PABOYAS ITIPOI'PAMMA YUYEBHOI'O IPEJIMETA «®@U3UKA» (6a30BbIi1 ypOBEHB)

L.LCOAEP KAHUE YYEBHOI'O IIPEJMETA «®U3UKA»» (6a30BbIif yPOBEHB)

10 KJIACC

Pa3jnen 1. ®usuka u MeTOAbI HAYYHOT0 MO3HAHUS
®usnka — Hayka o npupone. HayuHbsle MeTonbl MO3HAHUS OKpyXKaromero mupa. Poisb
AKCIIEPUMEHTA U TEOPHUH B MPOIECCE TO3HAHUS MPUPOJIBI. DKCIIEPUMEHT B (PU3HKE.
MopenupoBanue GU3NYECKUX SBJICHHH M TiporieccoB. Hayunple rumores3sl. Ouznyeckue
3aKOHBI 1 TCOPHHU. FpaHI/IHLI IMPUMCHHUMOCTHU (1)H31/IT-IGCKI/IX 3aKOHOB. HpI/IHHI/IH COOTBETCTBUAI.

Ponp u mecro ¢usuku B (GOPMUPOBAHHMU COBPEMEHHOW HAyYHOW KapTHHBI MHpa, B
MPaKTUYECKON JEATETHHOCTH JIFOJICH.

Jlemoncmpayuu

AmnanoroBble ¥ IU(POBBIE U3MEPUTETbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUUKU.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe JaBukeHHe. OTHOCHUTEIBHOCTh MEXaHMYECKOro BrkeHus. Cucrema
orcuéra. Tpaekropusi.

[Tepememienne, CKOpPOCTh (CpedHsisl CKOPOCTh, MTHOBEHHasi CKOPOCTh) M YCKOpPEHHUE
MaTepUaIbHON TOYKH, MX MPOEKIMHM HA OCHU CUCTEMBI KoopauHaT. CiloxeHue NepeMEIeHUN U
CJIOJKEHUE CKOPOCTEH.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE MBUXKEHHE. | paduku 3aBHCHMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MEPEMEIIECHUS MaTEPUAIbHOW TOUKHA OT BPEMEHHU.

CBoOoaHOE najieHue. Y CKOpeHrue CBOOOIHOTO TaACHUS.

KpuBonuneiinoe naBwkeHue. J[BukeHue MaTepuaibHOW TOYKHM IO OKPYKHOCTH C
IIOCTOSIHHOW IO MOZYJIIO CKOPOCTBIO. YTJIOBas CKOPOCTb, JUHEHHas CKopocThb. llepuon m
yacrora oOparnienus. LleHTpocTpeMuTebHOE yCKOPEHHUE.

TexHuyeckue yCTpoiiCTBa W MPAKTUYECKOE NPUMEHEHHUE: CIHUJOMETp, JBUKEHUE
CHaps/10B, LICMIHbIE U PEMEHHBIE NTEpEeIaYu.

Jlemoncmpayuu

Monenb cucteMbl 0TCUETa, MIUTFOCTPALUS KUHEMAaTHUYECKUX XapaKTEPUCTUK JIBUKEHUSI.

[IpeoOpa3oBanre ABMKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3IyX€ U B pa3peKEHHOM IIPOCTPAHCTBE.

Habumoienue nBrxeHus Tena, OpoLIeHHOTO MO YTIJIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenue yckopeHus cBOOOJHOTO MaeHHUSL.

Hamnpasnenue ckopocTy npu ABUKEHUU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3yueHne HepaBHOMEPHOTO IBMXKEHHUSI C LIEJIbIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.
HccnenoBanue  COOTHOLIEGHHS — MEXJIy  MOYTAMH,  IPOWIEHHBIMH  TEJIOM  3a

MOCJIE/IOBATEIbHbIE pPaBHbIE IPOMEXKYTKHM BpPEMEHM MpPU PABHOYCKOPEHHOM JBHXKEHUU C
HayaJbHOU CKOPOCTHIO, PABHOU HYJIIO.

I/I3y‘-I€‘HI/I€ ABWXKCHUSA HIApUKa B BSI3KOM JKHIKOCTH.



W3ydenue nBuKEeHUS Tela, OPOIICHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

ITpunnun orHocurensHocTy [Nanunes. Ilepsbiit 3akoH HeroToHa. IHepLManbHbIe CUCTEMBI
oTCU€Ta.

Macca Tena. Cuna. Ilpunnun cynepnosuuuu cui. Btopoit 3akon Herotona mis
MaTtepHaibHOUN TOUKHU. TpeTuit 3akoH HploTOHA 11711 MaTepHaIbHBIX TOYEK.

3akoH BceMHupHOro TsaroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

Cuna ynpyrocrtu. 3akoH I'yka. Bec rena.

Tpenne. Bunbl tpenus (moxosi, ckoipxeHus, kadeHusi). Cuna tpeHusi. Cyxoe TpeHue.
Cuna TpeHus CKOJIbXeHUs U cuiia TpeHus nokos. Kosadduuument tpenus. Cusaa conpoTUBIEHUS
TP IBM>KCHHUH TeJIa B )KUJIKOCTH WIIH Tase.

[ToctynaTtenbHoe U BpamiareiabHOE ABMKEHHUE aOCOIIOTHO TBEPAOTO Tea.

MOMEHT CuJIbl OTHOCHTEIBHO OCH BpaieHus. I[lmedo cunbl. YciaoBusi paBHOBECHS
TBEPJIOTO TENA.

TexHuueckue yCTpoMCTBA M NPAKTUYECKOE NPUMEHEHHE: NOAIIUIHUKH, JIBH)KCHHE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue MHEPLMH.

CpaBHeHME MacC B3aUMOJEHCTBYIOIIUX Tell.

Bropoii 3akoH HeroTOHA.

N3smepenue cui.

Cnoxenue cui.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT AeQOpMaIlHH.

HesecomocTs. Bec Tena nmpu yCKOpEHHOM MOABEME U MaJACHUU.

CpaBHeHME CUJT TPEHHSI TIOKOSI, KAUEHUS U CKOJIbKECHHUSI.

VYcnoBus paBHOBecHs TBEPAOro Tena. Busl paBHOBECHS.

Yuenuueckuu sxcnepumenm, nabopamopmwvie pabomul

N3yuenue nBuxeHust Opycka 1o HaKJIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B IPYXKUHE U PE3UHOBOM
oOpasiie, oT ux aedopmaruu.

HccenenoBanue ycinoBuil paBHOBECHUS TBEPAOTO TeJIa, UMEIOIIET0 OCh BPAILICHUS.

Tema 3. 3aKoHbl COXpaAHEHUA 8 MEXAHUKE

Nmmynbsc MatepuaabHOM TOYKH (Tena), CUCTEMbI MAaTEPHAIBHBIX TOYEeK. IMIyIbC CHITBI U
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHMs UMITyJIbca. PEakTUBHOE ABUKEHUE.

Pa6ora cuibl. MOIIHOCTD CUJIBI.

Kunernueckast sHeprus maTepualbHON TOYKU. TeopemMa 00 M3MEHEHHUU KHUHETHYECKON
SHEPTrHH.

[TorenuunansHast sueprus. [loTeHnnanbpHast SHEpTUs yIpyro AeGopMUpOBAHHON MPYKUHBIL.
[ToteHuunanbpHast 3Heprus Tena BOJIM3U MOBEPXHOCTH 3EMITH.

[ToTeHuunanpHble M HEMOTEHIMANbHBIE CUIbl. CBsA3b pabOThl HEMOTEHUUATBHBIX CHUI C
M3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXaHUYECKOM SHEPTUu.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHHuecKkre ycTpoilcTBa M MPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOMEP, MpYKUHHBIN
MUCTOJIET, TBUKEHUE PAKET.



Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCa.

PeakTuBHOE IBUXKEHHE.

[lepexon nmoTeHUMANbHON YHEPTUH B KHHETUUYECKYIO U O0paTHO.

Yuenuueckuu sxcnepumenm, rabopamopnuie pabomul

N3ydyenue aOCOMIOTHO HEYNPYroro yjapa C IOMOIIBIO JIBYX OJUHAKOBBIX HUTSIHBIX
MasiTHUKOB.

HccnenoBanue cBa3u paOOThl CHUIbI C U3MEHEHHMEM MEXaHMYECKOM SHEpruu Teia Ha
IIPUMEPE PACTSIKEHUSI PE3UHOBOTO JKI'yTa.

Paspnen 3. MosekyasipHast QU3HKA ¥ TEPMOAUHAMMKA

Tema 1. Ocno6bl MoneKynaApHO-KUHEMUUECKOU meopuu

OcCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOPUU U X OINBITHOE 0OOCHOBAHUE.
bpoynoBckoe nBuxenue. Juddysus. Xapaktep ABIKEHUS U B3aUMOJCHCTBHUS YaCTHII
BemecTBa. MoJenu CTpOEHHUs Ta30B, JKHIKOCTEH W TBEPABIX TeN M OOBSICHEHHE CBOWMCTB
BEILIECTBA HA OCHOBE 3TUX Mojeneil. Macca u pa3Mepsl Mosekys. KonnuecTBo BermiecTsa.
[Tocrosinnast ABorajipo.

TemuoBoe paBHoBecue. Temneparypa u e€ usmMepenue. Illlkana remneparyp Llenscus.

Mopens naeanbHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KHUHETUYECKOW TEOpUH
uaealbHOTO ra3a. AOCONIOTHas TemIeparypa Kak Mepa CpelHed KHHETHYECKOW »Hepruu
TEIJIOBOrO JBIKEeHMs vactull rasza. Illkana Ttemneparyp KenbsBuHa. ['a30Bble 3aKOHBI.
VYpaBHenue Menaeneesa—Knaneiipona. 3akon [lanerona. M3omporeccsl B uaeaabHOM rase C
MIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I'paduyeckoe mpeacTaBieHue H30IPOLECCOB: U30TEpPMa,
n30Xxopa, n3odapa.

Texuuueckue ycTpolcTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BeliecTBa, (ororpaguu MOIeKyn
OPraHMYeCKUX COCTUHEHUI.

OmnpiTel 10 MU (Y3UH KUIKOCTEH U ra30B.

Mopenb GpOyHOBCKOTO TBH)KCHUS.

Mogens onbiTa lTepHa.

OnbIThI, JOKa3bIBAIOIINE CYIIECTBOBAaHNE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBHUS.

Mopaenb, HUTFOCTPUPYIOIIAs IPUPOLY ABJICHHS ra3a Ha CTEHKHU COCyJa.

OnBITHI, WIUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS WIEATBHOTO T'a3a, U30IPOLECCHI.

Yuenuueckuii sxkcnepumenm, nabopamopnuvie pabomuol

Omnpenenenre Macchl BO3JyXa B KIACCHOW KOMHATe Ha OCHOBE M3MepeHUH 00BEMa
KOMHATBhI, 1aBJICHUS U TEMIIEpaTyphbl BO3AyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXK]ly TapaMeTPaMU COCTOSIHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnoevt mepmoounamurku

Tepmoaunamuueckass cucrema. BHYTpeHHsAs SHEprusi TEpMOAMHAMUYECKOM CHUCTEMBI U
criocoOb! e€ u3meHenus. KomuuectBo TemnoTsl U pabora. BHyTpeHHss SHEprusi 0IHOATOMHOTO
UJEaIbHOrOo raza. Buael Teruionepenaun: TeIIONPOBOAHOCT, KOHBEKIMS, U3JIyYEeHUE. Y IeTIbHas
TEMI0EMKOCTh BelecTBa. KoaudyecTBo TEIOTHI MpH TEIUIONEpeaaye.



ITonsatne o0 ammaGatHOM mporecce. IlepBblil 3akoH TepMoauHamMuKH. I[IpumeHeHue
MIEPBOTO 3aKOHA TEPMOJMHAMUKH K M3ompolieccaM. I'padudeckast uatepnperarnus paboThl rasa.

Bropoii 3akoH TepmoanHamMuki. HeoOpaTuMocTh MpoLeccoB B IPUPOJIE.

Tennossie MammHbl. [IpuHIUIBL AeiicTBUA TEIIOBBIX MalMH. [IpeoOpa3oBanus sHEpTrUuu B
TermoBblX MammHax. Kosaddunument nmonesnoro aerictBus temnoBoil mamuHbl. L{ukn Kaprao u
ero K03 QUIMEHT MOJIE3HOTO ASUCTBUS. DKOJOTHUECKHE POOIEMbl TEINIO3HEPTETUKH.

TexHuueckue ycTpoiicTBa M NPAKTHUECKOE MPUMEHEHHE: JIBUraTellb BHYTPEHHETO
CropaHusi, ObITOBON XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

V3MeHeHHe BHYTpEHHEH HSHEPruM Tejla MpPU COBEPILIEHUH DPAOOTHI: BBUIET HPOOKH M3
OyTBUIKM TOJI JEWCTBHEM C)KAaTOTO BO3/AyXa, HarpeBaHue 3(Qupa B JIATYHHOH TpyOke MyTEéM
TpeHus (BUICOIEMOHCTpAITH).

W3meHenne BHyTpeHHeH sHepruu (TeMreparypbl) Tea npu Terionepeaaye.

OmnbIT 10 aabaTHOMY PACIIMPEHUIO BO3AyXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Mozenu napoBoil TypOUHBI, ABUraTelsl BHYTPEHHETO CrOPAHUs, pEaKTUBHOI'O IBUraTelsl.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

N3Mepenne yienbHON TeMIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanus éewjecmea. Pazoevle nepexoosl

[TapooOpazoBanne U KoHaeHcauusa. Mcmapenne wu  kuneHue. AOCOIIOTHAasS U
OTHOCHUTENbHAs BIAXKHOCTh BO3/yXa. HachleHHbIl map. Y aenbHas Teriora napooOpa3oBaHUsl.
3aBUCUMOCTD TEMIIEPATYPhl KUIIEHUS OT aBJICHMSL.

Tsépnoe Teno. Kpucramnuyeckue u amop@Hbie Tena. AHMU30TPONHS CBOWCTB KPUCTAIIOB.
Kunkne xpucrannsl. CoBpeMeHHble Marepuaibl. llnmaBneHue u Kpuctammsanus. Y aeiabHas
Terutora miasieHus. Cyonumanus.

VYpaBHEHHE TEMIOBOTO OanaHca.

TexHuueckue yCTpOHCTBA M NPAKTHUUECKOE NPUMEHEHHE: TUIPOMETP U ICUXPOMETP,
KaJIOpDUMETP, TEXHOJOTMM IOJIyYEHUS COBPEMEHHBIX MAaTepuaigoB, B TOM  4YHCIE
HAaHOMAaTEPHAaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HACBHIIIEHHBIX MTAPOB.

Kunenune npy noHM>KEHHOM JIaBJICHUH.

Crioco06bI U3MEpPEHUS BIAKHOCTH.

Habutoienue HarpeBaHusl 1 MJIaBJI€HUS KPUCTAJIIMUYECKOTO BELIECTBA.

JleMoHCTpalus KpUCTAIUIOB.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomul

W3MmepeHne OTHOCUTENBHON BIa)KHOCTH BO3yXa.

Pa3znen 4. DiekTpoauHaMuka
Tema 1. Inexmpocmamuxa
OnexTpu3anyst Tesl. OJIEKTpUYEeCKHil 3apsaa. JBa BuAa DIIEKTPUYECKHUX 3apslOB.
IIpoBOAHMKY, TUAIEKTPUKU U NIOJIYNIPOBOJHUKN. 3aKOH COXPAHEHUS IEKTPUYECKOTO 3apsa.
Bs3aumopeiictBue 3apsanoB. 3akoH Kysona. ToueuHslii  2JIEKTpUYECKHM  3apsi.
Onexrpuueckoe mnone. Hanpskx€HHOCTh anekTpudeckoro mnois. llpuHnun cynepnosunyu
JJIEKTPUUECKUX MOJeH. JINHUY HAPSY)KEHHOCTHU HJIEKTPUUECKOTO MOJIS.



PaGora cun oamekrpocratudeckoro mois. [loTeHmnwman. Pa3HOCTh MOTEHIIMANOB.
[IpoBOIHUKY U AUDIEKTPUKH B DJIEKTPOCTATHUECKOM ToJie. J{MaieKTpruyeckasi pOHUIIAEMOCTb.

OnekrpoémkocTh. KonneHcarop. DJIEKTPOEMKOCTh IJIOCKOTO KOHJEHCATOpa. DHEPrus
3apsHKEHHOTO KOHJIEHCATOpA.

TexHuueckue yCTpocTBa M MPAKTUUYECKOE MPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETD,
ANIEKTPOCTATUUYECKAs 3aIlMTa, 3a3eMJICHHE DJIEKTPONPUOOPOB, KOHICHCATOP, KOMUPOBAIBHBIN
anmapar, CTpyWHbIN IPUHTED.

Jlemoncmpayuu

YCTpoCTBO M IPUHIUIT JEHUCTBUS 3JIEKTPOMETPA.

B3anmoneiicTBre HaRIEKTPHU30BAHHBIX TEN.

DIEKTPUIECKOE T0JIC 3apSHKEHHBIX TETl.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DJIEKTpOCTaTHYECKAs 3allHTA.

JIMDIIEKTPUKH B JIEKTPOCTATUYECKOM ITOJIE.

3aBUCHMOCTh  JJIEKTPOEMKOCTH IIJIOCKOTO KOHZEHcaTopa OT IUIOIIAAM  IUIACTHH,
PacCTOSIHUSL MEXAY HUMH U JTUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJEHCATOopa.

Vuenuueckuii sxcnepumenm, 1abopamoptvie pabomuol

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. llocmoannwtit 3nekmpuueckuit mok. Toku é paznuyunvix cpedoax

DNEeKTPUYECKU TOK. Y CJIOBHS CYIIECTBOBAHUS JIEKTPUUYECKOrO TOKa. MICTOUHMKHU TOKA.
Cuna Toka. [TocTosHHBIN TOK.

Hanpsixenue. 3akon Oma aJig yyacTka Lenu.

DNEeKTpUIECKOe COMPOTHUBJICHUE. VnensHoe CONPOTHUBJICHUE BEIIECTBA.
[TocnenoBarensHOE, MapasiesibHOE, CMEIIAHHOE COSUHEHUE TPOBOIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoynsi—JIenma. MoIHOCTh JIEKTPUIECKOTO TOKA.

DNEeKTpOABMKYIIAsl CHJIa U BHYTPEHHEE CONIPOTUBIIEHHE UCTOUYHMKA TOKA. 3akoH OMa 11
MOJTHOM (3aMKHYTOM) AyieKTprueckoit nenu. KopoTkoe 3aMbIkanue.

DneKTpoHHAasi IPOBOJUMOCTh TBEPABIX METAIIOB. 3aBUCUMOCThH COMPOTUBIICHUSI METAJIIOB
oT TemriepaTypbl. CBepXIIpPOBOIUMOCTb.

DneKkTpudecKuil TOK B Bakyyme. CBONCTBA 3JI€KTPOHHBIX MMYYKOB.

[TonynpoBomauku. CoOCTBEHHass W TNPUMECHas TPOBOJUMOCTH IOJYIIPOBOHUKOB.
CgoiicTBa p—n-nepexosa. [lomynpoBogHUKOBBIE TPHUOOPHI.

DJIEKTPUYECKHIT TOK B PAcTBOpax M paciuiaBax 3JIEKTPOJUTOB. DJINEKTPOIUTHUYECKAS
JUCCOTHAITS. DIEKTPOJIN3.

DnekTpudyecKkuid TOK B razax. CaMoCTOATENbHBINA U HECAMOCTOSATEIbHBIN pa3psia. MonHus.
[Tna3zma.

TexHuueckue yCTpoWcTBA M MPAKTUYECKOE IPUMEHEHHUE: aMIIepMETP, BOJBTMETD,
peoctaT, HCTOYHUKH TOKa, JJEKTpOHArpeBaTelibHble MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE
npuOOpbI, TEPMOMETP COMPOTHUBICHUS, BAaKYyMHBIA OHOJ, TEPMHUCTOPBHI U (HOTOPE3UCTOPHI,
IIOJIYITPOBOJIHUKOBBIN TUOJI, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuitbl TOKa U HAPSKEHUS.



3aBUCUMOCTb CONPOTHUBIIEHUS LWIMHIPUYECKUX TPOBOJHUKOB OT JJIMHBI, IUIOIIAIU
MIOTIEPEYHOI0 CEUYEHUs U MaTepuaa.

CMeniaHHOE COEMHEHNE TPOBOJHUKOB.

[IpsiMoe mu3MepeHue 3IeKTpOABMKYIIEH Cuiibl. KOpOTKOE 3aMpIKaHUE TalbBAHMYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHMUSL.

3aBUCUMOCTh COIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE AJIEKTPOJIUTOB.

HckpoBoli pa3psa M MPOBOAMMOCTD BO3AyXa.

OAHOCTOPOHHSAS MPOBOJUMOCTD AUOAA.

Yuenuueckuii sxcnepumenm, nabopamophwvie pabomul

N3ydeHue cMeIaHHOTO COEIMHEHUSI PE3UCTOPOB.

W3mepenne  2JIEKTPOABWKYILEH CHJIBl HMCTOYHMKA TOKA M €r0  BHYTPEHHETO
COIIPOTHBIICHUSI.

Habmronenue anexrpomnusa.

MesxknpeamMeTHble CBSI3U

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHsS B 10 kiacce OCYyIIECTBISETCS C Y4ETOM
COJIEpKATENIbHBIX MEXKIPEIMETHBIX CBsI3€M € KypcaMM MaTeMaTUKH, OWOJOTMM, XHMUH,
reorpa(guu U TEXHOJIOTHH.

Mescnpeomemuvie nowsimusi, CBA3aHHbIE C HM3YYEHHEM METOJOB HAyYHOIO IMO3HAHUSA:
ABJICHUE, HAy4HbIM (QakT, rumnores3a, (uzndeckas BeTUYMHA, 3aKOH, Teopus, HaOIIo/IeHHe,
9KCIEPUMEHT, MOJEIIUPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuxa: peuieHHe CUCTEMbl ypaBHEHMH, JHMHEHHas ¢yHKuMs, mnapaboda,
runepOoia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIUU: CUHYC, KOCUHYC, TAaHT€HC,
KOTaHI€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbl M MX IPOEKLIMU Ha OCH
KOOpJMHAT, CII0KEHHE BEKTOPOB.

Buonoeus: MexaHndeckoe JBIKEHHE B KUBOW mpupoze, Auddysus, ocMoc, TeToooMeH
KUBBIX OPIaHMU3MOB (BHU[bI TEIUIONEPEIAUH, TEIUIOBOE PABHOBECHUE), AIEKTPUUECKHUE SIBICHUS B
YKUBOW MPHUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJb BEILECTBA,
MOJIIpHasi Macca, TEIUIOBbIE CBOWCTBA TBEPHABIX TeEN, KHUAKOCTEH M Ta30B, AJIEKTPUUYECKHE
CBOMCTBA METAJJIOB, 3JIEKTPOIUTUYECKAS JUCCOLUALINS, TaIbBaHHKA.

l'eoepaghus: BNaXHOCTh BO3AyXa, BETPHI, 0ApOMETp, TEPMOMETD.

Texnonozus.: npeodpazoBaHue IBUKEHHUM C MCIOJIB30BAHUEM MEXAaHU3MOB, YUET TPEHUSI B
TEXHUKE, MOIIUNHUKY, HCIOJIb30BAHUE 3aKOHA COXPAHEHHUs MMIIyJibca B TEXHHKE (pakeTa,
BOJAOMET U Jpyrue), JBUTAaTeIb BHYTPEHHEr0 CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOJWIBHUK, KOHIUIIMOHED, TEXHOJIOTUU IIOJYyYEHHUS] COBPEMEHHBIX MAaTEPHUAJIOB, B TOM YHCIIE
HAHOMATEepHaJioB, ¥  HAHOTEXHOJIOTMM,  JJEKTpOCTaTUYecKas  3allluTa,  3a3eMJICHHUE
AJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI MNpHUHTEp, 3JIEKTpOHArpeBaTeibHble MPHOOPHI,
3JIEKTPOOCBETUTEIIbHBIE PHUOOPHI, TaIbBAHUKA.

11 KIIACC

Pa3znen 4. DiekTpoauHaMuka
Tema 3. Maznumnoe none. I1eKmpoMazZHUMHAA UHOYKYUSA



[locTostHHbie MarHuThl. B3auMopaeicTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHoOe MoJe.
Bekrop maruuTHON MHIyKUMK. [IpUHIMAI Cynieprno3uMA MarHUTHBIX NOJIeH. JIMHUM MarHuTHOM
uHaykuuu. KapTtuHa aMHui MarHUTHOM MHJTYKUWHU TOJIsI TOCTOSIHHBIX MAarHUTOB.

MarnuTtHOe ToJie MPOBOAHMKA ¢ TOKOM. KapTwHa NWHUNA WHAYKIHMH MarHUTHOTO TIOJIsS
JUIMHHOTO TPSMOI0 IPOBOJAHMKA M 3aMKHYTOI'O KOJIBLEBOIO MPOBOJHHUKA, KATYIIKH C TOKOM.
OmwiT Opcrena. BzaumoaeiicTBrue mpOBOJHUKOB C TOKOM.

Cuna Amriepa, e€ MOJIyJIb M HalpaBJICHHUE.

Cuna Jlopenna, €€ Moaynb W HampaBieHHE. J[[B>KeHWE 3apsHKEHHOM 4YacTUIBl B
OJIHOPOJIHOM MarHuTHOM moJie. Pabota cuisl JlopeHua.

SIBneHre DIIEKTpOMArHUTHOM WHAYKIUU. [lOTOK BEKTOpa MArHUTHOW HWHIYKIIHH.
DNEeKTPOABIKYIIASI CUJIa MHIYKIUHU. 3aKOH 3JIEeKTpOMaraHuTHoi unaykuuu dapanes.

BuxpeBoe anekTpuueckoe mose. DNEKTPOABHKYIIAas CWia HHAYKIMH B IPOBOJHUKE,
JBUKYLIEMCSI IOCTYIIATEIbHO B OJTHOPOIHOM MarHUTHOM TOJIE.

[IpaBuno Jlenna.

NHIyKTUBHOCTG. fIBI€HNE CAMOMHIYKIIMH. DJIEKTPOABIKYILAS CHJIa CAMOMHIYKIUU.

DHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DIeKTPOMarHuTHOE I0JIE.

TexHuueckue yCTpoWCTBA M NPAKTUYECKOE MPUMEHEHHE: TIOCTOSHHbIE MAarHUTHI,
3IIEKTPOMATHUTHI, 3JIEKTPOABUTATENb, YCKOPUTEHN AIEMEHTAPHBIX YaCTUL, MHAYKIMOHHAS NEYb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE JIEKTPOHHOTO MTy4YKa MArHUTHBIM T1OJIEM.

JIuHUM MHAYKIUY MarHUTHOTO TOJIS.

B3aumozeicTeue qByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[HevictBue cuibl JIopeHIa Ha HOHBI SJIEKTPOJINTA.

SIBiIeHME 3IIEKTPOMArHUTHOM WHIYKIUU.

IIpaBuno JleHna.

3aBUCUMOCTD 3JIEKTPOABIIKYIIEH CHJIBI UHAYKLIHUU OT CKOPOCTU M3MEHEHHS MarHUTHOTO
MOTOKA.

SIBneHne caMOUHIYKIIHH.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

W3y4yeHre MarHUTHOTO TOJIS KaTYIIKH C TOKOM.

HccnenoBanue neiicTBUS MOCTOSHHOIO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue siBI€HUS JIEKTPOMArHUTHON MHAYKIIHU.

Pa3znen 5. KosiedOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmMpoMazHUMHbLE KONeOAHUA

KonebGartenbnast cuctema. CB0oOOgHBIE MexaHWYecKue KojiebaHus. [‘apMoHuueckue
konebanus. Ilepwon, dacrora, amrmuryga U (aza konebanwii. [IpyKWHHBIM MasTHHK.
MareMaTuyecknii MasTHHK. YpaBHCHHE TapMOHHMUYECKHX KojeOanuil. [IpeBparenue sHEpruu
IIPY TAPMOHUYECKHUX KOJIeOaHUX.

Konebartenbubiii koHTYp. CBOOOJHBIE SJIEKTPOMArHUTHBIE KOJIEOaHHS B HICATHHOM
KoieOaTeIbHOM KOHType. AHAJOTHS MEXKAY MEXaHHYeCKHMH U JJCKTPOMArHUTHBIMH



konebanusimu. @opmyna TomcoHa. 3akOH COXpaHEHHsI YHEPTUU B UACATHLHOM KOJIeOaTeIbHOM
KOHTYpE.

[IpencraBienne o 3aTyXaroMMX KoJeOaHUSX. BBIHYXICHHbIE MEXaHUYECKUE KOJeOaHus.
Pe3onanc. BeiHyXI€HHBIE 2JIEKTPOMArHUTHBIE KOJICOAHUS.

Ilepemennblii Tok. CUHYCOMIAIbHBIA NEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOTO TOKA.
AMIUTUTYTHOE U JCHCTBYIOIIEE 3HAYEHNE CUJIBI TOKA U HAIIPSKEHUSI.

Tpanchopmarop. IlpousBoacTBo, mepenadya W TOTPEOICHUE SICKTPUUSCKON SHEPTHUU.
OKOJIOTUYECKUE PHUCKA TIPU MPOU3BOJCTBE AJIEKTpodHEepruu. KynbTypa HCHOJIB30BAHUS
3JIEKTPOIHEPIUU B MOBCEIHEBHOM KU3HH.

TexHuyeckue yCTpPOWCTBA W MPAKTUYECKOE MPUMEHEHHE: JJIEKTPUUYECKUH 3BOHOK,
TeHEPATOP MEPEMEHHOIO TOKA, JTUHUU JIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KojieOaTeaIbHOM cUCTeMbI (IPYKUHHBIN WM MaTeMaTUYeCKUN
MasITHHK).

Ha6mronenue 3atyxarmommx KojeOaHui.

HccnenoBanne cBOWCTB BBIHY X ICHHBIX KOJIeOaHUI.

Habmonienue pesonanca.

CB0OOIHBIC AIIEKTPOMATHUTHBIE KOJIEOAHUSI.

OcmorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKAa M HAalpsDKEHHS OT  BpPEMEHH) JUIs
ANEKTPOMATHUTHBIX KOJICOAHHIHA.

Pe3onanc npu mociaenoBaTenbHOM COEAMHEHUHM PE3UCTOpA, KATYUIKM MHAYKTUBHOCTH U
KOH/JIEHCATOopa.

Mopenb TUHUY 3JIEKTPOIEpPEeIAUN.

Yuenuueckuu sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue 3aBUCUMOCTH TIEPUOA MAJIBIX KOJIEOaHU rpy3a Ha HUTH OT JJUHBI HUTH U
Macchl Tpy3a.

UccnenoBanne mnepeMeHHOr0 TOKa B LENH M3 MOCIEI0BATEIbHO COEIMHEHHBIX
KOH/JIEHCATOpa, KaTyLIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbLE 60IHbL

MexaHuyeckue BOJIHBI, ycloBHs pacripoctpaHenus. [lepuon. CkopocTh pacipocTpaHeHus
u jnuHa BONHBL [lomepedHble W TPOJONBHBIC BONHBL MHTEephepeHIUs u AUPpPAKIHS
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTs 3ByKa. Bricota ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJIHBL. Y CIIOBHS H3JIyYEHMS 3JIEKTPOMAarHUTHBIX BOJIH. B3aummuas
opueHrtanus BektopoB E, B, V B snexrpomarnutHoil BoiHe. CBONCTBa 3JEKTPOMATrHUTHBIX
BOJIH: OTpa)KCHHE, IMpeJloMIIeHue, TMoysipusanus, Aaudpakuus, uHTepdepenius. CKOpocTb
AJIEKTPOMATrHUTHBIX BOJIH.

[lIkana >7€KTPOMarHUTHBIX BOJH. lIpUMeHEeHUE 31EKTPOMATHUTHBIX BOJIH B TEXHHUKE U
OBITY.

[IpuHUMIIBI pagnoCBA3M U TeNeBUAeHU. Paaronokanusi.

DIEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEbI.

TexHruecKue yCTpOWCTBa M MPAKTUYECKOE NMPUMEHEHUE: MY3bIKAJIbHbIE UHCTPYMEHTHI,
yAbTPa3ByKOBas JMArHOCTHMKA B TEXHUKE W MEIUIMHE, panap, paJluoONpHEMHUK, TEJIEBU30D,
anTenHa, Tenedon, CBY-neup.



Jlemoncmpayuu

OO0pa3oBaHue U pacIpoCTpaHEHNE TIOTIEPEYHBIX U MPOOIBHBIX BOJH.

Konebmomieecst Te0 Kak HCTOYHUK 3BYKA.

Habutoienue otrpaskeHus U NpeaoMIIeHHUsI MEXaHUUECKHUX BOJIH.

Habmronenue untepdepeHun u Audpakmy MEXaHHIeCKUX BOJIH.

3BYKOBOM pPE30HAHC.

HaGmtoienue cBA3M TPOMKOCTH 3ByKa M BBICOTHI TOHAa € aMIUIMTYAOM M YacTOTOM
Kosie0aHuil.

HccnenoBanne  CBOWCTB — AJIEKTPOMAarHUTHBIX — BOJIH:  OTPa)K€HHE, IPEJIOMIICHUE,
nossipu3anus, Audpakius, THTephepeHITUsI.

Tema 3. Onmuxa

I'eomerpuueckas onruka. [IpsmonnHeiHOe paclipocTpaHEHUE CBETa B OAHOPOJIHOM Cpeie.
JIyd cBeta. ToUeUHBIN UCTOYHUK CBETA.

OTtpaxenune cBeTra. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne H300paKeHHIl B IUIOCKOM
3epKaie.

[Ipenomnenne cBeTta. 3aKkoHBI MpeNOMIIEHUS CBeTa. AOCONIOTHBIA TOKa3aTenb
npenomieHus. [lonHoe BHyTpeHHee oTpaxeHue. IIpenenbHbI yron MOJHOTO BHYTPEHHETO
OTpaXKEHUSI.

Hucnepcus ceeta. CrnoxkHbIi cocTaB Oenoro cBera. LIBerT.

CoOupatonie M pacceuBarolye JWH3bL. ToHKasg nuH3a. DOKyCHOE pacCTOsSHHE H
onTuYeckas cuiia TOHKOM nuH3bl. [locTpoeHne n3o0paxkeHnit B COOMPAIONINX U PaCcCEUBAIOIINX
nuH3ax. QopMyIia TOHKOU JIMH3BIL. Y BEIMYEHHE, JaBaeMOe JIMH30M.

[Ipenenbr nPUMEHUMOCTH T€OMETPUUECKOM ONTUKH.

BonnoBas ontuka. HWuTepdepenmus cBera. KorepeHTHbIE UCTOYHHKHU. Y CIIOBUS
HAOIIO/IEHUS] MAKCUMYMOB U MUHHUMYMOB B UHTep()EPEHIIMOHHON KapTHHE OT JABYX CHH(A3HBIX
KOTE€PEHTHBIX UICTOYHUKOB.

Hudpakmust  ceta. [IudpakumonHas pemérka. YciaoBue HAOMIOACHUS TJIABHBIX
MaKCHMYMOB IIpH Ma/IeHUU MOHOXPOMATUYECKOTO CBETA Ha AUPPAKIIMOHHYIO PEHIETKY.

[Tonspuszanus ceera.

TexHuyeckue ycTpoWCTBa W MPAKTHUECKOE IPUMEHEHHE: OYKM, Jyma, (oToammapar,
MPOCKIIMOHHBIN  anmapar, MHKpPOCKOI, TEJECKON, BOJIOKOHHAs ONTHKA, JU(PpaKIHOHHASL
pemETKA, TOISTPOUSI.

Jlemoncmpayuu

[IpsamonuHeitHOE pacnpoCTpaHEHUE, OTPAKEHHE U TMpejaomiieHue cBera. OnTtudeckue
puOOpHI.

[TonHoe BHyTpeHHEe oTpaxeHue. Moiens CBETOBOAA.

HccnenoBanue CBONCTB N300paKEHHM B JIMH3aX.

Mopenn MUKpOCKOIIa, TEIECKOna.

Hab6mronenue natepdepeHnmn crera.

Hab6monenue nudpakuuu ceera.

Habumoienue nucnepcuu cBera.

IlosrydyeHue cekTpa ¢ IOMOIIBIO IPU3MBI.

[Tomydenue criekTpa ¢ TOMOIIbIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenue nosspusanuu cBeTa.



Yuenuuecxuii sxcnepumenm, rabopamopruie pabomul
N3mepenue nokasaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanue CBOMCTB M300paXKeHUH B JIMH3AX.
HabGmronenue aucnepcun certa.

Paznen 6. OcHOBBI cienMaJIbLHOW TEOPHUH OTHOCUTEIBLHOCTH
I'paHnLBI IPUMEHMMOCTH KJIACCHYECKONM MeXaHUKH. llocTynaTel crienMalbHONM TEOpHUH
OTHOCUTEIBHOCTH: HWHBAPWAHTHOCTh MOJYJII CKOPOCTM CBETa B BaKyyme, IPHHIMUI
OTHOCHUTEIBbHOCTU DUHIITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMeJIEHNE BPEMEHH U COKPALCHHUE UITUHBI.
DHeprus U UMITYJIbC PEISITUBUCTCKON YaCTUIIBL.
CBs13p MaccChl C SHEPTUEN U UMITYJIbCOM PEIATUBUCTCKOM YaCTHULIBI. JHEPTUs MOKOS.

Paznen 7. KBanroBas pusuka

Tema 1. dnemenmol KGAHMOBOU ONMUKU

®oronbl. @opmyna [1lnanka cBs3u sHEPrUM (POTOHA C €ro YaCTOTON. DHEPTUS U MUMITYJIbC
¢dboToHa.

OtkpeiTe u wuccinenoBanue (orordpdexra. Ombitet A. I'. CromneroBa. 3akoHBI
dbortorpdekra. YpaBuenue DitHmreliHa 115 hoTodrpdexra. «KpacHas rpanuia» horodddekra.

JNaBnenue ceera. OnbiTel I1. H. JIeGenena.

XUMHYECKOE IEUCTBUE CBETA.

Texuuueckue ycTpoOHCTBa M IpaKTHYECKOE NpUMEHEHHe: (HOTodIeMeHT, (POTONaTUHK,
COJIHEYHas Oatapes, CBETOAMOI.

Jlemoncmpayuu

®oTo3(PeKT Ha yCTaHOBKE ¢ TUHKOBOM MIACTHHOM.

HccnenoBanue 3akoHOB BHeNIHEro ¢orodddekra.

Ceeronuon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onbitel Pesepdopaa mo paccesauro o -dactuil. [lmanerapnas
Mmojenb atoMa. Iloctynarer bopa. M3nyuenue u mornomeHnue GOTOHOB NpU MEPEeXoje aToMa ¢
OJIHOTO YypOBHSI SHEpruu Ha Jpyrod. Buapl cnexktpoB. CrekTp ypoBHEH SHEpruu aroma
BOJIOpOJA.

BonnoBbie cBoiicTBa yactull. Bonuel ae bpoitns. KoprnycKyspHO-BOTHOBOW Tyalu3M.

CrioHTaHHOE U BBIHYKJICHHOE U3Ty4YeHHE.

TexHuueckue yCTpoWCTBA M NPAKTUUYECKOE IPUMEHEHHE: CHEKTPAJIbHBIA aHaIu3
(crieKTpoCKoII), J1a3ep, KBAaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopenb onsita Peszepdopaa.

Omnpenenenue JIMHBI BOJIHBI Jla3epa.

Habuoienue TnHeR4aThIX CIIEKTPOB U3ITy4YEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

Habmronenue mTuHEHYaToro crekTpa.



Tema 3. Amomnoe s0po

OKCIIEpUMEHTHI,  JOKa3blBalOIIME  CIOKHOCTb  CTPOEHUS  sjipa. OTkpbITHE
panuoaktuBHOoCcTH. OmBITH Pesepdopna mo onpeneneHuio cocTaBa paaioakTUBHOTO U3TYUYESHHUS.
CgoiictBa anbda-, 6eTa-, raMMa-u3JIydeHus. BiusiHue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHe TpoToHa W HeWTpona. Hykmonnas mozpens snpa ['eiizenOepra—lBaneHko.
3apsin saapa. MaccoBoe uucio siapa. M3otorsl.

Anbga-pacniag. DIEKTPOHHBI M MO3UTPOHHBIN OeTa-pacman. ['amma-uzmyueHue. 3akoH
PaZOaKTUBHOTO pacmaja.

DHeprus CBs3M HYKIIOHOB B sizipe. SnepHbie cribl. JledekT Macchl spa.

Snepubie peakunu. JleneHue u CUHTE3 AEp.

SAnepubiii peaxtop. Tepmosinepusiii cunTe3. IIpobieMbl M NEPCHEKTUBHI  SIEPHON
JHEPreTUKHU. DKOJIOTHYECKUE ACTIEKTHI ICPHOM SHEPIEeTUKU.

OneMeHTapHble yacTUlbl. OTKPBITHE TO3UTPOHA.

Mertobl HaOMIOIEHNS U PETUCTPALIMH HJIEMEHTAPHbBIX YACTHII.

dyHIaMeHTabHBIE B3aUMOIeUCTBH. EMMHCTBO (pr3ndeckoi KapTHHBI MUPA.

TexHuueckue ycTpoHCTBa M NPAKTUYECKOE NPUMEHEHME: O3UMETP, KaMmepa BuibcoHa,
SIIEPHBIN peakTop, aTOMHasi 6omMoa.

Jlemoncmpayuu

CuéTunK HOHU3UPYIOIUX YACTHII.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpeKoB 4acTUIl (110 TOTOBBIM (oTorpadusim).

Pa3nea 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPHU3UKHU

Oranbel pa3BuTusl acTpoHomuu. [lpukiazHoe H  MHUPOBO33PEHYECKOE 3HAYCHHE
aCTPOHOMUM.

Bun 3Bé3anoro Heba. Co3Besaus, spKue 3BE3MbI, ITAHETHI, X BUAUMOE JABIKEHHE.

Conneunas cuctema.

Connue. ConneuHass akTUBHOCTh. Mcrounuk sHeprum ConHua u 3BE31. 3BE3IBI, UX
OCHOBHBIE XapaKTepUCTUKHU. J[luarpamMma «CHEKTpajbHBIM KJIacC — CBETHUMOCTBY». 3BE3/IbI
IJIABHOM T0CJIEI0BATEIbHOCTU. 3aBUCHMOCTh «Macca — CBETUMOCTb» JMJis 3BE3/ TIJIABHOM
nocneaoBaTenbHOCTH. BHyTpeHHee cTpoeHne 3BE3M. CoBpeMEHHbIE MPEACTABICHUS O
MPOUCXO0XKACHUU 1 BOTOIMU COJIHIIA U 3BE3/1. DTarbl )KU3HU 3BE3]L.

Mnneunsiit [IyTs — Hama [ManakTtuka. [onoxxenue u agmxenue Conana B [Nanaktuke. TUmsl
rayiakTuk. Pannoranaktvky n kBazapel. UEpHbIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pazberanue ramaktuk. Teopus
Bonsuioro B3peiBa. PennkroBoe n3nyueHue.

MacmrabHas ctpykTypa Beenennoil. Meraranaktuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Vuenuueckue nabnrooenus

Habmoienust HEeBOOPYKEHHBIM TJ1a30M C UCTHOJIB30BAHUEM KOMIBIOTEPHBIX MPHIOKEHUN
VIS OTIpE/IeTICHUS MOJIOXKEHHSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IHS
CeBepHOro noitymapus 1 sipkue 3BE31pl.

Hab6mronenus B reneckon Jlynsl, uraner, Maeurnoro [TyTu.

O0o0marniee noBTOpeHHE



Ponp (u3ukM W acTpOHOMHM B SKOHOMHYECKOHM, TEXHOJIOIMYECKOH, COLMAIBbHOM U
THYECKOH cdepax MesTETbHOCTH YeJIOBEKa, poJib M MecTo (U3MKM M aCTPOHOMHU B
COBPEMEHHOW HayyHOW KapTMHE MHUpa, poib (u3nyeckod Teopun B (OPMHPOBAHUU
npeCcTaBIeHn 0 PU3NIECKON KapTHHE MHUPa, MECTO (PU3NUECKON KapTHHBI MUpa B 00IIEM psity
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUM O IPUPOJE.

Me:xknpeamMeTHble CBSI3U

Wzyuenne kxypca ¢usuku 06a3oBoro ypoBHS B 11 Kiacce OCYyIIECTBISICTCS C y4ETOM
COJIEP’KATENIbHBIX MEXIPEIMETHBIX CBSI3ed € KypcaMHd MaTeMaTHKH, OWOJIOTMH, XHUMHH,
reorpauy ¥ TEXHOJIOTHH.

Mesicnpeomemuvie nowsimusi, CBA3aHHBIE C HW3Y4YEHHUEM METOAOB HAYYHOI'O IO3HAHUA:
sBJICHUE, Hay4yHbIH (pakT, rumoresa, (usmueckas BeIMYUHA, 3aKOH, TEOpHsl, HaOJIO/EHUE,
JKCIEPUMEHT, MOJEIUPOBAHNE, MOJIE]Ib, U3MEPEHUE.

Mamemamuxa: pelieHUe CUCTEMbl YpaBHEHHI, TPUTOHOMETpHUYECKHE (DYHKIMU: CHUHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOKIECTBO, BEKTOPHI M HX
IPOEKIMY HAa OCU KOOPAMHAT, CIOKEHHE BEKTOPOB, IPOU3BOJHBIE 3JIEMEHTApHBIX (DYHKIIMH,
NPU3HAKU 000U TPEYTrOJIbHUKOB, ONpeieieHre TIOMaAn INIOCKUX GUryp 1 o0béma Tell.

Buonozus: snexTpuyeckue sBIECHUs B JKUBOW INpHUpoOne, KosebaTenbHble ABHKEHHS B
KUBOW INPUPOJIE, ONTUYECKHE SBICHHS B XXUBOW NPUPOJE, ACHCTBUE paJMallud Ha JKUBBIC
OpPTraHHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJ, KPUCTAJUIMUECKas CTPYKTypa TBEPABIX TeI,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAIUINYECKON PEIIETKHU, CIIEKTPAIbHBIN aHaIH3.

l'eoepaghus: marHUTHBIE TIOJIOCA 3€MIIM, 3aJIe)KM MAarHUTHBIX pyll, HOTOChEMKa 3eMHOM
IIOBEPXHOCTH, NPEACKA3aHUE 3EMIIETPSACEHUI.

Texnonozus: TAHAU 3IEKTPOIEPENay, T€HEPATOp MEPEMEHHOIO TOKA, JJIEKTPOJBUIaTEIIb,
MHAYKIMOHHAsT Tedb, pajxap, pajuoNpHEMHUK, TEIEeBH30p, aHTeHHa, TenedoH, CBY-neus,
MIPOEKIIMOHHBIH anmapar, BOJOKOHHAsI ONITUKA, COJIHEUHAasi OaTapesl.



II. MIJIAHUPYEMBIE PE3YJIbTATbI OCBOEHHUSA YYEBHOI'O ITPEJIMETA
«®U3UKA» (6a30BbIil ypOBEHD)

OcBoenne yuebHoro mpenmera «®usnka» Ha ypOBHE CpPEIHEro OOIIEro oOpazoBaHHA
(6a30BBI  YypOBEHB) JIOJDKHO  OOECTHEUUTHh  JIOCTHIKCHHE  CJIEIYIONUX  JIMYHOCTHBIX,
METaNpPeIMETHBIX U MTPEIMETHBIX 00pPa30BaTEIBHBIX PE3yIbTATOB.

JIMUHOCTHBIE PE3YJIbTATHBI

JlngHOCTHBIE pe3ynbTaThl OCBOCHHUS y4ueOHOro mpenMera «Du3uka» TOJKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIUXCSl PyKOBOACTBOBATHCS C(POPMHUPOBAHHON BHYTpPEHHEH
MO3UIIMECH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAllui, TIO3UTHUBHBIX BHYTPEHHHX
yOSXKICHU, COOTBETCTBYIOIIMX TPATUIIMOHHBIM IIEHHOCTSIM  POCCHHCKOTO  OOIIEecTBa,
pacIIMpeHne >KM3HEHHOTO ONBITa U OMbITA JEATSILHOCTH B IMPOIECCE Peali3allii OCHOBHBIX
HaIpaBJIeHUN BOCITUTATEIHLHOU IEATETLHOCTH, B TOM YUCJIE B YaCTHU:

1) rpaxIaHCKOr0 BOCIIUTAHUA:

c(hOPMHUPOBAHHOCTh  T'PAKIAHCKOW TIMO3MIMM  OOYydYaromIerocss KaK aKTUBHOTO M
OTBETCTBEHHOTO YJIEHA POCCUHUCKOTO OOIIEeCTBA;

MPUHATHE TPAJUIUOHHBIX OOIIEYEIIOBEUCCKMX TYMAHUCTHYECKUX M JEMOKPATHYCCKUX
LIGHHOCTEIH;

TOTOBHOCTh BECTH COBMECTHYIO NESTENbHOCTh B HMHTEpPEcax Tpa)KAaHCKOrO OOIIEecTBa,
y4acTBOBATh B CAMOYTIPaBIECHUH B 00pa30BaTeIbHON OpraHU3AIINH;

yMEHUE B3aUMOJEHCTBOBATh C COLMAIbHBIMM HWHCTUTYyTAMH B COOTBETCTBUU C UX
GYHKIUSMU ¥ Ha3HAYEHUEM;

TOTOBHOCTh K TYMaHUTapHOU U BOJIOHTEPCKOM JESATEINBHOCTH;

2) N1aTPMOTHYECKOT0 BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh POCCUKMCKOM TPAXKIAHCKON HIEHTUYHOCTH, TATPUOTHU3MA;

IIEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, ITOCTIKEHHUSIM POCCHHCKUX
y4€HBIX B 0071aCTH (PU3UKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

c(hOpPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBE/ICHHSI,

CIIOCOOHOCTh OIICHWBATh CUTYAIMIO0 W NMPHUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M [ICHHOCTH, B TOM YHCJIE B JIEATEILHOCTH YUEHOTO;

OCO3HaHME JIMYHOTO BKJIAJIa B MIOCTPOSHHUE YCTOMUNBOTO OYAYIIETO;

4) 3cTeTMYECKOT0 BOCTIMTAHMSL:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIFOYAs 3CTETUKY HAyYHOT'O TBOPYECTBA, IMPUCYIIETO
¢buznyecKoil Hayke;

5) Tpya0BOro BOCIMTAHUSA:

WHTEpPEC K pasnudHbiM cdepam TpodecCHOHATBHON ACATEIBPHOCTH, B TOM YHCIE
CBS3aHHBIM C (U3MKOH U TEXHUKOH, YMEHHE COBepIIaTh OCO3HAHHBIA BHIOOp OymyIien
PoQ)e€CCUU U PeaTn30BbIBATh COOCTBEHHBIE KU3HCHHBIE TIIaHbI;

TOTOBHOCTh U CIIOCOOHOCTh K 00pa3oBaHUIO U caM000pa3oBaHHIO B oOiactu (pu3nku Ha
MPOTSDKCHUH BCEH JKU3HU;

6) ’3K0J10rMYEeCKOr0 BOCIMTAHMS :



C(OPMHPOBAHHOCTh JKOJOTMYECKOH KYJBTYPhl, OCO3HAHHE TIJI00AJBHOIO Xapakrepa
AKOJIOTMYECKUX MPOOIIEM;

IJIJAHUPOBAHUE U OCYLIECTBICHHUE IEHUCTBUM B OKPYJKAIOIIEH Cpele Ha OCHOBE 3HAHUs
LeJel YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA;

pacIlipeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOW HANpaBICHHOCTH Ha OCHOBE
UMEIOLIUXCS 3HAHUN 110 (PU3UKE;

7) HEeHHOCTH HAYYHOI'0 IIO3HAHUSA:

c(OPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BuTHA (HU3NIECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAay4YHOMU JIEATEIbHOCTH, TOTOBHOCTh B IPOLECCE U3YyUCHUs (PU3UKU
OCYIIECTBIIATh MPOEKTHYIO U UCCIIEI0BATENbCKYIO JESTEIbHOCTh UHIUBUAYAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Ba3oBbie ornueckne aeiicTBUsI:

CaMOCTOSITENTLHO (OPMYJIMPOBaTh W aKTyallM3UpOBaTh NpoOJeMy, paccMaTpuBarh e¢
BCECTOPOHHE;

OTIPEIEIIATH 1ETH IEITETLHOCTH, 337aBaTh apaMeTPhl U KPUTEPUH HX TIOCTHKCHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMATPUBACMBIX (PU3NUECKUX SBICHUSIX;

pa3pabaThiBaTh IUIAH PEHICHUS MPOOJIEMbI ¢ YUETOM aHAIM3a UMEIOIIUXCS MAaTePUATbHBIX
1 HEMaTEePUATbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JESATENHHOCTb, OIEHHBATh COOTBETCTBHE pE3YJbTATOB LIETSM,
OIICHUBATh PUCKU TOCIEICTBUN ACSITETLHOCTH;

KOOPJIMHHUPOBATh M BBIMONHATH pPadOTy B YCIOBHSIX pPEaTbHOT0, BHUPTYadbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBUSI,

pa3BUBATh KPEATUBHOE MBIIIJICHHE MPH PEIICHUH KU3HEHHBIX TPOOIEM.

Ba3oBble ucciienoBarebcKkue 1eicTBUA:

BIIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMH TMOHATUSAMH W MeToAaMH (pU3MYecKoi
HayKH;

BJIQJICTh HABBIKAMHU Y4YeOHO-MCCIICOBATEIHCKOW M MPOCKTHOM NEATEIHHOCTH B 00IacTH
(U3HKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIIEHOMY TIOMCKY METOJIOB PEIICHHS 3a1a4
(U3HYECKOTO COJICPKAHUS, MPUMEHEHHIO PAa3JIMIHBIX METOJIOB TIO3HAHHS,

BJIAJIETh BUJAMHU JCATSIHHOCTH MO IOJyYECHHIO HOBOTO 3HAHWS, €r0 HHTEPIIPETaIuH,
peoOpa3oBaHNI0O M TPHUMEHEHUIO B PA3IMYHBIX YYCOHBIX CHUTYallUsAX, B TOM YHCIE IPHU
CO37IaHUU YYEOHBIX MMPOCKTOB B 00J1aCTH (DU3UKH;

BBISBJISATh TNPUYMHHO-CIICACTBCHHBIC CBSI3M W aKTyallM3MPOBATh 3a/1ady, BBIJIBUTATh
THIIOTE3y €€ peICHHs, HaXOIUTh apryMEHTHI IS JIOKa3aTelbCTBA CBOMX YTBEPIKICHUH,
3aJaBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

AHAJTM3UPOBATh TOJYYCHHbIE B XOJ€ PpEUICHUS 3aJa4dl  Pe3yJIbTaThl, KPUTUYECKU
OLICHUBATh UX JJOCTOBEPHOCTb, IPOTHO3HPOBATh U3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIC 33/ladyll B OOpa30BaTENbHON NEATEIBHOCTH, B
TOM YHCJIC TP U3yUEHUH (DU3HKH;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;



YMETb MEPEHOCUTD 3HAHU 110 (PU3HKE B MPAKTUYECKYIO 001ACTh KU3HEACATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 00acTeif;

BBIJIBUTaTh HOBBIE UJEH, PEAJIaraTb OpUrHHAIBHBIE MTOIX0AbI U PELICHHUS;

CTaBUTb NMPOOJIEMBI U 33a4H, JT0IYyCKAIOIINE albTepHATUBHBIC PEILICHUS.

Padora ¢ unopmanmeii:

BJIAJIETh HaBBIKAMU MMONy4YeHHs HH(OpMAIK (PU3UIECKOTO COJCPKAHUS M3 MCTOUHUKOB
pa3HbIX THUIIOB, CaMOCTOSITEJIBHO OCYIIECTBJISITH IOMCK, aHAJINW3, CUCTEMATHU3ALMI0 U
MHTEPIPETANNIO0 HHPOPMAIIUU PA3THIHBIX BHIOB U ()OPM MPEICTABICHHS,

OLIEHUBAThH JJIOCTOBEPHOCTH WH(POPMAIIHH;

UCIIONIb30BaTh CPEACTBA HMH(POPMAIIMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJIOTHHA B
pelIeHNH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX M OPTraHU3aIlMOHHBIX 3a7ad C COOJIIOJCHUEM
TpeOOBaHUIl SPrOHOMUKH, TEXHUKH O€30MaCHOCTH, TUTUEHBI, pecypcocOepekeHrs, IPaBOBbIX U
ATHUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MacCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOrO COAEpPKaHHUA B pa3iIMYHBIX (opMarax ¢ yd&ToMm
Ha3HauYCHUsT HMHQPOPMAIIMM W IIEJICBOW  ayJUTOPWUH, BBIOMpas ONTHUMAIBHYIO (QopMy
MIPEJICTABICHUS U BU3YaTH3aIlHH.

KoMMyHuKaTHBHBIC YHUBEpPCaIbHbIe y4eOHbIC JCHCTBHSA:

OCYILECTBIIATh OOLIIEHUE Ha YpOKaX (PU3MKU U BO BHEYPOUHOI 1A TEIBHOCTH;

pacro3HaBaTh MPEANOCHIIKMA KOHOIMKTHBIX CUTYalluid U CMATYaTh KOH(IUKTEHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOKO TOYKY 3PEHHUS C MCIOJIb30BAaHHEM S3BIKOBBIX
CPEICTB;

MOHUMATh U MCIIOJIb30BaTh IPEUMYIECTBA KOMaHIHON M UHIAUBUYaIbHON paboThI;

BBIOMpPATh TEMATUKy M METOJbl COBMECTHBIX ICUCTBUI C YYETOM OOIIMX HMHTEPECOB H
BO3MOYKHOCTEH Ka)KJ0r'0 4JI€Ha KOJUIEKTUBA;

IIPUHUMATh LEIU COBMECTHOM JEITEIBHOCTH, OpPraHU30BBIBATH M KOOPAWHHUPOBATH
JNEUCTBUA IO €€ NOCTWIKECHMIO: COCTaBJIATH IUIAaH JEHCTBUMN, PACIpEnesATh POJIU C y4ETOM
MHEHHH YYaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OLIEHMBATh KA4eCTBO CBOETO BKJIAZa M KaXJIOTO yYaCTHUKA KOMaH/bI B OOIIMIl pe3ysbTar
10 pa3paboTaHHBIM KPUTEPUSIM;

IpeaJiaraTh HOBBIE IPOEKTHI, OLICHUBAThb WJEU C IO3UIUM HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh IIO3UTUBHOE CTPATETMYECKOE TIOBEACHME B pA3JIMYHBIX CHUTyalusx,
IPOSIBJIATH TBOPUECTBO M BOOOPAKEHHE, ObITh HHULIUMATUBHBIM.

PeryasiTuBHble YHHBepPcaJbHbIe YUeOHbIE 1eHCTBHS
Camoopranuzamnus:
CaMOCTOSITENTFHO OCYILECTBISTh MO3HABATEIBHYIO JAEATEIHHOCTh B 00NAacTH (U3UKH U
aCTPOHOMUH, BBISBIIATH IPOOJIEMBI, CTAaBUTH U POPMYIUPOBATH COOCTBEHHBIE 3a/]a4H;
CaMOCTOATENIbHO COCTAaBJIATH IJIaH PELIEHUs PACUETHBIX M KAYECTBEHHBIX 3a/ay, IUIaH
BBITIOJTHEHUSI TMPAKTUYEeCKOoW paboThl ¢ YYETOM UMEIOHIMXCS PECYpPCOB, COOCTBEHHBIX
BO3MOXHOCTEMN U MPEANOYTEHUN;
JaBaTh OLIEHKY HOBBIM CUTYalIHsIM;
paciupsaTh paMKi y4eOHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEANOUYTESHUH;



JieNaTh OCO3HAHHBINM BHIOOpP, apryMEHTHUPOBATH €ro, OpaTh Ha ceOsl OTBETCTBEHHOCTH 3a
peuieHue;

OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

croco0cTBOBaTh (DOPMHUPOBAHHMIO ¥ TPOSIBIICHUIO JSPYIUIMH B oOnactu  (pu3ukw,
MOCTOSTHHO TOBBIIIATH CBOW 00pa30BaTeNbHBIN U KYJIBTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOLHOHAIbHBIH MHTEJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYallMsiIM, BHOCUTH KOPPEKTHUBBI B JESATEIHHOCTh, OIICHUBATH
COOTBETCTBHE PE3YyJIbTATOB LETSAM;

BJIa/IETh HaBbIKAMH [TO3HABATEJIbHON pe(IeKCUM KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBUI
Y MBICJIUTEJIbHBIX MPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUH;

UCIOJIb30BaTh NPUEMBI peIeKCUH JIJIsl OLIEHKU CUTYalllu, BbIOOpa BEPHOTO PELLEHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO ITPUHUMATh PEIICHUS 10 UX CHUXKEHUIO;

MIPUHUMATh MOTHUBBI M ApTYMEHTHI JPYTUX MPU aHAITN3E PE3YJIbTATOB JIEATEILHOCTH;

MPUHUMATH ce0sl, MOHNMAsi CBOM HEIOCTATKH U JOCTOMHCTBA,

MIPUHUMATh MOTUBBI U ApTYMEHTBI JPYTUX IPU aHAIU3E PE3YNIbTATOB JIEATEIbHOCTH;

MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIMIUOKH.

B npouiecce nocTmkeHUs THYHOCTHBIX PE3yIbTaTOB OCBOCHUS MTPOrPaMMBbI MO (GU3HKE st
YPOBHS CpefiHero oouiero oOpa3oBaHus y 00y4yarolIUXcs COBEPIICHCTBYETCS 3MOIMOHAIbHBIN
WHTEIJIEKT, MPEANoIaralonii chopMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOIET0 CIIOCOOHOCTh MOHUMATh CBOE HMOIMOHAIBHOE COCTOSIHUE,
BUJIETH HAMIPABJICHUS Pa3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOMN cepbl, OBITh YBEPEHHBIM B ce0€;

caMOpEeryJIMpOBaHMsl, BKJTFOYAIOIIETO CaMOKOHTPOJIb, yMEHUe MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHE, CIIOCOOHOCTh aJalTUPOBAaTHCS K 3MOLMOHAIBHBIM
M3MEHEHUSIM U TIPOSIBISATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHMBAILIMM, BKIIIOYAIOIICH CTpEeMIICHHE K JOCTHKEHHUIO LEIU U YCIEXY,
ONTUMU3M, HUHUIIUATUBHOCTh, YMEHHUE JIEHCTBOBATh UCXO/ISl U3 CBOUX BO3MOXHOCTEH;

SMITaTUH, BKIIOYAIOLIEH CHOCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSIHME JPYTHX,
YYUTBIBATH €TO MIPU OCYIIECTBICHUH OOLICHNUS, CTIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOUIUX CIIOCOOHOCTh BHICTPaUBaTh OTHOLLEHUS C JAPYTUMU
JIOJIbMU, 3a00TUTHCSI, IPOSBIIATH UHTEPEC U pa3peliaTh KOHQIUKTHL.

HNPEAMETHBIE PE3YJIBTATbBI

K xonmy obydenus B 10 kj1acce mpeIMeTHBIE pe3yIbTaThl HA 0a30BOM YpOBHE JTOJKHBI
OTpaxkaTh c(hOPMUPOBAHHOCTH Y 00YHAIOIIUXCSI YMEHUI:

J€MOHCTPUPOBATh HA MPHUMEpax pojb U MECTO (pU3MKH B (POPMHUPOBAHUHM COBPEMEHHOU
Hay4YHOW KapTUHBI MHMpA, B Pa3BUTHUU COBPEMEHHOW TEXHUKH M TEXHOJIOTHH, B NMPAKTHYECKOU
NESTEIILHOCTH JIFOJCH;

YUUTBIBaTh TPaHMIBl NPUMEHEHUS U3YyUEHHBIX (PU3MUECKUX MOJEIEH: MaTepualibHas
TOYKa, MHEpIHaJIbHas cHCTeMa OTCUéTa, aOCOIIOTHO TBEPJOE TENO, MJEAJIbHBIA a3, MOIEIu
CTPOCHHMSI Ta30B, )KUIKOCTEH M TBEPIBIX TEJ, TOYCUHBIM JJICKTPUUYECKUN 3apsij NPU pELICHUN
¢busnueckux 3anay;

pacrio3HaBaTh (hU3MYECKHE SBJICHUS (IIPOLECCh) U OOBACHATH UX Ha OCHOBE 3aKOHOB
MEXAaHHUKH, MOJEKYJISIPHO-KHHETUUYECKONH TEOpUU CTPOECHMsI BEIIECTBA U DJIEKTPOJAMHAMUKH:



pPaBHOMEPHOE W PAaBHOYCKOPEHHOE MPSMOJMHEHHOE MABIKEHHE, CBOOOJHOE TaJieHHE Tell,
IBIDKEHHE 10 OKPY)KHOCTH, WHEpIHMsA, B3auMojeiictBue Ten, auddysus, OpoyHOBCKOE
JBIDKEHHE, CTPOEHHUE KHUIKOCTeH M TBEPABIX Tell, U3MEHEHHEe O00bhEMa Ten MpH HarpeBaHUU
(oxJtaXxaeHun), TEIUIOBOE paBHOBECUE, UCIIApEHNEe, KOHACHCAlus, TIaBJIeHUE, KpUCTAILIIN3aIus,
KHUIICHUE, BJIA)KHOCTb BO3/yXa, ITOBBIIICHUE AABJICHUS Ia3a IIPU €r0 HAarpEBAHMM B 3aKPBITOM
COCyJZle, CBSA3b MEXAY IlapaMeTpaMHM COCTOSHHSA ra3a B M30IpPOLECcCax, JJIEKTpHU3auus Tel,
B3aUMOJICHCTBUE 3apsI0B;

OIUCHIBATh MEXAHWYECKOE JBH)KEHUE, UCMOJb3ys (U3UYECKUE BETUYMHBI: KOOpAMHATA,
IIyTh, NIEPEMEIIEHHUE, CKOPOCTh, YCKOPEHHE, Macca Tea, CUA, UMIYJbC Tela, KMHETHYECKas
SHEprus, NOTEHLMaNbHas SHEpPIrus, MexaHudeckas paboTa, MeXaHMUYECKass MOIIHOCTb; IMpHU
ONUCAaHUU TMPaBWIbHO TPaKTOBaTh (U3UYECKUH CMBICI HCIOJB3YEMbIX BEJIMYUH, UX
0003HAaYeHUs U €AMHULIbI, HAXOAUTh (POPMYJIBI, CBSI3BIBAIOLIME JAHHYIO (PU3NYECKYIO BETUUYUHY
C IpyTMMHM BEJIMYMHAMUY;

OIACHIBAaTh HM3yYEHHBIE TEIUIOBBIE CBOMCTBA TEI M TEIUIOBBIE SIBJICHUS, HCIOIb3Ys
¢u3nyeckne BENIWYMHBI: JABJICHUE Ta3za, TEMIeparypa, CpelIHsAs KHHETHYecKas DSHeprus
XA0TUYECKOI0 [JBWKCHMSI MOJIEKYJ, CPEOHEKBAJpaTU4HAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOThI, BHYTPEHHsSI 3HEprus, padora rasa, Ko3QQGHUIMEHT NOJIE3HOro JNeHCTBUS TEIIOBOIO
JIBUraTessl; Py OMMCAHUU NPABUIBHO TPAKTOBATh (PM3UUECKUI CMBICI UCIIOJIb3YEMbBIX BEJIHMUHUH,
uX OOO3HAYeHMs M EIUHHUIBI, HAXOAUThb (OPMYJbI, CBA3BIBAIOIIME JAHHYIO (U3UUYECKYIO
BEJINYUHY C IPYTUMU BEIINYUHAM;

OIIUCHIBaTh M3YYECHHBIE JJIEKTPUYECKUE CBOMCTBA BEILECTBA WU DJIEKTPUUECKHUE SIBICHUS
(mporecchl), UCTIONB3YS (PU3UUECKUE BEITMUMHBL AJIEKTPUUYECKUM 3apsijl, dJIEKTPUYECKOe IOJIe,
HaIlpsOKEHHOCTh  II0JISA, IIOTEHLHMAJ, pPa3HOCTh IOTCHIMAJIOB; IIPU OINKMCAHUM IPABUIIBLHO
TPAaKTOBaTh (PU3MYECKUI CMBICT HCIONb3yEMbIX BEJIWYMH, MX OOO3HAYCHHS W EIWHUIIBI;
yKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JaHHYIO (DU3UYECKYIO BEIUYMHY C JPYTUMH BEJTHUYUHAMU;

aHATM3UPOBATh (HU3WYECKHE TPOIECCHl W SIBICHUS, WCTONB3Ys (U3NYECKHE 3aKOHBI H
IIPUHIUIBL: 3aKOH BcemupHoro tsarorenus, I, II u III 3axonsl HeroTOHA, 3aKOH coXpaHEeHUs
MEXaHWYECKON IHEPTUM, 3aKOH COXPAHEHHUs MMITYJIbCa, IPUHIMI CYNEPIO3ULUN CUJI, TPUHIUIT
pPaBHOIIPaBUsl MHEPLUUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KUHETUYECKYIO0 TEOPHUIO CTPOEHUS
BEILIECTBA, T'a30BbI€ 3aKOHBI, CBSA3b CPEJHEH KWHETUYECKOW HSHEPrHH TEIUIOBOTO JIBHIKECHHS
MOJIEKYJ1 C aOCOJIOTHOW TeMmepaTypol, MEpBbIl 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHMS
AJIEKTPUYECKOro 3apsna, 3akoH KyioHa, mpu 3TOM pas3inyarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTU4eCKOe BBIPAYKEHUE U YCJIOBUS (TpaHMILIbI, 00JIaCTH) IPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE NPUHLIUIIBI JCHCTBUS MaIlIMH, TPUOOPOB M TEXHUYECKUX YCTPOICTB;
pa3ianyaTh yCIOBHs UX O€30MaCHOrO MCIIOJIb30BAHUS B TIOBCEAHEBHON KU3HU;

BBINOJIHATh SKCIEPUMEHTHI 110 HCCIEAOBAHHIO (DPU3MUYECKMX SBJIEHUH U IPOLECCOB C
UCIIOJIb30BAaHUEM TPSAMBIX U KOCBEHHBIX H3MEpEHHHl, Mpu 3ToM  (HOpMyIHpOBaTh
npobiemy/3agayy M TUNOTe3y Yy4eOHOro OKCIEpUMEHTa, CcoOMpaTh YCTaHOBKY M3
IPEI0KEHHOT0 000PYA0BaHUs, IPOBOIUTH ONBIT U (POPMYIUPOBATH BBIBOBI;

OCYIIECTBIATh MpPsSMble M KOCBEHHblE H3MEpeHUs (U3NYECKHX BEJIMYUH, HPU STOM
BbIOMpPATh ONTHUMAJbHBIN CIIOCOO H3MEPEHUs M HCHOJIb30BATH W3BECTHHIE METOJbl OLIEHKU
MIOTPELIHOCTEN U3MEPEHU;

UCCIIeIOBaTh 3aBUCHUMOCTU MEXIy (U3MYECKMMH BEIMYMHAMU C HCIOJIb30BaHUEM
OpSAMBIX U3MEPEHHUH, MpH 3TOM KOHCTPYHMpPOBaThb YCTAHOBKY, (PUKCHpOBaTH pe3yJbTaThl



MOJTyYEHHOM 3aBUCUMOCTU (PU3MYECKUX BEIMYHMH B BHJIE TaONMIl U IpadUKOB, JIeaTh BBIBOIbI
10 pe3yJibTaTaM HCCIIEA0BaHNUS;

coOmoaTh mpaBuiaa 0€30MacHOro TpyJda NpH IMPOBEICHUM HCCIEIOBAHUNH B paMKax
Y4e0HOTO OIKCIEPUMEHTa, Y4YeOHO-HCCIEeNOBATEIbCKOH H MPOEKTHOH JESATEIHbHOCTH C
MCTIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOICTB U JIAOOPaTOPHOTO 000PYI0BAHUS;

pemate pacu€THble 3aJaydl C SIBHO 3a/JlaHHOM (U3NYECKOW MOJENbI0, HCIOJIb3Ys
¢u3nveckre 3aKOHBI ¥ IPUHIUITE], HA OCHOBE aHaJIM3a yCIOBHS 33Ja4 BBIOUPATh (PU3HUECKYIO
MOJI€b, BBIJIEIATh (U3NYECKHE BEIMYMHBI U (QOPMYJIbl, HEOOXOMUMBIE ISl €€ pelIeHHs,
MIPOBOJIUTH PACUYETHI M OLIEHUBATh PEATbHOCTH IOJyUYE€HHOTO 3HAUCHHs (PU3MUECKON BEIINIHHEI,

pelaTth KayecTBEHHbIE 3aJjaud: BBICTPAWBATH JIOTMUECKH HENPOTHUBOPEUMBYIO LIETIOUKY
paccyXJIeHU ¢ ONOPO¥ Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SBIICHNUS,

UCIIONB30BAaTh TMPU pEIICHHMH Y4YeOHBIX 3a7ad COBPEMEHHbIE HH(OPMALMOHHbBIE
TEXHOJOTHH JUIsl TOMCKA, CTPYKTYPHUPOBAHUS, MHTEPIpETAlM U MpPEJCTaBICHUS y4eOHOW U
HAYYHO-TIOMYJISIPHON HH(OpPMAIMK, MOMYYeHHOW W3 Pa3IMYHBIX HCTOYHHKOB, KPUTHYECKHU
aHAJIM3UPOBATh MOIyYaeMyIo HH(OPMALIUIO;

MPUBOJIUTH MPUMEPHI BKJIa/a POCCUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHUE
HayKH, 00bSICHEHUE TIPOIIECCOB OKPYIKAIOUIET0 MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCMOJIb30BaTh TEOPETHUYECKUE 3HAHUSA N0 (U3UKE B TOBCEIHEBHOW JKHU3HU IS
obecrnieueHus: 0€30MaCHOCTH MPHU OOpALIEHUH ¢ TPUOOPaMU U TEXHUUYECKHUMH YCTPOMCTBAMH, IS
COXpaHEHHUs 3/J0POBbS U COOIIOICHUSI HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKarolleil cpere;

paboTaTh B TPYIMIE C BHINOTHEHHEM Pa3UYHBIX COIMAIBHBIX POJIEH, MIIaHUPOBaTh PadoTy
TPYNIBl, PAlMOHAJIBHO pPACHpEneNsaTh OOf3aHHOCTH M  IUIAHUPOBATh JESATEIBHOCTh B
HECTAaHJAPTHBIX CUTYyallUsX, aJeKBAaTHO OLCHMBATh BKJAJ KaXKJIOTO W3 YYaCTHUKOB TPYIIBI B
pelIeHne paccMaTpuBaeMoil MpooIIeMBI.

K xoniy oOyuenust B 11 Kiacce npeaMeTHble pe3yibTaThl Ha 6a30BOM YPOBHE JIOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTD y 0OYUAIOIIMXCS YMEHHHA:

JI€MOHCTPHPOBATh HA MPHUMEpPax poiib U MECTO (PU3MKH B (POPMHUPOBAHUH COBPEMEHHOM
Hay4YHOU KAapTUHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJIOTMH, B IPAKTHYECKOU
JESTeTbHOCTH JIIOJIEH, IEJIOCTHOCTh ¥ €TUHCTBO (PH3MUECKON KapTUHBI MUPA;

YUYUTHIBATh TPAaHUIBl TPUMEHEHUS M3YYEHHBIX (U3MUECKUX MOJeNeH: TOYEeUHBIN
ANEKTPUYECKUI 3apsii, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SAEpHas MOJEIb aToMa,
HYKJIOHHAs! MOJIEJIb @aTOMHOT'O Si/[pa MPH pelieHnu GU3NYECKUX 3a/1ay;

pacrno3HaBath (pU3MYECKHE SBICHUS (MPOIECCH) U OOBSICHATH MX HA OCHOBE 3aKOHOB
ANIEKTPOJIMHAMUKUA M KBAaHTOBOM (DM3MKH: AJIEKTpUYecKasi MPOBOJUMOCTh, TEIUIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHuTHOE JEMCTBHUS TOKa, B3aUMOJAEWCTBUE MAarHUTOB, 3JIEKTPOMAarHUTHAs
WHAYKIMS, JACWCTBUE MAarHUTHOTO TOJII Ha MPOBOAHMK C TOKOM M JABWKYIIMICA 3apsj,
AJIEKTPOMArHUTHBIE KOJIEOAHUS U BOJIHBI, IPSIMOJIMHEITHOE pacpOCTpaHEHHE CBETa, OTPaKEHUE,
npenomiieHue, uHTepdepeHnus, audpakiuus W TMOJNSIpU3alus CBeTa, JUCIEpPCUs CBeTa,
dbotoanexkrpudeckuii 3¢pdext (horoaddekT), cBeToBOE NaBieHre, BOZHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToOMa BOJOPO/Ia, €CTECTBEHHAs! M HCKYCCTBEHHAs PaIMOAKTUBHOCTB;

OIUCHIBAaTh WM3YYECHHbIC CBOWCTBA BEIECTBA (AJIEKTPUUYECKUE, MAarHUTHBIC, ONTUYECKUE,
3JIEKTPUYECKYIO MPOBOAMMOCTD PA3IMUYHBIX CPEI) M AJIEKTPOMATrHUTHBIEC SIBIEHUS (IPOLIECCHI),
UCTIONB3YSl (U3MYECKUE BEIMYMHBL: DJICKTPUYECKUN 3apsii, CHJIa TOKa, DJIEKTPUUYECKOE
HaNpsDKEHUE, SJIEKTPUUECKOE CONPOTUBIIEHUE, PA3HOCTh MOTEHINAIOB, 3JIEKTPOABIKYIIAs CUIIA,



paboTta Toka, MHAYKIMS MarHUTHOTO TOJs, cwia Awmepa, cuna JlopeHiia, WHAYKTUBHOCTh
KATYIIKK, SHEPTUS DJIEKTPUYECKOTO W MArHUTHOTO TOJIeH, MEepPUOoJ M 4YacToTa KoJieOaHWH B
KoJ1e0aTeIbHOM KOHTYpE, 3aps] U CHJia TOKa B MPOIECCe TAPMOHUYECKUX AIEKTPOMATHUTHBIX
KoneOaHui, (HPOKyCHOE pAcCCTOSHHWE W ONTHYCCKAas CHJIa JIMH3BI, TMPU OMUCAHWH IPABHIHLHO
TPAKTOBAaTh (PUIUYECKHI CMBICT HKCIOJNB3YyeMbIX BEIWYMH, WX OOO3HAYCHUS W CIUHHIIBI,
YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMUMHY C IPYTUMH BEJIMUYNHAMU,

OIKCHIBATh W3YYCHHBIC KBAHTOBBIC SBJICHHUS U TMPOIECCHI, HCIONB3YS (PUINICCKUE
BEJIMYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JJWHA BOJHBI M YacTOTa CBETA, DHEPTUS U
uMIybC (OTOHA, TEPUOJ TOJypacrnazga, SHEPrusi CBsI3W ATOMHBIX sJ€p, MPU ONMUCAHUU
MPaBWJIBHO TPAKTOBATh (U3NYECKUII CMBICI HCIIOJIb3YEMbIX BEJIWYMH, UX OOO3HAu€HUs H
€IVHUIIBI, YKa3bIBaTh (POPMYJIBI, CBSI3BIBAIOIINE MAHHYIO (DU3UYECKYI0 BEIUYHHY C APYTHMH
BEJIMYMHAMU, BBIYUCIIATH 3HAUY€HUE (PU3NYECKON BETUUHHBI;

aHATM3UPOBaTh (U3MYECKUE TPOIIECCHl W SIBJICHUS, WCIONB3YS (DU3UUYECKHUE 3aKOHBI U
NpUHIUIBL: 3ak0OH OMa, 3aKOHBI IIOCJHENOBATEIBHOTO M MNApaJUIEIbHOTO COCAMHEHUS
MPOBOJHUKOB, 3akoH Jlkoyns—JIeHna, 3akoH 3JIEKTPOMarHUTHOM MHAYKUIHH, 3aKOH
MPSIMOJIMHEMHOTO PacIpOCTPaHEHUsl CBETA, 3aKOHBI OTPAXKEHMsI CBETA, 3aKOHBI MPEIOMIICHUS
CBeTa, YypaBHeHHe OHHIITeHHAa i ¢GoTrodPdekrra, 3aKOH COXpPaHEHHs] DHEPrHM, 3aKOH
COXpaHEHUs1 MMIIYJbCa, 3aKOH COXPAHEHUs »JJIEKTPUUYECKOTO 3apsiia, 3aKOH COXpPaHEHUS
MacCOBOI'0 YHCIHA, MOCTyJaTel bopa, 3aKOH paJMOAaKTHUBHOIO pacmajaa, MpU 3TOM pa3indyaTh
CIIOBECHYIO (DOpPMYJIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIPAKCHHE M YCIOBUS (TPaHUIBL,
001acTH) MPUMEHUMOCTH;

ONpeeNsATh HAIMpaBJICHUE BEKTOPAa MHAYKIMH MAarHUTHOTO TOJI MPOBOJAHUKA C TOKOM,
cuiibl AMriepa u cuiibl Jlopenna;

CTPOMTbH U ONMCHIBATh N300pakEHUE, CO3/1aBAEMOE INIOCKUM 3€PKaJIOM, TOHKOH JINH301;

BBITIONHATH JKCIEPUMEHTHI 10 HMCCIECOBAHUI0 (PU3UYECKHUX SIBJICHHM W TPOIECCOB C
UCTIONIb30BAHUEM TIPSMBIX W KOCBEHHBIX UW3MEPCHH: TMPH OTOM  (HOPMYITHPOBATH
npobiieMy/3ajady U TUNOTE3Y Y4eOHOTO OKCIEPHUMEHTa, COOWpaTh YCTaHOBKY W3
MIPETIOKEHHOTO 000PYIOBaHHUS, TPOBOAMUTD OMBIT U POPMYITUPOBATEH BHIBO/IBI,

OCYIIECTBIISITh TMPSMbIE W KOCBEHHBIE HM3MEpEHUs (PU3NYCCKUX BEIMYWH, MPU STOM
BBHIOMPATh ONTHUMAJBHBIA CIOCO0 K3MEPEHHsI M WCIOJIb30BaTh HW3BECTHBIE METOJbI OLICHKH
MIOTPELIHOCTEN U3MEPEHU;

MCCIIE0BATh 3aBUCUMOCTH (PU3MUECKUX BEJIMYUH C UCIIOJIB30BAHUEM TIPSIMBIX U3MEPECHHI:
IIPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBATH PE3YyJIbTATHI IMOJYYCHHON 3aBHCHMOCTH
¢busznyecKkux BeNWYMH B BHAe TaOmuI U rpadukoB, JenaTh BBIBOJBI 10 pe3yibTaTaM
WCCJICIOBAHMS;

coOnroaTh MpaBWwiia 0E30MacHOTO TpyAa IPH IMPOBEACHUU HUCCIEJOBAHUNA B paMKax
y4eOHOTO OKCHEPUMEHTa, Y4eOHO-HCCIEOBATEIbCKOM W TPOEKTHOM JIESITEIBHOCTH C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONUCTB U 1TaOOPaTOPHOrO 000pyA0BaHUS;

pemars pacu€THble 3a/Jadydl C SIBHO 3a/laHHOM (U3WYECKOW MOENbl0, HCIOJb3Ys
¢buznyeckue 3aKOHBI M MPHUHIIUIIBI, HA OCHOBE aHallM3a yCIOBHS 3a/laydl BHIOMpATh (PU3UUECKYIO
MOJI€TIb, BBIICIATh (PU3NYECKHE BEIMYUMHBI U (QOPMYJIbl, HEOOXOMUMBIE ISl €€ pEelIeHHs,
MIPOBOAMTDH PACUEThI U OIICHUBATH PEAIbHOCTD MOJYYCHHOTO 3HAYCHUS (PHU3NUECKON BEIHMUMHBI,

peniaTh KayeCTBEHHBIE 3aJlayd: BBICTPAMBATh JIOTMYECKH HENPOTHUBOPEUYUBYIO LIETIOUYKY
paccyXJIeHUl ¢ OTOPOi Ha U3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (DU3HUYECKUE SBICHUS;



UCTIONB30BAaTh TPU  pEIICHUH YYeOHBIX 3a7ad COBPEMEHHBIE HWH(MOPMAIMOHHBIE
TEXHOJIOTUH JUIS TIOMCKA, CTPYKTYPHPOBAHUS, MHTEPIpPETAIMM U TPEICTABICHHUS y4eOHOH W
HAYYHO-TIONMYJISIpHOW HMH(OpMAIMK, NOTYYEHHOW W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKH
aHAJM3UPOBATH MOJTyYaeMyto HH(OpMAITHIO;

OOBSICHATH PUHIIMITBI ISHCTBUS MAIIMH, TPHOOPOB U TEXHUYECKUX YCTPOUCTB, pa3inyarhb
YCIIOBUS UX O€30MaCHOTO UCTIOIH30BAaHUS B TIOBCCTHEBHOM KU3HU;

IIPUBOJUTH MPUMEPHI BKJIa/Ja POCCUICKUX U 3apyOE€KHBIX YyUEHBIX-(U3UKOB B pa3BUTHE
HAyKH, B 00BSICHEHUE TIPOIIECCOB OKPYIKAIOMIETO MHUPA, B PA3BUTHE TEXHUKH M TEXHOJIOTHIA,

HCIOJIB30BATh TCOPECTHUYCCKUC 3HAHUA 110 (1)I/ISI/IKC B HOBCGHHCBHOﬁ JKU3HU TJIA
obecrieueHns 0€30MaCHOCTH TP OOPAIICHUH ¢ TPUOOPAMU U TEXHUYECKUMHU YCTPOHUCTBAMH, IS
COXpaHEHHUs 3JI0OPOBbS U COOIIOZICHUSI HOPM SKOJIOTUIECKOTO TTOBEICHUS B OKPYXKAOIIEH cpere;

paboTaTh B TPYIIIE C BHITIOJIHEHUEM PA3IMYHBIX COIMAIBHBIX POJICH, TUIAHUPOBATh paboTy
IpyNNbl, palMOHAIBHO paclpeiensiTh O0S3aHHOCTH M IUIAHUPOBATh JIEATEIbHOCTh B
HECTaHJAPTHBIX CHUTYallMsX, aJcKBATHO OICHMBATH BKJIAJl KaXKJIOTO W3 YYaCTHUKOB TPYIIBI B
peleHne paccMaTpuBaeMOi MPOOIIEMBI.

Peanuzanus BocuTaTebHOTO MOTEHITAAA YPOKOB (DU3UKH MpeyCcMaTpUBAeT:

1) wucmosp30BaHWE BOCHUTATENBHBIX BO3MOXKHOCTEH COJIEp)KaHUS Y4YeOHOro TmpeaMeTa
«Duzukay s GOpPMHUPOBAHMS Y OOYYAIOIMIUXCSA POCCHMCKHAX  TPAJUIMUOHHBIX  JTYXOBHO-
HPABCTBEHHBIX U COLUOKYJBTYPHBIX IIEHHOCTEH, POCCUMCKOTO UCTOPUUECKOTO CO3HAHWS Ha OCHOBE
HWCTOPUUYECKOTO TPOCBEHICHUS; TMOJA00pP COOTBETCTBYIONIETO COJAEPXKAHUS YPOKOB, 3aJlaHUH,
BCIIOMOTATEJIbHBIX MaTepUaJIOB, MPOOJIEMHBIX CUTYAIIUH SIS 00CY K ICHHUIA,

2) BKJIIOYEHHE IEJIEBBIX OPHEHTHPOB PE3YIbTATOB BOCHHTAHHS, MX YYET B OINPEACICHUH
BOCITUTATENbHBIX 33]1a4 YPOKOB:

yCBOEHUE OOyYarolIMMHUCs 3HAHUN HOPM, JyXOBHO-HPABCTBEHHBIX IIEHHOCTEH, TPaJMIIHM,
KOTOpBIE BEIPA0OTANIO0 POCCUHCKOE OOMIECTBO (COIMATIEHO 3HAYMMBIX 3HAHUN );

dbopMHpOBaHHE U PA3BUTHE JIMYHOCTHBIX OTHOIIGHWW K OSTUM HOpPMaM, IIEHHOCTSM,
TPaIUIUsAM (MX OCBOCHUE, IPUHSTHE);

npuodpeTeHue COOTBETCTBYIOILIETO 3THM HOpMaw, LIECHHOCTSIM, TpaguLUsaM
COLIMOKYJIbTYPHOTO OIBITa TOBEJACHHsSI, OOIICHHS, MEXKIUYHOCTHBIX COIHMAIBHBIX OTHOIICHHIA,
IIPUMEHEHUS TIOJIYYEHHBIX 3HAHUM;

JOCTHKCHHE JIMYHOCTHBIX PE3yJbTaTOB OCBOEHHUS 00Ie00pa3oBaTeNbHBIX IPOTPaMM B
cootBercTBuu ¢ PI'OC COO.

3) BBIOOP METO/IOB, METOJMK, TEXHOJOTH, OKA3bIBAIOINX BOCITUTATEIILHOE BO3CHCTBUE HA
JINYHOCTh B COOTBETCTBUHU C BOCIIUTATEIILHBIM HJCAIOM, II€JIbI0 M 3aJa4aMHi BOCIUTAHMUS, IIeJIEBBIMU
OpPUEHTHUpPAMHU PE3YJIbTATOB BOCIUTAHMS; pEATU3AIMNI0 TPHOPUTETA BOCHUTAHUS B ydeOHOI
JIeSITEIIbHOCTH,

4) mpuBICYCHHEC BHUMAHUS O0YyYarONIUXCs K IICHHOCTHOMY acleKTy M3y4aeMbIX Ha ypoKax
MPEIMETOB, SIBJICHUA W COOBITUN, WHUIMUPOBAHUE OOCYKIICHUH, BHICKA3bIBAHUI CBOETO MHCHUSI,
BBIPAOOTKH CBOETO JIMYHOCTHOTO OTHOIICHUS K U3yYaeMbIM COOBITUSIM, SIBIICHUSIM, JTUIIAM;

5) TpUMEHEHHWE WHTEPAKTUBHBIX (opM ydeOHON pabOTBI — HWHTEIUICKTYaJbHBIX,
CTUMYJIMPYIOIIUX TO3HABATEIbHYIO MOTHUBAIIMIO, MIPOBBIX METOJIMK, JUCKYCCHUM, JaIOIINX
BO3MOKHOCTh IPHOOPECTH OIBIT BEACHUS KOHCTPYKTHBHOTO JHAJIOTA; TPYMIIOBONA pabOThI, KOTOpast



YYUT CTPOHMTH OTHOUICHUS W ACHCTBOBaTh B KOMAaHJE, CIIOCOOCTBYET Pa3BUTHIO KPUTHYECKOTO
MBIILICHUS;

6) moOyxneHue oOyyaromuxcs CcoONI0NaTh HOPMBI TIOBEJCHHMS, TNpaBWiia OOIIEHHS CO
yKIJIaay
001eo0pa3oBaTeIbHONW OPraHU3aIlH, YyCTAHOBJICHUE U MOICPKKY JOOPOKEIaTeIbHOW aTMOC(EpHI;

CBEPCTHUKAMH i e JarorndeCKuMH paboTHHUKaMH, COOTBETCTBYIOIINE
7) opraHu3alMi0 HACTABHMYECTBA MOTHMBHPOBAHHBIX M JPYIUPOBAHHBIX OOYYAIONMIUXCS Ha
HEYCIEBAIOIIMMH OJHOKIACCHUKAMH, B TOM YHUCJIE C OCOOBIMH 00pa30BaTEeIbHBIMU MOTPEOHOCTSIMU,
JTAIOIIET0 00YUYaOIMUMCSI COIMATBLHO 3HAYUMBIN OIBIT COTPYTHHYECTBA U B3aUMHOMN TTOMOIIIH;
8) WHUIMUPOBAHME W TOJJIEPKKY HCCIEIOBATEILCKON JAEATEIBHOCTH OOyYarouIuxcs,
IJIJAHUPOBAHUE H  BBITIOJIHEHUE WHIWBUAYAJIbHBIX W TPYMNIOBBIX TPOEKTOB BOCIHUTATEIHLHOMN

HaIpaBJICHHOCTH.

IIpodopuentannonHasi padora Ha ypokax Gpu3nNKu

No HaumenoBanue JeMoHcTpanmu, [Ipon3BoacTBeHHbIE  mpouecchl.  Bunubl
/T paznerna 1abopaToOpHEIC U npodeccuit
MPaKTUYECKHE
paboTHI
10 knacc
1 OCHOBEI TenmoBwie TexHONOT XOJOAUIBHOTO 000PYIOBAHHS
TEPMOJIUHAMUKHU JIBUTATEH, Ha MUIIEBOM ITPOU3BOICTBE
XOJIOIUIILHOE Merteoposor
obopyoBaHue Boaurens
N3mepenue Hnxenep (06paboTka METaIIOB)
BJIAKHOCTHU l'azocBapmuk.
[1naBneHue
2 ITocTostHHBIN XapakTepuCTUKU | DIEKTpUK. MOHTaXHHUK 3JIEKTPUUECKUX
3JIEKTPUYECKUN TOK. | TOKa, COEIMHEHHE | Lenen.
TokM B pas3INyHBIX | IPOBOJHUKOB lNanbBaHuK
cpenax 3IIeKTpOIn3
11 kmace
1 MaruurtHoe noJie. Bzaumonencteue PaboTHukH AJIEKTPUUECKUX u
DNEeKTpOMarHuTHasi | MarHuTOB TpaHCc(hOPMATOPHBIX MOACTAHITUI
WHTY KIS [Tonyuenue Pagnorexauk
MEPEeMEHHOTO Toka | IHKeHep TeIeBU3MOHHOTO 000pYI0BaHUS
2 Ctpoenue atoma Anepusbrit peaktop | [Ipodeccun POCATOMA
ATOMHOE PO




L. TEMATUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuyecTBO 4acos
HaumeHoBaHMe pa3/iesioB U TeM duekTpoHHbIe (LM poBbLIE)
Ne i/ Konrpoabusie | Ilpakruuecku
NMPOrpamMMblI Beero o0pa3oBaTejbHbIE PeCypChl
padoThbI e padoThbI
Pazgen 1. PUSUKA U METOJbI HAYYHOI'O IIO3HAHMUS
https://academy-content.apkpro.ru/
L1 du3nka ¥ METOJIbl HAYYHOTO ) lesson/79d7ab78-1e77-4faf-9158-
' MMO3HAHUSA 68a140cled86
Hroro no pazgeny 2
Pasznen 2. MEXAHUKA
https://academy-content.apkpro.ru/
lesson/6eb9444f-cdaf-417c-988b-
08577ab1bb06
https://academy-content.apkpro.ru/
21 Kunemarnka 5 ) lesson/7cbfc020-d2d4-4305-8e43-
' CraproBasi JUarHOCTHKA 6ef84d3c9el0
https://academy-content.apkpro.ru/
lesson/cd410d82-c27e-4€66-994¢-
4eScfc4510al
https://academy-content.apkpro.ru/
29 Junamuka 7 1 lesson/f6508¢25-0043-4e51-8eed-
371cab4d8&f13
https://academy-content.apkpro.ru/



https://academy-content.apkpro.ru/lesson/702e7550-a247-4ee7-a403-014291658319
https://academy-content.apkpro.ru/lesson/f6508c25-0043-4e51-8eed-371cab4d8f13
https://academy-content.apkpro.ru/lesson/f6508c25-0043-4e51-8eed-371cab4d8f13
https://academy-content.apkpro.ru/lesson/f6508c25-0043-4e51-8eed-371cab4d8f13
https://academy-content.apkpro.ru/lesson/cd410d82-c27e-4e66-994e-4e5cfc4510a1
https://academy-content.apkpro.ru/lesson/cd410d82-c27e-4e66-994e-4e5cfc4510a1
https://academy-content.apkpro.ru/lesson/cd410d82-c27e-4e66-994e-4e5cfc4510a1
https://academy-content.apkpro.ru/lesson/7cbfc020-d2d4-4305-8e43-6ef84d3c9e10
https://academy-content.apkpro.ru/lesson/7cbfc020-d2d4-4305-8e43-6ef84d3c9e10
https://academy-content.apkpro.ru/lesson/7cbfc020-d2d4-4305-8e43-6ef84d3c9e10
https://academy-content.apkpro.ru/lesson/6eb9444f-cda8-4f7c-988b-08577ab1bb06
https://academy-content.apkpro.ru/lesson/6eb9444f-cda8-4f7c-988b-08577ab1bb06
https://academy-content.apkpro.ru/lesson/6eb9444f-cda8-4f7c-988b-08577ab1bb06
https://academy-content.apkpro.ru/lesson/79d7ab78-1e77-4faf-9158-68a140c1ed86
https://academy-content.apkpro.ru/lesson/79d7ab78-1e77-4faf-9158-68a140c1ed86
https://academy-content.apkpro.ru/lesson/79d7ab78-1e77-4faf-9158-68a140c1ed86

lesson/702e7550-a247-4ee7-a403-
014291658319
https://academy-content.apkpro.ru/
lesson/e77b838d-acae-499c-ad7c-
d6454fad35¢2

https://academy-content.apkpro.ru/
lesson/789ff4de-1b59-4202-86¢9-
04acedba5693
https://academy-content.apkpro.ru/
lesson/7085bd7f-8064-4cel-abe7-
132b92a51812

2.3 3aKOHBI COXPAHEHHSI B MEXAHHUKE 6 1 https://academy-content.apkpro.ru/
lesson/ef2a4836-b49d-476a-9b8d-
29c3d4cef324
https://academy-content.apkpro.ru/
lesson/25¢8cbc0-¢600-4b97-bf2b-
cd4a653¢7606

Hroro no pazneny 18

Paznea 3. MOJIEKYJISAPHASA ®PU3UKA U TEPMOJUNHAMUKA

https://academy-content.apkpro.ru/
lesson/3ae96c¢60-6461-449b-93d5-

736acd86bdad
OCHOBBI MOJIEKYJISIPHO-
3.1 . 9 1 https://academy-content.apkpro.ru/
KHHETUICCKOW TEOPUHU
lesson/42942724-896b-4ecb-8201-
5¢d3859d520d

https://academy-content.apkpro.ru/



https://academy-content.apkpro.ru/lesson/a3990d2d-ee77-4408-b111-8b0533ab7790
https://academy-content.apkpro.ru/lesson/42942724-896b-4ecb-8201-5cd3859d520d
https://academy-content.apkpro.ru/lesson/42942724-896b-4ecb-8201-5cd3859d520d
https://academy-content.apkpro.ru/lesson/42942724-896b-4ecb-8201-5cd3859d520d
https://academy-content.apkpro.ru/lesson/3ae96c60-646f-449b-93d5-736acd86bdad
https://academy-content.apkpro.ru/lesson/3ae96c60-646f-449b-93d5-736acd86bdad
https://academy-content.apkpro.ru/lesson/3ae96c60-646f-449b-93d5-736acd86bdad
https://academy-content.apkpro.ru/lesson/25c8cbc0-e600-4b97-bf2b-cd4a653c7606
https://academy-content.apkpro.ru/lesson/25c8cbc0-e600-4b97-bf2b-cd4a653c7606
https://academy-content.apkpro.ru/lesson/25c8cbc0-e600-4b97-bf2b-cd4a653c7606
https://academy-content.apkpro.ru/lesson/ef2a4836-b49d-476a-9b8d-29c3d4cef324
https://academy-content.apkpro.ru/lesson/ef2a4836-b49d-476a-9b8d-29c3d4cef324
https://academy-content.apkpro.ru/lesson/ef2a4836-b49d-476a-9b8d-29c3d4cef324
https://academy-content.apkpro.ru/lesson/7085bd7f-8064-4ce1-abe7-132b92a518f2
https://academy-content.apkpro.ru/lesson/7085bd7f-8064-4ce1-abe7-132b92a518f2
https://academy-content.apkpro.ru/lesson/7085bd7f-8064-4ce1-abe7-132b92a518f2
https://academy-content.apkpro.ru/lesson/789ff4de-1b59-4202-86c9-04acedba5693
https://academy-content.apkpro.ru/lesson/789ff4de-1b59-4202-86c9-04acedba5693
https://academy-content.apkpro.ru/lesson/789ff4de-1b59-4202-86c9-04acedba5693
https://academy-content.apkpro.ru/lesson/e77b838d-acae-499c-ad7c-d6454fad35c2
https://academy-content.apkpro.ru/lesson/e77b838d-acae-499c-ad7c-d6454fad35c2
https://academy-content.apkpro.ru/lesson/e77b838d-acae-499c-ad7c-d6454fad35c2
https://academy-content.apkpro.ru/lesson/702e7550-a247-4ee7-a403-014291658319
https://academy-content.apkpro.ru/lesson/702e7550-a247-4ee7-a403-014291658319

lesson/a3990d2d-ee77-4408-b111-
8b0533ab7790
https://academy-content.apkpro.ru/
lesson/f543b715-1420-413c-8daf-
bb70cb26299a

3.2

OCHOBEHI TEPMOANHAMUKHA

10

https://academy-content.apkpro.ru/
lesson/ae397c¢01-b1fd-4c05-93af-
£77604b63¢c86
https://academy-content.apkpro.ru/
lesson/969612df-03e2-4944-a2ed-
6¢5120961cf9
https://academy-content.apkpro.ru/
lesson/870e8d4b-b41b-41fd-b01c-
41£568bd7b38
https://academy-content.apkpro.ru/
lesson/c821465e-b8d5-4¢b4-9052-
633b8f4e8fc4
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https://academy-content.apkpro.ru/
lesson/88a47031-1681-469b-bac0-
alb6f9adf3e9
https://academy-content.apkpro.ru/
lesson/ae3ed0ee-8743-4082-bc08-
cc0737c43a4a
https://academy-content.apkpro.ru/
lesson/e5a85fa8-8¢32-4481-a750-
c4ab6d1bSeb5
https://academy-content.apkpro.ru/



https://academy-content.apkpro.ru/lesson/f8538e82-9035-4e76-97f9-ac82df449cb1
https://academy-content.apkpro.ru/lesson/e5a85fa8-8c32-4481-a750-c4ab6d1b5eb5
https://academy-content.apkpro.ru/lesson/e5a85fa8-8c32-4481-a750-c4ab6d1b5eb5
https://academy-content.apkpro.ru/lesson/e5a85fa8-8c32-4481-a750-c4ab6d1b5eb5
https://academy-content.apkpro.ru/lesson/ae3ed0ee-8743-4082-bc08-cc0737c43a4a
https://academy-content.apkpro.ru/lesson/ae3ed0ee-8743-4082-bc08-cc0737c43a4a
https://academy-content.apkpro.ru/lesson/ae3ed0ee-8743-4082-bc08-cc0737c43a4a
https://academy-content.apkpro.ru/lesson/88a47031-1681-469b-bac0-a1b6f9adf3e9
https://academy-content.apkpro.ru/lesson/88a47031-1681-469b-bac0-a1b6f9adf3e9
https://academy-content.apkpro.ru/lesson/88a47031-1681-469b-bac0-a1b6f9adf3e9
https://academy-content.apkpro.ru/lesson/c821465e-b8d5-4cb4-9052-633b8f4e8fc4
https://academy-content.apkpro.ru/lesson/c821465e-b8d5-4cb4-9052-633b8f4e8fc4
https://academy-content.apkpro.ru/lesson/c821465e-b8d5-4cb4-9052-633b8f4e8fc4
https://academy-content.apkpro.ru/lesson/870e8d4b-b41b-41fd-b01c-41f568bd7b38
https://academy-content.apkpro.ru/lesson/870e8d4b-b41b-41fd-b01c-41f568bd7b38
https://academy-content.apkpro.ru/lesson/870e8d4b-b41b-41fd-b01c-41f568bd7b38
https://academy-content.apkpro.ru/lesson/9696f2df-03e2-4944-a2ed-6c5120961cf9
https://academy-content.apkpro.ru/lesson/9696f2df-03e2-4944-a2ed-6c5120961cf9
https://academy-content.apkpro.ru/lesson/9696f2df-03e2-4944-a2ed-6c5120961cf9
https://academy-content.apkpro.ru/lesson/ae397c01-b1fd-4c05-93af-f77604b63c86
https://academy-content.apkpro.ru/lesson/ae397c01-b1fd-4c05-93af-f77604b63c86
https://academy-content.apkpro.ru/lesson/ae397c01-b1fd-4c05-93af-f77604b63c86
https://academy-content.apkpro.ru/lesson/f543b715-1420-413c-8daf-bb70cb26299a
https://academy-content.apkpro.ru/lesson/f543b715-1420-413c-8daf-bb70cb26299a
https://academy-content.apkpro.ru/lesson/f543b715-1420-413c-8daf-bb70cb26299a
https://academy-content.apkpro.ru/lesson/a3990d2d-ee77-4408-b111-8b0533ab7790
https://academy-content.apkpro.ru/lesson/a3990d2d-ee77-4408-b111-8b0533ab7790

lesson/f8538e82-9035-4e76-9719-
ac82df449¢cb1
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Paznea 4. JJIEKTPOJAUHAMUKA

4.1

DIeKTpOCTaTUKA

10

https://academy-content.apkpro.ru/
lesson/fa4d7218-095a-4¢52-9dcl-
312c¢833afele
https://academy-content.apkpro.ru/
lesson/e7f8¢786-2334-4998-8bc0-
82c84a311586
https://academy-content.apkpro.ru/
lesson/5311bf95-358b-4{fd-9592-
250826752413

4.2

IToCTOSIHHBIN 2TIEKTPUUIECKUN TOK.

Toxu B pa3nu4HbIX cpenax

12

https://academy-content.apkpro.ru/
lesson/Oe6e5112-edf6-4d1c-bed3-
2149d0e7daba
https://academy-content.apkpro.ru/
lesson/calceb71-f05f-4ca0-8862-
fa0c67b49486
https://academy-content.apkpro.ru/
lesson/76¢dc7ce-3fec-47¢c1-b403-
3b906bc3cdee
https://academy-content.apkpro.ru/
lesson/4299a390-2bdd-459b-a201-
8ededde91293



https://academy-content.apkpro.ru/lesson/4299a390-2bdd-459b-a20f-8ededde91293
https://academy-content.apkpro.ru/lesson/4299a390-2bdd-459b-a20f-8ededde91293
https://academy-content.apkpro.ru/lesson/4299a390-2bdd-459b-a20f-8ededde91293
https://academy-content.apkpro.ru/lesson/76cdc7ce-3fec-47c1-b403-3b906bc3cdee
https://academy-content.apkpro.ru/lesson/76cdc7ce-3fec-47c1-b403-3b906bc3cdee
https://academy-content.apkpro.ru/lesson/76cdc7ce-3fec-47c1-b403-3b906bc3cdee
https://academy-content.apkpro.ru/lesson/ca1ceb71-f05f-4ca0-8862-fa0c67b49486
https://academy-content.apkpro.ru/lesson/ca1ceb71-f05f-4ca0-8862-fa0c67b49486
https://academy-content.apkpro.ru/lesson/ca1ceb71-f05f-4ca0-8862-fa0c67b49486
https://academy-content.apkpro.ru/lesson/0e6e5112-edf6-4d1c-bed3-2149d0e7daba
https://academy-content.apkpro.ru/lesson/0e6e5112-edf6-4d1c-bed3-2149d0e7daba
https://academy-content.apkpro.ru/lesson/0e6e5112-edf6-4d1c-bed3-2149d0e7daba
https://academy-content.apkpro.ru/lesson/5311bf95-358b-4ffd-9592-250826752413
https://academy-content.apkpro.ru/lesson/5311bf95-358b-4ffd-9592-250826752413
https://academy-content.apkpro.ru/lesson/5311bf95-358b-4ffd-9592-250826752413
https://academy-content.apkpro.ru/lesson/e7f8c786-2334-4998-8bc0-82c84a311586
https://academy-content.apkpro.ru/lesson/e7f8c786-2334-4998-8bc0-82c84a311586
https://academy-content.apkpro.ru/lesson/e7f8c786-2334-4998-8bc0-82c84a311586
https://academy-content.apkpro.ru/lesson/fa4d72f8-095a-4c52-9dc1-312c833afe1e
https://academy-content.apkpro.ru/lesson/fa4d72f8-095a-4c52-9dc1-312c833afe1e
https://academy-content.apkpro.ru/lesson/fa4d72f8-095a-4c52-9dc1-312c833afe1e
https://academy-content.apkpro.ru/lesson/f8538e82-9035-4e76-97f9-ac82df449cb1
https://academy-content.apkpro.ru/lesson/f8538e82-9035-4e76-97f9-ac82df449cb1
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OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME




11 KUIACC

Ne
n/n

HaumeHoBaHMe pa3/iesioB U TeM
NporpamMmsbl

KoanuecTBo 4acos

Bcero

KoHTpoJbHbIE
padoThbI

IIpakTHyeckn
e padoThbl

duekTpoHHbIe (LM poBbLIE)
o0pa3oBaTesbHbIE pecypchl

Pasznen

1. JIEKTPOANMHAMMUKA

1.1

MarHuTHoOE€ II0JI€. QHCKTpOMaFHI/ITHaH
HHAYKOUA

11

https://academy-content.apkpro.ru/
lesson/fdccd9b1-85d5-4b89-bc99-
132b7125f5ab
https://academy-content.apkpro.ru/
lesson/1b3b26f8-8de2-4bf9-84dc-
d973299f7555
https://academy-content.apkpro.ru/
lesson/ec908c2f-7¢98-4e5¢-8a78-
00776a0ae99a
https://academy-content.apkpro.ru/
lesson/eff1fc6e-a4f3-44dd-b41e-
da9354b398dd
https://academy-content.apkpro.ru/
lesson/96e¢e8397-4381-4c44-8cb0-
d05ced38e562
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Paznen 2. KOJIEBAHUS 1 BOJIHBI

2.1

MCX&HI/I‘-IGCKI/IG nu BHGKTPOMB,FHI/ITHI)IC
KoJiebaHus

https://academy-content.apkpro.ru/
lesson/77d9¢8d3-5836-41cf-8e55-
790f5afc433e
https://academy-content.apkpro.ru/



https://academy-content.apkpro.ru/lesson/ed0b9ecc-eb45-479d-be06-687b2bb9a4f1
https://academy-content.apkpro.ru/lesson/77d9c8d3-5836-41cf-8e55-790f5afc433e
https://academy-content.apkpro.ru/lesson/77d9c8d3-5836-41cf-8e55-790f5afc433e
https://academy-content.apkpro.ru/lesson/77d9c8d3-5836-41cf-8e55-790f5afc433e
https://academy-content.apkpro.ru/lesson/96ee8397-4381-4c44-8cb0-d05ced38e562
https://academy-content.apkpro.ru/lesson/96ee8397-4381-4c44-8cb0-d05ced38e562
https://academy-content.apkpro.ru/lesson/96ee8397-4381-4c44-8cb0-d05ced38e562
https://academy-content.apkpro.ru/lesson/eff1fc6e-a4f3-44dd-b41e-da9354b398dd
https://academy-content.apkpro.ru/lesson/eff1fc6e-a4f3-44dd-b41e-da9354b398dd
https://academy-content.apkpro.ru/lesson/eff1fc6e-a4f3-44dd-b41e-da9354b398dd
https://academy-content.apkpro.ru/lesson/ec908c2f-7c98-4e5c-8a78-00776a0ae99a
https://academy-content.apkpro.ru/lesson/ec908c2f-7c98-4e5c-8a78-00776a0ae99a
https://academy-content.apkpro.ru/lesson/ec908c2f-7c98-4e5c-8a78-00776a0ae99a
https://academy-content.apkpro.ru/lesson/1b3b26f8-8de2-4bf9-84dc-d973299f7555
https://academy-content.apkpro.ru/lesson/1b3b26f8-8de2-4bf9-84dc-d973299f7555
https://academy-content.apkpro.ru/lesson/1b3b26f8-8de2-4bf9-84dc-d973299f7555
https://academy-content.apkpro.ru/lesson/fdccd9b1-85d5-4b89-bc99-132b7125f5ab
https://academy-content.apkpro.ru/lesson/fdccd9b1-85d5-4b89-bc99-132b7125f5ab
https://academy-content.apkpro.ru/lesson/fdccd9b1-85d5-4b89-bc99-132b7125f5ab

lesson/ed0b9ecc-eb45-479d-be06-
687b2bb9a4fl
https://academy-content.apkpro.ru/
lesson/a04a5662-79b3-4175-8a69-
d54204cd3274
https://academy-content.apkpro.ru/
lesson/aa36¢c07a-€593-4a53-a546-
009187bab6ff4

MexaHHuuecKHue u QJICKTPOMATrHUTHBIC

https://academy-content.apkpro.ru/
lesson/7478748d-21d9-4510-9794-
4e€34255913¢3

https://academy-content.apkpro.ru/
lesson/d9c24dda-4db0-4680-a468-

2.2 BOJIHBI > 54ad904d3597
https://academy-content.apkpro.ru/
lesson/0d409867-9¢5e-45dd-8291-
794cb728760a

2.3 Ornrrka 10 https://academy-content.apkpro.ru/

lesson/fea8001¢-36db-41b4-8cb2-
€96151b6e65¢
https://academy-content.apkpro.ru/
lesson/de4d3ff8-al5b-4de0-a7ec-
32a172453bad
https://academy-content.apkpro.ru/
lesson/Ocadc9bc-df68-4d88-a8ff-
bc70bf2ed341
https://academy-content.apkpro.ru/



https://academy-content.apkpro.ru/lesson/95fd967e-472b-4f9e-9055-334612028317
https://academy-content.apkpro.ru/lesson/0eadc9bc-df68-4d88-a8ff-bc70bf2ed341
https://academy-content.apkpro.ru/lesson/0eadc9bc-df68-4d88-a8ff-bc70bf2ed341
https://academy-content.apkpro.ru/lesson/0eadc9bc-df68-4d88-a8ff-bc70bf2ed341
https://academy-content.apkpro.ru/lesson/de4d3ff8-a15b-4de0-a7ec-32a172453bad
https://academy-content.apkpro.ru/lesson/de4d3ff8-a15b-4de0-a7ec-32a172453bad
https://academy-content.apkpro.ru/lesson/de4d3ff8-a15b-4de0-a7ec-32a172453bad
https://academy-content.apkpro.ru/lesson/fea8001c-36db-41b4-8cb2-e96f51b6e65c
https://academy-content.apkpro.ru/lesson/fea8001c-36db-41b4-8cb2-e96f51b6e65c
https://academy-content.apkpro.ru/lesson/fea8001c-36db-41b4-8cb2-e96f51b6e65c
https://academy-content.apkpro.ru/lesson/0d409867-9c5e-45dd-829f-794cb728760a
https://academy-content.apkpro.ru/lesson/0d409867-9c5e-45dd-829f-794cb728760a
https://academy-content.apkpro.ru/lesson/0d409867-9c5e-45dd-829f-794cb728760a
https://academy-content.apkpro.ru/lesson/d9c24dda-4db0-4680-a468-54ad904d3597
https://academy-content.apkpro.ru/lesson/d9c24dda-4db0-4680-a468-54ad904d3597
https://academy-content.apkpro.ru/lesson/d9c24dda-4db0-4680-a468-54ad904d3597
https://academy-content.apkpro.ru/lesson/7478748d-21d9-4510-9794-4e342559f3c3
https://academy-content.apkpro.ru/lesson/7478748d-21d9-4510-9794-4e342559f3c3
https://academy-content.apkpro.ru/lesson/7478748d-21d9-4510-9794-4e342559f3c3
https://academy-content.apkpro.ru/lesson/aa36c07a-e593-4a53-a546-009187ba6ff4
https://academy-content.apkpro.ru/lesson/aa36c07a-e593-4a53-a546-009187ba6ff4
https://academy-content.apkpro.ru/lesson/aa36c07a-e593-4a53-a546-009187ba6ff4
https://academy-content.apkpro.ru/lesson/a04a5662-79b3-4175-8a69-d54204cd3274
https://academy-content.apkpro.ru/lesson/a04a5662-79b3-4175-8a69-d54204cd3274
https://academy-content.apkpro.ru/lesson/a04a5662-79b3-4175-8a69-d54204cd3274
https://academy-content.apkpro.ru/lesson/ed0b9ecc-eb45-479d-be06-687b2bb9a4f1
https://academy-content.apkpro.ru/lesson/ed0b9ecc-eb45-479d-be06-687b2bb9a4f1

lesson/95td967e-472b-419e-9055-
334612028317

Hroro no pazgeny
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Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJLHOCTH

OCHOBBI CIELIMATILHONW TEOPUU

https://academy-content.apkpro.ru/
lesson/88254104-5413-40fc-beba-

3.1 OTHOCHUTEIBLHOCTH 4 ab865¢e7fad28
Hroro no pazgeny 4
Pasznen 4. KBAHTOBAS ®U3UKA
https://academy-content.apkpro.ru/
lesson/7fe7dc51-3ceb-4¢c2¢-b167-
€6990568868a
https://academy-content.apkpro.ru/
41 Srtene . 6 lesson/f3823¢52-d4d5-4445-82¢a-
) JIEMEHTHI KBAHTOBOU OITUKU 67741847dec3
https://academy-content.apkpro.ru/
lesson/98b3199b-dbcd-4b8a-b1bl-
830692788e89
4.2 Crpoenue aToma 4 https://academy-content.apkpro.ru/

lesson/4£179f30-c88e-4392-b561-
d71a0638d388
https://academy-content.apkpro.ru/
lesson/a3310289-fc13-475¢-9003-
611ac290d0b5



https://academy-content.apkpro.ru/lesson/a33f0289-fc13-475c-9003-611ac290d0b5
https://academy-content.apkpro.ru/lesson/a33f0289-fc13-475c-9003-611ac290d0b5
https://academy-content.apkpro.ru/lesson/a33f0289-fc13-475c-9003-611ac290d0b5
https://academy-content.apkpro.ru/lesson/4f179f30-c88e-4392-b561-d71a0638d388
https://academy-content.apkpro.ru/lesson/4f179f30-c88e-4392-b561-d71a0638d388
https://academy-content.apkpro.ru/lesson/4f179f30-c88e-4392-b561-d71a0638d388
https://academy-content.apkpro.ru/lesson/98b3f99b-dbcd-4b8a-b1b1-830692788e89
https://academy-content.apkpro.ru/lesson/98b3f99b-dbcd-4b8a-b1b1-830692788e89
https://academy-content.apkpro.ru/lesson/98b3f99b-dbcd-4b8a-b1b1-830692788e89
https://academy-content.apkpro.ru/lesson/f3823c52-d4d5-4445-82ea-67241847dcc3
https://academy-content.apkpro.ru/lesson/f3823c52-d4d5-4445-82ea-67241847dcc3
https://academy-content.apkpro.ru/lesson/f3823c52-d4d5-4445-82ea-67241847dcc3
https://academy-content.apkpro.ru/lesson/7fe7dc51-3ceb-4c2c-b167-e6990568868a
https://academy-content.apkpro.ru/lesson/7fe7dc51-3ceb-4c2c-b167-e6990568868a
https://academy-content.apkpro.ru/lesson/7fe7dc51-3ceb-4c2c-b167-e6990568868a
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