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INOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢usnke 0a30BOTO ypOBHS Ha YPOBHE CPETHEro O0OIIero
oOpa3oBaHus pa3padOTaHa Ha OCHOBE IOJIOKEHH M TpeOOBaHUM K pe3yJibTaTaM
OCBOCHHSI OCHOBHOM 00Opa3zoBaTenbHON mporpamMmmbl, npencraBieHHbix B OI'OC
COO, a Takxe ¢ yu€roMm (enepanbHOil pabouel MPOrpamMmbl BOCIHUTAHUS U
KOHIEMNIMK TpernogaBaHus ydeOHoro mpeamera «@Pusmka» B 00pa3oBaTEIbHBIX
Opra”Hu3alusIX Poccniickon ®enepanun, peanu3yromnx OCHOBHBIE
oOpa3oBaTesIbHbIE IPOTPAMMBI.

Copepxanue mnporpamMmbl MO (PU3MKE HalpaBlIeHO Ha (opMHpOBaHHUE
€CTECTBEHHO-HAYYHOU KapTUHbI Mupa oOy4vatomuxcs 10—11 kinaccoB npu oOydeHUH
ux (u3uke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-IEATEIbHOCTHOIO MOIXO/A.
[Iporpamma no usuke coorBercTByeT TpedboBanusim GI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEAMETHBIM U METAIlPEIMETHBIM pe3yJibTaTaM O0y4YeHUs], a TaKKe
YUYHUTHIBAET HEOOXOJMMOCTh pPEANTH3ALUUU MEKIPEAMETHBIX CBs3ed (PU3MKH C
€CTECTBEHHO-HAYYHBIMHU Y4Y€OHBIMU MIpeAMETaMu. B Hell onpenenstoTcss OCHOBHBIE
e u3y4eHus: (GU3uKu Ha ypOBHE CpeHEro 0011ero o0pa3oBaHusl, MIAHUPYEMbIe
pe3yJIbTaThl OCBOCHUS Kypca (PU3UKU: TUUHOCTHBIE, METAIPEAMETHbIE, TPEIMETHbIC
(Ha 6a30BOM ypOBHE).

[Iporpamma 1o pu3MKe BKIIIOYAET:

* IJIAHUPYEMBIE Pe3yJIbTaThl OCBOCHUS Kypca (pr3uku Ha 0a30BOM YpOBHE, B

TOM YHCJI€ IPEIMETHBIE PE3YIIbTAaThI IO FOJjaM 00yUYEeHUS;

- coJepkaHue yuyeObHoro npeamera « Pu3nka» Mo rogam o0ydeHwUs..

du3znka Kak Hayka O HauOosiee OOIIMX 3aKOHax MPUPOIbI, BBICTyHas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUi 00 okpysxarorieM mupe. LlIkonbHbIN Kype pusukn — cucteMooOpa3yronuit
JUI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DU3NUYECKHE 3aKOHbI
JeXaT B OCHOBE IMPOIECCOB U SBJICHUM, HU3y4aeMbIX XHMHUEH, OHOJIOTHEH,
buszuyeckoir reorpadueir u actpoHomuen. Vcmosb3oBaHME W AKTUBHOE
npUMeHeHne (U3MYECKUX 3HAHUM  OmlpenessieT XapakTep U Pa3BUTHE
Pa3HOO0OPa3HBIX TEXHOJIOTHH B Chepe IHEPTeTUKH, TPAHCIIOPTA, OCBOCHHSI KOCMOCA,
MOJIYYEHHS] HOBBIX MATEpPHAJIOB C 3a/laHHBIMU CBOMCTBAMM W Jpyrux. M3yueHue
(U3MKKM BHOCUT OCHOBHOM BKJIaJ B (pOpMUpPOBaHHE €CTECTBEHHO-HAYYHOU KAPTHUHBI
Mupa oOyyaroumxcs, B (OPMUPOBAHHWE YMEHHMH NPUMEHSATh HAYYHBIM METOA
MTO3HAHUS MPU BBINIOJHEHUH UMHU Y4€OHBIX HUCCIIEOBAHUM.

B ocHOBY Kypca ¢pu3uku 151 ypOBHSI CpeIHETO 00111er0 00pa30BaHus MOJ0KEH
PSI UAEH, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHIHUIIBI €70 TOCTPOCHHUS.



Hoes yenocmuocmu. B COOTBETCTBUM C HEH Kype SIBISCTCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepuall U3 BCeX pas3/iesioB (M3MKHU, BKIIOYAET KaK
BOIPOCHI KJIIACCUYECKON, TaK M COBPEMEHHON (DU3UKH.

Hoesn eenepanuzayuu. B cooTBeTcTBUM € HeW Marepualn Kypca (QHU3UKU
o0beMHEH BOKpYr ¢u3nueckux Teopuil. Benymmm B Kypce sBISeTCS
dbopMupoBaHUEe MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U
ToJIe.

Hoes eymanumapuzayuu. E€ peanuzanuss NOpeanosaraeT MCIOJIb30BaHUE
FYMaHUTapHOTO TNOTEHIMana (pU3NYECKONM HayKH, OCMBICICHHE CBSI3U Pa3BUTHS
($U3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MTPOOIEMaMHU.

Hoes npuknaonou nanpasnennocmu. Kypce Gpusuku npeamnonaraetT 3HaKOMCTBO
C IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOIMYECKHUX IIPUIIOKEHUN U3YYCHHBIX
TEOPUH U 3aKOHOB.

Hoes osxonocuzayuu peamusyeTcss TMOCPEIACTBOM BBEJICHHUS DJIEMEHTOB
coJiepKaHusl, MOCBAMIEHHBIX 9KOJIOTMUYECKUM MTPo0IeMaM COBPEMEHHOCTH, KOTOPhIE
CBSI3aHBI C PA3BUTHUEM TEXHUKH U TEXHOJIOTHH, a TakXe OOCYXKIEHUs MpoOsieM
paIoHaIBHOTO MIPUPOIOTIOIB30BAHMUS M 9KOJIOTHYECKON O€30MaCHOCTH.

CTepXHEBBIMU dJIEMEHTAMU Kypca (PU3WKM Ha YPOBHE CPEIHETO OOIIero
oOpa3oBaHus SBIAIOTCS (Pusnyeckue Teopuu ((popmMupoBaHHE MPEACTABICHHUN O
CTPYKTYype MOCTpOCHHS (HU3HUECKOU TeOpUur, posii (PyHIaMEHTAIbHBIX 3aKOHOB U
MIPUHITUTIOB B COBPEMEHHBIX MPEACTABICHHIX O TIPUPOJIC, TPAaHUIIAX TPUMEHUMOCTH
TEOPHH, TSI OTTMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH ¥ IPOIIECCOB).

CHCTeMHO-AesTEeNbHOCTHBIN MOAXO0M B Kypce (PU3MKHU peanusyeTcsi Mpexie
BCEro 3a CYET OpraHU3alMM HKCIEPUMEHTAIBHON JeATEIbHOCTH 00Yy4arouuxcsl.
J1y1st 6a30BOTO YPOBHA Kypca (PU3UKHU — ATO UCIIOIH30BAHNUE CUCTEMBI (DPOHTATHHBIX
KPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOPHIE B IPOrpaMMe
no (usuke OObEIMHEHbI B OOIIMI CNHCOK YYEHMUYECKUX MPaKTUYECKUX paloT.
Boigenenue B yka3aHHOM IiepeyHe JabopaTOpHbIX pabOT, MPOBOAUMBIX IS
KOHTPOJISI U OLICHKH, OCYIECTBIISIETCSI Y4aCTHUKaMH 00pa30BaTEeIbHOTO Ipolecca
UCXOJl U3 OCOOEHHOCTEW TUIAHMPOBAHUSA U OCHaleHusi kabuHetra Quiuku. [Ipu
ATOM O00ecHeuYrBaeTCsl OBJIaJIeHUE OOyYalOIIMMHUCS YMEHHUSIMU TMPOBOAMTH
KOCBEHHBIE HM3MEPEHMsI, MCCIICAOBAHUSA 3aBUCUMOCTEH (DM3MYECKUX BEIUYHUH H
ITIOCTAHOBKY OIBITOB MO MPOBEPKE MPEIJI0KEHHBIX TUIIOTES.

bonblioe BHUMaHKE yAEISETCS PEIIEHUIO PACUETHBIX U KaU€CTBEHHBIX 3a/1au.
[Tpu 3TOM AJ1 pacu€THBIX 3a/1a4 NPUOPUTETOM SIBIISIFOTCS 3aJ]a4 C SIBHO 3a/1aHHOM
¢usznyecKkol MOAENbI0, MO3BOJIAIOIINE NPUMEHATH W3YYCHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO paszena Kypca, TaK U MHTETpUpYys 3HAHMS W3



pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
0o0OBbsCHEHHE TMpOTEeKaHUsi (U3MYECKUX SBJICHHM U MPOLIECCOB B OKPY’KAIOIIEH
KU3HU, TpeOytomme  BbIOOpa  (u3MuUeckod  MoAend  AisS  CHUTYyaluH
MIPAaKTUKOOPUEHTHPOBAHHOI'O XapaKTepa.

B cootBerctBuu ¢ TpedoBanusiMu @I'OC COO k MaTepuanbHO-TEXHUYECKOMY
o0ecrieueHnto yuyeOHOro mpoiiecca 0a30BbIid YpOBEHb Kypca (PU3MKH Ha YpOBHE
cpenHero oomiero oOpa3oBaHUSA JOKEH HM3y4yaThCs B YCIOBHUSX MPEIMETHOTO
kaOuHeTa (U3MKM WM B YCIOBUSAX HHTETPUPOBAHHOIO KaOWHETa MpPEeIMETOB
€CTECTBEHHO-HAYYHOI0 IMKJIa. B kabuHere QU3MKU NOIKHO OBITH HEOOXOIHUMOE
naboparopHoe OOOpYyIOBaHUE JJIsi BBIIOJHEHUS YKa3aHHBIX B IPOrpaMMe IO
(pu3HKEe yUEHUYECKUX TPAKTUUYECKUX pa0OT U IEMOHCTPALIMOHHOE 000PYJOBaHUE.

JleMoHcTpalluoHHOE  00OpyJoBaHME (QOpMHUPYETCSI B COOTBETCTBUH C
OPUHLUIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH U 00€CHeuyMBaeT IOCTAaHOBKY
INEPEUYUCIIEHHbIX B NporpaMMe M0 (U3MKE KIIOUEBBIX JAEMOHCTpalUud IS
UCCIEOBAHMUS  M3yYa€MbIX  SBJICHMA W  MPOLECCOB, OSMIHUPUYECKUX H
(yHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JIabopatopHoe o00OOpynOBaHUE [UIsI YYEHHUYECKUX MPAKTHUYECKHX padboT
(dopMupyeTcss B BUIE€ TEMAaTUYECKUX KOMIUIEKTOB U OOECIEYMBAETCS B pacyére
OJIHOTO KOMIUIEKTa Ha JBYyX oOywaromuxcs. TemaTHuecKue KOMIUIEKTHI
71a00paTOPHOTO OOOpPYAOBAHUS JOJKHBI OBITh MOCTPOEHbI HA KOMIUIEKCHOM
UCIIOJIb30BaHUU aHAJIOrOBBIX W IM(POBBIX NPUOOPOB, @ TAKKE KOMIIBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BUJIE IIU(PPOBBIX J1a00paTOpUil.

OCHOBHBIMHU 1IEJISIMU U3y4€HUs PU3UKHU B 001IEM 00pa30BAHUHU SABJISAIOTCS:

- (opmupoBaHue HHTEpeca M CTpEMJIEHUS OOYy4YalOIIMXCA K HAy4HOMY
U3YYEHUIO TPUPOAbI, PA3BUTUE HUX MHTEUIEKTyaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEIA;

 pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS U (popMuUpoBaHUe
UCCJIeI0BATEIHLCKOIO OTHOIICHUS K OKPYKAIOUIUM SIBJICHUSM;

+ (opMHUPOBaHHE HAYYHOT'O MUPOBO33PEHHUS KaK pe3yybTaTa U3y4eHHs] OCHOB
CTpOCHHS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (DU3HKHU;

- (opmupoBaHue yMeHUH OOBACHATH SBJICHHUS C HCIOJb30BAaHUEM
($u3HUeCKUX 3HAaHUI 1 HAYYHBIX JOKA3aTeIbCTB;

- (GopMHUpOBaHHME MPEACTAaBICHUN O poiu (U3UKU IS Pa3sBUTHS JPYTHX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJOTUH.

JlocTkeHne 3TUX Lenel 00ecreuynBaeTcsl peuieHHeM CIeAYIOIUX 3a1ad B

npoliecce U3y4eHus Kypca GU3NKU Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus:



 MpuoOpeTeHre CUCTEMbI 3HAaHUHM 00 001X (PU3HUUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpUsIX, BKIIOYAs MEXaHUKY, MOJEKYISIpHYIO (HU3HKY,
AIIEKTPOUHAMUKY, KBAHTOBYIO (PH3UKY H 3JIEMEHTHI aCTPOPHU3UKH;

- (opmupoBaHue yMEHUW TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
00BbsACHEHUS] PU3NYECKUX SIBJIICHUU B IPUPOJIE U JJIS IPUHSATHUSA
MIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

« OCBOEHHME CIOCOOOB pEHIEHUS PA3IUYHbIX 337ad C SBHO 3aJaHHOMN
¢du3nueckoil MOJENbI0, 3a/lay, MOAPAa3yMEBAIOIIUX CAMOCTOSITEIHHOE
co3anue (pU3NYECKON MOJEINH, aleKBaTHON YCIOBHSM 331a4U;

« TOHUMaHuE (U3NYECKUX OCHOB M MPHUHIMIOB JIEUCTBHUSI TEXHUYECKUX
YCTPOMCTB M TEXHOJOTMYECKHUX MPOLIECCOB, UX BIMSIHUSA HA OKPYKAIOLIYIO
cpeny;

+ OBJAJCHHE METOJAMH CAMOCTOSITEIBHOIO ILIAHUPOBAHUS U IPOBEACHUS
(pU3HUECKUX SKCIIEPUMEHTOB, aHAlIKW3a M HMHTEpIpETalui HUHPOpPMALIHH,
ONpPENEIEHUS JOCTOBEPHOCTH ITOIYYEHHOTO PE3YJIbTaTa;

 CO3[IaHUE YCIIOBHM ISl Pa3BUTHSI YMEHMI MPOEKTHO-UCCIIEN0BATEIBCKOM,
TBOPYECKOU IESITENBHOCTH.

Ha wusyuenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CpEIHEro OOIIEero
oOpazoBanust otBoautcs 136 yacoB: B 10 kiacce — 68 vyacoB (2 yaca B HElEl0), B
11 kmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipepnaraempiii B mnporpamme 1o (U3MKE MEpedyeHb JIa0OpaTOPHBIX H
NPAaKTUYECKUX paboOT SBISETCS PEKOMEHJOBAaHHBIM, YUMTENb JI€JaeT BbIOOD
IOpOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB € YYETOM HWHAUBUAYAIbHbBIX
0COOEHHOCTEN 00yUaroIMXCA.



COIEPKXAHUE OBYYEHUA
10 KJTACC

Pa3nes 1. ®u3nka u MeToAbl HAYYHOI'O IO3HAHMSA
®dusnka — Hayka o mpupoae. HayuHbele MeTOAbI MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb skcriepuMeHTa 1 TEOpHH B MPOLIECCE MO3HAHUS IPUPOABI. DKCIIEPUMEHT
B (hu3HKe.
MonennpoBanue pU3NUYECKUX ABJIECHUH U MpolieccoB. HayuHble runoTessl.

dusnyeckue 3aKOHbl U TEOpuH. ['paHUIBI TPUMEHUMOCTH (PU3MUECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUS.

Pons u Mecro ¢usuku B (HOpMUPOBAHMH COBPEMEHHOW HAYYHOU KapTUHBI
MUpa, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AnHanoroBele 4 UU(GPOBBIE H3MEPUTEIbHBIE MPUOOPBI, KOMIBIOTEPHbBIE
JATYUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aABMkKeHUE. OTHOCUTENBHOCTh MEXAHUYECKOTO JIBHXKECHHS.
Cucrema orcuéra. Tpaekropusi.

[Tepemernienne, CKOpOCTh (CpefHsii CKOPOCTb, MTHOBEHHasi CKOPOCTH) H
YCKOPEHHUE MaTepUaJbHOW TOUYKH, MX NPOCKIMHU HA OCH CHUCTEMBI KOOPAMHAT.
CioxxeHue nepemMeneHnil U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSIMOJIMHEIHOE JBUKeHue. ['paduku
3aBUCHUMOCTH  KOOPAHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepEMEILICHHS
MaTepUaAIbHOW TOYKH OT BPEMEHH.

CBobOosHOE TazieHne. Y CKOpeHHE CBOOOTHOTO MaCHUS.

Kpuonuueinnoe nsuxenue. JBukeHne MaTepruaibHONM TOUKH IO OKPY>KHOCTH
C IIOCTOSIHHOM II0 MOZAYJIKO CKOPOCTBIO. YTJIOBas CKOPOCTb, JUHEWHAss CKOPOCTb.
ITepuon u yactora obparnienus. LleHTpocTpeMUTEIbHOE YCKOPEHHE.

TexHuyeckre yCTpONCTBA W NPAKTHUYECKOE MPUMEHEHUE: CIHUAOMETD,
JBI>KEHUE CHAPSOB, LIEMTHBIE U PEMEHHBIE TIepeIadHn.

Jlemoncmpayuu

Mogenbs cucteMsl OTCYETA, WIUIFOCTpPALsd KUHEMATHYECKUX XapaKTEPHUCTHK
JIBH>KCHUSL.

[IpeoOpa3zoBanue NBUKEHUIN C UCIIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B Pa3pEKEHHOM IIPOCTPAHCTBE.



HaGnronenue aBukeHus Tena, OpOIIEHHOTO MOJ YIJIOM K TOPU30HTY HU
TOPU30HTANIBHO.

N3mepeHne yckopeHusi CBOOOIHOTO MaJeHUsI.

Hanpagnenne ckopoctu pu ABMKEHUH 1O OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3yueHne HEPAaBHOMEPHOIO JIBUKEHHS C LEIbIO OINPEICICHUS MTHOBEHHOU
CKOpOCTH.

HccnenoBanne COOTHOMEHUS MEXKAY MTyTSMHU, IPOUICHHBIMH TEJIOM 3a
MOCJIEIOBATEIBbHBIE PABHBIE TPOMEKYTKHA BPEMEHHU ITPU PABHOYCKOPEHHOM
JIBWKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydenune nBMKEHHUS IAPUKA B BA3KOM )KUIKOCTH.

N3yuenune aBMxKEHUS Tea, OPOUIEHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuka

[Ipuauun  otHocurensHOcTH  ['ammnes. IlepBeii  3akoH  HeroToHa.
HNuepuuanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cyneprosunuu cuii. Bropoit 3akon Herotona st
MaTepuaabHON Touku. Tpernit 3akoH HeroTOHA 17151 MaTEpUanbHbIX TOYEK.

3akoH BcemupHoro TtsaroteHus. Cuna Tsbkectu. llepBas kocMuueckas
CKOpOCTb.

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

Tpenue. Bunbl Tpenust (mokos, CkoiabxeHusi, kaueHus). Cuna tpenus. Cyxoe
TpeHue. Cuiia TpeHUs CKOJBXKEHUS U cuiia TpeHus okosi. KoadduuueHt tpenus.
Cuita conpoTUBIIEHUS MIPH IBUKEHUU TEJa B AKUJIKOCTH WIIN Ta3e.

[TocTtynarenbHOE U BpalllaTeIbHOE JBIKEHUE a0COJIFOTHO TBEPAOTO TEa.

MOMEHT CHJIBI OTHOCUTEJIBHO OCH BpaiieHusa. I[liedo cuibl. YcioBus
paBHOBECUS TBEPIOIO TEIIA.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUE: MOIIINITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SBnenune nHepuum.

CpaBHeHHE Macc B3aUMOJICMCTBYIOIINX TEJI.

Bropoii 3akon HerotoHna.

N3mepenne cuil.

CioxxeHue cuil.

3aBUCUMOCTH CHJIbI YIIPYTOCTH OT AehOpMaLIIH.

HesecomocTs. Bec Tena npu ycKOpEHHOM NOABEME U TAJCHHH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbXEHUSI.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buael paBHOBECHS.



Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3yuenue aBmxKeHUs1 OpycKa 1o HaKJIOHHOU MIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJI YOPYTOCTH, BO3HUKAKOIIMX B MPYXUHE U
PE3MHOBOM 00pa3siie, OT ux aedopMariuu.

UccnegoBanne ycinoBuUM paBHOBECUS TBEPJOrO TeNa, HUMEKOLIEr0 OCh
BpaLlCHHUS.

Tema 3. 3axonbl cCOXpaneHUusn 6 MexaHuKe

NmMnynbee MatepuanibHOM TOYKH (T€Na), CUCTEMbl MaTEPUATbHBIX TOYEK.
WMty nbC CHIIBI 1 I3MEHEHHUE UMITYJIbCa TeJla. 3AKOH COXPAHEHHSI UMITYJIbCA.
PeaktuBHOE IBUXEHUE.

PaGoTa cuiibl. MOIITHOCTD CHJTBI.

Kunetnueckass sHeprus marepuaibHOl TOukh. Teopema 00 H3MEHEHHH
KUHETUYECKOU IHEPTUU.

[ToreHunanbHas SHEPrusl. [ToreHunanbHas SHEPIus YIPYro
nehopMUPOBaHHOM NPYKUHBL. [loTeHIMaIbHAS SHEPTHsl Tela BOJIU3U MOBEPXHOCTH
3emin.

[ToreHuuanbHple W HENOTEHUHAIBHBIE  CHIIBL. CBs3p  paboOTHI
HEMOTEHLIHAIBHBIX CHJI C ©3BMEHEHUEM MEXaHWYECKOUM SHEPTUU CUCTEMBI TeJl. 3aKOH
COXpaHEHHs] MEXaHUYECKOU IHEPTUMU.

Yupyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4yeckre yCTpOMCTBA M NMPAKTHYECKOE NMPUMEHEHHE: BOJOMET, KOIIED,
MPY>KUHHBIN MTUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMIYJIbCA.

PeakTuBHOE NBUXKEHUE.

[lepexoa NOTEeHIMATILHON SHEPTUU B KHHETUYECKYIO U 00paTHO.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

N3yyenue aOCOIOTHO HEYNPYroro yaapa ¢ MOMOMIbIO JABYX OIMHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOTHI CUJIBI ¢ M3MEHEHUEM MEXaHWYECKON SHEPTrHH
TeJa Ha IPUMEpE PACTSKEHHS pE3UHOBOIO JKI'yTa.

Pasznen 3. MousekyasipHas pu3nKa U TEPMOAUHAMHUKA
Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYJIAPHO-KUHETHUECKON TEOPUU U MX OMBITHOE
obocHoBanue. bpoyHoBckoe nBumxenue. uddysus. Xapaktep HABIKEHUS H
B3aUMOJICHICTBUS YacTHIl BemiecTBa. MoJenu CTpPOeHHS Ta30B, XKHUIKOCTEH WU



TBEPIBIX TEN U 00BICHEHUE CBOMCTB BeIlleCTBA HA OCHOBE 3TUX Mojeneil. Macca u
pa3mepsl MoJiekyi. KonnuectBo BemectBa. [loctosiHaass ABorapo.

TennoBoe paBHOBecue. Temmneparypa u €€ usmepenue. lllkama temneparyp
Llenbcus.

Mopenb uaeansHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYIIPHOKMHETHYECKOM
TEOpUU WJICATLHOTO Ta3a. AOCONIOTHas TeMiepaTypa Kak Mepa CpeaHei
KMHETUYECKOW 3HEpruM TEIUIOBOrO JBHKEHHA 4dactull raza. lllkama temmeparyp
KensBuna. T'a3oBbie 3akoHbl. YpaBHeHue MeHneneeBa—Kamneiipona. 3akoH
HanbroHa. M3omponeccsl B HUACAIBHOM Tra3e C IMOCTOSHHBIM KOJUYECTBOM
BeliecTBa. ['paduueckoe mnpeacTaBICHHE M3O0MPOLECCOB: H30TEPMaA, H30X0pa,
nzo0apa.

TexHuueckue yCTpOWCTBA U MPAKTHUYECKOE NPUMEHEHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOLIME JUCKPETHOE CTPOEHHE BeulecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COEIMHEHUN.

OnbITel 110 1P PY3UN KUAKOCTEN U ra30B.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JOKa3bIBAOIINE CYILIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aUMOJICCTBHUSI.

Mopaenb, WTIOCTpUpYIOLIas IPUPOAY AABICHUS T'a3a HA CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YPAaBHEHHE COCTOSIHUS WICAIBHOIO Trasa,
U30ITPOLIECCHI.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

OnpeneneHrne Maccbl BO3yXa B KJIACCHOW KOMHATE€ Ha OCHOBE M3MEPEHUU
00BbEMa KOMHATHI, TaBJICHUSI U TEMITEPATypPhl BO3IyXa B HEH.

Uccnenoanue 3aBUCUMOCTH MEK]y MTapaMeTPaMH COCTOSTHUS Pa3pEKEHHOTO
rasa.

Tema 2. OcHosbl mepmooOuHaAMUKU

TepMmoanHamMuueckass cucreMa. BHyTpeHHsisi SHEprusi TEPMOAMHAMUYECKON
CUCTEMBI U crIocoObI e€ m3MeHeHnus. KonmdecTBo TermioTel u paborta. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  MJEAJIbHOTO  Traza.  Buubl  Temionepeaayu:
TEIIONPOBOIHOCTh, KOHBEKIIUS, U3Jy4CHHUE. Y IeJIbHAs TEIVIOEMKOCTh BEILIECTBA.
KonuuecTBo TemIoTh NpH TeIIONepeaye.

[Tonsitue 00 aagmabatHoM mporiecce. llepBbiii 3aKOH TEPMOIUHAMUKH.
[IpuMeHeHre MepBOTrO 3aKOHA TEPMOJAMHAMHMKU K u3omponeccaM. ['paduueckas
UHTEpIpeTanus padoThl rasa.



Bropoii 3akoH TepmoanHamuku. HeoOpatuMocTh nMpoI1ieccoB B MPUPOJIE.

TeroBble  MammHbl.  [IpuHIUOBI ~ ACUCTBUS  TEIUIOBBIX  MAIIIMH.
[IpeoOpa3oBanus SHEpruu B TEIIOBBIX MamuHax. Koadduument mnoneznoro
neuctBus TerwtoBod mammHbL. [lukn KapHo u ero kosdduimeHT moie3Horo
JEUCTBUA. DKOJIOTHUECKHUE MPOOJIEMBI TETIOAHEPTETUKH.

Texnuueckue ycTpoicTBAa M MPAKTUYECKOE MPUMEHEHUE: JBUTATellb
BHYTPEHHETO CrOpaHusi, ObITOBOI XOJIOJUIbHUK, KOHIULUOHED.

Jlemoncmpayuu

W3mMeHeHne BHYTpPEHHEH SHEpPIrUM Tejla MPU COBEPIIEHUH PAOOTHI: BBUIET
npoOKu u3 OyTBUIKM IOJA JEWCTBUEM CXKATOTO BO3/AyXa, HarpeBaHue s@upa B
JATYHHOU TPYOKe MyTEM TpeHUs (BUACOEMOHCTPALIHS).

N3meHeHre BHYTpEeHHEH 3Hepruu (TeMiieparypbl) Teja pu Terionepeaaye.

OneIT 0 a1MabaTHOMY pacIIMPEHUIO BO3AyXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopaenu nmapoBoil TypOUHBI, IBUTATENs] BHYTPEHHETO CrOPaHusi, PpEaKTUBHOIO
JIBUTATEIS.

Yuenuueckuii sxcnepumenm, i1abopamopHule pabomuol

N3mepenne yaenbHON TEeII0EMKOCTH.

Tema 3. Aepecammnvie cocmoanus eeuwgecmea. Dazosvie nepexoovl
[TapoobOpazoBanue u konjaeHcanus. Mcnapenue u kumneHue. AOCONIOTHASA U

OTHOCHUTEJIbHAA BIIAXKHOCTh BO3Ayxa. HacblllleHHBIM map. YaenbHas TEIuoTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMITEPATyPhl KUTICHUS OT 1aBJICHHUS.

Teépnoe Teno. Kpucrannmmueckue u aMmopHbie Tena. AHU3O0TPOIHS CBOWCTB
kpuctaiioB. JXunkume xpucrtamisl. CoBpeMeHHbIE Marepuanbl. [lnaBneHue u
KpUCTaJUIU3anus. Y iefibHas TeruioTa miasieHus. Cyoaumanus.

VYpaBHeHue TEMI0BOrO OanaHca.

TexHuueckre yCTpOWCTBA M MPAKTHUYECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAJTOPUMETP, TEXHOJIOTUU TOJIYUYECHUS COBPEMEHHBIX MAaTEpUAJIOB, B
TOM YHCJIE HAHOMATEPUATIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoOIiCTBa HACBIIICHHBIX APOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

Crioco0Obl u3MepeHUs BIAXKHOCTH.

HaOnronenue HarpeBaHus U TUIABJICHUS KPUCTAIUIMUECKOTO BEIIECTBRA.

JleMOoHcTpanust KpuCcTasioB.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

N3MepeHne OTHOCUTENBHOW BIAXKHOCTH BO3YyXa.



Paznen 4. JiaekTpoaMHaAMUKA

Tema 1. Inekmpocmamuxa

DIneKTpu3aus Te. DIeKTPUUIECKUil 3apsia. J[Ba Buaa 31eKTpUUECKUX 3apsJIOB.
[IpoBOAHUKM,  JUPJACKTPUKKA W TMOJYOPOBOJHMKUA. 3aKOH  COXPaHCHHUS
AIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHbIi 35€KTpUUECKUN 3aps/l.
Onektpudeckoe mnoje. Hanpsok€HHOCTh  3nekTpudeckoro mosst.  [lpuHnmn
CYNEPIIO3ULHH DJICKTPUUYECKUX ToNer. JIMHUM HanpssKEHHOCTU BJIEKTPUYECKOTO
HOJISL.

Pa6ora cuin anekrpocrarnyeckoro noss. [lorennnan. Pa3HocTs noTeHIIMANOB.
IIpOBOHUKM W JUANEKTPUKHA B 3JIEKTPOCTATUYECKOM IToiie. JlM3jieKTpruyeckas
MIPOHUIIAEMOCTb.

DnekTpoéMKOCTh. KoHaeHcaTop. DIEKTPOEMKOCTh IUIOCKOTO KOHJEHCATOPA.
OHeprus 3apsHKEHHOr0 KOHAEHCATOopa.

TexHHYecKue YCTpOWCTBA M IPAKTHYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL,
ANEKTPOMETpP, DJIEKTPOCTATUYECKasl 3alllUTa, 3a3€MJICHUE AJIEKTPONPUOOpPOB,
KOHJICHCATOp, KOMMPOBAJIBHBIN anmnapar, CTpyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLIAIN IEUCTBUSA JIIEKTPOMETPA.

B3aumoencTBre Ha3IEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TEJI.

[IpoBOJTHUKH B 3JIEKTPOCTATUUECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3aIUTA.

JINDIIEKTPHUKY B AJIEKTPOCTATUYECKOM TTOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCATopa OT IUIOIIAAN
IUTACTHH, PACCTOSIHUS MEXIY HUMHU U AUDJIEKTPUYECKON MTPOHUILIAEMOCTH.

DHeprus 3apsKEHHOr0 KOH/IEHCATOPA.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

N3mepenue 351eKTpOEMKOCTH KOHAEH CATOpA.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toku e paznuunvix cpeoax

DNEKTPUYECKUN TOK. Y CIIOBHSI CYLIECTBOBAHUS IEKTPUUECKOrO TOKA.
Uctounuku Toka. Cuna Toka. [TocTOsIHHBIN TOK.

Hanpsoxenue. 3akon OMa Ji71s ydacTKa LEeTH.

DJIEKTPUYECKOE COIMPOTUBIICHHE. YEIbHOE CONPOTUBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, TApaNIENbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

Pabora »snextpuueckoro Toka. 3akoH JDxkoyma—Jlenna. MomgHOCTb
ANEKTPUYECKOr0 TOKA.



ONEeKTpOABMKYILAs CUJla M BHYTPEHHEE COIPOTHBIICHUE HCTOYHUKA TOKA.
3akoH OMa /17151 OJTHOM (3aMKHYTOM) ayieKTpudeckoi nenu. Koporkoe 3aMbIkaHue.

DONeKTpoHHasT  OPOBOJUMOCTb  TBEPABIX  METAUIOB.  3aBHCHUMOCTH
CONPOTHUBJIEHUSI METANIOB OT TeMmneparypbl. CBEpXIIPOBOJUMOCTb.

DNEeKTpUYECKUNA TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX ITy4YKOB.

IToynnpOBOIHUKH. CobcTBeHHas " IIpUMECHAsl  MPOBOAUMOCTH
MOJIyIIpOBOJHUKOB. CBoiicTBa p—N-niepexonaa. [1omynpoBoTHUKOBBIE TPUOOPBHI.

OnexkTpuyeckuid TOK B  pacTBOpax W paciiiaBax  3JIEKTPOJIUTOB.
DNEKTPOIINTHYECKAS TUCCOLUALUS. DIIEKTPOIIN3.

OnexkTpuyecknid TOK B raszax. CaMOCTOATENBHBII M HECAMOCTOSTEJBbHBIN
pazpsa. Monuus. [1nazma.

TexHuyeckrue yCTPOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: aMIIEpMETP,
BOJITMETP, PEOCTaT, MCTOYHMKH TOKA, OJJIEKTpOHArpeBaTelIbHblEe MPHOOPHI,
AJIEKTPOOCBETUTENbHBIE PUOOPHI, TEPMOMETP COMPOTHUBIICHHUS, BAKYYMHBIN JHO/,
TEPMUCTOPBI U POTOPEIUCTOPHI, MOTYIPOBOJHUKOBBIN TNO/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuibl TOKA U HAMIPSKEHUS.

3aBUCUMOCTh COIPOTHUBIICHUS] LMJIMHIAPUYECKUX MPOBOJHUKOB OT JIJIMHBI,
IUIOLIAAM MONIEPEYHOI0 CEYEHUSI U MaTepHaIa.

CMmelaHHOE COeIMHEHNE ITPOBOIHUKOB.

[Ipsmoe wu3MepeHHe DIIEKTPOABMXKYIIEH cuibl. KopoTkoe 3aMblKaHue
raJbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTHUBIIEHUS.

3aBUCUMOCTB COIPOTHUBIIEHHS] METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

NckpoBoit pa3psaa U IpOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSS TPOBOAUMOCTD AUOA.

Vuenuueckuii sxcnepumenm, nabopamopuvie pabomuvr U3yuenue

CMEIIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepeHne »neKTpOABMKYIIEH CHIIBI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONIPOTHUBJICHUS.

Habmronenue ammexTpoimsa.

MeknpeaMeTHbIE CBSI3H

N3yuenue kypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce ocyliecTBIisieTcs ¢
Y4E€TOM COJIEPIKATEIbHBIX MEKIIPEAMETHBIX CBSI3€M C KypcaMHd MaTE€MaTHKH,
OMOJIOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Meowxcnpeomemnvie nousimusi, CBA3aHHbIE C M3YYEHHEM METOJOB HAYyYHOTO
NO3HAaHMS: SIBJICHUE, Hay4yHbId (pakT, rumnoresa, (u3nyeckas BEJIMYMHA, 3aKOH,
Teopusl, HAOIIOACHNUE, SIKCIEPUMEHT, MOJIEJINPOBAHNE, MOJIENb, U3MEPEHHE.



Mamemamuxa: peumieHHe CHUCTEMbl YpaBHEHUM, JWHEHHas QyHKIUS,
napabona, runep6osia, Ux rpauku U CBOWCTBA, TPUTOHOMETPUUECKUE (PYHKIUU:
CHUHYC, KOCHHYC, TAHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKJIECTBO,
BEKTOPHI U UX MPOEKIUHA HA OCU KOOPJIMHAT, CII0KEHNE BEKTOPOB.

Buonocus: mexanndeckoe ABIKEHUE B XKUBOW mpupoje, nuddysus, ocMoc,
TEMJI000MEH >KMBBIX OPTraHU3MOB (BUbI TEIUIONEPEaayuH, TEIJIOBOE PaBHOBECHUE),
ANEKTPUYECKUE SIBJICHUS B )KUBOM NIPHUPOJE.

Xumus: TACKPETHOE CTPOCHUE BEIIECTBA, CTPOEHUE ATOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHASI MAacca, TEIJIOBbIE CBOMCTBA TBEP/IBIX T, JKUIKOCTEH U ra3oB,
ANEKTPUYECKUE CBOMCTBA  METAIJIOB, JJIEKTPOJIUTHYECKAS IV CCOLMALINS,
rajbBaHHKaA.

l'eocpagpus: BnaxXxHOCTb BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE JIBHKEHHI C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, NOAIIMIHUKH, HCIOJb30BAHUE 3aKOHA COXPAaHEHHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJOMET W JpYrue), JABUTATE]b BHYTPEHHETO
cropanusi, naposasi TypOrHa, OBITOBOM XOJIOAWIBHUK, KOHIUIMOHED, TEXHOJIOTUN
MOJIYYEHUS] COBPEMEHHBIX MATEpPHAIOB, B TOM YHUCIE HAHOMATepUalioB, U
HAaHOTEXHOJOTHH, 3JIEKTPOCTATUYECKasl 3alluTa, 3a3€MJIEHUE 3JIEKTPONpUOOpOB,
KCEpOKC, CTPYHHBIH MPUHTED, AJIEKTPOHArpeBaTeIbHbIE npuoOopkI,
ANIEKTPOOCBETUTENbHBIE MPUOOPHI, rajbBaHUKA.

11 KUIIACC

Paznen 4. DjaeKTpoAMHAMMKA
Tema 3. Macnummnoe noe. IneKmpomMazHUMHAA UHOYKUUA
IlocTossHHBIE MarHUTEI. B3anMoaencTBrEe MOCTOSIHHBIX MAarHUTOB. MarHuTHoe

nojsie. Bektop MarHuTHOM MHAYKUMHU. [[puHIMDI Cynieprno3unny MarHUTHBIX TTOJIEH.
JlvHnm MarHuTHOM WHAyKUMH. KapThHa JNWMHWM MarHUTHOW WHAYKIUW T0OJIS
ITIOCTOSIHHBIX MarHUTOB.

MaruutHoe T10J€ MPOBOJHHMKA C TOKOM. KapThHa JWMHUM WMHIYKIUU
MarHUTHOTO TOJISI JUIMHHOTO MPSMOr0 MPOBOJAHUKA M 3aMKHYTOI'O KOJIBIIEBOTO
MPOBOAHUKA, KaTyIIKHU ¢ TOKOM. OnbIT Dpcrena. BzaumoaeicTere mpoBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HalIpaBJICHUE.

Cuna Jlopenua, e€ Moaynb U HanpaBieHue. [[BrKeHue 3apsKeHHON YaCTHUIIbI
B OZJHOPOJIHOM MarHUTHOM mnoJje. Pabora cuisl JIopeHna.



SlBneHne HNEKTPOMArHUTHOM MWHAYKIWU. [lOTOK BEkTOpa MarHUTHOM
UHIYKOUU. OJIEKTPOJBIXKYILNAA CUjJla HWHIAYKIUU. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykuuu Papanes.

BuxpeBoe »siekTpuueckoe Imose. OJEKTPOABUAKYIAs CHJIa WHAYKIUU B
POBOJHUKE, TBHKYIIEMCS TIOCTYIATENBHO B OJTHOPOJHOM MarHuTHOM IIOJIE.

[IpaBuno JleHua.

NHOyKTUBHOCTh.  fIBIEHME CAMOMHAYKLMH. OJEKTPOJABHXKYILAs  CHIIA
CaMOUHIYKIIUU.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuueckue yCTPOMCTBA H MPAKTUYECKOE IIPUMEHEHHE. IIOCTOSIHHBIE
MArHUThI, 3JICKTPOMArHWThI, 3JEKTPOJBUTATENb, YCKOPHUTEIU SJIEMEHTAPHBIX
YaCTHI, UHIYKI[MOHHAS T1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO ITyYKa MArHUTHBIM IOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TTOJISL.

B3anmoneiicTBrue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

HevictBrue cuibl JIOpeHI1a Ha HOHBI JJIEKTPOJIUTA.

SIBiIeHME PTIEKTPOMArHUTHON UHAYKIIUU.

IIpaBuno Jlenna.

3aBUCUMOCTD JJIEKTPOJIBUKYIIEH CHIJIbI UMHAYKIUU OT CKOPOCTH U3MEHCHUS
MAarHMTHOTO MOTOKA.

SIBneHne caMOMHAYKIIUH.

Vuenuueckuii sxcnepumenm, rabopamoptule pabomul I3yueHue

MAarHUTHOTO MOJISI KATYIIKU C TOKOM.

UccnenoBanne AEUCTBUSA TMOCTOSIHHOIO MAarHuTa Ha pPaMKy C TOKOM.

HccnenoBanue siBICHUA 3JIEKTPOMArHUTHON MHIYKIIUH.

Pa3nen 5. Kosie0anus u BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KONE€OAHUS

KoneGatenbnast  cucrema. CBoOOAHBIE  MEXaHWYECKHE  KOJeOaHWMS.
[Napmonnyeckue konebanus. Ilepuon, yactora, ammuutyna u ¢asza kKosieOaHUM.
IIpyXMHHBIM MasATHUK. MaTeMaTHYECKUN MasTHHUK. YPABHEHHE TapMOHUYECKUX
konebanwuii. [IpeBparenue HEPTruu NIpu TaPMOHUYECKUX KOJICOAHMSIX.

Konebarenbupiii  koHTYp. CBOOOIHBIE SJIEKTPOMATHUTHBIE KOJICOAHUS B
UJCATBHOM KOJICOATEIbHOM KOHTYpe. AHAJIOTHS MEXAY MEXaHWYECKUMU U



ANIEKTPOMArHUTHBIMU KosieOaHusMu. Popmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPTUU B UJICATHHOM KO0JIeOATEILHOM KOHTYDE.

[IpencraBieHue o 3aTyxawmux KojebaHusX. BoIHYKIeHHbIE MEXaHUYECKUE
KoneOanus. PezonaHc. BbIHYKI€HHBIE 3JIEKTPOMAarHUTHbIE KOJICOAHMS.

ITepemennsbiii  TOK. CHHYCOUJAIBHBIA TNEPEMEHHBIM TOK. MOIIHOCTh
NEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ U JACHCTBYIOIIEE 3HAYECHHUE CHUJIBI TOKAa H
HaIpsHKEHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U NOTPeOICHUE SIEKTPUUECKOM
SHEPIrUU. DKOJIOTMYECKUE PHUCKU IIPU MPOU3BOJCTBE 3JIEKTpo3HEepruu. Kynbrypa
UCII0JIb30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HHU.

TexHuyeckue yCTpOWCTBA M NPAKTHUYECKOE IPUMEHEHME: DJIEKTPUYECKUN
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, TMHUU JIEKTponepeiay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoyieOATEIbHOM CHUCTEMbl (NMPY>XKUHHBIA WU
MaTEeMaTUYECKUNA MASTHUK).

Hab6nronenue 3atyxarmommx KojaeOaHuii.

UccnenoBannie CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

Habmronenue pezonanca.

CB0OOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUSI.

OcuusiorpaMmbl (3aBUCUMOCTH CHJIBI TOKA M HAIPSDKEHUS OT BPEMEHHU) IS
ANIEKTPOMATHUTHBIX KOJICOAHUIA.

Pe3onanc mnpu mMociaeAOBAaTEIbHOM COEAMHEHUM PE3UCTOpPA, KaTYIIKH
WHJIYKTUBHOCTH U KOHJIEHCATOpA.

Mopneinb TMHUY 3JIEKTPONEPEIayn.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanue 3aBUCUMOCTH TIEPHOJIa MAJBIX KOJIEOAHUW Tpy3a HA HUTH OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnegoBanue nepeMeHHOr0 TOKa B LM U3 MOCIEA0BAaTEIbHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNIHbBIE 60JIHbL

MexaHuveckue BOJIHBI, YCJIOBHsS pacnpoctpanenus. Ilepuon. CkopocTb
pacrpocTpaHeHus U JJIMHA BOJHEL. [lonepednbie U MPOAO0JIbHBIE BOJIHBI.
NuTtepdepentus u qudpaxius MeXaHUIECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ pomkocTh 3Byka. BeicoTa Tona. TemOp 3Byka.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUSI U3JIYYEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenranusa BektopoB E, B, V B anexkrpomarautHoi BosiHe. CBOMCTBA
AIIEKTPOMATHUTHBIX BOJIH: OTPaKEHHE, TPEIOMIICHHE, TOJsipru3aus, audpakmms,
unTepdepeniusa. CKOpOCTh MEKTPOMArHUTHBIX BOJIH.



[IIkana 3JIEKTPOMArHUTHBIX BOJIH. [IpMeHEHUE 31IEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIBI pagnoCBsI3U U TeneBUAcHUA. Pannonokanms.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl.

TexHuYecKue yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: MY3bIKaJIbHBIC
MHCTPYMEHTHI, YJIbTPA3BYKOBAasl HAarHOCTMKAa B TEXHUKE W MEIULMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-meus.

Jlemoncmpayuu

OO0pa3zoBaHue U pacpOCTPAHEHUE MTONIEPEUHBIX U MTPOJIOIBHBIX BOJIH.

Konebmomieecst Te10 Kak HCTOYHUK 3BYKa.

HabGutoienue otpakeHus U NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenue unrepdepeHnnu u 1udpakiuu MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGnrogenue cBsi3M T'POMKOCTH 3BYyKa M BBICOTBI TOHAa C aMIUTUTYIOM H
4acTOTOM KOJeOaHUI.

HccnenoBanue CBONCTB AJIEKTPOMAarHUTHBIX BOJIH: OTPaKEHUE, IIPEIIOMIICHHUE,
noJisipu3anus, IMPpakuus, THTEpPepeHIns.

Tema 3. Onmuxa

I'eomerpuueckas onruka. [IpsMonuHelHOE pacnpoCTpaHEHUE CBETa B
omHOpoaHOM cpene. JIyu cBera. ToueuHbI HICTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbI OTpakeHHs cBeTa. [locTpoeHune m3oOpaxkeHuil B
IJIOCKOM 3€pKaje.

[Ipenomiienune cBeta. 3aKOHBI IPEIOMIICHUS CBETa. AOCOIIOTHBIN MMOKa3aTeb
npenomiieHus. [lonHoe BHyTpeHHEE oTpakeHue. [IpenenbHbli yroi moaHoro
BHYTPEHHETO OTPAKECHHUS.

Hucnepcus ceeta. CiaoxHbII coctaB Oenoro cBeta. LIBer.

Cobuparoniue u paccenBarolue JIUH3bl. ToHKas nuH3a. DOKYCHOE pacCcTOsSHUE
¥ ONTHYECKasi Chja TOHKOW JMH3BL. [locTpoenne n3o0pakeHuii B COOMPAIOUX |
pacceuBaromux JimH3ax. Gopmysia TOHKOW JIMH3bIL. Y BEJIUYEHUE, 1ABAEMOE JIMH30M.
[Ipenenbl NpUMEHUMOCTHA T€OMETPUIYECKON ONITHKHU.

Bonnosas ontuka. UaTepdepenins cera. KorepeHTHbIE HCTOYHUKH.
VYcnoBus HaOMOIEHUS! MAKCUMYMOB 1 MUHUMYMOB B UHTEP()EPEHIIMOHHOM
KapTHHE OT JIBYX CHH(}a3HBIX KOTEPEHTHBIX HCTOUYHUKOB.

Hudpakmus ceeta. AudpakuronHas pemerka. Y cjaoBre HaOM01eHUs
[JIABHBIX MaKCUMYMOB pyU TAJCHUM  MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.



TexHudeckue yCTpoicTBa U MPAKTUYECKOE MPUMEHEHHE: OUKH, JIYIIa,
¢doToamnmapat, MpOEKIIMOHHKIN anmapar, MUKPOCKOII, TEJIECKOII, BOJJOKOHHAS
ONTHKA, TU(PpaKIIMOHHAS PEHIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpsiMmonuHeHOE pacpOCTpaHEHUE, OTPAKEHHUE U TIPEJIOMIICHUE CBETA.
OnTuyeckue MpuoOOpHI.

[TonHoe BHYyTpeHHEE OTpakeHue. Moielib CBETOBOA.

UccnenoBanue cBONCTB H300pakeHUH B JIMH3aX.

Mojienin MUKPOCKOIIa, TEJIECKOTIa.

Habnronenue natepdepeHnm cBera.

HaOnronenue audpakiyum ceera.

Habmronenue nucnepcuu cBera.

[TomydyeHue crekTpa ¢ TOMOIIbIO MTPU3MBI.

[Tonydenne ciekTpa ¢ MOMOIIEI0 TU(PPAKIIMOHHON PEIIETKH.
Habnronenue nossipuzanuu CBeTa.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomeol
N3mepenue mokazaTens IpeTOMICHHS CTEKIIA.
UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.
HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeHUAJIBLHONH TEOPUU OTHOCHUTEJIbHOCTH

['panu1IBI TPUMEHMMOCTH KJIACCUUECKOW MEeXaHUKH. [locTynaTel cnenuanbHOU
TEOPUU OTHOCHUTEJIBHOCTH: MHBAPUAHTHOCTHh MOZYJII CKOPOCTH CBETA B BaKyyMe,
MIPUHLNIN OTHOCUTEIIBHOCTH DUHIITEHWHA.

OTHOCHUTEIBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJIEHNE BPEMEHU U COKpAILCHHE
JUTUHBI.

DHeprust U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsI3p Macchl C SHEPTUEN U UMITYJIbCOM PEJSITUBUCTCKOM YaCTULIBI. DHEPIrus
ITOKOS.

Paznen 7. KantoBas pusuka
Tema 1. Dnemenmot K6AHM OGO ONMUKU
®otonsl. Popmyna [lnanka cBsi3u sHepruu HOTOHA C €ro YaCTOTOU. DHEPrus
U UMIYJIbC POTOHA.
Otkpeitre u uccienoBanne horodddexra. Onbiter A. I'. CTonmeroBa. 3aK0HBI
dotorddexra. YpaBuenue DuiHITeHA 11 doTodddexra. «KpacHas rpanuiiay
dboTorddexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.



XUMHYECKOE ICHCTBUE CBETA.

TexHuueckue ycCTpOHCTBa M NPAKTUYECKOE IPUMEHEHHUE: (HOTOIIEMEHT,
doromaTuuk, conHeuHas 6arapesi, CBeTOAHO.

Jlemoncmpayuu

®otor(h(PexT Ha YCTAaHOBKE C IIMHKOBOU IJIACTHHOM.

HccnenoBanue 3aKk0OHOB BHELTHETO PoTOdPdeKTa.

CBeToauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pezepdopna mo paccessHuio o -4acTHII.
[lmanerapuas monenb aroma. Iloctymarel bopa. M3nyueHwe u morjiomeHue
(GOTOHOB MpU TEpexojie aToMa C OJHOTO YPOBHS HDHEPrUU Ha Apyrou. Bumw
criekTpoB. CIIEKTp YpOBHEU SHEPrUU aToMa BOJOPO/IA.

BonnoBelie cBoiicTBa yactuil. Bonnel ae bpoina. KopnyckyispHO-BOITHOBOM
Ty aJIN3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyYCHHUE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE NPHUMEHEHHE: CHEKTPAJIbHBIN
aHaJu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITHIOTED.

Jlemoncmpayuu

Mopguens onsita Pesepdopra.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue muHeHYaThIX CIIEKTPOB U3ITyUCHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

HaOmronenue nuHeRyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTHI, JI0KAa3bIBAIOIIUE CIIOKHOCTh CTpoeHus sapa. OTKpbITHE
paauoaktTuBHOCTH. OnbITH Pe3epdop/ia mo onpeneneHnto coctaBa paIuoakKTHBHOTO
uznydyeHus.  CpoiictBa  anbda-, Oera-, ramMma-usiydyeHus.  BiusHue
PaIMOaKTUBHOCTH Ha KUBBIC OPTaHU3MBI.

OtkpeiTHE TIpOTOHA W HelTpoHa. Hykinonnas monens smpa [elizeHOepra—
NBanenko. 3apsn sapa. MaccoBoe umncio sjapa. M30Torsbl.

Anbda-pacnaz. DIEKTPOHHBIN u MTO3UTPOHHBIN Oeta-pacma.
IM'amMan3znydenue. 3aKoH paIMOAaKTUBHOTO pacnaja.

DHeprus CBS3M HYKJIOHOB B sipe. SAnepubie cuibl. Jlepext maccer sapa.

SnepHbie peakuuu. [lesieHrue u CUHTE3 A1IEp.

Anepnsiii peaktop. TepmosiaepHsblii cuHTe3. [IpoOaeMbl M MEPCHIEKTUBBI
SICPHON SHEPreTUKU. DKOJOTUUYECKUE ACTIEKTHI SIEPHON SHEPTETUKHU.



OneMeHTapHble YacTULbl. OTKPBITHE O3UTPOHA.

MeToapl HaOJIIOIEHUS M PETUCTPALK 3JIEMEHTAPHBIX YaCTHULL.

OyHaamMeHTaNbHbIE B3auMOAeiCTBI. EqMHCTBO (hr3nueckoit KapTUHBI MHpA.

TexHuyeckue yCcTpouCTBAa M IIPAKTHYECKOE NMPUMEHEHUE: TO3UMETpP, Kamepa
BunbcoHna, siiepHsblil peakTop, aToMHasi bomoa.

Jlemoncmpayuu

CuéTunK NOHU3HUPYIOLIUX YACTHULL.

Yuenuueckuu sxcnepumenm, nabopamopusie pabomul iccnenoBanue

TPEKOB YaCTHI] (110 TOTOBBIM (hoTOTpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPUIUKH

DTanbl pa3BUTHSA acCTpOHOMUH. [IpUKIaIHOE M1 MUPOBO33PEHUYECKOE 3HAUCHUE
aACTPOHOMMH.

Bun 3Bé3gnoro Heba. Co3Be3nus, sSpKUE 3BE37bI, IJIAHETHI, UX BUJHUMOE
JIBIDKCHHE.

ConHeuHas cucTeMa.

Connne. ConHeuHast akTMBHOCTh. Mcrounuk sHepruy CoJiHIIA M 3BE3I.
3BE3/bI, UX OCHOBHBIE XapaKTEPUCTHKHU. JlMarpamMma «CIEKTpajIbHBIM KJacc —
CBETUMOCTBY». 3BE31bI TJIABHOHW IMOCJIEJOBATEILHOCTH. 3aBHCHUMOCTL «Macca —
CBETUMOCTBY» JJIsi 3BE3J TJIaBHOM IOCJEIOBaTEIbHOCTH. BHyTpeHHeEe CTpoeHue
3BE371. COBpEMEHHBIEC MPEJICTABICHUS O MPOUCXOXKICHUU U 3Bostonuu CojHia u
3BE31. DTanbl >KU3HU 3BE3 .

Muieunsiii Ilyte — Hama ['amaktuka. Ilonoxxenue un nBuxenue CoyHIA B
lNanaktuke. Tunsl ranaktuk. PaguoranakTuku u kBasapbl. UEpHbBIE IBIPBI B sIpax
rajakTHK.

Bcenennas. Pacimpenue Beenennoit. 3akon Xa66ia. Pazoeranue rajiakTuk.
Teopus bonbioro B3pbeiBa. PeMKTOBOE M3y4YeHHUE.

Macmrabnas crpykrypa Beenennoil. Meraranaktuka.

Hepewménnbie mpo6iieMbl aCTPOHOMUH.

Vuenuueckue nabarooenus

HaGmonenust HeBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BAHUEM KOMITBIOTEPHBIX
NPUIOKEHUH JJI ONpe/iesieHUs MOJI0KEeHNUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE co3Be3/1ud CeBEpHOro MOIYyIIapus U IPKUE 3BE3/BI.

Ha6monenus B Teneckon Jlynsl, mianet, Maeunoro Ilytu.

O06o01maonee NOBTOpeHUe

Ponb ¢u3uku W acTpOHOMUM B SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIbHON M 3TUYECKON chepax NesTEeIbHOCTH YEIOBEKa, POJIb U MECTO (PU3UKU U
aCTPOHOMHHU B COBPEMEHHOW HayYHOW KapTHHE MUpPA, POJib (PU3NUECKON TEOPUH B



dbopMHpOBaHUM TPEJICTABICHUN O (PU3NYECKON KapTUHE MUPa, MECTO (HU3UUECKON
KapTUHBI MHUpa B OOHIEM psAOy COBPEMEHHBIX  €CTECTBEHHO-HAYyYHBIX
MPEJICTABICHUI O IPUPOJIE.

Me:xknpeameTHble CBSI3U

N3yuenue kypca ¢uszuku 6a3o0Boro ypoBHs B 11 kilacce ocyliecTBisieTcs ¢
y4€TOM COJEp’KATEIbHBIX MEXKIPEAMETHBIX CBSI3eM C KypcamMud MaTeMaTHKH,
OHMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Meosicnpeomemnvle nouamusi, CBSI3aHHBIE C H3yYEHHUEM METOAOB HAYYHOTO
MO3HAHUS: SBJICHUE, HAy4YHBIA (akT, TUIoTe3a, (u3nueckas BEIUYMHA, 3aKOH,
Teopusi, HAOII0ACHHUE, SKCIIEPUMEHT, MOJIEIINPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETPUUECKHUE
(GYHKIIMH: CHHYC, KOCHHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUIECKOE
TOKJECTBO, BEKTOPHl M UX NPOEKLUUU Ha OCU KOOPJMHAT, CII0)KEHHE BEKTOPOB,
IOPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKUUH, NPU3HAKUA MOAOOUS TpPEyroJIbHHUKOB,
OTpeIeJICHHUE TUIOMAIU TIIOCKUX (Uryp u o0bEMa Tell.

buonocus: »snexTpudeckue SBICHHUS B KUBOM MpUpOAE, KojeOaTeIbHBIC
JIBUKCHUS B KWBOW MPUPOIE, ONTUUYECCKUE SIBJICHUS B KWBOW MPUPOIE, NCHCTBUEC
paaualyy Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KpUCTAJNINYECKasi CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00pa30BaHMs KPUCTAJUINYECKON PEIIETKH, CIEKTPAJIbHBIN aHaH3.

l'eocpagusa: MarHUTHBIE TIONIOCA 3€MJIM, 3aJ€KH MArHUTHBIX DY/,
(doToChEMKA 36eMHOM OBEPXHOCTH, MPEACKA3AHUE 3EMIIETPSICEHUIA.

Texnonocusa: TWHWUKA DBJIEKTPOIEPENAY, TEHEPATOP MEPEMEHHOTO TOKa,
AJIEKTPOABUIATEIIb, WHAYKIHUOHHASA II€4Yb, paaap, PaJAUONPUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBY-meub, MPOEKIMOHHBIN arapar, BOJOKOHHAs OITHKA,
coJIHeuHas OaTapes.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOro mnpeamera «dus3mka» Ha ypOBHE CpPETHETO OOIIero
oOpa3oBanusi (0a30BbIN YPOBEHB) OJDKHO OOECIEUUTH JTOCTHKEHHUE CIIETYIONTUX
JUYHOCTHBIX, METANIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHUS YUEOHOro mpeameTa « PU3nKay JOJIKHBI
OTpa)xkaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYaIOMIMXCSA PYKOBOJCTBOBATHCS
c(OpPMUPOBAHHON BHYTPEHHEW MO3ULIMEN JMYHOCTH, CHUCTEMOH ILIEHHOCTHBIX
OpUEHTAlMi, TO3UTHUBHBIX BHYTPEHHMX  YOEKICHHH, COOTBETCTBYIOLIUX
TPaJAULIMOHHBIM LEHHOCTSIM POCCHUHCKOrO OOIIECTBA, PAaCIIMPEHUE >KU3HEHHOTO
ONbITa M ONBITA ACATEIBHOCTH B MPOLECCE PEATM3alMi OCHOBHBIX HalpaBIICHUN
BOCIIUTATEIBHON JEATEIBHOCTH, B TOM YHCJIE B YaCTH:

1) rpaaaHCKOro BOCIIMTAHMSI:

c(OpPMHPOBAHHOCTh TPAXKAAHCKON MO3UIMU 00YyHarOUIErocs KaKk akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUHCKOro OOIIEeCTBa; MNPUHATHE TPAAUIIMOHHBIX
OOIIEYeIOBEYECKUX  T'yMAaHUCTUYECKUX U J€MOKPATHYECKUX  LIEHHOCTEH;
TOTOBHOCTB BECTH COBMECTHYIO JAE€STEIBHOCTD B HHTEPECAX IPAXKIAHCKOTO
oOliecTBa, y4acTBOBaTh B CAMOYINpPAaBIEHUU B 00pa3oBaTElIbHOM OpraHU3aluy;

YMEHHUE B3aUMOJIEUCTBOBATh C COLMATIbHBIMU HHCTUTYTaMU B COOTBETCTBUU C
X QYHKUUSAMH U Ha3HAYEHHEM; TOTOBHOCTh K TYMAaHUTAPHOU U

BOJIOHTEPCKOM NIESATEIBHOCTH; 2) MATPHOTHYECKOTO

BOCIIMTAHMSA:

c(hOpPMHUPOBAHHOCTH POCCUNCKOMN TPAKITAHCKON UIEHTUIHOCTH, TATPUOTU3MA,

LEHHOCTHOE OTHOILIEHHUE K I'OCYJapCTBEHHBIM CUMBOJIAM, JOCTHKEHHSIM
POCCUICKHMX YYEHBIX B 00JIACTH (PU3MKH U TEXHUKH; 3) TYXOBHO-HPABCTBEHHOTO
BOCHHMTAHMA: CHOPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ATUYECKOTO
MOBEJICHUSA; CIIOCOOHOCTh OIICHMBATh CUTYallMI0 W MNPUHUMATh OCO3HAHHBIC
pEeLIeHUs, OPUEHTUPYSACH HA MOPAIIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
Yylucjie B JIEATEIbHOCTH YYEHOr0; OCO3HAaHUE JMYHOTO BKJIaJla B TOCTPOCHHE
yCTOWYMBOTO  Oyaymiero; 4) 3CTeTHYEeCKOr0 BOCHUTAHUS: OICTETHYECKOE
OTHOLIEHUE K MUPY, BKJIKOYAs ICTETUKY HAYYHOTO TBOPUYECTBA,
npucyIiero pu3n4eckon HaykKe;

5) TpyA0BOro BOCIIUTAHUSI:



MHTEpEC K pa3IuyHbIM cdepaMm MpodecCHOHATBHON NEATETHHOCTH, B TOM
YHCIIe CBA3aHHBIM C PU3UKON M TEXHUKOM, YMEHHE COBEPINaTh OCO3HAHHBIN BHIOOD
Oynymeld mpodeccun © peaan30BbIBATH COOCTBEHHBIC >KM3HCHHBIC IUIAHBI,
TOTOBHOCTh ¥ CITOCOOHOCTh K 00pa30BaHUIO U CAMOOOPA30BaHUIO B 00JIaCTH
(U3UKK Ha MPOTSKEHUHU BCEH KU3HU; 6)

IKOJOTHYECKOTO0 BOCTIMTAHMSA:

c(OpPMHUPOBAHHOCTH IKOJIOTHICCKON KYJIBTYPbI, 0CO3HAHKE III00ATEHOTO
XapakTepa SKOJIOTHUSCKHUX MPo0JIeM; TUIAaHUPOBAHKE U OCYIICCTBIICHHUE ICHCTBUN B
OKpY’KaroIllel cpejie Ha OCHOBE
3HaHMWS IICJICH YCTOMYMBOIO Pa3BUTHSA UYEJIOBEUYCCTBA;  PACIIMPCHHUE OIIBITA
JCATEIBPHOCTH SKOJOTHYCCKON HAIPAaBJICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHHM 110 (PU3HKE; 7)
HEeHHOCTH HAYYHOT0 TMO3HAHMS:
c(hOpMHUPOBAHHOCTH MHUPOBO33PCHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYCCKONM HAyKH; OCO3HAHHWE IIEHHOCTH HAy4HOH
JCATCIIbHOCTH, TOTOBHOCTh B TMpolecce H3YYCHHS (U3HKH OCYIICCTBIIATH
MPOSKTHYIO ¥ UCCIIEA0BATEIbCKYIO ISITCIbHOCTh HHANBHUIYAILHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3naBaTebHBbIEC YHHBEPCAJbHBbIE YUueOHbIe AeiicTBUsI ba3oBbie
JIOTHYecKHue NeHCTBUA:

CaMOCTOSATENIbHO  (QOPMYJIMpPOBATh M aKTyalu3HpOBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE; ONPEACIATH LENU JEATEIbHOCTH, 3aJaBaTh
rapaMeTpbl U KPUTEPUHU UX
JOCTUKEHUS; BBIABISTh 3aKOHOMEPHOCTH U MPOTHUBOPEYHS B paccMaTPUBAEMBIX
(¢u3nuecKuX SBICHUAX; pa3padaThiBaTh IMUIAaH pEIICHUs] MPOOJIEeMbl C y4ETOM
aHaJIM3a UMEIOIINXCS
MaTepUAIbHBIX U HEMATEpPUAJbHBIX PECYpCOB; BHOCUTh KOPPEKTHUBBI B

NEeATEIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LEJsAM, OLICHMBATh PHUCKH ITOCHEACTBUWA JAEATEIBHOCTH;  KOOPAWHUPOBATH M

BBITIOJIHATH Pa00Ty B YCIOBUSAX PEATbHOTO, BUPTYAJIbHOTO
1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS; Pa3BUBATh KPEATHBHOE MBIIIICHUE

MIPY PEIIEHUH KU3HEHHBIX MMPOOIIEM.
ba3zoBble ucciaeaoBare/bCcKue 1eiCTBUA:

BJIaJIETh HAYYHON TEPMUHOIOTHUEN, KIIFOUYEBBIMU MOHITUSIMUA U METOJIaMU
(bu3nuecKoil HayKu;



BJIaJICTh HaBBIKAMH Y4€OHO-HCCIIE0BATEIHLCKOM 1 TPOSKTHOM ACSITEILHOCTH B
o0nacTu (U3NKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY IOHCKY
METOJIOB peIIeHUs 3adad (PU3NYECKOTO COACp)KaHUS, MPUMEHCHHUIO DPa3IMIHBIX
METO/IOB ITO3HAHUS; BJIAJIETh BUAAMH JAEATEIHHOCTH 110 TIOTyYSHHUIO HOBOTO 3HAHUS,
€ro HMHTEpIpeTaluy, MpeoOpa3oBaHUI0 M MPUMEHEHHUIO B PA3IUYHBIX YIEOHBIX
CUTYaIUsX, B TOM YHCJIE MPH CO3JaHUH y4EOHBIX MPOCKTOB B 00JACTH (PU3HKH;
BBISIBIIATh IPUYNHHO-CJIC/ICTBEHHBIC CBSI3U M aKTYaJINM3UPOBATh 33/1a4y, BBIBUTATH
rUnoTe3y € pelIeHusl, HaXOIWTh apryMEHThl i JO0Ka3aTelIhCTBA CBOUX
YTBEPXKJICHUM, 3aJaBaTh TapaMeTphl W KPUTEPHH PEIICHUS, aHaJIN3UPOBATH
MOJIYYCHHBIC B XOJIE PEIICHUs 3aJladydl pe3ybTaThl, KPUTUYECKU OIICHUBATH UX
JIOCTOBEPHOCTh, TMPOTHO3MPOBATH W3MEHCHHWE B HOBBIX YCJIOBHUSAX; CTaBUTh U
dbopmyIupoBaTh COOCTBEHHBIE 33/1a4l B 00pa30BaTEIIbHOM

NEeATEIbHOCTH, B TOM 4YHCJE NpPH H3yYCHHH (PU3UKHU; JaBaTh OLEHKY HOBBIM
CUTYaLIMSIM, OLICHUBATh NPUOOPETEHHBIN OIBIT; YMETh IEPEHOCUTH 3HAHUS 11O
bu3uKe B IPaKTUUECKYIO 00J1acTh

KU3HEACSITEIbHOCTH; YMETh MHTETPUPOBATh 3HAHUSI U3 PA3HBIX MTPEIMETHBIX
oOJnacTell; BbIABUIATh HOBBIE UJEH, NIPEJIaraTh OpUrHHAIbHBIE TOAXOAbI
U pELIeHUsI; CTaBUTh MPOOJIEMBI U 3a/1a4H, JOIYCKaOII1e
aJIbTepHATUBHbBIC PELICHHUS.

Pabora c nndopmanmueii:

BJa/IeTh HaBbIKAMH TMOJIYy4YeHHUsS MH(OpMaLUUU (U3UYECKOTO COACPNKAHUS U3
MCTOYHMKOB PAa3HbIX THUIIOB, CAaMOCTOSITENIbHO OCYIECTBIATh IOUCK, AHAJIU3,
CUCTEMAaTU3ALMI0 U WHTEPHpPETalui0 HH()OpMALMK pa3IMYHBIX BUIOB U (HoOpM
NpEeICTaBICHUS; OLIEHUBATh I0CTOBEPHOCTh MH(GOPMAIIMH; UCIOIb30BaTh CPEACTBA
MH(POPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHM B PEIIEHUH KOTHUTUBHBIX,
KOMMYHUKATHUBHBIX M OpPraHU3AIMOHHBIX 3a/lad C COOJII0JICHUEM TpeOOBaHUMA
SPrOHOMUKHU, TEXHUKHU O0€30MACHOCTH, TUTHEHBI, PECYpCOCOepeKEHNs, MPABOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALMOHHOW OE30MacHOCTH; CO3[1aBaTh TEKCThI
¢usnyeckoro coaepkKaHus B pazIUUHbIX (opmarax ¢ y4€TOM Ha3HAUYCHUs
uHbopMallMM U II€JIEBOM  ay[UTOpPUM, BbIOMpas ONTHUMaJbHYI0  (opmy
NPEICTaBIICHUS U BU3yaJIU3aliu.

KoMMyHHKaTHBHBbIE YHHBeEpPCAJbHbIE YueOHbIE NeiCTBUS:
OCYIIECTBIISITH OOIIICHHE HAa YpOKax (PU3UKHU U BO BHEYPOUHOU EATEIHLHOCTH;
pacrno3HaBaTh MPEANOCHUTKA KOHQIUKTHBIX CUTYAI U CMSATYATh
KOH(DJIMKTHI;
Pa3BEPHYTO ¥ JJOTUYHO M3JIaraTh CBOKO TOUKY 3PEHUS C HCIIOIh30BAaHHEM



SI3BIKOBBIX CPEJICTB; MOHUMATh M MCIOJIb30BaTh IMPEUMYIIECTBA KOMAHIHOU H
VHIUBUIYaJIbHON

paboThI; BEIOMPATh TEMATUKY U METOBI COBMECTHBIX JEHCTBUN C yU4ETOM OOITHX

WHTEPECOB M BO3MOXKHOCTEM KaXIOr0 4WICHA KOJUIEKTHBA, MPUHUMAThH LIEJIH

COBMECTHOM AEATEIbHOCTH, OPTaHU30BbIBATh U KOOPJAMHUPOBATH JCUCTBUS IO €€

JOCTH)KCHHUIO: COCTABJIATH IUIAH JACHCTBUM, PACHPEICISITh POJIM C YYETOM MHEHHI

YYaCTHUKOB, 00CYXJaTh pe3yJbTaTbl COBMECTHOM padOTHI; OLIEHUBATH KAau€CTBO

CBOETO BKJIaJIa U KAKIOTO YJ4aCTHUKA KOMAH bl B OOIITHI

pe3yJabTar 1o pa3paboTaHHBIM KPUTEPUSIM; IIpeJjIaraTh HOBbIC IIPOCKTHI, OIICHUBATH
HUJEH C MMO3UIMH HOBU3HBI,

OPUTMHAJIBHOCTH, IPAKTUYECKOW 3HAYUMOCTH, OCYUIECTBIISITh MO3UTHUBHOE
CTPATETHUYECKOE MOBEACHNUE B PA3IMUYHBIX

CUTYyaIUsX, IPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

PerynsiTuBHBIC YHMBepcalbHbIe YueOHbIe AeiicTBUA CaMoopranu3anms:

CaMOCTOSITEJIbHO OCYILECTBISATh MO3HABATENIbHYIO JESATEIBHOCTh B 00JACTH
(U3MKK W aCTPOHOMHHM, BBIABISTH NPOOJEMBI, CTaBUTh M (HOPMYIHPOBATH
COOCTBEHHBIE 33J]auM; CAMOCTOSITENIbHO COCTAaBJIATh IUIAH PELICHUs] PAacUETHBIX U
KayeCTBEHHBIX 3a/lay, IUIAH BBIMOJHEHMUSI MPaKTHUYECKOW paboThl C Yy4€TOM
HMMEIOILIUXCSA PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEM M MPEANOYTEHUM; JaBaTh
OLICHKY HOBBIM CUTYaI[UsIM;

pacipsTh paMKd Y4eOHOTo MpeaMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHU;

JienaTh OCO3HAHHBIN BBIOOD, ApTYMEHTUPOBATH €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 32 PEIICHUE; OLIEHNBATh MPUOOPETEHHBIH OMBIT; CIIOCOOCTBOBATH

(OpMHPOBAHUIO U MPOSIBJICHUIO IPYIULIMU B 00J1aCTH
(U3HUKHU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBbHBIA HMHTE/UIEKT: [aBaThb OLIEHKY HOBBIM

CUTYaLMsIM, BHOCUTh KOPPEKTHUBBI B I€ATEIBHOCTb,

OLICHHBATh COOTBETCTBHUE PE3YyJIbTATOB LEISIM;

BJaJ€Th  HABBIKAMM  [O3HABATENIbHOM  pediekcur KaKk  OCO3HAHUs
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IPOLECCOB, HMX PE3YJNbTATOB H
OCHOBaHUI; HCIIOJIBb30BaTh MPUEMBI pedIeKCUr A OLIEHKH CUTYyalluH, BbIOOpa
BEPHOTO
pelIeHus;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEHICHUS 0 UX
CHWKEHUIO; IPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX [IPU aHAIU3E PE3YJIbTaTOB
AESTeNIbHOCTH; NMPUHUMATh ceOs, MOHMMAas CBOM HEJOCTaTKM M JIOCTOMHCTBA;
NPUHUMATh MOTHUBBI U aPTYMEHTHI IPYTUX MPU aHATU3€E PE3YJIbTaTOB



AesITeIbHOCTH; MPU3HABATh CBOE MPaBO U MPaBO APYTUX HA

OIIHUOKH.

B mporiecce noCTHKEHUs TMYHOCTHBIX PE3YyIbTaTOB OCBOCHHUS MIPOTPAMMBI T10
¢usznke JUIE  ypoBHSA CpeaHero obOmero oOpa3oBaHusl Yy OOydYaroluXCs
COBEPILIEHCTBYETCS AIMOIUOHATBHBIH MHTEJUICKT, npernoararmmi
c(OPMHPOBAHHOCTb:

CaMOCO3HaHUs, BKJIIOYAIOLIETO CIOCOOHOCTh TOHUMATh CBOE AYMOLIMOHAIIBHOE
COCTOSIHHE, BUJIETh HAIIPABJICHUS PAa3BUTHS COOCTBEHHON SMOIIMOHATIBHON CEpHI,
ObITh YBEPEHHBIM B ce0e; caMOperyjIMpoBaHMs, BKIIOYAIOUIETO CaMOKOHTPOJIb,
yMEHHE IPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHHE, CIOCOOHOCTh aJalTHPOBATHCS K
HMOIIMOHAIBHBIM U3MEHEHUSIM U TPOSIBISTh THOKOCTH, OBITh OTKPBITHIM HOBOMY;
BHYTPEHHEHI MOTHMBAllMM, BKJIIOYAIOIIEH CTPEMJICHHE K JOCTHKEHHUIO LEIu U
ycIliexy, ONTUMHU3M, MHHUIHMATUBHOCTb, YMEHHUE JEHCTBOBATb HCXOAS W3 CBOMX
BO3MOXKHOCTEH; SMITaTUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh 3MOIIMOHATILHOE
COCTOSTHUE JIPYTUX, YIUTHIBATh €T0 IIPHU OCYIIECTBICHUN OOIIEHUS, CHOCOOHOCTH K
COUYBCTBHUIO M  CONEPEKUBAHUIO; COLMAIBHBIX HAaBBIKOB, BKIIIOYAIOILIUX
CIIOCOOHOCTH BBICTPAUBATh OTHOLICHHUSI
C IPYTUMHU JIIOJIbMU, 3a00TUTHCS, IPOSIBIISTh MHTEPEC U pa3peniaTh KOHMOIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K koniy o6yuenus B 10 kj1acce npeIMeTHbIC Pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha TMpUMEpax pojib U MecTo (u3mku B (HOPMUPOBAHUH
COBPEMEHHOW HAay4YHOW KapTUHBI MHpA, B Pa3BUTHUU COBPEMEHHOM TEXHUKU M
TEXHOJIOTUM, B NPAKTUYECKOM NEATEIbHOCTHA JIIOAECH; YYUTHIBATH TI'PAHULIBI
MPUMEHEHUs  M3YYCHHBIX  (PU3WYECKUX  MOJENe: MarepuanbHas  TOYKa,
WHEepIMaibHas cucTeMa OTcuYéTa, aOCOJMIOTHO TBEPIOE TENO, WIACATbHBIA Tas,
MOJIEJIM CTPOCHUSA T'a30B, KUJIKOCTEN W TBEPIBIX TEJI, TOUCUHBIA DIJICKTPUUYECKUU
3apsii TpU pelieHur (QU3MUEeCKUX 3ajad; pacrno3HaBaTh (U3WUYECKUE SBJICHUS
(mporecchl) W OOBSCHATH WX HAa OCHOBE 3aKOHOB MEXAHUKH, MOJICKYJISIPHO-
KUHETUYECKON TEOPUU CTPOCHUS BEIIECTBA U AJIEKTPOJIUHAMUKUA: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBU)KEHHUE, CBOOOTHOE MaJIEHUE Tell, ABUKEHHUE
0 OKPYXKHOCTH, WHEpPIHs, B3auMmojaeucTBue Tea, auddysus, OpOyHOBCKOE
JBI)KEHUE, CTPOEHUE KUJKOCTEM U TBEPIBIX Te, U3MEHEHUE o0bEéMa Tel IpH
HarpeBaHuM (OXJIAKJECHHUH), TEIJIOBOE paBHOBECHE, HMCIAPEHUE, KOHJICHCAIUS,
IIJIABJICHUE, KPUCTAIUIN3ALUS, KATIEHUE, BJIAXXHOCTh BO3/1yXa, [IOBBIIICHUE JaBJICHUS



ra3a Npu €ro HarpeBaHUU B 3aKPHITOM COCYJIE, CBSI3b MEXIy MapaMeTpamu
COCTOSIHMSI Ta3a B M30IPOIIeccax, AJIEKTPU3alus Tell, B3aUMOJCHCTBUE 3apsiOB;
OMKCHIBATh MEXAHWUYECKOE JBIDKCHUE, WCIONB3ysl (U3UYECKUE BEITUIUHBL
KOOpAWHATA, MyTh, INEPEMEILECHUE, CKOPOCTh, YCKOpPEHHE, Macca Tela, CHUJa,
UMITYJIbC TeJla, KUHETHYeCKasi SHEprus, MOTCHIMAIbHAs YHEPTUs, MEeXaHW4ecKas
paboTa, MexaHWYecKassh MOIIHOCTb, IMPH ONHCAHUM TPABWIBHO TPAKTOBATh
(GU3UYECKUIT CMBICT HCIOJIb3YeMbIX BEIMYHMH, WX OOO3HAYEHUS W EAMHUILBI,
HaxXOJUTh (HOPMYJIBbI, CBS3BIBAIONINE JAHHYIO (DH3WYECKYIO BETUUYUHY C JAPYTUMH
BEJIMYMHAMMU; OTIMCHIBATh U3YUEHHBIE TETUIOBBIEC CBOMCTBA TEJ U TETJIOBBIE SBJICHMUS,
UCTIONIb3YsT (U3UYECKHE BEJIMYMHBL: JaBJIEHUWE Tra3za, TeMIeparypa, CpeIHss
KMHETUYEeCKasi YHEPTHsl XaO0TUUECKOTO JABUKEHUSI MOJICKYJ, CpeAHEKBaIpaTUUHas
CKOpPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOThI, BHYTPEHHsISI 3HEprusi, padoTa rasa,
KOA((DUIIMEHT TMOJEe3HOTO JCUCTBUS TEIJIOBOTO JIBUTATENs; IPU OINMCAHUU
NPaBUWIBHO TPaKTOBaTh (DU3UYECKUH CMBICI UCIOJIb3YeMbIX BEJIMYUH, UX
0003HaYEHUsT W CAUHUIBI, HAXOJIUTh (OPMYJIbI, CBS3bIBAIOLIME JIAHHYIO
bu3nuecKy0 BEIMYMHY C JPYTMMH BEJIMYMHAM; OIKCHIBATh HW3Y4YCHHBIC
ANIEKTPUYECKUE CBOWMCTBA BEIIECTBA W DJICKTPUUYECKUE SBJICHUS (IIPOILIECCHI),
UCTIONB3YS (PU3MYECKHE BEJIIMUUHBI: DJIEKTPUUECKUN 3apsijl, AJIEKTPUUECKOE MOJIe,
HanpsoKEHHOCTh  TMOJIS, TMOTEHIMA, pPa3HOCTh IMOTEHIHMAIOB;, MPU OMHCAaHUU
NPaBWIBHO TPaKTOBaTh (DU3UYECKUH CMBICI UCIOJIb3yeMbIX BEJIMYUH, WX
0o003HaueHUs W €IUHMIIBI; YKa3biBaTh (HOPMYJIbI, CBSI3BIBAIOIIME JAHHYIO
(GUBUYECKYI0 BEIUYMHY C APYTUMH BEJIMYMHAMU, aHAIU3UPOBATH (HU3UUYECKUE
MPOIECChl U SBJICHUS, HUCIOIB3Yysd (U3NUYECKUE 3aKOHbI U TPUHLMUIMBL 3aKOH
BcemupHoro Ttarorenusi, I, II w III 3akoner HproTOHA, 3aKOH coxpaHeHUA
MEXaHUYECKON 3HEPTUH, 3aKOH COXPAHEHUS MMIYJIbCa, NPUHIUIT CYNEepPHO3ULINH
CUJI, TPUHIIUMIT PABHOIPABUS HWHEPIUAIBHBIX CHUCTEM OTCYETa, MOJEKYISPHO-
KMHETUYECKYIO TEOPHI0 CTPOCHHUS BEIECTBAa, I'a30BbI€ 3aKOHBI, CBSI3b CpeaHEH
KHHETHYECKOW DHEPTruu  TEIJIOBOTO JBIDKEHUS MOJIEKYJT C  aOCOIOTHOM
TEMIIEPATypoil, TMEpPBbIA  3aKOH  TEPMOAMHAMUKH, 3aKOH  COXPAHEHHS
AJIEKTPUUYECKOTO 3apsifa, 3akoH KyloHa, Tpu 3TOM pa3inyarh CJIOBECHYIO
bopMyJIUPOBKY 3aKOHa, €0 MAaTEMaTUYECKOE BBIPAKEHUE W YCJIOBUS (TpaHUIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSACHITH OCHOBHBIC TIPUHITUIIBI ACHCTBUS MAIIHH, TPUOOPOB U TEXHUUECKHUX
YCTPOMCTB; pa3nuyaTh YCIOBHUS UX 0€30MaCHOTO MCIOJIb30BAaHUS B MOBCEAHEBHOM
KU3HU, BBINOJHATh IKCIIEPUMEHTHI MO HMCCIEIOBAHUIO (DU3UYECKUX SBICHUM U
MPOIECCOB C HKCMOJIb30BAHHEM TMPSIMBIX M KOCBEHHBIX H3MEPEHUH, MPU STOM
dbopmynupoBath npobieMy/3anady u THIOTE3y YI4eOHOTO SKCIIEPUMEHTa, COOMpPAaTh
YCTAaHOBKY U3 MPEJJI0KEHHOTO 000pYA0BaHUSs, MPOBOAUTH ONBIT U (POPMYTUPOBATH



BBIBO/IbI; OCYILIECTBIISITh MPSAMBIE U KOCBEHHBIE U3MEpPEHUsS (PU3MUECKUX BEIMYUH,
IIPYU 3TOM BBIOMPATh ONTUMAJIbHBINA CLIOCOO U3MEPEHUS U UCIIOIB30BaTh U3BECTHBIE
METO/bl OLIEHKH MOTPEUIHOCTEH HM3MEPEHMI; MCCIIEI0OBATh 3aBUCUMOCTH MEXIY
($U3NYECKUMHU BEIUYMHAMH C HUCIOJIB30BAaHUEM MPSAMBIX H3MEPEHH, TPU ITOM
KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHUPOBATh PE3YJIbTAThl ITOJIyYEHHON 3aBUCUMOCTH
(u3nyecKuX BEIUYMH B BUJE TaOIUIl U TpauKOB, 1€JaTh BBIBOJIBI 110 pe3yIbTaTaM
UCCIEeIOBaHMs; COOMIOAaTh mpaBuwia O€30MacHOro TpyAa IpU  MPOBEACHHUH
MCCJIEIOBAaHUI B paMKax y4eOHOIro SKCIEPUMEHTa, yueOHO-UCCIeI0BATEIbCKON U
IPOEKTHOM JAESITENbHOCTH C HCIOJIb30BAaHUEM H3MEPUTENBHBIX YCTPOHUCTB H
nabopatopHoro oOOpyAOBaHHUS; pellaTh pacu€THbIE 3a/Jaud C SBHO 3aJaHHOM
(u3HUecKoil MOJIENBIO, UCHOJB3Ysl (PU3HMUECKUE 3aKOHBI M IPHUHIIUIBI, HA OCHOBE
aHajM3a yCJIOBHS 3a/laud BhIOUpATh (GU3UYECKYIO MOJIECIb, BBIACIATh (PU3UUECKUE
BEJIMYMHBI U (POpMyJbl, HEOOXOAUMBIE Uil €€ pellleHus, IPOBOAUTh PacuéThl U
OLICHHMBATh PEAIbHOCTh IOJIYYEHHOI'O 3HA4eHMsI (PU3NYECKOW BEIMYMHBI; pelIaTh
KAueCTBEHHbIC 3a/1aUl: BBICTPAUBATH JIOTMUECKHM HEMPOTUBOPEUYHBYIO LEMOYKY
paccyX/IeHUI C OMOPOM Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PUBNYECKUE
ABJICHUS; MCIIOJNB30BaThb MpPU  pPELIEHUH Y4EeOHBIX 3a7ad  COBpPEMEHHbIE
MH(}OpMaAIMOHHBIE TEXHOJIOTUH JJIs1 TOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUU U
MPEACTABICHNUS] YYeOHOM M HAyYHO-NOMYJSIPHOM MH(GOpPMAIMH, MOJTYYEHHOU H3
Pa3IMYHbIX HCTOYHUKOB, KpUTHUECKH aHATTU3UPOBATh MOTyYaeMylo HH(pOpMaIIHIo;
IPUBOJUTH IPUMEPHI BKJIa/1a POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKU, 00BbSICHEHUE MTPOLIECCOB OKPYKAIOLIET0 MUPA, B PA3BUTHE TEXHUKHU
Y TEXHOJOTUH; UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUA MO (PU3KKE B MOBCEIHEBHOM
KU3HM JUIsi oOecriedeHus O€30MacHOCTH TpH  OOpallleHuu ¢ mnpudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMM, ISl COXPAHEHUS 3/10pOBbS M COOJIIOJIEHUS HOPM
AKOJIOTUYECKOTO TTOBEACHUS B OKPYXKAIOILEH CpeJie;

paboTatb B TIpYIINE C BBINOJIHEHUEM PA3IHYHBIX COLMAJIBHBIX POJIEH,
IUIAHUPOBAaTh paboOTy TPYIIbl, palMOHAIBHO paclpeAeisiaTh OOSI3aHHOCTH MU
IJIAHUPOBATH AESITENBHOCTh B HECTAHJAPTHBIX CUTYyalUsX, aJJl€KBaTHO OLICHUBATh
BKJIAJl K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE paCCMAaTPUBAEMOM TPOOIEMBI.

K kxonity o6yuenus B 11 kj1acce npeiMeTHbIC pe3yIbTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:
JIEMOHCTPUPOBATH HA MIPUMEPaAX POJIb U MECTO (PU3UKU B (POPMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTHUHbI MHpA, B PAa3BUTHM COBPEMEHHOU TEXHUKU H
TE€XHOJIOTUH, B TMPAKTUYECKOW NESITENBHOCTH JIOJAEH, LEIOCTHOCTh U EIUHCTBO
¢u3znyecKkol KapTUHBI MHUPA; YYUTHIBATH TPAHUIBI TPUMEHEHUS HN3YUYEHHBIX
Gu3nYecKuX MOJENEH: TOUYEUHBIH SIEKTPUUECKUN 3apsijl, JIyd CBETa, TOUCUYHBIN
UCTOYHUK CBETA, SIIEPHAsl MOJIENIb aTOMa, HyKJIOHHAs MOJEIb ATOMHOTO siIpa MpH



penieHn (PU3MUYECKUX 3aj1ay; paclo3HaBaTh (U3WUYECKue siBJIeHUS (IIPOIECChl) U
OOBSICHSITh UX HA OCHOBE

3aKOHOB JJICKTPOJIMHAMHUKHN M KBAHTOBOW (DH3WKH: SJEKTPUUIECKAsT TPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE ICHCTBUS TOKa, B3aMMOJICHCTBHE
MarHuTOB, DJICKTPOMAarHUTHAas WHAYKIMS, JACHCTBME MArHUTHOTO TIOJNS Ha
MPOBOJHUK C TOKOM M JBIDKYIIMHUCS 3apsiji, JICKTPOMarHUTHBIE KoJIeOaHHS U
BOJIHBI, TPSMOJIMHEHHOE PAaCIpOCTPAHCHUE CBETA, OTPAKCHHE, IMPETOMIICHUE,
uHTepdepentusa, audpakuus W TONAPU3AlUs  CBETa, JTUCHEPCUsi CBETa,
dboToanekTpuaeckuit 3pdext (potodrddekT), cBeTOBOE JaBICHNES, BOSHUKHOBECHUE
JUHEHYaTOro CHeKTpa aroMa BOJOPOJia, E€CTECTBEHHAass M HUCKYCCTBEHHAs
PaIMOaKTUBHOCTD; OIMCHIBATh WM3YYCHHBIC CBOWCTBA BEIIECTBA (DJICKTPHUCCKHE,
MarHuTHBIC, ONTHYECKHE, DJICKTPUUYECKYIO IMPOBOJAMMOCTD PAa3IUYHBIX CpEI) H
AJIIEKTPOMATHUTHBIE SBJICHUS (IIPOLIECCHI), HUCIMOJIBb3Ysl (PU3NYECKUE BEITUYHHBIL:
ANEKTPUUECKUN 3apsijl, CHJIa TOKa, AJIEKTPUUECKOE HAIpPsDKEHHE, JJIEKTPUUECKOe
COTIPOTHUBJICHUE, PAa3HOCTh IMOTEHIINAJIOB, JIEKTPOABIKYIAs CHja, paboTa TOKa,
WHIYKIMS MarHATHOTO TOJs, cujia Awmrmepa, cuia JlopeHIla, WHIyKTHBHOCTH
KaTyIIK{, SHEPrUs SJICKTPUUYECKOTO M MArHUTHOTO TOJICH, TEPUOJ U YacToTa
KojebaHuii B KoyieOAaTEIbHOM KOHTYpe, 3apsij W CHJla TOoKa B Tpolecce
TApMOHUYECKUX JJICKTPOMATHUTHBIX KoJieOaHWH, (OKYCHOE pacCTOsSHUE U
ONTHYECKasl CHJIA JIMH3BI, TIPH OMHCAHWUU TPABWIHHO TPAKTOBATh (DHU3NUCCKUN
CMBICJI HCIIOJb3YEeMBIX BCIMYMH, HX OOO3HAYCHUS M CIAUHHUIIBI, YKa3bIBaTh
(bopMyIIBI, CBA3BIBAIOIINE TAHHYIO (U3UUECKYIO BETUIMHY C APYTHMH BETHIMHAMU;
OTKCHIBATh M3yUCHHBIE KBAHTOBBIE SIBJICHUS W TPOIIECCHI, UCIIONB3YS (GU3MUICCKUC
BEJIMYMHBI: CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M 4acTOTa CBETa,
SHEPTUS ¥ UMITYJIbC (POTOHA, IEPUOJI TOTYpacIaa, YHEPTHUS CBSI3M aTOMHBIX SIIEp,
IpY OINHWCAHWM TIPABWJIBHO TPAKTOBAaTh (PU3MYECKHA CMBICT HCIIOIB3YEMBIX
BEJIMYMH, WX OOO3HAYCHMS] M CIWHMIIBI, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAOIINC
JTaHHYI0 (PU3UYECKYIO0 BEIMYUHY C JPYTUMH BEIHMYUHAMH, BBIYUCIISATH 3HAUCHUE
(¢u3uuecKoil BEIWYMHBI, AHATU3UPOBATh (U3MUECKHE TMPOIECChl W  SBICHUS,
UCIIOJIb3YsI PU3NUECKHE

3aKOHBI M MPUHIUIIEL: 3aK0H OMa, 3aKOHBI MTOCJIEIOBATEILHOTO M MapaJIJICIbHOTO
COCIMHEHUS MPOBOJHUKOB, 3aKOH Jkoyns—JIeHa, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKIIMW, 3aKOH TIPSIMOJIMHEWHOTO PACIpOCTPAaHEHUsI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHHE OWHIITeWHa it hororddekra,
3aKOH COXPAHEHHWs JHEPryu, 3aKOH COXpaHEHUs] MMITYJIbCa, 3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsi/ia, 3aKOH COXpaHEHUs] MacCOBOTO YHCIA, TMOCTynaThl bopa,
3aKOH PAJIMOAKTHBHOTO pacmlaja, Ipu 3TOM Pa3IndaTh CIOBECHYIO (POPMYITHPOBKY
3aKOHA, €ro MaTeMaTHYECKOe BBIPAKCHHE U YCJIOBUS (TpaHUIbI, O00JIACTH)



IPUMEHUMOCTH; ONIPENEIIATh HAIIPaBICHUE BEKTOPA MHAYKIMU MATHUTHOIO IOJIA
IIPOBOJHUKA
C TOKOM, cujbl Amnepa u cuibl JIOpeHIa; CTpOUTh U ONMKCHIBATh M300pakeHUeE,

CO37]aBa€MO€ TUIOCKHM 3€PKaJIOM,
TOHKOW JIMH30M; BBINOJHATh SKCIEPUMEHTHI IO HCCIECJOBAHUIO (DU3HUECKUX
SBJICHUM U IPOLECCOB C UCIIOIB30BAHUEM IPSAMBIX U KOCBEHHBIX U3MEPEHUM: IIPU
3ToM (OPMYIUPOBaTh TPOOIEMy/3aady U THUIIOTE3y y4eOHOTO SKCIEPUMEHTA,
coOupaTth YCTaHOBKY W3 MPEAJIOKEHHOTO OOOpYMOBaHUS, MPOBOAUTH OMNBIT U
(opMyIUpPOBaTh BBIBOJIbI; OCYLIECTBJIATH MpPSIMbIE M KOCBEHHBIE H3MEpPEHUs
(u3nYeCKuX BEIUYMH, MPU 3TOM BBIOMPATh ONTUMAbHBINA CIIOCO0 MU3MEPEHUS U
MCIIOJIb30BaTh U3BECTHBIE METO/IbI OLIEHKHU IMOTPEIIHOCTEN N3MEPEHUI; UCCIEA0BaTh
3aBUCUMOCTH (PU3HUYECKHUX BEJIMYUH C UCIOJIb30BAHUEM MPSIMBIX
U3MEPEHMI: MpPU ATOM KOHCTPYHPOBAaTh YCTAHOBKY, (PUKCHUPOBATH pE3yJIbTATHI
HOJyYEHHOW 3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BUJAE TaOIULl U TpauUKOB,
JIeaTh BBIBOJIBI IO pe3yJbTaTaM UCCIEA0BaHUs; COOM0AATh IpaBuiIa O€30MacHOro
TpyJa Py NPOBEICHNHU UCCIIEIOBaHNI B paMKaX y4eOHOT0 SKCIIEPUMEHTA, y4eOHO-
UCCIIEIOBATENBCKOM M IPOEKTHOW  JESATEIBHOCTH C  MCIHOJIb30BAaHHUEM
U3MEPUTENbHBIX YCTPOUCTB U JaOOPATOPHOTrO 00OpYAOBaHUS; pEIIaTh pacuéTHbIC
3a/1ayy C SIBHO 3a/IaHHOM (PU3UYECKOI MOJIETIBIO, UCTIONB3Ys (PU3UUECKUE 3aKOHBI U
MPUHIUIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3aa4M BhIOUpATh (DU3UUECKYIO MOJEIIb,
BBIIETIATh (PU3NYECKUE BEIUYUHBI U (HOPMYJIbI, HEOOXOAUMBIE NSl €€ pelIeHHUs,
IPOBOJAUTH PACUYETHI U OLICHUBATH PEAJTLHOCTD MOJYYEHHOTO 3HaYEHUS (PU3NUECKON
BEJIMUMHBIL;

peniaTh KaueCTBEHHbIE 3aJa4M: BHICTPAUBATh JJOTUYECKH HEMPOTUBOPEUHUBYIO
LENOYKY PACCYX AEHUI C ONOpPOM HAa HM3YyYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH H
(usnyeckue sIBICHUS; UCTIOJIb30BaTh PU PEIIEHUN YUeOHBIX 3a7]ad COBPEMEHHBIE
UH(OPMAIIMOHHbIE TEXHOJIOTUH JIJISl IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUU U
IpeicTaBlieHus y4eOHOM M HAy4YHO-TIOMYJIIPHON MHGOpPMALMH, MOJIYYEeHHOU W3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAM3UPOBATh MOIYyYaeMy0 HH(POPMAIHIO;
OOBSCHATh MPHUHLMIIBI ACHCTBHUSI MAllWH, MPUOOPOB U TEXHUYECKHUX YCTPOMCTB,
pasznuyaTh yCIIOBUS UX 0€30MacHOr0 HMCIOJIb30BAaHUS B IMOBCEJHEBHOM >KU3HU,
IPUBOJIUTH MMPUMEPHI BKJIa/1a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(PUZUKOB B
pa3BUTHE HayKd, B OOBSCHEHHE IMPOLECCOB OKPYXAIOUIEr0 MHUpPa, B Pa3BUTHE
TEXHUKH M TEXHOJIOTUH; MCIOJB30BaTh TEOPETHUECKHE 3HAHHUS 1O (PU3MKE B
IOBCETHEBHOM JKM3HM g oOecnedyeHus O€30MacHOCTH IpU  OOpalleHUH C
npubopaMu U TEXHUYECKUMHU YCTPONCTBaMM, MAJII COXPaHEHUs 340pPOBbs U
COOJIOICHNST HOPM 3KOJIOTHYECKOTO TMOBEACHHS B OKPYKAIOIIeH cpenie; paboTath B
rpynne ¢ BBIMOJIHEHUEM DPA3IMYHBIX COLHUANBHBIX POJEH, MIAHUPOBATh PadboTy



IpyNIbl, pAMOHAIBHO PACTIPEAEIATH 00SI3aHHOCTH U IUIAHUPOBATh AESITEILHOCTD B
HECTAHJIAPTHBIX CUTYyalUsIX, aJl€KBATHO OLIEHUBATh BKJIAJl KaKJOTO U3 YYaCTHUKOB
TPYMIbI B PELICHUE paccCMaTprUBaeMOil MpOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
N/ HaumeHoBaHue pa3ieioB U TeM (undposrre)
g NMPOrpaMmblI Beero Kourpoasubie | IlpakTuueckue 00pasoBaTenkHLIe
padoTshI padoThbI pecypenl
Pa3znen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUS
bubmuoreka [JOK
11 ®u3KKa U METOJIbl HAYYHOTO ITO3HAHUS 2 hitps://m.edso0.ru/7f41bf72
Uroro no pazneny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [JOK
2.1 Kunemaruxa 5 https://m.eds00.ru/7f41bf72
bu6mmoreka [JOK
2.2 Hunanmuka 7 https://m.eds00.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 hitps://m.eds00.ru/7f41bf72
Hroro 1o pasneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 L bubnmnoreka [JOK

Teopun

https://m.edsoo.ru/7f41bf72
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bubmuorexa [JOK

3.2 OCHOBEI TepMOHHAMHKE 10 https://m.eds00.ru/7f41bf72
ArperaTHble COCTOSTHUSI BEIIECTBA. bu6mmoreka [IOK
3.3 ®da30BbIe IEPEXOBI 5 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bu6mmoreka [IOK
41 DIeKTpOCTaTHKA 10 https://m.edsoo.ru/7f41bf72
ITocrosiHHBIN 3neKkTpUYecKuid TOK. Toku B bubnnoreka [JOK
4.2 Pa3JIMYHBIX Cpeaax 12 https://m.edsoo.ru/7f41bf72
Htoro no paznemny 22
PeszepBHOe Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
No 1/ HanmeHnoBaHMe pa3ae/ioB U TeM (wipposrie)
*" 1 nporpammns Beero Kontpoabnbie | Ipaktuueckue | COPA30BaTEIbHEIC
padoThI padoThI pecyperl
Paznen 1. JIEKTPOANHAMUKA
MarnuTHOoe nojue. I1eKTPOMAarHUTHAs bubnnoreka [JOK
11 HHTYKIIAS 11 1 3 https://m.edsoo.ru/7f41c97c
Htoro no paznemny 11
Paszpnen 2. KOJIEBAHUSA U BOJIHbBI
MexaHuyecKkue U 3J1€KTPOMAarHUTHBIE bubnuoreka [IOK
2.1 Kosie0aHus 9 1 https://m.edsoo.ru/7f41c97c
MexaHn4ecKkue U 31€KTPOMATHUTHBIE BOJIHbI bubnunoreka [JOK
2.2 5 1 https://m.edsoo.ru/7f41c97c
bu6nmoreka [JOK
2.3 Onruka 10 3 https://m.eds00.ru/7f41c97¢
Wroro no pazmeny 24

Paznea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

3.1

OCHOBBI CTICTTHATBHOM TEOPUH
OTHOCHUTEIBHOCTHA

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c
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Hroro 1o pasueny 4
Paznen 4. KBAHTOBAS ®U3UKA
. bubmuorexa [JOK
4.1 OneMeHTBl KBaHTOBOM ONTHKH 6 https://m.edso00.ru/7f41c97¢
bubmuoreka [JOK
4.2 Crpoenue atoma 4 https://m.edsoo.ru/7f41c97¢
bubmuorexa [JOK
4.3 ATOMHOE A1pO 5 https://m.eds00.ru/7f41c97¢
Hroro no pazgeny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

bubmuorexa [JOK
5.1 DNeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 https://m.eds00.ru/7f41c97¢
Hroro no pazneny 7
Paznen 6. OBOBIIAIOILIEE IOBTOPEHUE
bubnuoTteka
4 HOK
6.1 O06o06maromee MOBTOPEHUE
https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE 10 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne . Nara undgposbie
eMa ypoka
n/n P Konrpoasnsie | IlpakTnyeckue | wm3y4yeHusi o0pasosaTeibubIe
Bcero pecypcbi
padoThI padoThI
®du3nka — HaykKa o IpUpoJie.

1 HayuHble METOJbI MO3HAHHUS 1 brbmorexa [IOK
OKPYIKAIOIIEro MHpa https://m.edsoo.ru/ff0c32e2
Pomb u wmecto  ¢usuku B

) dbopMupoBaHUH COBPEMEHHOM 1 Bub6snuorexa LIOK
Hay4yHOH  KapTWHbI ~ MHpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JEATEIbHOCTH JIIOIEH
MexaHuyeckoe ABUKEHUE.

3 OTHOCHUTENBHOCTH MEXaHUYECKOTO L Bub6nuorexa [IOK
neokeHns. Ilepemenenne, CKOpOCT, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
PaBHOMepHOE npsMOIMHENHOE bubnnoreka [JOK

4 JIBUYKCHUE 1 https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE IPAMOIMHEHHOE bubnuoreka [IOK

5 JBUKEHUE 1 https://m.edsoo.ru/ff0c372e

5 CBoOoaHoe majieHre. Y CKopeHue 1 bubnuotexa [JOK

CBOOOIHOTO MMaJCHUSA

https://m.edsoo.ru/ff0c39cc
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Kpusonnnueiinoe JBUKECHUE.

7 JIBIDKEHHME MAaTEPHATBLHONW TOYKH 110 Bubmorexa IIOK
OKDYKHOCTH https://m.edsoo.ru/ffOc3ada
[TpuHIMN OTHOCUTEIBHOCTH

8 Tanunes. nepruaabHbIe CHCTEMBI Bubmmorexa IIOK
orcueta. [lepBbiii 3akoH HproToHa https://m.edsoo.ru/ff0c3bes
Macca tena. Cwuna. Ilpunuun

9 CYIEPIO3UIMU CcUIl. BTopoii 3akoH bubmmoreka IIOK
Hb0TOHA U151 MaTePHATLHOMN TOUKH https://m.edsoo.ru/ff0c3be8
Tperuii 3akon Herotona s bu6mmoreka [IOK

10 MaTepHaIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoOro taroreHus. Cumia

11 TsoxecTH. IlepBas KocMuuecKas but6mmoreka [IOK
CKOPOCT https://m.edsoo.ru/ff0c3d00
Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoteka [JOK

12 Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduunent

13 TpeHus. Cuiia COpOTUBIECHUS TPU Bu6suorexa [JOK
ABHKCHHUU TeJ1a B XKUAKOCTH UIH https://m.edsoo.ru/ffOc3f76
rase
[TocTymarensHOEe W BpamaTeabHOE

14 IBUKEHHE aOCONIOTHO  TBEPIOTO Bu6miorexa [[OK

Tena. MomeHT cuibl. [l1e4o cuibl.
VYcnoBus paBHOBECHUS TBEPIOIO Tesla

https://m.edsoo.ru/ff0c41a6
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15

NMnynbsc MmaTepuabHONM TOYKH,
CUCTEMBI MAaTEPUAIIbHBIX TOYEK.
Nmnynbe cuiibl. 3aKOH COXpaHEHUs
HMITyJIbCa. PeakTUBHOE IBUIKEHHE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

16

PaboTa 1 MOITHOCTbH CHIIBI.
Kunernueckas sneprus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4502

MaTepuaibHOii Touku. Teopema 00
W3MEHEHUN KMHETHYECKOW SHEPTUU

17

[ToTenuuanbHas SHEPTUA.
[ToTenuuanpHas SHEPTUsl YIPYro
ne(OpMUPOBAHHOI MPY>KUHBI.
[ToTenuuanpHas >HEprus Tena
BOJIM3U MOBEPXHOCTH 3eMIIU

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

18

ITorenumanpHbIC U
HENOTEeHUNaIbHbIE CHIIBbL. CBS3b
paboThI HEMOTEHIMATIBHBIX CHJI C
U3MEHEHUEM MEXaHUYECKOU YHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUYECKON IHEPTUn

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTopHas pabota
«HccnenoBanue cBsizu pabOTHI CHITBI
C  WU3MEHEHWEM  MEXaHHYECKOH
SHEPruM  Tela  HA  IpHUMepe
PacTsKEHUS PE3UHOBOTO KIyTay
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20

KonrponsHas pabora o Teme
«Kunemaruka. Jlunamuka. 3aKOHbI
COXPAHEHHUS B MEXaHUKE»

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

21

OCHOBHEBIE OJIOKEHUS
MOJICKYJISIPHO-KUHETHYECKOH
Teopuu. bpOyHOBCKOE JIBIKEHUE.

Auddysus

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

22

XapakTtep JBUKEHUA U
B3aUMOJICYCTBUS YaCTUIL] BEIIECTBA.
Mogenu cTpoeHus ra3oB, )XKUIAKOCTEH
U TBEPIBIX TENI

23

Macca MOJIEKYJL. KommmuecTBo
BemiectBa. [locTostHHas ABoraapo

24

Temuosoe paBHoBecue. Temneparypa
u e€ usmepenue. Illkana remneparyp
Lenbcus

25

Uneansusiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4fde

26

AbcoutoTHas TeMiepaTypa Kak Mepa
CpPEIHEH KUHETUYECKOM DHEPruu
JIB>KEHUS MOJIEKYJI. Y paBHEHUE

MenneneeBa-Kinaneiipona

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanbToHa. ['a30BbIe 3aKOHBI
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Jlaboparopnas pabota
«HccnenoBanne 3aBUCUMOCTH MEXIY

28 rapamMeTpamMu COCTOSIHUS
Pa3pexKEHHOTO ra3a»
M3onporiecchl B neaabHOM ra3e u ux bu6mmoreka [IOK

29 rpaduvecKoe mpeacTaBIeHNe https://m.edsoo.ru/ff0c570e
BuyTpennss sueprus
TEPMOJUHAMUYECKON CUCTEMBI U

20 crocoOb! e€ n3menenus. Konuectro Bu6muorexa LIOK
TEMIOTE 1 paboTa. BHyTpeHHsa https://m.edso0.ru/ff0c5952
SHEPTHUSl OJHOATOMHOTO UJEAIbHOTO
raza

bubmuorexa [JOK

a1 Bujet Tennonepenatiu https://m.edsoo.ru/ffoc5c36
VY ienpHas TEMIOEMKOCTD BEILIECTBA. bubnuoteka [JOK

32 KonndecTBo TEIUIOTHI MpH https://m.edsoo.ru/ff0c5¢c36
Terionepenaye. AanadaTHbIM
pouecc
IIepBbIil 3aKOH TEPMOJIUHAMUKU U €TO bubnuoreka [IOK

33 IIPUMEHEHHE K U30IpoleccaM https://m.edsoo.ru/ffOc5efc
HeoOpatumocTs mporieccoB B

34 npupoje. Bropoil  3akoH bu6miorexa [OK
TepMOMHAMHKH https://m.edsoo.ru/ff0c6230

35 [punuun nevictus u KI1J[ rernoBoit bu6mmoreka [JOK

MalllTMHbI

https://m.edsoo.ru/ff0c600a
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IMuxn Kapno u ero KII[{

DKosornyeckue mpoodIeMbl

37 TETUIOHEPTETUKHI
Oo6o0maromuii ypox

38 «Monexymnsapras ¢puszrka. OCHOBBI bubanoreka IIOK
TEPMOLHHAMUKID) https://m.edsoo.ru/ff0c6938
KonrponpHast pabota mo Teme

39 «Monexynsapuas pusuka. OCHOBBI bubnuorexa [IOK
TEPMOIHHAMHUKI https://m.edsoo.ru/ff0c6a50

10 [TapooGpa3oBanue U KOHICHCAITHS. bu6mmoreka [IOK
Hcnapenue u xunenue https://m.edsoo.ru/ff0c63b6
AOcCoNIIOTHasT W OTHOCUTEJIbHAs

41 BIQKHOCTh BO3ayXa. HachleHHbIi bubnnorexa [IOK
nap https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucrammueckue u
amopdHbie Tema. AHU3ZO0TPOMUS

42 CBOMCTB  KpucTauioB. JKuikue bubmmorexa LIOK
KPHCTAJUTBI. CoBpeMeHHbIE https://m.edso0.ru/ff0c65f0
MaTepuaibl
[InaBneHue M KpUCTATUTU3ALIMSL.

43 VienbHAas TEIIOTA IUIABICHHS. bubmmnorexa IIOK
CyGmmanst https://m.edso0.ru/ff0c6708

bubmuorexa [JOK
44 VYpaBHEeHHE TEIJIOBOTO OalaHca 1

https://m.edsoo.ru/ff0c6820
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Onexrpuzanus Ten. DIEKTPUIECKUN

45 3apsia. JIBa BHIa JIEKTPHYECKUX bubmnorexa LIOK
3apsiI0B https://m.edsoo.ru/ffOc6bcc
[IpoBOIHUKHU, TUBTIEKTPUKHU U

46 MOJIYITPOBOTHUKH. 3aKOH COXPaHCHHS bu6moreka LIOK
DIEKTPUYECKOrO 3apsa https://m.edsoo.ru/ff0c6bcc
B3aumopeiictBue 3apsnoB. 3aKoH

47 Kynona. To4e4HBIH dIEKTPUYECKUI bubnuorexa LIOK
3apsi https://m.edsoo.ru/ffOc6eced
HanpskEHHOCTD 3JIEKTPUYECKOTO

48 niostst. [lpunnmn cynelv)nomunn Bubnorexa [IOK
PHCKTPHUCCKHX MONCH. JTuHun https://m.edso0.ru/ffOc6df2
HANPsKEHHOCTH
Pabora cuit 3IeKTpOCTaTHIECKOTO

49 nossi. [ToreHman. PasHocTs bubmmorexa [IOK
MOTEHINATIOB https://m.edsoo.ru/ffOc6f00
[IpoBOMHUKKN W JUAIEKTPUKUA B

50 3JIEKTPOCTATHYECKOM ToJe. bubimoreka IIOK
JlusneKkTpuuecKas IMPOHUIAEMOCTh https://m.edsoo.ru/ff0c7018

. bu6mmorexa [IOK

> Dnextpomiocts. Korericarop https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTh IIOCKOTO

52 KOHJICHCATOpa. DOHeprus bubnmoreka [JOK

3apsHKEHHOI0 KOHAEHCaTopa

https://m.edsoo.ru/ff0c72c0
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53

Jlaboparopnast pabora "M3mepenwue
NEKTPOEMKOCTH KOHIeHcaTopa”

54

[TpuHIMIT NENCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOMUPOBAILHOIO
arrapara, CTPYWHOIO IIPUHTEPA.
DJIEKTpOCTaTUUYECKas 3alUTa.
3a3zeMJieHre IEKTPOIPUOOPOB

55

DIEeKTPUYECKHUM TOK, YCIIOBUS €TO
cyuiectBoBanus. [10CTOSHHBIN TOK.
Cuna toka. Hanpspkenue.
Conporunenue. 3akon Oma aJist
y4acTKa [enu

56

[TocnenoBarenbHOE, TapaIETBLHOE,
CMEIIaHHOE COCTMHEHHE
poBoAHUKOB. JIaboparopHas padoTa
«M3yueHne cMeniaHHoro
COCMHEHUS PE3UCTOPOB

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOLTHOCTb 3JEKTPHUECKOTO
ToKa. 3akoH J[xoyns-Jlenna

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 71 OJIHOM (3aMKHYTOM )
anekTpuueckoit nenu. Koporkoe
3ambIkanue. JlabopatopHas pabota
«M3mepenne 3/1C nctouHnka Toka u
€ro BHYTPEHHETO COIIPOTHBIICHUS

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7ae0

59

PesepBHblit ypok. KonTposbHas
pabota 1o Teme "DiIeKTpoANHAMHKA"

bubmuorexa [JOK
https://m.edsoo.ru/ff0c8c56
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/ Beepoccuiickast mpoBepoyYHast
pabora

60

Oo6o06maromuii ypox
«DNEKTPOANHAMUKAY /
Bcepoccuiickas mpoBepouHas paboTa

bubmuoreka [JOK
https://m.edsoo.ru/ff0c88be

61

OneKTpoHHas IIPOBOAMMOCTh
TBEPABIX METAIOB. 3aBUCUMOCTh
CONPOTUBIIEHUS  METAUIOB  OT
teMreparypbl. CBEpXIIPOBOANUMOCTh

62

DNEeKTPUUECKUN TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB

63

[TonynpoBoAHUKH, X COOCTBEHHAS U
MIPUMECHAs IPOBOUMOCTb.
CaoiicTBa p—N-miepexo/a.
[TonynpoBOIHUKOBEIE TPUOOPHI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae

64

ONEKTPUUECKUH TOK B PacTBOpax M
pacriaBax 3JEKTPOJIUTOB.
DNEKTPOIUTHYECKAS] JUCCOLHALINS.
OneKTponan3

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba

65

DNEeKTPUUECKU TOK B ra3ax.
CaMOCTOATEIBHBIA U
HECaMOCTOSITENIbHBIN pa3psl.

Momaaug. [1nazma

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae
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DneKkTpuuecKkue mpubopsl U
YCTPOHCTBA U UX MPAKTUYECKOE Butmoreka [IOK
66 npuMenenue. IpaBuia TeXHUKH . https://m.edsoo.ru/ffoc86fc
0e30macHOCTH
KontponpHast pabora mo Teme
«Qunekrpocraruka. [locTosHHBIN BuGmuorexa [JOK
67 onekTpudeckuil  Tok. Toku B 1 https://m.edsoo.ru/ff0c8a8a
Pa3INYHbBIX Cpeaax»
PeszepBubiit  ypok. O6obmaromuit bu6mmoreka [IOK
68 ypok 1o temaM 10 kiacca 1 https://m.edsoo.ru/ffOc8f6c
OBLIEE KOJIMYECTBO YACOB I1O0 68

[NPOT'PAMME
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11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne T Jlata uudposbie
w/n €Ma ypoka Beero Konrpouabnbie | Ilpakruyeckue M3ydeHHst o0pa3oBaTe/bHbIE
padoThI padoThI pecypcsl
[TocTossHHBIE MATHUTHI U UX

. B3auMojieiicTBUe. MarHuTHOE ToJie. 1 Bu6mmrorexa LIOK
BekTop MarHuTHON MHAYKIUU. https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW MHIYKIUU
MarauTHOe TI0J€ TMPOBOJHUKA C

5 TokoM. OnbIT Dpcrena. i Bu6mmorexa LIOK
B3anmoaeiicTBre mpoBOHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlabopaTtopHas pabota «3yuenue

3 MarHUTHOTO TIOJISI KATYIIKH C TOKOM) 1 1 brbmiorera [IOK

https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuita Ammepa.

4 JlabopatopHast pabora 1 1 bubmuorexa [JOK
«HccnenoBanue nemcTBus https://m.edsoo.ru/ff0c9ac0
MMOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»

JleicTBME MarHUTHOTO TOJISI Ha
5 ABIKYIIYIOCA 3apKCHHYTO 1 bubmuorexa [JOK

gactuity. Cwia Jlopenma. Pabota
cunel JlopeHna

https://m.edsoo.ru/ff0c9df4
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DNeKTpOMarHuTHast UHIYKIIHS.
[ToTok BekTOpa MarHUTHOM

uaaykuud. DJIC uHAYKIMU. 3aKoH
JIEKTPOMArHUTHON MHYKIIUU
®dapazes

JlaGopaTopHas pabora
«HUccnenoBanue SIBIICHHUSI
AJIEKTPOMArHUTHOW MHTYKIIHN)

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

NunykTUBHOCTB. SIBICHUE
camouHykuuu. J1C
CaMOUHIYKIMH. DHEPIHsl
MarHUTHOTO TOJISl KATYIIKU C TOKOM.
DNEeKTPOMArHuTHOE T0JIe

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

TexHudeckue ycTpoucTBa U ux
IIPUMEHEHHUE: IIOCTOSTHHBIE MATHUTHI,
JJIEKTPOMArHHUTHI,
3JIEKTPOJABUIATEIb, YCKOPUTEIN
3JIEMEHTApHBIX YACTHII,
MHIYKIUOHHAs [1e4Yb

10

O6o0maromuii ypok «MarautHoe
noJje. DJIeKTPOMarHuTHast
HUHAOYKOUS»

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas pabota no teme
«MarHuTtHOE 1oJIe.
DNeKTpOMarHuTHasi UHIYKIUS

bu6mmorekxa [IOK
https://m.edsoo.ru/ffOcad58
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12

CB00OOIHBIE MEXaHHUYECKHE
Kosiebanus. 'apMOHHYECKIE
KoJieOaHusl. VYpaBHeHHe
TapMOHHYECKHUX KOJICOaHUH.
[IpeBpariieHe SHEPIUH

bubmuorexa [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTopHas pabora
«HccrenoBanue 3aBHCUMOCTH
NeproJia MajibIX KojeOaHuii rpy3a Ha
HUTH OT JUIMHBI HUTHU U MacChl
rpy3a»

14

KonebarenbHblil KOHTYD.
CB00OIHBIC AJIEKTPOMArHUTHBIE
KoJ1e0aHus B UA€aJIbHOM
KOJIeOaTeTbHOM KOHTYpE. AHAIOTHUS
MEX]y MEXaHUYECKUMU U
3JIEKTPOMArHUTHBIMH KOJI€OaHUSIMU

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb820

15

®opmyna Tomcona. 3akoH
COXpaHEHUs DHEPTUU B UJI€ATLHOM
Kosie0aTeabHOM KOHTYpe

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencraBienue o 3aTyXaromMX
KosnebaHusAX. BbIHYXIeHHbIE
MEXaHUUYECKUE Kosie0aHus.
Pe3onanc. Beinyx1eHHbIE
3JIEKTPOMArHUTHBIE KOJIeOaHHs

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86
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17

[TepemenHbIN TOK.

CuHycougaibHbIi NepEMEHHBIN TOK.
MOIHOCTb IEPEMEHHOT0 TOKA.
AMIITUTYHOE U IEUCTBYIOLIEE
3HAYEHUE CUJIbI TOKA U HAIIPSHKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBoxactso,
nepeaaya u norpedieHue
JIEKTPUYECKON YJHEPTUU

19

YerpoicTBo u IIPAaKTHYECKOE
MIPUMEHEHUE IEKTPUUECKOTO

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

3BOHKaA, reieparopa nCpeMCcHHOro
TOKa, JIMHAN QJICKTpOIICpCaad

20

DKOJIOTrM4eCKHE PUCKU TIPU
IIPOU3BOJICTBE AIEKTPOIHEPIUH.
KynbTypa ncnonb3oBanus
3JIEKTPO3HEPTUU B MOBCEIHEBHOM
KU3ZHU

21

MexaHuueckre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuos.
CkopocTb pacnipocTpaHEHHS U
JuiiHa BOJIHEL. [lonepeunsie n
MIPOJIOJIbHBIE BOJIHBI

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcca54

22

3Byk. CkopocTh 3Byka. ['pomKocCTb
3ByKa. Beicora ToHa. TemOp 3Byka

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcccOc
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3JICKTpOMaFHI/ITHLIe BOJIHBI, UX

23 cBoifcTBa U ckopocts. 1llkana Bubmorexa LIOK
IEKTPOMATHHTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
[lpuHnMnBel ~ paguocBsizu U

24 TeneBUieHus. Pa3Butue cpeacTs
cBs3u. Paguonokanus
KontponbHas padota «Konebanus u bubmuorexa [JOK

25 BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpsamonnHENHOE pacpoOCTpaHEHHE

26 CBeTa B OJHOPOJHOM cperie. Butmoreka [IOK
Toueunslit ucTOYHUK cBeTa. Jlyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxkxeHne  cBeTa.  3aKOHBI

27 OTpakeHHs CBeTa. llocTpoeHme Brbmmotexa LIOK
M306paKEHHil B TUIOCKOM 3epKalie https://m.edsoo.ru/ff0cd4e0
[Ipenominenue ceera. [lonHoe

98 BHYTPCHHEC OTPaXKCHUC. Bubimoreka HOK
IIpenenbHebIN yroJl HoJTHOTo https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPaKEHUS
JlabopaTtopHass pabora «U3mepeHue bubnuorexa [JOK

29 I10Ka3aTeJist IPEJIOMIICHUS CTEKIIa https://m.edsoo.ru/ffOcd67a
JIunsel. [octpoenue nzobpaxeHuii B

30 nuH3e. opmyiia TOHKOM JIMH3BL. Bubmorexa [IOK

YBenuueHue JIMH3bI

https://m.edsoo.ru/ffOcddle
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Jlaboparopnas pabota
«HccnenoBanne CBOMCTB
M300paXEHUI B TUH3AX»

32

Hucniepcus cBera. COXKHBIN cOCTaB
6enoro csera. Ler. JlaboparopHas
pabota «Habmonenue aucnepcuu
CBETa»

33

Wutepdepennms cera. Audpaxius
cera. JudpaknuonHas pemerka

bu6mmoreka [IOK
https://m.edsoo.ru/ffOced22

34

[TonepedHOCTH CBETOBBIX BOJIH.
IHonspusanusa ceera

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcf02e

35

Onruyeckre npudOpsl M yCTPOHCTBA
1 YCJIOBUS HX 0€30MacHOr0o
IMPUMCHCHUA

36

['panuist MIPUMEHUMOCTH
KJIACCUYECKOU MEXAHUKHU.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cf862

[TocTynatel cienuaibHOW TEOPUH
OTHOCHUTENIbHOCTH

37

OTHOCUTENBHOCTH
OOTHOBPEMCHHOCTH. 3aMe)IJ'IeHI/Ie
BPEMCHHU U COKpalICHUEC NJIWHBL

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcfa42
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DHeprus U UMITYJbC

pensTUBUCTCKOM yacTulibl. CBS3b

bubmuorexa [JOK

38
MAacChl C SHEPTUEH U MMITYJIHCOM. https://m.edsoo.ru/ffOcfc68
DHeprusi NoKos
KontponbHas padota «OnrTuka.

39 OCHOBBHI CIELUAILHON TEOPHH bu6mmorexa IIOK
D — https://m.edsoo.ru/ffOcf6f0

) ®otonbl. opmyna [1nanka. bubnuoreka [IOK

0 DHeprust ¥ UMITYJIbC POTOHA https://m.edsoo.ru/ffOcfel6

OTtkpbiTHE u UCCIIeJIOBaHHE

41 doroadpdexra. Onbiter A. T brbmorexa LIOK
Cronerosa https://m.edsoo.ru/ffOcffc4
3akonbl potodddekra. YpaBHEHUE

42 Diinmreiina 11 Gorodddexra. bubnmorexa LIOK
«Kpacas rparmia» horosbdexta https://m.edsoo.ru/ff0d015e
JaBnenue cBera. Onbithl [1. H.

43 JleGeneBa. X¥MUUECKOE AEHCTBUE bubmnorexa IIOK
CRETA https://m.edsoo.ru/ff0d04a6
TexHudeckue yCTpoHCTBA U
MPaKTUYEeCKOEe  TNPHUMEHEHUE:

44 ¢dorosnemMeHT,  (HOTOAATUHK,
CONTHEYHas OaTapesi, CBETOUO]T

A5 Pemenne 3agau mo teme «JIE€MEHTBI bu6mmorexa [IOK

KBAHTOBOU OIITUKN)

https://m.edsoo.ru/ff0d0302
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Monens atoma TomcoHa. OnbBITE

46 Pesepdopia o paccessHHIO OYACTHII. Brbmorexa [IOK
Tl1aHeTApHAST MOJIETD ATOMA https://m.edsoo.ru/ff0d091a

bubmuorexa [JOK

a7 Tocrynarsl bopa https://m.edsoo.ru/ffod0afa
W3nydenue u noroiieHue GoToHOB
[IPU TIEPEX0/Ie aTOMa C OJTHOTO Bu6smoreka LIOK

48 YPOBHsI SHEPIHH Ha APYroi. Busp https://m.edsoo.ru/ff0d0afa
CIIEKTPOB
BonHoBBIC cBOMCcTBA YacTHIl. BOJIHBI

e bpoiins.
49 io 111) CKYJISIPHOBOJTHOBOM JTyai3M bubmorexa LHOK
PHyCKyIIAp Y ) https://m.edsoo.ru/ff0d0ca8
CroHTaHHOE ¥ BBIHY)XJICHHOE
U3ITy4YCHUE
OTKpBITHE PaJUOAKTUBHOCTH.

50 Omerter  Pesepdopma o bubnuoreka [IOK
ONPENEICHHUIO cocTaBa https://m.edsoo.ru/ff0d0fd2
PAaOAKTUBHOI'O U3JTYUYCHUSA
CgnoiicTBa anbda-, Oerta-,
raMmMau3JIydCHUs. Bnusaue

51 PaAOAKTUBHOCTH Ha JKHBBIC
OpTraHU3MBbI
OTKpbITHE IPOTOHA U HEUTPOHA.

59 N3otonsl. Anbga-pacna. bubanoreka [JOK

ONEKTPOHHBIM ¥ MO3UTPOHHBIN
Oerapacnan. ['amma-uznyyenue

https://m.edsoo.ru/ff0d1162
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53

DHeprus CBA3M HYKJIOHOB B SiIpe.

Snepuble peakuuu. SnepHbii

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

peaktop. IIpoOiaembl, epcreKTUBEL,
9KOJIOTUYECKHUE AaCIIEKThl sIEPHOMN
SHEPIreTUKHU

54

DyieMeHTapHbIe YacTUllbl. OTKPBITHE
Mo3uTpoHa. MeTo bl HAOMIOIEHUS U
perucTpamnuu 3J1eMEHTapHbIX
yactul. Kpyrisiid cron
«DyHIaMeHTalIbHbIE
B3aUMOJIeUCTBUS. EAMHCTBO
(bu3NIeCKoil KapTHHBI MUPa

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

55

DTarbl pa3BUTHS ACTPOHOMHH.
[IpukiagHoe 1 MUPOBO33PEHUECKOE
3HAYEHHE acTpOHOMUHM. Bun
3BE3HOrO Heba. Co3Be3ausl, spKue
3BE3/Ibl, INIAHETHI, UX BUAUMOE
nBrokenne. CoHeyHas cucreMa

56

Connne. ConHevHasi akTUBHOCTb.
NcTtounuk sHeprun ConHua u 3BE311

57

3BE3/1bl, UX OCHOBHBIE
XapaKTEpUCTUKU. 3BE3/1bI [TIaBHOU
IIOCJIEI0BATEILHOCTH. BHyTpEeHHEE
cTpoeHue 3B€311. COBpeMEHHBIE
IIPEJICTABICHUSI O IIPOUCXO0XKIEHUH U
sposrrorni CoutHIa U 3BE3T
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58

Mnuneunsiii [1yte — Hama

l'anakTuka. IlonoxxeHue B ABHXKCHUE
Coununa B 'anaktuke. I'amakTuky.
UeEpHble AbIphI B ipax TaIAKTUK

59

Bcenennas. Paz0eranue rajiakTuk.
Teopus bonboro B3peiBa.
PenukToBO€ U3nydyeHue.
MeraranakTuka

60

Hepemennsie mpo6ieMbl
aCTPOHOMUU

61

KonTponbHas pabota «neMeHTHI
aCTPOHOMUU U acTPOPUIUKU»

62

O6o6matomuii ypok. Ponb pusuku
Y aCTPOHOMHU B SKOHOMHYECKOH,
TEXHOJIOTHYECKOM, COITUATLHOM 1
ATUYECKOH cdepax AeaTeIbHOCTH
YyeJaoBeKa

63

O6o0maromuii ypok. Pois u mecto
¢u3uKn M acTpOHOMUH B
COBPEMEHHOM HAy4yHON KapTHUHE
Mupa

64

O6o6matomuit  ypok.  Ponp
¢buznueckoit TEOpUn B
(GhopMUPOBaHUU TIPEJICTABICHUMN O
¢bu3nueckoil KapTuHe MUpa




65

Oo6o06maromuii ypok. Mecto
¢$u3nvecKoil KapTUHBI MUPa B
o0mmeM psay COBPEMEHHBIX
€CTECTBEHHO-HAY4YHBIX
MPEJCTABICHUI O IPUPOJIE

66

PesepBHbIil ypok. MarHuTHOE moJI€.
DNeKTPOMarHuTHAsE WHYKIIHS

67

Pesepubiit ypok. OnTuka. OCHOBBI
CHelHalbHON Teopun
OTHOCHUTEIIbHOCTH

68

Pesepnbiii ypok. KBantoBas ¢pusuka.
DNeMEeHTbI ACTPOHOMUH U
acTpou3uku

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeHBHOﬁ NmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

10.1

JleMOHCTpUpOBaT, Ha IIpUMEpax poJib U MeCTO (U3UKH B
(hopMHUPOBaHUH COBPEMEHHON HayYHOW KapTHUHBI MUpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUI, B IPAKTUYECKOU AEATEIbHOCTH
b1 {001 ()7

10.2

Y4UTHIBATh IPAaHUIBI IPUMEHEHUS U3YYEHHBIX (PU3NYECKIX MOCIEH:
MaTepuagbHas TOYKa, WHEpIHalbHAs cucTeMa OTCYETa, abCONIIOTHO
TBEPI0E TEJO, UCANbHBIN ra3; MOJEIH CTPOCHHUSI Ta30B, )KUJIKOCTEH 1
TBEPABIX TEJ, TOYCUHBIM SJICKTPUUECKUU 3apsii — MPU PEHICHUU
(busznuecKkux 3aaa4y

10.3

Pacnio3znaBath pu3nyeckue sBieHUs (MPOLECCHl) U OOBACHATh UX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJIEKYJISIPHO-KMHETUYECKON TeopHuu
CTPOCHMsSI BElIeCTBA M JJEKTPOAUHAMUKH: pABHOMEpPHOE U
PaBHOYCKOPEHHOE IMPSMOJIMHENHOE JIBM)KEHUE, CBOOOJHOE MaJileHue
TN, JBWKEHUE IO OKPY)KHOCTH, MHEpPLHUs, B3aUMOJICHCTBUE TeE;
muddy3usi, OpOYHOBCKOE JBWKEHHE, CTPOCHHE IKHUIKOCTEH W
TBEPABIX TeNl, HU3MEHEeHHe o0bEéMa Tel TMpH HarpeBaHUU
(OXNaXJeHUM), TEIUIOBOE pPAaBHOBECHE, HCIAapeHHe, KOHJEeHcalus,
IUTaBJICHUE, KPHUCTAUTM3alMsl, KHUIIEHHe, BIAXKHOCTh BO3/1YyXa,
MOBBIIIEHUE JJABJICHUS ra3a P €ro HarpeBaHUM B 3aKPBITOM COCY/IE,
CBSA3b MEXKIYy IIapaMeTpaMH COCTOSIHMSI ra3a B H30Ipolieccax;
AJIEKTpU3aLMsl T€J, B3aUMOJEHCTBHUE 3aps10B

10.4

OnuchiBaTh MEXaHMYECKOE [IBIDKCHHE, WCIOb3ys (u3nyeckue
BEJIMYUHBI: KOOPJAMHATA, MyTh, MIEPEMEIIIEHNUE, CKOPOCTh, YCKOPEHHUE,
Macca Teja, CWIa, UMIOYJIbC Teja, KHUHETUYecKas dSHeprus,
MOTEHLIMAJbHAs DJHEPrus, MeXaHuuyeckas pabdoTa, MeXaHW4yecKas
MOIIIHOCTh; MPU OMNHMCAHWU MPABWIBHO TPAKTOBaTh (U3HUYECKUN
CMBIC] HCHOJb3YEMBIX BEIMYMH, WX OOO3HAUEHUS U EIUHUIIBI,
HaXoJUTh (POPMYJIbI, CBSI3bIBAIOLINE JAHHYIO (DU3UUECKYIO BETUYHHY
C IPYTUMH BEJIMYUHAMU




10.5

OnucelBaTh H3y4YCHHBIE TEIUIOBBIE CBOWCTBA TEI M TEIUIOBBIC
SBJICHUSI, WCHOJb3yd (PU3MUECKUE BEJIMYMHBL: JIABJICHUE Ta3a,
TEMIIEpaTypa, CPEIHsSs KHUHETHYECKas DHEPrus XaoTHYECKOIo
JOBIDKEHUS MOJIEKYJ, CpEOHEKBAaJApaTU4YHasi CKOPOCTb MOJEKYII,
KOJIMYECTBO  TEIJIOThl, BHYTPEHHssI 3Heprus, pabora rasa,
KOA(Q(QHUIMEHT MOJIE3HOr0 JEeHCTBUA TEIUIOBOIO JABMraTels; IpHu
ONMCaHUU  IPABWIBHO  TPAKTOBAaThb busnueckuif  cMbICI
WCTOJBb3yEeMBIX BEJIMYMH, WX O003HAUCHUS W EIWHUIIBI, HAXOAUTh
(opMyIIBI, CBA3BIBAIONINE JAHHYIO (PU3NYECKYIO BETMUUHY C APYTUMH
BEJIMYMHAM

10.6

OnuceiBaTh M3y4YEHHBIE 3JIEKTPUYECKUE CBOWCTBA BeIIECTBA U
JNEeKTpUYECKUE SBIEHUS (TMPOIECChl), HCIONb3yd (PUINUYECKUE
BEeJIMYMHBI:  DJIGKTPUYECKUN  3apsia,  DIEKTPUYecKoe  IOIe,
HanpspKEHHOCTh  TMOJIA, TMOTEHIUAN, Pa3HOCTh IOTEHIMANIOB; IPHU
ONHMCAaHWW  TPaBWIBHO  TpakToOBaTh  (U3MUECKHil  CMBICT
WCIOJIb3YEMBIX BEIMYMH, UX O0O3HAUEHUS W EAUHHIIBI; YKa3bIBaTh
(bopMyIIbl, CBA3BIBAIOIIME JAHHYIO (U3NYECKYIO BETUUUHY C IPYTUMHU
BEJTMYMHAMU

10.7

aHAJM3UPOBaTh (PU3MUECKUE TPOLECChl W SBICHUSA, HCHOIb3Ys
¢u3nyeckre 3aKOHbI U TPUHIMIIBL: 3aKOH BCEMUPHOTO TATOTEHMS, I,
IT u III 3axons! Hpr0TOHA, 3aKOH COXPAHEHHSI MEXaHUYECKON DHEPIUH,
3aKOH COXPAaHEHHUs UMITYJIbCA, IPUHLIUII CYIIEPIIO3ULIMH CUJL, TPUHLIUIT
paBHONpPAaBHUS MHEPLHUAIBHBIX CUCTEM oTcuéra;
MOJIEKYJIIPHOKMHETUYECKYIO TEOPUIO CTPOCHUS BEILIECTBA, Ia30BbIE
3aKOHBI, CBSA3b CPEAHEN KUHETUYECKON JHEPTUH TEIUIOBOIO ABUKEHUS
MOJIEKYT €  aOCONIOTHOW  TeMIepaTypoil, MepBbId  3aKOH
TEPMOJMHAMMKH; 3aKOH COXPAaHEHUs HIEKTPUUECKOTrO 3apsiia, 3aKOH
Kynona; npu 3ToM pas3indath CI0BECHYIO (POPMYJINPOBKY 3aKOHA, €0
MaTeMaTHYeCKoe BBbIpaXKEHHE M YCIOBUS (TpaHUIlbl, 00JacTH)
MIPUMEHNMOCTH

10.8

OOBSACHATH OCHOBHBIC IMPUHIUITBI JeHCTBUSA MalllvH, HpI/I60pOB n
TCXHUYCCKUX yCTpOfICTB; pas3iiniatb YCJIOBUA HX 0€30I1acCHOr0
HCIIOJIb30BaHUS B IIOBCEIHEBHOM KU3HU




10.9

BremoaaaTs OKCIICPUMCHTHI 110 UCCIICAOBAHUTIO (1)I/I3I/I‘-IGCKI/IX SIBJICHUMN
" OpoueCCoB € UCIOJIb30BAHUCM IIPAMBIX U KOCBCHHBIX I/I3MepeHI/II71;
pu 3ToM (HOPMYIHPOBATH MTPOOIEMY (3a/1a4y) U TUTIOTE3Y Y4€OHOTO
IKCIIEPUMEHTa,  COOMpaTh  YCTAHOBKY M3  IPEII0KEHHOIO
000pyI0BaHUs, TPOBOAUTH OIBIT U POPMYIUPOBATH BHIBOIBI

10.10

OCYH.[CCTBJ'IS[TB IpsAMbIC MW KOCBCHHBIC HW3MEPCHHA (l)I/ISI/I‘ICCKI/IX
BCJIMYHWH, IIPpHU 5TOM BI)I6I/IpaTB OIITHUMAJIBHEIN CITOCO0 HN3MCPCHUS U
HCIIOJb30BaTh U3BCCTHBIC MCTOABI OLICHKHA HOFpGIHHOCTGfI I/ISMepeHI/Iﬁ

10.11

HccnenoBaTh 3aBHCHUMOCTHU MCKIY (1)I/I3I/I‘ICCKI/IMI/I BCIN4YHNHaMn C
HCIIOJIb30BAHHUEM IIPAMBIX HSMCpCHHﬁ; IIpru 3TOM KOHCTPYUPOBATH
YCTAHOBKY, (1)I/IKCI/Ip0BaTB PE3YIbTAThI HOHy‘IeHHOﬁ 3aBUCHUMOCTH
(1)I/I3I/I‘IGCKI/IX BCJINYHMH B BUJIC Ta6J'II/II_I u Fpa(i)I/IKOB, JC€JIaTb BBIBOJBI I10
pe3yiibTaTaM HUCCICAOBaHNA

10.12

CoOnromate mpaBWiia 0E30MAaCHOTO TPyAa TMPH  [POBEICHHUU
HCCIICIOBaHUI B pamMKax y4eOHOro IKCIIEPUMEHTA,
y4eOHOMCCIICIOBATEIbCKOW M TIPOCKTHOM  JICATENIBHOCTH  C
WCTIOJIb30BAHUEM HM3MEPUTEIBHBIX YCTPOWCTB U JIAOOPATOPHOTO
o0opynoBaHus

10.13

Pemartp pacu€THble 3a1auu ¢ SBHO 3aJlaHHONM (U3UYECKON MOJIENbIO,
UCIoNb3ys (hU3MYecKre 3aKOHBI W MPHUHIIMIIBI; HA OCHOBE aHAIM3a
yCIOBUSL 33/1auydl  BBIOMpATh (PU3UYECKYIO MOJEb, BBIICTATH
(u3nuecKkre BeIMYUHbBI U GOPMYIBI, HEOOXOIUMBIE [ €€ peleHHs,
MPOBOJAUTH pPAcy€Tbl M OLIEHUBATH PEAJBbHOCTH IOJIYYEHHOI'O
3HaueHUs! GPU3NYECKON BETUIHHBI

10.14

Pemrate Ka4C€CTBCHHBIC 3aJa4yu: BBICTpAanNBATbh JJOTHYCCKH
HCTIPOTUBOPCUUBYIO IICTIOYKY paCCY)K,Z[CHI/Iﬁ C OHOpOI71 Ha U3YUYCHHBIC
3aKOHBI, 3dKOHOMCPHOCTH U (1)I/I3I/I‘{eCKI/Ie SABJICHUSA

10.15

Hcnonp3oBaTe MpHU  pelIeHHMH Y4eOHBIX 3a/7ad  COBpPEMEHHBIE
MH(POPMAIIMOHHBIE TEXHOJOTHHM ISl TOMCKa, CTPYKTYpUPOBAHMUS,
UHTEpPIpETallMy U TPeICTaBICHHUs Yy4eOHON M Hay4YHO-TIOMYJISIpHOU
nH(pOpMaIMH, TOTYYCHHON U3 Pa3INYHbIX UCTOUYHUKOB; KPUTUUECKU
aHAJM3UPOBATh MOJTydaeMyro HH(OpMaIuio

10.16

[IpuBoauTh TpUMEpPHl BKJIAZAa POCCHICKMX M 3apyOeXHBIX
yuCHBIX(M3UKOB B pa3BUTUE HAyKH, OOBSICHEHHE IMPOIECCOB
OKPY’KaIoIllEro MUpa, B pa3BUTHE TEXHUKH U TEXHOJIOTUH




10.17

Hcnonb3oBaTh TeopeTHUECKHUE 3HAHUS 1O (PU3UKE B MOBCEIHEBHOMN
KU3HU g obecriedeHusi 0€30MacHOCTH Tpu  OOpalieHud ¢
npubopaMM Y TEXHHYECKUMH YCTPOMCTBAMH, JUIsI COXPaHEHUS
30pOBbsI U COOJIOZICHUS HOPM SKOJOTUYECKOTO IIOBEIEHUS B
OKpY>Karollen cpelie

10.18

PaGotatk B rpyIimne ¢ BBIITOJIHEHUEM PA3IMYHBIX COIHAIBLHBIX POJICH,
IUIAHUPOBATh ~ pabOTy TPYIIBI, PAIMOHATBHO  PACHPEICNIATh
00sI3aHHOCTH | TUIAHUPOBAThH JIEATEIHHOCTh B HECTAHJAPTHBIX

CUTYyalusX, aJ€KBAaTHO OLIEHMBATh BKJAJ KaXXJOr0 W3 YYaCTHHUKOB
IpyNIbl B PELICHUE paccCMaTpUBaeMOil poOIeMbl

11 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMBbI CpelHero o01mero 00pa3oBaHus

111

JleMoHCTpUpOBaTh Ha TpUMepax pojdb W MecTo (U3UKH B
(hopMUpOBaHUM COBPEMEHHOW HAyYHOW KapTHUHBI MHUPA, B Pa3BUTUHU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTHI, B PAKTUYECKOUN NEATEIIBHOCTH
J0JIeH, 1IETI0OCTHOCTD U €IMHCTBO (PM3NYECKOM KapTUHBI MUpa

11.2

Y4uThIBaTh IpaHULBl HPUMEHEHUS U3YYEHHBIX  (U3HUYECKUX
MOJEJIEH: TOYEUHBIN IEKTPUYECKUH 3aps, sepHas MOJEIb aToMa,
HYKJIOHHAsl MOJIEJIb aTOMHOTO Ipa MpH pelieHn: (HU3HUECcCKUX 3aaa4

11.3

Pacnio3znaBath pusnyeckue sBieHUs (MPOLECChl) U OOBSICHATH UX Ha
OCHOBE 3aKOHOB JJIGKTPOJMHAMHUKA W  KBAaHTOBOW  (DU3UKH:
AJIEKTPUYECKasT TPOBOJMMOCTD, TETUIOBOE, CBETOBOE, XHMHYECKOE,
MarHUTHOE  JIEHCTBHS  TOKa,  B3aMMOJACWCTBHE  MAarHUTOB,
AJIEKTPOMArHUTHAsT WHIYKIUS, JEHCTBHE MAarHUTHOTO TIONIST Ha
MPOBOJHUK C TOKOM W JBWKYIIUHCS 3apsjl, SJICKTPOMAarHUTHBIC
Koe0aHWs W BOJIHBI, TPSMOJHMHEWHOE pPacIpOCTpPAaHEHHE CBETA,
OTpakeHHe, TpeJoMiieHHe, uHTepepeHus, audpakuus U
TOJISIpU3aIvs CBETa, AUCTIEPCHS CBETa, POTOANEKTpUIeCKUid A ekt
(boTtoapdexT), cBeTOBOE naBlieHWE, BO3HWKHOBCHHE JHMHEHYATOTO
CIEeKTpa aToMa BOJAOPOJAa, €CTECTBEHHass M HCKYCCTBEHHAas
ParMoOaKTUBHOCTD




11.4

OnwuceiBaTh HM3y4YCHHBIC CBOWCTBA BeEIIECTBA  (DJICKTPUYECKHE,
MarHUTHBIE, ONITHYECKHUE, TCKTPUICCKYIO TPOBOJIUMOCTD PA3IMYHBIX
Cpea) ¥ DJICKTPOMArHWTHBIC SIBJICHUS (TIPOLECCHI), HCIIONB3Ys
(du3nuecKkue BENUYHWHBL OJJCKTPUUSCKUW 3apsil, Cula TOKa,
JIEKTPUUECKOE  HANPSOHKCHHE, DIEKTPUYECKOE COMPOTHBIICHHE,
paszHocTh noreHuanos, J/IC, pabota Toka, HHIYKIUS MAarHUTHOTO
oy, cwia Awmmepa, cuna JlopeHIa, WHAYKTUBHOCTH KaTYIIKH,
OHCPIUsa SJICKTPUUCCKOIO U MArHUTHOTO HOJICI\/JI, nepuoa U 4aCtora
Kosie0aHui B KosieOaTeIbHOM KOHTYPE, 3apsi/l M CHJIa TOKa B IPOLecce
TrapMOHUYECKUX 3JIEKTPOMAarHUTHBIX KoJeOaHmid, OKyCcHOE

PaCCTOAHNUEC U ONTUYCCKaA CUJIa JIMH3LI, IIPpW OIMMMCAaHWH IIPaBUJIBHO
TPaKTOBATb (l)I/ISI/ILIeCKI/Iﬁ CMBICJI HUCIIOJIB3YEMbIX BCJIHWYHH, HX
0003HAUYEHHUSI H CAWHUIIBI; YKa3bIBATb (bOpMy.]'IbI, CBA3BIBAIOIINC
JAaHHYIO q)HSH‘ICCKYIO BCJIMYHHY C APYTYUMU BCINYHUHAMU

115

OnuceBaTh HU3YUCHHBIC KBAHTOBBLIC SIBJICHUS U ITPOLECCHI, UCITIOJIb3Ys
(I)I/I3I/ILIGCKI/IG BCJIIMYUHBI: CKOPOCTDH JJICKTPOMAIHUTHBIX BOJIH, HJIMHA
BOJIHBI M YaCTOTa CBETA, DHCPIrusa W HMITYJIbC (1)0TOHa, nepnon
nojrypaciiaga, OSHEprusa CBA3M ATOMHBIX SAACp, [IpU OIHWCAaHHUU
MpaBHJIBHO TPAKTOBATH (I)I/I3I/I‘-ICCKI/II71 CMBICJI UCITOJIB3YEMbIX BCJINYHH,
UX 0003HAYCHUS CAWHUIIBI;, YKAa3bIBATb (bOpMy.]IBI, CBA3BIBAIOIIHEC
JaHHYIO (I)I/I3I/I‘leCKy10 BCJIMYNHY C JPYTUMU BECIIMUYNHAMU, BEIYUCIIATH
3HA4YCHHUC (l)H3quCKOﬁ BCIINYHMHBI

11.6

AnanusupoBaTh (U3NYECKHE TMPOLECChl U SIBJIECHUS, HUCIONb3YS
¢usznyeckue 3aKOHbl M NPUHUMIBL  3akoH OMa, 3aKOHBI
MIOCJIEZI0BATEIBHOTO W MapaJIENbHOIO COEIMHEHHUs INPOBOJHUKOB,
3akoH Jlxoyins — JIeHna, 3aKOH 3J€KTPOMarHUTHOM MHIAYKIMH, 3aKOH
MPSIMOJIMHEIHOTO paCPOCTPAHEHUS CBETA, 3aKOHBI OTPA’KEHUS CBETA,
3aKOHBl  IIPEJIOMJIEHUS CBETa, YpaBHEHME OMWHIUTEWHA  JUIS
¢doroadexra, 3aKOH COXpPaHEHUS SHEPrHM, 3aKOH COXPaHEHUS
UMIIY/1bCa, 3aKOH COXPAHEHUs DJIEKTPUYECKOTro 3apsijia, 3aKoH
COXPaHEHMsI  MaccOBOTO  4HWCla, TOCTylarel bopa, 3akoH
pPaAMOaKTUBHOIO pacmaja; MpU 3TOM pa3inyaTh CJIOBECHYIO
(OopMyYIHPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAKEHHE U YCIOBUS

(TpanuIbl, 001aCTH) MPUMEHUMOCTH




11.7

Ornpenenarb HanpaBieHUE BEKTOpa MHAYKIIMM MAarHUTHOTO TIOJIs
MIPOBOJIHUKA C TOKOM, CUJIbI AMIiepa u cuiibl Jlopeniia

11.8

CTpouTh U ONKCHIBATh H300PAKEHUE, CO3IaBAEMOE TIIIOCKHM
3€pKaJioM, TOHKOW JIMH301

11.9

BremoaaaTs SKCIICPUMCHTHI 110 UCCIICJOBAHUTIO (1)I/I3I/I‘-ICCKI/IX SIBJICHUM
" IpoHecCCOB C MCIIOJIb30BAHUCM IIPAMBIX U KOCBCHHBIX I/I3M€p€HI/If/'I;
pu 3ToM (HOpMyIHPOBAThH MPOOIIEMy (3a7a4y) U TUIIOTE3Y Y4eOHOTO
JKCIIEPUMEHTa,  COOMpaTh  YCTAHOBKY M3  IPEIJIOKEHHOIO
000pyI0BaHUs, TPOBOAUTH OMBIT ¥ (POPMYTUPOBATH BBHIBOIBI

11.10

OCYHICCTBJI?ITL NpsAMbIC KW KOCBCHHBLIC H3MCPCHUA (1)I/IBI/I‘ICCKI/IX
BCJIMYHH, IIPpU 3TOM BI)I6I/IpaTI) OINTUMAaNbHEINA CII0CO0 HN3MCPCHUA U
HCIIOJIB30BaTh U3BCCTHBIC MCTOAbI OLICHKHA HOFpGHIHOCTGfI I/I3M€p€HI/If/'I

11.11

UccnenoBaTh 3aBUCUMOCTH (PU3UUECKHUX BEJIMYUH C UCIIOJIH30BAHUEM
MPSIMBIX U3MEPEHUH; TIPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY,

(buUKCUpOBaTh PE3yJbTATHl MOJYYCHHOW 3aBUCUMOCTH (U3HUECKUX
BEJIMYUH B BHJIE TAOJIUII ¥ TpaHKOB, J1eJaTh BHIBOJIBI IO PE3yJIbTaTaM
HCCIIEI0BAHUS

11.12

Cobmonate mpaBwia 0Oe30macHOro TpyJda IpU  IPOBEIECHUU
HCCIIEN0BAHUMN B paMKax yueOHOro JKCIIEPUMEHTA,
y4eOHOUCCIIEIOBATEIbCKOW M TPOEKTHOM  JEATENbHOCTH  C
WCTIOJIb30BAHUEM HM3MEPHUTEIBHBIX YCTPOWCTB M JIaOOPAaTOPHOTO
o0opyoBaHus

11.13

Pematp pacu€THbie 3a1auu ¢ SIBHO 3aJaHHON (PU3NYECKON MOJIENbIO,
WCTIONB3Ys (pU3WYECKUe 3aKOHBI W TPUHIUITBI; HA OCHOBE aHaIM3a
YCJIOBHSI 3aJa4dl  BBIOMpaTh (U3MUECKYIO MOJENb, BBIACITH
(u3nyeckre BeIMUUHbBI U GOPMYJIIbI, HEOOXOIUMBIE [T €€ perIeHus,
NPOBOJUTHh pPacuy€Tbl W OLEHUBATH PEATBHOCTh MOJIYYEHHOTO
3Ha4YCeHHS (PU3MUECKOU BETMUUHBI

11.14

Pemrate Ka4C€CTBCHHBIC 3aJa4u: BBICTpAanNBATb JJOTHYCCKHU
HCTIPOTUBOPCUUBYIO LICTIOYKY paCCY)K,Z[CHI/Iﬁ C OHOpOI71 Ha U3YUYCHHBIC
3aKOHBbI, 3aKOHOMCPHOCTH U (1)H3H‘-I€CKI/I€ SABJICHUSA




11.15

Hcnonp3oBath mnpu pelmieHnd Y4eOHBIX 3a4ad  COBPEMEHHBIE
MH(POPMAIIMOHHBIE TEXHOJOTMHM JJSl TOWCKA, CTPYKTYpHUpPOBAHMA,
MHTEPIpPETAllMKd M TMPEJCTaBICHHUs Y4eOHON M Hay4YHO-TIOMYJISIPHON
nH(pOpMAaINH, TOTYYCHHON U3 Pa3IMYHBIX UCTOYHHKOB; KPUTUUYECKU
aHAIM3UPOBAThH MOTY4aEMYIO HH(POPMAIUIO

11.16

OOBSCHITh IPUHITUIIBI ACHCTBUS MAIIUH, MPUOOPOB U TEXHUUECKHUX
YCTPOKMCTB; pa3inyaTh YCJIOBHS WX O€30MacHOTO HMCIOJIb30BaHUS B
HOBCEIHEBHOU KU3HU

11.17

[IpuBonuTe, TpHUMEpHl BKJIaJa POCCUUCKHX U  3apyOekKHBIX
yu€HBIX(DU3UKOB B pa3BUTHE HAyKd, B OOBSCHEHHE MPOIECCOB
OKpY’KaIoIllero MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUN

11.18

Hcnonp30BaTh TEOPETHUECKUE 3HAHUS MO (PU3HMKE B TMOBCEIHEBHOU
XKU3HU uig  obOecriedeHusi 0€30MacHOCTH TpU  OOpalieHud ¢
npubopaMH ¥ TEXHUYECKUMHU YCTPOMCTBaMH, JJIsi COXpPaHCHHUS
3I0POBbsI U COOJIFOJICHUST HOPM SKOJIOTMYECKOTO IOBEICHUS B
OKpYKaloIen cpeze

11.19

PaGotatk B rpymnmne ¢ BbIIOIHEHUEM Pa3IMYHBIX COLMATIBHBIX POJIEH,
IUIAaHUPOBaTh  padOTy TIpPyHIbl, palMOHAIBHO  PACHpPENeNsTh
00s3aHHOCTH W IJIAHUPOBATh JESATEIBHOCTh B HECTAHJAPTHBIX
CUTyalUsiX, aJCKBaTHO OLICHMBATh BKJIAJ Ka)XJOI'0 M3 YYaCTHHKOB
IpyNIbl B pEeLIEHUE paccMaTpUBaeMoil mpoOaemMbl




ITPOBEPAEMBIE JIEMEHTbBI

COILEPXKAHUA

10 KJIACC

Kon
pasneia

Konx nposepsiemoro
3JIeMEHTa

IIpoBepsiemble 1eMEHTHI COIePKAHUS

OU3

NKA U METO/Ibl HAYUHOI'O ITO3HAHUA

1.1

®usuka — HayKa o npupoje. Hayunbsie MeTOIbI TO3HAHUSA
OKpy»karomero mupa. Ponp skcrnepumMeHTa U TEOpUU B
IPOIECCE MO3HAHUS TPUPOJIBI. DKCIICPUMEHT B (PU3UKE

1.2

MopenupoBanue (GUINIECKUX SBICHUH W IPOIECCOB.
Hayunsle runoressl. ®Pusndeckue 3aKOHBI U TEOPHH.
I'panuibl mpuMeHUMOCTH (PU3HYECKUX 3aKOHOB. [IprHIMT
cooTBeTcTBUS. Ponp m Mecto ¢usuku B GOpMHUPOBAHUH
COBPEMEHHOM HAy4yHOW KapTHUHBI MHPA, B MPAKTUYECKOU
NEeITeIbHOCTH JII0ACH

MEXAHHWKA

KMHEMATHKA

2.11

Mexanngeckoe JBHKCHUC. OTHOCUTEIIFHOCTD
MCXaHHUYCCKOI'O IBHUKCHUSI. Cucrema otcuéra.

Tpaexropus

2.1

2.12

Ilepemerienue, ckOpocTh (CpeaHssl CKOPOCTh, MTHOBEHHAs
CKOpOCTb) U YCKOpPEHHE MaTepHajJbHOM TOUKH, HX
MPOEKIIMM Ha OCH CHUCTEMbl KoopauHar. CroxkeHue
MIEpEMENICHUH U CIIOKEHUE CKOPOCTEN

2.1.3

PaBHOMCpHOC U pPaBHOYCKOPCHHOC HpHMOJ’IHHCﬁHOC
JABHIKCHUC. Fpa(bI/IKI/I 3aBUCUMOCTH KOOpJAUHAT, CKOPOCTH,
YCKOPCHUS, IYTHU U ICPECMCIICHU A MaTCpHaHBHOﬁ TOYKH OT
BpECMCHU

2.14

CBobOogHOE TIafieHne. Y CKOpeHHe CBOOOIHOTO MaIeHUS




KpuBosnHeliHoe nBukeHue. PaBHOMEpHOE JBH)KEHHE

MaTepuaIbHON TOYKHU 110 OKPYKHOCTHU. YTIIOBask CKOPOCTb,

2.15 .
JIUHEeNHas ckopocTs. Ilepuon u yacrora.
LleHTpOoCcTpeMUTENBHOE YCKOPEHHE
TexHuueckue  yCTpOMCTBA:  CHUJIOMETpP,  JBUKECHUE
2.1.6 CHaps/0B, LIETIHbIE U PEMEHHBIE NTepeadn
2
[Ipaktnyeckne  paboTel.  V3MepeHne  MIHOBEHHOMH
ckopocTH. MccienoBaHue COOTHOLIEHUS MEXKIY MYTIMH,
NPOWUJICHHBIMU TEJIOM 3a II0CJIEA0BATE/IbHbIE paBHbIC
2.1.7 IPOMEKYTKH BPEMEHHU IPU PAaBHOYCKOPEHHOM JBUKEHUU
C HayaJbHOM CKOPOCThIO, paBHOM Hymw0. W3yueHue
JBUKEHUS IIapuKa B BA3KOM KUAKOCTH. M3ydeHue
JBUKEHHSI TeJia, OPOIIEHHOTO TOPU30HTAIBHO
JNUHAMUKA
[Tpunun otHocutenbHOcTH ["anunes. [lepBriil 3aK0H
2.2.1 .
Herorona. IHepumanbHble CUCTEMBI OTCUETA
2.2.2 Macca Tena. Cuna. [IpuHImn cynepno3uiuu cui
Bropoii 3akoH HprooToHa 1 MarepuanibHOM TOUYKU B
2923 uneprmanbHoil cucreme orcuéra (MCO). Tpernii 3akoH
HeroTona it MaTepuanbHbIX TOUEK
3akoH BcemupHoro Tsarotenus. Cuna tsoxectu. IlepBas
224 KOCMMYECKast CKOPOCTh. Bec Tena
2.2
2.2.5 Cuna ynpyroctu. 3akoH ['yka
Cuna tpenusa. Cyxoe Tpenne. Cuiia TpeHHS CKOJIbKEHUS U
996 cuna TpeHus mnokosa. Koadpduument Ttpenus. Cuia
o COTIPOTHUBIICHUS NPU IBUKEHUU TeJa B )KUJIKOCTH UJIU ra3e
[ToctynaTtenbHoe W BpalaTelbHOE JBUKEHHE aOCOIIOTHO
2.2.7 TBEPOTO Tena
MoMeHT cuiibl OTHOCUTENBHO OCH BpaueHus. [Inedo
2.2.8 CHUJIBL.

VYcnous paBHoBecust TBEpaoro tena B MCO




TexHudeckue yCTpOMCTBA: IMOAIIMIIHWKHK, JABUXKCHHUE

2.2.9 HMCKYCCTBEHHBIX CITyTHUKOB
[IpakTuyeckue paboThl. M3ydeHue nBuxkeHHs Opycka IO
HAKJIOHHOM MJIOCKOCTH IIOJ JCUCTBUEM HECKOJIBbKHX CHIL.
HUccnenosanue 3aBUCHUMOCTU CHUII yIPYTrOCTH,
2.2.10

BO3HUKAIOIIUX B JIePOPMHUPYEMOU MPYNKUHE U PE3UHOBOM
oOpasiie, OT BeIMYUHBI uX aedopMmaiiuu. McenemnoBanue

YCJIOBI/Iﬁ PaBHOBCCHA TBépI[OFO TCJIa, UMCIOIICTO OCh
BpalliCHUA

2.3

3AKOHBI COXPAHEHUA B MEXAHUKE

NMnynsc mMaTepranbHONM TOYKH, CUCTEMBI MaTE€pUaIbHBIX

231 TO4eK. MIMITyJIbC CHIIBI M ©3MEHEHHE UMITYJIbCA TEJIA
3akoH coxpanenus umiyibca B UCO. PeaktuBHoe
232 JIBUKECHHE
2.3.3 Pa6ora cuibl
2.34 MomHOCTb CUJIBI
Kunernueckast sHeprus mMaTepualbHONW TOYKU. TeopeMa o
2.3.5 KUHETHYECKON YHEPTUN
[lorenunaneHas sHeprusa. lloTeHnumanbHas  SHEPrUs
236 ynpyro nedopMupoBaHHON TNpyKuHbL. IloTeHunanbHas
e SHEprus Teja BOJIM3H MOBEPXHOCTU 3eMIIn
[loreHupaneHple W HENOTEHUHMANbHbIE CHIbL. CBS3b
paboThl  HEMOTEHIHAIbHBIX CHUJI C  H3MEHEHUEM
237 MEXaHUYECKON DHEPIUU CHCTEMBI TeIl. 3aKOH COXPaHCHUS
MEXaHWYECKON IHEPTUn
2.3.8 Yrpyrue u Heynpyrue CTOIKHOBEHHUS
TexHu4eckue yCTpOMCTBA: IBHKCHHE PAKET, BOJOMET,
2.3.9 KOIlep, NPYKUHHBIN UCTOJET
[Ipaktuyeckue paboTel. M3yueHue CBA3M CKOpOCTEH Tel
53.10 IIpU HEYNIpyroM yaape. MccnenoBanue cB3H pabOThI CHITBI

C U3MEHEHHEM MEXaHUYECKOM SHCPTUHU TCJIa




MOJIEKYJISAPHAS ©®U3UKA 1 TEPMOAMHAMUKA

OCHOBbI MOJIEKVJISPHO-KUHETUYECKOI TEOPHI

OcHOBHBIE  TIOJIOKEHUS  MOJICKYJISIPHO-KHHETUYECKOM
Teopuu. bpoyHoBckoe nBmxkenue. Juddysus. Xapaxrep

311 .
JBUKEHUS U B3aUMOJICHCTBUS YaCTHUIl BEIIECTBA
3.1 . n
Mopenu cTpoeHHs Ta30B, KUAKOCTEH M TBEPIBIX TN U
312 00bsICHEHHE CBOMCTB BEILECTBA HA OCHOBE ITUX MoJIeleit
Macca monekyn. KonnuectBo Bemectsa. [loctosiHHas
3.1.3
ABoraapo
TennoBoe paBHoBecue. Temneparypa u €€ u3MepeHue.
314
[lIxana remneparyp Llenbcus
315 Mopnens upeanpHoro rasa. (OCHOBHOE  ypaBHEHHE
o MOJIEKYJISIPHO-KMHETHYECKOW TEOPHH UACATBHOTO ra3a
AOconoTHasE ~ TeMmIepaTypa Kak  Mepa  cpeaHei
316 KUHETUYECKON HHEPTruu TEIJIOBOTO JBWIKEHUS YaCTHIL
o ra3a. [lIkana remneparyp KensBruHa
3.1.7 Vpasuenue Knaneiipona — Menneneesa. 3akon JlaibToHa
l'azoBble 3akonbl. M3omponeccsl B HA€albHOM rase ¢
318 MOCTOSIHHBIM KOJINYECTBOM BEIIECTBA: U30TEPMa, U30X0pa,
o nzobapa
3.1.9 TexHu4eckue ycTpoicTBa: TepMOMETp, GapoMeTp
[IpakTunueckue pabotTel. M3mepeHue macchl BO3lyXa B
3.1.10 KJaccHOM KomHate. MccienoBanue 3aBUCUMOCTH MEXIY
o MapaMeTpamMu COCTOSIHHS pa3pexKEHHOr0 ra3a
OCHOBbI TEPMOJIMHAMUKN
TepmoauHamuueckass cuctemMa. BHYTpeHHssT SHeprus
3.9 321 TEPMOJIMHAMUYECKON CHCTEMBI M CITIOCOOBI €€ M3MEHEHUS
KonndgectBo TemnoTsl u pabora. BHyTpeHHss sHeprus
3.2.2

OJHOATOMHOI'O HACAJIBHOI'O Ira3da




BI/II[BI TCILIonepeaavyun: TCIJIOMPOBOAHOCTh, KOHBCKIIHA,
n3nydeHue. Temno€MKOCTh Teia. Y 1eabHas TEMI0EMKOCTD

3.2.3 Bemectea.  Pacuér  KoimmyecTBa  TEIUIOTBI  IIPH
TeIionepesaye
IlepBbIil 3aK0H TepMoOaMHAMHKHU. IIpuMeHeHHe IepBOro
3904 3aKOHa TEPMOJMHAMUKH K H3oIporeccaM. I'paduueckas
o MHTepHpeTanus padoThl ra3a
TennoBble MamwuHbl. [IpyHOUIBI JEHCTBUS  TEIJIOBBIX
maiuH. [IpeoOpa3oBanus SHEPTrUU B TEIJIOBBIX MalTMHAX.
3.2.5 .
Koaddunment mnonesnoro neiicreus (mamee — KIIM)
teruioBoi MamuHbl. [{ukin Kapuo u ero KII/]
Btopoit  3akoH  TepmomuHamuku.  HeoOpartumocTsb
3.2.6 IIPOLIECCOB B IpUpoe. TernoBsIe ABUTaTEIIH.
DKoJoTn4YecKre mpoOIeMbl TEIIOIHEPTETHKH
TexHnueckue  ycTpOHCTBA:  JBUTAaTelb BHYTPEHHETO
3.2.7 CropaHusi, ObITOBOI XOJOAMIBHUK, KOHAULIMOHED
398 [IpakTuueckne  paboOTHI. N3mepenne  ynenpHOR
o TETIIOEMKOCTH

3.3

ATPETATHBIE COCTOSAHNUA BEILECBA. ®A30BBIE ITEPEXO/IbI

[TapooOpazoBanue n KoHAEHCalws. MicnapeHue u KuTieHue.
VnaenpHast TemiioTa mapooOpa3oBaHUsA. 3aBUCHUMOCTH

3.3.1

TEMIIEpaTypbl KUIIEHUS OT JaBJICHUS

AOCOIIOTHAs M OTHOCHUTEIbHAS BIaXXHOCTh BO3TyXa.

3.3.2 .

Hacpimennsiii nap

Teépnoe Ttemo. Kpucrammmueckue u amopdHbie Tena.
3.3.3 AHM30TpONUS CBOMCTB KPUCTAILIOB. JKUIKNE KPUCTAILIBI.

CoBpeMeHHbIE MaTEpHAIIBI

[InaBnenne w KpucCTAIM3amMsA. YJAelbHAass TEIUIOTa
3.3.4 maBneHus. Cyomumarus
3.35

YpaBHEeHHE TEIIOBOTO OamaHca




TexHudeckue yCTpPOMCTBA: TUTPOMETP M IICUXPOMETD,
KQJIOPUMETP, TEXHOJIOTUU IIOIYYEHUS COBPEMEHHBIX

3.3.6 MaTepuaaoB, B TOM YHCJIE HAHOMATEPHAIIOB, W
HaHOTEXHOJIOTUU
3.3.7 [IpakTuueckue padoTel. 3MepeHue BIaXXHOCTH BO3AyXa
4 SJIEKTPOAMMHAMUKA
DJIEKTPOCTATHUKA
DIeKTpu3anus Teil. DJIeKTpudeckuil 3apsa. [[Ba Buaa
411 INEKTPUUICCKUX 3aPSI0B
41.2 [TpoBOAHMKY, TUANEKTPUKH U TTOTYTIPOBOHUKU
4.1.3 3aKOH COXpaHEHUs AIEKTPUUECKOro 3apsaa
4.1 41.4 B3anmopeiictBue 3apsanoB. 3akoH Kynona
Dnektpuueckoe mojue. Hampsk€HHOCTh 3IEKTPHUYECKOTrO
415 nosia. [lpunnun cyneprnoszunuu. JInHUM HANPSHKEHHOCTH
o AJICKTPUICCKOTO TOJIS
PaGora cun sanexTpoctaruueckoro modis. [lotenmman.
4.1.6
Pa3zHocTh moteHanos
[IpoBOgHMKKM W JUAJNICEKTPUKH B ITOCTOSSHHOM
4.1.7
AIIEKTpUYECKOM Moie. J(uaaexTpuueckas mpoHUIIaeMOCTh
ONEKTPOEMKOCTD. Kongencarop. DNEKTPOEMKOCTD
4.1.8 IUIOCKOTO  KOHJIEHCaTopa.  ODHEeprus  3apsuKEHHOTO
KOHJICHCATOpa
TexHUYecKue yCTpONCTBA: MEKTPOCKOII, DIEKTPOMETD,
ANEKTPOCTATUYECKAS 3aIuTa, 3a3eMIIeHUE
4.1.9 ANEKTPONPUOOPOB, KOHJEHCATOP, KCEPOKC, CTPYHHBIHA
MIPUHTEP
[IpakTuueckue padboTsl. I3MepeHne 3MeKTpOEMKOCTH
4.1.10

KOHACHCATOpA

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3SJIMYHBIX CPEJIAX




Ycaopus CYHICCTBOBAHUA ITOCTOAHHOI'O JSJICKTPHYCCKOI'O

421 toka. Ucrounnku Toka. Cuna Toka. [locTossHHBIN TOK
422 Hanpsoxenue. 3akon OMa 1151 yyacTka 1enu
DNEKTPUYECKOe COMPOTUBIICHHE. YaensHOE
4.2.3 CONPOTHBIIEHHE BEIIECTBA
[TocnenoBarensHOE, napasuieIbHOE,
424 CMEMIAHHOE COEMHEHNE IPOBOHUKOB
425 PaGora anexrpuyeckoro Toka. 3akoH J[xoyns — Jlenna
4.2.6 MOIIHOCTB JEKTPUIYECKOTO TOKA
anekTpoaBkymas cuna (manee — D3JIC) u BHyTpeHHee
427 COIMPOTUBIICEHUE UCTOYHUKA TOKA. 3aKkoH OMa Ui OJTHOU
o (3aMKHYTOH) 3neKkTprueckoi renu. KopoTkoe 3ambikaHue
DONEKTpOHHAs  TPOBOAMMOCTh  TBEPIBIX  METAILIOB.
4.2.8 3aBUCHUMOCTh COIIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.
CBepxnpoBOIMMOCTb
DnexTpuueckuil Tk B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX
[TonynpoBOIHUKH. CobcTBeHHas u MpUMecHas
4210 MPOBOAMMOCTh  MONYNpoBOAHMKOB.  CBoiicTBa  p-Nn
o nepexoa. [lomynpoBogHUKOBEIE TPHOOPHI
DNEKTPUUECKUN TOK B DJCKTPOIUTAX. DICKTPOIUTHIECKAST
4211 JUCCOLUAIUS. DIEKTPOIIN3
DnekTpuyeckui TOK B razax. (CaMOCTOATENbHBIN H
4912 HECaMOCTOSITENIbHBII pasps. Paznuunsie THUTIBI
o CaMOCTOSITENLHOTO paspsiaa. Monuus. [lnazma
TexHuueckue ycTpoMCTBa: aMIIEPMETP, BOJBTMETP, PEOCTaT,
WCTOYHUKHA  TOKa, DJEKTPOHArpeBareibHBIC  TPHOOPHI,
ANEKTPOOCBETUTEIHHBIC puoOoPHI, TEPMOMET]
4.2.13

COIIPOTUBJICHU, BaKYYMHBIﬁ N0, TCPMUCTOPLI n
(1)0T0p€3I/ICTOpBI, HOHYHpOBOIlHI/IKOBHﬁ Auoa, raJlbBaHHUKa




HpaKTI/I‘IeCKI/Ie pa6OTBI. I/IBy‘ICHI/IC CMCIIAHHOI'O COCAMHCHUA

PE3UCTOPOB.
4.2.14 M3mepenne 3JIC HCTOYHMKA TOKa M €ro BHYTPEHHErO
conpotusieHus. Habmogenue snekTponnsa
11 KUIIACC
Kon
Koanposepsiemoro IIpoBepsiemble 3J1eMeHTHI COAePKAHUS
pasziena
3J1eMeHTAa
4 OJIEKTPOAMMHAMUKA

MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S UHAY KW A

ITocTostHHBIE MATHUTHI. B3aHMOHCﬁCTBHC IIOCTOAHHBIX

43.1 MarHuTOB
MarnutHoe 1ose. BekTop MarHUTHOW  HMHIYKLIHH.
[IpuHnun cyneprno3unuu. JIMHUM MarHUTHOM WHIYKIIMH.
4.3.2 Kapruna nuHMI MarHUTHON MHAYKIMH I10JS MOCTOSHHBIX
MarHuTOB
4.3 MarnuTtHoe noje npoBoAHMKa ¢ TOKOM. KaprtuHa nuHUI
MoJIs JUIMHHOTO MPSMOr0 NPOBOJAHMKA U 3aMKHYTOTO
4.3.3
KOJIBIIEBOT'O MPOBOJHUKA, KATYLIKU C TOKOM. OTBIT
Opcrena. BzaumosencTBre mpoBOAHUKOB C TOKOM
4.3.4 Cuna Amrnepa, €€ MOJyJib U HallpaBJICHUE
Cuna JlopeHua, €€ MOIynb W HampablieHHE. J[BHKeHUe
435 3apsHKEHHON YacTULIBI B OAHOPOJHOM MarHUTHOM IOJIE.
PaGora cunbl Jlopeniia
4.3.6 SIBneHune aNeKTPOMAarHUTHON UHAYKIINU
4.3.7 [ToTok BekTOpa MarHUTHOM MHAYKIIUU
OJ1C uHAYKIMU. 3aKOH 3JIEKTPOMArHUTHOW UHYKLIUU
4.3.8

®dapages




BuxpeBoe »snektpuueckoe mnone. IAC wuHAyKIUU B
MMPOBOAHHUKE, ABMXKYIICMCA MMOCTYIIATCIIbHO B OAHOPOJHOM

4.3.9
MAarduTHOM II0JIE
4.3.10 [IpaBuno Jlenna
NupykTtuBHOCTB. fIBNEHUE CaMOUHIYKIIMH.
4311 OJ1C caMOMHAYKIIMT
4.3.12 DHeprusi MarHuTHOTO TOJIsl KATYIIKA C TOKOM
4.3.13 DIEeKTPOMArHuTHOE T0JIe
TexHudyeckue  yCTPOMCTBA:  TMOCTOSHHBIE  MarHUTHI,
4314 3JIEKTPOMATrHUTBI, 3JIEKTPOIBUTATENb, YCKOPUTEIN
3JIEMEHTAPHBIX YACTUII, UHIYKIIMOHHAS T1€Yb
[Ipaktuueckne padoTbl. M3ydeHHe MarHUTHOTO OIS
KaTyIIKU ¢ TOKOM. MccnenoBanue AeiicTBUS TOCTOSIHHOTO
4.3.15 MarHuTa Ha paMKy C TOKOM. lccrnenoBaHue siBiieHUs

SHeKTpOMaFHHTHOﬁ HHAYKIOUU

5 KOJIEBAHMA 1 BOJIHBI
MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA
Konebarenbnast cucrema. CBoOOJHBIE — KOJIE€OAHMS.
511 INapmonnueckue xonebanus. [lepron, yacrora, aMmmnuTyaa
o 1 (aza xonedanuii
5.1.2 [IpyxuHHBIA MagTHUK. MaTeMaTUYECKUN MAaATHUK
VYpaBHeHHe rapMOHHUYECKUX Kosiebanuii. Kunemarmdaeckoe
5.1 513 U AMHAMHUYECKOE OMUCaHKe KOJeOaTelbHOro IBUKEHUS
[IpeBpatieHre YHEPTUU MPU TAPMOHUUECKUX KOJICOAHUSX.
514 CBs3b aMIIUTYZBl KOJEOaHUN HCXOTHON BEIUYHHBI C
o aMILTUTYIaMH KOJIeOaHUH €€ CKOPOCTH B YCKOPEHUS
Konebarenbubiii koHTYp. CBOOOAHBIE 3IIEKTPOMArHUTHbIE
5.15

KoJIcOaHUS B nacaJIbHOM KoJiIe0aTeIbHOM KOHTYPC.

AHaIorust M1y MEXaHHYECKHUMHU U AJIEKTPOMArHUTHBIMH
konebanusmMu. @opmyna Tomcona




3aKOH COXpaHECHHSI SHEPTUU B UICaTbHOM KOJIeOaTeIbHOM

5.1.6
KOHTYype
BoinykxneHHble MexaHuueckue Kojebanusa. Pesonanc.
517 Pe3onancHas kpuBas. BeIHYX/I€HHbIE 3JIEKTPOMarHUTHbBIE
- KOJIeOaHMs.
5.18 ITepemennsblil Tok. CHHYCOUJANIBHBIN IEPEMEHHBIN TOK.
MoOIIHOCTh ~ NEPEMEHHOI0  TOKa. AMIUIUTYJHOE H
5.19 JIefCcTBYIOIEE 3HAUCHUE CHIIbI TOKA U HaNPSKEHUS

Tpauchopmarop. [TpousBoacTBO, nepegayda u
noTpeOIeHUE DIIEKTPUUYECKONW SHEPruu. DKOJOTHYECKHE
PUCKM TIpU TPOU3BOJCTBE DIIEKTPUUYECKOW HSHEPTHUU.
5.1.10 Kynbtypa UCIIOJIb30BaHUS AIIEKTPOIHEPTUH B
MOBCEIHEBHOM JKU3HU

Texnuueckue ycTpoicTBa: ceiicMorpad, SJIEKTpUUECKUN
5.1.11 3BOHOK, JINHUU JJIEKTpOIepe1ay

HpaKTI/I‘{eCKI/Ie pa6OTBI. HccnenoBanne 3aBHCHMOCTHU
Irnepruoaa MaJjibix KoJieOaHuI rpys3a Ha HUTU OT JJIMHbBI HUTHU
" MacCChI I'py3a. HccnenoBanue NEpEMECHHOT'O TOKa B ICIIN
5.1.12 n3 NOoCJICAOBATCIBbHO COE€TUHEHHBIX KOHACHCATOpa,
KaTyHIKHU U pE3UCTOPa

5.2

MEXAHUYECKUE U 3JIEKTPOMAT'HUTHBIE BOJIHbBI

MexaHuueckue  BOJHBI, YCIOBHUS  paclpOCTPaHEHUS.
521 [Tepuoa. CxopocTh pacipOCTpaHEHUS U JUIMHA BOJIHBI.

HonepeqHLIe " IPOJOJIBHBIC BOJTHBI

###Par### Narepdepentiusa u qudpakinmsi MEXaHUUECKIX
522 BOJIH

3ByK. CkopocCTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa TOHA.

523

TemOp 3ByKa

DJEeKTpOMarHUTHBIE  BOJIHBL.  YCJOBUS  M3Iy4YCHHS
524 9JIEKTPOMArHUTHBIX BOJIH. B3aumHas opueHTanus

BeKTOpOB E, B 1 v B 37IEKTPOMarHUTHOM BOJIHE B BAKyyMe




5.25

CBoiicTBa  BJIEKTPOMAarHUTHBIX  BOJH:  OTpPakKE€HUeE,
MpeIOMIICHHUE, MOJIIpU3aLUs, TU(PAKIHS,

uHTepdepeHiyst. CKOPOCTh ANEKTPOMArHUTHBIX BOJTH

5.2.6

[Ilxama  SJ€KTPOMArHUTHBIX  BOJIH. [Ipumenenue

OJICKTPOMArdHuTHBIX BOJIH B TEXHUKE U 6I)ITy

5.2.7

IIpuHIUIIBI pauOCBA3HU U TelIeBUACHM. Pagronokanus.

DNIEeKTPOMarHUuTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl

5.2.8

TexHu4eckue yCcTpoMCTBa: MY3bIKaJIbHbIE MHCTPYMEHTHI,
YJIBTPa3ByKOBasl JUAarHOCTHKa B TEXHUKE M MEIHIIMHE,

panap, paiuonpuEéMHUK, TEIEBU30p, AHTEHHA, TeledoH,

CBU-nieun

5.3

OIITUKA

531

[IpsimoniHEliHOE pacnpoCTpaHEHHWE CBETa B OJIHOPOIHOM
cpene. JIyu ceera

5.3.2

OTpa)I(eHI/Ie cBeTa. 3aKOHBI OTpaXCHUA CBCTA. HOCTpOCHI/IC
H306pa)KeHHfI B IINIOCKOM 3€pKaJie

5.3.3

HpCJ'IOMJ'IeHI/Ie CBCTa. 3aKOHEI MMpeJIOMJICHUSA  CBETA.

AOGCOTIOTHBIN MMOKa3aTeb MPEIOMICHUS

534

ITonHoe BHyTpeHHee oTpaxeHue. IlpenenbHbil yron
TOJTHOTO BHYTPEHHETO OTPaKEHUSI

5.3.5

Hucnepcus ceeta. CroxkHbIi cocTaB Oenoro ceera. L{Bet

5.3.6

Cobwuparolue ¥ paccewBaronve JTHH3bL. TOHKas JIMH3A.
@DOKyCHOE pacCTOSHUE M ONTUYECKAs CUla TOHKOM JTMH3HI.
[Toctpoenne  wm300paxkeHudd B coOuparommx  ©

paccCuBarOInX JIMH3AX. (DopMyna TOHKOM JIMH3HI.

VBenuduenue, JaBacMoe JIMH30U

5.3.7

HpCI[CJIBI MNPUMCHUMOCTU FCOMeTqueCKOﬁ OIITHKH

5.3.8

HNutepdepennius  cBera. KorepeHTHbIE  MCTOYHHUKH.
VYcnoBus HaOmOAE€HHS MaKCUMyMOB M MHUHHMYMOB B
UHTep(PEPEHIIMOHHOW KapTUHE OT JBYX CHH(pA3HBIX
KOI'€pEHTHBIX UICTOYHHUKOB




Hudpakuus csera. Judpakunonnas pemérka. YcioBue
Ha6JIIOI[CHI/I$I TJIaBHBIX MaKCUMYMOB npu naacHuunu

5.3.9 N
MOHOXPOMAaTHUYECKOTO CBETA HA JU(PPAKIUOHHYIO PEHIETKY
5.3.10 [Tonspu3zanus ceeta
TexHuyeckue ycTpoiicTBa: OukM, Jyma, (oroarmmapar,
5311 MPOEKIMOHHBIA  ammapar,  MHKPOCKOI,  TEJECKOIl,
e BOJIOKOHHAS! ONITHKA, TU(PpaKIIMOHHAS PEIIETKA, OJIIPOUT
[Ipaktnyeckne  paboTel.  M3mepenume  mokaszarens
5312 npenomiieHus. VccnemoBaHue CBOWCTB HM300pakKeHUH B

nuH3ax. Habmonenne aucnepcun cBera

BJIEMEHTAI CITIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

I paHUulbl TPUMCHHMOCTH KJIAaCCUUECKON  MEXaHHUKH.

HOCTyJ'IaTI)I TCOPHU OTHOCHUTCIBHOCTHU: HWHBAPUAHTHOCTDH

6.1 MOJYJIsl CKOPOCTH CBETA B BaKyyMe, IPHHIIUT
OTHOCHUTENIbHOCTU DWHIITEHHA
6 OTHOCHUTETHHOCTD OJTHOBPEMEHHOCTH.
6.2 3aMe/yIeHNe BpEMEHH U COKPAIeHHe JUTHHBI
6.3 DHeprusi ¥ UMITYJIbC CBOOOTHOM YaCTHUIIbI
CBs3p Maccel C DJHeprueil M HUMIYJIbCOM CBOOOAHOI
6.4 YacTHUIIbl. DHEPIUs OKOSI CBOOOHOMN YaCTUILIBI
7 KBAHTOBAS ®U3UKA
BJIEMEHTBI KBAHTOBOU OITTUKA
®oronsl. Popmyna [Inanka cBs3u sHEpruu HOTOHA C €ro
711 4acTOTOW. DHEPrus U UMNYJIbC POTOHA
OTkpeiTHe U uccnenoBanue Gotordpdexra. OnbiTel AT
71 712 CroneroBa. 3akoHbl poTorddexTa
VYpaBHenune OWHmTeHa 18 Qorodddexra. «KpacHas
7.13 rpaanma» GoTodddexra
714 Hasnenue ceera. OnwiTel [1.H. JIeOGenena




7.15

XHUMHUYECKOE IENICTBUE CBETA

Texnuueckue ycTpoucTBa: (OTOINEMEHT, (HOTOAATUHK,

7.1.6 COJTHeuHas OaTapes, CBETOIMO
CTPOEHHUE ATOMA
Mopenb aroma Tomcona. OnbiTel Pezepdopaa o
1.2 791 HCCIeA0BaHUIO CTpoeHMs atoMa. [Inanerapuas monens
o aToMa
[Toctynater bopa. M3ny4yenue u nornouieHue GOTOHOB MPpU
[epexoJie aToMa C OJAHOTO YPOBHSI SHEPTHM Ha JIPYroil.
7.2.2 Bunst cnektpoB. CnekTp yYpOBHEH 53HEpruud aroma
BOZOpOJA
BonHoBeie cBoiictBa wactull. Boanbl ge  Bpoitns.
793 KopnyckynsipHO-BOTHOBOM IyaJIu3M. Jdudpakuus
o AJIEKTPOHOB Ha KpUCTAJLIAX
CrioHTaHHOE W BBIHY)KJIEHHOE H3JIy4€HHE. YCTPOMCTBO U
1.2.4 NPUHIKI pabOoTHI JIazepa
TexHu4yeckue  yCTPOWCTBA:  CIEKTPAJIBbHBIA  aHAIIN3
7.2.5 .
(cmexkTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTEP
[IpakTuyeckne  pabOTHI. HaGnronenue
7.2.6 JMHENYATOro creKkTpa
ATOMHOE A1PO
MeToabl HaOIIOICHHS U PETUCTPALIUH 2JIEMEHTapHBIX
7.3.1 YaCTHI]
OtkpeiTHe paanoakTuBHOCTH. OmnbiTel Pesepdopna mo
ONpEENICHUI0 COCTaBa pPaJMOAKTUBHOIO  H3JIyYEHUS.
7.3 7.3.2 CpoiicTBa anbda-, Oera-, ramMma-usznyudeHus. BrusHue
PaAMOaKTUBHOCTH Ha KUBBIE OPraHU3MBI
OtkpseiTHE IPOTOHA U HeNTpoHa. HyknoHHas Mozaens sapa
733 I'eitzenbepra — MBanenko. 3apsan siapa. MaccoBoe 4uciio

anpa. N3oTomnsl




Anbda-pacna. DIJIEKTPOHHBIN u MO3UTPOHHBIN
734 Oerapacnan. ['amma-uznydenue. 3aKOH pPaJlOaKTUBHOTO
o pacrnaga
DHeprust CBA3M HYKJIOHOB B sizipe. SnepHbie cuibl. Jledekt
7.3.5 Macchl g1pa
7.36 Snepubie peakuuu. JleneHue u CUHTES A1€p
SAnepusriii peaktop. Tepmosiaepusiii cuntes. [Ipodnemsr u
737 NEPCIEKTUBBl  SJEPHON SHEPreTUKU. KOJOTHYECKHE
e ACMEKThI AEPHON SHEPIETUKU
OnemeHTapHble  YacTulbl.  OTKpbITUE  MO3UTPOHA.
7.3.8 .
@yH/1aMEHTAJIbHbIE B3aUMOICUCTBUS
TexHuueckue yCTpoWCTBa: TO3UMETp, Kamepa BuibCcoHa,
7.3.9 SJIEPHBINA PEaKkTop, aTOMHast bomMba
7310 [IpakTuueckue padotsl. VccnenoBanue TpekoB 4acTull (10
o TOTOBBIM (poTOrpadusim)
OJIEMEHTHBI ACTPOOU3UKU
Bun 3Bé3nH0r0 Heba. Co3Be3nus, sipkue 3BE3/bI, TUIAHETHI,
8.1 WX BUJIUMOE JIBUJKEHUE
Conneynas cucrema. [lmaHeTsl 3eMHOW  TpyMIIBL.
8.2 [InaHeThIrUranTsl U UX CIIyTHUKH, KapJIUKOBBIE IUIAHETHI.
' Mansie Tena ConHEYHON CUCTEMBI
8.3 Comnnue, potocdepa u atmocdepa. ConHedHass aKTUBHOCTh
8.4 Ucrounuk sneprun CotHIIA U 3BE3NT
3BE34bI, MX OCHOBHBIE  XAapaKTEPUCTHKH:  Macca,
CBETUMOCTb, pAJAMYC, TEMIEeparypa, WX B3aUMOCBS3b.
Jlnarpamma «crieKTpaibHBIN KIacc — CBETUMOCTBY. 3BE3/IbI
8.5 [JIABHOM ITOCJIEIOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTb) IS 3BE3]1 TJIaBHOM MOCIIe10BaTEIbHOCTH
#H##Par###Buyrpennee crpoenue 3BE3a. CoBpeMEHHbIE
8.6 MIPEICTABICHMS O IPOUCXOKIAEHUM U 3Botonuu CosHLa u
' 3BE3/. DTambl )KU3HU 3BE3]




Muneunbii  Ilyte — mnHama ['amaktuka. CrnupanbHas
cTpykTypa ["anaktuku, pacnpeneneHue 38€3/, raza v IbLIH.

8.7 [Tonoxenue n nuxenne Connna B ['anaktuke. [nockas u

cepuueckas nojacucTeMsl ['anakTuku

Tunsl ramaktuk. PaguoramakTtuku u KBasapel. UEpHbie
8.8 JBIPBI B I7Jpax rajlakTHK

Bcenennas. Pacmupenue Bceenennoit. 3akon XaOoOua.

Pazberanmne ramaktuk. Bospact u pamumyc Bcenennod,
8.9 .

Teopust bonbiioro B3psiBa. Mojeinpb «ropsueit

Bcenennoii». PenukroBoe uzinyueHue

Macurabnas crpykrypa Beenennoil. MeraranakTuka.

8.10

Hepeménnsie npobieMbl acTpOHOMUHT




