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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma yue6HOTO Kypca «IIpakTukym Mo pemieHnto GU3NYecKux 3a7a4y» Ha ypOBHE
cpenHero obmero oOpa3oBaHUsi pa3paboTaHa HAa OCHOBE IIOJOKEHUH U TpeboBaHUN K
pe3ysibTaTaM OCBOCHHSI OCHOBHOH 00pa30BaTEeNIbHOW MpOrpaMMbl, mpenacTtaBieHHBIX B PI'OC
COO, a Takxke c yuérom (PenepanbHO pabodeil mporpaMmbl BOCHUTAHUS M KOHIEHIIAN
npenojiaBaHus yueOHoro npeaMera «@Pusnkay B 00pa3oBaTeNbHBIX OpraHu3anusix Poccuiickoit
®Denepaliy, peau3yonuX OCHOBHbBIE 00pa30BaTeIbHbIE POTPAMMBI.

Conepxanue mporpaMMbl 1O (pu3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kiaccoB npu o0ydeHuu ux ¢GuznKe Ha OA30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIeTeNIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusiM OI'OC COO k mIaHUPYyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pesyibTataM OOYYEHHs, a TAK)KE YUYHTHIBAET HEOOXOAMMOCTb pEaH3allMd MEXIIPEIMETHBIX
CBs3el (PU3MKU C EeCTEeCTBEHHO-HAyYHBIMH Yy4eOHBIMU MpenMeTramu. B Heil ompenensitorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKM HA YPOBHE CPEIHETo OO0IIero odpa3oBaHus, MJIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (PHU3UKU: JIMYHOCTHBIC, METallpelIMETHbIe, MpeIMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (hu3mKe BKIIOYAECT:

1. TutaHupyemble pe3ynbTaThl OCBOEHHUS Kypca (M3MKU Ha 0a30BOM ypOBHE, B TOM YHCIIE
MpeIMETHBIC PE3yIbTAThI MO r0JIaM O0yUYEHUS;
2. conepxanue yuyeOHoro mpeamera «Pu3nkay mo rogam o0ydeHus.

®u3rkKa Kak HayKa 0 HauOoJjee O0IKX 3aKOHAX MPUPOIBI, BHICTyMAas B KayecTBe y4eOHOTO
peaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHbIN BKJIaJ B CUCTEMY 3HAaHUN 00 OKpY’KalOLIEM MUDE.
Hcnonp30BaHWe U aKTMBHOE MpPUMEHEHHE (PU3NYECKUX 3HAHHUI OINpeaenseT XapakTtep u
pa3BUTHE PAa3HOOOPA3HBIX TEXHOJOTHH B cepe DHEPreTHKH, TPAHCIIOPTa, OCBOSHHS KOCMOCA,
MOJTyYEHUs] HOBBIX MaTEepPHAIOB C 3a/laHHBIMU CBOMCTBaMHU U ApYyrux. M3ydyeHue pU3nKu BHOCUT
OCHOBHOHM BKJaJ B (POPMHUPOBAaHHE €CTECTBEHHO-HAYYHOW KAapTHHBI MHpa OOYYaIOLINXCS, B
dbopMupoBaHUe YMEHUI IPUMEHATh HAYYHBIH METO]I O3HAHUS NP BHITOJHEHUH UMH y4EOHBIX
HCCIIEI0BAHUN.

B ocHOBY Kypca ¢pu3nku JUisl ypOBHS CpeHEro o0IIero oopa3oBaHus MOJIOKEH Psil UICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 OCTPOEHUSI.

Hoes yenocmuocmu. B COOTBETCTBUM € HEl KypC SIBIISIETCS JOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KIACCHUYECKOM, Tak U
COBPEMEHHOM (PU3HKH.

Hoes cenepanusayuu. B cooTBETCTBUM ¢ HEW MaTepuai Kypca pU3ukyu 00beTUHEH BOKPYT
busnueckux Teopuil. Bemymmm B Kypce sBIsSeTcss (OpPMHUpOBaHUE TPEACTABICHUNH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U TOJIE.

Hoesn eymanumapuzayuu. EE€ peanuszanus MmpeanoyiaraeT MCIoIb30BaHHE TYMaHUTAPHOTO
noTeHuuana (U3N4ecKoil HayKu, OCMBICIIEHHE CBS3H Pa3BUTHUS (PU3UKU C pa3BUTHUEM OOIECTBA,
a TaKk’Ke ¢ MUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU U 3KOJIOTMYECKUMHU IpoOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3nku rnpeanonaraet 3HakOMCTBO € IIUPOKUM
KPYTroM TEXHHUYECKHX U TEXHOJOTMYECKUX MPUIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes osxonocusayuu peannsyercs TOCPEACTBOM BBEACHMS JJIEMEHTOB COJAEpKaHMUS,
MNOCBALIEHHBIX 3KOJIOTMYECKUM MpoOjieMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CYKIAeHHsI Mpo0IeM palliOHaIBLHOTO MPUPOAOIOIB30BaHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.

Crep)XKHEBBIMU 3JIEMEHTaMHU Kypca (U3MKH Ha ypOBHE CpeaHEro ooiero odpazoBaHUs
ABIISIOTCS  (u3nMueckue Teopuu ((hopMHUpOBaHHWE NPEICTABICHUNH O CTPYKType MOCTPOCHHUS
¢buznyeckoil Teopuu, poilu (PyHIAMEHTAIbHBIX 3aKOHOB W MPUHLHUIOB B COBPEMEHHBIX
IIPEJCTaBICHUSX O NPUPOJE, TpaHUIAX MPUMEHMMOCTH TEOPHM, IUI ONHUCAHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUH U TIPOIIECCOB).



Bonbuioe BHUMaHuE yenseTcsl peleHHI0 pacu€THBIX U KadeCTBEHHBIX 3a1ad. [lpu sTom
JUTSL PAaCYETHBIX 3a]1a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 33/JaHHOM (DU3MUECKON MOJEIBIO,
MO3BOJIAIOIIME MPUMEHATh W3YUYEHHBbIE 3aKOHbl M 3aKOHOMEPHOCTH KaK M3 OJHOTO paszeina
Kypca, Tak U UHTErpupys 3HaAHUs U3 Pa3HbIX pa3/iesioB. [ KaueCTBEHHBIX 3a/1a4 MPHUOPUTETOM
SBISIOTCS 3aJaHusg Ha OOBSICHEHHE MPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOLIECCOB B
OKpYXarolle >KU3HH, TpeOyromue BblOOpa (pU3MUecKoW MOJenu A CUTyallud HpPaKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedoBanusmu DPI'OC COO k MarepuaabHO-TEXHHUYECKOMY
oOecrieyeHno y4eOHOro mporecca 0a3oBBI ypOBEeHb Kypca (M3MKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHUs JTOJKEH M3y4aThCsl B YCJIOBMSIX MpeIMeTHOro kabuHera (U3MKH WU B
YCIIOBHUSAX MHTETPHUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOrO IUKJa. B xabunere
bu3uKK 10KHO OBITH HEOOX0UMOE 1a00paTOpHOE 0OOPYIOBAHKE SIS BHIIOJHEHUS YKa3aHHBIX
B IporpamMme 10 (HU3UKE YYCHHUECKHUX MPAKTHUYECKUX paboT W JEeMOHCTpPAlMOHHOE
obopyoBaHue.

OCHOBHBIMU TIENISIMHU U3Y4YEHUs (PU3UKU B 00IIEM 00pa30BaHUU SBISIFOTCS:

1. ¢dopmupoBanme wuHTEpeca M CTpEeMJICHHS OOYYalOMIMXCA K HAyYHOMY HW3YYCHHIO
IPUPO/IbI, PA3BUTHE UX UHTEIIEKTYaIbHbIX U TBOPUECKUX CIIOCOOHOCTEN;

2. pa3BUTHE TIPEJCTaBICHM O HAaydHOM METOAE I[O3HaHUS U  (POpPMHUPOBAHUE
HCCJIEIOBATEIbCKOIO OTHOIIEHUS K OKPYXAIOIIUM SIBICHUSM;

3. ¢opMupoBaHHE HAyYHOTO MHUPOBO33PEHHUS KaK pe3yjibTaTa U3y4eHUSI OCHOB CTPOCHHUS
MaTepuu U GyHAAMEHTATBHBIX 3aKOHOB (PH3HKH;

4. ¢opmupoBaHHE YMEHHI OOBSCHSTH SIBJICHUS C HCIOJIb30BaHUEM (DU3MUECKHX 3HAHUU U
Hay4YHBIX JI0Ka3aTeIbCTB;

5. ¢opmupoBaHUEe MPEACTaBICHUN O poiu (DU3MKU JUIS Pa3BUTHs JAPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHA.

Joctuxenne 3TUX Iiesield oOecriedrBaeTCsl pelieHHeM CIEAYIoIUX 3a7ad B IMpoliecce
M3y4eHus Kypca (U3HKU Ha YPOBHE CPEAHETO 00IIEero 00pa3oBaHusI:

NpUOOpETEHNE CUCTEMbI 3HaHUN 00 00X (PU3MYECKHX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX,
BKJIIOUAsi MEXaHUKY, MOJIEKYJISpHYIO (U3UKY, JJIEKTPOJAMHAMUKY, KBAaHTOBYIO (U3HKY U
AJIEMEHTHI aCTPOPHU3UKY;

dbopMUpOBaHHE YMEHHI NPUMEHATh TEOPETUYECKHE 3HaHUS JUIsl OOBSCHEHMS (U3NYECKUX
SBJICHUH B TIPUPOJIE U JUIS IPUHATHUS MPAKTHUECKUX PELICHUH B MOBCEIHEBHON )KU3HU;
OCBOEHHE CIIOCOOOB PEIICHUs pa3IUYHbIX 33/1a4 ¢ IBHO 3aJjaHHON (pU3HUecKOi MOJeNbIo, 3a/1a4,
NOJPa3yMEBAIOIIMX CAMOCTOSTEIbHOE CO3/laHMe (PU3MUECKOW MOJENH, afeKBaTHOM YCIOBUSAM
3a/1a4i;

NOHUMaHWe (U3MUECKUX OCHOB M NPUHIMIIOB JEHCTBUS TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTMYECKHX MPOLIECCOB, MX BIUSHUS HA OKPYKAIOLIYIO CPENY;

OBJIQJICHUE METOJJaMH CAMOCTOSITENIbHOIO IUIAHUPOBAHUS M TIPOBENEHUS  (PU3MUECKHX
HKCIIEPUMEHTOB, aHajlu3a W UHTEepIpeTauud WHGOpMallUU, OIpPEIEIeHHs] JIOCTOBEPHOCTH
MIOJIyYEHHOTO PE3YyJIbTaTa;

CO3JaHME YCIOBHHM JUIsl pa3BUTHUSL YMEHHH IPOEKTHO-UCCIIENOBATENbCKON, TBOPUYECKOMN
JEATENBHOCTH.

Ha wusyuenme Ha wusyueHue kypca «lIpakTMkyM 1o pemeHuro (GU3NYECKUX 3a/1auy»
(6a30BBII YpOBEHB) HAa YPOBHE CpeIHEro o0Iero oopazoBanus oTBoguTcs 68 yacos: B 10 kinacce
— 34 gaca ( 1 gac B Henento), B 11 ximacce — 34 yaca ( 1 gac B Hezeio).



COJAEP/KAHUE OBYYEHUA
10 KUIIACC

Pa3nes 1. ®u3nka u MeTOAbl HAYYHOI'O O3HAHUS
O®uznka — Hayka o npupoje. HayuHble MeToAbl MO3HaHUS OKpy»Karolero mupa. Poib
IKCIIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOIbl. DKCIIEPUMEHT B (PH3UKE.
MonenupoBanue (pusnueckux siBjaeHuid u npoueccoB. Hayunbele runoressl. dusznueckue
3aKOHBI U TeOpuH. [ paHHIIBI MPUMEHUMOCTH (PU3HMUYECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.
Ponp m mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOM HAydyHOW KapTUHBI MHUpa, B
IPAKTUYECKON AESITEIbHOCTH JIIOAEH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe JnBkeHHe. OTHOCUTENBHOCTh MEXaHWYECKOro JBMkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpEmHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepualbHOM TOUYKH, UX MPOEKIMH HA OCU CUCTEeMbl KoopauHaT. ClioKeHHE NMepeMelIeHU U
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsMONIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTU
KOOPAWHAT, CKOPOCTH, YCKOPEHHUS, IYTH U NEPEMEILICHUS MATEPUAIIBHON TOUKU OT BPEMEHH.

CBobOonHoe majeHue. Y ckopeHrue cBOOOHOrO NaieHus.

KpuBonunerinoe nBuxeHue. J[[BH>KeHME MATEpUAIIBHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM IO MOZYJI0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JMHEWHas ckopocTh. llepuon u
gactoTa oOpamieHus. [[eHTpocTpeMHUTEeTbHOE YCKOPEHUE.

TexHuueckue yCTpoCcTBA M MPAKTHUECKOE IPUMEHEHHUE: CHUIOMETp, JBUKEHUE
CHApAJIOB, LICMTHBIE U PEMEHHBIC MEPEIAYH.

Tema 2. /lunamuka

ITpunuun otHocurensHocTH [Manuies. Ilepsoiit 3akoH HeroToHa. HEpLManbHbIE CUCTEMBI
OTCUYETA.

Macca tena. Cumna. IlpuHnmn cynepnosunmu cwi. Btopoit 3akoH HeroToHa pmis
MaTepuanbHOU TOUKU. Tpernii 3akoH HpIOTOHA JU1s1 MaTEpHAIIBHBIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxectu. IlepBast kocMuueckas CKOpOCTb.

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

Tpenue. Bunbsl Tpenust (mokosi, ckoibxkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIbXEHHUs U cuia TpeHus nokos. Koapuuuent tpenus. Cuna conpoTUBIEHUS
IIPY JIBUKEHHUM TENA B KUAKOCTH WM rase.

[ToctynarensHoO€e 1 BpallaTeinbHOE ABM)KEHNE a0COIIOTHO TBEPIOTO TENa.

MOMEHT cuiabl OTHOCUTEIBHO OCU BpauieHus. Ilnedo cumel. YcinoBus paBHOBECHS
TBEPAOIO TeJIA.

TexHudyeckue yCTpOMCTBA W NPAKTUYECKOE IIPUMEHEHUE: IOAIIUIHUKY, IBUKCHHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Tema 3. 3aKoHbl COXpaneHusn 6 MmexanukKe

NMnynbsc MatepuanbHOM TOUKM (T€a), CUCTEMBbl MaTepUAIbHBIX TOUYEK. MIMIynbe cuibl U
M3MEHEHHUE UMITYJIbCA TeJla. 3aKOH COXPAaHEHHS UMITyJIbca. PeakTHBHOE IBHKEHUE.

PabGora cunbl. MOITHOCTE CHIIBL.

Kunernyeckast sHeprus maTepuanbHONW TOYKU. Teopema 00 HM3MEHEHUHM KHHETHYECKOU
SHEPIUHU.



[TorennmanbHas sHeprus. IloTeHnManbHAsA SHEPTUS YIPYTO 1e(HOPMUPOBAHHOM MPYKUHBI.
[TorennuanbHas sHEPrus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHbBle M HEMOTEHIMAIbHbIE CUJbl. CBs3b pabOThl HEMOTEHIMAIBHBIX CHII C
VU3MEHEHHUEM MEXaHNYECKOW SHEPIrUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW YHEPTUU.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHHUYeCKHEe yCTpPOMCTBA U IPAKTHYECKOE NMPUMEHEHHUE: BOIOMET, KONEP, IPYKUHHBIN
IIACTOJIET, IBUKEHUE PAKET.

Paznen 3. Mousekyasipuasi pu3uka u TepMOAUHAMHKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHHUS MOJICKYJISIPHO-KHHETUYECKOH TEOPUU U MX OTMBITHOE 0OOCHOBAHHE.
bpoynosckoe nBuxkenue. Juddysus. Xapaktep ABMKEHHS U B3aUMOJACWCTBUS YaCTHUIL
BemecTBa. MoJiend CTPOCHHUsSI Ta30B, >KUIKOCTEH M TBEPIBIX TEN M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pa3mepbl Mosiekyn. KonaumdecTBo BemiecTsa.
[TocTostnHast ABorajipo.

TermmoBoe paBHOoBecue. Temneparypa u e€ usmepenue. llkana remneparyp Llenscus.

Mogenbs uneansHoro rasza. OCHOBHOE YpPaBHEHHME MOJEKYJISIPHO-KHHETHYECKON TEOpUU
ueanpHOro ra3a. AOCONIOTHas TemIepaTypa Kak Mepa CpeaHell KHHETHUYECKOW SHEepruu
TEIUIOBOrO JBWKEHHMS 4actul ra3a. llkama temneparyp KensBuna. ['a3oBble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacalbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BeIecTBa. [ paduueckoe MpeIcTaBICHHE U30IIPOIIECCOB: U30TepMa,
u30Xxopa, nzodapa.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Tema 2. Ocnosvt mepmoouHamuku

TepmonuHaMuueckass cucTeMa. BHyTpeHHss 3HEprus TEpMOJUHAMHYECKON CHCTEMBI U
crocoObl e€ uzmeHenus. KonnuectBo TemioTsl U pabora. BHyTpeHHsS SHEprus 0JlHOATOMHOTO
UJCAIBHOrO0 raza. Buasl Terionepenadn: TEIIONPOBOAHOCTh, KOHBEKIMUS, U3JIyYE€HUE. Y 1eJIbHasA
TEII0EMKOCTH BellecTBa. KonyecTBo TEMIOTH IPU TEIUIONEpeIaye.

[Tonsstue o0 ammaGatHOM mporecce. IlepBblii 3akoH TepMonuHamukH. IIpumeHeHue
NEPBOIo 3aKOHA TEPMOAMHAMUKHU K H30MpolieccaM. ['papuueckast uHTepnpeTanus paboThl rasa.

Bropoii 3akoH TepmoanHamuki. HeoOpaTuMocTh Mpo1ieccoB B IPUPOJIE.

TerioBele ManuHbl. [IpuHIUIIBL [EeHCTBUS TeMIoBbIX MaluH. [IpeoOpa3zoBaHus 3HEPTUH B
TeroBbIX MamuHax. Koadduuuent nonesnoro aeictust teruoBoit Mammuel. [ukn KapHo n
€ro Ko3(QQUIMEHT MMOJIE3HOTO AEHCTBHS. DKOJIOTHYeCKHe MPOOIeMbl TEMIOIHEPTE€TUKY.

TexHnueckue ycTpoiicTBa M MPAKTUYECKOE IPUMEHEHHWE: JBUIATElIb BHYTPEHHETO
CropaHusi, ObITOBOM XOJOIUIbHUK, KOHTUITUOHED.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoonvt

[TapooOpa3oBanne u KoHneHcamnus. Mcmapenne u  kuneHue. AOCOmOTHasS U
OTHOCHUTEJIbHAS BJIAXKHOCThH BO31ayxa. HackimeHHbIH nap. Y aenpHast TErioTa napooopa3oBaHusl.
3aBUCUMOCTh TEMIIEPATyphl KUTICHUS OT AaBJICHUS.

TBépnoe Teno. Kpucrammuyeckue u amopdHbIe Teaa. AHU30TPONHUS CBOMCTB KPUCTAJIJIOB.
Kunkue kpucraminsl. CoBpemeHHble MaTepuaibl. [lnaBneHue u Kpucramauzauus. Y aenbHas
TeruioTa miasiaeHus. Cyonumanus.

YpaBHEeHHE TEIIOBOTO OanaHca.

TexHu4eckne yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHUE: TUTPOMETP U IICHXPOMETP,
KAJIOPUMETP, TEXHOJOTMU TOJYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HaHOMATCPUAJIOB, © HAHOTCXHOJIOTUH.

Pa3zgea 4. diekTpoauHaMuKa



Tema 1. dnexkmpocmamuxa

ONekTpu3anusa Tell. OJEeKTpUYecKHil 3apsan. JlBa BHUIA BJIEKTPUYECKUX 3apsiaoB.
[IpoBOIHUKY, TUDTEKTPUKH U MOTYIPOBOJHUKU. 3aKOH COXPAHEHHS 3JIEKTPUUECKOTO0 3apsijia.

B3aumoneiicteue 3apsigoB. 3akoH Kynona. ToueuyHblii  3J€KTpUYECKUH  3apsl.
Onekrpuueckoe nose. HanpskéHHocTh 3nekTpuueckoro noss. IlpuHuun cynepno3unuu
ANEKTPUYECKUX Moel. JINHUN HAPSXKEHHOCTHU AIIEKTPUUECKOTO MOJIS.

Pabora cun oanexkrpocratuuyeckoro modis. [loreHuman. Pa3HOCTP  MOTEHLMAIIOB.
[TpOBOAHMKY M TUAIIEKTPUKU B ANEKTPOCTATUYECKOM MoJie. JAu3aeKTpruueckas MPOHUIIAEMOCTb.

OnektpoéMkocTb. Konpencarop. DJeKTpoEMKOCTh IUIOCKOTO KOHJAEHCATOpa. DHEPrus
3apsKEHHOT0 KOH/IEHCATOopa.

TexHuuyeckue yCTpoMCTBA M MPAKTUUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETD,
ANEKTPOCTaTUYECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIPHUOOPOB, KOHAEHCATOpP, KOMUPOBAJIHHBIN
anmapar, CTpyMHBINM IIPUHTED.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit moxk. Toku é paznuunvix cpeoax

DJIEKTPUYECKHUI TOK. Y CIOBUSL CYHIECTBOBAHHUS 3JIEKTPUUECKOrO0 TOKa. VICTOYHMKH TOKa.
Cwuita Toka. [TocTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma i1 ydacTka 1enu.

DIIeKTpUUIECKOe CONPOTHUBIICHHE. VY nensHoe COMPOTHUBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, MapauieibHOE, CMEIIAHHOE COSAMHEHUE TPOBOIHUKOB.

Pa6ota snexkTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOmHOCTD 37IEKTPUIECKOTO TOKA.

DJIEKTPOABUKYILAsl CUJIAa U BHYTPEHHEE CONIPOTUBIICHHE UCTOUYHHKA TOKA. 3akoH Oma 11t
MOJIHOM (3aMKHYTOM) 3yieKTprueckoit nenu. KopoTkoe 3aMbIkanue.

DJIEKTPOHHAs IPOBOJAUMOCTD TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIICHUS] METAJIJIOB
oT Temmneparypbl. CBEpXIPOBOAUMOCTb.

DJIeKTpUUYECKH TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomynpoBonHuku. CoOCTBEHHass W TpPUMECHAs MPOBOJUMOCTH IOJIYIPOBOTHUKOB.
CsoticTBa p—Nn-niepexona. [lonynpoBoHUKOBBIE TPHUOOPHI.

DNEeKTPUUECKUI TOK B PACTBOpax M paciulaBax »dJIEKTPOJIMTOB. DJIEKTPOJIUTHYECKAS
JUccoanus. DIEKTPOIIN3.

DOneKkTpruueckuil ToK B ra3ax. CaMOCTOSTENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITma3ma.

TexHu4yeckne yCTpOWCTBA M MPAKTHUYECKOE MPUMEHEHHE: aMIIepMETP, BOJBTMETD,
peocTaT, HWCTOYHUKH TOKA, OJJEKTpOHArpeBaTelIbHbIE MPUOOPHI, SIEKTPOOCBETUTEIHHBIC
MpUOOPBI, TEPMOMETP CONPOTHUBJICHUS, BAKYyMHBIH IHOJ, TEPMHUCTOPHI U (OTOPE3UCTOPHI,
MOJIYIIPOBOJJHUKOBBIN JTMOJI, TAJIbBAaHUKA.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS C YYETOM
COJIepKATENbHBIX MEXIIPEIMETHBIX CBSi3ed C KypcaMd MaTeMaTWKH, OWOJOIMH, XHUMUH,
reorpauu U TEXHOJIOTUH.

Medscnpeomemnsie nouwsamus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO ITO3HAHHS:
ABJIEHUE, Hay4YHbIH (hakT, rumores3a, (Qu3Mueckas BeIUYMHA, 3aKOH, TEOpHs, HaOIIOAECHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHHEe CHUCTEMbl YypaBHEHHM, JuHEWHas (QyHKOus, mapabona,
runepoosia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbl M HMX MPOEKLIMH Ha OCHU
KOOpJMHAT, CII0KEHHE BEKTOPOB.

buonocus: mexanndeckoe IBUKEHHE B )KMBOU IMpupoae, 1uddys3us, ocMoc, Tem000MeH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIau, TEIJIOBOE PABHOBECHE), DJICKTPUUYECKHE SBJICHUS B
’KUBOM IPUPOJIE.



Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIDHAsl Macca, TEIUIOBBIE CBOWCTBA TBEPIBIX TEJ, XKUIAKOCTEH W Ta30B, JJIEKTPUUYECKHE
CBOICTBa METAJJIOB, 3JIEKTPOJIUTHUECKAs JUCCOLMALNS, FaIbBAaHHUKA.

l'eocpaghus: BAaXKHOCTH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonozus: npeodpa3oBaHNUE IBUKEHUHN C MCIIOIb30BAaHUEM MEXAHU3MOB, YUET TPEHUS B
TEeXHHUKE, TMOJIIUIHUKH, HCIIOJIb30BAHME 3aKOHA COXpPaHEHUs MMITyJbca B TEXHHKE (pakera,
BOJIOMET M JIpyrue), JIBUTaTellb BHYTPEHHETO CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTUN NOJIYYEHHS] COBPEMEHHBIX MAaTepuagoB, B TOM YHUCIIE
HAaHOMATEepHaJlOoB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHuYecKas  3allluTa,  3a3€MJICHUE
ANEKTPONpPUOOPOB, KCEPOKC, CTPYHHBIM TMPUHTEP, AJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIC TPHOOPHI, TATHBAHUKA.

11 KUIIACC

Pasnen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. INeKMpPOMAZHUMHAA UHOYKUUA

[TocrosiHHbIE MarHuThl. B3anMOAEHCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHoOE IOJe€.
BekTop maruutHOM MHAyKUMU. [IpyuHIMn cynepno3uiuy MarHUTHBIX NoJIel. JIMHUKM MarHUTHOM
uHayKuy. Kaptuna muHui MarHUTHOW MHYKIIUHU TTOJIS IIOCTOSTHHBIX MarHUTOB.

MarnuTtHoe 1oJie IPOBOAHUKA C TOKOM. KapThHa JMHMA MHAYKIMHM MarHUTHOTO IOJS
JUIMHHOTO IPSIMOIO MPOBOJAHHKA M 3aMKHYTOI'O KOJIBLIEBOI'O IPOBOJHMKA, KATYIIKH C TOKOM.
OneiT Opcrena. BzanmoaeicTBre NpoBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HalpaBJICHHE.

Cwia JlopeHua, e€ MoAyinbp W HampaBieHHe. JIBUKeHUE 3apsyKEHHOM YacTULbl B
OJIHOPOJAHOM MarHuTHoOM nose. Pabora cuibl Jlopenna.

SIBneHue HnekTpoMarHuTHOM uHAYKUMH. [lOTOK BeKTOpa MarHUTHOW WHIYKLUU.
DNEeKTPOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMarHUTHON MHAyKuuu dapanes.

BuxpeBoe siiekTpuueckoe Moje. DNEKTPOABMXKYIIAas cuila WHAYKIUMU B IPOBOJHUKE,
JBUKYIIEMCSI IOCTYIATEIbHO B OJTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTB. SIBI€HME CAMOMHIYKIIMHU. DJIEKTPOIBUKYIAS CHUJIa CAMOMHTYKIUH.

DHeprusi MarHUTHOTO MOJIsl KATYIIKUA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MArHUTHI,
AIIEKTPOMArHUThl, AJIEKTPOJIBUraTelNb, YCKOPUTEIHU 3JIEMEHTAPHBIX YaCTUL, HHAYKIIMOHHAS [1€Yb.

Pazpnen 5. KonneGanusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMaZHUMHbIE KOEOAHUS

KonebartenbHas cucrema. CBOOOJHBIE MexaHMueckue KojeOaHusa. [apmoHMueckue
kosnebanus. Ilepmon, wactora, amrumtyna U ¢asa konebanuil. IIpyKUHHBI MasTHUK.
MaremaTrueckuii MasTHUK. YpaBHEHHE TapMOHMUYECKHUX Kojebanui. [IpeBpaiienue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbuplii  KOHTYp. CBOOOIHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HJCATHHOM
KoJIeOATeIbHOM KOHType. AHAJIOTHsl MEXIy MEXaHWYeCKMMHU U 3JIEKTPOMarHUTHBIMU
konebanusiMu. @opmyna TomcoHa. 3akOH COXpaHEHHUS! SHEPTUU B UACATBHOM KOjeOaTelIbHOM
KOHTYPE.

[IpencraBienue o 3aTyxaromMx KojeOaHUsAX. BbIHyX/IeHHbIE MEeXaHUYeCKUe KOJeOaHuUs.
Pe3onanc. BeiHyX€HHBIE 3JIEKTPOMarHUTHbBIE KOJIeOaHUs.

[TepemennbIii Tok. CUHYCOMAIbHBIA NEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIITUTYHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HANPSKEHUS.



Tpancdopmarop. [IpomsBoacTBo, mepemaya W NOTPEOJIEHUE 3IEKTPUUECKONW HIHEPTHUU.
OKOJIOTUYECKME PHUCKM TpU IPOU3BOIACTBE ANEKTpodHepruu. KymnbTypa ucCnonab3oBaHus
AJIEKTPOIHEPIUU B IIOBCEAHEBHOM KU3HU.

TexHHUYeCKHMe YCTpOMCTBA M IIPAKTHYECKOE IPUMEHEHME: DIIEKTPUYECKUM 3BOHOK,
TEHEPATOp IEPEMEHHOIO TOKA, JINHUU 3JIEKTPOIIepe1ay.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60IHbL

MexaHnueckue BOJIHBI, yCa0BHs pactpoctpanenus. [lepuon. CkopocTs pacipoCTpaHeHus
U JuHa BojHBL. [lomepeuHble W MpOAONbHBIE BONMHBL MHTepdepeHuus u audpakuus
MEXAHUYECKUX BOJIH.

3Byk. CxopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJHBI. YCJIOBHS M3Iy4€HHUsS JJCKTPOMAarHUTHBIX BOJIH. B3aummuas
opueHTanus BekTopoB E, B, V B snektpomaruutHO# BosiHe. CBOWMCTBAa 3JIEKTPOMAarHUTHBIX
BOJIH: OTpa)KCHUE, IpeJoOMJIeHHe, Mossapu3anus, auppaxkaus, uHTeppepeHuus. CkopocTb
AJIEKTPOMAarHUTHBIX BOJIH.

[IIkama 3JIEKTPOMAarHUTHBIX BOJIH. [IprMeHEHME 3EKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpyHUIMIIBI paguOCBS3U U TeIeBUACHUA. Paguonokanmys.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKAtOIIel Cpeibl.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NPUMEHEHHE: MY3BIKAJIbHBIE MHCTPYMEHTHI,
yIbTpa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIIMHE, Pajap, pajiuoONpUEMHUK, TEIEBU30D,
anTeHHa, Teneon, CBU-meusb.

Tema 3. Onmuka

['eomerpuueckas onrtuka. [IpsimonnHeitHoe pacipocTpaHEeHHE CBETA B OJJTHOPOIHOM Cpelie.
JIyud cBera. ToueuHBI UCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHHMEe H300paKEHUH B TIIIOCKOM
3epKaie.

[Ipenomnenune cBera. 3aKkOHBI TMpEIOMJIICHHUS CBeTa. AOCOJNIOTHBIM IOKa3aTesb
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbId yroja MOJHOIO BHYTPEHHETO
OTpaKEHUS.

Hucnepcus cBeta. CrnoxxHbI cocTaB 6emoro ceera. LIBer.

Cobuparoniue M pacceuBarouiye JHMH3bL. ToHKas JuH3a. POKYyCHOE pacCcTOsSHUE U
ONTHYECKasi CHiia TOHKON NUH3BL. [locTpoeHne n300paxeHuii B COOMPArOIINX M PAaCCEUBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Ipenenbl IpUMEHUMOCTH T€OMETPUUECKON ONTHUKH.

BonmnoBas onrtuka. WHrepdepennus cera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOIIO/IEHUS MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHH(]A3ZHBIX
KOTE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus cBera. [udpaxinuonHas pemérka. YcioBue HAOMIOACHHUS TIJIAaBHBIX
MaKCHUMYMOB TIpH MaJIeHUA MOHOXPOMATHYECKOTO CBETA Ha TUPPAKIIMOHHYIO PEIIETKY.

[lonsipuzanus ceera.

TexHUYeCKHe YCTPONCTBA M TPAKTUYECKOE MpPUMEHEHWEe: OYKM, Jyma, (QoToarrmapar,
MPOSKIIMOHHBIA  amnmapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAs OMNTHKA, AU(PPAKIHOHHAS
pemeETKa, TOJISTPOUSI.

Pa3zgen 6. OcHOBBI crienMaJIbHO TEOPHUH OTHOCHUTEILHOCTH
['paHuibl IPUMEHMMOCTH KIIACCMUECKOW MeXaHWKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEIIFHOCTH: WHBAPUAHTHOCTh MOJYJII CKOPOCTH CBE€Ta B BaKyyMme, MPUHIHUII
OTHOCHUTEJILHOCTH DUHINITEIHA.
OTHOCUTETHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH B COKpaIlleHNe JJIUHBI.



OHeprus U UMIYJIbC PEISATUBUCTCKON YaCTHILIBI.
CB43b MaCChI C SHEPTUEN U UMITYJILCOM PEISITUBUCTCKON YaCTHUIbI. DHEPTHUS MOKOSI.

Pazgen 7. KBanroBasi ¢pusuka

Tema 1. Dnemenmul KGAHMOGOI ONMUKU

®otonbl. Dopmyna [lranka cBs3M sHEPruM POTOHA C €r0 YaCTOTOH. DHEPTUsS U UMITYJIbC
dortoHa.

OtkpeiTne u wucciaenaoBanue Qorodddexra. Omnbiter A. I. CromeroBa. 3aKOHBI
doroaddexra. Ypasuenue DitHmreitna 1 porordpdexra. «Kpacnas rpanunay porodddexra.

JaBnenue cera. OnwiTel [1. H. JIeOenena.

XUMHYECKOE ICMCTBHUE CBETA.

TexHuuyeckue yCTpOICTBA M NpaKTHUECKOE NpUMEHeHHe: (poToanemMeHT, (OTOAATUHUK,
CoJTHEYHast OaTapesi, CBETOUO/I.

Tema 2. Cmpoenue amoma

Mopenb atoma Tomcona. Onwitel Pesepdopaa mo paccesnuto o -vyactuil. [lmanerapHas
mojenb atoMa. Iloctymnarel bopa. U3nyuenne n nornomenue GOTOHOB NpU MEPEXOe aToMa ¢
OJIHOTO YypOBHS »HEpruu Ha Jpyroil. Buabl crnextpoB. CHekTp ypOBHEHl 3SHEpruu aroma
BOJIOPO/IA.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckynsipHO-BOJTHOBOM Ayaanu3M.

CHOHTaHHOE U BBIHYXKJIEHHOE U3JTyUeHHE.

TexHuueckue yCTpOICTBA UM NPAKTUYECKOE NPUMEHEHHUE: CHEKTpPaJbHbI aHaInu3
(ciekTpocKkor), Ja3ep, KBAHTOBBIA KOMITBIOTED.

Tema 3. Amomnoe sa0po

OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTb  CTPOEGHHA  sjpa. OtkpeiTHE
pamunoaktuBHOCTH. OnBITH Pe3epdopaa mo onpeneneHuio coctaBa paguoakKTUBHOTO H3ITydeHHS.
CgoiictBa anbda-, 6eTa-, raMmma-u3aydeHus. BiusHue painoakTHBHOCTH HA KUBbIE OPraHU3MBI.

OtkpeiTue TpoTOHa W HeiTtpoHa. Hyknonnas monens sinpa IeiizenGepra—lBaHeHko.
3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.

Anbda-pacniaa. DIEKTPOHHBIM W MO3UTPOHHBIM Oera-pacnaa. ['amma-uzinydeHue. 3aKoH
pazMoaKTUBHOIO pacnaja.

OHeprus CBS3U HYKJIOHOB B sifpe. S nepHblie cuibl. Jle@ekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES S1€Ep.

SAnepuuiii peakrop. TepmosiaepHbiii cuHTe3. [IpoOnemMbl U THEPCHNEKTUBBI  SAEPHOM
DHEPreTUKHU. DKOJIOTHUUECKUE ACTIEKTHI ACPHON SHEPTrETHKU.

OnemeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

Mertobl HaOMIOIEHNUS U PETUCTPALIMH HIEMEHTAPHBIX YACTHII.

dyHaamMeHTalbHbIe B3auMoeiicTBUs. EquHCTBO (pru3nueckoi KapTUHbBI MUpA.

TexHuueckue ycTponCTBa M NPAKTHUECKOE NPUMEHEHHE: TO3UMETpP, Kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHass boMOa.

Pa3nen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3MKH

Ortanbl  pa3BUTHS  acTpoHOMUHU. [IpuknagHoe ©W  MHUPOBO33PEHUECKOE 3HAUCHHUE
ACTPOHOMHH.

Bun 38é3nH0r0 HebOa. Co3Be3nus, sspKkue 3BE3/bI, MJIAHETHI, UX BUAUMOE JIBHKEHHE.

Conneynas cucrema.

Connue. Conneunas axTuBHOCTh. Mcrtounuk sHeprum ConHuma u 3BE34. 3BE3ABI, X
OCHOBHBIE XapaKTEPHUCTHKU. Jluarpamma «CHEKTPaJbHBIA KJIacC — CBETUMOCTBY». 3BE3MbBI
[JIaBHOM MOCHIEA0BATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETHUMOCTb» MJig 3BE3/ TJIABHOU



1ocieA0BaTeNbHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoBpeMEHHBIE MPEACTABICHUS O
IIPOUCXOXKACHNN U 3Botonuu CoslHIA U 3BE311. DTarbl KU3HU 3BE3NL.

Muneunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u neuxenne Connuna B ['anaktuke. Tumbl
rajJlakTuK. PagnoranakTuky u kBazapel. YHEpHbIE NBIPHI B siIpaxX raJIakTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon Xa06na. Pa3zOeranme ramaktuk. Teopus
bonbuoro B3psiBa. PenukToBOE U3IIyYeHHE.

Macimrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepewménnsie npo0ieMbl aCTPOHOMHH.

Yuenuueckue nabnrooenus

HaOnroneHuss HeBOOPYKEHHBIM I71a30M C UCHOJIb30BAaHUEM KOMIIBIOTEPHBIX HMPUIOKEHUH
JUISL OTIpEICIICHUS MTOJIOKEHHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro nomymapus 1 sipKue 3BE3.bl.

Habmonenus B teneckon Jlynel, mnaner, Mueusnoro ITyru.

O6o0maroee NOBTOpeHNE

Ponp ¢u3mku u acTpoHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIHAIBHON U
ITHUYECKOW cdepax AeATENIbHOCTH 4YellOBeKa, pPOJib M MeCTO (PU3MKM U acCTPOHOMHUHM B
COBPEMEHHOW HayyHOW KapTHHE MHpPA, pOJb (QHU3MUECKO Teopun B (HopMupoBaHHH
npecTaBiIeHut 0 GU3NYECKON KapTHHE MUpPa, MECTO (PM3UYECKOM KapTHHBI MUpa B OOLIEM psiiy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX NPEACTABIECHUIN O IPUPOJIE.

MexnpeaMeTHbie CBSI3H

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocCylIecTBISETCS € Y4YETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpadu U TEXHOJIOTHH.

Mesicnpeomemnsie nousimus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO ITO3HAHMS:
SBJICHWE, Hay4HbIH (akt, rHUmores3a, (u3WdecKas BeIMYMHA, 3aKOH, TEOpHs, HAONIOJICHHE,
JKCIIEPUMEHT, MOJIETIMPOBAaHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelleHue CUCTEMbl YpaBHEHUM, TPUTOHOMETPUYECKUE (YHKIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTaHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOKIECTBO, BEKTOPbI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOJHBIE BJIEMEHTAPHBIX (PYHKIIMM,
NPU3HAKU TOJ00MS TPEYTOJIbHUKOB, ONPEIeeHUE MIIOLaIU MIIOCKUX GUryp U o0bEMa Ted.

buonocus: »nexrpuueckue SBICHUS B JKUBOW NIpHUpOJE, KojeOaTenbHbIE IBUKEHUS B
JKUBOM NIPUpOJIE, ONTUYECKUE SIBJICHUS B JKMBOM NpPHUpOXE, ACHCTBUE paguallii Ha >KUBBIC
OpraHU3MBlI.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KpHUCTaJLIM4YecKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM peIETKH, CIIEKTPAIbHbIN aHAIH3.

l'eoepaghus: marHUTHBIE TOJIOCA 3€MJIM, 3aJI€KH MarHUTHBIX pyl, (oTochEMKa 3eMHOU
MOBEPXHOCTH, MPECKA3aHNE 3eMIIETPSICEHUH.

Texnonozus: TMHUM DJIEKTPOIIEpENay, TEHEPATOP NEPEMEHHOI0 TOKa, 3JIEKTPOJBUTATEIIb,
WHAYKIIMOHHAs Te€4yb, pajnap, paJuoONpUEMHUK, TEJIEBU30p, aHTeHHa, TenepoH, CBU-neus,
IIPOEKIIMOHHBIN anmapar, BOJIOKOHHAs OITHKA, COJIHEYHAasI Oarapes.



IINTAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBLI 110 YYEBHOMY
KYPCY «IIPAKTUKYM IO PEHIEHUIO ®U3NYECKUX 3AJAY» HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA3OBAHMUA

OcBoenue yueOHOro Kypca «lIpakTUKyMm 1O pemieHuio (U3MYecKHX 3aau»» Ha YPOBHE
cpenHero o6Omero oOpa3oBaHusi (0a30BBI  ypOBEHB) JOJKHO OOECHEYHUTH JOCTHIKCHHE
CJICAYIONIMX JINYHOCTHBIX, METAIPEJIMETHBIX U TIPEJMETHBIX 00pa30BaTEIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNIbTAaThl OCBOCHHS yueOHOro mpeamera «DH3MKa» JTODKHBI OTPAXKaTh
TOTOBHOCTb M CIOCOOHOCTH OOYYarOUIUXCsS PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTpPEHHEU
MO3UIUEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHUEHTAIMi, TO3UTHUBHBIX BHYTPEHHUX
yOeXJAeHUI, COOTBETCTBYIONIMX TPAJAULIMOHHBIM LIEHHOCTSIM  POCCHICKOro  OOIIecTBa,
pacuIpeHne XU3HEHHOTO ONbITa U OMbITAa JCSITEIBHOCTH B IMPOIECCE Pealn3aliid OCHOBHBIX
HaIpPaBICHUN BOCIIUTATEIBHOMN I€ATEIbHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kIaHCKOro BOCHUTAHUS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUIICKOTO 00IIECTBa,;

OPUHITHE TPATUIMOHHBIX OOIIEYEIOBEYECKUX T'YMAHUCTHUECKUX M JIEMOKPATUYECKUX
IICHHOCTEIA;

TOTOBHOCTb BECTH COBMECTHYIO NESTEIBHOCTh B HHTEpEcax TpakJaHCKOTO OOIIecTBa,
y4acTBOBATh B CAaMOYIPABJICHUN B 00pa30BaTEeIbLHON OpraHU3aIHu;

YMEHHE B3aUMOJICWCTBOBATh C COIMAIBHBIMH HWHCTHUTYTAaMH B COOTBETCTBUU C HX
(GYHKIUSMU ¥ Ha3HAYCHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NEATENbHOCTH;

2) NATPHOTHYECKOTO BOCITUTAHUS

c(hOpMHUPOBAHHOCTH POCCUMCKON IPaTaHCKON UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHIKCHHSM POCCHHCKHX
yu€HBIX B 007acTH (GU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIIOCOOHOCTH OIICHMBATh CHTYAlMI0 M MPHHUMATh OCO3HAHHBIE PEIICHHUsS, OPUEHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEGHHOCTH, B TOM YHCIIE B IEATEIHLHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIAJIa B TIOCTPOEHUE YCTOMUMUBOTO OYAYIIETO;

4) 3¢TeTHYECKOr0 BOCIUTAHUS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIFOYAst AICTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO
¢du3nyeckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpeC K pa3nuuHbiM chepaM MpodecCHOHATBHOM JEeATENbHOCTH, B TOM 4YHCIIE
CBSI3aHHBIM C (PU3MKOM W TEXHHKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymei
npodeccuu 1 peaTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIaHBI,

TOTOBHOCTh M CITOCOOHOCTH K 00Opa30BaHUIO M CaMOOOpa30BaHUIO B 00JacTH (HU3UKH Ha
MPOTSKEHUH BCEU KU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KYJIbTYphl, OCO3HaHHME TIJ00AILHOIO XapakTepa
HKOJIOTUYECKUX MPOoOiIeM;

IUIAaHUPOBAaHUE M OCYLIECTBICHHE JIEHCTBHI B OKpY’Kalolled cpele Ha OCHOBE 3HAHUS
1eJIel YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA;

pacuIMpeHre OmblTa JEeATeNbHOCTH SKOJOIMYECKOW HaNpaBICHHOCTH Ha OCHOBE
UMEIOIINXCS 3HaHUH 10 (pr3uKe;



7) IEHHOCTH HAYYHOTr'0 MO3HAHUS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (PU3UYECKON HAYKH;

OCO3HaHUE IICHHOCTH HAayYHOH JEeATeJIbHOCTH, TOTOBHOCTh B TpOLIECCE M3YUCHHS (PU3UKH
OCYILECTBIISATh MMPOCKTHYIO U UCCIIEI0BATEIBCKYIO JESITeIbHOCTh HHANBUYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble JJornueckue aeiicTBu:

CaMOCTOSITENILHO (OPMYIMPOBAaTh M aKTyalU3UPOBATh MPOOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONPENIETATh eI JACSITEIIbHOCTH, 33/1aBaTh MApaMETPhl U KPUTEPUU UX JIOCTHUKECHUS;

BBISIBJIATH 3aKOHOMEPHOCTH 1 TPOTUBOPEUHS B pacCMaTPUBAEMBIX (DHU3UUECKUX SBIICHUSX;

pa3pabaThiBaTh TUIAH PEHICHHS TIPOOJIEMBI C YUETOM aHAIIM3a UMEIOIINXCS MaTePHUATbHBIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTh, OIEHUBATH COOTBETCTBHE PE3YJIHTATOB IEJSM,
OIICHUBATh PUCKH ITOCIICICTBHUI ICSITCIBHOCTH;

KOOPJMHUPOBATh U BBIIOJHATH PA0OTy B YCIOBUSAX PEAIbHOr0, BHUPTYAIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIINICHUE TPU PEIICHUH KU3HEHHBIX TTPOOJIeM.

Ba3oBrble ucciie10BaTeIbCKHE AeHCTBHSA .

BJIQJICTh HAYYHOW TEPMHHOJIOTHCH, KIIOYCBBIMHA TOHSITHSIMH W METOAaMH (pu3uvecKon
HaYyKH;

BJIQJICTh HABBIKAMHU Y4YEOHO-UCCIICIOBATEIBLCKON M MPOCKTHOW AESITEILHOCTH B 001acTH
¢bu3nKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PEeIIeHHs 3a1a4
(U3UYECKOTO COJIep KaHusl, TPUMEHEHHUIO PA3IMYHBIX METOAO0B MMO3HAHUS;

BJIQJIETh BHJAMHU JIEATEIBHOCTH MO TMOJYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIIPETALNH,
npeoOpa3oBaHUI0 U TPUMEHEHUIO B PA3JIMYHBIX Y4YEOHBIX CHUTYallUsIX, B TOM 4YHUCIE MPHU
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIATh TPUYMHHO-CIIC/ICTBEHHBIC CBSI3W M aKTyaJlM3UpOBaTh 3aJady, BBIJABUTATh
TUIIOTE3y €€ pEeIIeHUs, HaXOAUTh apPryMEHThl MJIid JI0KAa3aTelIbCTBA CBOUX YTBEPIKICHUU,
3a/1aBaTh apaMeTPhl U KPUTEPHUH PEIICHUS;

AQHAJIM3UPOBATh IMOJYYEHHbIE B XOJ€ pEUICHUs 3aJaud pe3yibTaThl, KPUTHYECKH
OIICHUBATDH UX JOCTOBEPHOCThH, POTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (popMynHpoBaTh COOCTBEHHBIE 33Jaud B O0pa30BAaTEIbHON NEATEIHHOCTH, B
TOM YHCJIC TIPU U3YYCHUH (PU3HKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

YMETh IEPEHOCUTDH 3HAHUSA 110 (PU3HKE B MPAKTHUECKYIO 001aCTh )KU3HEEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 3a]1a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.

Pabora ¢ undopmaumeii:

BJIQ/ICTh HABBIKAMH TONTY4YeHHUS WHGOpPMAIUU (PUINIECKOTO COJIEPKaHUSI U3 MCTOUYHUKOB
Pa3HBIX THWIIOB, CaMOCTOSTEIbHO OCYIIECTBJISATh TIOWCK, aHAW3, CHUCTEMAaTHU3aIuio |
MHTEPIIPETANIO HHPOPMALINK PA3IMYHBIX BUIOB U (HOPM MPE/ICTABICHHUS,

OIICHUBATH JOCTOBEPHOCTH HH(OPMAITUH;

UCIIONIb30BaTh CpeACTBA HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pPEIICHNH KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPraHU3alMOHHBIX 3a/ad C COOIIOJeHUEM
TpeOOBaHUI SPTrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeH s, TPaBOBBIX U
ATHUYECKUX HOPM, HOPM MH(OPMALIMOHHON OE€30MacCHOCTH;



CO3MaBaTh TEKCTHl (UIWYECKOTO COACPKAHWS B pasIudHbIX Qopmarax ¢ y4EToM
Ha3Ha4YCHWs HMHQPOPMAIMK W I1EJICBOM  ayJUTOpUU, BHIOWpas ONTUMAIBHYIO (QopMy
MMpEaACTaBJICHUA U BU3yaJIU3allHH.

KoMMmyHukaTHBHBIC yHHBepcaibHbIe yueOHbIe JeHCTBHUS:

OCYILECTBIIATh OOILEHHE HA YPOKax (PU3MKKU U BO BHEYPOUHOH J1€ATEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYalluid U CMATYATh KOH(IUKTEHI;

pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHs C HUCIOJIb30BAaHUEM S3BIKOBBIX
CPEACTB;

IIOHUMATh U MCII0JIb30BaTh IPEUMYIIECTBA KOMAHIHONW ¥ UHIAUBUIyalbHON pabOThI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX ICHCTBUH € y4€TOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT'0 4ICHA KOJUIEKTHBA,

IIPUHUMATh LEJIU COBMECTHOM JEATECIBHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JEUCTBUS 1O €€ NOCTH)KEHHIO: COCTaBIATH IUIAH JEUCTBUM, PACIPENENATh POJIH C YYETOM
MHEHHUH yJaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHOM paboTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXJIOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HJAEHU C NO3ULUH HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh TO3UTHBHOE CTPATETMYECKOE IIOBEJEHUE B PA3IMUHBIX CHUTyalMsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIE YHUBepPCAJbHbIE y4eOHbIEe TeiiCTBUS
Camoopranu3amnus:
CaMOCTOSITENIFHO OCYIIECTBIISITH IMO3HABATEIbHYIO ACATENBHOCTh B 00JacTH (U3UKUA U
ACTPOHOMUH, BBISIBIISTH IPOOJIEMBI, CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITEIILHO COCTABJIATH TUIAH PEHICHHUS PAcu€THBIX M KAYSCTBCHHBIX 3a]ad, TUIaH
BBIMIOJTHEHUS] TMPAKTUYeCKOoW paboThl € Y4ETOM UMEIONIMXCA PECypcoB, COOCTBEHHBIX
BO3MOJKHOCTEHN U IIPEAIIOYTECHHMI;
JaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM;
pacImpsATh paMKH YI€OHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHHUIA;
JIeNIaTh OCO3HAHHBIN BBIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pereHwue;
OILICHUBATh MIPHUOOPETEHHBIN OTIBIT;
crocoOcTBOBaTh (OPMHUPOBAHUIO W TMPOSIBJICHUIO DPYIAUIMH B 00JIacTU  (PUBHKH,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, IMOLHOHAIBHBIH HHTEJIEKT:
JaBaTh OIIEHKY HOBBIM CHUTYalldsM, BHOCUTH KOPPEKTUBBI B JAESITEIHHOCTH, OLIEHWBATH
COOTBETCTBHUE PE3YIBTATOB LETISIM;
BJIa/IETh HaBBIKAMH MMO3HABATENBHON peIeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JeHCTBUN
U MBICJIUTEILHBIX TIPOIIECCOB, MX PE3YJIbTATOB U OCHOBAHUI;
UCIIONIE30BATh PUEMBI peIICKCHH JIJIS OLIEHKH CUTYaIliH, BBIOOpA BEPHOTO PEIICHHUS;
YMETh OI[CHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHIDKECHUIO,
MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX MPU aHAIIU3€E PE3YIbTATOB EATEIHHOCTH;
MPUHUMATH CeOsI, TOHMMasi CBOM HEJIOCTATKH M JOCTOMHCTBA,
MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX MPU aHAIIU3€E PE3YNIbTATOB EATEIHHOCTH;
pHU3HABaTh CBOE MIPABO W MIPABO JAPYTUX HA OIIHOKH.
B npouiecce qocTuxkeHHs! TMYHOCTHBIX Pe3yIbTaTOB OCBOCHHUS MPOTPAMMEI IO (DHU3UKE st
YPOBHSI CpeHETo 0O0Iero o0pa3oBaHus y O0yUYaIOIIMXCS COBEPIICHCTBYETCS AMOIMOHAIBHBIN
WHTEIJIEKT, MPEANOoIaralonuii ChoOpMUPOBAHHOCTD:



CaMOCO3HaHUsI, BKIIOYAIOIIETO CITIOCOOHOCTh TOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHHE,
BHJICTh HAIPABJICHUS Pa3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpEryJIMpPOBAHUS, BKJTIOYAIOIIETO CaMOKOHTPOIIb, YMCHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEIECHHUE, CIIOCOOHOCTh aJalTHPOBATHCS K AMOIMOHAIBHBIM
HN3MCHCHUSAM U IPOABJIATH FI/I6KOCTB, GBITB OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIMH, BKJIIOYAIOIICH CTPEMJICHHME K JOCTIDKEHHIO IENU U yCIeXy,
ONTUMU3M, MHUIIUATHUBHOCTb, YMCHUC HeﬁCTBOBaTB HUCX0as N3 CBOUX BO3MO)KH0CTCI\/JI;

OMIATHH, BKIIIOYAMOIIEH CIOCOOHOCTh TOHUMATh 3MOIIMOHAILHOE COCTOSHUE IPYTHUX,
YUYUTBIBATH €TI0 ITPHU OCYHICCTBJICHUA O6H.[CHI/I$I, CHOCO6HOCTB K COYYBCTBHIO U COICPCIKNBAHUTIO,

COLIMAIBHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTH BBICTPAWBaTh OTHOIICHUS C IPYTUMHU
JFOIbMU, 3a00TUTHCS, IPOSBIISITH MHTEPEC U pa3pemiaTh KOH(IUKTHI.

INPEJIMETHBIE PE3YJIBTATDBI

K konmy oOyuenust B 10 Kiacce npeaMeTHbIE pe3yiIbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y O0YUAIOIIUXCS YMEHHUI:

JIEMOHCTPHPOBATh HA TMPUMEpaxX pojib U MeCcTO (U3NKU B (POPMHUPOBAHUU COBPEMEHHOMN
HAayyHOW KapTHHBI MHMPA, B Pa3BUTUHU COBPEMEHHOW TEXHUKH U TEXHOJOTUH, B IPAKTHYECKON
JNeITEeIILHOCTH JIFOICH

YUUTBIBATh TPAHULBI NPUMEHEHUS H3YYEHHbIX (PU3MUECKUX MOJENel: MaTepualibHas
TOYKa, MHEpUUAIbHAs CHCTEMa OTCYETa, a0COJIOTHO TBEPIOE TENO, UACAIbHBIA ra3, MOJIENIU
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TE€J, TOUCUYHBINA DJIEKTPUYECKHUI 3apsAl IPU PELICHUU
dbu3nUecKux 3a1a4;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHUS BEUIECTBA M 3JIEKTPOJUHAMHKU:
PaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBM)KEHUE, CBOOOJHOE MajJeHue Ted,
JIBUKCHHE 110 OKPY)XHOCTH, WHEpLUs, B3amMmozecicTBue Tei, auddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE XKUJIKOCTeH M TBEPIBIX Tell, U3MEHEeHHe 0o0bEMa Tea MpH HarpeBaHUU
(oxJ1aXx/1eHNH), TEMJIOBOE paBHOBECHE, CIIApEHNE, KOHAECHCAlUs, IaBJIeHHE, KpUCTAIIIN3aIus,
KHUIIEHUE, BJIAKHOCTH BO3JlyXa, MOBBIIICHUE IABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPBITOM
cocyzie, CBA3b MEXKIYy IapamMeTpaMH COCTOSIHMSI ra3a B H30Ipoleccax, 3JIEKTpU3alus Tell,
B3aMMOJEICTBHE 3aps/10B;

ONMCHIBaTh MEXAHMYECKOE JIBM)KEHHE, UCIOJb3Ys (DU3MUECKHE BEIUYHMHBI: KOOpJIUHATA,
IyTh, NEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, CUja, UMITYJIbC Tela, KHHETHYECKas
SHEprusi, NOTEHLUAlbHAs D3HEPIus, MeXaHHYeckas paboTa, MeXaHMuYecKas MOIIHOCTh; IpHU
ONHCAaHUM TPaBWIBHO TPAaKTOBaTh (U3MYECKUH CMBICT HCIOJNb3YEMBIX BEJIMYMH, HX
0003Ha4YeHMsI U €IMHUIIBI, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUYHUHY
C IpYTrUMH BEJIMUYUHAMH,

ONKCHIBATh HM3YYEHHBbIE TEIJIOBBIE CBOMCTBA TEl W TEIUIOBBIE SIBICHUS, HCIOJIb3YS
¢u3nueckue BEJWYMHBL: JIaBJIEHUE Taza, TEeMIlepaTypa, CpeiHss KHHeTHUYecKash SHEeprus
XAOTUYECKOT0 JIBUJKEHUSI MOJIEKYJ, CPEJHEKBaApaTUyHasi CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprusi, pabora rasza, KOd(QQHUIMEHT MOJEe3HOro JeHCTBUS TEMIOBOTO
JBUTATENS; IPU ONMUCAHUH MPABUIBLHO TPAKTOBATH (PU3MUECKHM CMBICI UCIIOJIb3YEMbIX BEJIMYHH,
uX OOO3HAYEHMS M E€IUHMIBI, HAXOAUTh (OPMYJbI, CBSA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMUMHY C APYTUMHU BETUUUHAM;

ONMCHIBATh U3YUYECHHBIE JJIEKTPUUECKUE CBOWMCTBA BEIIECTBA M AIEKTPUUYECKUE SBIICHUS
(mpotiecchl), UCHOIB3YST (PU3NYECKUE BEIMYUHBI: AJIEKTPUUYECKUI 3apsijl, AJIEKTPUYECKOe MOJIE,
HanpspKEHHOCTh  TI0JIS, IOTEHLMAJ, PAa3HOCTh IOTEHIHMAIOB; IPU ONUCAHUM IPABHIBHO
TPaKTOBaTh (PU3UYECKUI CMBICI HCIIOJIb3YEMbIX BEJIUYMH, WX OOO3HAUEHUS U EIUHMIIBI;
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOLINE JAHHYIO (DU3MUECKYIO BEIMYUHY C JPYTUMHU BeTUUYNHAMUY;



aHaATM3UPOBaTh (PU3MUYECKHE MPOIECChl W SIBICHUS, UCIONB3ysd (DU3MUECKHE 3aKOHBI U
MPUHIMIBL: 3aKOH BceMupHoro tarotenus, I, II m III 3akonbl HploTOHa, 3aKOH COXpaHEHUSA
MEXaHUYECKON DHEPIUM, 3aKOH COXPAHEHHUs MMITYJIbCA, IIPUHLIMII CYIIEPIIO3ULUN CUJI, IIPUHIUIT
paBHOIIPaBUsl MHEPLUAIBHBIX CUCTEM OTCYETA, MOJICKYJIIPHO-KMHETUYECKYIO TEOPHIO CTPOCHUS
BEILECTBA, T'a30BbIC 3aKOHBI, CBA3b CPEIHEH KHHETMYECKOW DHEPIUM TEILUIOBOTO JABUKEHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMIepaTypoi, NEepBbIil 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KylloHa, Mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTH4ecKoe BBIPAKEHHUE U YCIIOBUS (IpaHMIIbI, 00JacTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC IIPUHIIMIIBI ICHCTBHS MAIIMH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pas3nyaTh yCiaoBUSA MX O€30IaCHOTO MCIIOJIb30BaHUsI B TIOBCEHEBHOM KU3HU;

BBINOJIHATh OKCIIEPUMEHTHI IO HWCCIEAOBAHHUIO (DPU3MUYECKUX SBJICHUH U TPOLIECCOB C
UCMOJIb30BAHUEM HPAMBIX M KOCBEHHBIX HW3MEpPEHUH, @pu 3TOM  (GOpPMYIHPOBATH
npobnemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
IPEJI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OIBIT U (POPMYIUPOBATH BBIBOABI;

OCYIIECTBIISATh MPSIMBIE W KOCBEHHBIC H3MEPEHUs (PHU3UUECKUX BEJIWYHMH, IMPH STOM
BbIOMpPATh ONTHUMAJbHBIM CIIOCOO H3MEPEHUs M HCIOJb30BATh HM3BECTHBIE METOAbl OLEHKHU
IIOTPELIHOCTEN H3MEPEHU;

UCCIIEIOBaTh 3aBHCUMOCTH MEXJY (U3MYECKUMH BEIUYMHAMH C HCHOJIb30BAHUEM
OpSIMBIX M3MEPEHMH, MPU 3TOM KOHCTPYHPOBaTh YCTAHOBKY, (UKCHPOBATh pE3yJIbTaThl
HOJYYEHHOM 3aBUCUMOCTU (PU3MYECKUX BEJIWYMH B BHJIE TaOIMIl U IpadUKOB, J1€J1aTh BBIBOJbI
10 pe3yJbTaTaM UCCIEI0BAHMS;

coOuoiaTh IMpaBuia O€30MacHOro TpyJda MIpU MPOBEIECHUM HCCIEAOBAaHUM B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIENIOBATEILCKOM M TMPOEKTHOW JEATENIBHOCTH C
UCIOJIb30BAHUEM U3MEPUTENBHBIX YCTPOMCTB U 1JaOOPaTOPHOro 000PYyAOBaHUS;

pemath pacu€THblE 3aJayd C SIBHO 3aJaHHON (DU3MYECKOM MOJENbl0, HCIONb3Ys
¢u3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHaJIN3a YCIOBHS 337a4M BbIOUpPATh (PU3HUECKYIO
MOJIeNIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (OPMYIbI, HEOOXOAMMBIC IS €€ pEelIeHHS,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHUsI (PU3MYEeCKOi BEIMYHHBI,

pemaTh KadyeCTBEHHBIC 3a/1aud: BBICTPAMBAaTh JIOTUYECKH HENPOTUBOPEUMBYIO LIETIOUYKY
paccyXIeHUI ¢ OOpOi Ha U3y4EHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUYECKHE SBICHHUS;

UCIONb30BaTh NPU pPELIEHHMH Y4eOHBIX 3ajad COBPEMEHHblE HH(OPMAalOHHbIE
TEXHOJIOTUM [UI TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIPETALMN U TPEACTaBICHUS Y4eOHOH U
HAyYHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHOM W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHaAJTM3UPOBATh MOJTy4yaeMyro HH()OpMaIHIO;

IPUBOJUTH MPUMEPHI BKJIa/a POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSCHEHHE MIPOLIECCOB OKPYKAIOIIEro MUpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUYECKWE 3HAHMUA MO0 (U3UKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MaCHOCTH MPHU 0OpaIIeHUH C TPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpaHEHHUsI 3/10POBbs U COOJIIOIEHUS HOPM KOJIOTUYECKOTO TIOBEICHUS B OKPYKaIOILEH Cpele;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJICH, IIaHUPOBATh paboTy
IpyNIbl, palUOHAIbHO pacHpeleNsiTh OOf3aHHOCTH U IJIAHUPOBATh JESATEIBHOCTh B
HECTaHJApPTHBIX CUTYalMsIX, aJIeKBaTHO OLICHMBATh BKJIAJ Ka)JOrO U3 yYaCTHUKOB I'PYIIBI B
peleHne paccMaTpuBaeMol IPOOIEMBI.

K konmy oOyuenust B 11 Kiacce npeaMeTHbIe pe3yibTaThl Ha 6a30BOM YPOBHE JIOJIKHBI
oTpaxkaTb c(HOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

JIEMOHCTPUPOBATh HA MpUMeEpax pojib U MecTo (U3MKU B (POPMHUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHUPA, B PA3BUTHH COBPEMEHHON TEXHHUKH M TE€XHOJIOTMM, B NMPAKTUYECKOU
JeSITebHOCTH JII0/IeH, LIEJIOCTHOCTD U €IMHCTBO (PM3UYECKOM KAPTHUHBI MUPA;

YUUTHIBaTh TPAHUIBl TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJAENe: TOoYeUHBIN
UIEKTPUYECKUI 3apsijl, Jyd CBETAa, TOYEYHBI HCTOYHUK CBETA, SJEpHas MOJAEIb aToOMa,
HYKJIOHHAsI MOJIEJIb @aTOMHOT'O Si/Jpa MPH pelieHrnn GU3NYECKUX 3a/1ay;



pacrio3HaBaTh (U3MYECKUE SBJICHUS (IIPOIECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
JNEKTPOAVMHAMUKHN U KBAaHTOBOM (DU3HMKU: 3JEKTpUYECcKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJCHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
WHAYKIHS, JACWCTBUE MAarHUTHOTO IOJIA Ha MPOBOAHMK C TOKOM M JBUXKYLIUICS 3apsn,
AIIEKTPOMArHUTHBIE KOJIEOaHUS M BOJHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETA, OTPAKEHHE,
npenomiieHue, HHTepdepeHuus, audpakuus U MONSIpU3alUsg CBeTa, JUCIEepCUsi CBeTa,
doroanekrpudeckuii 3¢ dekt (poroaddekr), CBeTOBOE NaBlIeHNE, BOSHUKHOBEHUE TUHEHYATOTO
CIEKTpa aToMa BOJ0pO/Ia, €CTECTBEHHAs! U HCKYCCTBEHHAs PaInOaKTUBHOCTD;

ONMCHIBATh M3yUYCHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKUE, MAarHUTHBIE, ONTUYECKUE,
ANEKTPUUYECKYIO MPOBOJUMOCTD PA3IMYHBIX CPEN) U DJICKTPOMArHUTHBIE SBICHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHUE BEIUYMHBL DJICKTPUYECKHHM 3apsi, cuja TOKa, DJIEKTPUYECKOe
HaIpPsDKEHUE, JIEKTPUUECKOE COITPOTUBIICHUE, PA3HOCTh MOTEHIMANIOB, 3JIEKTPOBIKYIIAS CUIIA,
paboTa TOKa, MHAYKLHS MarHUTHOro mojs, cwia Ammepa, cuia JlopeHna, MHIYKTMBHOCTb
KaTYIIKH, SHEPTUsl 3JIEKTPUUYECKOI0 M MAarHUTHOTO IOJICH, MEepUoJ] W 4YacToTa KoieOaHui B
KoJIeOATeIbHOM KOHTYpE, 3apsil U Cujla TOKa B IPOIECCE TAPMOHUYECKUX AIICKTPOMArHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKAas CuUila JMH3bI, MpPU OMUCAHUHM MPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMBIX BEIMYUH, WX OOO3HAUYEHUS W CIMHHMIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIHMUMHY C IPYTUMU BETUYUHAMU;

ONKCBHIBATh M3YYCHHBIC KBAHTOBBIC SBJICHUS W TPOLECCHl, HCHOIB3Yys (PUIUIECKUE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, SHEPTUs U
UMIyNbC (OTOHA, TEPHOJ IMOoJypaclajza, SHEPTus CBSI3M AaTOMHBIX sIep, NPU ONMUCAHUHU
MPaBWIBHO TPAKTOBAaTh (U3MYECKUN CMBICI HCIOIB3YEMbIX BEIUYMH, HX OOO3HAUEHUs U
€IMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBSI3BIBAIOIINE TAHHYIO (DU3MUYECKYIO BEIWYHHY C IPYTHMHU
BEJIMUYMHAMU, BBIYUCIATH 3HAY€HUE (PU3NYECKON BEJTMYHHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, MCIONB3ySd (DU3MUECKHE 3aKOHBI U
OpUHLIMIBL: 3akoH OMa, 3aKOHBI MOCIEAOBATENbHOIO M MAPAUIEIBHOTO COEIUHEHUS
MPOBOJHUKOB, 3akoH J[xoyms—JIeHna, 3akoH 3JIGKTPOMAarHMUTHOM  WHIYKLIHUH, 3aKOH
MPSIMOJIMHEMHOTO PacHpOCTPAaHEHUSI CBETA, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI MPETIOMIICHUS
cBeTa, ypaBHeHHEe OMHmTEWHa Ui (GoTodddeKTa, 3aKOH COXPAHEHUS SHEPruu, 3aKOH
COXpPaHEHMs HMIIYJIbCA, 3aKOH COXPAHEHMsI DJIEKTPUUECKOTO 3apsia, 3aKOH COXPAaHEHUS
MaccoBOI'0 4YMciia, MOCTyJlaThl bopa, 3aKOH pagMOaKTUBHOTO pacmnajaa, MpU ATOM pa3inyaTh
CJIOBECHYIO (DOPMYITHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIpaKEHHE U YCIOBHS (TpPaHMULIBL,
00yacTh) IPUMEHUMOCTH;

OTpeNieNIATh HaNpaBieHUE BEKTOpa MHIAYKIMHW MAarHUTHOTO TOJsS NMPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuiiel JlopeHna;

CTPOUTH U ONKCHIBATh N300pa’keHHe, CO3/1aBaeMOe MIIOCKUM 3€pPKaJIoM, TOHKOH JTIMH30M;

BBIMOJHATh 3KCIIEPUMEHTHI IO HCCIIEOBAHUIO (PU3UYECKUX SBJIEHUH M IPOLIECCOB C
UCMOJIb30BAaHUEM TPAMBIX U KOCBEHHBIX HW3MEpEHWil: mnpu 3ToM  (QOpMYyJIHpOBaTh
npoOnemMy/3ajady W TUIOTE3y y4yeOHOro OKCIHEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OMBIT U (POPMYIUPOBATH BHIBOBI;

OCYIIECTBIISITh MNpSMble U KOCBEHHBbIE H3MEpPEHMs] (DU3MUECKUX BEJIWYHMH, IPU ITOM
BBIOMpPATh ONTHUMAJBHBIM CIOCOO W3MEPEHUs M HCIOJIb30BATh HM3BECTHBIE METOABI OLEHKH
MOTPELTHOCTEN H3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C HCIIOJIb30BAaHUEM IMPSIMBIX U3MEPEHUH:
IpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHpPOBATh PE3YyJIbTaThl MOJYYEHHON 3aBUCHUMOCTHU
¢u3nueckux BEIMYMH B BHJE TaOMUIl W TpaduKoOB, JAenaTh BBIBOABI 10 pe3yiabTaTaMm
HCCJIEJIOBAHMUS,

coOuoiaTh TMpaBuia 0O€30MacHOro TpyJda MpH TMPOBEICHUM HUCCIENIOBaHMA B paMKax
y4eOHOrO0 SKCIIEPUMEHTA, Y4EOHO-UCCIEOBATENILCKOM M TMPOEKTHOW JESATENIbHOCTH C
UCIIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TaOOPaTOPHOTO 000PYAOBaHUS;



pemiath pacy€THble 3aJaud C SIBHO 3aJaHHOM (pu3MuyecKoW MOJENbI0, HCIONIb3Ys
(u3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBMS 337a4M BbIOUpPATh (pU3HUECKYIO
MOJIENIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBIE UIs €€ pEeLIeHHUS,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH ITOJyYEHHOTO 3HaUeHUsI (PU3MUECKON BEIMUYHHBI,

pellarb KayeCTBEHHBIE 3aJadyM: BBICTPAUBATh JIOTMYECKHM HEIPOTHUBOPECYMBYIO LEMOYKY
paccyKIeHUI C OIIOPOi Ha N3YyYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SBIICHMUS;

UCTOJB30BaTh MPH PEUICHHH Y4eOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPEJICTABICHUs y4yeOHOU u
HAYYHO-TIOMYJIIPHONW HMH(OpPMAIUM, MOJYYCHHOM U3 PA3JIUYHBIX HMCTOYHHKOB, KPUTHYECKU
aHAJIM3UPOBATh [10JIy4aeMyl0 HH(POPMALUIO;

OOBSICHATH IPUHIUIIBI IEHCTBHS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOWUCTB, pa3anyaTh
yCIIOBHS UX 0€3011aCHOI0 MCII0JIb30BaHMsI B [TIOBCEJHEBHOM JKU3HU;

NPUBOAUTH MPUMEPHI BKJIAaJa POCCHICKUX M 3apyOEkKHBIX Y4EHBIX-(H3UKOB B Pa3BUTHE
HayKH, B 00BsSCHEHHE IIPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCTIOJIb30BAaTh TEOPETHUECKUE 3HAHUSA 1O (HU3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrieyeHus 6e30MaCHOCTH MPHU 0OpalleHUH ¢ TPUOOpaMHU U TEXHUUYECKUMHU YCTPOUCTBAMM, JUIs
COXPaHEHMsI 3/I0POBbsI U COOJIIOJCHUS HOPM IKOJIOTHUYECKOT0 ITOBEICHUS B OKPYXKAIOLLIEH cpelie;

paboTaTh B rpyIIie C BHITOJHEHUEM PA3IMUHBIX COLMATIBHBIX POJIEH, IJIAHUPOBATh PaboOTy
TPYIIIBI, PAIMOHAIBHO pacTpeeNsaTh 00s3aHHOCTH U TUIAHUPOBATh JESITEIHHOCTD B
HECTaHIAapPTHBIX CUTYyalMsIX, aleKBaTHO OLICHUBATh BKJIAJ KaX10I0 U3 yYaCTHUKOB TPYIIIIbI
peleHre paccMaTpUBacMON IPOOIIEMBI.

3. TemaTuyeckoe MIIAHUPOBAHUE C YKA3aHUEM KOJMYECTBA YaCOB, OTBOJAMMBbIX Ha
OCBOCHHE KAKI0H TEMbI

10 kiaace

Ne Pa3gen, rema aekTpouHbie (HudpoBbie
aei, KoauuecTBo p (ungp )

YPOK qacoB o0pa3oBaTebHBIE PecypChl

Beenenue (1 4)

3. dusnueckas 3amada 1 bubmmoreka [JOK
https://m.edsoo.ru/ff0c32e2

Mexanuka (16 4)
Kunematuka (7 4)

4. [Tepememnenue. [1yts. CxopocTb 1 bubmuoreka [JOK
HPSIMOJINHEIHOTO PAaBHOMEPHOTO https://m.edsoo.ru/ff0c3508
JIBVDKEHUS

S. YpaBHEHHE NPSIMOJIUHENHOTO 1 bu6muoreka [IOK
PaBHOMEPHOTO JBHKCHUS https://m.edsoo.ru/ff0c3620

6. CpenHsisi ¥ MTHOBEHHAsI CKOPOCTb. 1 bubnuotexa [JOK
Yckopenue https://m.edsoo.ru/ff0c372e

7. YpaBHEeHHE NPSIMOIUHENHOTO 1 bu6muoreka [IOK
PaBHOYCKOPEHHOT'O JIBMYKEHHS https://m.edsoo.ru/ff0c39cc

8. I'padnueckoe npencraBieHne 1 bu6muoreka [IOK
JBMKEHHS https://m.edsoo.ru/ffOc3ada

9. CBoOoaHoe majenue Tei. [[Bmkenue ¢ 1 bubmuorexa [{OK
MOCTOSTHHBIM YCKOPEHHEM CBOOOTHOTO https://m.edsoo.ru/ff0c3be8
naIeHUs



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c3508
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https://m.edsoo.ru/ff0c3be8

10.

PaBHOMEpHOE IBH)KEHUE TOUYKH IO
OKPY>KHOCTH

1

but6mmoreka [IOK
https://m.edsoo.ru/ff0c3be8

Junamuka (6 4)

11. | Ilepsriii 3akoH HeroTona. Cuna 1 Bu6muoteka [JOK

https://m.edsoo.ru/ff0c3d00

12. | Bropoii 3akoH HeroToHna. Macca 1 bubnuotexa [JOK

https://m.edsoo.ru/ff0c3el8

13. | Tpernii 3akoH HetoTOHa 1 bubnuorexa [JOK

https://m.edso0.ru/ff0c3f76

14. | 3aK0H BCEMUPHOTO TATOTEHUS. 1 bubnuotexa [JOK

https://m.edsoo.ru/ff0c41a6

15. | IlepBas kocMuueckas ckopocTs. Cuna 1 Bbubmuotexa [JOK
TSDKECTH M BEC. https://m.edsoo.ru/ff0c32e2

16. | Cuna ynpyroctu. 3akon ['yka. Cuna 1 Bbu6muoteka [JOK
TPEHHS. https://m.edsoo.ru/ff0c33e6

3akonsbl coxpaHenust (3 4)

17. | 3akoH coxpaHEHMsI UMITYJIbCA 1 bubnmnorexka HOK

https://m.edsoo.ru/ff0c3620

18. | PaGora cuibl. MOIIHOCTE 1 bubmnoreka IIOK

https://m.edsoo.ru/ff0c372e

19. | 3akoH coXpaHEHUS YHEPTHUH B 1 bubnuorexa [IOK
MEXaHHUKe https://m.edsoo.ru/ff0c39cc

Moaexyasipaasa ¢usnka (6 1)
Mouekyasipaas pusunka. TenioBbie siBjieHus1 (6 4)

20. | Macca monekyn. MonsipHast Macca. 1 bu6nuoreka [JOK
KomnnuectBo BemecTsa https://m.edsoo.ru/ff0c3be8

21. | OcnoBHoe ypaBHenue MKT raza 1 bu6nuoreka [JOK

https://m.edsoo.ru/ff0c3be8

22. | CkopocTb IBM>KEHHS MOJIEKYJI Ta3a. 1 bu6muoreka [IOK
Temneparypa https://m.edsoo.ru/ff0c3be8

23. | YpaBHEeHHE COCTOSHUS HICATEHOTO 1 bubmuoreka [JOK
rasa https://m.edsoo.ru/ff0c3d00

24. | 'a30BbIe 3aKOHBI 1 bubanoreka LIOK

https://m.edsoo.ru/ff0c3el8

25. | H3omponecch 1 bubmuoreka [IOK

https://m.edsoo.ru/ff0c3f76
OcHoBbI TepMOAMHAMHUKH (3 1)

26. | Buyrpennss sHeprus. Pabora raza B 1 bu6muoreka [JOK
TepmoHamuke. KoiamaectBo https://m.edsoo.ru/ff0c43d6
TEIUIOTHI

27. | IlepBbIii 3aKOH TEPMOAMHAMUKHI 1 bu6muoreka [IOK

https://m.edsoo.ru/ff0c4502

28. | KoadumueHt none3Horo neicTBus 1 bubmuorexa [IOK
TEIUTOBBIX JIBUTATEIICH https://m.edsoo.ru/ffOc461a

OcHOBBI 3J1eKTPOANHAMHUKH (8 4)
daekrpocratuka (4 4)
29. | 3akoH coxpaHEHUS JIEKTPUUIECKOTO 1 bubmuoteka [IOK

3apsga. 3akoH Kynona

https://m.edsoo.ru/ff0c32e2
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30. | HampskeHHOCTB DJIEKTPOCTATHYECKOTO 1 bubnuoreka [JOK
noyst. Pabora cun https://m.edsoo.ru/ff0c33e6
AIEKTPOCTATUYECKOTO MO

31. | [ToreHmman 3JEKTPOCTATHYECKOTO 1 bu6mmotexa [LIOK
moJisi. CBsi3b MEKIY HAMPSKEHHOCTHIO https://m.edsoo.ru/ff0c3508
ANEKTPOCTATHYECKOTO MO U
Pa3HOCTHIO MOTEHIIMAIOB

32. | DIEKTPOEMKOCTh. DHEPTUS 1 bubmmoreka [JOK
3apsHKEHHOr0 KOHIEHCaTopa https://m.edsoo.ru/ff0c3620

3aKkoHbI MOCTOAHHOIO TOKA (3 4)

33. | 3akon Oma 1t OJTHOPOTHOTO 1 bubmmoreka [JOK
MPOBOIHUKA (ydacTKa LEIHn). https://m.edsoo.ru/ff0c39cc
ConpoTtuBieHue

34. | DIeKTpUYECKHUE IICTIH. 1 bubnuoteka [JOK
[TocnenoBarenbHOE U MapAILICIBHOE https://m.edsoo.ru/ff0c3ada
COEJIMHEHHE NMPOBOTHUKOB.

35. | PaboTa 1 MOIIIHOCTB AIEKTPUIECKOTO 1 bu6nuorexa [IOK
Toka. 3akoH OMa Juisi 3aMKHYTOH LEIH https://m.edsoo.ru/ff0c3be8

DJIeKTPUYECKUH TOK B Pa3JIH4HbIX cpenax (1 4)
36. | 3akoH 3nekTpoau3a 1
Hroro 34
11 kaace
Ne
YPOK Pasznen, Tema Kosuecrso
a 4acoB
OCHOBBI JIEKTPOAMHAMUKH (TTpoaoKeHue) (8 1)
MarauTtHoe noJie (3 4)
1 BianMmoelicTBre TOKOB 1 bubauoreka IJOK
https://m.edsoo.ru/ff0c9778
JlelicTBME MAarHUTHOTO TIOJIS Ha 1 bubnuotexa [JOK
MTPOBOJHHK C TOKOM. https://m.edsoo.ru/ff0c98fe

6. JlelicTBME MAarHUTHOTO TIOJIS Ha 1 bubnuoteka [JOK

JBUKYIIHECS 3apsKEHHBIC YaCTUIIBI https://m.edsoo.ru/ff0c98fe
DJIeKTPOMATHUTHAS UHAYKUHUs (5 4)

7. Maruutssiii notok. [Ipasuno Jlenua 1 bubmuoreka [JOK

https://m.edsoo.ru/ff0c9df4

8. 3aKOH 3JEKTPOMarHUTHOM MHIYKIIMH 1 bubmuoreka [JOK

https://m.edsoo.ru/ff0ca600

Q. OJC MHAYKIMH B JBIKYIIUXCS 1 but6mmoreka [IOK
MIPOBOJHHUKAX https://m.edsoo.ru/ff0cal50

10. | Camoumnaykuus. MTHAYKTUBHOCTH 1 bubnunoteka LIOK

https://m.edsoo.ru/ff0ca600

11. | DHeprust MarHUTHOTO IOJIS TOKA 1 bubmuoreka [IOK

https://m.edsoo.ru/ff0ca600
Kousie0anuss u BosHbI (12 4)
Mexanudeckue KoJiebanus (4 1)
12. | CBoOOaHBIE U BEIHYK/CHHbIC 1 bu6muoreka [JOK

KOJIeOaHus

https://m.edsoo.ru/ffOcad58



https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cad58

13. | MaremaTuueckuii MasiTHUK 1 but6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06
14. | T'apmoHHn4Yeckue KoneOaHus 1 bubnuotexa [JOK
https://m.edso0.ru/ff0c9778
15. | IlpeBpamienue sHEPTUH NTPU 1 bubnuorexa [JOK
rapMOHMYECKUX KOJICOAHHSIX https://m.edsoo.ru/ff0c98fe
JJIeKTPOMAarHuTHbIE KoJiebanust (5 4)
16. | CBoOoaubIe KOJIEOaHUS B 1 but6mmoreka [IOK
KOJICOATEIIbHOM KOHTYpPE https://m.edsoo.ru/ff0c9ac0
17. | YpaBHeHuUs, ONUCHIBAIOIINE MPOIiecchl | 1 bubnuorexa [JOK
B K0JIcOaTeIIbHOM KOHTYpE https://m.edsoo.ru/ff0c9df4
18. | AkTuBHOE CONPOTHUBIICHHE. 1 Bbubmuotexa [JOK
JlelicTBYIOIIME 3HAYCHHS CHITBI TOKA U https://m.edsoo.ru/ff0c9778
HANPSDKEHUS
19. | EmkocTHOE 1 WHIyKTUBHOE 1 but6mmoreka [IOK
conpoTtuBieHe. Pe3oHaHc B https://m.edsoo.ru/ff0c98fe
AIEKTPUYECKOM LIETH.
20. | Tpauncdopmarop 1 bubnmnorexka HOK
https://m.edsoo.ru/ff0c98fe
MexaHu4yecKHe M 3JIEKTPOMArHUTHbIE BOJIHBI (3 )
21. | AnunHa BoHBL. CKOPOCTH BOJIHBI. 1 bubnmnorexka HOK
https://m.edsoo.ru/ff0c9df4
22. | Uzny4yeHune >neKTpOMarHuTHEIX BoaH | 1 bubnmnorexka HOK
https://m.edsoo.ru/ff0ca600
23. | PacnpocTpanenue pajanoBOIIH. 1 bu6mmoreka LIOK
Panmonoxarus https://m.edsoo.ru/ffOcal50
Ontuka (7 4)
CaeToBble BOJIHbI. U3i1ydyeHue u ciekTpbl (6 1)
24. | 3aKOHBI OTPa)KEHUS CBETA 1 bu6muoreka [JOK
https://m.edsoo.ru/ff0ca600
25. | 3aKOHBI IPETIOMIICHHUS CBETA 1 bu6muoreka [JOK
https://m.edsoo.ru/ff0cab82
26. | [Toctpoenne n300paskeHNsI B JTHH3E 1 bubmuoreka [JOK
https://m.edsoo.ru/ffOcad58
27. | ®opmya TOHKOH JIMH3BI. 1 bubmuoreka [JOK
https://m.edsoo.ru/ffOcaf06
28. | UaTepdepennus cBera 1 bubmuoreka [JOK
https://m.edsoo.ru/ff0c9778
29. | AudpakuoHHas pereTka. 1 bu6muoreka [JOK
https://m.edsoo.ru/ff0c98fe
JJIeMeHThI TEOPUHU OTHOCUTEIBLHOCTH (1 1)
30. | CBs13p MEXIYy Maccoi U SHEPTUeH 1 bu6muoreka [IOK
https://m.edsoo.ru/ff0c9acO
KBanToBas ¢usnka
CBeToBbIe KBaHTHI (2 4)
31. | ®oroappexr bubmuoreka [IOK
https://m.edsoo.ru/ff0c9778
32. | ®oToHBI 1 bu6nunorexa LIOK
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| https://m.edsoo.ru/ff0c98fe

AtoMHas pusuka. Duzuka arToMHOro siapa (S 4)

33. | Ctpoenue aroma. CocTaB aTOMHOTO 1 bubnuotexa [JOK
sapa https://m.edsoo.ru/ff0c9ac0

34. | [lornomenue u N3Ty4eHUE CBETA 1 bu6muoteka [JOK
aTOMOM https://m.edsoo.ru/ff0c9df4

35. | PagroakTuBHBIE MpEeBpaICHUS 1 bubnmoreka [JOK
https://m.edsoo.ru/ff0ca600

36. | Dueprus ceszu. JledexT mace 1 bubnmoreka [JOK
https://m.edsoo.ru/ffOcal50

37. | 3akoH paMOaKTHUBHOTO pacrajia 1 but6mmoreka [IOK

https://m.edsoo.ru/ff0ca600

Htoro
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