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HNOACHUTEJBHAA 3AIIMCKA

[Iporpamma mo ¢u3uke 0a30BOrO0 YpPOBHA Ha YpPOBHE CpETHEro OOLIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOXKEHUH M TpeOOBaHUU K pe3yJbTaTaMm
OCBOCHMSI OCHOBHOHM 00pa3oBaTeNbHOM Mporpammbl, mpeactaBieHHbIX B OI'OC
COO, a Takxke c¢ yu€roMm enepanbHOi pabodeld NporpaMMbl BOCHHUTAHUS WU
KOHILICTILIMK TIpenojaBaHust ydeOHoro mnpenMera «dusuka» B 00pa3oBaTEIbHBIX
OpraHu3aIusaX Poccutickon Oenepanun, peATU3YIOIIUX OCHOBHBIE
oOpa3oBaTeabHbIE MPOrPAMMBI.

Conepxanue mporpaMMmbl 1O (GU3MKE HampaBleHO Ha (HOpPMHUpPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHbI Mupa oOydarommxca 10—11 xkimaccoB nmpu oOyueHuun
ux (¢usznke Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-AESITEILHOCTHOTO MOAXOA.
[Iporpamma no ¢usuke cootBercTByeT TpeboBanusiM GI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, TPEIMETHBIM U METAlpPEAMETHBIM pe3ysibTaTaM OOYy4YeHHs, a TaKXKe
YUUTBIBAET HEOOXOJUMOCTh peaju3alliil MEXIPEJAMETHBIX CBS3€il (U3UKH C
€CTECTBEHHO-HAYYHbIMH Y4Y€OHBIMU TpeaMeTamMu. B Hell ompenemnsitoTcsi OCHOBHBIE
Henu u3ydeHus (pU3MKu Ha ypOBHE CpeqHero oOiero oOpa3oBaHUs, IUIAHHUPYEMbIE
pe3yibTaThl  OCBOCHHMS  Kypca  (PU3MKH:  JIMYHOCTHBIE,  METAlpeIMETHEIE,
npeaMeTHbIe (Ha 6a30BOM ypOBHE).

[Iporpamma mo ¢u3HKe BKIIOYALT:

e TUIAHHUPYEMbIC PE3YyJbTaThl OCBOCHMS Kypca (pu3uku Ha 0a30BOM YpPOBHE, B

TOM UYHCJIE MPEAMETHBIE PE3YJIbTATHI MO ToAaM O0yUeHHUs;

e cojepkaHue yueOHoro npeameta «Dusnka» 1Mo rogaaM OOyUCHHUS.

®du3zuka Kak Hayka O HauOoyiee OONIMX 3aKOHAX TMPUPOIbI, BHICTyHas B
KauecTBe y4yeOHOro MpeJMETa B IIKOJE, BHOCUT CYIIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUK 00 okpyxatorieM mupe. LlkompHBIN Kypc QU3MKH — CHCTEMOOOPA3YIOIIHIA
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJbKY (PU3NYECKHE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB U SBJICHUHM, W3y4aeMbIX XUMHUEH, OHOJIOTHEH,
¢busuyeckoir  reorpaduert u  actpoHomuei. Vcmoib3oBaHME€ W AKTHBHOE
NpuUMEHeHue  (QU3WYECKUX  3HAHUM  OmpenesieT  XapakTep U pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUN B cepe IHEPreTHUKU, TPAHCIIOPTA, OCBOCHUS KOCMOCA,
MOJIyYeHHUs] HOBBIX MaTepHalOB C 3aJaHHBIMM CBOWCTBaMHM U JApyrux. M3ydeHue
(M3UKM BHOCUT OCHOBHOW BKJIAJ B (DOPMHUPOBAHME €CTECTBEHHO-HAYYHON KApPTHUHBI
Mupa oOydvaroumxcs, B (OPMUPOBAHHE YMEHUW MPUMEHATh HAYYHBIH METOA
MO3HAHUS TIPH BBHITIOJTHEHUH UMU YUYE€OHBIX HCCIICIOBAHUM.

B ocHoOBy kypca ¢u3uku 1151 ypOBHS CpEHETO OOIIEro 00pa30BaHuUs MOJOXKEH
PAI e, KOTOPhIE MOXKHO paccMaTpUBaTh KaK MPUHLHUIIBI €r0 MOCTPOEHUS.



Hoes yenocmunocmu. B COOTBETCTBHMM C HEW KypC SBISIETCS JIOTUYECKH
3aBEepIIEHHBIM, OH COJICPKUT MaTepuaj M3 BCEX pa3/ieioB (PU3UKH, BKIIOYAET Kak
BOMPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOU (PU3UKH.

Hoes eenepanuzayuu. B CcOOTBETCTBHMM ¢ HEW MaTepwal Kypca (QU3UKH
o0beqMHEH BOKpyr ¢usuueckux Teopuid. Bemymmum B Kypce  siBIsieTcs
(dbopMHUpOBaHUE TPEACTABICHUNH O CTPYKTYPHBIX YpPOBHSAX MaTepUH, BELIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peamuzamus npeanojaraeT MCIOJIb30BaHHE
TYMaHUTapHOTO TOTeHIMaNa (U3UYECKON HAayKH, OCMBICICHHUE CBS3M Pa3BUTHS
(GU3UKK ¢ pa3BUTHEM OOILECTBA, a TAKKE C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU
Y DKOJIOTHYECKUMU MPOOIEMaMHU.

Hoes npuxnaonou nanpasenennocmu. Kypc ¢uszuku npenmnonaraeT 3HaKOMCTBO
C MIMPOKUM KPYTOM TEXHUYECKHUX U TEXHOJIOTHUYECKUX TMPHUIOKEHUN H3yUYECHHBIX
TEOPU U 3aKOHOB.

Hoes skonoeuzayuu  peanu3yercss MOCPEICTBOM  BBEACHHS  DJIEMEHTOB
colepKaHMs, TOCBSIIEHHBIX  JKOJOTMUYECKMM  Ipo0iieMaM  COBPEMEHHOCTH,
KOTOpbIE CBA3aHbl C Pa3BUTHUEM TEXHUKUM U TEXHOJOTUH, a Takke OOCYX ICHUS
npo0JieM parMoHaIBLHOTO MPUPOIONONIB30BAHUS M KOJIOTHUYECKON 0€30MacHOCTH.

CrepxHEBBIMH D3JEMEHTaMU Kypca (HU3UMKM Ha YPOBHE CpeIHEro oOIIero
oOpa3oBaHus SBISAIOTCS (Pu3nyeckue Teopuu (PopMUpOBaHUE TMPEACTABICHUA O
CTPYKType TOCTpoeHHs (pu3mueckod Teopuu, posind (yHIaMEHTAIbHBIX 3aKOHOB U
MIPUHITUIIOB B COBPEMEHHBIX MPEACTABICHUSIX O MPHUPOJE, TPAHUIAX TPUMEHUMOCTH
TEOPUM, U1 OMMCAHUSI €CTECTBEHHO-HAYUHBIX SIBIICHUN W MPOIIECCOB).

CucTeMHO-JICSITENFHOCTHRIM TMMOAXO0M B Kypce (U3UKH peau3yeTcsl TPexe
BCETO 3a CUET OpraHU3alUUd SKCICPUMEHTAJIBHON NEATETFHOCTH OO0YyYaroIIuXCsl.
Jlnst 6a30BOro ypoBHS Kypca (U3WKH — TO HCIOJB30BaHUE CUCTEMbI (hpPOHTAIBHBIX
KPaTKOBPEMEHHBIX HKCIIEPUMEHTOB U JIA0OPATOPHBIX PabOT, KOTOPHIC B MPOrpaMMe
no ¢usuke OOBEAMHEHBI B OOIIMN CHHCOK YUYEHHYECKHX MPAKTHUECKUX padoT.
Brinenenne B yKa3aHHOM TepeyHE JIa0OpaTOPHBIX pPabOT, MPOBOAUMBIX JUIS
KOHTPOJII M OILIGHKH, OCYIIECTBIISICTCS yYaCTHHKaMH 00pa3oBaTeIhHOTO Ipoliecca
UCXO0lid M3 OCOOCHHOCTEH IUIaHUPOBaHUSI M OCHalleHusi kaOunera ¢usuku. Ilpu
3TOM  00ecleunBaeTCd OBJIAJICHHE OOYYaIOIUMHCS  YMEHUSMU  TPOBOIUTH
KOCBEHHbIC HW3MEPEHUs, HCCIEIOBAHUSA 3aBUCUMOCTEH (PU3NYECKUX BEIMYMH U
MMOCTAaHOBKY OMBITOB IO MPOBEPKE MPEITIOKEHHBIX THUIIOTE3.

Bonbiioe BHUMaHME yAenseTcs PEIICHUI0 PAacUETHBIX M KaueCTBEHHBIX 3ajad.
[Tpu sTOoM 1711 pacdETHBIX 3a7a4 MPUOPHUTETOM SIBJISIOTCSA 3aJla4Ml C SIBHO 3aJaHHOU
¢busznyeckoil MOJeNbl0, MO3BOJIAIONIME MPUMEHSTh M3YUYEHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOrO paszfelia Kypca, TaK U UHTErpUpys 3HAHUS U3
pa3HbIX pa3fenoB. 11 KauyecTBEHHBIX 3aJad NPUOPUTETOM SIBISIOTCS 3a/laHUs Ha



OOBsICHEHHE NPOTEKaHUS (PUINUYECKUX SBICHUA U TMPOLIECCOB B OKPY’KaIOLICH

KHU3HU, Tpedyromue BbIOOpa (QU3MUECKOW MOAENH Ui CUTyallud MPAKTUKO -

OpPUEHTHPOBAHHOTO XapaKTepa.
OCHOBHBIMH LIETISIMU M3Yy4YeHUS! (U3UKU B 00IIeM 0Opa30BaHUU SIBISIOTCS:

dbopMHpOBaHWE HHTEpECa W CTPEMJICHHS OOydYaronuxcss K HaydYHOMY
W3YyYCHHUIO TPHUPOJABI, PAa3BUTHE HMX HHTCIUICKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BHUTHE MPEJICTABICHUN O HAYYHOM METOJC MO3HAHUSA U (POPMHUPOBAHHUEC
UCCIICZIOBATEILCKOTO OTHOIIICHHUS K OKPYKAFOIIUM SIBJICHUSIM;
(GbopMHpPOBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3ysibTaTa M3Y4YCHHS OCHOB
CTpOCHHUS MaTepuH B PyHIaMEHTaIbHBIX 3aKOHOB (DU3HKU;

dbopMupoBaHWe yMEHUH  OOBSACHATH SBICHHS C  HCIOJb30BAHHEM
(hU3UYeCKUX 3HAHUI M HAYYHBIX JI0KA3aTEIbCTB;

(dhopMHpOBaHHE TPEJICTABICHUNA O POIM (U3UKH JUIA Pa3BUTHS JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH W TCXHOJIOTHH.

JlocTmkeHne 3TUX Lejed obOecreuMBaeTcs pELIeHUEM CIEIyIOIIUX 3a4ad B

mporecce M3ydeHus Kypca (GU3UKH Ha YPOBHE CPEIHETO OO0Iero oOpa3oBaHUS:

MPUOOPETEHHE CUCTEMBI 3HAaHUN 00 00MKX (PU3UUECKUX 3aKOHOMEPHOCTSX,
3aKOHaxX, TEOpHsAX, BKIIOYAs MEXaHWKY, MOJICKYJSpHYIO  (U3HKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (DPM3UKY U DJIEMEHTHI acTpOPHU3UKH;
dbopMupoBaHHE YMEHHUW TPHUMEHATH TEOPETUYECKHE 3HAHUS  JUIS
oObsicCHeHHUs (UBMYECKUX SBJICHUW B TPUPOAEC U Uil  TPUHATHUSA
MMPAKTUYECKUX PELICHUM B MIOBCEHEBHOM KU3HU;

OCBOCHHME CIOCOOOB pEHIEHUS pa3JIMYHBIX 3aJa4 C SIBHO 3a/JlaHHOM
¢u3nuecko MOJENbI0, 3a/Jad, MOJPAa3yMEBAIOIINX CAMOCTOSITEIILHOE
co3gaHue (PU3NYECKOil MOJENH, aJleKBATHOM YCIIOBUSIM 3aJa4H;

MOHUMaHUE (PU3NUYECKHX OCHOB W TIPUHIIMIIOB JCHCTBUS TEXHHUUYECKHX
YCTPOMCTB M TEXHOJIOTMYECKHUX IPOLECCOB, UX BIMSHHUS HA OKPYKAIOILIYIO
cpeny;

OBJIQJICHUE METOJAMHU CaMOCTOSITEIBHOTO IUIAHUPOBAHMS W TPOBEICHUS
(¢u3MUecKuX HSKCIEPUMEHTOB, aHalli3a W WHTEpHperauud HHQOpMaluy,
ONpEeIeJICHHs] TOCTOBEPHOCTH MOJYYEHHOT'O PE3YJIbTaTa;

CO3JIJaHHE YCJIOBUHM I Pa3BUTUS YMEHUU IPOEKTHO-HUCCIEI0BATEIbCKOM,
TBOPYECKOU IEATEIILHOCTH.

Ha uzyuenue mporpammsl «IIpaktukym pemieHus 3amad no gusuke» (6a30BbIif

YPOBEHB) Ha YpPOBHE cpeaHero ooOiero oOpaszoBaHus oTBoaAMTCS 68 dvacoB: B 10
kimacce — 34 gaca (1 gac B Hememo), B 11 kimacce — 34 daca (1 gac B Heaemio).



COAEPKXAHUE OBYUEHUA
10 KITACC

Paznen 1. ®uznka u MeTOAbI HAYYHOTO TO3HAHUS

®uszuka — Hayka O mnpupoxae. HayuHble MeTOAbl NO3HAHMS OKPYKAIOLIETO
mupa. Ponb 3KkciepruMeHTa ¥ TEOpPUM B MPOLIECCE MO3HAHUS NPUPOABI. DKCIIEPUMEHT
B (pusuke.

MonenupoBanue (GU3NYECKUX SIBICHUH W mpoieccoB. HayyHble TUMOTE3bI.
Ou3nyeckne 3aKOHbBl M TEOpUU. ['paHUIBIl TPUMEHUMOCTH (U3UUYECKUX 3aKOHOB.
[IpuHIMT COOTBETCTBUS.

Ponp m mecto ¢uszuku B (HOPMHUPOBAHUM COBPEMEHHOW HAYYHOU KapTHHBI
MHPA, B IPAKTUYECKOMN AEATEIBHOCTU JIOJEH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe nBMKeHHE. OTHOCHTEIIBHOCTh MEXAHUYECKOTO JIBHIKCHHS.
Cucrema orcuéra. TpaekTopus.

Ilepemenienune, CKOpOCTb (CpeAHsIsi CKOPOCTb, MIHOBEHHAsl CKOpPOCTb) U
YCKOPEHHE MAaTepualbHONM TOYKH, HMX TMPOEKIMU HAa OCH CHUCTEMBI KOOpAMHAT.
CrnoxeHune nepeMeIeHni U CI0KeHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOPEHHOE TMPSMOJMHEWHOE MBIKeHHE. [ 'paduku
3aBUCHUMOCTH  KOOPJAMHAT, CKOpPOCTH, YCKOpPEHHs, NYyTH U  IEepEeMeELIEHUs
MAaTEepUAIbHOW TOYKHU OT BPEMEHHU.

CBobOoaHOe maseHue. YCKOpeHHe CBOOOIHOIO TMajeHUsI.

KpuBonuneitHoe aBmxeHue. [[BrkeHHME MaTepualibHOW TOYKH MO OKPYKHOCTH
C TOCTOSIHHOW IO MOZYJIKO CKOPOCTBHO. YTJIOBas CKOpPOCTb, JUHEWHAs CKOPOCTH.
[lepuon u yacroTa obpamienus. LlenTpocTpemMuTeNnbHOE YCKOpPEHHE.

Tema 2. /lunamuxa

[IpyHIMIT ~ OTHOCHUTEIBHOCTH lamunes. Ilepeeii  3akoH  HproToHa.
NuepunanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. [Tpunuun cynepnosuuuu cui. Bropoii 3akon HeroToHa 11st
MaTepuaIbHOW TOYKM. TpeTui 3akoH HpIOTOHA 111 MaTepuagbHBIX TOYEK.

3akoH BcemupHoro Tarorenus. Cuia Tskectu. IlepBas kKocMmuueckas
CKOPOCTb.

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

Tpenne. Buabl Tpenus (Mokos, cKojbxeHUs, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuna TpeHUs CKOJbXKEHUS U cuia TpeHus nokos. KoadduuueHnt tpenus.
Cuna conpoTHUBIIEHHS IPH IBWKEHUU TEJa B KUAKOCTH WJIU Tas3e.

[ToctynartensHO€ | BpalaTelbHOE IBUKEHHE aOCOMIOTHO TBEPIOTO Tea.



MOMEHT CuJbl OTHOCUTEIBHO OCHM BpameHus. llnewo cunbl.  YcioBus
paBHOBECUS TBEPAOTO TENA.

Tema 3. 3aKoHbl coOXpaneHUs 6 MexaHuke

Nmnynec mMaTepuaibHOW TOYKUA (T€na), CHUCTEMbl MaTepPUAIbHBIX TOYEK.
Nmnynbe cuiabl M W3MEHEHUE HMIyJibca Tela. 3aKOH COXPAHEHHUS HMITYJbCa.
PeakTuBHOE JBUKEHUE.

PaGoTa cuiabl. MOIIHOCTE CHIIBL.

Kunernueckass sHepruss MartepraJibHOM TOukd. Teopema 00 W3MEHEHUU
KUHETUYECKOU SHEPTHH.

ITorennmanpHas SHEprus. ITorennuanbpHas SHEprus YIPYTO
nehopMHUPOBAHHON MpYyXWHBL. [loTeHIMaNbHAsS SHEPTHs Tejla BOJM3U TOBEPXHOCTH
3emin.

IToreHnmanbHbIC u HEIOTESHIMAJILHBIC CHIIBI. CBs13b paboTHI
HEMOTEHUUAIBHBIX CHJI C U3MEHEHUEM MEXaHWYECKOW PHEPIruM CHUCTEMBI Tell. 3aKOH
COXpaHEHHS] MEXaHUYECKOW SHEPTHM.

Ynpyrue u Heynpyrue CTOJKHOBEHUS.

Pa3znen 3. Mousieky/sipHas Gpu3uKa U TePMOANHAMHKA

Tema 1. Ocnosvt MoNEKYAAPHO-KUHEMUUECKOU MeopuuU

OCHOBHBIE TOJOKEHHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM M KX ONBITHOE
obocHoBanue. bpoyHoBckoe maBmwxkenue. uddysus. Xapakrep ABMKEHUS U
B3aUMOJEHCTBHSI YaCTHL] BewlecTBa. MoJenu CTpOeHUs Tra30B, JKHUIKOCTEH H
TBEPABIX TET U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojeneil. Macca u
pa3Mepbl MoJiekyi. KonndectBo BemiectBa. [loctositHHas ABoraapo.

TemmoBoe paBHOBecue. Temmeparypa um e€ um3amepenue. lllkama temmepatyp
Llenbcus.

Mopens  upeanbHoro  raza.  (OCHOBHOE  YpaBHEHHE  MOJIEKYJISPHO-
KMHETHYECKOW TEOpHM HJIEaJbHOTO Tra3a. AOCONIOTHas Temmeparypa Kak Mepa
CpeAHEel KWHETUYECKOW »HHEpPruM TEeIUIOBOro JBWKEHHMsS wyactull rasza. [llkama
temneparyp KenbBuna. ['azoBble 3akoHbl. YpaBHeHue MenneneeBa—Knamneiipona.
3akoH /[lamproHa. M3omponecchl B UACATBHOM Ta3€ C MOCTOSIHHBIM KOJWYECTBOM
BemecTBa. [ 'paduueckoe TMpeACTaBICHHE M3OMPOIECCOB: HU30TEpPMa, H30X0Pa,
n3zo0apa.

Tema 2. Ocnosvt mepmoouHamuxu

TepmonuHamuueckass cucTeMa. BHyTpeHHss DSHeprus TEPMOAMHAMUYECKON
CUCTEMBI M CTOcOo0bl € m3MeHeHus. KommuecTBo TEmioThl U paboTa. BHyTpeHHss
SHEPIUs OJIHOATOMHOTO UJEATBHOTO rasa. Bunpl TEIUIONEpEaaAUH:
TEIUIONPOBOJAHOCTh, KOHBEKIIMS, HW3JIydeHUE. YJleJbHas TEIJIOEMKOCTh BEIECTBA.
KosnuecTBo TEIIOTHI pHU TEIIONEPEAAUE.



[Tonsitue 006 agmabatHom mipormecce. IlepBblli 3aKOH TEPMOJUHAMMKH.
[IpumeHeHne mEpBOTO 3aKOHA TEPMOJAMHAMHKK K wu3omporieccaM. [ 'paduueckas
UHTEpIpeTalys padoThl rasa.

Bropoii 3akon TepmoamHamMuku. HeoOpaTUMOCTh TPOIIECCOB B MPHUPO/IE.

TennoBbie MAILUHBL. [IpuHLIMIIBL JIEUCTBUA TEIUIOBBIX MAILIUH.
[IpeoOpazoBanmsi HSHEpruM B TEIUIOBBIX MammHax. KosdduiueHnt mone3Horo
nevictBus  TeroBor wmamumHbl. [lukn KapHo u ero ko3¢ @duumeHT moie3HOTO
JNEUCTBUS. DKOJIOTUYECKHUE TPOOIEMbI TEIUIOIHEPTETUKH.

Tema 3. Aepezammuvie cocmoanun eeujecmea. Dazosvie nepexoovl

[TapoobpazoBanne u koHaeHcanus. Mcmapenwe m kuneHue. AOCONIOTHas W
OTHOCHUTENIbHAsl BJIAXHOCTh BO3AyXa. HacelmeHHblil map. VYjaenbHas TeIuioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPbl KUMIEHUS OT JABJICHUSI.

Tépnoe tenmo. Kpucramnmmyeckue u amopdHbie Tena. AHU3OTPOINUS CBOMCTB
kpuctauioB. JXungkue kpuctamibl. CoBpeMeHHble Marepuaibl. [liaBieHue wu
KpucTayum3anus. Y ienbpHas TeruioTa miasinenusa. Cyonumanus.

VYpaBHeHue TeroBoro OanaHca.

Pasznen 4. DiieKTpoAHHAMHKA

Tema 1. dnekmpocmamuxa

DnekTpuzanus Tena. DNeKTpUUecKuil 3apsa. [[Ba BHUIa lNEKTPUUECKUX 3apsiiOB.
[IpoBOIHUKM,  NWUANEKTPUKA U MOJYHNPOBOJHUKH.  3aKOH  COXpPaHEHUs
ANEKTPUYECKOTO 3apsija.

B3aumopeiictBue 3apsnoB. 3akoH Kynona. TodeuHbIN 37€KTPUUECKUI 3apsi.
OnekTpuueckoe  mone.  Hampsoxk€HHOCTh  amekTpuueckoro  nois.  [IpuHowun
CYIIEPIIO3ULIANA DJIEKTPUYECKUX TMOJieh. JIMHMKM HanpsHpKEHHOCTH AIEKTPUYECKOTO
TOJISL.

Pabota cun snekrpocrarnueckoro noss. IloTennuan. Pa3HOCTh MOTEHLIMATIOB.
[IpoBOOHMKM M AMIIEKTPUKU B BJIEKTPOCTATUYECKOM moiie. Jludnexrpuueckas
MPOHUIIAEMOCTb.

OnekTpo€MKoCcTh. KoHaeHcaTtop. DJIEKTPOEMKOCTh IIOCKOTO KOHJEHCATOPA.
DHeprus 3apsHKEHHOTO KOHAECHCATOpa.

Tema 2. Ilocmosannstii 3nekmpuueckuii mok. Toku ¢ paziuunvix cpeoax

DJIEKTPUYECKU TOK. YCJIOBUSA CYIIECTBOBAHUS AJIEKTPUUYECKOTO  TOKa.
Uctounuku toka. Cuna Toka. [ToCTOSTHHBIN TOK.

Hampsoxenue. 3akoH OMa 1S ydacTKa LIETH.

DJIEKTPUYECKOE CONPOTHUBIICHUE. Y AECIBHOE CONPOTHUBICHUE  BEIIECTBA.
ITocnenoBarenbHOE, MapajieIbHOE, CMEIIAHHOE COEIMHEHUE IPOBOJIHUKOB.

Pabota  amektpuyeckoro Toka. 3akoH  JDkoyns—Jlenma.  MomrHOCTb
AIEKTPUUECKOIO TOKA.



DNEeKTpOABIKYyLIash CUia M BHYTPEHHEE COINPOTHBICHHE HMCTOYHUKA TOKA.
3akod Oma 17151 TOJIHOM (3aMKHYTOM) 3JeKTpudeckoil nenu. KopoTkoe 3aMbIkaHue.
DneKTpOHHas IPOBOAUMOCTb TBEPBIX METAJLJIOB. 3aBUCHUMOCTh
COMPOTHUBJICHUSI METAJIOB OT TeMmeparypbl. CBEpXIPOBOAUMOCTb.
DneKkTpuuecKkuil TOK B Bakyyme. CBOICTBA 3JIEKTPOHHBIX ITy4YKOB.
[ToynpoBOIHUKH. CobcTBenHast u IIpUMECHas MIPOBOAMMOCTh
noytynpoBogHUKOB. CBolicTBa p—N-nepexona. [loaynpoBoaHUKOBBIE TTPUOOPHI.
ONeKTpuyecKuid  TOK B pacTBOpax M paciylaBaX  3JIEKTPOJIMUTOB.
DJIEKTPOJIUTHYECKAsT AUCCOLMALUA. DIIEKTPOIU3.
OnekTpuyeckuii TOK B razax. (CaMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
pa3psan. Monnus. Ilmasma.

MexnpeameTrHbie CBS3H
N3yuenue xypca ¢usuku 06a3oBoro ypoBHsS B 10 Kiacce OCyIIeCTBISIETCS C

y4ETOM  COJIEP)KATENbHBIX MEXKIPEIMETHBIX CBA3€H € KypcamMH MaTeMaTHKH,
OUOoNOrHH, XUMHHU, TeOTpaduu U TEXHOIOTHH.

Meoswxcnpeomemnvle nowsmusi, CBSI3AHHBIE C HM3YYEHUEM METOJOB HAay4HOIO
MO3HAHUA: SBJICHUE, HAy4dHbIM (akT, Tunoresa, (QuanMyeckas BEIMYMHA, 3aKOH,
TEOpHUsl, HAOIIOACHHUE, IKCIIEPUMEHT, MOACIUPOBAHUE, MOJEIIb, U3MEPEHUE.

Mamemamuka: pelieHHe CHCTEMbl ypaBHEHUH, JHHEWHas  (QyHKIHS,
napabona, runepbona, ux rpaduKu W CBOWCTBA, TPUTOHOMETpUYECKHE (YHKIIUU:
CUHYC, KOCHUHYC, TaHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKJIECTBO,
BEKTOPBI U UX MPOEKIMH HA OCH KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: Mexanmdyeckoe IBMKEHUE B KUBOW mpupoze, muddysus, ocmoc,
TEIJIOOOMEH JKMBBIX OPraHM3MOB (BHUIbI TEIUIONEpEAaul, TEIIOBOE PaBHOBECHE),
INEKTPUUECKHUE SBJICHUS B )KUBOU MIPUPOJIE.

Xumus: DUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb
BEILIECTBA, MOJISIPHAsI Macca, TEIIOBbIE CBOMCTBA TBEPABIX TEN, KUJIKOCTEH U ra3os,
ANEKTPUUECKUE  CBOMCTBA  METAUIOB,  JJIGKTPOJIMTHYECKAs  JAMCCOLMALNA,
rajibBaHuKa.

l'eocpacghus: BNaxXHOCTh BO3/yXa, BETPBI, OAPOMETP, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHHE ABMKEHHH C HCIIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpeHUsT B TEXHUKE, TMOIIMITHUKK, WCIOIb30BAHUE 3aKOHA COXPaHCHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJOMET M JpYrU€), JBUTATENIb BHYTPEHHETO
cropaHusi, mapoBas TypOWHa, OBITOBON XOJOIWUIBHUK, KOHAMIIMOHEP, TEXHOJIOTHUHU
MOJIy4YeHUS] COBPEMEHHBIX MaTepuajioB, B TOM 4YHUCJIE€ HAHOMATEpUANOB, U
HAHOTEXHOJOTHH, OAJIEKTpOCTaTUUECKas 3allliTa, 3a3eMJICHHE 3JIEKTPOIPHOOPOB,
KCEpOKC, CTpYHHBIH MPUHTED, AJIEKTPOHArpeBaTesIbHbIE puoopHI,
AJIEKTPOOCBETUTENIbHBIE PUOOPHI, rajJbBaHUKA.



11 KJIACC

Paznen 4. DnekTpoaMHAMHUKA

Tema 3. Maznumnoe none. IneKmpomazHUMHAA UHOYKYUSA

ITocTossnHbIe MarHuThl. B3aumoaeicTBHE MOCTOSIHHBIX MarHMTOB. MarHuTHoOE
none. Bekrtop mMarHutHOM WHAYKUMU. [IpUHIUMI Cynepno3uiyMyU MarHUTHBIX IOJICH.
JluHuM MarHuTHOM WHAYKUMU. KapTuHa JWHUM MAarHUTHOM WHIYKIUW TOJs
IMOCTOSIHHBIX MAarHUTOB.

MarautHOE TIONE€ NPOBOAHMKA C TOKOM. KapTuHa JMHUKA HWHIYKUHAH
MAarHUTHOTO TIOJSl JIJIMHHOTO MPSIMOTO MPOBOJHUKA M 3aMKHYTOTO KOJBLIEBOTO
MPOBOJIHMKA, KAaTylIKU ¢ TOKOM. OmnbIT Dpcrena. BzaumoeicTBue MTPOBOJHUKOB C
TOKOM.

Cuna Amrepa, e€ MOJyJIb M HalpaBJICHHUE.

Cuna Jlopenna, e€ MOIysib U HalpaBlieHHE. [[BHDKeHUE 3apssKeHHOM 4YacTHIIbI
B OJHOPOJHOM MarHuTHOM moJie. Pabota cuibl JlopeHna.

SlBneHne  DIEKTPOMAarHUTHOM MHAyKUWMHM. [lOoTOK BEekTOpa MAarHUTHOU
WHAYKUUHW. ODJIEKTPOABIKYILAS CHJIA HMHIAYKIUMUA. 3aKOH 3JEKTPOMArHUTHOMN
naaykuuu dapanest.

BuxpeBoe »siekTpudeckoe moJie. OJIEKTPOJABMKYINAs Cujla WHAYKIUUA B
MPOBOJAHUKE, ABKYIIEMCS MOCTYNATEIbHO B OJHOPOJHOM MAarHUTHOM TIOJIE.

[IpaBuiio Jlenma.

NHnykTUBHOCTh.  SIBJICHHME  CaMOMHAYKIIMU.  OJCKTPOABMXKYIIAsS  CHIIA
CaMOUHTYKIT1H.

DHepruss MarHUTHOTO TIOJISl KATYIIKA C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

Pa3nen 5. KosieOaHust 1 BOJIHBI

Tema 1. Mexanuueckue u In1eKmpoMazHumHule KOJ1e0anus

KonebarenbHas  cucrema. CBoOoaHBIE ~ MEXaHMYECKHE  KoJieOaHUs.
'apmonnueckue konebanus. Ilepuon, wacrtora, amrmumryaa U (asza KoneOaHU.
IIpykuHHBIN MasgTHUK. MaremMaTU4eCKUN MAasTHUK. YPaBHEHHE TapMOHHYECKUX
koneOanuii. [IpeBpaiieHne Hepruu Mpu rapMOHUYECKUX KOJIEOAHUSIX.

Konebarenbupiit  koHTyp. CBOOOAHBIC SJIEKTPOMArHUTHBIE KOJeOaHUS B
UJCATbHOM KOJIeOATEeIbHOM KOHType. AHANOTus MeEXIy MEXaHHYECKUMH H
AIIEKTPOMArHUTHBIMU ~ KoseGanusimu. Popmyna TomcoHa. 3akoH COXpaHEHHs
SHEPIrUH B UJCATLHOM KOJieOaTeIbHOM KOHTYDE.

[IpencraBienue o 3aTyxalomMX KoJieOaHUAX. BBIHYKIEHHbIE MEXaHUYECKHE
kosneOanus. Pesonanc. BolHyKIeHHbIE 3J€KTPOMArHUTHbIE KOJICOaHMUS.



Ilepemennsiii  Tok. CHHYyCOMAQIbHBIM  MEpEeMEHHBI TOK. MOIIHOCTD
NEPEMEHHOTO0 TOKAa. AMIUIMTYJHOE€ M JACHCTBYIOIIEE 3HAYEHUE CHJIBI TOKA M
HaNpsKEHUs.

Tpanchopmarop. IlpousBoactBo, mepenaya u MHOTpeOJICHHE DICKTPUUECKOM
SHEPruM. ODKOJOTMYECKUE PHUCKU IIPU MPOU3BOJACTBE 3JIEKTpodHEpruu. KymnpTypa
UCIIOJIb30BaHMS 3JEKTPOIHEPIUH B ITOBCEIHEBHOM KU3HU.

Tema 2. Mexanuueckue u 31eKmMpOMAHUMHbBLE G0JIHbL

Mexanudeckue BOJHBI, ycioBHUs pacnpocTtpaHeHus. Ilepumon. Ckopocts
pacnpocTpaHeHuss W JUIMHA BOJHBL. [lomepeuHble M MpPOAOIbHBIE  BOJIHBI.
WNurepdepenius u qudpakims MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3Byka. ['poMkocTh 3Byka. Beicota Tona. TemOp 3Byka.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUS W3JIYyYEHHS DJIEKTPOMArHUTHBIX BOJIH.
B3aumuasa opuentanus BexktopoB E, B, V B snekrpomaruutHoil BosiHe. CBOiicTBa
AIIGKTPOMATrHUTHBIX BOJIH: OTpPa)XKCHHE, MpeIOMIIEHUE, NoJspu3zanus, Iudpaxius,
unTepdepeniys. CKoOpocTb ANEKTPOMArHUTHBIX BOJIH.

[IIkana >JI€KTPOMArHUTHBIX BOJH. [IpHMeHEHWEe 3JIeKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMIBI paAMOCBA3U U TeJIeBUACHUA. Paguonokanus.

DNEeKTPOMAarHUTHOE 3arps3HEHUE OKPYIKaIOILEH Cpebl.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsmoiMHENHOE pacnpoCTpaHEHUWE CBETA B
OHOpOAHOM cpene. Jlyu cBera. ToueyHbII HCTOYHHK CBETA.

OtpaxxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. llocTpoeHne u3z00pakeHui B
IJIOCKOM 3€pKaje.

[Ipenomnienue cBeTa. 3aKOHBI MPETOMIICHUSI cBeTa. AOCOIIOTHBIM MOKa3aTelb
npenomiieHus. [lonmHoe BHyTpeHHee oTpaxkenue. IIpenensHbIM yrom IOIHOTO
BHYTPEHHETO OTPa)KCHUSI.

Hucnepcust ceeta. CroxHbIN cocTaB Oenoro cBera. L[Ber.

Cobwuparomre u pacceuBaronye JuH3bl. ToHKas TuH3a. DOKYCHOE PacCTOSHHE
W ONTHYEeCKas CWia TOHKOW nuH3BL. [locTpoeHne nM300pakeHUl B COOMPAIONIIMX H
paccenBaromux JuH3ax. GopMysa TOHKOM JIMH3BI. Y BEIUYECHHUE, JaBAEMOE JIMH3O0M.

[Ipenensl IPUMEHUMOCTH F€OMETPUYECKON OITHUKHU.

BonnoBass onrtuka. WHrepdepenuuss cBeta. KorepeHTHble HCTOYHUKU.
VYcnoBuss HaOMOAEHHUS MaKCUMyMOB W MHUHUMYMOB B HHTEP(PEPEHIIMOHHOMN
KapTHHE OT IBYX CUH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemeérka. YcaoBue HAOTIOIEHUS
[JIABHBIX ~ MAKCUMyMOB IpH  NaJACHUM  MOHOXPOMAaTHYECKOIO  CBETa  Ha
TU(GPaKIUOHHYIO PEHIETKY.

[Tomsapuszanus csera.



Pa3znen 6. OcHOBBI cnelUAJBLHOI TEOPUU OTHOCUTEIbHOCTH

I'paHuiel NpUMEHUMOCTH KJIACCUYECKOM MexaHUKH. llocTynarel cnenuanbHON
TEOPUU OTHOCHUTEJIBHOCTH: MHBAPUAHTHOCTb MOJIYJSl CKOPOCTH CBE€Ta B BaKyyMe,
MPUHITUIT OTHOCUTEIBHOCTU DWHILITEIHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKpAIlCHHE
JUTHHBL.

DHeprusi ¥ UMILyJIbC PEISATUBUCTCKONW YACTHILIBI.

CBs13b Macchl C 3HEPrU€il U HUMITYJIbCOM PEISATUBUCTCKOM 4YaCTULIBI. DHEPIus
IIOKOSI.

Pasznen 7. KBanToBasi ¢pusuka

Tema 1. Dnemenmsl K6anmoeou onmuKu

®oronbl. opmyna [Inanka cBsi3u SHEpruu (POTOHA C €r0 YaCTOTOM. DHEPrus
1 UMITyJibC (HOTOHA.

OtkpeiTue u uccinenoBanne Gororddexra. OmpiTel A. I'. CronmeroBa. 3aKOHBI
dotoapdekra. YpaBuenue OinmTeriHa ans ¢dotoddpdexra. «Kpacnas rpanuna»
dhoTtorddexra.

JaBnenue cBera. OnbiTel I11. H. JIeOGenena.

XHUMHUYECKOE NEUCTBUE CBETA.

Tema 2. Cmpoenue amoma

Mopnens atroma Tomcona. OmbiTel Pesepdopna mo paccesHHIO o -YacTHIL
[Imanerapnas wmozgens aroma. Iloctymatsl bopa. H3inydenue u  morsiomieHue
(OTOHOB TIpH TMEpexoJe aToMa C OJHOTO YPOBHS JHEPruu Ha Jpyroil. Bumbl
cnekTpoB. CHEKTp ypOBHEW SHEPrUU aToMa BOJOPOAA.

BonnoBeie cBoiicTBa yactuil. Bomubl e bpoinsa. KopnyckylsipHO-BOTHOBOM
Ty aJTi3M.

CroHTaHHOE U BBIHYXJCHHOE H3ITy4YEHUE.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JOKa3bIBAIOIIUE CIOXHOCTh CTpoeHus sapa. OTKpbITHE
paguoakTuBHOCTH. OmnBITHI Pezepdopna mo ompeneneHnio coctaBa paJloakTHUBHOTO
W3J1y4CHUS. CaoiicTBa anbda-, oera-, raMma-us3JlyYeHHUsI. Bnusiaue
PaAOAaKTUBHOCTH Ha KUBbBIE OPTaHU3MBI.

OtkpeiTHe TIpoTOHAa U HelTpoHa. HykionHas mognens sanpa ['eitzenGepra—
NBanenko. 3apsn sapa. MaccoBoe uucio siapa. M3otonsl.

Anbda-pacnan. DNEKTPOHHBIA W  TMO3UTPOHHBIM  Oera-pacman. [amma-
M3JIyYeHHE. 3aKOH PaJMOaKTUBHOIO PacIaja.

DHeprusi CBsI3W HYKJIOHOB B sjpe. SAnepHsie cuibl. Jledext Macchl sapa.

S nepuble peakunu. /leneHue u CUHTE3 SAEP.

Anepubiii  peaktop. Tepmosiaepubiii cuHTe3. I[IpoOGiaeMbl W MEPCIEKTHUBHI
SIEPHOM SHEPIETUKHU. DKOJOTUYECKUE ACTEKTHI SIACPHOU SHEPTETUKH.



DOneMeHTapHble YacTUIbl. OTKPBITHE MO3UTPOHA.
MeTtonbl HAOMIOACHNUS U PETUCTPALIMHM 3JIEMEHTAPHBIX YACTHII.
®dynaameHnTanabHble B3auMoAeWcTBUsA. EAMHCTBO (u3nMueckoil KapTUHBI MHpa.

MexnpeaMeTHble CBSA3H

Nzyyenne kypca ¢uszuku 0a3oBOro ypoBHs B 11 kjacce OCyIIeCTBISIETCS C
Y4ETOM COLEP)KATENIBHBIX MEXIIPEAMETHBIX CBS3€M C KypcaMH MAaTE€MATHUKH,
OMOJIOTHH, XUMHH, T€OTpapuu U TEXHOJIOTHH.

Meorcnpeomemnvle nonamus, CBSI3aHHBIE C W3YYEHUEM METOJIOB HAyYHOI'O
NO3HAHMA: SIBICHUE, Hay4yHbIH (akT, rumoresa, (u3HuUecKas BEIUYMHA, 3aKOH,
Teopus, HAOMIOACHHUE, IKCIIEPUMEHT, MOJACIUPOBAHUE, MOJICNIb, U3MEPEHUE.

Mamemamuxa:  pelleHWE  CUCTEMbl  YPAaBHEHUH, TPUIOHOMETPUYECKHUE
(GYHKIUM: CHUHYC, KOCHHYC, TAaHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJECTBO, BEKTOPbl M WX NPOECKIHH HAa OCH KOOPAHMHAT, CIIOXKEHHUE BEKTOPOB,
MPOU3BOJHBIE DJIEMEHTAPHBIX (YHKUMH, NPU3HAKK TMOAOOHS TPEYroJbHUKOB,
OTIpeICIICHUE TIIONIAIN INIOCKUX (HUTyp U 00bEMa Tel.

buonocusn: »nekTpuyeckue SABJICHHUS B JKUBOM MPUPOJE, KoyieOaTeIbHbIC
JIBUKCHUSA B >KMBOM IPHUPOJEC, ONTUYECKUE SIBJICHHUS B JKUBOW NPUPOJE, ACUCTBUE
paauanyy Ha )KUBbIE OPraHU3MBI.

Xumusi: CTPOCHHE aTOMOB U MOJIEKYJ, KPUCTAIIMYECKAsT CTPYKTypa TBEPABIX

TEJI, MEXaHU3MbI 00Pa30BaHUsI KPUCTAIUTMUECKON PEIIETKHY, CIIEKTPaIbHBIN aHaAJH3.

leocpaghus:  MarHUTHBIE TONMIOCAa  3€MJIM, 3aJie)Kd  MAarHUTHBIX DY/,
(dhoToChEMKA 3eMHOM MOBEPXHOCTH, MPEACKA3AHUE 3EMIICTPSCEHUM.

Texnonoeus: TWHAM BJIEKTpONEpenady, TEHEepaTop MEPEMEHHOr0  TOKa,
ANEKTPOABUTATENb, WHIYKIMOHHAS TI€Yb, pajaap, pPaauONpPUEMHHK, TEIEBHU30D,
antenHa, tenedon, CBU-meub, NPOEKIMOHHBIN ammapar, BOJOKOHHAs ONTHKA,
coJiHEeYHas baTapes.



IINTIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMSA IIPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHMUSA

OcBoenue mnpeamera «[IpakTukym pemeHust 3amad 1o (U3MKE» Ha YPOBHE
cpenHero oobmero obOpazoBaHusi (0a30BBIA  YPOBEHb) JIOJDKHO OOECHEUUTh
JOCTIDKEHHUE  CIEAYIOIIMX  JUYHOCTHBIX, METaNpeAMETHBIX U  MPEAMETHBIX
00pa30BaTeNbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI
JIM4HOCTHBIE pe3yJbTaThl OCBOEHHsI ydyeOHOro mpeamera «®dusnkay HOIKHBI

OTpakaTb TOTOBHOCTH M  CHOCOOHOCTh  OOYyYaloIIUXCS  PYKOBOJICTBOBATHCA
c(OPMUPOBAHHOW BHYTPEHHEH MO3UIUEH JIMYHOCTH, CHCTEMOH IIEHHOCTHBIX
OpUEHTAllU{,  TIO3UTUBHBIX  BHYTPEHHHX  YOEXIEHUH,  COOTBETCTBYIOIIUX
TPaJAMLIMOHHBIM IIEHHOCTSM POCCHICKOTO OOLIECTBA, PACIIUPEHUE KU3HEHHOTO
OIbITa M OIIBITA JAEATEIBHOCTH B IPOLECCE PEAM3alMU OCHOBHBIX HANPAaBICHUU
BOCHUTATEJIBHON NESATEIBHOCTH, B TOM YHUCIIE B YACTH:

1) rpakIaHCKOT0 BOCIIMTAHUS:

c(hOpPMHUPOBAHHOCTD I'PAXKAAHCKON MO3UIIMUA OO0YUYaIOLIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHUCKOTO 0OIIEeCTBA;

OPUHATHE  TPAAUIMOHHBIX  OOIEYETIOBEYECKHX  TIYMaHUCTUYECKHX |
JIEMOKPAaTHUYECKHUX LIEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO IEATEIBHOCTH B HMHTEPECAX TI'PaXKJAHCKOIO
o011ecTBa, yuacTBOBaTh B CAMOYIIPABICHUU B 00pa30BaTEIbHON OpraHHU3alliy;

YMEHHUE B3aUMOAECHUCTBOBATh C COMAIIBHBIMU MHCTUTYTAMHA B COOTBETCTBUU C
X QYHKIUSMU U HA3HAYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM W BOJOHTEPCKOU AEATEIBHOCTH;

2) NIaTPHOTHYECKOTO BOCIUTAHMS:

c(hopMHUPOBAHHOCTH POCCUHUCKON IpakJaHCKOW HASHTUYHOCTH, TTATPUOTU3MA;

LICHHOCTHOE OTHOLICHUE K TOCYAApPCTBEHHBIM CHMBOJIAM, JOCTHMKEHUAM
POCCHICKUX YUEHBIX B 00JIACTU (PU3UKH U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOTO BOCHHTAHMSA:

c(hOopMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO MOBEACHMUS;

CIIOCOOHOCTh OLIEHMBATh CHUTYallMl0 W NPUHUMATh OCO3HAHHBIE PELICHMUS,
OPUEHTUPYSCh HAa MOPAJIbHO-HPABCTBEHHBICE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
JIESITEIIbHOCTH YYEHOT0;

OCO3HaHHWE JTUYHOTO BKJIAJa B MOCTPOCHHUE YCTOMYMBOTO OYIYIIETO;

4) 3¢TEeTHYECKOT0 BOCIIHTAHMA:

ACTETUYECKOE OTHOLICHUE K MUPY, BKJIFOYasl 3CTETUKY HAay4YHOr'0 TBOPYECTBA,
npucyiero (pu3n4ecKoil Hayke;

5) Tpy10BOT0 BOCHIUTAHMS:



UHTEpPEC K pa3audHbiM chepaM MpodecCHOHATBLHON AESITeIbHOCTH, B TOM
YHCIIe CBSA3aHHBIM C (M3MKON M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOD
Oymymieit nmpodeccuu U peain30BbIBaTh COOCTBEHHBIC YKU3HCHHBIC TIIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHHIO W camM00Opa3oBaHUIO B 00JaCTH
(U3HMKY Ha TPOTSHKECHUHN BCCH JKH3HU;

6) IKOJIOTrNYECKOT0 BOCIHTAHMA:

c(OPMHUPOBAHHOCTh ~ JKOJIOTUYECKON  KYJIBTYpPhI, OCO3HAaHHE TJ00AILHOTO
XapakTepa dKOJIOTHIECKUX MpoOem;

IUIAHUPOBAHUE W OCYUIECCTBIICHUE JCWCTBUU B OKPYXKAIOIIEH CPEAE HA OCHOBE
3HAHMS 1IeJIel YCTOMYNBOTO Pa3BUTHSI YEJIOBEUECTBA;

pacIIMpeHre OIbITa JACATCIBHOCTH JKOJOTHMYCCKOM  HANpaBICHHOCTH  Ha
OCHOBE MMEIOIIMXCS 3HAHUMA 110 (PUBHKE;

7) HIEeHHOCTH HAYYHOTO TO3HAHMSA:

c(hOpMHUPOBAHHOCTP MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSA (DU3UICCKON HAYKH,

OCO3HAaHHE IIEHHOCTH HAy4YHOW JIEATEIIbHOCTH, TOTOBHOCTH B IIpoIiecce
U3ydeHHUS (U3MKH OCYIIECTBIIATh MPOEKTHYIO W UCCIEIOBATEIBCKYIO JEATEIHHOCTD
UHIUBUAYAJIBLHO H B IPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATDBI

IHo3HaBaTe/ibHbIEC YHHBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA
ba3oBblie Toruvyeckue 1eHCTBHUS:
CaMOCTOSITEIILHO dbopmynrpoBaTh U aKTyaJIu3upoBaTh npooiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPEACNATh LEIU JEATEIIbHOCTH, 3aJaBaTh IApaMETPbl U KPUTEPUU HX
JIOCTHKEHUS,
BBISIBISITh ~ 3aKOHOMEPHOCTH M IIPOTUBOPEYMS B PacCMaTpUBAEMBIX
(bU3HYECKUX SABIICHUAX;
pa3pabaTbiBaTh IUIAH PEHICHUS MPOOJeMbl ¢ YYETOM aHain3a HWMEIOIINXCS
MaTepUAIIbHBIX W HEMATEPUAIbHBIX PECYpPCOB;
BHOCHUTb KOPPEKTHUBHI B JIEATEIILHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJSIM, OLIEHUBATh PUCKHU MOCIEACTBUN JEATEIbHOCTH;
KOOPJIMHUPOBATH U BBHITIOHITH PA00Ty B YCIOBUSX PEATHHOTO, BUPTYaIHHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIUICHUE NP PEIICHUU KU3HEHHBIX MPOOJIEeM.
Bba3oBbie ucciienoBaTebCcKkue JAeiCTBUA:
BJIQJIETh HAYYHOW TEPMHHOJIOTHEH, KIIOYEBBIMH MOHATHSAMU M METOAaMU
bu3nuecKoil HayKu;
BIIAJICTh HABBIKAMH y4€OHO-MCCIICIOBATEIILCKON M MPOEKTHOW JEATEIHHOCTU
B 00jacTy (HU3MKHU, CIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEJIBHOMY IOUCKY



METOJIOB pelleHus 3ahay (U3MYECKOTO COJEp>KaHUS, MPUMEHEHHUIO pPa3IUYHBIX
METOJIOB MMO3HAHUS;

BJIAQJETh BHJAMHU JCSITEILHOCTA [0 TIOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIPETAlMK, MPEoOpa3OBaHUI0 ¥ MNPUMEHCHUI0O B PA3IUYHBIX Y4eOHBIX
CUTyalUsiX, B TOM YHKCJE€ MPU CO3AAHUU YUEOHBIX MPOEKTOB B 00JacTH (U3UKH;

BBISIBJISITH  IPUYMHHO-CJICJICTBEHHBIE CBS3M W aKTyaIM3WpOBaTh  3ajady,
BBIIBUTaTh TUIOTE3Y €€ pelIeHUs, HAXOIUTh apryMEHThI Ul JOKa3aTelIbCTBa CBOMX
YTBEPXKJACHUMN, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEIICHHS;

aHaM3UPOBAaTh TMOJYYEHHbIE B XOAE pEIIeHUs 3aJaddl  pPe3yJbTaThl,
KPUTHUYECKHU OLIEHWBATh MX JIOCTOBEPHOCTh, MPOTHO3MPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

cTaBUTh W (OpMyIupoBaTh COOCTBEHHBIC 3aJaydl B 0Opa3oBaTeIbHOU
JEeSITeIbHOCTH, B TOM UYHMCIIE IPU U3YYEHUH (PU3UKY;

JaBaTh OICHKY HOBBIM CHUTYyAIlMsSIM, OICHUBATH MPUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCHUTh 3HAHWUA 1O (U3MKE B MPAKTHYECKYIO  O0JIACTh
KHU3HENIEATSILHOCTH;

YMETh HHTETPUPOBATh 3HAHHS U3 PA3HBIX MPEAMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIC HJICH, ITPEIJIaraTh OPUTHHAIBHBIE TTOAXObI H PEIICHUS;

CTaBUTh MPOOJIEMBI U 33[1a4H, JOMYCKAIOIINE abTEPHATUBHBIC PELICHHUS.
Pa6ora ¢ undopmanueii:

BJIQJICTh HABBIKAMH IMOJIydCeHUs HWHPOpMAIK (DU3UUECKOTO COICPXKAHUS W3
UCTOYHUKOB PAa3HBIX THIIOB, CAMOCTOSITCILHO OCYIIECTBIIATh TIOUCK, aHAIU3,
CHUCTEMATH3alMI0O W WMHTEPIPETAINi0 WH(GOPMAlMU pPa3INdHBIX BHIOB U (HOpM
MIPEICTABJICHNUS;

OIICHUBAThH JOCTOBEPHOCTHh MH()OPMAITHH;

UCTIONb30BaTh  CpelICcTBa  MH(DOPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHIA B PEUICHHH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OpPTaHU3AIMOHHBIX
3a/a9 ¢ cOONIFoACHNEM TPEeOOBAaHHMI APTOHOMHUKH, TEXHUKH OC30MMaCHOCTH, THTHCHBI,
pecypcocOepexeHus, MPaBOBBIX W OSTUYECKMX HOPM, HOPM HH(POPMAIMOHHOM
0e30MacHOCTH;

co3/aBaTh TEKCThl (DU3UYECKOTO COAEPXKAaHUSA B pPAa3NUYHBIX (opmarax ¢
y4éTOM Ha3HaveHUs WH(DOpPMAIMKU U TENEBON ayIUTOPUH, BHIOUpPAs ONTUMAIIbHYIO
dbopMy TIpecTaBlIeHUsT U BU3yaIU3alllu.

KoMMyHHKaTHBHbIE YHMBepcaJibHble y4eOHbIe JeiCTBHA:

OCYIIECTBIIATH OOIIEHUE HA YPOKaxX (PU3UKH U BO BHE-YPOUHOU JESATEIBHOCTH;

pacrno3HaBaTb ~ NPEANOCBUIKM  KOH(IMKTHBIX  CUTyallMid W cMsr4artb
KOH(JIUKTBL;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOKO TOYKY 3pPEHHUSI C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB;



IIOHMMaTh M MCIIOJb30BaTh NPEMMYILECTBA KOMAHIHOW W WHJIWBUIYaJbHOU
paboThI;

BBIOMpaTh TEMATHKy M METOABl COBMECTHBIX IEHWCTBHH C Y4ETOM OOIIHMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YIEHA KOJUIEKTHUBA;

NPUHUMATh  LEJIA  COBMECTHOM  JICSITEJIIbHOCTH,  OpPraHW30BBIBATH U
KOOPJAMHHUPOBATh JCUCTBUS MO €€ JOCTHKEHUIO: COCTAaBIATh IUIAH JCHUCTBUMU,
pacnpenensaTh poJid C Y4ETOM MHEHUH YYacCTHHKOB, OOCYXKIaTh pPE3yJIbTaThl
COBMECTHOM paboThlI;

OIICHMBATh KAa4€CTBO CBOETO BKJIAJA M Ka)JIOr0 YYaCTHHUKAa KOMaHIbl B OOIIMIA
pE3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

MpeajaraTb HOBBIE IIPOEKThI, OLECHMBATh HJAEU C T[O3ULUAM HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBIISITh  TO3UTHUBHOE CTPATETHYECKOE TIOBEACHHE B  Pa3JIMYHBIX
CUTYAaIIUSAX, TPOSBIATH TBOPUYECTBO U BOOOpaKEHNE, OBITH MHUITHATHBHBIM.

PeryisiTuBHbIe yHMBepcajbHble y4eOHble NelCTBHA
Camoopranm3anms:

CaMOCTOATENIbHO OCYILIECTBIATh IO3HABATEIbHYIO JESATENBHOCTh B 00JacTU
¢u3MK W acCTPOHOMHUH, BBIBIATH MNPOOJEMBbI, CTaBUTh U  (POPMYIUPOBATH
COOCTBEHHEBIC 3aJ1aYH;

CaMOCTOATENILHO COCTaBIIATh IUIAH PEHICHUS PAcUYETHBIX U KAaueCTBEHHBIX
3a7a4, TUIaH BBIMIOJIHEHUS! MPAKTUYECKON pabOThl ¢ y4ETOM HMMEIOLIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M MPEANOUTECHUH;

JTaBaTh OIICHKY HOBBIM CHUTYalIUsIM;

pacHIMpATh paMKH Y4EOHOTO TpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHIM;

JenaTh OCO3HAHHBIM  BBIOOpP, apryMEHTHpOBaTh €ro, OpaTh Ha cedd
OTBETCTBEHHOCTD 3a peIIeHHE;

OIICHUBATh MPUOOPETEHHBINA OIIBIT;

crocoO0CTBOBaTh (OPMUPOBAHUIO U TPOSIBICHHUIO JSPYAULIMA B 00JacTu
($buU3MKH, TOCTOSTHHO TOBBIIIATE CBOW 00pa30BaTEIbHBIA U KYJIbTYPHBINH YPOBEHB.
CaMOKOHTPOJIb, IMOUMOHAJIbHBIH HHTE/JIEKT:

JaBaTh OIICHKY HOBBIM CHTYaIlMsiIM, BHOCHTH KOPPEKTHUBBI B JACSITECIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YIHTATOB IIEIISIM;

BIAJCTh  HAaBBIKAMU  TIO3HABaTEIbHOW  pediekcur  Kak  OCO3HaHUS
COBEpIIAEMbIX JIEUCTBUH U MBICIUTENBHBIX TMPOLECCOB, HMX PE3yJbTaTOB U
OCHOBAHMUH;

UCIIOJIb30BaTh MPUEMBI PEQIIEKCUU IJi1 OLUEHKU CUTyalluu, BbIOOpa BEPHOTO
peleHus;

YMETh OIICHMBATh PHUCKH U CBOCBPEMEHHO NPHHHUMATh pEIICHUS MO0 UX
CHIDKEHHUIO;



OPUHUMATh MOTHBBI M apryMEHThl JPYTrUX TpU aHaju3e pe3yJbTaToB
NesITeIbHOCTH;

NPUHAMATE Ce0sl, TOHUMAsi CBOU HEJOCTATKU M JOCTOWHCTBA;

NPUHUMATh MOTHBBI M apPryMEHTBHI JIPYTHMX TPU aHAINW3E PE3yIbTaTOB
NesITeIbHOCTH;

NpHU3HABaTh CBOE MPABO W MPABO JPYTHX HA ONIMOKH.

B mporecce HOCTHKEHUST TMYHOCTHBIX PE3yJbTATOB OCBOEHUS MPOTPaMMBI TIO
buszuke M ypoBHA cpemHero o0miero 00pa3oBaHMS Y OOy4YaroIIMXCs
COBEPIICHCTBYETCS AMOIMOHATHHBIH WHTEIICKT, IPEIIOJIAT A0
Cc(OPMHUPOBAHHOCTH:

CaMOCO3HAHUS, BKJIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATHHOE
COCTOSIHME, BUAETh HAIpPAaBIECHUS Pa3BUTHUA COOCTBEHHOW AMOILMOHANIBLHOU chepsl,
OBITH YBEPEHHBIM B ceO€;

CaMOpPETYJIMPOBAHMS, BKIIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE TMPUHUMATh
OTBETCTBEHHOCTh 3a CBO€ TIOBEJIEHHE, CIOCOOHOCTh  aJalTUpPOBAThCS K
HYMOIMOHAILHBIM U3MEHEHUSIM U MPOSBISATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHBAIMM, BKIIOYAIONIEH CTpeMJIEHHE K JOCTHKEHHUIO LU U
yCHexy, ONTUMHU3M, WHUIMATHUBHOCTb, yYMEHHE JIEHCTBOBATh HCXOAS M3 CBOUX
BO3MOKHOCTEH;

IMIMATHUH, BKIIOYAIOUIEH CIOCOOHOCTh MOHUMATh 3MOIMOHAIBHOE COCTOSHHE
JNPYTHX, YYUTBIBATH €r0 TPU OCYHICCTBICHUH OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHIO M COTICPS)KHBAHHIO;

COIMAJIbHBIX HABBIKOB, BKIIIOYAIOIIMX CIIOCOOHOCTh BBICTPAMBATh OTHOIICHUS
C IPYTUMH JTFOJIBMH, 3a00TUTHCS, TIPOSBIISTh UHTEPEC W pa3pemiaTh KOH(QIUKTHL

MNPEAMETHBIE PE3YJIbTATHI
K xoniy oOyuenust B 10 kiacce npeaMeTHbIE pe3yIbTaThl HAa 0230BOM ypOBHE

JOJKHBI OTPaKaTh C(HOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MPUMEpPax poJib U MeCcTo (PU3UKA B (POPMHUPOBAHUH
COBPEMEHHOM HAyYHOM KapTHUHBI MHUpPa, B Pa3BUTUH COBPEMEHHOM TEXHUKU U
TEXHOJIOTUH, B IIPAKTUYECKOM ACATEIBHOCTH JIIOACH;

YUUTHIBATh TPAHULIBI TPUMEHEHHUS] M3YUYEHHBIX (PU3UUYECKUX  MOJENCH:
MaTepHalibHasi TOYKa, MHEpIHMalbHAsA CHCTeMa OTCuY€Ta, aOCOJIOTHO TBEPIOE TEIO,
UJCAIbHBIA Ta3, MOJAEIH CTPOCHHUS Tra30B, JKUIKOCTEH M TBEPABIX TEJ, TOYEUYHBIN
AIIEKTPUUYECKUMN 3aps] IpU pelieHuH (PU3NUEeCKuX 3a/ad;

pacrno3HaBaTh (U3UYECKHE SBICHUS (MIPOLIECCH) U OOBSCHATH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISPHO-KMHETUYECKOM TEOPUM CTPOEHHUS BEIECTBA H
ANEKTPOAMHAMUKHU: PABHOMEPHOE U PaBHOYCKOPEHHOE MPSIMOJHUHEHMHOE IBHKECHHE,
CBOOOJHOE TAaJieHUE TeJ, JABW)KCHHE IO OKPYXKHOCTH, WHEPIUS, B3aUMOCHCTBUE
ten, muddys3us, OpOyHOBCKOE ABMKEHHE, CTPOCHUE >KHIKOCTEH W TBEPIBIX TEII,



U3MeHeHue 00bEMa TeJ MpH HarpeBaHuU (OXJIAXACHUH), TEIUIOBOE paBHOBECHE,
UCIIApEHHE, KOHACHCAlWs, IUIABICHUE, KPUCTALIM3alUs, KHUIIEHUE, BJIAXKHOCTh
BO3/yXa, MOBBILICHUE [ABJICHUS Ta3a MPU €ro HArpEeBAaHUM B 3aKPBITOM COCYJE,
CBA3b MEXJY IapaMeTpaMM COCTOSHMS ra3a B HM30IPOLECCax, IEKTPU3ALMA Tedl,
B3aNMOJICMCTBUE 3apPsA0B;

OMUCHIBATh MEXAHUYECKOE JBW)KEHUE, HCIOJNb3ys (PHU3NUYECKHe BEIUYUHBL:
KOOpAMHATA, IIyTh, IIEPEMEIIECHUE, CKOPOCThb, YCKOPEHHME, Macca Tena, CHuia,
UMITYJIbC Te€JIa, KUHETHYECKas HHEPIUs, NOTCHLMAJbHAs DHEPIHs, MEXaHW4YeCKas
paboTa, MexaHMYecKass MOIIHOCTh; TMPU ONHCAHUM TPABUIBHO TPAKTOBATh
¢u3nyecKkuil CMBICI HCIOJIb3YEMBbIX BEJIMYHMH, HMX OO0O3HAYEHUS W EIUHUIIB,
HAXOJUTh (OPMYJIbI, CBSI3BIBAIOIINE AAHHYIO (DU3UYECKYIO BEJIUYUHY C JAPYTHUMHU
BEJIMYMHAMMU;

ONUCHIBATh W3YYECHHBIC TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SBIICHUS,
UCTIONIb3YysT  (DU3MYECKUE BEJIMYMHBI: JaBJICHUE Trasza, TeMIeparypa, CpeIHss
KMHETUYECKAsT DHEPrusl XaoTUYECKOrO JBMKEHMS MOJIEKYJ, CpEIHEKBaJIpaTU4Has
CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSs OJHeprusi, padbora Trasa,
KOX(POUIIMEHT TOJE3HOTO JIEHCTBUS TEIJIOBOTO JBWTaTelis; NpHU OIHCAHUU
NpaBWIBHO TPAaKTOBaTh (DU3MYECKUN CMBICI HUCIOJB3YEMbIX BEJIMYMH, UX
0003HAaUeHUA U  €IUHUIBI, HAXOAUTh (OPMYJbI, CBS3BIBAIOLIUE JAHHYIO
(u3HYECKyl0 BEIUYUHY C JPYTUMHU BEIUUUHAM;

ONUCHIBATh U3YYEHHBIE SJICKTPUUYECKUE CBOMCTBA BEHIECTBA W SJIECKTPHUUYECKHUE
ABJICHUA (TIPOIIECCHI), MCTONB3Ysl (HU3MUECKUE BEIMYMHBI: DJICKTPUUECKHUU 3apsij,
AIIEKTPUYECKOE TI0JIE, HAIPSHKEHHOCTh IOJIA, MOTEHLMAJ, Pa3sHOCTh IOTEHIMAJIOB;
Opy  OMHCAaHUM TPABUJIBHO TPAKTOBaTh (PU3WYECKUN CMBICT HCIOIb3YyEMBIX
BEJIMYMH, MX OOO3HAYEHUsT W E€IUHULBL, YKa3blBaTh (HOPMYJbl, CBS3bIBAIOIINE
JNaHHYIO (DU3MUYECKYI0 BEJIMYMHY C APYTHMHU BEIMYUHAMU;

aHAIM3UPOBATh (PU3WYECKUE TMPOIIECCHl U SBICHUS, HCHONB3Yd (Pu3ndecKkue
3aKOHBI W MPUHIMIIBL 3aKOH BceMupHOTO Tsarotenus, I, I u III 3akonsl HeroToHa,
3aKOH COXpPAaHEHMS MEXaHWYECKOW DOHEpPruM, 3aKOH COXpaHEHUs HMILYJIbCa,
MPUHLWI CYNEPHO3ULMNA CHWJ, MPUHLWI PABHOINPABHS HHEPLUHUAIBHBIX CHUCTEM
OTCY€Ta, MOJEKYJISAPHO-KUHETUYECKYI0 TEOPUI0 CTPOCHHMS BELIECTBA, TIa30BbIC
3aKOHBI, CBSI3b CPEIHEM KWHETUYECKOW SHEPrUU TEIUIOBOIO JBMXKEHUS MOJEKYHI C
aOCOJIIOTHOM TeMIepaTypol, NMEpBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPAHEHUS
ANEKTPUYECKOTO 3apsAna, 3akoH KyjnoHa, ©Opu 3TOM pas3inyaTh CIOBECHYIO
(GbOpMyIMPOBKY 3aKOHA, €r0 MaTeMaTUYeCKOe BBIpAKEHHWE W YCIOBHUS (TPaHUIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSACHATh OCHOBHBIC NMPHUHIIMIBI JEHCTBUS MAIIUH, IPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3inyaTh YCIOBUS WX OE30MacHOTO HCIOJIb30BAHUS B TOBCEIHEBHOMU
YKU3HH;

BBIMOJHATh AKCHEPUMEHTHl 10 HCCIENOBaHHIO (U3MYECKUX SBICHUM U
IIPOLIECCOB C HCIOJB30BAHUEM IIPSAMBIX U KOCBEHHBIX H3MEPEHHUH, IPU ITOM



dbopmynupoBath npobiaemMy/3agady W THUIOTE3Y y4eOHOTO SKCIIEPUMEHTa, cOOupaTh
YCTaHOBKY W3 MPEIJIOKEHHOTO 000PYJOBaHUs, MPOBOJUTH OMBIT U (POPMYIUPOBATH
BBIBO/IBI;

OCYIIECTBJISATh NMPSMbIE U KOCBEHHBIE M3MEPEHMSI (DU3UUYECKUX BEIUYUH, MPU
TOM BBIOMPATh ONTUMAJbHBIA CIOCOO HM3MEPEHUST M HCIOJIb30BaTh HM3BECTHBIC
METO/1bl OLICHKHU NOTPEIIHOCTEN U3MEPEHUM;

UCCJIeIOBAaTh  3aBUCHUMOCTH  MEXAY  (U3MUYECKUMH  BEIIMYMHAMU  C
UCIOJIb30BAHUEM TPSIMBIX HW3MEPEHUM, MNpPU OSTOM KOHCTPYHUPOBATH YCTaHOBKY,
(buKCHpOBaTH PE3yJIbTAThI MOTYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEJIUYHMH B BHUJIEC
Tabnuil ¥ rpaduKoB, JeNaTh BBIBOJABI IO PE3yibTaTaM HCCIEAOBAHMUS;

coOnrofaTh npaBwia 0€30MacHOro TpyJa NpU IMPOBENEHUM HCCIEIOBAHUN B
pamMKax Yy4yeOHOro »JKCIIEpUMEHTa, Y4YeOHO-UCCIEAOBATEIbCKOW U MPOEKTHOM
NESTENHPHOCTH C HCIOJIb30BAaHUEM HW3MEPUTEIBHBIX YCTPOWCTB M J1abOpaTOpHOTO
000pyTIOBaHUS;

pemiath pacuy€THble 3aJaydl C SBHO 3aJlaHHOW (DU3MYECKON MOJEIbIO,
UCIOJIb3Ysl (PU3MYECKUE 3aKOHBI M MPUHLUIIBI, HA OCHOBE aHalIM3a YCJIOBHUS 3aJaud
BBIOMpATh (DU3UYECKYI0 MOJIETb, BBIACIATh (U3HUECKHE BEIUYUHBI U (DOPMYIIBI,
HEOOXOaMMble sl €€ pelleHUs,, MPOBOIUTH PAacUYEThl M OLIEHUBATh PEATbLHOCTh
MOJIYYCHHOTO 3HAYCeHUS (PU3NYECKON BEIHUNHBI;

peliaTh KaueCTBEHHbIC 3a/lay: BBICTPAaWBaTh JIOTUYECKHU HENPOTUBOPEUUBYIO
IEMOYKY pacCyXJICHHH C OMOpOd Ha W3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
(bU3UYCCKHE SBICHUS;

HCIIOJIb30BaTh MPH PEIICHUN YUYEOHBIX 3a/1a4 COBPEMEHHBIC MH(POPMAIMOHHBIC
TEXHOJIOTUU [IJISl TIOMCKA, CTPYKTYPHUPOBAHMSI, MHTEPIIPETAIMN U TMPEACTABICHUS
y4eOHON ¥ HAy4YHO-TIONMYJSIpHOM WHQGOpMAIMK, TOJIYYEHHOWM W3 Pa3IudHbIX
WMCTOYHUKOB, KPUTUUECKH aHAIM3UPOBATh MOIy4YaeMyl HH(POpPMAIIUIO;

IPUBOJUTH MPUMEPHI BKJIAJa POCCHUICKUX M 3apyOeKHBIX Y4EHBIX-(U3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU
1 TEXHOJIOTHUM;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM KU3HU AJIS
oOecrieyeHrs 0e€30MacHOCTH TpU oOOpalleHuu ¢ npudopaMu MU TEXHUYECKUMU
YCTPOMCTBAMHU, JUIsl COXpPAHEHUS 3/I0pPOBbsi M COOJIOJCHHS HOPM HKOJIOTHYECKOTO
MOBEICHUA B OKPYXKAIOIIEH CpEJIE;

paboTaTh B Tpymme C BBHINOJHEHHEM PA3JIHYHBIX COIMAIBHBIX POJIEH,
IUIAHUPOBATh pabOTy TPYIIbI, PALMOHAIBHO paclpedeniarh OOA3aHHOCTU W
IUTAHUPOBATh JCSITEIILHOCTh B HECTAHIAPTHBIX CHUTYAIUSAX, aJCKBAaTHO OIICHUBATh
BKJIQJl KaXJ0r0 M3 YYAaCTHUKOB TPYNIbI B PEIICHUE PAcCMATPUBAEMON MPOOJIEMBI.

K koHiy oOyuenus B 11 kjacce npeaMeTHbIE pe3ysbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaKaTh C(HOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUI:

JN€MOHCTPUPOBAaTh Ha MpPUMEpPax poJib U MeCTo (PU3UKU B (POPMHUPOBAHHUU
COBPEMEHHOM HAy4YHOW KapTHUHbI MHpA, B Pa3BUTHH COBPEMEHHOW TEXHHUKH U



TEXHOJIOTUM, B MNPAKTHYECKOW JESTEIBbHOCTH JIFOJEH, LEIOCTHOCTh WU E€IUHCTBO
(bu3HYeCcKOi KapTUHBI MUDA;

YYUTHIBATh TPAHUIBI TPUMEHCHHUS] HM3YYEHHBIX (U3MYECKUX  MOJCICH:
TOYEYHBIA DJIEKTPUUYECKUM 3apsj, JIyd CBETAa, TOUCUHBIA MCTOYHUK CBETa, SiJCpHas
MOJIeSIb aTOMa, HYKJIOHHas MOJENb aTOMHOIO Sapa MpH peHieHUH (QU3UISCKUX
3a/1a4;

pacro3HaBath (pU3MUECKUE ABJICHUS (TIPOLECChI) U OOBICHATH MX Ha OCHOBE
3aKOHOB JJICKTPOJAMHAMUKH M KBAHTOBOM (DH3MKH: DJIEKTPHUECKAs IMPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMUMHUYECKOE, MArHUTHOE JCHCTBHUSI TOKa, B3aUMOJCHCTBHUE
MarHuTOB, DJJEKTPOMAarHWTHas WHAYKIMSA, JEHWCTBHE MAarHUTHOTO TIOJS  Ha
MPOBOJHUK C TOKOM M JBWXKYIIUWCA 3apsj, DJIEKTPOMArHUTHBIE KOJICOaHWsS U
BOJIHBI, TPSMOJMHEHHOE pPACIPOCTPAHCHUE CBETa, OTPAKCHHUE, MPEIOMIICHUE,
uHTeppepeHnys, audpakmus W TOJApU3AIMsa  CBeTa, JUCHEPCHS  CBETa,
dotoanektpuaeckuii d3dpdext (porodddekr), cBeToBOE naBleHHE, BO3HUKHOBEHHE
JUHEWYATOTO CIIEKTpa aroMa BOAOpPOAAa, ©CTECTBEHHAas W  HMCKYCCTBEHHas
PaANOaKTUBHOCTb;

OTNUCHIBATh M3YYEHHBIE CBOWCTBA BEIIECTBA (IJIEKTPUUYECKUE, MarHUTHBIE,
OTITHYECKHE, AIEKTPUUIECKYIO IIPOBOIUMOCTH Pa3ITMIHBIX cpenm) u
AJICKTPOMArHUTHBIC  SIBICHUS (MPOIECCHI), HCIONB3yS (U3UUECKHE BEITNIMHBI:

ANIEKTPUYECKUIN 3apsiji, CUjla TOKa, DJIEKTPUYECKOE HAMPSIKEHHUE, JJICKTPUUYECKOE
CONPOTHBIJICHUE, PA3HOCTHh MOTEHIIMAJIOB, 3JICKTPOJBIDKYIAs CHiia, paboTa TOKa,
WHIYKIMST MarHUTHOrO TMoJisi, cwia Awmmnepa, cuina JlopeHia, WHIYKTUBHOCTh
KAaTYIIKWA, SHEPTHs SJCKTPUYECKOTO M MArHUTHOTO TIOJieH, MEepUoa M YacToTa
KojeOaHuii B KojeOaTeIbHOM  KOHType, 3apsj W CHla ToKa B MpoIiecce
TFapMOHHMYECKHUX  DJIGKTPOMArHUTHBIX  KoJieOaHud, (HOKyCHOE pacCTOsSHHE W
ONTHYECCKAs CWJIA JIMH3BI, MPH OMHCAaHWW TPABUIBHO TPAKTOBAaTh (HH3UUCCKUI
CMBICJT HCIIOJIb3YEMBIX  BEJIMYMH, WX OO0O3HAYEHUS U EIUHUIIBI, YKa3bIBaTh
(hOopMyTIBI, CBS3BIBAIOIIUE TaHHYIO (PU3NYECKYIO BETUUYHHY C APYTUMH BEIMYUHAMU;
OTNHUCBHIBATh HU3YUYEHHBIC KBAHTOBBIC SIBJICHUS M TIPOILIECCHI, HCIOJIb3YS
(bU3UYECKUEC BEIMYHMHBI: CKOPOCTH JJICKTPOMArHWTHBIX BOJIH, JJTMHA BOJHBI W
4acToTa CBETA, SHEPTUs U MUMMYJbC (POTOHA, IEpUOJ MoJypacnaaa, SHEPrusi CBIA3U
aTOMHBIX siiep, TPU ONHUCAHWUU TIPABWIBHO TPAKTOBATh (PU3UUECKUN CMBICI
WCIIOJIB3yeMBIX BEJIMYMH, WX OOO3HAYCHMS] W CIUHUIIBI, yKa3biBaTh (DOPMYIIBI,
CBSI3BIBAIOIIME JIAHHYIO (PU3MYECKYI0 BEIMYMHY C JPYTMMHU BEJIWYHWHAMH,
BBIYHCIIATh 3HAYCHUE (PU3NUECKOW BEIUYHHBI;

aHAJTM3UPOBATh (U3UYECKHUE TMPOLECChl U SBJICHUS, HCIOIB3YS (U3UUYECKUE
3aKOHBI W TPUHIUIBL: 3aKoH OMa, 3aKOHBI TMOCJIEI0BATEIBLHOTO M MapaylIeIbHOTO
COCOUMHEHUSI IPOBOJHUKOB, 3aKOH J[koyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOM
WHIYKIMKM, 3aKOH TPSIMOJIMHEHMHOTO PaclpOCTPaHEHUS CBETa, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI TPEJOMJIEHHMS CBETa, ypaBHeHHe OuHIUTeHHa a1 ¢dotorddekra,
3aKOH COXPAaHEHHUs HHEPIHH, 3aKOH COXPAaHCHMsI HMMITYJIbCA, 3aKOH COXPAHCHHS



JIEKTPUUECKOrO 3apsfa, 3aKOH COXPAHEHUs MacCOBOIO 4MCIIA, MOCTyJaTel bopa,
3aKOH PaJIMOaKTUBHOIO paclaja, IpH 3TOM pas3iinyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MAaTeMaTHYeCKO€ BBIPAKEHHE U YCJIOBHUS (TpaHUIbI, OOJIACTH)
IPUMEHUMOCTH;

OTpeeNsITh HaIMpaBiICHUE BEKTOpAa MHIYKIMHW MArHUTHOTO IOJSI MPOBOJHUKA
C TOKOM, cujibl AMrnepa u cuibl JIopeHna;

CTPOUTb U OIUCHIBATh H300pa)KCHHE, CO3/1aBaEMOE IUJIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBINIOJIHATD DKCIIEPUMEHTBHI IO UCCIENOBAaHUI0 (U3MYECKUX SIBICHUU W
MPOLIECCOB C HCIOJb30BAHUEM MPSIMBIX MU KOCBEHHBIX HW3MEPEHU: TPHU ITOM
dbopmyaupoBath mpobiaemMy/3agady U THUIOTE3y YYEOHOro 3KCIEpPHMEHTa, COOMpaTh
YCTaHOBKY M3 TMPEJIOKEHHOTO 000PYIOBaHUS, MPOBOAUTH OMBIT U (POPMYIHPOBATH
BBIBO/IBI;

OCYLUECTBJIATh NMPSMbIE U KOCBEHHbIE U3MEPEHUs (PU3UUECKUX BEIUYMH, IPU
TOM BBIOMpPATh ONTHUMAIBHBIM CIOCOO HM3MEPEHUST W MCIOJB30BaTh W3BECTHBIC
METO/Ibl OLICHKHU NOTPEIIHOCTEN U3MEPEHU;

HCCJIeIOBATh 3aBUCUMOCTH (PU3MYECKUX BEITUYHMH C HCIOIH30BAHUEM MPSMBIX
U3MEpPEHUN: TPU 3TOM KOHCTPYUPOBAaThb YCTAaHOBKY, (PUKCHPOBATh pe3yJbTaThl
MOJlyYEHHOW 3aBUCHUMOCTH (U3UYECKHX BEIMYMH B BUAE TaOmull U TpaduKoB,
JIeNaTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEI0BaHNUS;

coOmogaTh MpaBmiIa OC30MMACHOTO TPyJa TpPH TPOBEACHWN WCCIICIOBAHUN B
pamMKax ydeOHOro HSKCIEepUMEHTa, Y4eOHO-UCCIEIOBATEIbCKOW M  MPOEKTHOM
JESATENbHOCTH C HCIOJIb30BAaHUEM HW3MEPUTEIBHBIX YCTPOWCTB M J1a0OpaTOpPHOTO
000pyTI0BaHUS;

pemiath pacy€THBIC 3aJadyd C SBHO 3aJaHHOW (DU3MYECKON MOJEINbIO,
UCTOJNIb3Ysl (pU3MYEeCKre 3aKOHBI M MPUHIUIIBI, HA OCHOBE aHAJM3a YCJOBHS 3a7aud
BbIOMpaTh (PU3MUECKYI0 MOJIENb, BBIICIATH (DU3MUECKUE BEIMYUHBI U (POPMYJIHI,
HEOoOXoauMbIe JUIsi €€ PpEIIeHHUs, MPOBOIUTH Pacdy€Thl W OIEHUBATH PEATHHOCTH
MOJTyYEHHOTO 3HAUEHUS (PU3NUECKON BEITHMUUHBI,

peuaTb KayeCTBEHHBIE 3a/1aud: BBICTPAMBATh JIOTMUECKH HETPOTHUBOPEYUBYIO
IEMOYKY pacCyXJICHWH C OMOpOod Ha W3yUYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
(bU3UYECKHE SBICHUS;

UCIIOJIb30BaTh MPH PELICHUU YYEOHBIX 3a]1a4 COBPEMEHHbIE MH(POpPMALMOHHBIE
TEXHOJIOTUU [UISl TIOMCKA, CTPYKTYpPUPOBAHMS, MHTEPIPETAUU U MPEACTABICHUS
y4eOHOM U HAy4YHO-NOMYJSIpHOM UWHGOPMALMK, TOJIYYEHHOM M3 pPa3INdHbIX
MCTOYHUKOB, KPUTUYECKH aHAJIU3UPOBATh MOIYyYaeMyl HH(POpPMaIHIO;

OOBACHATh TNPUHUUIBI JEHCTBUS MallUH, MNPUOOPOB U  TEXHUYECKUX
YCTPOMCTB, pa3inyaTh YCIOBHUS MX OE30MacHOTO HCIOJIh30BaHWS B TOBCEIHEBHOM
KU3HU;



MPUBOJUTH MPUMEPHI BKJIaJa POCCHUHCKUX M 3apyOeKHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IIPOIECCOB OKPYKAIOIIETO MHpPA, B pPa3BUTHE
TEXHUKHM U T€XHOJIOTHH;

HCII0JIb30BaTh TEOPETUYCCKHUE 3HAHUS MO (PU3UKE B TOBCETHEBHOM >KU3HH IS
obecrieueHnss 0€30MaCHOCTH TMPU OOpalleHud ¢ TpudopaMu W TEXHUYECKUMU
YCTPOMCTBAMH, IJII COXPAHEHHUS 370POBbS U COOJIOICHHS HOPM DSKOJOTHYECCKOTO
MOBEACHUA B OKPYXKAIOLIEH CPEJIE;

paboTaTh B Tpymme C BBHINOJHEHHEM PA3JIMYHBIX COIMAIBHBIX POJIEH,
IJIAHUPOBaTh PpabOTy TPYNIMbL, PANUOHAIBHO PACHPENCTATh OOS3aHHOCTH U
IJIAHUPOBATh JICATENBHOCTh B HECTAHAAPTHBIX CUTyalUsX, aJICKBATHO OLICHWBATh
BKJIaJ] KaXJI0T0 M3 YYACTHHUKOB TPYMIBI B PEIICHUE PAaCCMaTPHUBAEMOM MPOOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
Ne Tema KoimuecTBO
4acoB
1. dusnueckas 3amada. Kimaccudukanus 3amad 4
2. [IpaBuna u mpuémel pemeHus GpU3NIECKUX 3a1ad 6
3. JlMHaMUKa M CTaTHUKa 9
4 3aKOoHBI COXpaHEHUS 8
5. CrpoeHune u CBOMCTBA ra3oB, JKHIKOCTEH, U TBEPIABIX TEI 6
6. [TonBenenne uroros 2
Bcero 34
11 KJIACC
Ne Tema KosmuecTBo
4acoB
1 | OCHOBBI NMEKTPOJUHAMUKA 6
2 | KonebaHus u BOJHBI 14
3 | Onruka 8
4 | KBantoBas (usmka 6
Bcero 34




HOYPOYHOE IIVIAHUPOBAHUE

10 KVIACC
Ne Tema ypoka Hara
U3y4eHust
dusnueckan 3amava. Kinaccupukanus 3agau (4 u)

1 | Yro takoe ¢usuyeckas 3amgaua? CocraB Qu3MUecKol 3aqauu.
Knaccuduxamus ¢uznueckux 3amad.

2 | Knaccudukarus ¢uzndeckux 3agad mo TpeOOBaHHMIO,
COJIEpKaHUIO, crIoco0y 3a1anus, cnocoly pemienust. [Ipumepst
3aJ1a4 BCEX BHUJIOB.

3 | CocraBnenue ¢uzmueckux 3agad. OCHOBHbIE TpeOOBaHUS K
cocTaBJIeHUIO 3a7a4. CrocoObl U TEXHUKA COCTABJICHUS 3ajad.

4 | O6obmenue no teme: «Kinaccudukanusa ¢uznueckux 3agad.
CocraBnenue QU3NYECKUX 3a7a4 »

IMpaBuiaa u npuémbl pemennsi pusudecknx 3agaay (6 1)

5 | Obume TpeboBanus. DTanbl penieHus 3agad. YucioBoil pacuér.
Hcnonb30BaHre BBIYMCIATENBHOM TEXHUKHU JJISI PACYETOB

6 | Paznuunbie mpuembl U COCOOBI PEUICHHs: T€OMETPUUECKHUE IPH-
EMBI.

7 | Paznuunble mpueMbl U CIOCOOBI PEHICHUS: alTOPUTMBbI

8 | Paznuunbie mpueMbl U CIIOCOOBI pEIICHUS: aHAIOTHH.

9 | Meton pa3mepHOcTel, rpaduueckue pemeHus 1 T.]1.

10 | O6o6menue mo teme «lIpaBuna u mpuEMbI pemeHus pU3MIecKux
3aau»

Junamuka u ctatuka (9 9)

11 | [IpsimonuHeitHOE paBHOMEpHOE nBMkeHHUE. [ padudeckoe
Mpe/CTaBlICHNEe JABMKEHUS W pelieHue 3aaad Ha P/ paznumunbivu
crioco0amu (KOOpJIMHATHBIN U Tpaduyeckuil). Pemenue 3amnay Ha
CPEIHIOI0 CKOPOCTh (aropuT™).

12 | Yckopenue. PaBHOnepeMeHHOE IBHYKEHHUE: IBUIKCHUC TTPH
pasroHe u TopMmoxkeHuu. [lepemenienre npu paBHOYCKOPEHHOM
nBuwkeHud. ['paduueckuil 1 KOOPJMHATHBIN METObI peleHUs
3aga4d Ha PY]I

13 | XapakTepuCTUKU IBMXKEHUS TEJ MO OKPYKHOCTHU: YIIIOBasI
CKOPOCTb, ITUKINYECKAsl 9acTOTa, IICHTPOCTPEMUTEIHLHOE
YCKOpEHHE, MEepPHoJl U YacToTa oOpalieHus

14 | Pemenue 3amay Ha 3akoHbl HproTOHA TO anroputMmy. JIBmkeHue
TeJa MojA AEUCTBUEM HECKOJBKUX CHIL

15 | JIBmwkeHue Ten Mo HAKJIOHHOM TUIOCKOCTH

16 | JIBmwxeHUE CBSI3aHHBIX TEl

17 | Pemenue 3aiay Ha 3aKOHBI JJIA CHJI TSATOTEHUs. J[BM)KeHHE B mMoJie

TpaBUTAIMM U PEIICHHE aCTPOHOMUYECKUX 3a1au. KocMuueckue
CKOPOCTH U X BBIYUCIICHHUE.
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LleHnTp TsKECTU. YCHOBUA M BUIbI PaBHOBECUS. MOMEHT CHUIIBI.
OmnpeneneHue HEHTpa Macc U aITOPUTM PELICHUS 3a/1ad Ha €ro
HaxokJeHue. PelieHue 3a1a4 Ha ONpeesICHUEe XapaKTePUCTHK
paBHOBecHs (PU3UYECKON CHUCTEMBI 1O aITOPUTMY.

19 | O6GobmeHne o TeMe «JIMHAMHMKAa M CTAaTHKa»

3akoHbl coxpaHeHus (8 )

20 | Umnynbe cwitbl. Perienue 3amad Ha BTopoii 3akoH HeroToHa B
UMIYJIbCHOU (opme. ANTOPUTM pelIeHus 3a1a4 Ha aOCOTIOTHO
YOPYTUH U aOCOJIOTHO HEYIPYTHH.

21 | PenreHue 3a7a4 Ha 3aKOH COXPaHCHHS UMITYJIbCA M PEAKTUBHOE
NBU)KEHHUE. AJITOPUTM peIlleHus 3aJa4 Ha abCONIOTHO YHPYyTruid U
abCOJIIOTHO HEYTPYTHIl.

22 | Pabota u momHuocTh. KIIJI MexannusmoB. JlnHaMUYECKHA H
DHEPreTUYECKUN METOJIbI pElIeHHE 3a]a4 Ha OIpe/IeTICHHE
paboThl M MOIITHOCTH

23 | IloreHimanbHas ¥ KHHETUYECKas dHEPrus. Pemrenue 3a1a4d Ha
3aKOH COXPaHEHUS U MPEBPALICHUS SHEPTUH.

24 | PemieHue 3a1a4 KHUHEMATUKH, TUHAMHUKHU C ITOMOIIBIO 3aKOHOB
COXpaHCHUSI.

25 | JlaBnenue B xxuakocTu. 3akoH [lackams. Cuna Apxumena. Bec
TeJIa B )KUAKOCTH. Y CIIOBHS IUIABaHUSA Ten. Bo3myxoruiaBanue

26 | PemeHue 3a1a4 Ha TUAPOCTATUKY C BJIEMEHTAMH CTAaTUKU
IUHAMUYECKUM CIIOCOOOM

27 | O6o0meHne Mo TeMe «3aKOHBI COXpaHCHUS. | MapocTaThkay.

CTpoeHne U CBOIiCTBAa ra3oB, :KHIKOCTeH, U TBEPAbIX TeJ (6 1)

28 | Pemenuve 3ama4 Ha OCHOBHBIC XapaKTEPUCTUKH YacTHI] (Macca,
pa3Mep, CKOpocTh). Pelienne 3a1ad Ha OCHOBHOE ypaBHEHHUE
MKT u ero cineacTBus.

29 | Pemienue 3ama4 Ha MpUMEHEHHUE ypaBHEHUS MeHeneeBa-
Knaneiipona

30 | Pemrenue 3amad Ha XapaKTEPUCTHKU COCTOSIHHS rasza B
u3onporeccax. ['padpuyeckue 3amaun Ha U30MPOIECCHI

31 | Pemenue 3aa4y Ha CBOWCTBO MapoB M XapaKTEPUCTUK BIIAXKHOCTU
BO3/yXa.

32 | PemieHue 3ama4 Ha ompeeNicHHe XapaKTEPUCTUK TBEPIOTO Teja:
3akoH ['yka B nByXx (hopmax, rpaduyeckue 3anayu Ha 3akoH ['yka.

33 | Pa36op Hambomnee TpyAaHbIX 3amad o ocHoBaM MKT

Ioasenenune uroros (1 u)
34 | OboOmatoriee 3aHATHE TI0 METOIAM U TIPHEMaM PEIICHUSI

dusnyeckux 3anau




HOYPOYHOE IIVIAHUPOBAHUE

11 KIIACC
Ne Tema ypoka Hara
U3y4eHust
OCHOBBI JIEKTPOAUHAMHUKHU

1 | Onekrponunamuka. [loBTopeHue mpoiinenHoro marepuana B 10
kiacce. TexHuka 6e30MacHOCTU

2 | Cuna Ammepa. Pemenne 3amad o teme «Cuia AmMrepay

3 | Cuna Jlopenna. Pemenue 3amgad no teme «Cuna Jlopenmay»

4 | B1C uHOYKIUU B IBWDKYIIUXCS MPOBOTHUKAX

5 | Pemenue 3agaud no teme «3aKOH 3JIEKTPOMArHUTHOM HHIYKIIUI

6 | Pemenue 3amau mo teme «CaMOMHIYKIUS. DHEPTUsi MAarHUTHOTO
OJISD»

Kosie0anusi u BOJIHBI

7 | Mexanuueckue konebanus. Pemenue 3agad no reme
«["apmoHnueckue KoneOaHus»

8 | DneKkTpoMarHuTHBIE KOJICOAHUS

9 | AHasorusi MEX/Ty MEXaHUYECKUMHU U 3JICKTPOMAarHUTHBIMU
KOJICOaHUSIMU

10 | Pemenue 3amau no teme «['apMoHHMYECKHE U AIEKTPOMArHUTHBIC
KoJ1Ie0aHUs»

11 | KonnmeHcarop u KaTyiika WHAYKTHBHOCTH B [N TIEPEMEHHOTO
TOKa. ABTOKOJI€0aHUs

12 | Pemenue 3amau no teMe «llepeMeHHBIN SIEKTPUUIECKUI TOK»

13 | I'eneparop mepemenHoro Toka. Tpanchopmarop. IIpousBoacTso
U TIOTpEOJICHUE DIIEKTPUUECKOTO TOKa

14 | Pemenue 3amad mo teme «Tpanchopmarop. [lepemaga
AIIEKTPOIHEPT UM

15 | PacmpoctpaneHue BOJIH B yOPYTUX cpefax. YpaBHEHHUE
rapMOHUYECKOM Oeryiei BOJIHbI

16 | Pemenue 3amau o temMe «MeXaHUYECKUE BOJIHBD)

17 | Pemenue 3anau no teme «MuTepdepenms u nudpakums
MEXaHUYECKUX BOJH)

18 | IlIOTHOCTH MOTOKA AIEKTPOMATHUTHOTO W3NyudeHus. [IpuHIHMITET
pPanOCBS3H

19 | Moaynsmust u nerektupoBanue. PacmpocTpaneHue paanroBOITH.
Pannosnokamus

20 | Pemenue 3amad mo Teme «DIEKTPOMArHUTHBIE BOJIHBD)

Onruka

21 | Pemenue 3amad mo temMe «3aKOH MPSIMOJMHEWHOTO
pacmpocTpaHeHHUs] CBETa. 3aKOHBI OTPAKEHUS

22 | Pemienue 3amay 1o teme «3akoH mpenomiieHus: cera. [lomHoe

OTPAKCHHUE CBCTa»
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Pemenue 3aaa4d 110 TeMC «JInH3BY

24 | Hexotopbple 00macTu MpUMeHEHUs WHTepdepeHIH

25 | 'panuibl NPUMEHUMOCTH T€OMETPUYECKOM ONTUKU

26 | Pemenue 3amau no teme «MuTepdepeHus u Audpaxiys CBETa»

27 | 3aKOHBI ANEKTPOJAUHAMUKA W MPUHIAIT OTHOCHTEIBHOCTH

28 | Pemienue 3amau no teMe «JIEMEHTHI CHEUATbHOW TEOpUU
OTHOCHUTEIILHOCTHY

KBanroBas ¢usuka

29 | laBienue cBera. XMMHYCCKOE ACHCTBUE cBeTa. Pemenue 3amaq
1o Teme «CBETOBbIe KBAHTBD)

30 |Jlazepsl. «Pemenue 3amay mo reMe «AToMHasi (pU3MKa»

31 | Peurenue 3amau no teme «DHEPrusi CBA3M aTOMHBIX SIACP»

32 | Pemienue 3amay no teMe «3aKOH paJHOaKTUBHOTO pacraia

33 | Pemienue tectoB EI'D

34 | Pemienue tectoB EI'D

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI J1JIAA YYEHUKA

» ®usuka, 10 kmace/ Msikumes I'.4., byxosines b.b., Corckuit H.H. non
penakuueit [lappentoeBoit H.A., Axunoneproe o0miectBo «3maTenbcTBO

«IIpocBenienue»



» ®usuka, 11 xrace/ Mskumes I'.J1., byxosies b.b., Uapyrun B.M. nox
penakuueit [TappentoeBoit H.A., Axunoneproe o6miectBo «3maTenscTBO

«IIpocBenienue»

METOANYECKHUE MATEPHUAJIBI JJISA YUUTEJIA

1. CamocrosiTenbHble UM KOHTpOJbHBIE padoThl. dusuka. Kupuk, JI. A I1.-
M.:Unekca

2. ®usmka. 3amaunuk. 10-11 xi.: [Tocobue mist oOrieoOpa3oBaT. yupexaeHum /
PemvkeBuu A. II. - 12-e usn., crepeotun. - M.: JIpoda

3. ®usuka. 10 kiacc: moypounsie ransl o yuebuuky ['. S. Msxumesa, b. b.
byxosrera, H. H. Corckoro «®wusuka. 10 kmacce»/ aBt.-coct. I'. B. Mapkuna, C.
B. BoGpoBa. - Bonrorpaa: Yuutens,

9. ®uzuka. 11 knacc: moypouHslie Tiansl o yueOnuky I'. . Mskumesa, b. b.
byxoBuesa. - U3a. 2-e, mepepad. u gom. / aBT.-coct. ['. B. Map-kuna. -
Bousrorpan: Yuurens.

IHUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET
OI'MC «Mos mikona'"»



