUPOBATH JIESATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIaJl K&KJIOTO U3 YYaCTHUKOB IPYMIIbl B PEIIEHUE PACCMATPUBAEMOM ITPOOIEMBI.

K xoHiy o0yuenus B 11 kjacce npeaMeTHbIe pe3yIbTaThl Ha 0a30BOM yPOBHE
JOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTH Y O0OYHAIOITUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpPUMEpax poJib U MecTo (u3uKu B (HopMHpOBaHHUH
COBPEMEHHOW HAay4YHOW KapTHHBI MHpa, B Pa3BUTUH COBPEMEHHOW TEXHUKH M
TE€XHOJIOTUH, B TMPAKTUYECKOW NESITENBHOCTH JIOJAEH, LEIOCTHOCTh U EIUHCTBO
¢bu3nUecKoil KapTUHBI MUPA;

YUUTBIBATh TPAHULBI TPUMEHEHUS H3YYEHHBIX (PU3HUYECKUX MOJENeH:
TOYEYHBIN 3JEKTPUUECKUH 3apsij, JIy4Y CBETa, TOUECUHbII UCTOYHUK CBETA, s/IepHas
MOJIEJIb aTOMa, HYKJIOHHAs MOJEJb aTOMHOIO f]pa IMpU pPEUIeHUU (PU3NYECKHX
3aj1au4;

pacrno3HaBaTh (PU3NYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHATh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJIMHAMHUKHU M KBAaHTOBOW (DU3UKH: 3JIEKTPUUECKasi IPOBOAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JECUCTBHUS TOKA, B3aUMOJECHCTBHE
MarHuTOB, JJICKTPOMAarHuTHasT MWHAYKLUS, JEHCTBHE MAarHUTHOIO TMOJSA Ha
IPOBOJHUK C TOKOM M JBWXKYIIMHCS 3apsl, 3JIEKTPOMAarHUTHbIE KOjeOaHus U
BOJIHBI, NPSIMOJIMHEHHOE PACHPOCTPAHEHHE CBETA, OTPAXEHHUE, IPEIOMIICHHUE,
uHTephepeHus, audpakius U TOoJApU3als CBETa, JUCHEPCHUs CBETa,
dboTornekTpuueckuit 3pdext (potoaddekT), cBeTOBOE AaBlIeHNE, BOSHUKHOBEHUE
JMHEHYaToro CHEKTpa aroMa BOJAOPOJA, €CTECTBEHHAs M HCKYCCTBEHHAs

PaJUOAKTUBHOCTD;
ONKCHIBATh M3YUYEHHBbIE CBOMCTBA BEILECTBA (DJIEKTPUUYECKUE, MAarHUTHBIE,
ONTUYECKUE,  DIEKTPUYECKYIH)  MPOBOJMMOCTb  pa3IUYHBIX  Cpel) |

AIIEKTPOMArHUTHBIE SBJIEHUS (IIPOLIECCHI), MCHOJB3Yd (PU3NYECKHE BEIUYMHBIL:
JIIEKTPUYECKUN 3apsill, CWJIA TOKA, JIEKTPUYECKOE HAIIPSIKEHUE, IIEKTPUUYECKOE
COIPOTHBIIEHUE, PA3HOCTh MOTEHIMAJIOB, AJIEKTPOJABIKYINAs Cuiia, paboTa Toka,
WHIYKIUS MArHUTHOTO TOJsl, cuia Ammepa, cuna JlopeHna, MHIYKTHBHOCTh
KATYIIKH, DHEPIUs SJEKTPUYECKOTO M MArHUTHOTO TMOJIEW, MEPHUOJ W 4YacToTa
KoseOaHuii B KoJeOaTeJIbHOM KOHType, 3apsl W CWia TOKa B IpoLecce
TFAPMOHMYECKHX DJIEKTPOMArHUTHBIX KoJjeOaHWi, (OKyCHOE pacCTOsHHUE U
ONTHYECKasi CWJIA JIMH3BI, MPU OMHMCAHUH MPABUIBLHO TPAKTOBATH (PU3MUCCKHI
CMBICTT HCIIOJIb3YEMbIX BEIUYHMH, HMX OOO3HAUEHUSI W EAUHMIIbI, YKa3bIBATh
(opMyJIbI, CBSI3BIBAIOIINE TAHHYIO PU3NYECKYIO BEIUUYHUHY C JPYTUMU BEIMYUHAMU;
ONMCBHIBATh H3YYCHHBIC KBAHTOBBIC SIBICHUSA M IPOLECCHI, HCIIOJIb3Ys
(¢u3nyecKkue BEIMYMHBL: CKOPOCTH 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, YJHEPrUsl U UMIYJIbC POTOHA, IEPHUO/] MOIypacnaaa, SHEPrusi CBSI3U



aTOMHBIX SI7IEp, TPU OINKWCAHWM TPABWIBHO TPAKTOBATh (PU3UUECKHN CMBICI
UCIOJIb3YeMbIX BEJIMYMH, MX OOO3HAYEHUs W €JIMHHUIIbI, YKa3bIBaTh (POPMYIIbI,
CBA3BIBAIOIME JIAaHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMH BeJIMYMHAMH,
BBIYHCIIATH 3HAaUCHHE (PU3NYECKON BETUUUHBL;

aHaAJIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SBICHUS, UCIONB3Ys (PU3HUECKUE
3aKOHBI W MPUHLMINBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEIRHOIO U NapaJuIEIbHOIO
COCIMHEHUS TNPOBOJHUKOB, 3aKOH Jkoyns—JIeHIa, 3aKOH 3JIEKTPOMAarHUTHOMN
WHJIYKIIMH, 3aKOH MPSAMOJIMHEHHOTO PaclpOCTpaHEHHUs CBETA, 3aKOHBI OTPAKCHHUS
CBETa, 3aKOHBI MPEJOMIICHUSI CBETa, ypaBHeHHe OMWHInTeHHa st GhoTodddekra,
3aKOH COXPAaHEHUs SHEPryuU, 3aKOH COXPAHCHHS UMIIYJIbCA, 3aKOH COXPaHEHUs
ANEKTPUYECKOr0 3apsi/ia, 3aKOH COXpPAaHEHUsI MacCOBOr0 4ucia, MocTyjaTel bopa,
3aKOH PaJIMOAKTHUBHOIO pacnaja, Ipu 3TOM pa3inyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €r0 MAaTeMaTHYECKOE BBIPAKCHUE W YCIOBUA (TpaHUIbI, O00JIACTH)
PUMEHUMOCTH;

ONPENIENIATh HAIIPABICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO IOJIsi MPOBOIHUKA
C TOKOM, cuJibl Amrnepa u cuibl JlopeHua;

CTPOUTh UM OIHCHIBAaTh H300paXEHHE, CO3/1aBAEMOE IUIOCKMM 3€pKajioM,
TOHKOM JINH30M;

BBITIOJIHATh OKCIIEPUMEHTHI IO HCCJICNAOBAHUIO (PU3WYECKUX SBJICHUA U
IPOLIECCOB C HCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX W3MEPEHUM: MPU 3TOM
dbopmypoBaTh MpodIeMy/3a1ady U THIOTE3y Y4eOHOT0 dKCIIepUMEHTa, COOUpaTh
YCTAHOBKY U3 MIPEAJIOAKEHHOT0 000pYA0BaHUS, TPOBOAUTH OMBIT U (HOPMYJIUPOBATH
BBIBOJIBL;

OCYHIECTBJISTH MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3UUECKUX BEITUYHH, IIPU
ATOM BBIOMpaTh ONTUMAJIBHBIA CIMOCOO M3MEPEHHS U WCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLIEHKHU MOTPEUIHOCTEN U3MEPEHU;

UCCIIEI0OBATh 3aBUCUMOCTH (DU3NUECKUX BEJIMUYUH C UCTIOIB30BAHUEM MPSIMBIX
W3MEPEHUN: TPU ATOM KOHCTPYMPOBATh YCTAHOBKY, (DPUKCHUPOBATH PE3YJIbTATHI
NOJIy4YEeHHONM 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOMUI U TpapUKOB,
Jie1aTh BBIBOJIBI IO PE3yJIbTaTaM UCCIEA0BaHNUS,

cOOJII0IaTh MpaBwiia 0€30MacCHOT0 TPyJa MPU MPOBEICHUU HCCICIOBAHUN B
paMKax y4eOHOro OJKCIIEpUMEHTa, Y4eOHO-UCCIEeNOBATEIbCKOW U MPOEKTHOM
JESATEIBHOCTH C MCHOJb30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOIO
000pyI0BaHUS;

pemarh pacu€THhIE 3a7a4dl C SIBHO 3aJaHHON (DM3MYECKON MOJIETBIO,
UCTIONB3Ys (PU3UYECKUE 3aKOHBI M TIPUHITUITBI, HA OCHOBE aHAJIM3a YCIOBUS 3a1a9d
BbIOMpATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEIMYMHBI U (OPMYIIbI,
HeoOXonuMble NIt €€ pellleHUs, TPOBOJUTh PACUYEThl M OILIEHUBATH PEATbHOCTH
MOJTyYeHHOTO 3HAYCHUS (PU3UYECKOU BEIMYUHBI,



pemaTh Ka4eCTBEHHBIE 3a/1a4N: BBICTPAUBATh JIOTUYECKU HENPOTUBOPEUYUBYIO
LENOYKY PACCYXKACHUN C ONOPOM Ha H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(puznyeckue sBICHUS;

UCMOJIb30BATh IPU PELIEHUH YUYEOHBIX 3a]1a4 COBPEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJIOTHH JUIsl TIOMCKA, CTPYKTYPUPOBAaHMsI, HHTEPIIPETALIMM U MPEICTABICHUS
y4eOHOM W HAyYHO-TIOMYJISIpHOW WH(GOpMAalKU, TOIYYEeHHOH W3 Ppa3TUYHbIX
MCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIyYaeMyIo HH(OPMAIIHUIO;

OOBSCHATh MPUHLMIIBI JEHCTBUS MallUMH, OpUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh YCIOBUSA UX O€30MaCHOIO UCMOJIb30BAaHUS B MIOBCEIHEBHOU
KU3HY;

NPUBOJUTH IMPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3HKOB B
pa3BUTHE HAyKHh, B OOBSICHEHUE MPOIECCOB OKPYKAIOIIET0 MHpA, B Pa3BUTHE
TEXHHUKHU Y TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS O (PU3HUKE B MOBCEAHEBHOM KU3HU JIS
oOecnieueHrs O€30MACHOCTH MpHU OOpALIEHUH € MNpUOOpaMU U TEXHUYECKUMHU
YCTPOMCTBAMM, JJII COXPAHEHHSI 3I0POBbS M COOJIIOJIEHUS HOPM SKOJOTMYECKOIO
MOBEAECHUS B OKPYKAIOLIEH CPEJIE;

paboTaTh B TIpyHIe C BBIIOJHEHUEM pa3jIMYHbIX COLHUAIbHBIX pOJIEH,
IUIAaHUPOBaTh pPabOTy TIpyHNbl, PAaLUOHAIBHO pACHpPEleNiATh OOSI3aHHOCTU MU
IIJIAHUPOBATH JIEATEILHOCTh B HECTAHAAPTHBIX CUTYAlUAX, aJl€KBATHO OLICHUBATH
BKJIQJl K&XKJIOTO U3 YYACTHUKOB TPYMIIbI B PEIIEHUE pacCMAaTPUBAEMON MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KJTACC

Ne
n/n

HanmenoBanue
pa3iesioB U TeM
NMPOrpamMMbl

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoTbI

IMpakTuyeckune
padoTbI

DJIeKTPOHHBbIE
(uudposbie)

o0pa3oBaTejibHbIE

pecypchl

CIIUCOK
UTOTOBBIX
TUIAaHUPYEMBIX
PE3yJIbTATOB C
yKa3aHueM
3TalloOB UX
(hopmupoBaHus

Ccoco0 OIeHKHU
HUTOI'OBBIX
TUTAHUPYEMBIX
pe3yJbTaToB

Paznen 1. PU3UKA U METO/1bI

HAYYHOTI'O ITIO3HAHUA

11

dusnka u MCETOJbI
HAay4YHOT'O [TO3HAaHUA

bu6nunorexa [IOK

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

JIEMOHCTPUpPOBATh Ha
mpuUMepax poib |
MecTo  (GU3MKH B
(hopmupoBaHUHN
COBpPEMEHHOMH
HAay4yHOM  KapTHUHBI
MHpa, B Pa3BUTHU
COBpPEMEHHOMH
TEXHUKA

TEXHOJIOT A, B
TIPAKTUYECKOU
JIeATEeIbHOCTH
TOJIEH;

-~Y4YUTHIBATH I'PAHULIBI
TIPUMEHECHUS
U3YyUYCHHBIX
(usrIecKux
MOJIENEH:

- YCTHBIH 0Mpoc;

-pemeHre y4eOHBIX H
MPaKTHKO-
OPUEHTHPOBAHHBIX
3a/1a4;

Hroro no pazneny

Pasznen 2. MEXAHUKA



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

2.1

Kunemaruka

bubnuorexa [JOK

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

pacro3HaBath
(uznveckue SBICHUS
(Tporiecchl) u
OOBSICHATH UX Ha
OCHOBE 3aKOHOB
MEXaHUKH,
paBHOMEpHOE U
PpaBHOYCKOpEHHOE
IpsIMOJIUHEIHOE
JIBIDKCHUE,
CBOOOTHOE MaJICHUE
TeJ, IBHKECHHE TI0
OKPY>KHOCTH,
HHEPIIHSL.

VYerHbli onpoc
[IpakTuueckas pabota

peleHne y4eOHbIX U
TIPaKTHKO-
OPUEHTHPOBAHHBIX
3a1a4;

2.2

JnHamrika

bu6nunorexa [IOK

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

MIPUBOIUTH
MPUMEPBI
MIPAKTUIECKOTO
MIPUMEHEHUSA
(usmyeckux
3HaHUI 3aKOHOB
MEXaHHUKH,;
OTIBITOB,
WLTIOCTPUPYIOLIHX,
YTO HAOJIOACHUS U
IKCTIEPUMEHT
CIIyKaT OCHOBOM
IUTSL BBIABHKCHUS
THITOTE3 U
MOCTPOCHUS
HAYYHBIX TEOPHIA;

pelieHue y4eOHBIX U
TIPaKTHKO-
OPUEHTHPOBAHHBIX
3a1a4;

IIpaktudaeckas padora

YCTHBIH OIIpoc

2.3

3aKOHEI COXpPAaHCHUSA B
MCXaHHKEC

bubmuorexa [JOK

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

OIIMCHIBATh U
OOBSCHATH
¢dusnueckue
sienenus: PITJI,
PY 1, paBHOMEpHOE
JIBIDKESHHE 110
OKpPYKHOCTH,
nepeada JaBIeHUS
razamu, uddysusi,
TETIONPOBOIHOCTD,

- TIPaKTHYECKast
pabora

- YCTHBIH OMpOC;

-peleHne y4eOHbIX M
HPAKTUKO-
OPHEHTHUPOBAHHBIX
3aj1a4;



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

KOHBEKIIHUS,
W3JTy4YCHHE,
HCTIapeHue,
KOHJICHCAIHS,
KHIICHHE,
IUTaBJICHUE,
KPHCTaJLTH3AIIHS,
JNEKTPU3ALIHNS,
B3aUMOJICHCTBHUE
ANEKTPUICCKHUX
3aps/I0B, TEIIOBOE
JICHCTBHE TOKA,
TEPMORJICKTPOHHAS
IMHCCHS,
ANEKTPOIIH3,
ra30BbIC Pa3pabl;
— OOBSICHSATD
(uzmueckue
SIBJIEHUS] ¥
CBOWCTBA T
JIBIDKCHHE
HEOECHBIX TN U
HC3, cBoticTBa
ra3oB, JKHJIKOCTEH
Y TBEPJBIX TEI
(amophHBIX 1
KPHCTATTHIECKHX );

Hroro no pazneny 18

Paznea 3. MOJIEKYJISIPHASA ®PU3UNKA U TEPMOJINHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-

KMHETUYECKOU TEOPUH

bu6mmoteka [IOK
https://m.edsoo.ru/7f41bf72

pacrno3HaBaTh
(usnUecKue SBICHUSA
(porecchr) u
00BIACHATL UX Ha
OCHOBE 3aKOHOB,
MOJIEKYJISIPHO-
KUHETHYCCKOM
TEOpHU
B3aUMOJCHCTBHE TEI,

[Ipaktrueckas pabota
YcTHBII onpoc

Pa6oTa o kapToukam



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

maddysus,

OpOYHOBCKOE

JIBIDKCHHE, CTPOCHHE
SKHJIKOCTEH u
TBEPIBIX Teq,

U3MEHeHHue  o0BEma
TN TPH HAarPEBaHUHU
(oxImakieHun),
TEII0BOE
paBHOBecHe,
HCIapeHue,
KOHJICHCALHS,
[UIABIICHHE,
KPHCTaILTH3AIIHS,
KHIICHUE, BIAKHOCTD
BO3/1yXa, OBBIIICHUE
[AaBJICHUS Tra3a IpH
€ro HarpeBaHuu B
3aKPBITOM cocye,
CBSI3b MEXITY
napaMeTpamu
COCTOSIHMSI Ta3a B
u3omporeccax, ,

3.2

OCHOBBI TEPMOJMHAMUKH

10

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

MIPUBOIUTH
MIPUMEPBI
MPAKTUYECKOTO
MIPUMEHEHUS
(usrueckux
3HaHUI 3aKOHOB
TEPMOJUHAMHUKH, B
JHEPreTUKe;
OIIBITOB,
WUTIOCTPUPYIOIINX,
YTO HAONIOACHUS U
IKCIIEPUMEHT
CIIy>kaT OCHOBOH
IUTSL BBIABHKCHUS
THIIOTE3 U
MOCTPOCHUS
HAYYHBIX TCOPHIA;

pelieHne y4eOHbIX U
MPaKTHKO-
OPUEHTHPOBAHHBIX
3a1ad;



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

3.3

ArperatHbie COCTOSHHS
BeliecTBa. Pa3oBbie
MIePEX0/IbI

bu6mmoteka [IOK
https://m.edsoo.ru/7f41bf72

OTIpeJIENATh
XapakTep
(uzmyeckoro
mporecca o
rpaduxy, Tabnmie,
dopwmysre;
OIIUCHIBATh U
OOBSICHATD
(usmueckue
SIBJICHMSL: TIepeiada
JIaBIICHUS Ta3aMH,
mabdysus,
TEIIONPOBOIHOCTD,
KOHBEKIHS,
H3IIy4eHHue,
HCIapeHue,
KOHJICHCAIS,
KUIICHUE,
IUIaBJICHHUE,
KpHCTaJIM3aLus,—
0OBACHATH
¢dmnueckue
SIBJICHHS U
CBOICTBA ra3os,
JKUIKOCTEN U
TBEPABIX TET
(amopdHBIX 1
KPUCTAJIMYECKUX );

- YCTHBIH 0Mpoc;

-pemieHre y4eOHBIX U
TIPaKTHKO-
OPUEHTHPOBAHHBIX
3a1a4;

Hroro no pazneny

24

Paznen 4. JIEKTPOAUHAMUKA

41

DJIeKTpOCTaTUKa

10

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

OIMCKLIBAThL U
00BACHATE
¢dusnueckue

SIBJICHUS:
ANEKTpU3aINS,
B3aMMOJICHCTBHE
ANEKTPUICCKHX
3aps/IOB  OTHCHIBATH

IMpakTraeckas pabora

pelieHne y4eOHbIX U
HPAKTUKO-
OPHEHTHUPOBAHHBIX
3a1a4;



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

H3y4YCHHBIE
JNEKTPUIECKHE
CBOWCTBA BEIIECTBA U
JNEKTPUIECKHE
SIBIICHUS (TIPOLIECCHI),
UCTIONB3Ys.
(usmueckue
BEJIMYMHBI:
JNEKTPUIECKUI
3apsf,
JNIEKTPUYECKOE TOJIe,
HaIpsHKEHHOCTh
TIOJIA, MIOTEHIHAIL,
pa3HoCTh
MOTEHLMANIOB;  IpHU
OTHCAaHWH TPABHIBHO

TPaKTOBaTh
(uznveckuit cMbIcT
HCIIOJIB3YEMBbIX
BEJINYMH, ux
0003HaueHHs u
€/IMHHIIbI, YKa3bIBaTh
thopmyisl,
CBSI3BIBAIOIIINE

JTAHHYI0 (DM3NYECKYIO
BEJINYMHY C JPYTHMH
BEJIMYMHAMHY;

YCTHBIN 0npoc

4.2

[TocTostHHBII
AIEKTPUYECKUM TOK.
Toxu B pa3mmyHbIX
cpenax

12

bu6mmoteka [IOK
https://m.edsoo.ru/7f41bf72

OIUCKLIBATEL U
0OBICHATD
¢dunueckue
SIBJICHUS:
ANEKTPU3aINS,
B3aMMO/IEICTBHE
ANEKTPUIECKUX
3apsiI0B, TEIJIOBOE
JICHCTBHE TOKA,
TEPMODJICKTPOHHAS
IMUCCHSI,
JNEKTPOIIH3,
ra3oBbI€ pa3psiibl;

[IpakTuueckas pabota

pelreHne y4eOHBIX U
HPaKTUKO-
OpPHEHTUPOBAHHBIX
3a/1ay;

YCTHBIHN onpoc



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

Hroro no pazneny

22

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

68




11 KIIACC

KounvecTBO 4acoB JIeKTPOH CIIMCOK UTOTOBBIX croco6
No 11/ HaunmenoBa HbIE TTAHAPY CMBIX OILICHKHU
oI/l
HUe (uudpos PE3yJIbTATOB € UTOTOB
pa3ieaoB u ble) YKa3aHUCM 3TAIlIOB UX BIX
(hopMupoBaHUs
TeM o0pa3oBa IJIAaHUPYE
nporpamMmm TeJbHbIE MBIX
bl pecypcsl pe3yJibTa
TOB
Kountpo | IIpakTnu
Bcero
JIbHbIE E€CKHue
paldoTbl | padoTHI
Pazgen 1. QJIEKTPOAUNHAMUKA
MarsuTHOE nojJe. Buomuoreka ]_[OK CMBICII IOHATHUI: cuila AmIepa, IIpakTnueckas
1.1 11 1 3 h . cuna JlopeHna, pabora
DNeKTpOMarHuTHas ttps://m.eds00.1u/7|  ,;crpomarnuthoe none,
MH Ty KIS f41c97c 3JIEKTPOMATHUTHAS MHAYKIHS, pelueHue
CaMOMHAYKIIWS, UHAYKTHBHOCTD; YUCOHBIX 1
— CMBICH (HU3UYECKUX BETHINH! MPAKTHKO-
MAaTHUTHAs HHIYKIHS,
OPHEHTHPOB
HHIYKTUBHOCTb
AHHBIX
3azad;
YCTHBIH onpoc
Uroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
Mexaanueckue " Buoamoreka ]_IOK CMBIC]I TIOHATHIA: CBOOOAHBIE U pelenne
2.1 9 1 BBIHY>K/ICHHBIE KOJIEOaHH. 4eGHBIX H
https://m.eds00.ru/7 y Y
9ICKTPOMarHuTHBIC ; P 9 : : Kone6arensHeiil KOHTYD, IIPAKTHKO-
41c97c €30HaHC, IEPEMEHHBII TOK
KoJIeOaHus 1aLLI7¢ p , Tep OPHEHTHPOBAHH
BIX 3371a4;
MexaHudeckue 1 BbubnuoTeka LHOK XapakTepHu3yIoT IPOLIECCHI U IIpakTnueckas
2.2 5 1 httos: d ONMCHIBAIOT MPOLIECCH, pabota
JJIEKTPOMArHUTHEIE ttps://m.eds00.1U/7|  p5sapmmie ¢ saryxannem
BOJTHBI f41c97c KOJIEOATENIBHOTO BIKEHUS 1 C peleHue
BBIHY>KICHHBIMU KOJICOAaHUSIMHU YUEOHBIX 1
QHATUTHYECKH, OOBSICHSIOT



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

IpeBpalieHre SHepriy B
cucreMax 06e3 TpeHusI.
XapaxkTepu3yoT pe30HaHC KaK
(usmyeckoe sBiIeHue. 3HAIOT O
BO3/ICUCTBUH pEe30HaHCa

u 6opbba ¢ HUM

TIPaKTHKO-
OpPUEHTHPOB
aHHBIX
3a1a4;

YCTHBIH onp

Buoauorekxa ]_[OK XapaxTepu3yoT TU(HPaKIHIo KaK penieHue
2.3 Ormrruka 10 h ] d / (usuueckoe sBneHue. Biageor y4eOHBIX U
ttps m.edso0.ru 7 TECOPETUICCKMMH OCHOBAMH IIPaKTHKO-
f41c97c teopuu dpenens. 3HaOT
KOHEYHBIH BUJ (OPMYIIBI OpHeHTHPOBaHH
JTU(PAKIMOHHOM pEeIIeTKH. bIX 3311,
Wroro no pazneny 24
Pa3znen 3. OCHOBBbBI CHEHHAJH)HOFI TEOPUU OTHOCUTEJBHOCTH
31 OcCHOBEBI cIEMaIbLHOM 4 1 bubnnoreka [IOK | 3nator noctynaret CTO. peieHne
' TEOpHHU https:/m.edsoo.ru/7f | ¥ MEIOT IPHMEHSATE Ipu yHeOHbIX 1
41c97¢ PpELICHNH 3a/1a4 CICACTBUS U3 TIPaKTHKO~
OTHOCUTEJILHOCTU = HOCTYJIATOB. 3HAKOMSTCS C OPHEHTHPOBAHH
napanokcamu CTO. 3Haror BIX 33/1aY;
dopmyiy DitHiuTeiiHa,
MPUMEHSIOT €€ MPU PEIICHUU
3aj1a4. 3HAKOMSITCS C
MPUHIIUIIOM COOTBETCTBHSI.
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. Buomuoreka ]_[OK YUYUTBIBATh T'PaHUILIBI [paxTryeckas
4.1 DJIeMEHThI KBAaHTOBOM 6 httos://m.edsoo.ru/7f | TPHMEHEHIA H3yseHTBx paGora
ONTHKH 4109'70 ) ) ¢bu3nyeckux Mozeei:,
= sZIepHAs MOJIENb aTOMa, pCHICHAC
HYKJIOHHAsi MOJIE/Ib aTOMHOro | Y4EOHbIX 1
sipa IpH peICHUN TIPAaKTHKO-
(du3nuecknx 3a1ay; OpUCHTHPOB
AHHBIX
3a/1a4;

YCTHBIH 0oIIpoc



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

4.2

Crpoenue aroma

bu6nmoreka [IOK
https://m.edsoo.ru/7f41c97c

Bnaneror
uHpOpMAaIHeh o
MOJIEIISAX CTPOCHHS
aTtoma. 3HAIT
nocrynarsl bopa.
VYMEIoT OTIIHYATh U
XapaKTepr30BaTh
CCpUH U3ITyYCHHS B
aToMe BOJIOPOJIA.

peleHne yIeOHbIX U MIPAKTHKO-
OPHEHTHPOBAHHBIX 3a/1ad;

4.3

ATOMHOE S/1pO

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

3HAIOT OCHOBHbBIC
OJIOJKEHUS
MPOTOHHO-
HEUTPOHHOM MoJenu
ATOMHOTO sIpa.
3HaI0T onpeeeHue
TEPMHHA «SIJICPHBIC
CHIIBD). YMEIOT
pacCcUnTHIBATh
SHEPTUIO CBS3H
ATOMHOTO f/1pa,
JIJIbHYI0 HEPTHUI0
CBSI3U.

[PCIICHUE y‘le6HBIX U IPAKTUKO-
OPUCHTHUPOBAHHBIX 3a/la4d;

YCTHBIH OIIpoc

Nroro no pazneny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKN
51 5 7 1 Bbubmmoreka ]_[OK 3HaI0T 00 OCHOBHBIX |pellleHHe yueOHbIX U IPAKTHKO-
' acjiehgf{iﬁfm " https://m eds00.ru/7f41c97¢| .0 P OPHCHTHPOBAHHEIX 3a71a°;
P aCTPOHOMUU. 3HAIOT
aCTPO(bH?’HKH OCHOBHBIE TOYKH U
JIHUY HeOeCHBIH
cdepsl. 3HAIOT
(hopmybl 1
TIOSICHEHHS .
Uroro no pazneny 7
Pa3nen 6. OBOBLIAIOHIEE IOBTOPEHUE
Buomuorexa ]_IOK TIPUMEHATH [MpakTuueckas pabota
6.1 O606H1a10mee 4 TIOJy4YEHHBIC 3HAaHUSA
IIOBTOPCHUC hitps://m.eds00.ru/7f41c97c AL peIIeHus peleHne y4eOHbBIX U MPAaKTHKO-

(u3HYecKuX 3a1a4 b
pUOOpPETCHHBIE
3HAHUS U yMEHHUS B
MIPAKTHYECKOH
JeATeTbHOCTH U
TOBCE/IHEBHOM KU3HU

OPUCHTHUPOBAHHBIX 3aa4;

YCTHBIIA OIIpoC



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

IIsL: — o0ecIeYeHns
Oe3omacHOCTH
JKU3HEACATEIIBHOCTH
B IIpo1iecce
HCIIOJIb30BaHHS
TPaHCIIOPTHBIX
CpE/ICTB, OBITOBBIX
INIEKTPOIPHOOPOB,
CPEJICTB pajino- U
TEJIEKOMMYHHUKAIIOH
HOM CBS3H; - OIEHKHU
BIIMSTHUS HA
OpraHu3M 4eJoBeKa U
JIPyTUE OPTaHU3MBbI
3arps3HCHUS
OKpYyXarolen cpeapl;
- palMOHAIBEHOTO
TIPUPOIOHCIIONH30BAH
WS U 3aIHThI
OKPY’KaIOIIEeH Cpeapl.

Hroro no pazaeny

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

68







HOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KoanuectBo 1yacoB DJIeKTPOHHBbIE
Ne Mara nuppossbie
Tema ypoka Konrpoabubie | IlpakTuyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTesibHbIE
padoTbI padoTbI
pecypchbl
®usuka — HayKa o
1 npupoae. Hayunsie 1 bu6mmoteka LIOK
METO/IbI TO3HAHUSA https://m.edsoo.ru/ff0c32e2
OKpYKaroIIero Mupa
Poins 1 MecTo Gpu3uKy B
¢dbopmupoBaHun
COBPEMEHHOM Hay4YHOU bubmmoreka [IOK
2 1
KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTHYECKOU
NEeATEIbHOCTH JIIOAEH
Mexanuueckoe
JIBUKEHHE.
OTHOCUTENBHOCTh
3 MEXaHUYECKOIo 1 bubmoreia HOK
https://m.edsoo.ru/ff0c3508
JIBUKECHMUSI.
Ilepemenienue, CKOpocCTb,
YCKOpEHHE
PaBrOMepHOE
4 MPSIMOJTMHENHOE 1 bubmmorexa [IOK
P https://m.edsoo.ru/ff0c3620
JIBUKEHHE



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

PaBHOyCKOpEeHHOE

5 MPSIMOJIMHEHHOE bubmorexa HOK
p https://m.edsoo.ru/ff0c372e
JIBIDKCHHUE
CB0OOIHOE ITafeHHE.
6 YckopeHue cBoOOTHOTO bubmmorexa [IOK
https://m.edsoo.ru/ff0c39cc
aJICHUS
KpuBonunerinoe
7 JBIOKCHUE. J|BHKEHUE bubnnorexa [JOK
MaTepHaAIbHON TOYKH 1O https://m.edsoo.ru/ff0c3ada
OKpY>KHOCTHU
[TpuHLIMDT
OTHOCUTEIILHOCTH
8 I'anmunes. MaepruanbsHbie bubmorexa HOK
' ph https://m.edsoo.ru/ff0c3be8
CHCTEMBI OTCUETA.
IIepBeb1it 3ak0oH HproTOHA
Macca tena. Cua.
IIpuanun cynepro3unuu
9 CIfJ'I Bto oé 3£<0H bubmorexa [IOK
) P https://m.edsoo.ru/ff0c3be8
Hrrotona gasa
MarepuanbHOM TOUKU
10 Tperuii 3akon HetoToHa bu6mmoreka [IOK
JUISl MATEPHUATBHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHPHOTO
1 Tarotenus. Cuia bu6nmmorexa [IOK
TsKecTH. IlepBas https://m.edsoo.ru/ff0c3d00
KOCMHYECKasi CKOPOCTh
12 Cuna ynpyrocTu. 3akoH bubnmnoreka [IOK

I'yka. Bec Tena

https://m.edsoo.ru/ff0c3el18



https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18

13

Cuna tpeHus.
Koadduument tpenus.
Cuna conpoTuBIEeHUS IIPU
JBYDKEHUU TeJla B
AKUJIKOCTH WJIU Ta3e

bub6mmoreka [IOK
https://m.edsoo.ru/ff0c3f76

14

[TocrynarenbHoe u
BpAIllaTeJIbHOE JBUKECHUE
aOCOJIIOTHO TBEPAOTO
Teaa. MOMEHT CUJIBI.
IInedo cumnbl. YciaoBus
paBHOBECHUS TBEPAOTO
Tema

bubnuoreka [JOK
https://m.edsoo.ru/ff0c41a6

15

Nmnynec MatepuanbHOR
TOYKH, CHCTEMEI
MaTepUaIbHbIX TOYEK.
Nmnynbe cuiibl. 3akoH
COXpaHEHUS UMITYJIbCA.
PeaxkTnBHOE ABMKEHNE

bu6mmoreka I1IOK
https://m.edsoo.ru/ff0c43d6

16

PaboTa u MonIHOCTH
cuabel. KuHeTnueckas
HHEPrUs MaTEPHATbHON
Touku. Teopema 06
M3MCHCHUU KUHETHICCKOH
SHEPTruu

but6mmoreka [JOK
https://m.edsoo.ru/ff0c4502

17

[TorenmmansHas >HEPTHsl.
[ToTrenumaneHass sHEPrus
YHpyro
negopMUpoBaHHON
MIPY>KUHBI.

but6mmoreka [JOK
https://m.edsoo.ru/ffOc461a



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

[TorenunansHas sHEprus
TeJa BOJIM3H IMOBEPXHOCTH
3emiu

18

IloTennmanepHele U
HEMOTEHUUAIbHbIE CUJIBI.
CBsi3b pabOTHI
HETMOTEHIIUATBHBIX CUJI C
W3MEHEHHUEM
MEXaHUYECKON YHEPTrUun
CUCTEMBI TeJl. 3aKOH
COXPAaHEHUs
MEXaHUYECKOHN SHEPTUU

bubnuoreka [JOK
https://m.edsoo.ru/ffOc478c

19

Jlaboparopnas pabora
«HccnenoBanue CBA3M
paboTHI CHIIBI C
U3MEHEHUEM
MEXaHUYECKOW SHEPTHH
TeJa Ha MpUMepe
pacTsHKEHUST PE3UHOBOTO

KryTar

20

KonTponbHas pabota no
teme «Kunemaruka.
Jlunamuka. 3aKOHBI
COXpaHEHUsI B MEXaAHUKE

but6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TTOJIOKEHUS
MOJIEKYJISIPHO-
KUHETHUYECKON TEOPUH.
bpoyHoBCKkoe nBUXKEHUE.

Muddysus

but6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc2



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

22

XapakTep ABUKECHUS U
B3aMOJCUCTBHUS YaCTHI]
BemecTtBa. Mogenu
CTPOEHUS ra3oB,
KUJIKOCTEN U TBEPABIX TEN

23

Macca moiiekyi.
KonmuecTBo BemiecTna.
[Tocrosinnas ABoraapo

24

TennoBoe paBHOBeCHE.
Temmneparypa u e€
n3mepenue. [lkana
temneparyp Llenbcus

25

Wneanpueiii raz B MKT.
OcHOBHOE ypaBHEHUE
MKT

bubnnorexa [JOK
https://m.edsoo.ru/ffOc4fde

26

AbconmtoTHas
TeMIiepaTypa Kak Mepa
CpeaHeN KNHETUYECKOU
SHEPTUH JIBHXKCHHS
MOJIEKYJI. Y paBHEHUE
MenneneeBa-Kianeiipona

bu6mmoteka I[IOK
https://m.edsoo.ru/ff0c511e

27

3akon JlanpToHa. ['a30BBIC
3aKOHBI

28

JlaGopatopHas pabota
«HccnenoBanue
3aBHCUMOCTH MEXKILY
rapaMeTpaM# COCTOSTHUS
Pa3peKEHHOTO Ta3ay



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

H3onporieccel B
UeanbHOM raze u ux

bu6mmoreka [IOK

29 rpadudeckoe https://m.edsoo.ru/ff0c570e
MIPECTaBICHHE
BuyTtpennss sneprus
TEPMOJAMHAMUYECKON
CUCTEMBI U CIIOCOOBI €€

30 u3MeHenus. KoanuectBo bubnuoreka [JOK
TEIUIOTHI U paboTa. https://m.edso0.ru/ff0c5952
BuyTpennss sneprus
0JIHOATOMHOTO
UJealbHOTO ra3a

bubnnorexa [JOK

31 Bt Teruonepe iay https://m.edsoo.ru/ff0c5c36
VY eapHas TEMIOEMKOCTD
BeniecTBa. KonnaecTBo

32 TETIOTHI TPH bubsmorexa HOK

https://m.edsoo.ru/ff0c5c36

Tervionepeaye.
AnmabaTtHbIi iporece
[TepBblii 3ak0H
TEPMOJAVHAMUKH U €r0 bu6muoreka [IOK

33
MIPUMEHEHUE K https://m.edsoo.ru/ff0c5efc
M30Ipoieccam
Heobpatumocts

34 MPOLIECCOB B PUPO/IE. bubmuoteka [IOK
Bropoii 3axon https://m.edsoo.ru/ff0c6230
TEPMOJIMHAMUKH

35 [IpuHnun nexcTBus u bubmuorexa [IOK

KII/I TerioBoi ManuHbl

https://m.edsoo.ru/ff0c600a



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

36

wukn Kapno u ero KIIT/]

37

DKOIOrH4eCKUe
poOIeMbI
TEIUIO3HEPTreTHKU

38

Oo6o06maromuit ypok
«MonexynsipHas GpHU3HKa.
OcHOBBI
TEPMOIUHAMHKH

bubnuorexa [JOK
https://m.edsoo.ru/ff0c6938

39

KonTponbnas pabora o
teMme «MoutekyisspHas
¢uznka. OCHOBBI
TEPMOJJMHAMUKID)

bubnuoreka [JOK
https://m.edsoo.ru/ff0c6a50

40

[Tapoobpa3zoBanue u
KoHAeHcauus. Mcrapenue
Y KUTICHHE

bubnuoreka [JOK
https://m.edsoo.ru/ff0c63b6

41

AbGcomtoTHas 1
OTHOCHUTEIbHAs
BJIKHOCTh BO3/1yXa.
Hacsimennsriit nap

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c64d8

42

TBépnoe Teno.
Kpucrannnueckue u
amop(QHbIe Terna.
AHH30TpONUS CBOKCTB
KpucTamuioB. Kuakue
KpUCTaJLIBL.
CoBpeMeHHbIE MaTepUaIIbI

bu6munorexa [IOK
https://m.edsoo.ru/ff0c65f0

43

IInaBnenue n
KPUCTAJUTU3ALIMSL.

bu6nunoreka LIOK
https://m.edsoo.ru/ff0c6708



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708

VneapHas TEIUIOTa
miasienns. Cyonumanus

44 YpaBHEHHUE TETIIOBOTO bubmmoreka [IOK
OanaHca https://m.edsoo.ru/ff0c6820
DnekTpu3anus Tej.

45 DNEeKTPUUYECKUM 3apsi. bubmmoreka [IOK
JIBa BH1a BJIEKTPUUYECKUX https://m.edsoo.ru/ff0c6bcc
3apsa0B
[IpoBonHMKH,

JIADJICKTPUKH U
46 TTOJIYII (f:so HUKU. 3aKOH bubmorexa [IOK
YHPOBOA ' https://m.edsoo.ru/ffOc6bcc
COXPaHCHUS
AIEKTPUIECKOTO 3apsiia
BzanMmogeiicTBHe 3apsiaoB.
47 3akon Kymnona TOIIEIIHHﬁ bubmorexa LOK
VIoHg- https:/m.edsoo.ru/ffoc6ced
ANEKTPUUYCCKUH 3apsijT
Hampsk€HHOCTD
ANEKTPUYECKOTO OIS,
48 [IpuHIUII CYTIepIIO3UITUH bubmaorexa LOK
pHHIl ymep Lul https://m.edsoo.ru/ffOc6df2
ANEKTPUICCKUX MOJICH.
JInHuM HanpsHKEHHOCTH
Pabora cun

49 3IEKTPOCTATUYECKOTO bubmuotexa [IOK
noist. IloTenmuann. https://m.edsoo.ru/ff0c6f00
Pa3HOCTh MOTEHIIMATIOB
ITpoBoaHUKHN U

p bu6munorexa [IOK

50 JURJIEKTPUKHU B

QJICKTPOCTATHYCCKOM

https://m.edsoo.ru/ff0c7018



https://m.edsoo.ru/ff0c6820
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

II0JI€C. ,HI/IBJ'IGKTpI/ILIeCKaH
IIPOHULIAEMOCTD

51

DIIEKTPOEMKOCTb.
Konnencarop

bubnuorexa [JOK
https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTh

IIJIOCKOI'O0 KOHACHCATOpPA.

DHeprus 3apsKEHHOTO
KOH/JIeHcaTopa

bubnuorexa [JOK
https://m.edsoo.ru/ff0c72c0

53

Jlaboparopuas pabora
"U3mepenue
3IIEKTPOEMKOCTH
KOHJieHcaropa"

54

[TpunIMn NEecTBUA U
MIPUMCHEHHE
KOH/JICHCATOPOB,
KOMHMPOBAILHOT'O
amnmapara, CTpyHHOTo
MIPUHTEpA.
DneKTpocTaTHIecKast
3amuTa. 3a3eMIeHue
ANIEKTPONpUOOPOB

55

DNEeKTPUYECKUM TOK,
YCIJIOBHSI €TO
CYILIECTBOBaHMUS.
ITocTosuasmii Tok. Crnna
Toka. Hanpsbxenue.
ComnpotuBienue. 3aKoH
Oma 17151 yyacTka 1enu



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

56

IlocnenoBarensHOE,
napaiesibHOe,
CMEIIIaHHOE COSAMHCHHE
MIPOBOJTHUKOB.
JlabGopaTopHas pabota
«M3yueHune cMenaHHOTO
COCJTUHEHUS PE3UCTOPOBY

bu6mmoteka [IOK
https://m.edsoo0.ru/ff0c74f0

S7

Pabora 1 MomHoOCTh
3JIEKTPUYECKOIO TOKA.
3akoH [Ixoynsa-Jlenua

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

58

3akon OMa 11 NOJTHOH
(3aMKHYTOIA)
BJIEKTPUYECKOMN LICTIH.
Kopotkoe 3ambikanue.
JlabopaTopHas pabota
«M3mepenne S/1C
HMCTOYHUKA TOKA U €T0
BHYTPCHHETO
COITPOTHBIICHUS

bu6mmotexa I1IOK
https://m.edsoo.ru/ffOc7ae0

59

DNeKTpOHHAs
MPOBOANMOCTB TBEPIBIX
METaJLIOB. 3aBUCHMOCTh
CONPOTHUBJICHUS METAJIJIOB
OT TEMIIEPATYPHI.
CBepXIpoBOIUMOCTD

60

DNEKTPUUECKUH TOK B
BakyyMme. CBoiicTBa
AJIEKTPOHHBIX ITyYKOB



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

[TonynpoBOIHUKH, UX
cOOCTBEHHAS U
pUMeCHast

61 MpoBOAUMOCTh. CBOICTBA bubmorexa LHOK
https://m.edsoo.ru/ffOc84ae

p—n-niepexona.
[TosrynpoBoTHUKOBBIS
pUOOPHI
DNEeKTPUUYECKHI TOK B
pacTBOpax M paciuiaBax

62 AJIEKTPOJIUTOB. bubmmoreka [JOK
DNEKTPOIUTHIECKAS https://m.edsoo.ru/ff0c82ba
JTUCCOLIAAITHS.
DneKTponu3
DNEeKTPUUYECKHUI TOK B
razax. CaMoCTOSTENbHbIN bu6mmoreka I1IOK

63 .
Y HECAaMOCTOSITETIbHBIN https://m.edsoo.ru/ff0c84ae
pa3psaa. Mousnus. [1nazma
DnexTpuyeckre npudopbl
U yCTPOMCTBA U UX

64 Hp};lKTI:/IIIeCKOC bubmorexa [IOK

https://m.edsoo.ru/ff0c86fc

npuMeHenue. [IpaBuna
TEXHHUKHU O€30MMacCHOCTH

65 O6o0mmaromuii ypox bubnmnoreka [IOK
«NEKTPOIUHAMUKA https://m.edsoo.ru/ff0c88be
KonTponpHas pabota mo
TeMe «DIEeKTPOCTaTHKA.

66 ITocTosHHBII bubmorexa HOK

AJEKTpUYECKUM TOK. TOKH
B PA3IMYHBIX CPEAax»

https://m.edsoo.ru/ff0c8a8a



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

PezepBHbIii ypoK.

bub6mmoteka [IOK

o7 KOHTE) OAIbHas paGOTa 1o " 1 https://m.edso0.ru/ff0c8c56
Teme "DIeKTpoIuHAMUIKA
Pese 7 .
68 0630615) BI:;(I)H 32;;)1( OK I10 1 Bubmorexa ITOK
HIQIOTIHH YP https://m.edsoo.ru/ffOc8f6c
Temam 10 kiacca
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOI'PAMME



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

11 KUIIACC

Kosaun4vecTBo 4acos DJIeKTPOHHBbIE
Ne Hdara uugposbie
Tema ypoka Konrpoubueie | IIpakTnyeckue
n/n Bcero H3y4eHHUsi | oOpa3oBaTe/ibHbIE
padoTbI padoTbI
pecypcbl
IlocTosiHHEIE MArHUTEL U KX
1 B3aUMOJIeicTBHE. MarHUTHOE TI0JIE. 1 bubnnorexa [JOK
Bekrop marauTHOM nHAYKIMU. JInHuN https://m.edso0.ru/ff0c9778
MarHUTHON MUHIYKIIUU
MarnuTHOE 110J1€ TPOBOIHUKA C TOKOM.
2 OmneiT OpcTena. B3aumonelicTeue 1 Bubmorexa ITOK
P ' https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
3 JlaboparopHas pabota «3yuenue 1 1 bubnnoreka [IOK
MAarHUTHOTO MOJISI KATYIIKHA C TOKOMY https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MAarHUTHOTO TOJIS HA
MpOBOAHUK ¢ TokoM. Cuna Amiiepa.
4 HI;60 aTopHas padoTta <<I/ICCJ'ICJIOII)3&HI/IC 1 1 bubmmorexa [IOK
N patop P https://m.edsoo.ru/ff0c9ac0
JIEMCTBUSI IOCTOSTHHOTO MarHUTa Ha PaMKy
C TOKOM»
JelicTBME MarHUTHOTO TOJIS Ha
5 JBIDKYIIYIOCS 3apsHKCHHYIO YaCTHIT 1 bubmorexa [TOK
ymy P Y 4 https://m.edsoo.ru/ff0c9df4
Cwua Jlopennia. Pabota cunet Jlopeniia
DneKkTpoMarHuTHas uHaykuus. [lotok
6 BEKTOpa MarHuTHOW uHAyKuuu. J1C 1
WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykunn Papazaes



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

JlaboparopHas pabota «lccrnenoBanue
SBJICHUS AJIEKTPOMArHUTHOM HHTYKIIUNY

Bbub6nunoreka [IOK
https://m.edsoo.ru/ff0cal50

NHIyKTUBHOCTD. SIBIEHNE CAaMOWH Ty KIIUH.

OJIC caMOMHAYKIIUUA. DHEPTUs
MarHUTHOT'O TOJISl KATYIIKU C TOKOM.
DIIEKTPOMArHUTHOE T0JIe

bub6mmoteka [IOK
https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpoiucTBa U ux
IIPUMEHEHHUE: IOCTOSIHHBIE MarHUTHI,
3JIEKTPOMArHUTBI, JIEKTPOABUIATEb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHII,
MHAYKIIMOHHAs I1e4b

10

O06o6marmuii ypok «MarHuTHoe moJre.
3HeKTpOMaFHI/ITHa$[ HHIAYKOUS»

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

11

KonrponbHas pabora no teme
«MarsuTHOE 1osie. DIeKTPOMarHUTHasI
WHTyKIHSD

bubnuoreka [JOK
https://m.edsoo.ru/ffOcad58

12

CB00OOIHBIE MEXaHUYECKHE KOJICOaHM.
["apmonnueckue kojebanus. Y paBHeHHE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpanienue 3Heprun

bu6nmmorexa [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopatopHas pabota «MccnenoBanue
3aBHCHUMOCTH MEPUOJIa MAJIBIX KOJleOaHUH
rpy3a Ha HUTH OT JJIMHBI HUTH U MacChl

rpy3a»

14

Koneb6arenbublit koHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHbIE KOJIeOaHNs B
U/IealTbHOM KOJIeOaTeIbHOM KOHTYpE.

but6mmoreka [JOK
https://m.edsoo.ru/ff0ch820



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

Amnamorus MCKAY MCXaHUYCCKUMHU U
OJICKTPOMariuTHbIMU KoJIEOaHUSIMU

15

®opmyna ToMcoHa. 3aKOH COXpaHEHUS
SHEPrUH B UJCAIBHOM KOJIE0aTEIIbHOM
KOHTYypE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOch9c4

16

[TpencraBieHne 0 3aTyXarOIMUX
KosieOaHusAX. BeIHYK/IeHHBIC
MexaHu4deckue koneodanus. Pe3onanc.
BrIHyKIeHHBIC 2JICKTPOMArHUTHEIC
KoJIeOaHus

bubnnorexa [JOK
https://m.edsoo.ru/ffOcbb86

17

[lepemenHbIil TOK. CUHYCOUAIbHBIM
MepeMEHHBIN TOK. MOITHOCTD
MEPEMEHHOT0 TOKAa. AMIUTUTYAHOE U
JICUCTBYIOILIEE 3HAUEHUE CUJIbI TOKA U
HaNpPSHKEHUS

bubnuorexa [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBomacTso,
nepegava u noTpedaeHue 3eKTPUIEeCKOn
SHEPTUHU

19

Y CTpoKCTBO M IPAKTUYECKOE IPUMEHEHNE
ANEKTPUYECKOT0 3BOHKA, T€HEpaTopa
MEPEMEHHOTO TOKA, IMHUN
3JeKTponepesad

bu6nmorexka [IOK
https://m.edsoo.ru/ffOcc324

20

DKOJIOTHYECKUE PUCKH TIPU TTPOU3BOICTBE
anexkTpo3Heprun. Kynerypa
WCTIOJIb30BaHMUS SJIEKTPOIHEPTUH B
MMOBCEAHEBHOM KU3HU

21

MexaHnyeckue BOIHbI, yCIOBUS
pacnpoctpanenus. [lepuona. Ckopoctsb

bubnunoreka [IOK
https://m.edsoo.ru/ffOccab4



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

pacnpoCTpaHEeHUs U JJIMHA BOJIHBI.
[Tonepeunble U MPOAOIBHBIE BOJIHBI

3Byk. CkopocTh 3ByKa. [ pOMKOCTb 3ByKa.

bu6mmoteka [IOK

22
BricoTa ToHna. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DJIeKTPOMarHUTHBIC BOJIHBI, UX CBOWCTBA
23 U ckopocTh. 1lIkana 3IeKTpOMarHUTHEIX Bubmorexa ITOK
p ' P https://m.edsoo.ru/ffOccfe0
BOJIH
24 [TpuHIMIIB PaTUOCBSI3U U TEICBUIACHHUS.
PazButue cpencts cBszu. Paanosnokanus
o5 KonTtponpHas padora «Konebanus u bubnuoreka [LIOK
BOJIHEDY https://m.edsoo.ru/ffOcc6f8
[IpssMoTMHEITHOE pacIpOCTPaHEHHUE CBETA
26 B OJHOPOIHOM cpene. ToyeyHblin Bubmorexa ITOK
p pese. https://m.edsoo.ru/ff0cd350
UCTOYHUK cBeTa. JIyu cBeTa
OTtpaxeHue cBeTa. 3aKOHbBI OTPAKEHUS
27 cBerta. [locTtpoenune n3o0paxeHunii B bubnnorexa [IOK
' p p https://m.edsoo.ru/ff0cd4e0
TJIOCKOM 3epKajie
[Ipenomiienue cera. IlonHOe BHyTpEeHHEE
28 otpaxkenue. [IpenenbHbIN yros NOJTHOTO bubmiorexa [IOK
] https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAKCHHUS
29 JlabopaTtopHas padota «3mepenue bubmuoreka [JOK
MOKa3aTelisi IPEJIOMIICHHS CTEKIIa https://m.edsoo.ru/ffOcd67a
JIunzel. [locTpoenue nzodpaxeHuii B
30 smH3e. DopMyia TOHKOM JIMH3EL bubnnorexa [IOK
- POPMY ’ https://m.edsoo.ru/ffOcddle
VBennueHne JIMH3EI
31 JlaboparopHas pabota «VccnenoBanue

CBOICTB M300pakeHUH B JIMH3aX»



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

Hucnepcus ceeta. CoXHBINA COCTaB

32 oenoro ceera. L[Ber. JlabopaTopHas
pabota «HabmoaeHue qucnepcuu cBeTay
33 WnTepdepennus ceera. Audpakuus ceta. bubnnorexa [IOK
Hudpakuuonnas pemerka https://m.edsoo.ru/ff0ced22
34 [TonepedyHOCTh CBETOBBIX BOJIH. bubmmoreka [IOK
Ilonmapuszanuus ceera https://m.edsoo.ru/ff0cf02e
35 OnTuveckre MpuOOPHI M yCTPOUCTBA U
yCIIOBHS UX O€30MACHOTO MPUMEHEHUS
['paHUIBI IPUMEHUMOCTH KIIACCUIECKON
36 MiX&HI/IKI/I %OCT JaThl CIICIUATBHON bubmorexa LIOK
' Y t https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEILHOCTU
OTHOCHUTETBHOCTH OJJHOBPEMEHHOCTH.
37 3amMenieHHE BPEMEHU M COKpAIICHUE bubmorexa LIOK
A P patt https://m.edsoo.ru/ffOcfa42
JUTAHBI
DHeprus U UMITYJIbC PENITUBUCTCKOMN
38 IIaCTIi/I BI CBS[?;E?/ Macfm C DHEprueH u bubmmorexa LIOK
HbL P https://m.edsoo.ru/ffOcfc68
UMITYJIBCOM. DHEPTHS TIOKOS
39 KonrtponbHas padora «Ontrka. OCHOBBI bubmuoreka [LIOK
CIIELMAJILHON TEOPUHA OTHOCUTEIBHOCTH https://m.edsoo.ru/ffOcf6f0
®oronsl. opmyina [Inanka. DHeprus u bubnnorexa [IOK
40
UMITYJIBC (POTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpeITHE U HcclenoBanue potodrddexra. bubnmnoreka [IOK
Omneitet A. I'. CTonerosa https://m.edsoo.ru/ffOcffc4
3akoHsb! potodddexra. YpaBHeHHE
. (? P P bubmuorexa [JOK
42 OnnmreitHa 1t poroappexra. «KpacHas

rpanuna» gorodpdexra

https://m.edsoo.ru/ff0d015e



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
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https://m.edsoo.ru/ff0cfa42
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Hasnenue ceeta. OnbiTel I1. H. JIeOenena.

Bbub6nunoreka [IOK

43 .
XUMHUYECKOE ICMCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuyeckue yCcTpoiicTBa U IPaKTUYECKOE
44 npuMeHeHue: poTodnemMeHT, PoToIaTIHK,
coJiHe4Has OaTapesi, CBETOIUO/T
45 Pemenue 3aga4 no teme «JI€MEHTHI bubmmoreka [IOK
KBaHTOBOU OITHUKU https://m.edso0.ru/ff0d0302
Monens atoma ToMcona. OTBITE
46 Pesepdopna mo paccessHUIO 0-4acTHI] brbmmorexa [IOK
pROPp P ' https://m.edsoo.ru/ff0d091a
[TnanerapHas MOeNb aTOMa
bubnuorexa [JOK
47 [Toctynatel bopa
Y P https://m.edsoo.ru/ff0dOafa
Wznyuenue u nornomieHue GoTOHOB MPH
48 MePexo/Ie aToMa C OJIHOTO YPOBHSI SHEPTUU brbmmorexa [IOK
p N yp p https://m.edsoo.ru/ff0dOafa
Ha JIpyroii. Buasl cnekTpos
BonHoBeI€ cBOliCcTBa yacTull. BomHe! e
49 bpoiins. KopryckyisspHO-BOIHOBOM bubanorexa [IOK
nyanu3M. CHOHTaHHOE U BBIHYKJIEHHOE https://m.edsoo.ru/ff0d0ca8
U3ITyYeHue
OTKpbITHE PATUOAKTUBHOCTH. OTIBITHI
50 Pesepdopna mo onpeneneHuto cocraBa brbsmorexa HOK
peop P https://m.edsoo.ru/ff0d0fd2
PaauoOaKTUBHOTO U3TyUEHUS
Cgoiictpa anb(a-, 6era-, ramma-
51 u3nyudeHus. BnusiHue painoakTHUBHOCTH Ha
YKUBBIE OPTaHU3MBbI
59 OTKpBITHE TPOTOHA U HEUTPOHA. bubmuoteka [IOK

N3otomnbl. Anbba-pacnan. IIEKTPOHHBIA U

https://m.edsoo.ru/ff0d1162



https://m.edsoo.ru/ff0d04a6
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NO3UTPOHHBIN Oeta-pacnan. ['amma-
U3JTydeHHe

53

OHeprusi CBA3U HYKJIOHOB B s/pe.

S nepHble peakuuu. SIepHbIA pEaKTop.
[IpobieMbl, NEpPCHEKTUBBI, SKOJIOTUYECKHE
aCIIEKThI ICPHOU SHEPreTUKU

bub6mmoteka [IOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble yacTUIlbl. OTKpBITHE
no3uTpoHa. Merospl HaOIIOACHUS U
PETUCTPALIMU JIEMEHTaPHBIX YaCTHLI.
Kpyrueiii  cron  «®yHIaMeHTaIbHbIE
B3auMoJIeiicTBrs. EAMHCTBO u3ndeckoit
KapTUHBI MUPa»

bubnnorexa [JOK
https://m.edsoo.ru/ff0d0e38

55

Bupn 38é3nnoro HeGa. Co3Be3ausi, sipKue
3BE3/1bI, TUIAHETHI, X BUIUMOE JIBHKCHHE.
ConHeyHas cuctema

56

Connue. ConHeyHasi aKTUBHOCTb.
Ucrounuk sHeprun ConHua u 3BE37

S7

3BE3/bI, X OCHOBHBIE XapAKTEPUCTUKH.
3BE3/bI INIABHOM MOCIIEI0BATEIBHOCTH.
BnyTtpeHHee cTpoeHue 3BE3 .
CoBpeMeHHbIE MPECTABICHUS O
MPOUCXOXKACHNUHU U 3BoJrolnn CostHIA U
3BE3]1

58

Muneunsiii [Tyt — Hama [MaakTuka.
[Tonoxenue n auxenue ConHia B
lNanmaxruke. I'anaktuku. YEpHble ABIPHI B
A/Ipax raJIakTHK



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

59

Bcenennas. Pa30eranue ranaktuk. Teopus
bonbmoro B3psiBa. PenukroBoe
u3llydyeHue. MerarajakTuka

60

Hepemennbie mpo0ieMbl aCTPOHOMUU

61

KoHnTposbHast paboTa «7eMeHTHI
ACTPOHOMHMH U acTPOPUIUKI

62

O6o6matromuii ypok. Ponb ¢pusuku u
ACTPOHOMHUHU B SKOHOMUYECKOM,
TEXHOJIOTHYSCKOM, COIMAIbHOM B
ITHYECKOH cepax NesTeTbHOCTH
YeloBeKa

63

O6o6maromuii ypok. Pois 1 Mmecto
(U3HUKY U aCTPOHOMHH B COBPEMECHHOM
Hay4YHOU KapTHHE MHUpa

64

O6o6maromuii ypok. Ponb ¢puznyeckoit
Teopuu B HOPMHUPOBAHHUH MTPECTABICHHI
0 (pusmyeckoit KapTUHE MHUpa

65

O6o06matomuii ypok. Mecto pusnyeckoi
KapTHUHBI MUPA B 001IEM Py
COBPEMEHHBIX €CTeCTBEHHO-HAYyYHBIX
MIPEJICTaBICHU O IPUPOJIE

66

PesepBHbIil ypok. MarautHoe nose.
ONEeKTpOMarHuTHAasE UHIYKIHUS

67

PesepBublil ypok. Ontuka. OCHOBBI
CIELHATbHON TEOPUHU OTHOCUTEIBHOCTH

68

Pesepunsiit ypok. KBanroBas ¢uznka.
DNEeMEeHTHI aCTPOHOMUU U aCTPOPU3UKU

but6mmoreka [JOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO HACOB I10
I[TPOI'PAMME
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