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IlosicHuTeIbLHAS 3alllCKA

HporpaMMa 9JICKTUBHOI'O KypcCa pa3pa60TaHa B COOTBECTCTBHH C TpC6OBaHI/I${MI/I 3aKkoHa PD

«0O06 obpazoBanum». Kypc paccuntan Ha oOyuatomuxcs 10-11 kimaccos.
OnexTuBHbIN Kypc «Pemienue 3amad mo (U3MKE» BBICTYNACT KakK JOMOJIHEHHE K

comepkanuto  Qu3ukd  mpodunbHOro  ypoBHsA. OcCBOeHHME Kypca HampaBlIeHO Ha
COBEpIICHCTBOBAHUE YCBOGHHBIX OOydYarOIIMMHCA 3HAaHUM M yMeHHH, padoTy Haj
pa3IUYHBIMM TUNAMHM 3aj1ad. 3aJayd MOAOUPAIOTCS y4YUTENeM HCXOAs U3 KOHKPETHBIX
BO3MOXKHOCTeH  oOyuatommxcsi. [lomOumparoTcst 3amadd  TEXHHYECKOTO — COJCpIKaHUS,
KayeCTBEHHBIE, TECTOBBIE, a TAK)KE — TBOPUECKUE IKCIIEPUMEHTAJIbHBIE.
Ha 3aHATUSX NPUMEHSIOTCS KOJJICKTUBHBICE W WHAMBHIyalbHBIC, 4 TaKkKe T'PYMIOBHIE

(hopmbI pabOTHI:

e pelIeHHE U 00CYXJCHHE PeLIeHNs 3a/1ay;

®  pEIICHHE IO aNTOPUTMY;,

e  BIAJCHHE OCHOBHBIMU MPUEMaMU PEIICHUSI;

e  BIAJCHHC OCHOBHBIMU MPUEMaMU PEIICHUS;

®  0OCO3HAHME JACATEIBHOCTH 110 PEIICHHIO 33JIa4u;

®  CaMOKOHTPOJIb i CAMOOIIEHKA, MOJICTTMPOBAHNE (PU3HUUECKUX SBICHUM.

OCHOBHBIE 11€JIH Kypca:
e PaszBuTue uHTEpeca K (pU3MKe U peHIeHUI0 (PU3HMUECKUX 33134,
e (CoBepUICHCTBOBAaHHWE M YIIIYOJIEHHWE TOJTYYEHHBIX B OCHOBHOM Kypce 3HAHMIA
Y YMEHH,

e  ®DopMHpOBaHUE MPEJCTABICHUI 0 METOaX peIIeHus] PU3MUECKUX 33/1a4;

e TloaroroBka oby4arommxcs 11 kmacca K BEITYCKHBIM dK3aMEHAM;

e (CnocoOCTBOBATH PA3BUTHIO TBOPUYECKUX CIIOCOOHOCTEIA.

Mecto yuebHOro Kypca:

. Vuebnbii kypc co3maH s oOydarommxces 10-x, 11-x kimaccos,
HanboJiee 3aMHTEPECOBAHHBIX B HW3YYCHUM (GU3UKHA, pACCUMTaH HA JIBa
y4eOHBIX To/1a B
COOTBETCTBUM C U3y4aeMbIMU pa3zzaenaMu Gu3uku npoduinsHOro ypoBHs. Ha ocBoeHue kypca
otBoMTCA 1 yac B Heaemio: 34 akageMudeckux daca B 10-m ximacce u 34
akajgeMudeckux yaca B 11-M kiracce.

Coaepxanue Kypca

Pa3nen 1. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe naBHxeHHEe. OTHOCUTENBHOCTh MEXAaHMYECKOro JBWkeHud. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, ckopocTh (CpefHsisi CKOPOCTb, MIHOBEHHAss CKOPOCTh) U YCKOpPEHHUE
MaTepuaabHOM TOUKH, UX MPOEKIIMHU Ha OCH CUCTEMBI KoopaAuHaT. CloKeHHe MepeMelieHni U
CJIO’)KEHUE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPAMOJIUHEHHOE JIBIKEeHHE. ['paduku 3aBUCUMOCTH
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, MyTH U MEPEMEIIEHUSI MaTepUaIbHON TOUKU OT BPEMEHHU.

CBoOoHOE TIaficHHe. Y CKOPEHUE CBOOOTHOTO TIaICHUS.



KpuBonuneliHoe nBuxkeHue. J[BHKEHHME MaTEpHAIBHOM TOYKM 10 OKPYXHOCTH C
IIOCTOSIHHOM 110 MOAYJIIO CKOPOCTBIO. YTIIOBasi CKOPOCTb, IMHEWHasA ckopocTs. [lepros u yactota
oOpaiueHus. LleHTpocTpeMuTeNIbHOE YCKOPEHHUE.

Tema 2. /Jlunamuxa

ITpunuun otHocutensHocTy ['anmes. Ilepseiii 3akoH HptoToHa. MHEpLManbHble CUCTEMBI
oTcuéra.

Macca tena. Cuna. IlpuHumn cynepno3unuu cuil. Bropoit 3akon HeroTona st
MaTepuaabHOM TOUKHU. TpeTuid 3akoH HproTOHA 1191 MaTEpUaIbHBIX TOYEK.

3akoH BceMHpHOro TsaroteHus. Cuna Tskectu. [lepBas kocmMuyeckas CKOPOCTb.

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

Tpenue. Buasl Tpenus (1okosi, CKonkkeHus, kauenus ). Cuna tpenus. Cyxoe tpenue. Cuina
TPEHUSI CKOJIbXKEeHHsI U cuiia TpeHus nokosd. Kosdduument tpenus. Cuiia conpoTHBICHUS TPU
JBUKEHUU TeJa B )KUIKOCTH WJIU Ta3e.

[NocTynaTensHOE U BpamaTeabHOE IBUKEHHUE aOCOTIOTHO TBEPIOTO TeNa.

MOMEHT CHUJTIbI OTHOCUTENBHO OCH BpaueHus. [Inedo cuinbl. Y caoBus paBHOBECHS TBEPIOTO
Tela.

Tema 3. Cmamuxa meépoozo mena.

AbcomtotHo TBEpoe Temno. [locTynarenbHoe M BpalaTeIbHOE TBUKEHUE TBEPAOTO Tema.
MOMEHT CuIbl OTHOCUTENIBHO OCH BpaiueHus. [lnedo cumbl. CioxkeHue Cuil, NPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TskecTH Tena.

VYcnoBus paBHOBECUS TBEPAOTO TeNA.

YcToliunBoe, HEYCTOWYNBOE, O€3pa3IMIHOE PABHOBECHE.

Tema 4. 3akonvl coxpanenus 6 MexaHuke

Nmnynbc MaTepuanbHON TOYKHU (TeNa), CHCTEMbI MaTePHAIBHBIX TOYEK. VIMITyITbC CHIIBI U
M3MEHEHHE UMITyJIbca Teja. 3aKOH COXpaHEHUs UMITYlbca. PeakTHBHOE IBUKEHUE.

Pabota cripl. MOIITHOCTE CHJIBL.

Kunernueckas sHeprusi MaTepuaibHOW TOukH. TeopemMa 00 M3MEHEHMHM KMHETHYECKOMH
SHEPIUU.

[NotenunanbHas sueprus. [loTeHnmanbHas sHEprust ynpyro 1eopMupoBaHHON NPY>KUHBL
[NoTennmanpHas SHEPTUS Tella BOJIU3H MTOBEPXHOCTH 3EMIIH.

[loTenunanbHble M HEMOTEHUMAIbHbIE CHIIBL. CBS3b pabOThl HEMOTEHIMAJIBHBIX CHJI C
U3MEHEHUEM MEXaHMUYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXAHUUYECKOM dSHEPTUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHUS.

Pa3neua 2. MouiekyasipHasi Qu3nKa U TEPMOANHAMHMKA

Tema 1. Ocrosvt MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KUHETHUECKON TEOPUHU U UX OIBITHOE 0OOCHOBAHHUE.
Bpoynosckoe neuxenue. Auddys3us. Xapakrep IBUKEHHS U B3aUMOACHCTBHS YaCTHI] BEIIECTBA.
Mogenu cTpoeHHs T'a30B, JKUAKOCTEH 1 TBEPABIX TEN U O0BSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE
3THX Mojzenel. Macca u pazmepsl Mosiekyin. KonnuectBo Bemiectsa. [loctosnHas ABoranapo.

TemnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mognens uneanbHoro rasza. OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-KMHETHYECKONH TEOPUH
WJeanbHOTO Taza. AOCONIOTHas TeMIepaTypa Kak Mepa CpeaHed KWHETHYECKOW OJHEepruu
TEIJIOBOTO IBM>KEeHMs yacTull rasa. lllkana remnepatyp KensBuna. ['a30Bble 3aKOHBI. Y paBHEHUE
MenneneeBa—Knaneiipona. 3akon Jlansrona. M3omporieccsl B uacaibHOM Ta3e C MOCTOSTHHBIM
KOJIMYECTBOM BelllecTBa. ['paduueckoe mpencTaBiIeHHE M30MPOLECCOB: H30TEpMa, H30XO0pa,
n3obapa.

Tema 2. Ocnoevt mepmoounamuru



Tepmoaunamuueckas cucrtema. BHyTpeHHss 2HEpPrus TEPMOAMHAMHYECKOM CUCTEMBI U
crocoObl e€ u3meHenus. KoiauuecTBo TemaoTel U paboTa. BHyTpeHHSsSI SHEPrUsl OTHOATOMHOTO
ueaNbHOTo ra3a. Bunpl Tenonepenayu: TEMIONPOBOJHOCTb, KOHBEKIMS, U3TydeHHUE. Y IebHas
TEIUIOEMKOCTB BelecTBa. KoM4ecTBO TEMIOTHI IIpU TEIUIONEpeaade.

Ilonstne o0 anmabatHOM mnpouecce. [lepBblit 3akoH TepMmoauHaMuku. IIpuMeHeHue
MIEPBOTO 3aKOHA TEPMOJUHAMUKH K U30tporeccam. I paduueckas mHTEpIipeTaysi paboThl rasa.

Bropoii 3akoH TepmouHamMuky. HeoOpaTuMocCTh mpoueccoB B IPUPOJE.

Tennoble MamuHbl. [IpuHIMIBI 1eHCTBUS TEIIOBBIX MalIvH. [IpeoOpazoBaHust SHEPTUH B
TEIUIOBbIX MamuHax. Koagduiment nonesnoro neicteus remnopoi MamuHel. [ukn KapHo u ero
K03(ppULIMEHT MOJIE3HOT0 AeHCTBUS. DKOJOIMUECKUE POOIIEMBbI TETJIOIHEPIETUKY.

Tema 3. Azpecammuvie cocmoanusn éewyecmea. Pazoevle nepexoovl

[TapooGpazoBanue n kouAeHcalys. Micnapenue u kuneHue. AGCOTIOTHASE U OTHOCUTEIbHAS
BJIQKHOCTh BO3/yXa. HachlllieHHbIM map. YaenbHast TeuioTa mnapooOpa3oBaHUs. 3aBHCHUMOCTb
TEMIEPATYPbI KUTIEHUSI OT J1aBJICHUSI.

Teépnoe teno. Kpucrannuueckue u amopdHble Tesa. AHU30TPOIUS CBOMCTB KPUCTAJIIOB.
XKunkue xpucramisl. CoBpeMeHHble Marepuaibl. llnmaBnenue m Kpucramnusauus. VY aelbHas
TeruioTa miasiaeHus. CyoiuManus.

VYpaBHeHMe TemIoBoro OanaHca.

Pazjien 3. DiekTpoauHAMUKA

Tema 1. dnekmpocmamuxa

Onextpuzanus Tel. OJEKTPUYECKUM 3apsia. /[IBa BHoa dJIEKTpUYECKUX  3apsoB.
[IpoBoaHMKY, TUIIEKTPUKHU U TOJYIPOBOJIHUKH. 3AKOH COXPAHEHHUS IEKTPUUECKOTO 3apsiia.

B3anmopeiicteue  3apsaoB.  3akoH  Kynona. TodeuHBI  ANEKTPUYECKUN  3apsii.
Onextpuueckoe nose. HanpsokéHHocTh anekTpuyeckoro nois. IlpuHnun cyneprnosunuu
ANEKTPUYECKUX Nosiel. JINHUK HanpsKEHHOCTHU 3JIEKTPUUECKOTO TTOJIA.

Pabora cun anexkrpocrarnueckoro nojs. [lotenuunan. Paznocts notennuanos. [IpoBoaHuku
U AUDJIEKTPUKY B 3JIEKTPOCTATHUECKOM IoJe. [nnniekTpudeckas NpOHUIIAEMOCTb.

OnektpoéMkocTb. Konpencarop. DneKTpoEMKOCTh IUIOCKOTO KOHJAEHcaTopa. DHEprus
3apsHKEHHOT0 KOHJEHCATOPA.

Tema 2. Ilocmosannstii 31ekmpuueckuii mox. Toxu 6 paznuunsix cpeoax

DNEeKTpUYECKU TOK. YCIIOBUS CYLIECTBOBAHMSI 3JIEKTPUUECKOro Toka. McTouHMKM TOKa.
Cuna Toka. [TocTosiHHBIN TOK.

Hanpspkenue. 3akon Oma [u1sl ydacTka LEIH.

DnexTpuyeckoe COIIPOTHBIICHUE. Y aensHoOE COINPOTHBIICHUE BEIIIECTBA.
IlocnenoBarenpHOE, MapalieabHOE, CMEIIAHHOE COEIUHEHUE ITPOBOJHUKOB.

Pabora snekrpuueckoro Toka. 3akoH Jxoyns—JIena. MOIIHOCTD 3JIEKTPUYECKOTO TOKA.

ONEeKTPOABUKYIIAsl CUJIAa U BHYTPEHHEE CONPOTUBIEHUE UCTOYHHMKA TOKA. 3akoH Oma 1iis
MOJIHOM (3aMKHYTOM) AJIeKTpudeckoii renu. KopoTkoe 3amMbIkaHue.

DneKTpOHHas MPOBOAUMOCTh TBEPBIX METAJIOB. 3aBUCUMOCTh COITPOTUBIICHUS METAJIIIOB
oT Temneparypsl. CBEpXIpOBOIUMOCTb.

DnexTpuueckuil TOK B Bakyyme. CBONMCTBA JIEKTPOHHBIX ITyYKOB.

[lonynpoBonuuku. CoOCTBEHHass M MPUMECHAs MPOBOJUMOCTb IOJIYIPOBOJHUKOB.
CoiictBa p—n-nepexoa. [loaynpoBoIHUKOBBIE TPUOOPBI.

ONeKTpUYecKUi TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. OJEKTPOJIUTHYECKAS
JACCOLanus. DIEKTPOIU3.



11 KJIACC

Pa3nen 4. DiekTpoauHaAMHKA.

Tema 4. Macnummnoe none.

B3aumoneicTBue MOCTOSIHHBIX MAarHUTOB M NPOBOJHUKOB C TOKOM. MarHuTHoe moOJe€.
Bexrop marautHON MHAYKIMH. [IpHHIMO cynepno3unuyu MarHuTHBIX nojeid. JIMHuM MarHuTHON
MHIYKLUH.

MarautHoe 1oJjie MPOBOAHHKA C TOKOM (IIPSIMOTO MPOBOJHHUKA, KATYIIKH M KPYrOBOI'O
BUTKA). OnbIT Dpcreaa.

Cuna Amriepa, e€ HarpaBJICHUE U MOYJIb.

Cuna Jlopenna, e€ HampaBieHME M MOAYJb. J[BH)KEHHE 3apsyKEHHOW YacTULBl B
OJTHOPOJTHOM MarHuTHOM moJje. Pa6ora cumnsr Jlopeniia.

MaruuTtHoe nosie B BemecTse. PeppoMarHeTHKy, apa- U JMaMarHeTHKH.

Tema 5. InexmpomazHumnan uHOyKyu.

SIBneHue sneKTpOMarHUTHOM MHAYKIMM. [loTOk BekTOopa MarHuTHOM MHAyKnuu. DC
MHAYKIMU. 3aKOH AJeKTpoMaruutHoi nnaykuuu dapanes. Buxpepoe anexrpudeckoe nose. Toku
dyko.

OJIC MHAYKIIMY B MPOBOJHUKE, IBHKYIIEMCSI B OJJHOPOIHOM MarHUTHOM II0JI€.

IIpaBuno JleHna.

WupyktuBHOCTh. Karylmika HWHAYKTHBHOCTM B ILENM IIOCTOSIHHOIO TOKa. SIBicHHe
camonHaykiuu. J/1C caMonHayKIMY.

OHeprus MarHUTHOTO ITOJIA KaTYIIKH C TOKOM.

DNEeKTpOMarHUTHOE MOJIE.

Pa3nea 5. Kone6anus u BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Komnebarennnas cucrema. CBoOOIHEIE KOJIEOAHHUS.

l'apmonnveckne  konebanmsa. KuHemaTnmueckoe W JUHAMHYECKOE  OIHCAHHE.
DHepreTUYecKoe ONHUCaHue (3aKOH COXPAaHEHHs MEXaHUUYECKOW SHeprun). BeIBoa TMHAMUYECKOTO
ONMCAaHUS FAPMOHUYECKHUX KOJIE€OaHUM U3 X SHEPT€TUYECKOr0 U KHHEMAaTUYECKOTO OITUCaHMUSI.

Ammmutyna u ¢dasza konebaHuidl. CBA3b aMIUIMTYIbl KOJeOaHMH HMCXOAHOM BETUYMHBI C
aMIUIMTylaMU Kosie0aHui €€ CKOPOCTU U YCKOPEHUS.

Ilepuon n yacrora konedanuil. Ileproa Masbix cBOOOAHBIX KOJeOaHUN MAaTeMaTHYECKOTO
MasiTHUKA. [lepros cBoOOAHBIX KOJIeOaHUH IPYKMHHOTO MasTHUKA.

IonsTHe 0 3aTyxaromux KoneOaHusX. BeinykaeHHble konebanus. Pe3onanc. PezonaHncHas
KpuBas. BnusiHue 3aTyxaHus Ha BUJ pe30HAHCHON KPUBOU. ABTOKOJIEOAHMS.

Tema 2. InekmpomazHummnule Ko1edanus.

Konebarenbupiit koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B HICATHLHOM
kosebarenbHoM KoHType. ®opmyna Tomcona. CBs3p aMIIUTyzAbl 3apsia KOHAEHcCATOpa ¢
aMIUIMTYI0M CUJIBI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXPAaHEHUs SHEPIHU B UJCAIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaomue JJIeKTPOMarHuTHble KoyieOaHus. BbIHYXJEHHbIE AJIEKTPOMarHUTHBIE
KoJIeOaHMsI.

[lepemenHbIii TOK. MOIIHOCT NEPEMEHHOTO TOKa. AMIUIUTYJHOE U JIEHCTBYIOIIEE
3Ha4YeHHE CUJIbI TOKA U HAINPSDKEHUS TIPU PAa3IMYHOM (popMe 3aBUCHUMOCTH MEPEMEHHOTO TOKa OT
BpPEMEHHU.

CuHycongaibHbI IEpEMEHHBIN TOK. Pe3ucTop, KOHAEHCATOP M KaTyllKa WHAYKTUBHOCTU
B LIETIM CUHYCOMJAJIIBHOIO IIEPEMEHHOI0 TOKa. Pe30HaHC TOKOB. Pe30HaHC HanpsKEHU.

Wneansublii Tpanchopmatop. [IponsBoncTBo, nepegada M MoTpedIeHUE IEKTPUYECKON
SHEPTUU.

OKOJIOTMYECKUE PUCKHU IIPU MPOU3BOJACTBE 3JIEKTpodHepruu. KynbTypa ucnonap3oBaHus
3JIEKTPOIHEPTHUH B OBCETHEBHOM KU3HH.



Tema 3. Mexanuueckue u 371eKMpPOMAZHUNIHBLE GOTHDL.

MexaHuyeckue BOJIHBI, YCJIOBHA MX pacnpocTpaHeHus. llomepeuHble W MpOJOJBHBIE
BoJIHBI. [lepuos, CKOpOCTh pacnpocTpaHeHHs W AJuHA BOJIHBL. CBOMCTBA MEXaHUYECKUX BOJIH:
OTpa)KeHHE, TPeIOMIICHUE, HHTephepeHI U AU(PaKIIHSL.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. BeicoTa ToHa. TeMOp 3ByKa.

[ITymoBOE 3arpsA3HEHUE OKPYKAKOLIEH CPEBI.

DNEeKTPOMarHUTHHIE BOJHBI. Y CJIOBHSI M3JIy4€HHUS AJIEKTPOMATHUTHBIX BOJH. B3ammuas
OpHUEHTAIMsI BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  9JIEKTPOMArHUTHBIX  BOJH: OTpPaXEHUE, MpPEJOMJICHHE,  TOJIAPU3AINA,
nHTepdepeHus u 1udpakuus.

[Ilkana 3MeKTPOMAarHUTHBIX BOJH. [IpuMeHeHue 3IEeKTPOMarHUTHBIX BOJH B TEXHUKE U
ObITY.

[TpuHIMITBI paIUOCBA3H U TeNeBUACHUA. Pannonokanusi.

DNeKTpOMarHUTHOE 3arpsi3HEHUE OKPY)KAIOIIEH Cpeibl.

Tema 4. Onmuka.

[IpssMosMHETHOE pacIpOCTpaHEHHE CBETa B OJHOPOAHOW cpene. Jlyd cera. TodeuHbiin
HCTOYHUK CBETA.

Otpaxenune cBeTa. 3aKOHBI OTpa)keHMsI cBeTa. llocTpoeHne H300pakeHUN B IMIIOCKOM
3epkaie. Cepuyeckue 3epkana.

[Ipenomnenue cBeta. 3akoOHBI MpEJOMJICHHUS CBeTa. AOCONIOTHBIM TOKa3aTelhb
npenomiieHus . OTHOCUTENBHBIN IOKa3aTtenp mperaoMieHus. [IoCTOSHCTBO 4YacTOThI CBETa U
COOTHOIIEHHUE JUIMH BOJIH IPHU IE€PEXO0/I€ MOHOXPOMATUYECKOTO CBETA Yepe3 I'PaHully pasjena
JIBYX ONITUYECKUX CPEN.

Xon nydeit B mpusme. {ucnepcus cera. CinoxHbIi cocTaB Oenoro ceera. Lger.

IlonHOE BHYTpeHHee oTpakeHue. [IpenenpHblil yroi NOJIHOrO0 BHYTPEHHETO OTPAXKEHHUS.

Cobupatonue W pacceuBaroniye JHUH3bL. ToHKas JuH3a. DOKYyCHOE pacCcTOsSHUE U
OINITUYECKAasl CUJIa TOHKOM JIMH3bI. 3aBUCUMOCTH (POKYCHOT'O PacCTOSTHHUSI TOHKOM cdepudeckoit
JUH3BI OT €€ TeOMETPUU U OTHOCUTEIILHOTO MTOKa3aTess IPeIoMIICHUS.

dopmyJiia TOHKOU JIMH3BI. Y BEIUYEHUE, JaBAEMOE JIMH30M.

Xon myya, MPOIIEIIEero JIUH3Y MO IPOU3BOJIbHBIM YIJIOM K €€ TJIaBHOM ONTHYECKON OCH.
IocTpoenne n300paskeHN TOUKU U OTpe3Ka MPSAMON B COOMPAIOIINX U PACCEUBAIOIIUX JIMH3AX U
UX CHCTEMaXx.

Onrtuyeckue npudbopsl. Pa3pemiaromnias cnocoOHOCTb. [ 71a3 Kak onTHYeCcKas cucTema.

[Ipenensr TPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBas ontuka. WHTepdepenuuss cBera. KorepeHTHble HMCTOUYHUKH. Y CJIOBHUSA
Ha0JI0/IeHNsI MAKCUMYMOB U MUHUMYMOB B HHTeP(GEPEHIIMOHHOM KapTHHE OT ABYX KOT'€PEHTHBIX
UCTOYHUKOB. [IprMepsl Ki1accnueckux HHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakaus cera. Judpakmuonnas pemérka. YcioBue HAOMIOICHUS TJIABHBIX
MaKCUMYMOB IpH MaICHUU MOHOXPOMATHYECKOTO CBETa Ha JU(PPAKLIUOHHYIO PEIIETKY.

[Tonsipuzanus cera.

[IpumeHeHre NoASIPOUAOB I U3YUEHUSI MEXaHUYECKUX HANPSKECHUN.

Pa3nes 6. OcHOBBI crieniaIbHOI TEOPHH OTHOCHTEJILHOCTH.

I'panuupl MPUMEHMMOCTH KJIACCUYECKOM MeXaHMKHU. llocTynaTel crienualbHON TEOpUH
OTHOCHUTEIIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOW  uHTepBan.  [IpeoOpasoBanuss  Jlopenma.  YcioBue
npUYUHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJIEHHE BPEMEHH M COKpaIlleHHE
JUIAHBI.

DHeprus U UMITYJIbC PETISITUBUCTCKOMN YaCTUIIBL.

CBs13b Macchbl C SHEPrUueil U UMITYIBCOM PEJIATUBUCTCKOMN YaCTHULIBI. DHEPTHsl MTOKOSL.

Paznen 7. KBanToBasi pusmuka.

Tema 1. KopnycKkynapnuo-6011060ii 0yanusm.



PaBHOBecHOe TeruioBoe u3NydeHHE (M3IydeHHEe aOCONIOTHO UEpPHOro Tena). 3aKoH
cmeneHus Buna. ['unoresa [Inanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYIbC (GOTOHA.

®otoaddext. Onbitel A. I'. CroneroBa. 3akoHbl (oTtodddexra. YpaBHeHHe DiHIITEHHA
s hotodpdexra. «KpacHas rpanuia» ¢potodrddekra.

JlaBneHue cBeTa (B YacCTHOCTH, MJABJICHHE CBETa Ha aOCOJIOTHO IOTJIOUIAIONIYIO U
a0COJIFOTHO OTpakarolnyto moBepxHocts). OnwiThl I1. H. JIeGenena.

Bonnoseie cBoiictBa yactun. Bonnel ne bpoiurd. [InuHa BoaHBI ne bpoins u pasmepsl
00JacTH TOKaNIU3alUU JBUXKYIIeHcs yacTuilbl. KoprmyckynspHO-BomHOBOU Ayanu3M. Judpakmus
3JIEKTPOHOB HA KpHUCTAJLIAX.

Tema 2. @u3zuxa amoma.

OnbITHI IO WCCTIEIOBAaHUIO CTpoeHus aroma. [ImanerapHas mozens atoma Pesepdopaa.

[loctynatel bopa. M3nydyenue u moriomieHrne (OTOHOB MpPH MEPEXOA€ aromMa C OJHOTO
YPOBHsI DHEPIUU Ha IPYTOM.

Buasi ciektpoB. CriekTp ypOBHEM SHEprum aToMa BOJI0po/ia.

CrioHTaHHOE W BRIHYXKIEHHOE H3ydeHue ceerta. Jlasep.

Tema 3. Du3zuka amomnozo A0pa u 31eMeHmMapHbIX YaACMUY,.

Hyknonnas mozpens saapa I'eitsenOepra—Banenko. 3apsan sapa. MaccoBoe 4ucio sipa.
H3oromnsL.

PanuoaxkTuBHOCTE. Anba-pacnaj. DIEKTPOHHBIA M MO3UTPOHHBIN OeTa-pacnaz. I'amma-
U3ITy4YEeHHUE.

3aKOH paJUOaKTHBHOIO pacmnaia. PaavoakTtuBHble H30TONBI B mnpupozae. CBoicTBa
VMOHU3MPYIOIIETO U3JIydYeHUs. BausHue paguoakTUBHOCTH HA KUBbIE OpraHu3Mbl. EcTeCTBEHHBIN
¢don uznyuenus. [lozumerpusi.

DHeprus cBA3M HYKIOHOB B sifpe. SnepHbie cuibl. JlepekT maccsl spa.

Anepusle peakuuu. [lenenue m cuHTEe3 saep. MeTonbl perncTpaluyd U HCCIEAOBAHUS
3JIEMEHTAPHBIX YaCTULL.

dOyHIaMeHTalbHbIE B3aUMOJICUCTBUA. baproHbl, Me30HBI U JeNTOHHI. [IpeacraBienue o
CrangaptHoil Moaenu. KBapk-TitooHHas MOJENb aJPOHOB.

®uznka 3a npenenamu CrangapTHOW Moenu. TEMHaAs MaTepyst U TEMHASI SDHEPT L.

EnuncTBO (hmzndeckoil KapTHHBI MUpa.

IInanupyemsble pe3yabTaThl 0CBOEHHS MPOrpaMMbI 10 GU3NKe HA YPOBHE CPeTHEro 001ero
o0pa3zoBanus

JINYHOCTHBIE pe3yJbTaTbl

JIn4HOCTHBIE pe3yJbTAThl OCBOCHUS PJIEKTUBHOTO Kypca «PerieHne CloxkHbIX
3a1a4 1o (PU3UKe» JOKHBI OTpa)kaTb TOTOBHOCTH u CIIOCOOHOCTH 00 YJarOIIUXCS
PYKOBOJICTBOBAThCSI CPOPMHUPOBAHHOW BHYTPEHHEW MO3UIMEH JMYHOCTH, CHCTEMOUN
[IEHHOCTHBIX OPUEHTAIINH, MO3UTUBHBIX BHYTPEHHUX  YOEKICHHIA, COOTBETCTBYIOIIIUX
TpaAULMOHHBIM HEHHOCTSAM POCCUICKOT0 O0IIEeCTBa, paCIIMPEHHE KU3HEHHOTO OMBITA U
ONBITA AESATEIBHOCTH B IPOLIECCE PEATTU3ALIMN OCHOBHBIX HAIIPABJICHUI BOCIIUTATEIHHOMN
JIEeSITeILHOCTH, B TOM UHMCIIC B YACTH:

IPaKIAHCKOI0 BOCIIUTAHUA:

e chopMHUPOBAHHOCTh TPAXKAAHCKOM TMO3UIMH OOYYAIOIIETOCS KAaK aKTUBHOTO H

OTBETCTBEHHOT'O YJI€HA POCCUHCKOT0 OOIIEeCTBRA;
® TPHUHATHE TPATUIUOHHBIX 00IIEUETOBEYECKUX TYMAHUCTUICCKUX U JIEMOKPATHIECKIX
IICHHOCTCH;

® TOTOBHOCTh BECTH COBMECTHYIO JCSITEILHOCTh B MHTEpECax rpakJaHCKOTO O0IIeCTBa,

y4acTBOBAaTh B CAMOYIPABIIEHUN B 00pa30BaTEIHLHOM OpPraHU3aIliu;



® yMCHHME B3aUMOJEHCTBOBATh C COLMAJIBHBIMA MHCTUTYTAMH B COOTBETCTBHU C HX
(GYHKUIUSAMHU U HA3HAUYEHUEM;
® TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU JECATEIBHOCTH.
NATPHUOTHYECKOI0 BOCIIUTAHUA:
e c(hOpPMUPOBAHHOCTH POCCHUHCKOM TpakJaHCKON HICHTUYHOCTH, MATPHOTH3MA,;
® [IEHHOCTHOE OTHOLIEHHE K IrOCYIapCTBEHHBIM CHUMBOJIAM, JOCTHXEHHUSIM POCCUNUCKUX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:
¢ c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS, STHUECKOTO MOBE/ICHHS;
® CHOCOOHOCTB OIIEHHMBATh CHUTYAIIUIO U PUHUMATh OCO3HAHHBIE PEIICHHUS, OPUCHTUPYSICh
Ha MOPaJIbHO-HPAaBCTBEHHBIE HOPMBI U ICHHOCTH, B TOM YHCJIE B IEATEIBHOCTH YUYEHOTO;
® OCO3HAHHE JUYHOTO BKJa/a B IOCTPOECHUE YCTOWYUBOTO OyIyILIETro.
3CTETHYECKOr0 BOCIIHTAHUSA:
® DOCTETUYECKOE OTHOIIEHHWE K MHpPY,  BKJIIOYas ICTETHKY HAay4HOIO  TBOPYECTBA,
IpUCyIIero (pusnuecKkon HayKe.
TPYAOBOI0 BOCIIMTAHUA:
® UHTEpEC K pa3iIMuHbIM cdepaM Npo(ecCHOHANIBHON NEsITeIbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (PU3MKON M TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp Oymyrien
npodeccuy U pearu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IJIaHbI;
® TOTOBHOCTH M CIIOCOOHOCTH K 0Opa30BaHMIO M CaMOOOPa30BaHHUIO B 00IaCTH (PU3UKH HA
IIPOTSKEHUU BCEH KU3HU.
IKOJIOTMYECKOr0 BOCIINTAHUS:
e cpOpMHUPOBAHHOCTH HKOJIOTMUYECKON KYJIbTYPhl, OCO3HAHUE TI00AIBHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIEM;
e [UIAHUPOBAHUE U OCYILIECTBICHUE ACHCTBUN B OKPYXKAIOIIEH Cpele HA OCHOBE 3HAHUS
LeJIeN YCTOMYMBOTO Pa3BUTHSI YEJIOBEYECTBA;
® DpACIIMPEHHE OIbITAa ACATEIBHOCTH HKOJIOIMYECKOM HANPABICHHOCTH Ha OCHOBE
UMeIoIIUXCcs 3HaHuH 1o pusmke.
HEHHOCTH HAYYHOI'0 NO3HAHMA:
e Cc(hOPMHUPOBAHHOCTb MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HU3NUECKON HAYKH;
® OCO3HaHUE LEHHOCTH HAyYHOM JEATEIbHOCTH, TOTOBHOCTh B IPOLECCE H3Y4YEHUS
GU3UKKH  OCYIIECTBIATH  IMPOEKTHYHO M  HCCIEAO0BATEIbCKYIO  JESTEbHOCTh
WHAVBUAYAJIBHO U B TPYIIIE.

MeTanpeuMeTHme pe3yJabTaThbl

IMo3naBaTebHBbIE yHUBEPCAJIbHBIE Y4eOHbIE 1eliCTBUSA
ba3zoBble Jiornueckue JecTBUA:
® CaMOCTOATENIHHO (OPMYIHUPOBATh U aKTYaTU3UPOBATH MPOOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;
®  ONpPEAENATh UENU AEATEIIbHOCTH, 3aaBATh IAPAMETPBI U KPUTEPUU UX JTOCTHKECHUS;
® BBIIBIISATH 3aKOHOMEPHOCTH M MPOTHBOPEUYHUS B PACCMATPHBAEMBIX (PU3MUECKUX
SIBJICHUAX
e pa3pabaTpiBaTh IUTAH pEIICHUs NPOOJEeMbI C Y4E€TOM aHAIM3a HMEIOUTUXCS
MaTE€pUAJIbHBIX U HEMATEPHUAIbHBIX PECYPCOB;
® BHOCHUTb KOPPEKTHUBBI B J€ATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIIBTATOB LIEIISAM,
OLICHUBATh PUCKHU MOCIEACTBUI AEATEIbHOCTH;



KOOPJMHHUPOBATh M BBINOJHATH PabOTy B YCIOBHUSX pPEANTbHOTrO, BUPTYaIbHOTO U
KOMOMHHPOBAHHOT'O B3aUMO/ICHCTBHUS;
pa3BHUBATh KPEATHBHOE MBIIUICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEeM.

ba3oBble uccienoBaTeJbCKUeE JeHCTBUS:

BJIa/IETh HAYYHON TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATHIMHU U MeToAaMH (pU3NUECKOn
HAYKU;

BJIQ/IETh HABBIKAMU Y4€OHO-HCCIIE0BATEIbCKON U MPOEKTHOM JeSATEIbHOCTH B 00JIaCcTH
(GU3UKHA, CIMOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TIIOMCKY METOJIOB
pelieHus 3aaad  (U3MUECKOTO CONEpIKaHUs, TMPUMEHEHHIO PAa3JIUYHBIX METOIOB
TIO3HAHWS;

BJIAJIETh BUJAAMH JEATEILHOCTH MO MOJIYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETALHH,
peoOpa30BaHUIO M PUMEHEHHIO B PA3JIMUHBIX YUEOHBIX CUTYAIUSIX, B TOM YHCIE TIPH
CO3/ITaHWHU y4EOHBIX MTPOECKTOB B 00JACTH (HU3UKH;

BBISIBJISITH TIPUYUHHO-CJICICTBEHHBIE CBSI3M M aKTyalU3UpOBAaTh 3aJady, BBIJIBHTaTh
TUNOTE3Y €€ pelIeHns, HaXOAUTh apTyMEHTHI JIJIS I0Ka3aTeNbCTBA CBOUX YTBEPKICHUI,
3aJlaBaTh MapaMeTpbl U KPUTEPUH PEIICHHUS;

AQHAJU3UPOBATh TOJIYYCHHBIE B XOJ€ pEUICHUs 3a/Jaud pe3yJbTaTbl, KPUTHUYECKU
OILICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHNE B HOBBIX YCIIOBHUSX;
CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a]]a4l B 00PA30BaTEIbHOMN JIEATEITLHOCTH, B
TOM YHUCJIE NIPU U3yYeHUH (PU3UKY;

JaBaTh OLIEHKY HOBBIM CUTYaIMsIM, OLIEHUBATH MPUOOPETEHHBIHN OIIBIT;

YMETb IEPEHOCUTH 3HAHUS 110 (PU3UKE B IPAKTHUECKYIO 001aCTh KU3HEEATEIbHOCTH;
YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC UJICH, TIPEIIaraTh OPUTHHATIBLHBIC TIOIXOIbI ¥ PEIICHMUSI,

CTaBUTH MIPOOJIEMBI U 33]1a4M, JOMYCKAIOUINE aTbTePHATUBHBIC PEIICHUS.

Pa6ora ¢ undopmaunmeii:

BJIQ/ICTh HABBIKAMH TIOTYICHHS MHPOPMAITUU (PU3UIECKOTO COCPIKAHUS U3 UCTOYHHKOB
pa3HBIX THIIOB, CAMOCTOSITEIILHO OCYIIECTBIIATh MOWMCK, aHAJIW3, CHCTEMATH3AlUI0 U
HUHTEPIPETAIMIO HH(POPMAIH Pa3TUIHBIX BUIOB U (DOPM IPEICTABICHUS;

OIICHUBATH JIOCTOBEPHOCTH HHPOPMAIIHH;

UCIIONIb30BaTh CPEJCTBA WH(POPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJIOTUW B
pellieHNH KOTHUTHUBHBIX, KOMMYHHMKATHBHBIX W OpPTaHM3alMOHHBIX 33a1a4 C
cobOmofeHreM TpeOOBaHUW OSPrOHOMHUKH, TEXHHUKH O€30MaCHOCTH, TUTHEHBI,
pecypcocOepexeHns, MPaBOBBIX M JTUYECKUX HOPM, HOPM HWH(MOPMAIIMOHHOMN
0€30IacHOCTH;

co37aBaTh TEKCThl (U3MUECKOTO COMAEp)KaHUS B pPa3iINuHBIX (opmarax ¢ y4€TOM
Ha3Ha4YeHUS HMHQPOpPMAIMK W IEJIEBOW ayJUTOpPWHU, BHIOMpas ONTHUMAIbHYIO (opmy
MIPEJICTABIICHUS U BU3YaJTH3AI[HH.

KOMMyHI/IKaTI/IBHbIe YHUBEpPCAJTbHLIC y‘leﬁl—[l)le JaeicTBUA:

OCYIIECTBIISITh OOIIEHNE HAa YPOKax (PU3UKU U BO BHEYPOUHOM €S TETbHOCTH;
pacro3HaBaTh MPEANOCHITKH KOH(PIUKTHBIX CUTYAIIUi U CMATYATh KOH(IIUKTHI;
pa3BEPHYTO U JIOTMUHO H3JIaraTb CBOK TOYKY 3PEHUS C HCIIOJIb30BAHUEM S3BIKOBBIX
CPEICTB;

IIOHUMATh U UCII0JIb30BaTh MPEUMYILECTBA KOMaH/IHON U MHAUBU1yaJIbHOU PabOTHI;
BBIOMPATh TEMATHKY M METOJbl COBMECTHBIX JCUCTBHH C Y4ETOM OOIIMX WHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€Ha KOJUIEKTHBA,

IIPUHAMATh L€ COBMECTHOM [IEATEIBHOCTH, OPTaHHU30BBIBATH U KOOPIMHUPOBATH
JEUCTBUS 1O €€ JOCTUKEHMIO: COCTAaBJIATh IUIAH JACMCTBUI, pacupenenirb poju C
y4€TOM MHEHUH Y4aCTHHKOB, OOCYX/1aTh pe3yJbTaThl COBMECTHOM padoThI;



OIICHMBATh KAayeCTBO CBOETO BKJIaJa M KAXKIOTO0 y4YaCTHHKA KOMaHIbl B OOIIUN
pe3yabTaT 1o pa3paboTaHHBIM KPUTEPHSIM;

MpeaJiaraTh HOBBIE MPOEKTHI, OLEHUBATH UJICH C MO3UIIUU HOBU3HbI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETHYECKOE MOBEICHUE B PAa3IMYHBIX CUTYalMsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIEe YHHBEpCAJIbHbIE YUeOHbIE 1eiicTBUS
Camoopranmusanus:

CaMOCTOSATENIBHO OCYIIECTBIIATH MO3HABATENIBHYIO JESTEIBHOCTh B 00JaCTU (U3UKU U
ACTPOHOMMH, BBISABIIATH IIPOOJIEMBI, CTABUTH U (POPMYITMPOBATE COOCTBEHHBIE 3a/1auH;
CaMOCTOATCIIBHO COCTABJIATH IIJIaH PCIICHUS paC'-IéTHI)IX 1 KaQUE€CTBCHHBIX 3aJa4, IINIaH
BBITIOJIHEHHSI MTPAKTUYECKON paboOThl ¢ y4ETOM HMMEIOLIMXCS PECYpCOB, COOCTBEHHBIX
BO3MOHOCTEN U MPENOYTEHH;

JaBaTb OUCHKY HOBBIM CHUTYallUAM;

pacuIMpsATh paMKH Y4€OHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEIIOYTECHHH;

JieJ1aTh OCO3HAHHBIN BBHIOOP, apryMEHTHPOBATh €0, OpaTh Ha ce0s OTBETCTBEHHOCTD 3a
peliIeHue;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

croco0CTBOBAaTh (POPMHUPOBAHUIO M TPOSBICHUIO JPYIUIMH B 00JACTH (DU3HKH,
MOCTOSIHHO IOBBIIIATH CBOM 00pa30BaTeNbHbIN U KyJIBTYpHBIH YPOBEHb.

CﬂMOKOHTpOJ’IL, 3MOLUOHAJIbHBIA HHTE/LJIEKT:

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBBI B 1€ TEIBHOCTD, OLICHUBATh
COOTBETCTBHUE PE3YJIBTATOB LIETSM;

BJIa/IETh HaBbIKAMH I[O3HABATEIbHON pe(IeKCUH KaK OCO3HAHHUS COBEPIIAEMBIX
JIECTBUI U MBICJIUTENBHBIX ITPOLIECCOB, UX PE3YIBTATOB U OCHOBAHMIA;
MCIIONIb30BATh MPUEMBI pepIIeKCHH I OIIEHKH CUTYyallld, BBIOOpA BEPHOTO PEIICHUS;
YMETb OLICHUBATh PUCKU M CBOEBPEMEHHO MPUHUMATh PEIICHUS M0 UX CHUKEHUIO;
IIPUHUMATh MOTUBBI U @pTYMEHTHI IPYTUX IPU aHAIU3€E PE3yJIbTaTOB JAESITEIbHOCTH;
NpUHUMATD ce0s1, TOHMMAast CBOU HEIOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHUBBI U @pTYMEHTHI IPYTUX MPU aHATIU3€E PE3YJIbTATOB ACSTEIIbHOCTH;
MpU3HaBaTh CBOE MPABO U MPaBO JPYTHX Ha OLIMOKH.

B mpouecce moCTMKEHHS] TUYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTPAMMBI MO (U3UKE IJIS
YPOBHS CpeHEro o0miero oopazoBaHus y 00y4yaroUIMXcs COBEPIICHCTBYETCS IMOIIMOHATBHBIN
WHTEJUICKT, TPEAIOoIararonumi chopMHUpOBAHHOCTS:

CaMOCO3HAHHUS, BKJIIOYAIOIIETO CHOCOOHOCTh TOHMMATh CBOE HMOILMOHAIBHOE
COCTOSTHHE, BU/IETh HAIIPABICHUS Pa3BUTUS COOCTBEHHOI AIMOIIMOHAIBHON Cephl, OBITH
YBEPEHHBIM B ce0e;

CaMOpPETyJIMpPOBAaHUS,  BKJIIOYAIOLIETO  CAMOKOHTPOJIb,  yYMEHUE  NPUHUMATH
OTBETCTBEHHOCTH 32 CBOE IMOBEJICHNE, CIIOCOOHOCTh aIalTHPOBATHCS K SMOLIMOHAIBHBIM
HU3MCHCHUAM U NIPOSABIIATH I‘I/I6KOCTB, OBITE OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIMH, BKIIOYAIOIIEH CTpeMJIEHHE K JOCTHKEHMIO IIeN U yCIexy,
OINITHMU3M, HHUIIMATUBHOCTh, YMEHHE JIEHCTBOBATH, UCXO/S M3 CBOMX BO3MOXHOCTEIA;
OMIIaTUH, BKJ'IIO‘-I&IOHIGI\/'I CHOCOOHOCTH MMOHUMATh SMOIHOHAJIBHOC COCTOSAHUC APYIHX,
YUUTBIBATh €T0 TPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K COYYBCTBHIO H
CONEPEKNBAHNIO,

COLIMaJIBHBIX HAaBBIKOB, BK/IIOYalOIIUX CIIOCOOHOCTD BBICTpanBaTb OTHOLICHHUA C
JPYTUMHU JIOAbMHU, 3200TUTHCSA, TIPOSIBIIATH UHTEPEC U pa3peliaTh KOH(MIUKTHI.

Hpe}lMeTHble PE3YJIbTATbI



MNPEAMETHBIE PE3VJIbTATHBI

K xonmy ocBoenusi kypca B 10 knacce mpeaMeTHbIE pe3yabTaThl Ha YrIIyOIEHHOM YpOBHE
JOJIKHBI OTpakaTh CHOPMUPOBAHHOCTD Y O0YyUYaIOIUXCS YMEHHM:

e [IOHMMaThb pPOJb (U3UKK B HKOHOMHUYECKOH, TEXHOJOTMUECKOH, 3SKOJIOTHYECKOil,
COLIMAJILHOM M 3THYECKOU cdepax NesTeIbHOCTH YEJIOBEKa, POjb U MECTO (PU3UKU B
COBPEMEHHOM Hay4yHOU KapTHHE MUPA, 3HAYEHUE ONMCATEIbHON, CHCTEMAaTU3UPYIOLLEH,
OOBSACHUTENBHON M MPOTHOCTHYECKOM (GYHKIUN (U3NYECKON Teopuu — MEXaHHKH,
MOJICKYJISIPHOM (PU3UKHU U TEPMOIUHAMUKH, POJIb (pr3nyecKoi Teopuu B OpMUPOBAHUHI
MpeICTaBICHUIN 0 GU3NYECKON KapTUHE MUPA;

®  pa3IMyYaTh yCJIOBUS MPUMEHUMOCTU MOJIEIEH (PU3NUECKUX TEJl U MPOLIECCOB (SIBICHUMN):
WHEpLHaIbHas CUCTeMa OTCYETa, aOCONMIOTHO TBEPAOE TEJIO0, MaTepHalbHas TOYKa,
PaBHOYCKOPEHHOE JIBUKEHUE, CBOOOTHOE MaJIeHHe, aOCOIIOTHO yrpyTras nedopMarius,
a0COJIOTHO YIPyroe U abCOMOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIENHU ra3a, KHUJIKOCTH
U TBEPAOTO (KPUCTAJUIMUECKOTO0) Teja, UIeaJbHbIM Ta3, TOYCUHBIN 3apsij, OJHOPOJIHOE
ANIEKTPUYECKOE T10JIE;

® pasnuyarth ycnoBHsS (TpaHUIbI, OOJACTH) NPUMEHUMOCTH (PU3UYECKHX 3aKOHOB,
MOHMMATh BceoOLUil XapakTep (QYHIAMEHTAJIbHBIX 3aKOHOB M OIPAaHUYEHHOCTb
MCII0JIb30BAaHUS YaCTHBIX 3aKOHOB;

® aHaNU3UPOBATh U OOBACHATH MEXaHWYECKHE TPOIECChl U SIBICHUSA, HUCIOIb3YS
OCHOBHBIE TIOJIOKEHHMSI M 3aKOHbl MEXaHHUKH (OTHOCHUTEIIBHOCTb MEXaHHYECKOI'O
IBUXKEHUS, POpMYsIbl KMHEMAaTHKH PaBHOYCKOPEHHOTO ABMXKEHUS, MPeoOpa3oBaHUS
["anunest AJ19 CKOPOCTH U NepeMeILeHus, 3aKOHbl HbI0TOHA, MPUHIIUIT OTHOCUTEIBHOCTH
lanunes, 3aKOH BCEMHPHOIO TATOTEHHUs, 3aKOHbl COXPAaHEHUS MMIyJIbCa U
MEXaHUYECKON 3HEPI'HH, CBS3b pabOThI CHJIbI C U3MEHEHUEM MEXaHUYECKOW IHEPIHH,
YCIIOBUSI pPABHOBECHS TBEPAOrO Tena), MPU 3TOM HCIOJIB30BaTh MAaTeMaTUYECKOE
BBIPQ)KEHUE 3aKOHOB, YKa3bIBAaTh YCIOBHUS TNPHUMEHUMOCTH (DU3HYECKUX 3aKOHOB:
npeoOpazoBanuii ['anuies, BTOPOro U TpeThero 3akoHOB HbBIOTOHA, 3aKOHOB
COXpaHEHMsI UMITYJIbCa U MEXaHUYECKOW IHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

® AHAIM3HUPOBATh U OOBSCHATH TEIUIOBBIE MPOLIECCHl U SBICHHS, UCIIOJIb3Ys] OCHOBHBIE
nonokeHuss MKT u 3akoHbI MONEeKynIpHOM GUHUKH M TEPMOAUHAMUKH (CBSI3b 1aBICHUS
UJCaIbHOI0 Ta3a CO CPEeAHEM KHUHETUYECKOM HHEPruel TEIIOBOIO JBW)KCHHS W
KOHLIEHTpalel ero MOJIEKYJI, CBSI3b TEMIIEPATYPhl BEILIECTBA CO CPEIHEN KUHETUYECKOU
SHEprueil TEIUIOBOTO JBMKEHHSI €ro 4YacTHUll, CBA3b JABJICHHUsS HJEAJIbHOIO rasza c
KOHIIEHTpaIlUe MOJIEKYJ U €ro TeMIiepaTtypoi, ypaBHeHne MenneneeBa—Knanelpona,
NEPBBIN 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHMS SHEPTHH B TEIUIOBBIX MPOLIECCAX),
IIPU 3TOM HCIIOJNB30BAaTh MATEMATHUYECKOE BBIPAKEHUE 3aKOHOB, YKA3bIBaTh YCIOBHUS
IIPUMEHNMOCTH ypaBHeHUsI MenaeneeBa—KnaneipoHa;

® QAHAIM3UPOBAaTH U OOBACHATH JJIEKTPHUUECKUE SBICHHS, MCIOJIb3YysI OCHOBHBIC
MIOJIO’KEHHUSI M 3aKOHBI 3JIEKTPOJIMHAMUKHU (3aKOH COXPaHEHHMsI JIEKTPUUECKOro 3apsija,
3akoH KyioHa, NOTeHIIMAIbHOCTD JIEKTPOCTATUYECKOT O 10JIsA, IPUHIIUI CYIIEPIIO3ULIMH
ANEKTPUYECKUX TOJIEH, TPU 3TOM yKa3blBasl yCJIOBHs NPUMEHUMOCTH 3akoHa Kynona, a
TAK)KE NPAKTUYECKH BA)KHBIE COOTHOIICHMA: 3aKOHbI OMa I ydacTKa LEeNU U JUIs
3aMKHYTOM 2JICKTpHUECKOU 1ienu, 3akoH Jxoyns—Jlenna, npaBuna Kupxroda, 3akoHbI
Ddapajes 11 SIIEKTPOIN3a);

® ONUCHIBAaTh (PU3MYECKHE MPOLIECCH U SBJICHUS, UCIOJIb3YS BEIMUYUHBI: IIepeMeIeHHE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC T€JIa U CUCTEMBI TeJl, CHJIa, MOMEHT CHJIbI, JaBJICHUE,
NOTEHIMAJIbHA PHEPIUs, KUHETHYeCKas SHEprusi, MeXaHudeckas SHeprusi, padora
CHUJIBI, IEHTPOCTPEMUTENIBHOE YCKOPEHUE, CUIIA TSKECTH, CUJIa YIPYTOCTH, CHJIa TPEHUS,
MOIITHOCTb, SHEPTUsl B3aUMOJICHCTBUS Tena ¢ 3eMiéil BOIU3U €€ TOBEPXHOCTH, SHEPTUs



ynpyroii nedopmManuud TpYKHHBI, KOJUYECTBO TEIUIOTHI, aOCOJIOTHAsI TeMIlepaTypa
Tena, padoTa B TEPMOAMHAMUKE, BHYTPEHHSISI SHEPTUS U/1€aTbHOTO OJTHOATOMHOTO ra3a,
paboTa uaeadbHOrO rasa, OTHOCHTENbHas BIaXHOCTh Bo3nyxa, KIIJ| mmeanmpHOTO
TEIJIOBOTO JABUTATEIIS; JJIEKTPUUECKOE MOJIE, HANPSKEHHOCTD JIEKTPUUYECKOrO OIS,
HaIpsKEHHOCTh TOJISI TOYEYHOrO 3apsja WM 3apsyKeHHOIO Ilapa B BaKyyMeé U B
JIADJIEKTPUKE, TMOTEHIMAN BJEKTPOCTATHYECKOrO0 TOJsA, PAa3HOCTh MOTEHINAJIOB,
ANEKTPOJIBIKYIIASl CHUJIA, CHJIa TOKA, HAIpPSKEHUE, MOUIHOCTh TOKA, JIEKTPUUYECKAs
E€MKOCTb IIJIOCKOT0 KOHJIEHCATOPa, COMMPOTUBJIEHNE YYacTKa LEMH C MOCIE0BATEIbHBIM
M TapajulelibHbIM COEIUHEHHUEM pPE3UCTOPOB, SHEPrusi dSJIEKTPUUYECKOro MO
KOHJIEHCATOPA;

00BSACHATH OCOOCHHOCTH MPOTEKAHMS (PU3NUECKHX SBJICHHI: MEXaHUYECKOE JIBIYKEHUE,
TETJIOBOE JBMIKEHUE YACTHUII BEIIECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JIBI)KCHHE,
muddy3us, UcmapeHue, KUNEHHEe M KOHJICHCAIWs, IUIABJICHWE W KPUCTAJUTH3AIIHS,
HaMpaBJIEHHOCTh  TEIUIONEpEaun, dDIEKTpHU3alMs Tel, HKBUIOTEHIHAIBHOCTH
MMOBEPXHOCTHU 3apSKEHHOTO IPOBOIHUKA;

penaTh pacYETHBIC 3a]]a4H C SIBHO 33/ITAHHOM U HESIBHO 3a1aHHOM (DU3UYECKON MOJICIIBIO
Ha OCHOBAaHWM aHalM3a YCJIOBUS OOOCHOBBIBATH BHIOOp (U3MYECKON MOJENH,
oTBeuarole TpeOoBaHMIM 3a7aud, IPUMEHATh (POPMYITBI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYyJaThl (PU3MUYECKUX TEOPUH TMPU HUCIOIH30BAHUM MATEMAaTHYECKUX METOO0B
peuieHust 3aAay, MOPOBOAUTh pacy€éTbl HA OCHOBAaHMU MMEIOLIUXCS JAHHBIX,
AHAJIM3UPOBATh PE3YJbTaThl WU KOPPEKTUPOBATH METOABI PEUIEHUS C YYETOM
MOJIyYEHHBIX PE3YJIbTATOB;

penaTh KaueCTBEHHBIC 33a/1auu, TPEOYIOINe TPUMEHEHHUSI 3HAHUN U3 Pa3HBIX Pa3/iesioB
Kypca (pu3mKH, a Takke WHTETpalui 3HAHWKA W3 JIPYTHX MPEIMETOB €CTECTBCHHO-
HAay4YHOI'O0 IIMKJIA: BBICTPAWBATHh JIOTMYECKYIO IIEMOYKY PpaCCYXJAEHUU C OMOpoil Ha
M3y4YEHHBIC 3aKOHBI, 3AKOHOMEPHOCTU U (PU3NUCCKUE SBIICHHUS;

MPUBOIUTH MPUMEPHI BKIIAJa POCCHICKUX U 3aPYOCIKHBIX YIEHBIX-(DU3UKOB B pa3BUTHE
HayKd, B OOBSCHEHHE IIPOIIECCOB OKPYXKAIOIIET0O MHpA, B Pa3BUTHUE TEXHUKU H
TEXHOJIOTHIL;

AHAMM3UPOBATh M  OIICHWBATh TIOCTEICTBUS OBITOBOW ¥  MPOU3BOJCTBEHHOMN
JIeATEIbHOCTH YEJIOBEKA, CBA3aHHOM C (U3UYECKHMH TMPOIECCAMU, C TTO3HITHI
3KOJIOTHYE€CKOM 0C30I1acHOCTH, MpeACTaBICHUN 0 palMoHAIbHOM
MPUPOIOINOIB30BAHUM, A TAaKXKE€ Pa3yMHOM HCIOJIb30BAHUM MOCTH)KCHUW HAayKu U
TEXHOJIOTHH JIJIS TadbHEHUIIero pa3BUTHS YEI0BEYECKOTO O0IIeCTBa;

MIPUMEHSATD Pa3JIMYHbIC CITOCOOBI paboThl ¢ HHGOPMaIuel (GU3NIECKOTO COACPIKAHUS C
WCIIOIb30BAHUEM  COBPEMEHHBIX  HWH(GOPMAIMOHHBIX  TEXHOJOTHUW, TIPH  ITOM
MCIIOJIb30BaTh COBPEMEHHBIE MHPOPMAIIMOHHBIE TEXHOJIOTUH s IOUCKA, TepepadoTKu
U TIPEIBSBIICHHS YI€OHON M HaYYHO-TIOMYJIIPHON MHPOpPMALMH, CTPYKTYPUPOBAHUS U
UHTEpIIpeTaliui UHPOPMAIUH, TOTYYCHHOW M3 Pa3jIMYHbIX UCTOYHUKOB, KPUTUYECKH
aHAJM3UPOBATH TMOTyYaeMyl0 MH(POPMALMIO U OIEHWBATHh €€ JOCTOBEPHOCTh KAaK Ha
OCHOBE UMEIOIINXCS 3HAHUM, TAK M Ha OCHOBE aHAJIM3a HCTOYHUKA WH()OPMALINY;
MPOSIBJIATh OPraHU3allMOHHBIE M  IIO3HABATEJbHBIE YMEHHS CaMOCTOSITEIBLHOTO
MpUOOpETEHNsT HOBBIX 3HAHWW B TMPOIECCE BBHIMOJHEHUS TMPOEKTHBIX M Y4EOHO-
HCCIIEIOBATENbCKUX PadoT.

K xonmy ocBoenust kypca B I1 Knacce npeaMeTHbIE PE3yJabTaThl Ha YIIIyOJEHHOM YpPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y 0O0YYAIOLIUXCS YMEHHMNA:

MOHUMATh pOJIb (U3UKA B HKOHOMHYECKOH, TEXHOJOTMYECKOW, COIUAIBLHON U
ATHYECKON cdepax ACSITeIbHOCTH YEJIOBEKa, POJb M MECTO (PM3HKH B COBPEMEHHOM
HAy4YHOU KapTHHE MHUPA, POJIb ACTPOHOMHH B MIPAKTHUECKOHN JESITEIbHOCTH YEIOBEKa U
IIﬁJILHGﬁI.HGM HaYYHO-TCXHHUYCCKOM pa3sBUTHU, 3HAa4YCHUC OHHC&TGHLHOﬁ,



CHUCTEMAaTH3UPYIONIEH, OOBSICHUTEIBPHOW W MPOTHOCTHYECKON (PYHKIMH (GU3MUECKOU
TEOpUU — DIIEKTPOJMHAMUKH, CHEIHAIbHON TEOpUH OTHOCUTEIbHOCTH, KBAaHTOBOM
¢buzuky, ponb (u3nUecKor Teopuu B (OPMUPOBAHUU MPEACTABICHUN O (PU3UUECKOMH
KapTUHE MHpa, MECTO (PU3NYECKOW KapTHHBI MHUpa B OOIIEM pSy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX MPEJCTABIECHUN O IPUPOJIE;

pa3nuyaTth yCIOBHS IPUMEHUMOCTH MOJIEIe PU3NUECKHX TeJl U MPOLECCOB (SIBJIECHUN):
OJIHOPOAHOE DJIEKTPUYECKOE M OJHOPOJHOE MAarHUTHOE IIOJIA, T'apMOHHUYECKHE
KoneOaHus, MaTeMaTUYeCKUHd MAasTHUK, MHJ€aJbHBIH NPYXUHHBIA  MAasATHUK,
rapMOHUYECKHE BOJIHBI, HJI€AIbHBIA KOJIeOaTeNbHbIH KOHTYp, TOHKas JIMH3a, MOJEIen
aToMa, aTOMHOTO $/ipa M KBAHTOBOW MOJIEH CBETA;

paznuyaTh ycloBUs (TpaHMIlbl, OOJACTH) NPUMEHHUMOCTH (PU3UYECKUX 3aKOHOB,
MOHMMATh BCEOOUIMI XapakTep (QyHIaMEHTAIbHBIX 3aKOHOB W OTPaHUYEHHOCTH
HCIIOJIb30BaHUS YACTHBIX 3aKOHOB;

AQHAJIM3UPOBATh U OOBACHATH DIIEKTPOMATHUTHBIE MPOIECCHl U SBICHHS, HCIIOJIb3YS
OCHOBHBIE TOJIO)KEHHMSI W 3aKOHBl DJJIEKTPOAUHAMUKM U CIEHHAIBHOH TEOpHUH
OTHOCUTEJIbHOCTH (3aKOH COXPAaHEHHUs 3JIEKTPUUECKOIo 3apsaja, cuia AmIiepa, cuia
Jlopennia, 3aKOH DSJIEKTPOMAarHUTHOM MHAYKIMM, npaswiao Jlenma, cBsazp O/IC
CaMOMHJIYKIMH B AJIEMEHTE AJIEKTPUUECKOM LIETIH CO CKOPOCTHIO U3MEHEHUS CHIIbI TOKa,
HOCTYJAThl CHIEIMATIBHON TEOPUU OTHOCUTEIbHOCTH DHWHIITEHHA);

aQHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOLIECCHI U SBJICHUS, UCIIOJIb3YS MOJI0KEHUS
KBaHTOBOH (u3uku (ypaBHeHHe JHIITeHHa s QoTodddekrra, MepBblii U BTOPOH
MoCTyaThl bopa, MpUHIKIT COOTHONICHHST HeonpeaenéHuocTel ['eiizendepra, 3aKOHBI
COXpaHEHMsI 3apsIOBOrO M MacCOBOI'O YHMCEN U SHEPTUU B SJEPHBIX PEAKLUAX, 3aKOH
PaIMOaKTUBHOIO pacraja);

ONMCHIBATh (PU3MUECKHUE MPOLECCHI U SIBICHUS, UCIONb3Yys BEJIUYUHBL: HAPSKEHHOCTh
AIIEKTPUYECKOTO OJISA, TOTEHIMAI 3JIEKTPOCTATHUECKOTO MOJIs1, Pa3HOCTh MOTEHIUAJIOB,
ANEKTPOJBIKYILAS CHJIA, WHAYKIMS MAarHUTHOTO II0JI, MarHUTHBIA TOTOK, CHIIa
Amnepa, MWHAYKTUBHOCTb, JJIEKTPOJABMJKYIAs CWJIa CAaMOUHIYKIIMH, DSHEPIHUs
MarHUTHOTO TOJISi TPOBOJHUKA C TOKOM, PEJIATUBUCTCKUNA MMITYJbC, MOJTHASI SHEPIHUS,
HHEPrus MOKOs CBOOOJHOMN YaCTHUIIBI, SHEPTUS U UMITYJILC (POTOHA, MACCOBOE YHUCIIO U
3apsij siapa, SHEPTusl CBS3U A1pa;

OOBSICHATH OCOOEHHOCTH TPOTEKaHUS (PU3MUECKUX SBICHHUNA: 3JIEKTPOMAarHUTHAs
MHYKIMSI, CAMOMHAYKIIMSI, Pe30HaHC, UHTeppepeHIUs BOJIH, JU(paKLus, JUclepcus,
MIOJTHOE BHYTPEHHEE OTpakeHue, porosnekrpudeckuii 3pdext (hotorddexr), anbda- u
Oera-pacnajsl s1ep, raMMa-u3JIydeHue sjep, pusnueckue MPUHIMIBI CIIEKTPAIBbHOTO
aHanu3a 1 paboThl J1a3epa;

ONpEENATh HANpPaBJIE€HUE MHIYKIMM MAarHUTHOI'O IOJI MPOBOJAHHMKA C TOKOM, CHJIBI
Awmmnepa u cunsl JIopeHia;

CTPOUTh M300pak€HHE, CO3/1aBaeMO€ IUIOCKUM 3€pKajoM, TOHKOW JIMH30U, U
paccUMUTHIBaTh €0 XapaKTEPUCTHUKHY;

coOmoaTh MpaBuia 0€30MacHOr0 TpyAa MPH MPOBEICHUU HCCIENAOBAaHHIA B paMKax
y4eOHOr0 3KCIEepUMEHTa, MPaKTUKyMa U y4eOHO-HCCIEeI0BAaTENbCKOW U MPOEKTHOM
JESTENPHOCTH C HCIHOJIB30BAHUEM H3MEPUTEIBHBIX YCTPOHCTB M JIaOOPaTOPHOTO
000pyI0BaHNUS;

peraTh pacyE€THBIC 3a/1a4H C SIBHO 33JJaHHOM M HESIBHO 3alaHHON (PU3MYeCcKOi MOJIETBIO:
Ha OCHOBAHMU aHAJM3a YCIOBHUSA BBIOMpaATh (QHU3UUECKHE MOJIENH, OTBEYaroIue
TpeOOBaHUSAM 3a/1ayu, IPUMEHATh (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJATHI
bu3nUecKUX Teopuil NpU UCIOIB30BAHUM MAaTEMaTHYECKUX METOAOB PELIeHUs 3a/ad,
IIPOBOAUTH PacUEThl HA OCHOBAaHMH UMEIOIIMXCS JaHHBIX, AHAJTM3UPOBATh PE3YIbTAThI U
KOPPEKTUPOBATH METO/IbI PEIICHUS C YUETOM MOJYUYEHHBIX PE3YyJIbTATOB;



pelaTh KaueCTBEHHbIE 3ajauu, TpeOyrolye MpUMEeHEeHHs 3HaHUH U3 pa3HbIX pa3/iesioB
Kypca (U3MKH, a TaKKe HHTErpalud 3HAaHUM M3 JPYyrux IpPeIMETOB €CTECTBEHHO-
HAay4HOI'0 IMKJIA: BBICTPAMBATh JIOTUYECKYIO LIEMOYKY PACCYXACHUU C OIOpPOW Ha
M3YYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3NYECKHUE SIBICHMUSI;

NPUBOJIUTH IPUMEPHI BKJIa/1a POCCHMCKHX U 3apYOEKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HayKHd, B OOBSICHEHHE IPOLIECCOB OKPYXKAIOIIErO0 MHUpPA, B Pa3BUTUE TEXHUKU HU
TEXHOJIOTHIL;

aHAIM3UPOBAaTh M  OILIGHWBATh IIOCJIEJCTBHS OBITOBOW M  MPOM3BOJCTBEHHOU
JESATEIbHOCTH YeNIOBeKa, CBA3aHHOM C (U3UYECKUMHU IPOLECCaMU, C TO3ULMN
JKOJIOTUYECKON 0€30macHOCTH, IIPEACTABICHUI 0 panroOHaIbHOM
IIPUPOIONOIB30BAHNH, a TAKXKE Pa3yMHOM HCIOJBb30BAHUU NOCTHKEHUN HAYKH U
TEXHOJIOTUH [Tl JAIbHEHIIIET0 pa3BUTHSI YETOBEUECKOTo O0IIEeCTBA;

® [PUMEHSTH PaA3IUYHBIE CIOCOOBI PabOTBl ¢ HWHPOpPMAIUCH (QHUIUIECKOrO CONEpKaHUS C
WCIIOJIb30BAHUEM COBPEMEHHBIX WH(POPMAIIMOHHBIX TEXHOJOTHH, MpU 3TOM HCIHOIB30BaTh
COBpE€MEHHbIE MH(POpPMAIMOHHbIE TEXHOJIOTMH MJisl TOUCKa, MepepadOTKH U MpPerbsBICHUS

yu4eOHOW M HAy4YHO-MOMYJISPHOH HH(pOpMaLUH,
uHpopMaIuy,

CTPYKTYPUPOBAHUS W HHTEPIPETALUU
IIOJIy4CHHOM M3 pa3IMYHBIX MCTOYHUKOB, KPUTHUYECKU AHAIU3UPOBATH

M0JIy4aeMyto HH()OPMALIMIO U OLICHUBATD €€ TOCTOBEPHOCTh KaK HA OCHOBE UMEIOIIMXCS 3HAHUH,
TaK ¥ Ha OCHOBE aHAJIN3a UCTOYHUKA MHPOPMAITUH.

TEMATHUYECKOE INTAHUPOBAHUE

10 xaacc
N HanmenoBan | KosinuecTBo 4acoB DJIeKTPOHHbIE
n/ He pasacion Bcero KouTtpoabubie IpakTHyeckue (1 pposbie)
I H TeM paGoTHI paGoTHI o0pa3oBaTe/ibHbIE
NMPOrpaMMbI pecypchbl
Pa3zpen . MEXAHUKA
bubmuorexa [IOK
1.1 Kunematuka 4 https://m.edsoo.ru/7f41b
72
but6mmoreka [IOK
1.2 JlnHamuka 5 https://m.edsoo.ru/7f41b
72
13 CTflTI/IKa )
TBEPIOTO TeJa
3aKOHBI bu6mmoreka [IOK
14 COXpAaHEHHUs B 4 1 https://m.edsoo.ru/7f41b
MEXaHUKE 72
Hroro no pazneny 15
Paznen 2. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMUKA
OCHOBBI
bu6mmoreka [IOK
MOJIEKYJISIPHO-
2.1 . 4 https://m.edsoo.ru/7f41b
KHHETUYCCKOM
72
TCOPHH




OCHOBEI bu6nuoreka [IOK

22 TEPMOJUHAMU 5 1 https://m.edsoo.ru/7f41b
KU 72
ArperatHsle
COCTOSTHHSI bu6nuoreka [IOK

2.3 BEIIECTBA. 1 https://m.edsoo.ru/7f41b
®da3oBrIe 72
TIePEXOJIbI

Hroro o pazneny 10

Paznea 3. JIEKTPOJANHAMUKA

bu6mmoreka [IOK
OneKTpocTaTH
3.1 4 https://m.edsoo.ru/7f41b
Ka D
[TocTostHHBII
ANEKTPUUYECKU bubnnoreka [IOK
3.2 i Tok. Toku B 5 1 https://m.edsoo.ru/7f41b
pa3InYHbIX 72
cpenax
Hroro no paszneny 9
PesepBHOE Bpems
OBIIIEE
KOJIMYECTBO a4 3
YACOB T10 )
[MTPOTPAMME
11 kaacc
KonnuecTBo yacos DJIEeKTPOHHbIE
Ne | HaumeHoBaHue
(mdposrbie)
n/ | pa3ienoB M TeM Bcer | Konrpoabn IIpakTHyeck
o0pa3oBaTe/ibHbIE
I MporpamMmsbl 0 ble padoThI ue padoTsl
pecypcsl
Paznea 1. QJIEKTPOANHAMUKA
MarnutHoe
bu6nmuorexa [IOK
ToJe.
1.1 7 1 https://m.edsoo.ru/7f41
ONEeKTPOMarHUTH
9ic
asl UHAYKLHS
Hroro no pazneny 7

Pa3nea 2. KOJIEBAHUWSA 1 BOJIHBI




bubnmoreka [JOK
Mexanuueckue
2.1 3 https://m.edsoo.ru/7f41
KoJieOaHus
c97¢
DNEKTPOMarHUTH 3
pIe KOJIeOaHus
MexaHn4ecKue u bu6mmoreka [IOK
2.2 3JICKTPOMAarHUTH 3 1 https://m.edsoo.ru/7f41
bIC BOJIHBI c97c
bubmuoreka [IOK
2.3 Onrtuka 10 https://m.edsoo.ru/7{41
c97¢c
Hroro no paszneny 19

Paszea 3. OCHOBBI CIIEIIUAJIbHOM TEOPUM OTHOCUTEJBHOCTH

OCHOBBI
cIieyaabHOR bub6nuorexa LIOK
3.1 TEOpUH 1 https://m.edsoo.ru/7f41
OTHOCHTEIBHOCT c97¢
u
Hroro no paszneny 1
Paznen 4. KBAHTOBASI ®U3UKA
but6mmoreka [IOK
CBeTOBBIC
4.1 2 https://m.edsoo.ru/7f41
KBaHTBI
c97c
bu6nmoreka [JOK
4.2 AToMHas puzuka 2 https://m.edsoo.ru/7f41
c97c
Drsnka but6mmoreka [IOK
4.3 2 https://m.edsoo.ru/7f41
ATOMHOTO sJIpa 97¢
Hroro no pazneny 6
Paznen 6. OGOBIIAIOIIEE IOBTOPEHUE
but6mmoreka [IOK
00600
6.1 obtarotiee 1 https://m.edsoo.ru/7f41
MOBTOPCHHE
c97c
Hroro o paszneny 1
OBLIEE
KOJIMYECTBO 35 )
YACOB IIO

[NPOI'PAMME




INOYPOYHOE IIVTAHUPOBAHUE

cKkopocTh. Bec
tena. Cuia TpeHwus.

10 KJIACC
N Koau4vecTBo yacoB DJIeKTPOHHBIE
’ Kontpoa IMpakTuye Aara uugposbie
n/  Tema ypoka Bce HU3yYeH
. ‘o bHbIE CcKHe st o0pa3oBarTe/ibH
padoTsI padoThI ble pecypchl
PaBHOycKOpeHHOE
¥ PaBHOMEPHOE
IIPSIMOJIMHENHOE
JIBIKCHHE. EP(I;SIJ(IHOTGM
: Pemeriie ! https://m.edsoo.ru/
pacUeTHBIX 3aJ1a4. 063620
Pemenue -
rpadUIecKux
3a/1a4
S:: fgj:(;zn‘ bubnnorexa
2 Pemienue 3a1au 1 huttopf//m cdsoo.ru/
Ha CBOOOJIHOC ff0c3.9cc' :
MaJICHUE Tel
JIBm>keHue Tena,
3 OPOIIEHHOTO MO/ |
YTJIOM K
TOPU30HTY
JIBIO>KEHME Tena
110 OKPYKHOCTH. LBIHOG ﬁHOTeKa
4 Yrosoe : https://m.edsoo.ru/
nepeMenieHue u ff0c3ada
YTJI0Basi CKOPOCTh
Macca tena.
Cina. o bubnnoreka
PaBHozelicTByrOI] LIOK
3 ad. LIpHran ! https://m.edsoo.ru/
CYTEPHOSHILIH ff0c3be8
CHJI. 3aKOHBI -
HeroTona.
3akoH Becemupnoro
tarotenus. [lepsas bubnnorexa
6 KOCMHUYeCKast 1 HOK

https://m.edsoo.ru/
ff0c3d00




JIBU>keHue Tesa o
NEUCTBUEM CHIIBI
TpEeHUSI.

Cuna ynpyrocTu.
DHeprus

yupyrozehpopmupo
BAHHOT'O T€JIiA.

JIBH>KEHHE TEJ 1O
HaKJIOHHOU
TJTOCKOCTH.
Pemienue 3aa4u Ha
BTOpPOH 3aKOH
Herotona

JIBuxeHue
CHUCTEMBI
CBSI3aHHBIX TEJ

10

IloctynarenbsHOE
Y BpallaTesIbHOE
JIBIDKEHUE
a0COJIIOTHO
TBEPAOIO Tena.
MoMeHT CHITBIL.
IIne4o cumbl.
YcnoBus
paBHOBECHSI
TBEPAOIO TeJIa

bubnuotexa
HOK
https://m.edsoo.ru/
ffO0c41a6

11

LenTp TsxecTn
CHUCTEMBI
MaTepuaTbHbIX
TOYEK.

12

Nmmynse
MaTepHUaIbHOU
TOYKH, CUCTEMBI
MaTepHaIbHBIX
Touek. Mmymbe
CUJIbL. 3aKOH
COXPaHEHHUs
UMITYJIbCa.
PeakxtuBHOE
JBIDKEHUE

bubmmoreka
HOK
https://m.edsoo.ru/
ff0c43d6




13

PabGora.
MomHocTb.
OHeprusl.

bubnuorexa
LHOK
https://m.edsoo.ru/
ff0c4502

14

Pemenne
KOMOWHUPOBAHHBI
X 3aJa4 I10 TEME
«3aKOHBI
COXpaHEHHUS,
«3aKOHBI
HrroTona»

15

3auer o Teme
«MexaHUKa»

16

MouekynspHo-
KHHETHYECKast
TEopus rasa.
OcHoBHOE
ypaBHeHue MKT.

bubnuorexa
HOK
https://m.edsoo.ru/
ffOc4dc2
https://m.edsoo.ru/
ffOc4fde

17

YpaBHeHue
Menneneena-
Kianeiipona.

18

I"a30BbIC 3aKOHBI.
Pemenne
KOJIMYECTBEHHBIX
3a/1a4 Ha ra30BEIC
3aKOHEL

Bbubnnorexa
LHOK
https://m.edsoo.ru/
ffOcS11e

19

Pemenue
rpaduuecKux
3a7a4 Ha
M30IPOLIECCHI

20

Buyrpennss
SHEPrust
TEPMOAUHAMHUYEC
KOH CHCTEMBI U
CIIOCOOKI €€
M3MCHCHMUSL.
KonuuecTBo
TEIIOTHI U
paborta.
BuytpeHnHsis

bubnnoreka
HOK
https://m.edsoo.ru/
ff0c5952




JHEprus
OJIHOATOMHOTO
U/1€aJIbHOIO ra3a

21

Pemenne 3agau
Ha TeMy «llepBoe
HaJajo
TEPMOIMHAMHUKI

22

AnuabaTHbI
nporiecc.

23

Bropoe Hauano
TEPMOJIMHAMUKH.
TemmoBsie
nBuratenu. Lukn
Kapno

24

Bungsl
TeIJIonepe1aun.
ArperatHble
COCTOSIHUSA
BEIIIECTBA

bubnuorexa
HOK
https://m.edsoo.ru/
ff0c5¢c36

25

3adeT o TeMe
«TermnoBrie
MPOIIECChD)

26

DNEeKTPOCTaTHKA.
Pemenue 3agay Ha
B3aMMO/ICHCTBIC
3apsiioB (3akoH
Kynona)

Bubnnorexa
LHOK
https://m.edsoo.ru/
ffOc6bbcc

27

Pemrenue 3agau Ha
B3auMOJeiCTBIE
3apSKEHHBIX TEN

28

HampsixkeHHOCTB
AIEKTPUUYECKOTO
nons. [TpuHuun
CyNEepIO3UIUU
TOJIeH.

bubnunorexa
HOK
https://m.edsoo.ru/
ff0c6df2

29

IToTenuman
AIEKTPUYECKOTO
noust. CBs3b
HaIpsHKEHHOCTH U
MOTEHIIMAIA.




DNEKTPOEMKOCTb.
IMocnenoBaTenbpHO
30 € W mapajuielibHOe
MOJIKJTFOUEHUE
KOH/ICHCATOPOB

Bbubnnoreka
LHOK
https://m.edsoo.ru/
ff0c7126

Pemenue 3agau
Ha 3akoH OMa U1
31 ydacTKa [enu U
3aKoH JIKoyiIs-
Jlenna

ITocnenoBaTeIbHO
e, mapayiebHOe,
32 CMeIaHHoe
COCIUHCHHUC
MIPOBOJHHUKOB.

OJ1C. 3akon Oma
JUTSL TIOJTHOM
(3aMKHYTOM)
AJIEKTPUUYECKOM
uenu. Koportkoe

33

3aMBbIKaHHC.

Bubnnoreka
LHOK
https://m.edsoo.ru/
ffOc7ae0

3ader 1mo Teme
«3aKOHBI
IIOCTOSIHHOT'O
TOKa»

34

OBLLEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

34

11 KUIIACC

Ne

Tema ypoka
n/n

KoaunuyecTBo 4acoB

Bcero

KonTpoas
HbIe
padoTbI

IIpakTHye
CKHe
padoTbI

ble
Jara

H3y4eH

Hsd
JIbHbIE

ITocTostHHBIC
MarHMTHl U UX
B3aMMOJICHCTBHE.
MarsuTHOE TI0JI€.
Bexrop maruuTHOM
UHAYKIUU. JInHun
MarHUTHOM

WHTYKIUH

DJIEeKTPOHH

nugposbie
o0pa3oBare

pecypcsbl




MaruutHoe noJjie
MPOBOJHUKA C
TOKOM. OTIBIT
Opcrena.
BianmoneticTBue
MIPOBOJTHUKOB C

TOKOM
bubnnoTeka
HOK
https://lesso

JeiicTBue n.edu.ru/less

MAarHUTHOTO MOJI Ha on/efflfcée-

MIPOBOJTHUK C TOKOM. adf3-44dd-
bale-

Citna Awriepa. da9354b398
dd?backUrl=
%2F03%2F11

[evicTtBue

MarHUTHOTO T0JIs Ha

JBUKYLTYIOCS

3apsSHKCHHYIO

gactuity. Cuma

Jlopenna. Pabora

cuJiibl JIopeHa

DNeKTpOMarHuTHast

uHaykus. [Torok

BEKTOpPa MarHUTHOM

uaaykuuu. 3JC

MHAYKIHUU. 3aKOH

3IEKTPOMArHUTHOMN

uHaykuuu @apaznest

NHnyKTUBHOCTS. Bubnunotexa

SIBnenue 1HOK

CaMOWH/YKITUH. https://lesso

2J1C n.edu.ru/less

CAaMOUHIYKITUH. on/4746062d

OHeprus -9a97-4d96-

MAarHMTHOTO I10JIS a74b-

KaTYyILIKU C TOKOM. c81be734b70

DNEKTPOMarHUTHOE b?backUrl=%

nosie 2F03%2F11

3adeT 1o Teme
«Maraur-=oe 1one.
DNeKTpOMarHUTHas
UH]TYKITUS




CB0OOIHBIE
MEXaHUYECKHUE
KoJIe0aHus.

bubnunorexa
HOK
https://m.eds
00.1u/ff0ca60
0

I'apmonnueckue
KOJICOAHUSI.
VYpaBHeHue
FapMOHUYECKHUX
KOJIeOaHU .
IIpeBpamenue
SHEPruun

10

Pemenue 3amau
BBICOKOT'O YPOBHS 110
TEME
«MexaHnueckue
KOJIEOAHM»

11

CBoOoaHBIE
AJIEKTPOMAarHUTHBIC
KOJIEOaHMUSL.
AHasorus Mexny
MEXaHUYECKUMU U
3JIEKTPOMArHUTHBIM
U KOJICOAHUSIMH

12

l'apmonnueckue
KoJIeOaHHS B
KoJIeOaTeITbHOM
koHType. Dopmyna
TomcoHa.

13

3aKOH COXpaHEHUS
SHEPTUU B
UICaIbHOM

KoJ1e0aTeIbHOM
KOHTYpE

14

Mexannueckne
BOJIHBI. Y paBHEHHUE
FapMOHUYECKOU
Oeryiieil BOJUTHEL.

bubmmoreka
HOK
https://m.eds
00.1u/ff0cca5
4

15

Hnurepdepentus,
nudpakius u
TIOJISIPU3ALIUS
MEXaHUYECKHX BOJH.




DNEeKTPOMarHUTHBIE
BOJIHBI, UX CBOMCTBA

16 u ckopocth. [llkama
AJIEKTPOMATrHUTHBIX
BOJIH
17 3ayet no Teme
«BonHoBble ABNEeHUA»
[Ipsamonuneiinoe bubnuoteka
pacrpocTpaHeHue [HOK
18 ceera. OTpaxeHue https://m.eds
CBeTa. 3aKOHBI 00.ru/ff0cd35
OTpaKEHUS CBETA. 0
3aKoH MPeIOMJICHUS
19 cBeTta. [lomHoe
OTpakeHHE CBETa
JINH3EL HOCTpOGHI/Ie Bubmuoreka
n300pakeHu B [IOK
20 mun3e. Gopmyna https://m.eds
TOHKOM JIUH3BI. oo.ru/ff0cdd1
YBenuueHue JIMH3bI e
bubnnoTeka
LHOK
https://lesso
Hucniepcus ceerta. n.edu.ru/less
Paznoxenue on/Bd43b65
21 7-17b4-
CBETOBOTO JIyya Ha 2db2-9d58-
CHEKTp- dbb2e29a86
2c?backUrl=
%2F03%2F11
Wurepdepenmust bubnuorteka
22
CBETA. HOK
https://m.eds
oo.ru/ffOced2
2
o Nurepdepenmus
CBeTa.
bubnmoreka
LHOK
24 Hudpaxmus cera. https://m.eds
oo.ru/ffOced2
2
)5 Hudpaxkuronsas

pereTka




[Tonepeunocthb
26 CBETOBBIX BOJIH. 1
[lonsipusanus ceera
7 3aueT 1o TeMe |
«Onrtuka
I'panune
MIPUMEHUMOCTH
KJIACCHYECKOM Bubanoreka
MEXaHHKHU. LIOK
)3 Iloctynatst 1 https://m.eds
CIelHaJILHON 00.1u/ff0cf86
TEOpHUU 2
OTHOCHUTEIIHOCTH U
OCHOBHBIE
CJIECTBUS U3 HUX
DNeMEHTHI
29 PENATUBUCTKON 1
JTUHAMUKH
30 ®OTOHBI. DHEPTHUA U |
UMIYNbC (HOTOHA.
dotodddexr.
31 3aKoHBI 1
doroadderra
CrpoeHne aToMma. bubnuoreka
Omertel Pesepdopaa. HOK
32 [Toctynatel bopa. 1 https://m.eds
Pemrenue 00.ru/ff0dOaf
KaueCTBEHHBIX 3a1a4 a
CrpoeHue aTOMHOIO bubnmnoreka
33 a51pa. DHEPIUs CBA3U 1 HOK
aTOMHBIX SLIED. https://m.eds
00.ru/ff0d135
6
34 PannoaktuBHOCTH 1
OBLIEE KOJIMYECTBO 34

YACOB I10 ITPOT'PAMME




YYEBHO-METOJNYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOI'O
MMPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /UISA YYEHUKA
» dusuka, 10 kmace/ Mskumes I'.5., byxosues b.b., Corckuiit H.H. nox penakiueit
[NappentreBoit H.A., AkunonepHoe o6mectBo «M3natensctBo «IIpocBemenue»
» Gusuka, 11 xnacc/ Mskumes I'.J1., byxosues b.b., Yapyrun B.M. nox penpakuueit
INapdentreBoit H.A., AkunonepHoe o6mmectBo «M3natensctBo «IIpocBemenue»
* . M. I'enworar, JI. O. I'ennenmreiin, JI. A. Kupuk Pemenue kiroueBbIx 3a/1a4 o pU3MKe
i npodmibHON Kokl 10-11 kmacest. — M.: MJIEKCA

METOAUYECKHUE MATEPHUAJIBI IJISA YUUTEJIA
®uzuka. 10 knace. TemaTuueckoe NOypoyHOE MIIaHUPOBAHUE
®usuka. 11 kimacc. TemaTnueckoe MOypoyHOE MIJIaHUPOBAHUE

U P®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbI CETU HHTEPHET
https://resh.edu.ru/
https://urok.apkpro.ru/
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