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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (usuke 0a30BOro ypoBHS Ha YpPOBHE CpPEIHEro OOIIero
oOpa3zoBaHusi pa3paboTaHa Ha OCHOBE IIOJIOKEHHH W TpeOOBaHUN K pe3ysbTaram
OCBOEHHMSI OCHOBHOW 00pa3oBaTenbHON nporpaMmsl, peactaBieHHsix B GI'OC COO, a
Takke Cc y4éToM (eaepanabHO pabouell HporpaMMbl BOCHUTAHHS M KOHUEMIIUU
npenojaBanusi yuyeOHOro mnpeamera «Pusukay B 00pa3oBaTENbHBIX OpraHU3aIUsaX
Poccuiickoit @eaepannn, pean3yoX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPAMMBI.

Conepxanue mnporpamMmbl 1Mo  (U3MKE HampaBlieHO Ha (opmupoBaHue
€CTECTBEHHO-HAYYHOU KapTUHbI Mupa odyyatomuxcs 10—11 kmaccoB npu o0ydeHUU Ux
¢u3uke Ha 0a30BOM YypOBHE HA OCHOBE CHUCTEMHO-AESITEIIbHOCTHOTO MOJIX0/a.
[Iporpamma no ¢usuke coorBeTcTBYyeT TpeboBanusmM PI'OC COO k miaHUpyeMbIM
JMYHOCTHBIM, NPEIMETHBIM M METANpPEAMETHBIM pe3yjbTaTaM OOY4YEeHMs, a TakKkKe
YUHUTBIBAET HEOOXOAMMOCTb peaJu3allMd  MEKIPEAMETHBIX CBA3€H (U3UKUA C
€CTECTBEHHO-HAYYHBIMU Y4Y€OHBIMH MNpeaMeTaMd. B Hell ompenenstoTcsi OCHOBHBIE
eI M3y4eHHs (U3UKA Ha YpPOBHE CpPEIHEro o0Iero oOpa3oBaHUs, IJIAHUPYEMbIE
pe3yJIbTaThl OCBOCHUS Kypca (PU3UKU: TUYHOCTHBIE, METAIIPEIMETHBIE, TPEIMETHBIE (Ha
0a30BOM YpPOBHE).

[Iporpamma 1o gpu3MKe BKIIIOYAET:

e IUIAHUPYEMBbIE PE3yIbTaThl OCBOECHHUS Kypca (PU3UKK HAa 0a30BOM YpOBHE, B TOM

quClie IPEIMETHBIE PE3yIbTAThI 10 TOAaM 00yUYEeHHUS,;

e cozepkaHue yuyebHoro npeamera «Pusnka» mo rojgaM o0yueHusl.

®duszuka Kak Hayka o HanboJiee OOUIMX 3aKOHAX MPUPOJbI, BHICTYIAs B KAaueCTBE
y4eOHOro mpeaMera B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CHUCTEMY 3HAaHUU 00
okpyxatomeM wmupe. IlIkonbHBIM Kypc (U3MKM — CHUCTEMOOOpa3yoImuil 1Jis
€CTECTBEHHO-HAYYHbIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3NUECKHE 3aKOHBI JIEXKAT B
OCHOBE TIPOIIECCOB W SIBJICHHM, W3ydyaeMbIX XUMHUCH, OHoJoTHEH, (HUIUIECKOM
reorpadueit u actpoHomueil. Mcnonp30BaHue M aKTUBHOE MpPUMEHEHUE (HU3UYECKHUX
3HAHWI OmpenesnseT XapakTep M pa3BUTHE pa3HOOOpa3HbIX TEXHOJOTMM B cdepe
SHEPreTUKH, TPAHCIOpPTa, OCBOEHHUS KOCMOCA, MOJIYYEHHS HOBBIX MaTepUaloB C
3aJJaHHBIMU CBOWCTBaMU U Jpyrux. M3ydeHuwe (u3MKu BHOCUT OCHOBHOM BKIJIAJ B
(hopMHpOBaHNE €CTECTBEHHO-HAYYHOW KapTUHBI MUPa 00ydJaromuxcs, B popMupoBaHue
YMEHUN NPUMEHSITh HAY4YHBIA METOJ TO3HAHUS TPH BBITOJIHEHUH HMHU Y4YEOHBIX
HUCCIIEeI0OBaHMUM.

B ocHoBy kypca ¢u3ukm uisi YpOBHSI CPEIHETO OOIIero 0O0pa3oBaHUS MOJIOKEH
PO e, KOTOPbIE MOKHO pacCMaTpHUBaTh KaK MPUHLIUIIBI €I0 TOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEMl Kypc SBISETCA JIOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTephal M3 BCEX pa3lielioB (U3UKU, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOH, TaK U1 COBPEMEHHOM (DU3UKHU.



Hoesn cenepanuzayuu. B cOOTBETCTBUH C HEW MaTepHall Kypca PU3NKU 00beTUHEH
BOKpYr ¢usnyeckux teopuidl. Bemymum B Kypce sBisercs (HopMHpoBaHHE
MPEACTABICHUIN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuzanus mnpearonaraeT HCIOJIb30BaHUC
T'YMaHUTAPHOTO MOTEHIMa a (PU3NYECKON HAyKH, OCMBICIICHUE CBSI3U Pa3BUTUS (PUBUKHU
C pa3BUTHEM OOIIECTBa, a TakKKe C MHUPOBO33PEHUYCCKUMH, HPABCTBEHHBIMH U
AKOJOTUYECKUMH MTPOOIEMaAMHU.

Hoes npuxnaonoti nanpasnrennocmu. Kypc GU3uKH mpeanonaraetT 3HaKOMCTBO €
MIUPOKUM KPYTOM TEXHUYECKUX M TEXHOJOTHYECKUX MPUIIOKEHUN M3YUYEHHBIX TEOpUi
Y 3aKOHOB.

Hoes  skonoeuzayuu  peamuszyeTcs  IOCPEACTBOM  BBEIECHHUS  DJIEMEHTOB
coJlepKaHUsl, MOCBSIIEHHBIX 3KOJOTMYECKHM IpOOJeMaM COBPEMEHHOCTH, KOTOPbIE
CBS3aHBl C pa3BUTHEM TEXHHUKM U TEXHOJOTMM, a TakkKe O0OCYyXIeHus mpodiieM
paloHaIbHOIO IPUPOIONOIB30BAHMUS U SKOJIOTMUYECKON O€30MaCHOCTH.

CrepxHEBbIMU 3JEMEHTaMU Kypca (U3UKM Ha YPOBHE CpEIHEro OOIIero
oOpa3zoBaHus SBIAIOTCS (u3nueckue Teopun ((hOopMUpOBAHHE MPEACTABICHUN O
CTPYKTYpe TOCTPOEHHUS (PU3UYECKON Teopuu, poiu (yHIAMEHTAIbHBIX 3aKOHOB H
NPUHILIUIIOB B COBPEMEHHBIX MPEACTABICHUSX O MPUPOJE, I'PaHULAX MPUMEHUMOCTU
TEOpUH, 17151 ONMCAHUSI €CTECTBEHHO-HAYUHBIX SIBICHUN U MPOIIECCOB).

CHCTeMHO-AesTENbHOCTHBIN MOJX0/T B Kypce (PU3UKHU peamu3yeTcsl MPekIe BCEro
3a CYET OpraHU3alMH SKCIEPUMEHTAIIBHON AeSATENbHOCTH 00yyatomuxcs. Jis 6a3oBoro
YpOBHS  Kypca (HU3MKM — O3TO  HCIOJIb30BAHHUE  CUCTEMBbl  (DPOHTAIBHBIX
KpPaTKOBPEMEHHBIX IKCIEPUMEHTOB U Ja00paTOPHBIX paboT, KOTOPbIE B MPOTpaMMeE IO
¢bu3uKe 00BETMHEHBI B OOLTUH CIIMCOK YYCHUYECKUX MPAKTUYECKUX padbot. Brinenenue
B YKa3aHHOM IepeyHe JIabOpaTOpHBIX paldOT, MPOBOAUMBIX JIJIi KOHTPOJS U OLICHKH,
OCYUIECTBJISIETCS YYaCTHUKAMU 00pa30BATENbHOIO MpoLiecca UCXOAsl U3 0COOCHHOCTEN
TJIAHUPOBAHMS U OCHAIIeHUs kabunera ¢usuku. [Ipu rTom obecrieunBaeTcs OBlIaIeHUE
OOy4YaloIMMUCS YMEHUSIMH TPOBOAUTH KOCBEHHBIE HW3MEPEHHs, HCCIIECIOBAHUS
3aBUCUMOCTEl  (PU3MYECKUX BEJIMYMH U T[OCTAaHOBKY OIBITOB IO IPOBEPKE
MPEAJIOKEHHBIX TUITOTES.

bosibiioe BHUMaHUE yenseTcs peleHUI0 PaCUETHBIX U KaYEeCTBEHHBIX 3a1ay. [1pu
TOM JUIsl pacy€THBIX 3a/Jad NPUOPUTETOM SIBISIIOTCS 3a7aud C SIBHO 3aJlaHHOU
¢u3nyeckoil  MOAENbIO, TO3BOJISIOUIME MPUMEHSTh  W3YYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO paszjena Kypca, TaKk U MHTErpupysl 3HaHUS U3 Pa3HbIX
paznenoB. [l KaueCTBEHHBIX 3a]1ad MPUOPUTETOM SBIISIIOTCS 3aJaHUs HA OOBsICHEHUE
NpoTeKaHusi PU3NYECKUX SIBICHUM U MPOLIECCOB B OKPYXAIOUIEH KHU3HU, TpeOyromme
BbIOOpA (PU3MUECKON MOJIENH ISl CUTyallMH MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBumn ¢ tpedboBanusmu OI'OC COO k marepuanbHO-TEXHUYECKOMY
obecrnieyeHn0 ydeOHOro mpoliecca 0a30BbIM YpPOBEHb Kypca (HU3UKH Ha YpPOBHE



cpenHero o0miero o0pa3zoBaHus AOKEH U3Y4aThCs B YCIOBUSAX MPEIMETHOTO KaOUHeTa
GU3MKN WM B YCIOBUSIX HWHTETPUPOBAHHOTO KaOWMHETa MPEIMETOB €CTECTBEHHO-
Hay4yHOro Hukjia. B kaOuHere (DU3MKH JOIKHO OBITH HEOOXOIMMOE JadOpaTOpHOE
0o0OpyioBaHUE IS BBIIIOJIHEHUS YKA3aHHBIX B Iporpamme Mo (U3HMKe YYEHUYECKHX
IPAaKTUYECKUX padOT U IEMOHCTPALIMOHHOE 000pYyI0BaHHE.

JlemoHCcTpanoHHOe 000pyaoBaHne (HOPMUPYETCS B COOTBETCTBUU C MPHUHIIMIIOM
MUHUMAJIBHON JIOCTATOYHOCTH U OOECHEeYMBAECT TOCTAHOBKY IEPEUHCICHHBIX B
nporpaMme 1o (U3MKE KIIOYEBBIX JEMOHCTPAlUil JJIi HCCIIEIOBAaHUS H3y4aeMbIX
SBJICHUH U MPOLIECCOB, SMIUPUUECKUX U (PyHAAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX
IIPUMEHECHUM.

JlabopatopHoe 00OpyAOBaHHME I YYCHMUECKHUX  MPAKTUYECKUX  pabdoT
dbopMupyeTcsi B BUJI€ TEMAaTHYECKIX KOMIUIEKTOB M 00ECIEYNBACTCA B pacu€Te OJHOTO
KOMIUIEKTa Ha JBYX oOydarommuxcsa. TemMaTH4ecKHe KOMIUIEKThl J1abopaTOPHOTO
0o0Opy/OBaHUSl JOJKHBI OBITh IOCTPOEHBI Ha KOMILIEKCHOM  MCIIOJIb30BaHUU
aHAJIOTOBBIX U MU(PPOBBIX MPHUOOPOB, & TAKIKE KOMITBIOTEPHBIX U3MEPUTENBHBIX CHCTEM
B BHJI€ LU(PPOBBIX JaOOpATOPHUH.

OCHOBHBIMU LIEJISIMU U3y4Y€HHUs PU3UKHU B 001IEM 00pa30BAHUHU ABIISIOTCS:

e (opMHpOBaHHE UHTEpECA U CTPEMIICHHUSI 00YUaIOIIUXCS K HAYyYHOMY U3YUYEHHUIO

IPUPOJIbI, PA3BUTUE UX UHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHE TPEACTABICHUN O HAYYHOM METOJE TMO3HaHUSA U (POpMHUpOBAHUE
MCCIIEIOBATENIbCKOTO OTHOIICHUS K OKPYIKAIOLITUM SIBJICHUSIM;

e (opMHpOBaHHE HAYYHOIO MHUPOBO33PEHHUSI KaK pe3yibTaTa M3Y4YEHHs] OCHOB
CTPOEHMS MaTepUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKU;

e (opMupoBaHHE YMEHHH OOBSCHATH SBJICHHUS C HCIIOJIb30BaHUEM (PHU3HMUYCCKUX
3HAHUU U HAYYHBIX IOKA3aTEIbCTB;

e (opMmupoBaHHE TPEACTABICHUN O poOIU (U3HKU I Pa3BUTUS APYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTmkeHne STUX Lened oOecrneunBaeTcs peUIeHHeM CISAYIOUIMX 3aJad B

rporiecce u3yueHus Kypca GU3uKu Ha YpOBHE CpeIHEro o01ero o0pa3oBaHus:

e TMPUOOpPETEHHE CUCTEMBbl 3HAHMK 00 OOIMX (U3UUECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOpPHUSAX, BKJIIOYAass  MEXaHWKY, MOJICKYJSPHYIO  (HU3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPU3UKU;

e (opmHpoBaHHE YMEHUN NPUMEHATH TEOPETUYECKHE 3HAHUS Al OOBSICHEHUS
¢uzndecKkux SBICHUA B MPUPOAC U ISl IPUHATHS MPAKTUUECKUX PEIICHUI B
[IOBCEITHEBHOM JKU3HU;

e OCBOEHHE CIIOCOOOB PEIICHHUS Pa3IMYHbBIX 33]a4 C SBHO 3aJIaHHON (hr3nUecKoit
MOJIETIBIO, 33/1a4, MOAPA3yMEBAIOIIUX CAMOCTOSTENBHOE CO3jaHne (PU3HMUECKON
MOJIETH, aJIEKBATHOM YCIOBUSM 3a/1a4H;



e TMOHMMaHWE (U3NYECKUX OCHOB W TPHUHIIUNOB JCHCTBUS TEXHUUYECKHUX
YCTPOUCTB W TEXHOJIOTHYECKUX IPOIIECCOB, MX BIUSHUSA Ha OKPYKAIOIIYIO
cpeny,

e OBJIAQJICHUE METOJAMH CaMOCTOATENBLHOTO IUIAHUPOBAHUS W MPOBEACHUS
(GU3MUEeCKUX DKCIEPUMEHTOB, aHaldu3a U HMHTEpIpeTanuu HUHPOpMalUH,
ONpEeaEIeHHS JOCTOBEPHOCTH MOIYYEHHOTO pPe3yJIbTaTa;

e CO3J]aHUE YCIOBUU IS Pa3BUTUS YMEHHUI MPOEKTHO-UCCIEAOBATEILCKOM,
TBOPUYECKOU JIEATETLHOCTH.

Ha wusyuenne ¢Qusuku (0a30BbIi YpOBEHb) Ha YpPOBHE CpEeIHEro OOIIero
oOpazoBanust otBoguTcsi 136 wacos: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11
Kiacce — 68 JyacoB (2 Jaca B HEJICINIO).

[Ipemymaraemerii B mporpamme 10 (QHU3WKE TMEPEYCHb JIAOOPATOPHBIX U
MPaKTUYECKUX paboT SBIAECTCA PEKOMEHJOBAHHBIM, YUYUTEIb JIETTAET BBIOOP
MpOBENCHUS JAa0OpaTOpHBIX pPabOT U  OMBITOB C Yy4ETOM  HHIWBHUIYATbHBIX
0COOEHHOCTEN 00yUarOIINUXCS.



COILEPKXAHUE OBYYEHUSA
10 KJTACC

Pa3znen 1. ®u3nuka ¥ MeTOAbI HAYYHOI'0 O3HAHUA

@usnka — Hayka o npupoze. Haydnele METOIBI IMO3HAHMS OKPYXKAOIIETO MUPA.
Ponp skcnepuMeHTa M TEOPUM B IIpOLieCCE IO3HAHUSA IPHUPOABI. DKCIIEPUMEHT B
busuke.

MonenupoBanue ¢GU3NYECKUX SIBICHUNA U TporeccoB. HaydHble THUIOTE3BI.
@u3znyeckre 3aKOHbl U TeOopuU. ['paHULIBI MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
IIpuHLIMI COOTBETCTBUA.

Ponb 1 MecTo ¢pu3uku B GOpMUPOBAHUN COBPEMEHHON HAYYHOM KapTHUHBI MUPA,
B IIPAKTUYECKOU EATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanorosble 1 HU(PPOBHIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATYHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe JBMKEHUE. (OTHOCUTEIBHOCTh MEXAHWYECKOTO JIBHXKEHUSI.
Cucrema otcuéra. Tpaekropusi.

[lepemenienne, CKOpocTh (CpelHsisl CKOPOCTb, MIHOBEHHasi CKOpPOCTh) U
YCKOpEHHE MATepUAIbHOM TOYKU, MX TMPOEKIMU Ha OCH CHUCTEMbl KOOPAMHAT.
CioxxeHue nepemMeneHnil U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ paBHOYCKOpPEHHOE MpsAMOJUHEHHOe ABwxkeHue. [ 'paduxu
3aBUCHUMOCTH KOOPJAHHAT, CKOPOCTH, YCKOPEHUS, ITyTH U MEPEMENICHUS MaTEPHATbHOM
TOYKH OT BPEMEHH.

CBobOosHOE TIasieHre. Y CKOpeHUE CBOOOIHOTO MaiCHUSI.

KpuBonuuennoe nuxeHue. /[BUkeHNE MaTepUaIbHOW TOYKH IO OKPYKHOCTHU C
MMOCTOSIHHOM 10 MOJIYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHAsA CKOPOCTh. [lepnon
1 yacTtoTta obparnieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuyeckue yCTpoNCTBa U MPAKTUYECKOE MPUMEHEHHE: CITUAOMETD, JBHKCHUE
CHapSI0B, IICTTHbIC U PEMEHHBIC MEepeIavu.

Jlemoncmpayuu

Mogens cucTeMbl OTCUETa, WJUIKOCTpPALMS KHUHEMATUYECKUX XapaKTePUCTHUK
JBHKCHUSL.

[IpeoOpazoBanue NBUKEHUI C UCIIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B Pa3pEKEHHOM MIPOCTPAHCTBE.

HaGnronenue nBwkeHus Tena, OpPOIIEHHOTO TOA YIJIOM K TOPU3OHTY U
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOIHOTO MafeHUSI.

HanpasneHnue CKOpoCTH Ipu ABUKEHUH 110 OKPYKHOCTH.



Vuenuueckuii sxcnepumenm, nabopamopusie pabomol

N3yueHne HEpaBHOMEPHOTO IBHXKEHHS C LEJIbI0 OIPEICICHUS MIHOBEHHOMU
CKOpPOCTH.

HccrnenoBanne COOTHOLIECHHUS MEXAY IYTAMH, NPOWIECHHBIMU TEJIOM 3a
NOCJIEI0BATENbHBIE PABHBIE TPOMEKYTKHA BPEMEHU MPU PABHOYCKOPEHHOM JIBUKEHUU
C HaYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydenune nBMKEHHUS IAPUKA B BI3KOM )KUIKOCTH.

N3yuenue ABMxKEHUS Tena, OPOLMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuauun otHocurensHOoCTH ['anunes. Ilepseiil 3akoH HeroToHa. MHepumanbHbIe
CHUCTEMBI OTCYETA.

Macca tena. Cuna. [lpuniun cynepno3uiuu cui. Bropoi 3akoH HeroToHa st
MarepuaibHOU TOUKU. Tpernii 3akoH HproTOHA UIs1 MaTeprabHbIX TOYEK.

3akoH BceMupHOTO TsAroteHusa. Cuna tsoxectu. [lepBas kocMHuuecKkas CKOPOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunbl Tpenus (mMokosi, CKoJibkeHus, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbKEHUs W cuia TpeHus mnokos. KosdduuueHt TpeHus.
Cuita conpoTUBIIEHUS IPH IBUKEHUU TEJa B AKUJKOCTH WIIN Ta3e.

[TocTynarensHOE U BpaliaTeabHOE IBIKEHHE a0COIOTHO TBEPIOTO Tea.

MoMEHT cuiabl OTHOCUTENIBHO oOcu BpameHus. Ilnedo cunbel.  YcnoBus
paBHOBECUS TBEPAOTO TEJIA.

TexHuyeckre YCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: MOAUIMITHUKH,
JNBH)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHME MHEPIUU.

CpaBHeHUE Macc B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3akon HerotoHna.

H3smepenue cu.

CiioxeHune cuil.

3aBUCUMOCTH CUJIBI YIIPYTOCTH OT AehopMaIiiu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U TTAJICHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcioBust paBHOBECUS TBEPAOTrO Tea. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuenue aBmxKEHUs1 OpycKa 1Mo HAKJIOHHOW MIIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH CHUJI YIPYTrOCTH, BO3HHUKAIONIUX B MPYXKUHE U
pPE3MHOBOM 00pasiie, OT uxX JAehOpMaIIHH.

HccnenoBanue ycnoBuii paBHOBECUS TBEPIOTO TEJIA, UMEIOLIETO OCh BPAILLICHUS.

Tema 3. 3axonst coxpanenus 6 mMexanuke



Nmnynbc MarepuanbHOM TOYKM (Telia), CHUCTEMbl MaTepUaIbHBIX TOYEK.
NMiynbC cWiibl M HW3MEHEHUE UMITYJIbca Tela. 3aKOH COXpPaHEHUs HMMIYJIbCa.
PeakTuBHOE NBUKEHUE.

PabGora cribl. MOIIIHOCTE CHJIBL.

Kunernueckass »Heprusi MaTepHalbHOM TOukd. Teopema 00 W3MEHEHUU
KUHETUYECKOU IHEPTUU.

[lorenuuanbHas sHeprus. [loTeHmanbHas 3Heprust yupyro aeGopMUpOBaHHON
npyxuHsbl. [loTeHnnanbHas SHEPTUA Tela BOJIU3U OBEPXHOCTH 3EMJITH.

[ToTeHnuanbHble U HEMOTEHIUATbHBIE CUJIbl. CBS3b PabOThl HEMOTEHIIUATBHBIX
CUJ C U3MEHEHHEM MEXAaHMYECKONM DSHEPrUUd CHUCTEMbl TEII. 3aKOH COXPaHEHUS
MEXaHMYECKON IHEPTHH.

Yrpyrue 1 HeEynpyrue CTOJIKHOBEHHUS.

TexHuueckre yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHE: BOJIOMET, KONED,
IIPY>KUHHBIN [IUCTOJIET, ABUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE OBMKCHUE.

[lepexoa MOTEHIIMATLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuyenune aOCONIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MasiTHUKOB.

UccnenoBanue cBsi3u pabOThl CHIIBI C U3MEHEHUEM MEXaHUYECKOUM DHEPTUU Telia
Ha [PUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Pasznes 3. MousiekyasipHas pu3nKa 1 TEPMOAUHAMHUKA

Tema 1. OcHogbl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUM W HX OIBITHOE
obocHoBanue. bpoyHoBckoe nBuwxkenHue. [duddysusa. Xapakrep ABUKEHUS U
B3aUMOJICCTBUS YaCTHUI[ BELIECTBA. MOJEN CTPOECHUS Ira30B, JKUIAKOCTEU U TBEPIBIX
Tel U OOBSICHEHHE CBOMCTB BEIECTBA HAa OCHOBE 3THX Mojened. Macca u pasmepsl
MmouekyJ. KonnmuectBo Bemectsa. [ToctostHHas ABoranapo.

TennoBoe paBHOBecue. Temmeparypa m e€ usmepenue. lllkama temmeparyp
Llenscus.

Mopenps upeanbHOro raza. OCHOBHOE ypaBHEHHE MOJEKYJISPHO-KUHETUYECKOU
TEOPUU HUJICAIBHOTO Tra3a. AOCOJIOTHas TeMmIeparypa Kak Mepa cpenHei
KMHETUYECKOW JSHEpPruM TEIUIOBOrO IBMKEHWs dvactull rasa. [llkama temmeparyp
KenbBuHa. ['a30Bble 3ak0oHbI. Y paBHeHuEe MenaeneeBa—Knaneiipona. 3akon JlanpToHa.
M3omponeccel B UACAIBHOM TIa3e C IIOCTOSHHBIM KOJIMYECTBOM  BEILECTBA.
I'padmueckoe mpencraBaeHUE U30MPOLIECCOB: U30TEPMA, U30X0pa, U300apa.

TexHudeckue ycTpoHCTBA U MPAKTUIECKOE TPUMEHEHUE: TEPMOMETP, OapomeTp.



Jemoncmpayuu

OnbIThI, TOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BEIECTBA, POoTOrpaduu MOICKYI
OPTraHUYECKUX COCTUHECHUMN.

OnbiThl 110 U HY3UN KUAKOCTEN U ra30B.

Mopenb GpOyHOBCKOTO JBUKEHUSI.

Mogens onbita llTepHa.

OnbIThI, JOKa3bIBAOIIKE CYIIECTBOBAHUE MEXMOJIEKYISIPHOTO B3aUMOEHCTBUS.

Mogens, HIUTIOCTPUpPYIOLIas MPUPOAY AABICHHUS I'a3a HA CTEHKU COCY/Ia.

OnbITel, WUIIOCTPUPYIOLIME YPABHEHUE COCTOSIHUSL  HMJACAJIBHOTO  rasa,
U30IPOLECCHI.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

Onpenenenue Maccel BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE HW3MEPEHUU
00bEMa KOMHATBI, IaBJICHUS U TEMITEpaTyphl BO3yXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEXKIy IapaMeTpamMHu COCTOSIHUSL Pa3peKEHHOTO
rasa.

Tema 2. OcHosvl mepmoouHamuKku

TepmonuHamMuueckass cHCTEMA. BHYTpEHHsSI SHEpPrus TEPMOAUHAMHYECKON
CUCTeMbl U crocoObl €€ m3MeHeHus. KommuecTBo TemioTel U pabota. BHyTpeHHs
SHEPIUs OJTHOATOMHOIO MIECANBHOIO ra3a. Buasl Teronepenayun: TemIonpoOBOAHOCT,
KOHBEKIMA, U3ydyeHUEe. YJelibHas TeIJ0EMKOCTh BemiecTBa. KoJlM4yecTBO TEIOTHI
IIpH TEIIoNEpeaaye.

[Tonsitue 006 amuabatHoM mporecce. [lepBbIil  3aKOH  TEPMOJUHAMUKH.
[IpumeHeHne mnepBOro 3akoHa TEPMOAMHAMMKH K u3ompoueccam. ['papuyeckas
UHTEpIpeTalys paboThl rasa.

Btopoii 3akon TepmoanHaMuku. HeoOpaTtumMocTh PO1IECCOB B IPUPOJIE.

TeroBble MamuHbl. [IpuHnmnsl qefcTBUs TemioBbiX MaliuH. [Ipeodbpa3oBaHus
SHEPTUU B TEIUIOBBIX MamHax. Kod(pQUIMEeHT TMOoJe3HOTr0 JCHCTBUS TEIIOBOU
MamuHbl. [{ukn Kapao u ero kosd@uimeHT mose3Horo ASHCTBUSA. DKOIOTHYECKUE
po0JIEMbI TEMII0IHEPTETUKHU.

TexHuueckue yCTpONCTBA W  MNPAKTHUYECKOE TPUMEHEHHE:  JIBUTaTelb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTpEHHEN SHEPTUH Tella MPU COBEPUICHUH paOOThI: BBUIET IPOOKU
u3 OyTBHUIKM MOJ JEHCTBUEM CKAaTOTO BO3/lyXa, HarpeBaHue 3(pupa B IaTyHHOU TpyOKe
nyTEM TpeHUs (BUICOIEMOHCTPALINS).

N3meHeHne BHYTpEHHEN 3HEpTruM (TeMIlepaTyphl) Teaa IpH TEIIonepeaaye.

OmnpIT 0 agnabaTHOMY PAaCUIMPEHUIO BO3yXa (OMBIT C BO3AYIIHHIM OTHUBOM).

Monenu mapoBoil TypOWHBI, OBUTATENsi BHYTPEHHETO CrOpaHUsi, PEaKTUBHOTO
JBUTATEJIA.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol



N3mepenne yaenpHON TEMTOEMKOCTH.

Tema 3. Azpecamnivie cocmoanusa eeujecmea. Pazosvie nepexoont

[TapooOpa3oBanue u KoHmeHcanus. Mcmapenue u kumeHue. AOCOMIOTHAS u
OTHOCUTEJIbHAS BIAXHOCTh BO3Ayxa. HaceieHHblii mnap. VYaenbHas TeruioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATyPhl KUTICHUS OT aBJICHHUS.

Teépmoe temo. Kpucrammuyeckue um amopdHbie Tena. AHHM30TPOIMS CBONCTB
kpuctauioB. JKunkue kpuctamwiel. CoBpemMeHHble Marepuanbl. [lmaBieHue wu
KpucTayui3amnus. Y aenbHas TerioTa miasieHus. Cyonumarus.

VYpaBHeHue TeroBoro danaHca.

TexHHMUecKue YCTPOMCTBA M NPAKTUYECKOE IPUMEHEHUE: TUIPOMETp U
MICUXPOMETP, KATOPUMETP, TEXHOJIOTMH MOJTYYEHUSI COBPEMEHHBIX MAaT€pUaIOB, B TOM
YKCJie HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIEHHBIX NIAPOB.

Kunenue npu moHMKEHHOM JIaBJICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaGnronenue HarpeBaHus U MJIaBJIEHUS KPUCTAJUIMUECKOTO BEIIECTBA.

JleMOHCTpalusi KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepeHre OTHOCUTENbHON BIIaXKHOCTH BO3/1yXa.

Paznen 4. JjaeKTpoAMHAMMKA

Tema 1. dnekmpocmamuxa

DJIeKTpU3alMs TEA. DJIECKTPUUYECKUU 3apsi. J(Ba BHIAa dJIEKTPUUECKUX 3apsAOB.
[IpoBOHUKY, AUDJICKTPUKHU U MOJYITPOBOAHUKU. 3aKOH COXPAHEHUS DJICKTPUUYECKOTO
3apsia.

B3aumoneiictBue 3apsgoB. 3akoH Kyrnona. TodeudHbId 3JIEKTPUYECKUN 3apsl.
Onektpuueckoe nosie.  Hamnpspk€HHOCTB  anekTpuyeckoro  mnoiid.  [IpuHnmn
CYHEPHO3ULINH ICKTPUUECKUX TTOJIeH. JIMHUM HAPSKEHHOCTH AIEKTPUUECKOTO TIOJIS.

Pabora cun snektpocrarnueckoro mosist. [lorenuuan. PazHocTs moTeHIMAOB.
[IpoBOOHUKM ¥ JUPJEKTPUKUA B AJIEKTPOCTATUYECKOM TMoje. JluanekTpudeckas
MIPOHUIIAEMOCTb.

DNeKTpoEMKOCTh. KoHaeHcaTop. IDJIEKTPOEMKOCTh IIJIOCKOTO KOHJIEHCATOpa.
DHeprus 3apsKEHHOTO KOHAEHCATOpA.

TexHuyeckre yCTpOMCTBA M NPAKTHUYECKOE MPUMEHEHUE: 3JIEKTPOCKOI,
ANEKTPOMETP,  DJIEKTPOCTATUYECKas  3aluTa, 3a3eMJICHHE  DJIEKTPONpPHOOPOB,
KOHJIEHCATOp, KOMMPOBAJIbHBIN anmnapar, CTpPyHHBINA IPUHTED.

Jlemoncmpayuu

YCTpONUCTBO U IPUHIIUIT ICHCTBUS JICKTPOMETPA.

B3anmoneiicTBrE Ha3EKTPU30BAHHBIX TEJ.



DJIEKTPUYECKOE MOJIE 3aPSHKEHHBIX TEJL.

[IpoBOAHUKM B 3IEKTPOCTATUYECKOM IOJIE.

DJIeKTpOCTaTUYECKasl 3alUTa.

JIMBAEKTPUKH B 3JIEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIONIAAW IUIACTHH,
PACCTOSTHUSI ME¥K1y HUMU U TUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHAEHCAaTopa.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3MepeHne 35eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCJIOBUA CYLIECTBOBAHUS  JJIEKTPUYECKOTO  TOKA.
Hctounuku Toka. Cuia Toka. [IoCTOSITHHBIN TOK.

Hanpspkenue. 3akon OMa 17151 y4acTKa Lenu.

DNEKTPpUYECKOE  CONPOTHUBIICHHE. Y IEIBHOE  CONPOTHUBIICHHE  BEIIECTBA.
[TocnenoBarenbHOE, TAPAIENBHOE, CMEIIAHHOE COEINHEHUE IIPOBOIHUKOB.

Pabora  snektpuyeckoro  Toka. 3akoH  Jxoyns—Jlenma.  MomHOCTh
ANEKTPUYECKOTO TOKA.

DJIIEKTPOJIBUKYIIAs CUJIa U BHYTPEHHEE COMPOTUBIICHUE NCTOUYHHKA TOKA. 3aKOH
Owma j1st MOTHOM (3aMKHYTOM ) AekTpudeckoit nernu. KopoTtkoe 3ambikanue.

DJIEKTPOHHAS! MMPOBOJIUMOCTh TBEPBIX METAILIOB. 3AaBUCUMOCTh CONIPOTUBIICHUS
METAJJIOB OT TeMIlepaTypbl. CBEpXIPOBOANMOCTb.

DIIEKTPUYECKU TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX ITYyYKOB.

[TonynpoBOIHUKHY. CobOcTBeHHas u pUMeCHast MIPOBOJAUMOCTh
noJIynpoBOAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBoHUKOBEIE TPUOOPHI.

OJIEKTpUYECKH  TOK B pacTBOpax M paciulaBaX  AJEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS JUCCOLUUALINS. DIEKTPOIU3.

DNIEKTPUYECKUM TOK B razax. CaMOCTOSTEIbHBIA U HECAMOCTOSITEIbHBIN pa3psi/l.
Mounus. [1na3ma.

TexHudeckne yCTpOMCTBA W MPAKTHUYECKOE MPUMEHEHHE: aMIEPMETP,
BOJBTMETpP, pEOCTaT, HUCTOYHUKM TOKa, DJEKTPOHArpeBaTelIbHbIE MPHUOOPHI,
AJIEKTPOOCBETUTEINIbHBIE MPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIH JHO]I,
TEPMHUCTOPHI B POTOPE3UCTOPHI, TOTYITPOBOAHUKOBBIN U0/, TATbBAHUKA.

Jlemoncmpayuu

N3mepenure cuiibl TOKa U HAPSIAKECHUS.

3aBUCHUMOCTh CONPOTHUBJICHUS LWIMHAPUYECKUX IPOBOJAHUKOB OT JIJIMHBI,
IUJIOLIA/IM MTOTIEPEYHOTO CEUEHUS U MaTEepUaIa.

CMmelaHHOE COeIMHEHNE ITPOBOIHUKOB.

[IpssMmoe  u3MepeHHe  SIIEKTPOABMXKYIIEHM cuibl. KOpoTkoe  3aMbIKaHHE
rajbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUSI.

3aBUCHUMOCTb COPOTHUBIICHUSI METAIIOB OT TEMIIEPATYPBI.



[IpoBOIMMOCTD 31EKTPOJIUTOB.

NckpoBoit paspsaa ¥ IpOBOJAUMOCTb BO3yXaA.

OOHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Yuenuyeckuii sxcnepumenm, nabopamopusvie pabomul

N3yuyeHne cMEmaHHOrO COEIMHEHNS PE3UCTOPOB.

N3mepeHne >3IeKTPOJBIXKYIIEH CHIIBI HCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

Habuntoienue snexrpomimnsa.

MexnpeaMeTHbIE CBSI3H

N3yuyenne kypca ¢usuku 6azoBoro ypoBHs B 10 kjacce ocylecTBIsieTCS ¢
Y4E€TOM COZAEpP)KATEIbHBIX MEXKIIPEAMETHBIX CBA3€H C KypcamMud MaTE€MaTHKH,
OMOJIOTUH, XUMUH, TeoTrpaduy U TEXHOJIOTUH.

Meowcnpeomemnvle nousimus, CBA3aHHBIE C HM3YYEHHUEM METOJIOB HAyYHOTO
HO3HAHMSI: SIBJICHHUE, Hay4HbIN (aKT, rUnore3a, pusndeckasi BeNIMUMHA, 3aKOH, TEOPHS,
Ha0II0IeHUE, SKCIIEPUMEHT, MOAECIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pellleHHE CUCTEMbl YpaBHEHUU, JHHEHas (yHKUUd, napadoa,
runepOona, WX TpaduKd U CBOWCTBA, TPUTOHOMETPUYECKUE (YHKIHMH: CHHYC,
KOCHHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI U
UX MPOEKLIMN HA OCH KOOPAMHAT, CJI0KEHHE BEKTOPOB.

buonocus: mMexaHuueckoe ABUXKEHUE B KUBOM mpupone, nuddysus, ocmoc,
TEMJI000MEH UBBIX OPraHU3MOB (BHbI TEIUIONEPEAAUU, TEIJIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B )KUBOM NIPUPOJE.

Xumus: TACKPETHOE CTPOCHHME BELIECTBA, CTPOCHHE ATOMOB M MOJIEKYJ, MOJb
BELIECTBA, MOJISIPHAsl Macca, TEIUIOBBbIE CBOMCTBA TBEPIBIX TEJN, KMJIKOCTEW U ra3oB,
ANEKTPUYECKUE CBOMCTBA METAINIOB, JIEKTPOIUTHYECKAs AUCCOLUALINS, FalbBaHUKA.

l'eocpagpusa: BnaXHOCTh BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUE IBHKEHUH C HCIOIb30BAaHHEM MEXAaHU3MOB, YUET
TPEHUS] B TEXHUKE, MOJIIMIHUKH, MCIOJIb30BAHHE 3aKOHA COXPAHEHMS UMITYJIbCA B
TEXHUKE (pakeTa, BOJOMET U JIpyrue), JBUTraTeb BHYTPEHHErO CropaHus, mapoBas
TypOuHa, OBITOBOM  XOJIOAWJIBHUK, KOHAWUIIMOHEP, TEXHOJOTHMH  MOJy4YEHUs
COBPEMEHHBIX MAaTepHUaioB, B TOM YKCJIE HAHOMATEpUaIOB, U HAHOTEXHOJIOTHUH,
AJIEKTPOCTATUYECKAsl 3alllUTa, 3a3eMJICHHE 3JIEKTPOIPUOOPOB, KCEPOKC, CTPYHHBIN
NPUHTEP, BJIEKTPOHArPEBaTENbHBIE NPUOOPHI, AIIEKTPOOCBETUTENbHBIE MPUOOPHI,
raJibBaHUKA.

11 KITACC

Paznen 4. DiaeKTpoAMHAMMKA

Tema 3. Mazcnummnoe none. IneKmpomazHUmMHAA UHOYKUUSA

ITocTtosiHHBIE MarHuThl. B3amMoaelicTBHE MOCTOSHHBIX MAarHMTOB. MarHuTHOE
nosie. Bekrop marauTtHOM MHAYKUMH. [IpyHUMN Cynepno3UIIMM MAarHUTHBIX TOJIEH.



JlvHuM MarHuTHOW wuWHAyKUuMH. KapTuHa JMHWKW MAarHUTHOM WHAYKUHWW TTOJS
MOCTOSIHHBIX MarHUTOB.

MarauTtHoe 1oje NpoBOAHUKA C TOKOM. KapTuHa TMHUN UHIYKIIMM MAarHUTHOTO
noJisi JJIMHHOTO MPSIMOrO0 MNPOBOJHHUKA M 3aMKHYTOTO KOJBLEBOTO IPOBOJHHKA,
KaTylmKkH ¢ TokoM. OnbeIT Opcrena. BzanmoaelicTBue mMpoOBOAHUKOB C TOKOM.

Cuna Amrnepa, e€ MOAYJb U HalpaBJICHUE.

Cuina Jlopenua, e€ Moy/ib U HampaBieHue. J[BUKeHHE 3apssKeHHOW YacTHIlbl B
OJIHOPOJTHOM MarHuTHOM Tosie. PaGota cunel JlopeHia.

SIBneHHE PIEKTPOMATHUTHOW MHAYKIUU. [I0TOK BEKTOpa MarHMTHOW MHAYKIUU.
DJIEKTPOJIBIXKYILAs CHJIA UHAYKIIUU. 3aKOH 3J€KTPOMAarHuTHOM HHIyKIMu Papajes.

BuxpeBoe »snexktpuueckoe 1moje. OJNEKTPOABMKYIIAs CHJIA HWHIYKIUMA B
MIPOBOJIHUKE, IBUKYIIEMCS MTOCTYIIATEIBHO B OJJTHOPOJHOM MarHuTHOM MOJIE.

[Ipasuio Jlenua.

NHnykTuBHOCTh.  SIBJI€HME  CAaMOMHIAYKUHMH.  OJEKTPOABWXKYIIAs  CHIIA
CaMOUHIYKIIUU.

DHEprusi MArHUTHOTO MOJISI KATYIIKA C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA U MPAKTUYECKOE ITPUMEHEHHE: TTOCTOSHHBIE MArHUTBHI,
3JIEKTPOMArHUTHI,  BJIEKTPOABUTrATENIb, YCKOPUTEIM  JJIEMEHTApPHbIX  YacCTHII,
WHAYKIAOHHAS M€Yb.

Jlemoncmpayuu

OneIT Dpcrena.

OTKIIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUM MHIYKIMA MAarHUTHOTO TTOJIS.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiIeHME PIEKTPOMArHUTHON UHIAYKIIUU.

[Ipasuio Jlenua.

3aBUCUMOCTh JJICKTPOJBWKYIIEH CHJIBI WMHIYKIUU OT CKOPOCTHM HW3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBrIeHME CAaMOMHIYKIIUY.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydyeHne MarHuTHOTO MOJIsi KATYIIKH C TOKOM.

Hccnenoanue AeCTBUS NOCTOSIHHOTO MarHUTa HA PAMKY C TOKOM.

UccnenoBanue siBiIeHU 3JIEKTPOMArHUTHOM WHAYKIIHH.

Pa3nea 5. Kojie0anus v BOJIHBI
Tema 1. Mexanuueckue u 3J1eKMpPOMACHUNIHbIE KOEOAHUSA



KonebarenbHas CUCTEMA. CBoOoiHBIE MEXaHUYECKUE Kose0aHus.
'apmonnueckue koneOanus. Ilepwox, wactora, ammuuTyna u (dasza KojdeOaHUU.
[Ipy:kuHHBIN MaATHUK. MaTreMaTHYeCKUMM MAasATHHUK. YPaBHEHHE TapMOHHUYECKUX
kosiebanuil. [IpeBpalieHue 3Heprun Npyu rapMOHUYECKUX KOJICOaHUSIX.

KoneOarenbubiii  koHTYp. CBOOOJIHBIE AJIEKTPOMArHWTHbIE KOJeOaHUs B
UJCANTbHOM KOJICOATEIbHOM KOHType. AHAJIOrusg MEXAYy MEXaHWYECKUMH U
AJIEKTPOMArHUTHBIMU KosebanusiMu. @opmyna TomcoHa. 3akOH COXpaHEHHS SHEPTUU
B U/ICAJIbHOM KOJIe0aTeIbHOM KOHTYpE.

[IpencraBiaeHne o 3aTyxarolMX KoJeOaHUSX. BBIHYKIEHHbIE MEXaHUYECKUE
kosiebanus. Pezonanc. BeiHyX1€HHbIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSL.

Ilepemennpii  TOK. CHHYCOMJAQIBHBIM  IEPEMEHHBIM  TOK. MONIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE M JEHCTBYIOLEE 3HAYEHUWE CHIbl TOKa U
HaIPSHKCHUS.

Tpanchopmarop. IlpousBojacTBo, mepepaya U NOTPEOJIECHUE DIECKTPUUECKON
SHEPruu. ODKOJOTUYECKHE PHUCKH IPU MPOU3BOJCTBE ANEKTposHepruu. KynbTypa
MCIIOJI30BAHUS AJIEKTPOIHEPTUH B MIOBCETHEBHOM KU3HHU.

TexHuyeckue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHWE: JIIEKTPUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JIMHUH JIEKTpOnepe1ay.

Jlemoncmpayuu

Uccnenoanne mapamMeTpoB KoJieOaTebHOM CUCTeMbl (MPYXUHHBIA — WJIU
MaTeMaTUYECKUI MasiTHUK).

Hab6nronenue 3atyxarommx KojaeOaHmii.

NccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHMIA.

Habmonenue pezonanca.

CB0OOHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuumnorpaMMbl (3aBUCUMOCTH CHJIbI TOKa W HANpPsDKEHHUS OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc 1mpu  1OCIENOBAaTEIbHOM  COEAMHEHUM  PE3UCTOPA,  KaTYIUKH
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Mopenb TMHUY 3JIEKTponepe1ayn.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanne 3aBUCHMOCTH TEpUOAA MallbIX KOJEOAaHWW Tpy3a HAa HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccnegoBanue mepeMeHHOTO0 TOKa B LEMU U3 MOCIEHOBATENbHO COEAMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMazZHUNIHbLE 60JIHbL

MexaHnuueckue BOJHBL, yclioBUA pacnpoctpaHeHus. Ilepuon. CkopocTh
pacnpocTpaHeHuss M JUyIMHa BOJHBL. llomepeuHble W OPOJOJIBHBIE  BOJIHBI.
WNuTepdepenuus u qudpakiuus MEXaHHYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.



DNEeKTpOMarHuTHbIE BOJHBL. Y CIIOBUS HW3JIy4EHHS] 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuentauus BexkropoB E, B, V B anekTpomarnuTHO# BosHe. CBoMcCTBa
AIIEKTPOMATrHUTHBIX BOJIH: OTpPaXEHHE, MpeJOMIICHHE, MoJispu3anus, Iudpakuus,
uHTepdepenirs. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIxkana SJEKTPOMATHUTHBIX BOJIH. lIpMMEHEHHE SJIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IprHIMIBI paguoCBsI3U U TeneBUACHUA. Pagnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOUIEN CPEBI.

TexHuyeckne yCTpOHCTBA M MPAKTUYECKOE IPHUMEHEHUE: MY3bIKAJIbHbIE
UHCTPYMEHTHI, YJIbTPa3ByKOBas JMarHOCTHMKAa B TEXHUKE W MEIWLHHE, pazap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tesedon, CBYU-neus.

Jlemoncmpayuu

OO0pazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOJI0JIbHBIX BOJIH.

KoneOmromeecs T€10 Kak UICTOUYHUK 3BYKa.

HaGnronenue otpakeHus: U NpeOMIICHHS] MEXaHUYECKUX BOJIH.

Ha6nronenue nntepdepeHunn u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnronenue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOM U 4aCTOTOM
KOJIeOaHMIA.

HccnenoBanne CBOWCTB JJIEKTPOMArHUTHBIX BOJIH: OTPAaKEHHE, NPEIOMIIEHUE,
noJisipu3anus, IMPppakuus, UHTEpPepeHIHs.

Tema 3. Onmuka

I'eomerpuueckas ontuka. IIpsmMonuHENWHOE pacnpoOCTpaHEHUE CBETAa B
omHOpoaHOM cpene. JIyu cBera. ToueuHbIi HICTOYHUK CBETA.

Otpaxxenne cBeTa. 3akOHbl OTpakeHHsl cBeTa. [locTpoeHne wn300pakeHWl B
IJIOCKOM 3€pKaje.

[Ipenomiienne cBeta. 3aKOHBI MpeIOMIICHHUS cBeTa. AOCOMIOTHBIM MOKa3aTellb
npenomiieHus. [lonmHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIl yroia mOJIHOTO
BHYTPEHHETO OTPAKECHHUS.

Hucnepcus ceeta. CioxHbI coctaB Oenoro cBeta. LBer.

Cobuparonire u pacceuBaromiue JuH3bl. ToHkas nuH3a. okycHOe paccTosiHUE U
omnTHYecKas cuja TOHKOW JnuH3bL. [locTpoeHume wu3o0paxkeHU B COOUpAIOMIUX U
pacceuBaromyx JIMH3aX. DopMysia TOHKOM JIMH3BI. Y BEIMUCHUE, JaBAEMOE JINH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKOU OIITUKH.

BonnoBas ontuka. UaTepdepenuus ceera. KorepeHTHblE HCTOUHUKHU. Y CIOBUS
HAOJII0/IEHUS MAaKCUMyMOB U MUHUMYMOB B UHTEP()EPEHIIMOHHON KapTUHE OT ABYX
CHUH(pa3HBIX KOT€PEHTHBIX HCTOUHUKOB.

Hudpakuus ceera. Judpakumonnas pemeérka. YcioBUe HaOMIOAECHUS TJIABHBIX
MaKCUMYMOB Tpy TMaJ€HUM MOHOXPOMATHYECKOTO CBeTa Ha AUGPaKIUOHHYIO
PEIETKY.



ITonspusanus csera.

TexHuyeckre yCTpOWCTBA U MOPAKTUYECKOE MPUMEHEHHE: OYKH, JIyna,
doToamnmapar, MPOCSKIIMOHHBINA amnmapar, MHKPOCKOII, TEJIECKOI, BOJIOKOHHASI OITHKA,
nupakiMOHHAs PEMIETKA, MOISPOUI.

Ilemoncmpayuu

[IpssmMonuHeiHOE pacOpOCTpaHEHUE, OTPAKEHUE U MPEIOMJIICHUE CBETa.
OnTuyeckue MpuoOOpHI.

[TonHOE BHyTpeHHEE OTpakeHUE. MoIelib CBETOBOAA.

HccnenoBanue cBONCTB N300pakeHUH B JIMH3aX.

Mopenu MUKpOcKoma, TEJIECKOIa.

Habnronenue nntepdepeHnu crera.

HaOnronenune nudpakiyu ceera.

Hab6nronenue nucnepcuu cBera.

[TonydeHnue cnekTpa ¢ MOMOIIBIO TPU3MBI.

[Tony4yenue cnekTpa ¢ MOMOIIbI0 AUPPAKIUOHHON PEMIETKU.

HaOmronenue nossipuzanuu CBeTa.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3MmepeHue nokazaress npeioMJIeHUs CTEKIIa.

WccnenoBanue cBOMCTB N300paykKeHU B JTMH3AX.

Habnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeNUAJIBLHOH TEOPUU OTHOCHUTEIbHOCTH

I'panubl MPUMEHUMOCTH KJIACCUUYECKOM MeXaHuKH. llocTynartel cneuunanbHOU
TEOPUU OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOJIYJSI CKOPOCTHM CBETa B BAaKyyMe,
MIPUHLNIN OTHOCUTEIIBHOCTH DUHIITEHWHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHHM M COKpALIECHUE
JUTUHBI.

DHEprust U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBsi3p Macchl C DHEPTHENM M HMMIYJIBCOM PEIATUBUCTCKOM YAaCTUIBI. DHEPIHs
MIOKOSI.

Paznen 7. KBanTtoBas pusuka

Tema 1. Dnemenmovt K6AHM OGO ONMUKU

®ortonsl. ®opmyna [lnanka cBsi3u sHEprun (HOTOHA C €r0 YaCTOTOU. DHEPrUs U
UMITYJIbC (POTOHA.

OtkpeiTiie U uccnenaoanue Goroddpdexra. OmpiTel A. I'. CromeroBa. 3aKOHBI
dotoadpdexra. YpapHenue OuHmuTeHa 11 dororddexra. «KpacHas rpanHuiay
dboTorddexra.

JlaBmenne ceera. OnbiThl 1. H. JIeGenera.

XUMHYECKOE IEMCTBUE CBETA.



TexHuyeckue ycTpoiicTBa M MPAKTHUECKOE MPUMEHEHHE: (POTORIEMEHT,
¢doromaTuuk, conHeuHas 6arapesi, CBeTOAHO.

Jlemoncmpayuu

®oT03(¢QheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMIHETO (GoTod¢deKTa.

Ceeroauon.

Connednas Oarapest.

Tema 2. Cmpoenue amoma

Mogpens aroma Tomcona. OmnwiTel Pesepdopaa mo paccesHuIO o -4acTHII.
[Tnanerapnas moxaens aroma. [loctynatel bopa. M3nyyenue u nornomnieHre GOTOHOB
IIPY IIEPEXOJIE aTOMa C OJHOTO YPOBHS SHEPruu Ha Apyrou. Buasl criektpoB. CriekTp
YPOBHEHN SHEPrUM aTOMa BOJAOPOJA.

BonHoBbie cBoiicTBa yactuil. Bosubl ge bpoins. KopnyckyiispHO-BOJIHOBOM
Ty aJIN3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHu4yeckre yCTporuCcTBa M MPAKTUYECKOE MPUMEHEHHNE: CIEKTPAJIbHBINA aHAIIN3
(cekTpockon), Ja3ep, KBAaHTOBBI KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopra.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HaGnronenue muHeWyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Ha6nronenue nmunHeityaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JOKa3bIBAIOIINE CJOKHOCTh CTpoeHusa snapa. OTKpbITHE
paanoaktuBHOCTH. OmbIThl Pesepdopaa mo ompeneneHnro coctaBa paguoaKTUBHOTO
usnydenus. CBoiicTBa anbda-, 6eTa-, raMMa-u3nydeHus. BivsHue paanoakTUBHOCTH
Ha KUBBIC OPTaHU3MBI.

OtkpeiTHe TpoTOHa W HelTpoHa. Hyknonnas moxens snapa ['eitzenOGepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3otomnsl.

Anbda-pacnaa. DNeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacmaj. ['aMMa-u3ydeHue.
3aKOH paJMOAKTUBHOIO pacnaja.

DHeprus CBsA3M HYKJIOHOB B siipe. SAnepHbie cuiibl. Jledext maccsl siapa.

SnepHbie peakuuu. [lesieHrue u CUHTE3 AlIep.

Snepusiii peaktop. TepmosiaepHbiil cunte3. [IpodaemMbl 1 MEPCHEKTUBEI SACPHOM
SHEPIreTUKHU. DKOJIOTUYECKUE ACIIEKThI IAEPHOU SHEPTETUKH.

DOneMeHTapHble YacTULbl. OTKPBITUE TO3UTPOHA.

Meronabl HAOJIIOACHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YACTHIL.

@dyH1aMeHTalIbHbIE B3auMOJIeHCcTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.



TexHuyeckue ycTpoWCTBa M MPAKTUYECKOE MPUMEHEHHE: TO03UMETp, Kamepa
Bunbcona, simepHblil peakTop, aToMHasi 6om0a.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLIUX YACTHII.

Vuenuyeckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanue TpeKoB 4acTUI] (110 TOTOBBIM (oTorpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPUIMKH

Oranbl pa3BUTHS acTpoHOMMHM. [IpuKiamHOEe M MUPOBO33PEHYECKOE 3HAYEHUE
aCTPOHOMMH.

Bun 3Bé3gnoro HeOa. Cos3Besnus, sSpKue 3BE3/BI, IUIAHETHI, MX BUAUMOE
JIBHYKEHUE.

Conneuynas cucrema.

Counnne. ConHeyHas akTUBHOCTh. Mctounnk sHeprum ConHua v 3BE3M. 3BE3bI,
X OCHOBHBIC XAapPAaKTEPUCTHKH. Jlnarpamma «CIIEKTpPaJIbHBIA KJIACC — CBETUMOCTH).
3BE3BI TVIABHOM MOCIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY JUIS
3BE3]l IVIABHOM MOcCIeA0BaTebHOCTU. BHyTpeHHee crpoeHne 3BE3n. COBpEeMEHHBIE
IPEICTABIICHUS O IPOUCXOKIECHUH U 3BOIIOIMU CoNHIA U 3BE311. DTaIllbl )KU3HU 3BE3.

Mineunsin Ilyte — Hama [amaktuka. Ilomoxenume w nBmwxkenne ConHia B
lNanaktuke. Tunel ranaktuk. Pagunoranakthkum u kBazapbel. UEpHBIE IBIpBI B sAIpax
TJIAKTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon Xa00ma. Pa3Oeranume raiakTuk.
Teopus bonpmioro B3pbeiBa. PeMkTOBOE M3IydYeHHUE.

Macmrabnas ctpykrypa Beenennoid. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuueckue nabnrooenus

HaGmonienuss HEBOOPYKEHHBIM TJIa30M C HCIIOJIb30BAHUEM KOMITbIOTEPHBIX
OPWIOKEHUN ISl ONpeleNieHUsl MOJOKEHHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3aus1 CEeBEpHOro MOMYIIAPHS U IPKHUE 3BE3MBI.

Hab6nronenus B Teneckon Jlynsl, mianet, Maeuynoro IlyTu.

O6o0maromniee MOBTOPEHUE

Ponp ¢usukm u acTpOHOMHUU B YKOHOMHYECKOM, TEXHOJIOTUUECKON, COMATbHON
U 3TUYECKOH cepax AesTeTbHOCTH YENOBEKA, pOJib U MECTO (PU3UKHU U aCTPOHOMUU B
COBPEMEHHOW Hay4YHOW KapTHHE MUPA, POJib (HU3MUYECKON Teopuu B (POPMUPOBAHUU
npecTaBiIeHU 0 (U3MUECKON KapTUHE MHUpa, MECTO (U3UYECKON KapTHUHBI MHpA B
o01IEM psiIy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUI O IPUPOJE.

MexnpeaMeTHbIe CBA3H

N3yuyenne kypca ¢usuku 6azoBoro ypoBHs B 11 kjacce ocyluecTBisieTCs ¢
Y4ETOM  COACPKATENBHBIX MEXIPEIAMETHBIX CBSA3€M C KypcaMM MaTEMaTHUKH,
OHMOJIOTHH, XUMHH, Teorpadru U TEXHOJIOTHH.



Mescnpeomemuvle noHsmus, CBSI3aHHBIE C HM3YYEHUEM METOJ0B HAyYHOTO
MMO3HAHUS: SIBJICHUE, HAYYHBIN (pakT, Tunore3a, (Gu3nveckas BEIMUNHA, 3aKOH, TEOPHS,
HaOJI0/ICHNE, SKCIIEPUMEHT, MOJICTTMPOBAHUE, MOJIETh, U3BMEPECHHUE.

Mamemamuka: pemieHue CUCTEMbl YPaBHEHUN, TPUTOHOMETpUUECKHE (DYHKITUU:
CHHYC, KOCHUHYC, TAHI€HC, KOTAHT€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKJIECTBO,
BEKTOPhl M WX MPOCKIHMH HA OCHU KOOPJHUHAT, CIIOKEHUE BEKTOPOB, MPOU3BOIHBIC
AIeMEHTapHBIX QYHKIIUN, TPU3HAKU TTOI00MS TPEYTOJILHUKOB, ONIPEACIICHUE TUIOIIA TN
IJIOCKUX (Uryp 1 00BEMa Ted.

buonocusn: »>nekTpudeckue SIBICHUS B OJKUBOM MpHUpOJE, KojeOaTeIbHbIC
JIBWKEHUS B JKMBOW MPHUPOJIE, ONTHYECKUE SIBIICHUS B >KMBOW MIpUpOAE, ACHCTBHUE
paaualuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAUIMYECKas CTPYKTypa TBEPABIX
TeJI, MEXaHNU3MbI 00pa30BaHUs KPUCTAUIMYECKON PEIIETKH, CIIEKTPATBHBIN aHAIH3.

Teoepaghus: MarHUTHBIC TTOTIOCA 3€MIIH, 3aJIEKU MarHUTHBIX Py, (GOTOChEMKA
3€MHOW MOBEPXHOCTH, MPEICKA3AHUE 3E€MIIETPSICCHUMN.

Texunonoecus: JHUHWUW  BJEKTPONEPENAy, TEHEPATOP MNEPEMEHHOTO  TOKa,
AJEKTPOABUTATENb, HWHIYKIIMOHHAs I€4Yb, pajap, paauoONpUEMHUK, TEJIEBU30P,
anteHHa, tenedoH, CBY-meub, NPOCKIIMOHHBIM armapar, BOJOKOHHAsS ONTHKA,
CoJIHEUHas OaTapes.



IHJIAHUPYEMBIE PE3YJBbTATBI OCBOEHUS TIPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenne yueOHOro mpeameTra «®Pu3WKa» HA YypPOBHE CpPETHETO O0OIIero
obpazoBaHus (0a30BbIi ypOBEHb) JOJDKHO OOECHEUHTh JIOCTHIKEHHE CIIETYIOITUX
JUYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3yJIbTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pE3yJbTaThl OCBOEHUS y4yeOHOro mnpenMera «®PuU3MKa» HAOJKHBI
OTpaxxaTb ~ TOTOBHOCTh M  CIIOCOOHOCTh  OOy4YaromMxcsi  PyKOBOJICTBOBATHCS
chOpMHUPOBAHHONM  BHYTPEHHEH MO3HMIMEN  JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX YOEKICHUHN, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM
IIEHHOCTSIM POCCHUMCKOro OOIIECTBA, PACHIMPEHUE S>KU3HEHHOTO OIbITa U OIbITa
NEATEIbHOCTH B MPOLIECCE pPEATU3alUd OCHOBHBIX HAIPABJICHH BOCHUTATEIbHOU
NEATEIBHOCTH, B TOM YHUCJIE B YACTHU:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMUPOBAHHOCTh TPAXKIAHCKOW MO3UIUHU OOYYAIOUIErocsi KaK aKTUBHOIO H
OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTBA;

PUHATHE TpaAUIIMOHHBIX 00IIEeYeTTOBEYECKUX I'YMaHUCTUYECKUX u
JEMOKPATHYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTHM COBMECTHYIO [ICSITEJIBHOCTh B HWHTEpecax TIpaxaaHCKOro
o011eCcTBa, y4aCTBOBATh B CAMOYIIPAaBJICHUH B 00pa30BaTEIbHON OpraHU3aluy;

YMEHHE B3aUMOJIEUCTBOBATh C COI[MAJIbHBIMA MHCTUTYTAMHU B COOTBETCTBUM C UX
GYHKUIMSIMU ¥ HA3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOM U BOJIOHTEPCKOM NEATENBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUUCKOMN TPaKIAHCKON UACHTUYHOCTH, TAaTPUOTU3MA;

LICHHOCTHOE€ OTHONIEHWE K TOCYJapCTBEHHBIM CHUMBOJAM, JOCTHUKEHUSIM
POCCHUICKUX YUEHBIX B 00J1aCTH PU3HUKH U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh ~ OIIEHHMBAaTh CUTYyallUl0 W TMPUHUMATH OCO3HAHHBIE pelIeHUS,
OpPUEHTUPYSACh HAa MOpPaJIbHO-HPABCTBEHHBIE HOPMBI WU IIEHHOCTH, B TOM YHUCJIE B
NEATEIIbHOCTU YYEHOI0;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTONYMBOTO OyAYIIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHHSA:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIIOYAs SCTETHUKY HAay4YHOTO TBOPUYECTBA,
npucylero pusn4eckon Hayke;

5) TpyA0BOr0 BOCTIMTAHUS:



WHTEpPEC K pa3IuyHbIM chepaM MpodecCHOHATBHOW NEeSTeIbHOCTH, B TOM YHCIIC
CBSI3aHHBIM C (PM3MKOW M TEXHWKOH, yMEHHE COBEPIIATh OCO3HAHHBIA BHIOOP OymIyIei
npodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

FOTOBHOCTh M CHOCOOHOCTH K OOpa3oOBaHMIO M CamMoOOpa30BaHMIO B 00JacTH
(U3UKY HA IPOTSHKEHUU BCEH KU3HH,

6) 3K0JI0rM4ecKOr0 BOCITUTAHUSI:

c(hOpPMUPOBAHHOCTH IKOJIOTUYECKON KYJIbTYPhI, OCO3HAHKE TJI00ATFHOTO XapaKTepa
HKOJIOTUYECKUX MPOOIIeM;

IJIAHUPOBAHUE U OCYLIECTBICHUE JEWCTBUA B OKPYXKAIOWIEW CpElNe Ha OCHOBE
3HAHMUS LEJIeW YCTOMYMBOIO Pa3BUTHUS YEJIIOBEYECTBA;

pacliMpeHue ONbITa AEATEIBHOCTH 3KOJOTHUYECKOW HAMPaBICHHOCTH Ha OCHOBE
MMEIOLIUXCS 3HAaHUH 110 (hU3UKE;

7) IEHHOCTH HAYYHOTO MO3HAHMS

c(hOpPMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS (PUBHYECKON HAYKH;

OCO3HAHWE IIEHHOCTH HAy4YHOW JESITEIbHOCTH, TOTOBHOCTh B IMPOLIECCE U3YUECHUS
(U3UKM  OCYWIECTBJISITh  MPOCKTHYIO M HCCJIEAOBATENbCKYIO  JIESITEIbHOCTh
VHIUBUIYAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHSA
ba3oBble Jilornueckue JeiicTBUA:
CaMOCTOSITENIbHO (POPMYJIUPOBATh M aKTyaJU3UPOBATh MPOOJIEMY, pacCMaTpUBAThH
€€ BCECTOPOHHE;
ONPENENATh 1EJIU JIECATEIbHOCTH, 3aJlaBaTh MapaMeTpbl M KPUTEPUU HX
JIOCTHIKCHMUS;
BBISIBJISITh 3aKOHOMEPHOCTH W TPOTHUBOPEUMS B paccMaTpUBaeMbIX (HU3UYECKUX
SIBJICHUSX
paspabaThiBaTh IIJIaH peHieHUs MpoOJeMbl ¢ Y4ETOM aHajdu3a HMMEIONMUXCS
MAaTEPUAIIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTHh KOPPEKTHUBBI B JAEATECIBHOCTb, OILIEHMBATH COOTBETCTBUE pPE3YJIHTATOB
LIEJISIM, OLICHUBATh PUCKH MOCJIEACTBUIN AEATEIbHOCTH;
KOOPJIMHUPOBATh W BBITIONHATH PabOTy B YCIOBUSIX pPEajbHOTO, BUPTYaIbLHOTO U
KOMOWHHPOBAaHHOTO B3aUMO/ICHCTBUS,
pa3BUBaTh KPEATUBHOE MBIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIeM.
ba3oBnble nucciaenoBarejbCKue 1edCTBUSA.
BJIAJICTh HAY4YHOM TEPMHUHOJOTHEN, KIIOYEBBIMM TMOHSATUSIMA W  METOJaMH
buznueckoil HayKu;



BIIQZICTh HAaBbIKAMH YY€OHO-HCCIIEAOBATEIIbCKOW M TMPOEKTHOW MAESITEIBHOCTA B
o0yacTu PU3UKHU, CIOCOOHOCTHIO 1 TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOMCKY METOJIOB
pemeHus 3amad  (PU3WYECKOTO COAEpkKAHUSA, NPUMEHEHHUIO pPa3IUYHBIX METOJIOB
TIO3HAHWS,;

BJAQJIeTh BHUJAMU JICATEIBHOCTH IO TMIOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEPIPETAINH, TIPEOOPa30BAaHUIO M IPUMEHEHHUIO B PA3JIMYHBIX YUYCOHBIX CUTYaIUsX, B
TOM YHCJIC TIPH CO3/IaHUH YICOHBIX MMPOCKTOB B 00J1aCTH (HHU3UKU;

BBISIBJISITH IPUYMHHO-CIICJCTBCHHBIE CBSI3M U aKTyalIM3MPOBATh 3a7ady, BBIIBUTATH
THIOTE3Y €€ pelIeHus, HaXOIUTh apTyMEHTHI TSl TOKa3aTeIbCTBA CBOMX YTBEPKIACHHIA,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS,

aHAJIM3WPOBATh TOJYYCHHBIE B XOJC PEIICHUS 3aJaddl pe3yIbTaThl, KPUTHUCCKU
OIICHWBATh UX JIOCTOBEPHOCTD, TPOTHO3UPOBATH H3MECHECHNUE B HOBBIX YCIIOBHSIX;

CTaBUTb U  (OPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B  00pa3oBaTEIbHOU
JEeSITEILHOCTH, B TOM YHCIIE TIPU U3yUYeHUU (DU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OTICHUBATH MTPUOOPETEHHBINA OIIBIT;

YyMETh  TIEPEHOCHUTh 3HAaHWS 1O (U3NKE B  TPAKTHYECKYIO  00JacTh
KU3HEICATCITEHOCTH;

yYMETh MHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC UJICH, NIPEJIaraTh OpUrHHAIBHBIC TOAXObl U PEIICHUS,

CTaBUTH MPOOJIEMBI U 33/1a4UH, JOMTYCKAIOIINE aIbTEPHATUBHBIC PEIICHUSI.

Pabora ¢ unpopmaunmeii:

BJIQJCTh HABBIKAMHM TOJy4YeHUs] HHPopManuu (U3HNYECKOTO COACpKaHUA U3
HMCTOYHMKOB Ppa3HBIX THIOB, CaMOCTOSITENIbHO OCYIIECTBJISATh TIOWCK, AaHAJU3,
CUCTEMATH3AIMI0 W WHTEPIpETalni0 WHOOpPMAIMU pa3IWYHBIX BHUAOB U  (QopM
MIPEICTABIICHHS;

OIICHWBATh JOCTOBEPHOCTHh HH(POPMAITUH;

HCIIOJIh30BaTh CPe/ICTBa MH(GOPMAIIMOHHBIX U KOMMYHHKAITMOHHBIX TEXHOJIOTHI B
PEIICHNN KOTHUTUBHBIX, KOMMYHUKATUBHBIX ¥ OPTAHU3AIMOHHBIX 33]1a4 C COOTIOCHIEM
TpeOOBaHWI SPrOHOMUKH, TEXHUKH OC30IaCHOCTH, THTHCHBI, pPECypcocOepekeHHS,
MPaBOBBIX U ATHYECKUX HOPM, HOPM MH(GOPMAIIMOHHON 0€30TIaCHOCTH;

CO37aBaTh TEKCThI (PM3MUECKOTO COJCPKAHHS B PA3IMYHBIX (opMarax ¢ y4EToOM
Ha3HauYeHUsT WHPOpPMAIMU W TIEJICBOM ayAWTOPUHU, BBIOMpass ONTHUMAIbHYIO (opmMy
MIPEICTABJICHUS ¥ BU3YAIH3AIlUU.

KoMmyHMKaTHBHBIE YHMBeEpPCAJbHbIE Y4eOHbIe NeCTBHA:
OCYIIECTBISATH OOIIEHNE HA YpOKaX (DU3UKHU U BO BHE-YPOUHOU JESTEIBHOCTH;
pacmno3HaBaTh MNPEANOCHUTKYA KOHPIUKTHBIX CUTYAIlMi U CMATYATh KOH(PIUKTHL;
Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C UCIOJIb30BAHUEM SA3BIKOBBIX
CPEICTB;



MIOHUMATh M HCHOJB30BaTh MPEUMYLIECTBA KOMAaHJHOW W WHIMBUIYaJIbHOMN
paboThI;

BBIOMPATHh TEMATHUKY U METOJbI COBMECTHBIX JEHCTBUN ¢ YUETOM OOIIUX MHTEPECOB
Y BO3MOKHOCTEM Ka)KJ0TO YieHa KOJUIEKTHBA;

IPUHUMATH 1€ COBMECTHOU JIEATEIIBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JNEUCTBHUS IO €€ TIOCTHXKEHUIO: COCTABIIATH IJIAH JIEVCTBUM, paCIPEICIISATh POIU C YUETOM
MHEHHUI yYaCTHUKOB, 00CYK/IaTh pe3yJIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJa M KaKJOT0 yYaCTHHKA KOMaHIbl B OOIIUN
pe3yNbTaT Mo pazpaboTaHHBIM KPUTEPUSIM;

IpeajaraTb HOBBIE IIPOEKThI, OLIEHMBaTh HJAEUM C IO3ULUUMHA HOBU3HBI,
OPUTHUHAIIBHOCTH, MTPAKTUUECKON 3HAYUMOCTH;

OCYIIECTBIISITh MTO3UTUBHOE CTPATETUUYECKOE IMOBEACHUE B PA3JIUYHBIX CUTYaLHSX,
MIPOSIBJISITH TBOPUYECTBO M BOOOPAKEHHE, OBITh MHUIIMATUBHBIM.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIC 1eiiCTBUS
Camoopranusanus:
CaMOCTOSITENIbHO OCYILECTBIIATh IO3HABATENIbHYIO JESATEIIBHOCTh B 00JaCTH (PU3UKU
Y aCTPOHOMUH, BBIABIIATH IPOOJIEMBI, CTAaBUTh U POPMYIUPOBATH COOCTBEHHBIE 331aUH;
CaMOCTOSITEJIBHO COCTABJIATh IUIAH PELIECHUS PACUETHBIX M KAYECTBEHHBIX 3a/]ad,
IJIaH BBIMOJIHEHUS TMPAKTUYECKOM pabdoThl € y4€TOM HMEIOIIUXCA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHUH;
JABaTh OLICHKY HOBBIM CUTYaLlUsIM;
paciupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMUHBIX MPEANOUYTEHUMH;
JenaTb ~ OCO3HAHHBIM  BBIOOp, apryMeHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 3a PELICHHUE;
OLICHUBATh MPUOOPETEHHBIN OTIBIT;
Croco0CTBOBaTh (DOPMHUPOBAHHMIO M TPOSBICHUIO SPYIUIIMA B 005acTH (HU3MKH,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:
NaBaThb OLEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHUBBI B JESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEISAM;
BJa/IeTh HAaBBIKAMU TIO3HABATEJIbHOM pediieKCMM KaK OCO3HaHUS COBEPIIAEMbIX
JNEUCTBUM U MBICIIUTEIIBHBIX POLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;
UCIIOJIb30BaTh MPUEMBI peQIIeKCUU JUIsl OLIEHKM CUTyallud, BbIOOpAa BEPHOTO
peleHus;
YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PEIICHUS 110 UX CHUKEHUIO;
IIPUHAMAaTh MOTMBBI W  apryMEHThl JAPYIMX TIPU aHAJIU3€ PEe3yJIbTATOB
NEeATEIIBHOCTH;
OPUHUMATh ce0sl, TOHUMasl CBOM HEJIOCTATKHU U JJOCTOMHCTBA;



NPUHUMATh MOTHBBI M apryMEHTBl JPyTMX NPU aHAIU3E PE3YJIbTATOB
JIeSITEIbHOCTH;

MIPU3HABATh CBOE MPABO U MIPABO IPYTUX HA OIIMOKH.

B mpomecce AOCTHMXKEHHS JUYHOCTHBIX PE3YJIbTATOB OCBOEHUS IPOTPAMMBI 10
(bu3uKe 1151 YPOBHS CPEIHETO 00I1Iero 00pa3oBaHUs y 00yUarOIIUXCsl COBEPIICHCTBYETCS
AMOITMOHAIBHBIN MHTEIJIEKT, TIPEANOIararommii copMupoBaHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh IIOHHMMATH CBOE HSMOIIMOHAIBHOEC
COCTOSIHUE, BUJICTh HAMPABJICHUS PA3BUTHA COOCTBEHHOM 3MOIIMOHAIIBHOW Cephl, ObITh
yBEpPEHHBIM B ce0¢;

CaMOpPETryJIMPOBaHUs, BKJIOYAIOUIETO0  CaMOKOHTPOJb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTH 3a CBOE IMOBEICHUE, CIIOCOOHOCTh aIallTUPOBATHCS K SMOIMOHAIbHBIM
M3MEHEHUSIM U MIPOSIBISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIlUM, BKIIOYAIOMIEH CTPEMJIEHHE K JOCTHKEHUIO LEIH W
yCIIEXy, ONTHUMHU3M, HWHHUIUATUBHOCTh, YMEHHUE JEWCTBOBAaTH MCXOHS H3 CBOHUX
BO3MOKHOCTEH;

SMIIATHH, BKIIOYAIOMICH CIIOCOOHOCTh MOHHUMATh SMOLHMOHAIBHOE COCTOSHHC
JIPYTUX, YYUTHIBATh €T0 MPU OCYILIECTBICHUU OOIIEHHUS, CHIOCOOHOCTh K COUYBCTBHUIO U
COIEPEKNBAHUIO;

COITMAJILHBIX HABBIKOB, BKIIOYAIONINX CIIOCOOHOCTh BBICTPAMBATh OTHOIICHHUS C
JIPYTUMH JIFOABMU, 3a00TUTHCS, TPOSBIIATH HHTEPEC U pa3peiiaTh KOHMIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 10 kjacce npeaMeTHbIE Pe3yiabTaThl Ha 0Aa30BOM YpOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUN:

JIEMOHCTPUPOBATh Ha TMpUMEpax poib M MecTo (GU3UKM B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4YyHOM KapTUHbBl MHpa, B Pa3BUTUU COBPEMEHHOM TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOM JIEATEILHOCTH JIIOJIEH;

VUYUTHIBATh  TPAHUIBI  MPUMEHEHHS]  HM3YYCHHBIX  (U3MUECKUX  MOJIEIICH:
MaTepuaibHas TOYKA, WHEpPIUATbHAs CHUCTEMa OTCYETa, aOCOJIOTHO TBEPIOE TEIO,
WJICAUIbHBIA Ta3, MOJEIHA CTPOCHHS Ta30B, JKUAKOCTEM M TBEPABIX TEJ, TOYCYHBIN
ANIEKTPUUYECKUH 3apsi/i PU pelieHn: PU3NUECKUX 3a]1ay;

pacrio3HaBath (puznueckue SBICHHUS (MPOIECChl) M OOBSCHATH MX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KMHETUUYECKOW TEOPUM CTPOCHHS BEUIECTBA U
AJIEKTPOJAVMHAMUKH: PABHOMEPHOE M PABHOYCKOPEHHOE NPSMOJUHENHOE JBHXKEHUE,
CBOOOJHOE TaZeHHE Tell, NBUKEHUE MO OKPYKHOCTH, WHEPIUS, B3aUMOJICUCTBUE TEl,
i dy3usi, OpOyHOBCKOE ABUKEHUE, CTPOCHUE KUJIKOCTEH M TBEPABIX TEJ, U3MEHEHHE
o0bEéMa Teln Mpu HArpeBaHuM (OXJIAXKICHHH), TEIUIOBOE pPAaBHOBECUE, HCIApeHHUE,
KOHJEHCAIMs, TJIABJIICHUE, KPUCTAJUIN3alKsl, KUTIEHUE, BJIIAXKHOCTh BO31YyXa, MOBBILICHUE



JaBJICHUS ra3a IpHU €ro HAarpeBaHWU B 3aKPBITOM COCYZE, CBA3b MEXIy NapaMmeTpamMu
COCTOSIHHSI Ta3a B M30MpOoleccax, AIEKTPU3alus Tell, B3aUMOACHCTBHE 3aps/I0B;

OMUCHIBATh MEXAaHUYECKOE JIBIDKEHUE, WCIONb3yd (U3NYECKUE BEIUYUHBL:
KOOpAMHATA, MyTh, MEPEMEIIECHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHUJla, UMILYJIbC
Tena, KWHETUYECKas »JHEprusi, IOTEHLMaJbHAs »JSHEprus, MeXaHudeckas padora,
MEXaHWYEeCKas MOIIHOCTH; MPHU OMHUCAHUU MPABUIBLHO TPAKTOBATH (PU3UUECKHI CMBICIT
UCIIONIb3YEMBIX BEJIMYMH, WX O0O3HAueHUS W EOUHHIBI, HaXOAUTh (POPMYIIHI,
CBSI3bIBAIOIME TAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMHU BEJIMUYNHAMU;

OINUCHIBAaTh W3YUYECHHBIE TEIUIOBBIE CBOMCTBA TENl U TEIUIOBBIC SIBJICHUS, UCIIOJIb3YS
¢u3nueckre BEIMYMHBI: JaBJICHHUE Ta3a, TEMIlepaTypa, CpeaHsIsl KMHETUUYECKas 3HEprus
XaO0THYECKOTO  JIBIDKEHUS MOJICKYJ, CpEeIHEKBaJpaTHUHAs CKOPOCTh  MOJEKYI,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSsSI dHeprusi, paboTa raza, Kod(h(UIMEHT IMOJIE3HOTO
JIEUCTBUS TEIUIOBOTO JIBUraTelis; MPU OMNMCAHUM NPAaBUIBHO TPAKTOBATh (DU3MUYECKUN
CMBICIT HCIOJb3yEMbIX BEJIWYUH, UX OOO3HAUECHMS] U €IUHUIIBI, HAXOAUTHb (POPMYIIHI,
CBSI3BIBAIOIINE TAHHYIO (PU3UUYECKYIO BEIMYUHY C APYTUMHU BEIHUHNHAM;

OMHCHIBATh M3yYEHHBIC JIIEKTPUYECKHE CBOWCTBA BEIIECTBA W DIEKTPHUUECKHE
aBIeHUsT (IIPOIECCHI), HCHONB3Ysl (U3MUECKUE BEIWYHHBI: JJICKTPUUYCCKUN 3apsf,
AIIEKTPUYECKOE T0JIe, HANPSXKEHHOCTD MOJIA, MOTEHLMA, Pa3HOCTh MOTEHIUANIOB; MpU
OMHCAaHUU TPABUIBHO TPAKTOBATh (PU3MUYECKHI CMBIC] MCIONb3YyEMbIX BEIMYMH, HUX
0003HAYCHUSA U €IUHHIIBI; YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIINE MAHHYIO (PU3NYECKYIO
BEJIMYUHY C JPYTHUMH BETUYMHAMU;

aHaJIM3UPOBATh (PU3MUECKUE MPOLIECCHI U SBICHUS, UCTIOIB3Ys (PU3NUECKHUE 3aKOHBI
W TPUHIUIBL 3akoH BcemupHoro Ttsrorenus, |, |l u Il 3axkonsr HeroTona, 3axoH
COXPAHEHUST MEXaHWYECKOW DSHEPIuH, 3aKOH COXPAHEHUS WMIIYJbCa, TPUHIUI
CYNEpHO3UIMA CWUJI, TPUHIUI PABHONpPABUS HHEPIHAIBHBIX CHUCTEM OTCYETA,
MOJICKYJISIPHO-KUHETHUECKYI0 TEOPHUIO CTPOCHHs BEIIECTBa, Ta30BbIE 3aKOHBI, CBS3b
CpeaHell KWHETHMYECKOM OHHEPruH TEeIJIOBOIO JBMKEHHMS MOJEKYJl C aOCONIOTHOMN
TEMIIEpPAaTypol, MEPBBIA 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHEHMsS AJIEKTPUUYECKOTO
3apsiga, 3akoH KylioHa, mpu ATOM pas3nudarh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €ro
MaTEeMaTUYECKOEe BBIPAKEHUE U yCIIOBUA (TPaHULIbI, 00JIaCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TMPHUHIMIBI JEHCTBUS MAaIlUH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3iauyarh YCIOBHS HX O€30MacHOr0 HCIOJB30BaHUSA B TOBCEIHEBHOM
KU3HU;

BBITIOJTHATH KCTIEPUMEHTHI TT0 HCCIIEAOBAaHNIO0 (PU3UUECKUX SBICHUI U MPOIIECCOB C
UCIOJb30BAHUEM MPSMBIX U KOCBEHHBIX HM3MEPEHMH, HpU 3TOM (POPMYIUPOBATH
npoOsemMy/3agadyy M THUIIOTE3y YYEOHOro OKCIEpMMEHTa, coOWpaTh YCTAaHOBKY U3
MPeIOKEHHOT0 000PY0BaHMSI, TPOBOAUTDH OMBIT U (POPMYIUPOBATH BHIBOIBI,



OCYIIIECTBJISITh NPSIMbIE U KOCBEHHBIE M3MEPEHUST (PM3UUECKUX BEIMYMH, TIPU STOM
BBHIOMPATh ONTUMAIBHBIM CHOCOO W3MEPEHUS W HCIIOJIB30BAaTh HW3BECTHBIE METOIBI
OLICHKH MOTPEITHOCTEN U3MEPEHU;

UCCJIeIOBATh 3aBUCUMOCTU MEXIY (DU3UYECKUMU BEIMYMHAMH C UCIOJIb30BAaHUEM
NPSIMBIX MU3MEPEHUH, PU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATh PE3yibTaThl
MOJIYYCHHOM 3aBUCUMOCTH (DU3UYECKUX BEIMYHMH B BUJIE TaOMUIl W TpaduKOB, JeiaTh
BBIBOJIBI 110 PE3YJIbTATAM UCCIIEIOBAHUS;

coOJI0/1aTh MpaBuiia 6€30MacHOTO TPY/a MPU MPOBEACHUU UCCIEIOBAHUM B paMKax
y4eOHOTO SKCIEPUMEHTa, Y4eOHO-MCCIEI0BATEIbCKON M MPOEKTHON JEATEIBHOCTH C
MCIIOJIb30BAaHUEM U3MEPUTEILHBIX YCTPONUCTB U 1a00paTOPHOTO 000PYAOBAHMUS;

pemaTth pacuy€THBIC 3a/laud C SIBHO 3aJaHHOM (DM3UYECKONW MOJEINbI0, MCIOJIb3Ys
(¢u3nyeckue 3aKOHbI U TPHUHIMIBI, Ha OCHOBE aHaln3a YCJIOBHS 3aJayd BbIOUpPATh
(U3UYECKYIO0 MOJIEIb, BBIIETATh PU3NUECKUE BETUYUHBI U ()OPMYIIbI, HEOOXOUMBIE IS
€€ pelleHUs, TPOBOAUTH PACYEThl U OLICHUBATH PEAIBHOCTH IIOJYYEHHOIO 3HAYEHUS
(bu3nyeCcKo BETUUYUHBI,

peliaTh Ka4eCTBEHHBIC 3a/Ja4M: BBICTPAaUBATh JIOTUYECKU HENMPOTUBOPEUHUBYIO
LETOYKY PACCYXKJICHUW C ONOpPOM Ha W3YyYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH WU
(bu3nYecKue SABIICHUS,

UCIIOJIb30BaTh TIPU PEIICHUH Y4YeOHBIX 3a/lad COBPEMEHHbIC WH(OpPMAIMOHHbBIC
TEXHOJIOTUU [IJI1 TOWUCKA, CTPYKTYPUPOBAHUSA, HHTEPHOPETALMU U NPEACTABICHUA
y4eOHOUM W Hay4yHO-TIOMYJIApHOU MHGOPMAIMU, IOTYYEHHON U3 Pa3IuYHbIX UICTOUHUKOB,
KPUTUYECKU aHATTM3UPOBATH MOJIyHaeMyr0 HHGOPMAIIHIO;

NPUBOJUTH MPUMEPHI BKIIAJa POCCHMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKU, OOBSICHEHUE MPOIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKU U
TEXHOJIOTHH;

HCIIOJB30BaTh TEOPETUUECKUE 3HAHUS 1O (PU3MKE B TMOBCEAHEBHOW JKU3HU JJIS
obOecrieueHnss 0€30MACHOCTH TIpU  OOpalllEHWH ¢ TPUOOpaMU U TEXHUYECKUMU
YCTPOWUCTBAMH, I COXPAHECHHS 3JI0POBbsl W COOJIIOJACHHUS HOPM JKOJOTHYECKOTO
TOBEJICHUS B OKPYKAIOIIEH CpeJIE;

paboTaTh B TPYIINE C BBHIMOJHEHUEM PA3JIMYHBIX COIIMATIBHBIX POJICH, MJIAHUPOBATH
paboTy Tpynmbl, palUOHAIBHO pachpeicisaTh O00S3aHHOCTH U IJIAHUPOBATH
NEATEIbHOCTh B HECTAHAAPTHBIX CUTYyallUsX, aJ€KBaTHO OLIEHMBATh BKJIaJ KaXJ0ro W3
YYaCTHHKOB TPYMIIBI B pEIIEHUE PaCCMATPUBAEMOM MTPOOTIEMBI.

K koniy oOyuenuss B 11 kijacce mnpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPpaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh Ha TMpUMEpax pob W MecTo (GU3NKM B (HOPMHPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHbl MHUpPa, B PAa3BUTHUM COBPEMEHHOM TEXHHUKH U
TEXHOJIOTUHA, B TMPAKTHYECKOW JAEATEIBbHOCTU JIFOAEH, LEIOCTHOCTh W €IMHCTBO
(bu3MYecKoi KapTUHBI MUPA;



YUUTHIBaTh TPAHUIBl MPUMEHEHUSI U3YYCHHBIX (PU3MUECKUX MOJENEH: TOUCUHBIN
ANEKTPUYECKUH 3apsl, JIyd CBETa, TOUECUHBI MCTOYHUK CBETA, S/I€pHAsl MOJEIb aToMa,
HYKJIOHHAS! MOJIEJIb aTOMHOTO SI7[pa MPH PEeIIeHnU GU3NYECKUX 3a/1a4;

pacno3HaBath (U3MYECKUE SIBICHUS (MPOIECChl) U OOBACHIATH HUX HAa OCHOBE
3aKOHOB AJICKTPOJUHAMUKH W KBAHTOBOW (DU3HUKHU: DBIEKTpUYECKas MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XUMHUYECKOE, MAarHUTHOE JCWCTBUS TOKa, B3aUMOJCHCTBUE
MarHuTOB, 3JIEKTPOMAarHuTHasi MHAYKUUS, JEMCTBUE MATHUTHOTO IMOJIS Ha MPOBOJHUK C
TOKOM M JABWXKYIIUNCS 3apsii, 2JIEKTPOMarHuTHbIE KOJIeOaHUsI U BOJHBI, IPSIMOJIMHENHOE
pacnpocTpaHEHUE CBETa, OTpPaKEHHWE, MpejoMIIeHHe, WHTeppepeHius, audpakius u
noJIsipy3alisl CBeTa, JUcIepcus cBera, (ortoanekrpudeckuii 3hdext (pororddexr),
CBETOBOE JaBJICHHE, BO3HMKHOBEHHE JIMHEMYaTOro CHEKTpa aTroMa BOJOpOAa,
€CTECTBEHHAs U UCKYCCTBEHHAs paJuOaKTUBHOCTb;

ONHUCHIBATh M3YyUYEHHBIE CBOMCTBAa BeUIeCTBA (DJIEKTPUYECKUE, MAarHUTHBIE,
ONTHYECKHUE, BIEKTPUUECKYI0 MPOBOJUMOCTb PA3JIMYHBIX CPEN) U DIEKTPOMArHUTHbBIC
ABJICHHSI (IIPOLIECCHI), UCIOJIBb3Yd (PU3NYECKHE BEIMYMHBI: 3JIEKTPUUYECKUN 3apsii, cuia
TOKa, DJJIEKTPUYECKOE HANpPsDKEHHE, DSJIEKTPUYECKOE CONPOTUBIIECHUE, Pa3HOCTh
MOTEHIMAJIOB, 3JIEKTPOABIIKYIIAs cujia, paboTa TOKa, MHAYKIMS MAarHUTHOTO MOJIs, CUila
Awmrniepa, cuna JlopeHIa, WHAYKTMBHOCTh KATYLIKH, 3HEPrUsl DSJIEKTPUYECKOTO M
MarHMTHOTO TOJIEH, MEepUoJl U YacToTa KoyiebaHUi B KoyeOaTeIbHOM KOHTYpE, 3apsl U
CHUJla TOKa B IMpOLIECCE TAPMOHUYECKUX HJIEKTPOMATHUTHBIX KoyieOaHuil, (HOKycHOe
paccTOSIHUE M OINTHYECKas CWIa JIMH3bl, IpPU ONUCAHUM MPABUIBHO TPAKTOBATh
(bu3nyeCKnuil CMBICIT UCIIOJIb3YEMBIX BEJIMYMH, UX 0003HAYCHUS] U €IUHMIIBI, YKa3bIBaTh
(bopMyIibl, CBSI3bIBAIOIINE JAHHYIO (DU3MUECKYIO BEIMUUHY C IPYTMMH BETUUMHAMU;

ONUCHIBATh W3YUYCHHbIE KBAHTOBBIC SIBIICHUS U MPOIIECCHI, UCTIOIb3Ys (HU3NUECKHE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI M YAaCTOTa CBETA, SHEPTHUS
1 UMITyJibC (POTOHA, MEPUOJ MOTypacaga, SHEPrus CBsI3U aTOMHBIX sIJIep, IPHU ONKUCAHUU
MPAaBUJIBHO TPAKTOBATh (PU3UUECKHI CMBICI HCIOIb3yEMbIX BEIUYUH, UX 0003HAUYCHUS U
€IMHHULIbI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE JAHHYIO (PU3UYECKYIO BEIMYUHY C
JIPYTUMU BEIMYMHAMM, BBIYUCIIATH 3HaUEHUE (PU3HUECKON BEJIMYUHBI,

aHAJIM3UPOBaTh (PU3NYECKHE MPOLECCHI U SBJICHUS, UCIOb3Ys (PU3HMUECKUE 3aKOHBI
Y TOPUHIUIBL 3aKk0oH OMa, 3aKOHBI MOCJIEIOBATEIBLHOTO U MapajyIeIbHOr0 COSAMHEHUS
MPOBOJHUKOB, 3akOoH Jlxoyis—JleHna, 3aKOH 3JIEKTPOMATHUTHOW WHAYKLIHWH, 3aKOH
MPSAMOJIMHEMHOIO  paclpOCTPAHEHUs CBETa, 3aKOHBl OTPAXKEHHSI CBETA, 3aKOHbI
MpEJIOMJIEHUSI CBETa, ypaBHeHHE OWHIITeNHHa aisi Qotorddexra, 3aKOH COXpaHEHUs
SHEPrUu, 3aKOH COXPAHEHUS HMMIYJbCa, 3aKOH COXPAaHEHHUs SJIEKTPUUYECKOro 3apsja,
3aKOH COXpaHEHHUsI MacCOBOI'O YUCIa, MOCTYyJIaThl bopa, 3aKOH paJuoaKkTUBHOIO pacnaja,
OpyU STOM pa3nuyaTh CJIOBECHYIO (OPMYJIHUPOBKY 3aKOHA, €ro MaTeMaTH4YecKoe
BBIPa)KEHHE U YCIOBHS (TpaHULIbl, 00J1aCTH) TPUMEHUMOCTH;



OTpeeNATh HANpaBlIEHWE BEKTOpa MHAYKIMM MarHUTHOTO TOJIA MPOBOJHHUKA C
TOKOM, CHJIbl AMriepa u cuiibl JIopeHia;

CTPOUTh M OMHCHIBATh M300pa)kKeHHE, CO37AaBacMOE€ IUIOCKUM 3€pKajioM, TOHKOU
JIMH30M;

BBINOJIHATH 3KCIEPUMEHTHI 110 UCCIEAOBAHNIO PU3NUECKUX SBJIECHUN U IPOLIECCOB C
UCIIOJIb30BaHUEM TIPSAMBIX U KOCBEHHBIX HM3MEPEHH: MpU 3TOM (POpMYIUPOBATH
npoliieMy/3ajauy MU TUIOTE3y Yy4eOHOro OHKCIEPUMEHTa, COOMpaTh YCTAaHOBKY U3
IPEI0KEHHOTO 000pyI0BaHus, IPOBOJIUTH OIBIT U (POPMYJIUPOBATH BHIBOBI;

OCYIIECTBIIATh IPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BEIMYMH, IPU ITOM
BbIOMpATh ONTUMANbHBI CIOCO0 M3MEPEHHs M HCIOJIb30BATh H3BECTHBIE METObI
OLIEHKH MOTPETHOCTEN U3MEPEHU;

HCCIIEIOBaTh 3aBHUCHUMOCTH (DPM3MYECKHX BEIMYMH C HCIOJB30BAHUEM MPSIMbBIX
U3MEpPEHUIl: TpU STOM KOHCTPYHPOBATh YCTaHOBKY, (UKCHUPOBATh PE3YJbTaThl
MOJIyYEHHOW 3aBUCUMOCTU (PU3MUYECKUX BEJIMYMH B BUAE TaONUIl U IpadUKOB, JeNaTh
BBIBO/JIBI 110 PE3yJIbTaTaM MCCIIECOBAHMS,

co0roaTh mpaBuia 6€30MacHOro TPyAa MPU MPOBEACHUH MUCCIEAOBAHUN B paMKax
y4eOHOTO0 JKCHEPUMEHTa, y4eOHO-MCCIEeTOBATENFCKON W TMPOCKTHOW IEATEIBHOCTH C
MCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONUCTB U JJaOOpaTOPHOro 000pyA0BaHNUS;

pemath pacuy€THble 3aJaud C SIBHO 3aJaHHOW (PU3MYECKOW MOJEINbIO, HCIOIb3Ys
¢dbusznueckne 3aKOHBI W TPUHIMIBI, Ha OCHOBE aHalnM3a YCJOBHS 3a/addl BBIOMPATH
(U3UYECKYIO0 MOJIEIb, BBIACIATh (PU3HMUECKUE BETUYUHBI U (POPMYJIbl, HEOOXOIUMBIE IS
e pelleHus, NMPOBOJUTh PacyE€Thl U OLIEHHWBATH PEATbHOCTb IMOJIYYEHHOIO 3HAYCHUS
(hU3UIECKOM BEITUYMHBI,

pelath KayeCTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMYECKH HEMPOTHUBOPEUHUBYIO
[ENOYKY pacCyKJIEHUH C Omopoll Ha U3YyYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(uznyeckue sBJICHUS;

MCIIOJIb30BaTh NPU pPELIEHUH Y4YEeOHBIX 3aJad COBPEMEHHbIE HH(OpPMAlMOHHBIE
TEXHOJOTMHM JUIA TIOMCKa, CTPYKTYpUPOBAHHUSA, HHTEPHPETAUH U TMPEICTaBICHUS
y4eOHOI M HAYYHO-TIOMYJIIPHON HH(POPMAITUH, TTOTYYCHHON U3 Pa3UnYHBIX HCTOYHUKOB,
KPUTHYECKH aHAJIN3UPOBATH MOTydyaeMyr0 HHPOPMAIIHIO;

OOBSICHATh TMPUHIUIBI ACUCTBHUS MAalIWH, MPHOOPOB M TEXHUYECKHX YCTPOMHCTB,
pa3ianyaTh YCIOBHs UX O€30MaCHOTO MCIIOIb30BAHUS B TOBCEAHEBHON KU3HU;

NPUBOIUTH TPUMEPHI BKJIAJa POCCUHUCKUX U 3apyOCKHBIX YUYEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U
TEXHOJIOTHH;

HCIOJIb30BaTh TEOPETHUYECKHE 3HAHUS MO (U3MKE B TMOBCEIHEBHOM KHU3HU IS
oOecrieueHrss 0O€30MACHOCTH TMpH OOpallleHuHd C MNOpudopaMH W TEXHUYECKUMU
yCTpOMCTBaMH, JJIsi COXPAHEHHUs 3I0POBbsi M COONIOACHHUS HOPM 3KOJOTHYECKOTO
IIOBEJICHUS B OKPYKAIOIIEeH cpene;



paboTaTh B TPYyIIE C BHIIOJIHEHUEM Pa3IMYHBIX COLMAIBHBIX POJICH, IIaHUPOBATH
paboTy Tpymmbl, paMMOHAIBLHO pacHpeneiisaTh O0OS3aHHOCTH ©  IUIAHUPOBATH
NEATEIbHOCTh B HECTAHAAPTHBIX CUTYyalUsAX, aJC€KBATHO OLICHUBATH BKJIAJ KaXKJOrO U3
YYaCTHUKOB TPYMIIbI B PEIICHUE pacCMaTpUBAEMON TPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbF72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika 0 1 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 19
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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



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

Hroro no pazneny

Paznen 4. 9JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
41 MeKTpoCTatiia 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6nmoreka [JOK
4.1 7
IICMEHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK



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

4.3 ATOMHOE SApO

Uroro no pazgeny

16

https://m.edsoo.ru/7f41c97¢c

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

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 6 nggﬁ;ﬁ;{;gﬁ}; £41097¢
Hroro no pasneny 6
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

61 OSoGuarouee nowropere ‘ pmetsoosuntelsr
Hroro no pasneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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




HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE

Ne ara nudpoBLIe
Tema ypoxka Koutpoabnubie IIpakTuyeckue A op

n/n Bcero p 6 u3ydyeHusi oOpasoBaTesibHbIE

padoThbI padoTbI pecypebi
®dusrka — HayKa O MPUPOJIC.
1 Hayunsie MeT(?)IK bl HO?I;)H:HI/UI 1 bubmorexa HOK
e . https://m.edsoo.ru/ff0c32e2

OKPY>KaIOIIIEer0 MUpPa
Ponb u mecTo pusuku B

5 (GhOopMHUPOBaHUH COBPEMEHHOMN 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JIIOIeH
MexaHnueckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmoreka [IOK
nBuxenus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE ITPAMOIIMHEWHOE 1 bubnnorexka [JOK
JIBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MTPSIMOIMHEUHOE 1 bubnuoreka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOonHOe majieHne. Y CKopeHue 1 bubnmnoreka [JOK
CBOOOAHOTO MAJACHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe 1BU>XEHUE.

7 JIBrm>keHre MaTeprabHON TOYKH I10 1 bubmorexa HOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 KonTponbhas pabora "Kunemaruka" 1 1



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

[Ipunnun otHOCcHUTENbHOCTH [ anumnes.

9 HuepunanbHble CUCTEMBI OTCUETA bubmmorexa LIOK
prt N ’ https://m.edsoo.ru/ff0c3be8
ITepBbiii 3akoH HproTOHA
Macca tena. Cuia. [punnun
10 CYIEepIO3UINU CHII. BTopou 3akon bubmmorexa LIOK
yrep ' p 5 https://m.edsoo.ru/ff0c3be8
HproTona asis MarepuaibHOU TOYKU

1 Tperuu 3akon HeroToHa niis bubnnoreka [HOK
MaTepHAIBbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro TsaroreHus. Cumna

12 TshxecTH. [lepBas kocMuueckas bubamorexa LOK

e https://m.edso0.ru/ff0c3d00
CKOPOCTh

13 Cuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenus. Koaddunment tpenus.

14 Cuia Zﬁn OTI/IBJ'IGI?I/I(lS)I pu BI/IE(GHI/II/I bubmorexa HOK

P pua https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH WJIU Ta3e
[locTynarenbHOE U BpalaTeibHOE

15 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubnmnorexa [JOK
MowmenT cunsl. [lnedo cumel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENa
HMitynbsc MaTepUabHON TOUYKH,

16 CHUCTEMBbI MaTePUAIIbHBIX TOYEK. bubnmnorexa [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbCca. PeakTuBHOE MBIKEHME
PaGoTta 1 MOIITHOCTH CHITBI.

17 Kunernueckas sHeprusi MarepuajibHON bubnnorexka [JOK

TOYKH. TeopeMa 00 U3MEHEHUH
KUHETHYECKON SHEPTHUn

https://m.edsoo.ru/ff0c4502



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

18

19

20

21

[TorennmaneHas 3HEPrHUsL.
[ToTeHumanbHas F3HEPrus yupyro
nehOpMUPOBAHHOU MPY>KUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MTOBEPXHOCTU 3EMIIH

[ToreHnuuanbHple ¥ HEMOTEHIIMAIbHbBIC
cuibl. CBs3b pabOTHI
HEMOTEHUUAIbHBIX CUJI C U3MEHEHHUEM
MEXaHUYECKOW SHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHSI MEXaHHUUYECKOU
SHEPTUu

JlaGopaTopHnas pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHEHHEM MEXaHMYECKOW YHEPTUHU
TeJa Ha IPUMEPE PACTSHKCHUS
PE3UHOBOTO JKI'yTa»

KonrponbHas pabora no reme

«Kunemaruka. /luHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

bubmuorexa [JOK
https://m.edsoo.ru/ff0c461a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

22

OCHOBHBIE TIOJIOKEHHUST MOJIEKYISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
nsxkenue. Auddysus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc?2

23

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEN
Y TBEPIBIX TEN

24

25

Macca monekyn. KonuuectBo
BemlecTBa. [locrossuHas ABoraapo

TemoBoe paBHOBecue. TemnepaTypa



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

u e€ usMmepenue. lllkana remneparyp
Lenscus

Wneansueiii raz 8 MKT. OcHoBHOE

bu6mmoreka [IOK

26 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
97 CpeHel KHHETHYECKOM SHEPruun bubnnoreka HOK
JIBUKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenaeneeBa-Knanelipona
28 3akoH JlanbToHAa. ['a30BbIe 3aKOHBI
JlaGopaTtopHnast pabora
29 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napameTpaMH COCTOSHUS
Pa3peKeHHOTro raza
H3onponecchl B UACATBHOM ra3e U uxX bubnuorexa [IOK
30
rpaguyecKoe npeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Bnytpennss sneprus
TEPMOIMHAMUYECKOU CUCTEMBI U
31 crocoObl e€ m3MeHeHus1. KonmmuecTBo bubmuorexa [JOK
TEIUI0THI U paboTa. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPTUS OJJHOATOMHOT'O UI€ATTHHOTO
rasa
bu6nmoreka [JOK
32 Braer Tentonepeain https://m.edsoo.ru/ff0c5c36
Y ienbHas TEIIOEMKOCTD BEILIECTBA.
33 KonmgecTBo TEIIIOTHI pH bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5¢c36
Tertonepenayde. AnnabaTHbBIN TIpolece
34 [lepBrlii 3aKOH TEPMOJUHAMUKY U €TI0 bubnuorexa [IOK

MMPUMCHCHHUC K U30IIpoIecccaM

https://m.edsoo.ru/ffOc5efc



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

HeoOpaTtumocTs nporeccos B

35 npupojie. Bropoit 3akoH bubmmorexa [JOK
prposte. BTop https://m.eds00.ru/ff0c6230
TEPMOJUHAMUKHU
36 ITpunnun nevicrBus u KII/I TermoBoi bubmuorexa [JOK
MaIIHbI https://m.edsoo.ru/ff0c600a
37 [uxn Kapuo u ero KI1JI
38 DKoJIoru4YecKre mpooIeMbl
TEIUIOPHEPTETUKHU
39 O6o6maromuii ypok «MotekysipHast bubnnoreka [JOK
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo0.ru/ff0c6938
KonTponbhas pabota no Teme
40 «Momnexynspnas pusuka. OCHOBBI bubmmorexa [JOK
YU ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
41 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnnorexa [HOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOcCoIOTHAsI 1 OTHOCUTETbHAS
42 BJIAKHOCTh BO3/1yxa. HachleHHbIN bubmmorexa [JOK
Ayxa. m https://m.edsoo.ru/ff0c64d8
nap
TBeépnoe teno. Kpucrammueckue n
43 aMmopdHbIe Tena. AHU3OTPOIIHS bubnmnorexa [JOK
CBOHCTB KpHUCTAILIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpucTayisl. COBpEeMEHHBIC MaTEPHAITBI
[MnaBneHue U KpUCTATUTH3AIIHSL.
44 VnenbHas TenioTa MiaaBiIeHUs bubmorexa HOK
8 ' https://m.edso00.ru/ff0c6708
CyO6numarus
bubmuorexa [JOK
45
YpaBHeHHE TeIIOBOro bananca https://m.edsoo.ru/ff0c6820
46 OnexTpuzanus Tei. JINEKTPUIECKUU bubnuorexa [IOK



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
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
https://m.edsoo.ru/ff0c6820

3apsna. ,HBa BHUJA SJICKTPUUCCKHUX
3apsga10B

https://m.edsoo.ru/ff0c6bcc

IIpoBOIHKKH, TUATIEKTPUKU U

47 IIOJIYIIPOBOJHUKHU. 3aKOH COXPaHEHUS bubmmorexa [IOK
YHPOBOA ’ p https://m.edsoo.ru/ffOc6bcc
AJIEKTPUUECKOT0 3apsia
B3aumoneuncTBue 3aps10B. 3aKOH
48 Kynona. ToueuHBIN dIIEKTPUUECKUU bubmmorexa [IOK
y ' p https://m.edsoo.ru/ffOc6ced
3apsia
Hanps>k€HHOCTB 3IIEKTPUUECKOTO
49 nons. [puHnmn cynepnosuuuu bubnuorexa [JOK
SJIEKTPUYECKUX ToJer. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cun 37eKTpoCcTaTHIeCKOTo
50 moist. [Toreniman. PasHoctn bubmmorexa [TOK
’ AT, https://m.edsoo.ru/ffOc6f00
MMOTEHIINAIOB
ITpoBOMHUKY U TUDIEKTPUKH B
51 anpeKT 0CTaTHYECKOM noljm bubmmorexa [TOK
P ’ https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
bu6mmoreka [IOK
52 OnexrpoeMrocTs. Konmencaro
P A P https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD IIIOCKOTO
53 KOHJIEHCATOpa. DHEPrus 3apsyKeHHOTO bubmmorexa LHOK
pa- p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
54 JlaGopatopHas pabota "M3mepenue
3JIEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIMIT NEKCTBUS U IPUMEHEHNE
55 KOHJIEHCATOPOB, KOMMUPOBAIBHOTO

ammapara, CTpyHHOIro IpuHTepa.



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

DneKTpocTaTHUeCcKast 3alluTa.
3azemileHue IEKTPOpruOOpOB

56

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jyist
y4acTKa [enu

57

[MocnenoBarenbHOE, MapajiebHOE,
CMEIIaHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabota
«M3yveHne cMEIIaHHOTO COCTUHECHUS
PE3HUCTOPOBY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

58

59

60

61

PaboTa 1 MOLTHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

3akon OMa AJist OTHOM (3aMKHYTOM)
anekTpuueckoii nenu. Koporkoe
3aMblkaHue. JJaboparopHas pabota
«M3mepenune DJIC ucTouHMKa TOKA U
€r0 BHYTPEHHETO COITPOTHBIICHUS

ONEeKTpOHHAs MPOBOAUMOCTb TBEPIBIX
METAJIJIOB. 3aBUCUMOCTD
COINPOTHUBIICHUS METAIIJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

DNEKTPUYECKUH TOK B BaKyyMe.
CBoucTBa AJIEKTPOHHBIX TYYKOB

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

62

[TomynpoBoIHUKH, UX COOCTBEHHAs U
pUMecHas MpoBOAUMOCTh. CBOMCTBA
p—n-nepexona. [lonynpoBogHUKOBBIE
npudopbI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae



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

DNEKTPUYECKUH TOK B PaCTBOPAX U

paciuiaBax 3JE€KTPOJIMTOB. bubnmoreka [JOK

63 1
DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DIIEKTPUUECKUH TOK B Ta3ax.

64 CamocTosTeTbHBIN U 1 bubnmoreka [JOK
HECAMOCTOSITEIBHBIN pa3psia. MoaHusl. https://m.edsoo.ru/ff0c84ae
IIma3ma
DneKTpuuecKkue Npudopsl U

65 YCTPOMCTBA U UX IIPAKTUYECKOE 1 bubnnorexa [HOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

66 O06o0marmuii ypok 1 bubnnoreka [JOK
«INEKTPOIUHAMHUKAY https://m.edsoo.ru/ffOc88be
KonrponbHas pabora no reme

67 «Qnekrpocraruka. [IocTosHHBIM 1 bubnuoreka [IOK
JJIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»
PesepBHblit ypok. O600maronuii ypok bubmmorexa [IOK

68 1
o temam 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



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
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoxa Bcero Konrpoabueie  Ipaxrueckue fl[:;:el{l/lﬂ :)I;l[()l:ll:())]:;feﬂbﬂble
padoTbI padoThbI pecypeni
[TocTosiHHBIE MAarHUTBI U UX

1 B3auMoOeicTBUE. MarHuTHOE II0JIE. 1 bu6nmorexa LIOK
Bekrop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHuTHON MHIYKIIUH
MarauTtHoe 1ose MPOBOJHHKA C

5 TokoM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
B3anmoaeiicTBre mpoBOHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopnas pabora «3yueHue 1 1 bubmmnoreka HOK
MAarHUTHOTO IOJIA KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJIS HA
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

4 JlabopaTopHas pabota 1 1 bubmuoreka [JOK
«HccnenoBanne neMcTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TTOJIS Ha

5 JBIOKYIIYIOCS 3apSKEHHYIO YACTHILY. 1 bubnuoteka [JOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpoMarHuTHas HHAYKIus. [ToTok

6 BEKTOpa MarHUTHOU uHAyKuuu. 31C 1

HWHIAYKIUH. 3aKkoH BHCKTPOMaTHHTHOﬁ



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

nHaykuu Papanes

10

JlaGopaTopHas paboTta
«HccnenoBanue sIBICHUS
ANEKTPOMArHUTHOW WHTYKITHFD)

NuaykTuBHOCTD. SIBIICHUE
camouHaykiuu. JIC caMOUMHAYKIIUH.
DHeprusi MAarHUTHOTO TIOJIST KaTYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE IOJIe

TexHuueckue ycTpoicTBa u ux
MPUMEHEHHUE: TTOCTOSIHHBIE MAarHUTHI,
3IIEKTPOMATHUTHI, 3JIEKTPOABUTATEND,
YCKOPHUTEIIN 2JIEMEHTapPHBIX YaCTHILI,
WHAYKIIMOHHAS TI€Yb

O6o6maromuii ypok «MarautHoe
noJie. DNeKTPOMarHuTHasT MHAYKIIUSD)

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6nmorexa [IOK
https://m.edsoo.ru/ff0ca600

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas pabota no teme
«MarHuTtHOE 1oJIe.
DNeKTpOMarHuTHasi UHIYKLUS»

bubmmoteka IIOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXAHUYECKUE
koseOanus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBparienue sHEprun

bubmmoteka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil Tpy3a Ha
HHUTHU OT JJIMHBI HUTHU U MAaCChI I'py3a»

14

Konebarenbubid koHTYp. CBOOOIHBIE

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcb820



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

OJICKTPOMArHMTHBIC KoJieOaHus B
nacajibHOM KoJieOaTeIbHOM KOHTYpC.
Amnanorus MCKAY MCXaHUYCCKNMU U
OJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akon
COXPAHCHUS SHCPIrUr B UACAIIbBHOM
KoJIe0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasnenue o 3aTyxaromux
KoseOaHusX. BeIHYKICHHBIC
MeXaHHYecKue konebanusa. Pe3onanc.
BreIHyKICHHBIC 2JIEKTPOMAarHUTHBIC
KoJeOaHus

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

17

[lepemennbId Tok. CUHYCOUJAIbHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MIEPEMEHHOI0 TOKa. AMIUITUTYAHOE U
JICWCTBYIOIIEE 3HAYEHHUE CHIIBI TOKA U
HaIpsKEeHUs

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpaucpopmarop. Ilpoussoacrso,
nepeavya u noTpedieHue
JIEKTPUYECKON SJHEPTUN

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHUE IEKTPUIECKOT0 3BOHKA,
reHeparopa NepeMeHHOro TOKa,
JIMHUH 3JIeKTponepeaady

DKOJIOTHYECKUE PUCKHU TIPU
MPOU3BOJICTBE JIEKTPOIHEPTUH.
KynbTypa ncnosnp3zoBanus
3JIEKTPOIHEPTUHU B MOBCEHEBHOU
KA3HU

bu6nmnorexa LIOK
https://m.edsoo.ru/ff0cc324



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

MexaHuyeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb

bubnunoreka LIOK

21
pacnpoCTpaHEeHUS U JUTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunble ¥ MPOIOJILHBIE BOJIHBI
99 3ByK. CKOpOCTH 3BYyKa. ' pOMKOCTh bubmmoreka [JOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHHIE BOJIHBI, UX
23 CBOMCTBA U cKopocTh. [lIkana bubamorexa LOK
P ' https://m.edsoo.ru/ffOccfeQ
AIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBsi3u. Pagmonoxkarus
o5 KonTponbnas pabota «KoneGanus u bubmmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonHENHOE pacpoOCTpaHEHHE
26 CBETa B OJTHOPOJHOM Cpeje. bubmuoreka [JOK
Todeunblili ICTOUHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
OTtpaxenue cBeTa. 3aKOHbI
27 oTpaxxeHus ceera. [loctpoenue bubmmorexa LIOK
P ora. 1oeTb https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B IJIOCKOM 3epKajie
IIpenomnenue ceera. [TonHoe
28 BHYTpeHHee oTpakeHue. [IpenenbHbin bubmuorexa [JOK
YTOJ TTOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHHUS
29 JlaGopatopnas pabora «3mepenue bu6muoreka [JOK
[1OKa3aTelIs IPEJIOMIICHHUS CTEKIIa https://m.edsoo.ru/ffOcd67a
30 JIunzel. [TocTpoeHne n300pakeHH B bubmmoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. Popmyiia TOHKOM JIUH3BL.
VBenu4yeHue JTNH3EI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «MccrnenoBanue cBOCTB
M300paXEHUI B TUH3AX»
Hucnepcus cera. Cl0KHBIN COCTaB
39 oenoro ceera. L{er. JlabopaTopnas
pabota «Habmonenne aucnepcuu
CBETa»
33 Nnrtepdepennus creta. Audpaxims bubmmoreka [JOK
ceera. JludpakinonHas pemérka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. Bbu6moteka [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue npuOOpbI U yCTPOUCTBA U
YCIIOBHSI UX 0€301MacHOTO IPUMEHEHUS
['paHuIBl TPUMEHUMOCTH
36 KJIacCUYeCKOW MexaHukH. [locTynarsl bubnnorexa [JOK
CIIELIMAIBHOU TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIEHOCTH
OTHOCHUTENBHOCTH OJIHOBPEMEHHOCTH. BuG OK
nom
37 3ameIeHre BpEMEHH U COKpaIlleHue smorera L
https://m.edsoo.ru/ffOcfad2
JUTUHBI
OHeprus ¥ UMIYJIbC PENSITUBACTCKON Bu6 OK
38 gacTullbl. CBS3b MaCChI C YHEPTHEH U noimorexa L
https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHsl OKOS
Kontponbnas padota «Onrtuka. BuG OK
39 OCHOBBI CIETIHATTHFHON TEOPUHU nomorexa I

OTHOCHUTCIBHOCTH

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otounbl. opmyna [Mnanka. DHeprus

bubnunoreka LIOK

40
Y UMITYJIBC JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAHUE Eu6 [TOK
nOIMoTEKA
41 . A.T.
porosppexra. Ompirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poTodddexra. YpaBHEHHE
42 BH“HmTeI(/llea .]'qu)l(b(i)OTOB(l)(geKTa bubmorexa LOK
g i https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» porospdexra
Jasnenue ceera. Onbitsl [1. H.
43 JlebeneBa. XuMHuueckoe JCUCTBUE bubmorexa OK
AcBa. A https://m.edso0o.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTBa u
MPaKTHYECKOE TPUMEHCHHUE:
44
(dhoToseMeHT, GOTOIATUHK,
CONHEeYHas OaTapesi, CBETOUOT
45 Pemenue 3amad mo reme «1eMEHTHI bubmmoteka IIOK
KBaHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. ONbBITHI
46 Pezepdopaa mo paccesHuio o-4actu brbmmorexa [TOK
POHOPA P t https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aTroma
bu6nmorexa LIOK
47 IT b
OCTyIaTRl bopa https://m.edsoo.ru/ff0d0Oafa
H3znyyenne u norionieHue (oToOHOB
48 II I/Iyl';{e eXx0/Ie aTOMEIlH co H(;I;o OBHS bubmorexa [JOK
p pexol . g P https://m.edsoo.ru/ffOd0afa
SHEPTUH Ha Apyroi. Buasl criekTpoB
BoaHoBbIe cBOHCTBa YacTull. BoJIHEI
- bubnuotexa [JOK
49 ne bpouns. Kopnyckynsipro-

BOJIHOBOU AyaJIn3M. CnoHTa"HHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
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BBIHYXXJICHHOC U3JTYUCHUC

50

51

52

53

54

55

OTKpBITI/Ie PaAnO0aKTHUBHOCTHU. OMBITEI

Pesepdopaa no onpexnenenuio cocrasa

PaaAOAKTUBHOI'O U3JTYUYCHUSA

CaorictBa anbda-, 6era-, raMma-
u3nydeHus. Bnusaue
PaIMOaKTUBHOCTH Ha KUBBIC
OpTraHU3MBI

OTKpBITHE IPOTOHA U HEHUTPOHA.
N3otomnbl. Anbda-pacna.
DNEeKTPOHHBIM U TO3UTPOHHBIW OeTa-
pacnan. 'aMmma-u3inydenue

DHeprusi CBA3U HYKJIOHOB B siJIpe.
Snepusbie peakuu. A nepHbIn
peaktop. [Ipobrnemsbl, mEpPCIEKTUBHI,
JKOJIOTUYECKUE aCIEKTHI SIACPHOU
SHEPreTUKHU

OnemeHTapHble YacTULIBI. OTKpBITHE
no3uTpoHa. MeTo/pl HaOM01eH!s U
pPErucTpanyy dJIEMEHTapHBIX YACTHLI.
Kpyrastii cton «@yH1aMeHTalIbHbIE
B3anMoOJAeucTBHA. EMMHCTBO
(bu3nYeCKOr KapTUHBI MUPa»

Konrtponsnas pabdora "SnepHas
¢uzuka"

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

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

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d0e38

56

Bupn 3B€3nH0r0 HeOa. Co3Be3nus,
SIPKHUE 3BE3/IbI, TNTAHETHI, UX BUANMOE
nBrokenne. ConHeyHas cCUCTeEMa



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

S7

Comnnaue. CoyHeuHast aKTUBHOCTD.
Hctounuk sueprun CoiiHIla U 3BE3]1

58

3BE3bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/1bI TTTABHOW
MOCIEN0BAaTENbHOCTH. BHyTpeHHEE
cTpoeHue 3B€311. COBpeMEHHbIE
MPEJICTABICHUS O TPOUCXOKICHUH U
spoJrrorinu CoJTHIIA U 3BE3 ]

59

Muneunsin [lyTe — Hama I'anakTuka.
[Tonoxenue u nmxenue CoyHua B
lanaktuke. ['anaktuku. YepHbie
JBIPBI B SIPAX TaJaKTUK

60

Bcenennas. Pazberanue rajakTuk.
Teopus bosbmoro B3peiBa.
PennkroBoe uznydeHue.
MeraranakTuka

61

62

63

HepemeHHHe HpO6J’IeMH ACTPOHOMUU

O6o06uaromuit ypok. Ponb dpuzuku u
aCTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COITUATLHOM 1
ATUYECKOH cdepax AeaTeIbHOCTH
YJeJIOBEKa

O6o6maromuit ypok. Pois u Mmecto
(GU3MKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O6o0maromuii ypok. Pois
¢buznueckoil reopun B GOpMHUPOBAHUU
MpEJCTaBICHUN 0 (PU3NYECKOM
KapTUHE MHpa




O6o06mraromuii ypox. Mecto
(hbU3UYIECKOI KapTUHBI MHPa B 00IIIEM

65 1
PSIy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEJICTABICHUN O IPUPOE

66 PesepBHbIil ypok. MarHutHoe noie. 1
DneKTpoMaruHuTHast MHIYKIUS
PesepBHblii ypok. Ontrka. OCHOBBI

67 CHEIHAILHON TeOpUn 1
OTHOCUTEITLHOCTH
Pesepnbiii ypok. KBantoBas ¢pusuka.

68 DNeMEeHThI ACTPOHOMUH U 1 bubmmorexa [JOK

P https://m.edsoo.ru/ff0d1784
acTpou3uku
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






