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[NOACHUTEJIbHA A 3AIINCKA

[Iporpamma 1o ¢u3uke 6a30BOr0 YpOBHS Ha YpPOBHE CpeIHEro 0oO0IIero oOpa3oBaHHS
pa3paboTaHa Ha OCHOBE IMOJOXEHHH M TpeOOBaHUU K pe3ylbTaTaM OCBOCHHS OCHOBHOM
oOpasoBatenbHOM mporpammbl, mpeacTaBieHHbix B DOI'OC COO, a Takke c y4yéTom
dbenepanpHO paboueld MporpaMMbl BOCIUTAHHMS W KOHIEMIIUM TIPEToJiaBaHusl ydeOHOTO
npeamera «®Pusznka» B o0Opa3oBaTenbHBIX opraHuzanusx Poccuiickoit  ®enepanuu,
peaTu3yIomnuX OCHOBHBIE 00pa30BaTeIbHBIC TPOTPAMMBI.

CopepxaHue mporpaMMbl Mo (U3MKE HAIpaBIeHO Ha (OPMUPOBAHUE E€CTECTBEHHO-
Hay4YHOH KapTHHbI Mupa oOydaronuxcs 10—11 knaccoB nmpu o0ydeHnn ux ¢pusnke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JEATEeIbHOCTHOro mnoaxoxa. llporpamma mno ¢usuke
cootBeTcTBYeT TpeboBanusM PI'OC COO k mIaHUpPyEMBbIM JHUYHOCTHBIM, MPEIMETHBIM U
MeTanpeMETHBIM pe3ysibTaTaM OOyuYeHHs, a TaKXKe YUUTHIBACT HEOOXOAUMOCTh pealn3aluu
MEXIPEIMETHBIX CBSI3eM (PM3MKU C €CTECTBEHHO-HAyYHbIMH Y4eOHBIMH IpeaMeTamu. B Heit
OIIpEEINIAIOTCSI OCHOBHBIE LIETU W3Y4YeHHs (PU3UKU HA YPOBHE CpPEeHEro o0Iiero oopa3oBaHus,
IUTAHUpYEMbIe pEe3yJlbTaThl OCBOEHHUS Kypca (U3UKU: JUYHOCTHBIE, MeTalpeaMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Tporpamma no ¢pu3uKe BKIIOYAET:

® [UIAaHUPYEMBIE Pe3yJbTaThl OCBOCHHs Kypca (hU3MKK Ha 6a30BOM YpOBHE, B TOM UHUCIIE
MIpeIMETHBIE pe3yIbTaThl IO rojilaM 00y4YEeHHUS;
e cojepkaHue yuyeOHoro npeamera « @u3nka» mo rogaM 00y4eHHs..

dusnka Kak HayKa o HauOoJiee OOIIUX 3aKOHAX MPHUPOJIBI, BRICTYIAsI B KAUYECTBE y4eOHOTO
IpeaMeTa B LIKOJIE, BHOCUT CYILIECTBEHHBIN BKJIAJ B CUCTEMY 3HAHUN 00 OKpPYKaIOILIEM MUDE.
konpHBIA Kypc (U3UMKH — CHUCTEMOOOpPA3YIOMIMHA I E€CTECTBEHHO-HAYYHBIX Y4eOHBIX
MPEIMETOB, TOCKOJIbKY (HU3MYECKUE 3aKOHBI JIE)KAT B OCHOBE IPOILIECCOB M SIBICHUM,
M3y4aeMbIX XUMHEH, Ononorueii, pusudeckoit reorpadueii u acrponomueit. Micnons3oBanue u
aKTUBHOE TpUMEHEHUEe (PU3MUYECKUX 3HAHUW OIpeaenseT XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHUI B cdepe DHHEPreTUKH, TPAHCIOPTA, OCBOEHHUS KOCMOCa,
MOJTyYCHHs] HOBBIX MAaTEpHajiOB C 3aJaHHBIMH CBOWCTBAMHU W Jpyrux. M3yuenuwe ¢usuku
BHOCUT OCHOBHOM BKJaad B (OpPMHpPOBAHHME ECTECTBEHHO-HAy4YHOM KapTHHBI MHUpPa
oOyyarommxcsi, B (OpMHUPOBAHHE YMEHHH NPUMEHITh HAYYHBI METOJA MO3HAHHS TpU
BBIMIOJTHEHUU UMM YI€OHBIX HCCIIEIOBAHUM.

B ocHOBY kypca (Gu3HKH 1711 YPOBHSI CPETHETO OOIIET0 00pa30BaHUS MOJOXKEH P HIIEH,
KOTOPBIE MOXXHO paccMaTpHUBATh KaK MPUHITUIIBI €TI0 MMOCTPOCHHS.

Hoes yenocmunocmu. B coOOTBETCTBUM C HEHMl KypcC SIBISETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COAEPKUT MaTepHai U3 BCeX pas3zeioB (PU3MKH, BKIOYAET KaK BOINPOCHI KIACCUYECKOH, Tak U
COBPEMEHHOU (PHU3UKH.



Hoes cenepanuszayuu. B coOTBETCTBHHM ¢ HeW MaTepuan Kypca (Qu3MKd O0BEIWHEH BOKPYT
¢usnyecknx Teopuidl. Bemymmm B Kypce sBisercs (GOpPMHpPOBAHHE MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSAX MaTEpHUH, BELIECTBE U MOJIE.

Hoes eymanumapuzayuu. EE peanuzanms NpeAronaraeT HCIONb30BAHUE TyMaHUTapHOTO
NOTeHIMala (PU3UYECKOH HayKH, OCMBICIICHUE CBS3W pa3BUTHUA (QU3UKH C Pa3BUTHEM
oOmecTBa, a TaKkKe C MHPOBO33PCHUYCCKUMH, HPABCTBEHHBIMH U JKOJOTHYCCKUMU
poOIeMaMH.

Hoes npuxnaonou nanpaenennocmu. Kypc QU3MKM IpearosiaraeT 3HAKOMCTBO C IIMPOKUM
KPYTrOM TEXHUYECKUX U TEXHOJOTUYECKUX MPUIIOKEHUN N3YUSHHBIX TEOPUl U 3aKOHOB.

Hoes skonocuszayuu  peanusyercs MOCPEACTBOM BBEICHMs DIEMEHTOB COJEpIKaHU,
MOCBSIIIEHHBIX HKOJOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTHUM, a TaKkKe 00CYKIEHUS TPOOJIeM pallMOHAILHOTO MPUPOI0NOIB30BAHUS
Y 3KOJIOTMYECKOI 0€30I1aCHOCTH.

Crep>KHEBBIMHU AJIEMEHTAMU Kypca (PU3WKH HAa YPOBHE CpPEeIHEro o0Iero oopa3oBaHUs
SBISIOTCA (U3MYecKue Teopuu ((POpMHPOBAaHHE MPEACTABICHUH O CTPYKType MOCTPOCHHS
¢u3nueckoll TeopuH, poiM (YyHAAMEHTAIBHBIX 3aKOHOB W MPUHIMIIOB B COBPEMEHHBIX
MPEICTABICHUSIX O MPUPOAE, TPAHUIAX TPUMEHUMOCTH TEOPHMA, JJII OMMMCAHUS €CTECTBEHHO-
HAYYHBIX SIBIICHHI U IIPOIIECCOB).

CuCTeMHO-IeATEIbHOCTHRIN MOJX0J] B Kypce (DU3MKH peann3yeTcs MPEXKIe BCEro 3a
Cu€T OpraHu3aluyu SKCIEPUMEHTAIBHOMN JeATeNbHOCTH oOyuatonuxcs. Jias 6a30Boro ypoBHS
Kypca U3MKH — 3TO HCIOJIb30BaHUE CHUCTEMbl (DPOHTAIBHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB U J1a0OPATOPHBIX pabOT, KOTOpbIE B MporpaMme no (pusuke oObeIUHEHBI B
OOImMH CNHUCOK YYEHWYECKHX MpaKTU4YeCKUX paboT. BeineneHune B yka3aHHOM IepedHe
1a00paTOpHBIX pabOT, MPOBOAUMBIX AJIsi KOHTPOJSI U OLIEHKHU, OCYIIECTBIISETCS YYaCTHUKAMU
00pa30BaTEIBHOTO MPOIIECcca UCXO0I U3 OCOOCHHOCTEN TUIAaHNPOBAHUS U OCHAIIIEHUS] KaOnHeTa
¢usuku. [lpu sTOoM obecrmeunBaeTcsi OBJIaJCHHE OOYYAOIIMMUCS YMEHHUSMHU TMPOBOJIUTH
KOCBEHHbIE M3MEpPEHHUs, MCCIEAOBAHMUS 3aBHUCHUMOCTEH (PU3NYECKUX BEIUYMH M MOCTAHOBKY
OIIBITOB 10 IPOBEPKE MPEII0KEHHBIX TUIIOTE3.

bonpiioe BHMMaHME yJIEnseTCs PEUICHUIO PAacUETHBIX M KAayeCTBEHHBIX 3anad. lIpu
9TOM JJIs1 pacu€THBIX 3a/Ja4 MPHOPUTETOM SBISIOTCS 3a7aud C SBHO 3a/JlaHHOW (hU3MYECKOU
MOJEIbIO, MO3BOJISIIOLIME MPUMEHITh U3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO
pasznena Kypca, Tak M MHTETpUpYs 3HAHUS W3 Pa3HbIX pasnenoB. sl KauyecTBEHHBIX 3aJad
MPUOPUTETOM SIBIISIOTCS 3aJaHHsi HAa OOBSACHEHHE TMPOTEKaHUS (PUIUUYECKUX SBICHUN U
MPOLIECCOB B OKpY’Karollel *KU3HU, TpeOyromre BpiOopa (pusndeckoil Moaenu sl CUTyaluu
MIPAaKTUKO-OPUEHTUPOBAHHOIO XapakTepa.

B coorBerctBun ¢ TtpeboBanusimu PI'OC COO k MarepuaibHO-TEXHHYECKOMY
o0ecrieueHNI0 y4eOHOro mporecca 0a30BbId ypOBEHb Kypca (U3MKH HA YPOBHE CPEIHETrO

oOuiero oOpa3oBaHusl JOJKEH M3y4aTbCs B YCIOBHUSX MPEAMETHOr0 KabMHeTa (PU3UKHU WU B
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YCIOBHUSIX HWHTETPUPOBAHHOTO KaOWHETa TPEAMETOB €CTeCTBEHHO-HAy4yHOro IMKiIa. B
kabuHere (u3MKUM JOKHO OBITH HeoOxomumoe nabopaTropHoe OOOpYIOBaHHME IS
BBIIIOJTHEHUSI YKAa3aHHBIX B IpOrpamMMe Mo (HU3MKE YYCHHYECKUX MPAKTHYECKHX pPabdoOT U
JIEMOHCTPALMOHHOE 000PYAOBaHHUE.

JlemoHcTpamonHoe o0opyJoBaHHe (POPMUPYETCS B COOTBETCTBUU C MPUHIIUIIOM
MUHUMAaJIBHOM JOCTATOYHOCTH U O0ECIIEYMBAET MOCTAHOBKY MEPEUNCICHHBIX B IIpOrpaMMme 1o
(bu3MKe KIIOYEBBIX IEMOHCTpAIMil AJIsi UCCIEeIOBAaHUS W3Y4YaeMbIX SIBJICHUH M IPOIIECCOB,
SMIUPUUECKUX U PYHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUUYECKUX MPUMEHEHUI.

JlaboparopHoe o00opyAOBaHME IS YICHUUECKUX MPAKTHUECKUX paboT popmupyeTcs B
BUJIC TEMAaTUYECKUX KOMIUIEKTOB M OOECHedyrBaeTCsl B pacdy€re OJHOTO KOMIUIEKTa Ha ABYX
oOyuaromuxcs. Temarnueckue KOMIUIEKTHI J1IAOOpAaTOPHOrO OOOpYAOBaHUS JOJIKHBI OBITH
MOCTPOCHBI Ha KOMIUIEKCHOM HCIOJIb30BaHWN aHAJIOTOBBIX U MU(PPOBBIX MPUOOPOB, a TAKXKe
KOMITHIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJI€ IM(PPOBBIX JTAOOpATOPUIA.

OCHOBHBIMHM LEJASIMHM U3Y4eHHs] (PU3UKH B 00111eM 00PA30BAHUHU ABJIAKTCH:

e (opmupoBaHMEe HHTEpeca W CTPEMJICHHS OOYYArOIIMXCS K HAYYHOMY H3YYCHHUIO
MIPUPOJIBI, PA3BUTHE UX WHTEIUICKTYAIBHBIX U TBOPUCCKUX CIIOCOOHOCTEIA;

e pa3BUTHE TIPEIACTABICHUH O HAyYHOM METOJE TO3HaHWS U (OPMHUPOBAHHE
MCCIICZIOBATEIBCKOTO OTHOIIICHUS K OKPYXKAIOIIUM SIBIICHUSIM;

e (GopMUpOBaHKHEC HAYYHOTO MHUPOBO33PCHHS KaK PE3yNIbTaTa M3YUYCHHUS OCHOB CTPOCHHS
MaTepuu U QpyHIaMEHTAIBHBIX 3aKOHOB (PH3UKH;

e (opMUpOBaHKME YMCHHI OOBSCHSATH SIBJICHHUS C UCIIOJIB30BaHUEM (DU3UYCCKUX 3HAHUU U
HAyYHBIX JJOKA3aTEIbCTB;

e (dopMupOBaHHE MPEICTABICHUN O PO (PUBMKHU ISl Pa3BUTUS JAPYTUX €CTECTBEHHBIX
HayK, TCXHUKH U TEXHOJIOTHUH.

JIoCTIKeHHE OTHX Ieliell OoOecTreunBaeTCsl peIIeHHEeM CIEAYIOMMX 3aJad B Tpoliecce
M3y4YeHUs Kypca (PU3UKU Ha YPOBHE CPETHEr0 O0IIEro 00pa3oBaHus:

e npuoOpeTeHue CUCTeMbl 3HaHUU 00 OOmMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpUSIX, BKIIOYAs MEXaHUKY, MOJCKYJISIPHYIO (QU3UKY, SEKTPOAUHAMUKY, KBAHTOBYIO
(U3HKY U AIIEMEHTHI aCTPOPU3HKHY;

e (QopMupOBaHHE YMEHHMH TPUMEHATh TEOPETHUUECKHE 3HaHUA [ OObSICHEHUS
¢u3ndyeckux SBIEHUN B TNPUPOAEC M I NPUHATHS NPAKTUYECKUX PpEHICHUH B
MOBCEIHEBHOM KU3HU;

® OCBOCHHE CHOCOOOB pELICHHS pa3IMYHBIX 3a7ad C SBHO 3aJlaHHOW (pU3HUEcKOil
MOJIENbIO, 3a/1a4, 0JIPa3yMEBAOLIUX CAMOCTOSTEIbHOE CO3/1aHne (PU3NYECKON MOJIENH,
a/IeKBaTHOM YCIIOBUSIM 3aJauu;

® TMOHMMAaHHE (PU3UYECKHX OCHOB W TNPHUHIMIIOB JEHCTBUS TEXHUYECKUX YCTPOWUCTB H
TEXHOJOTHYECKUX MPOIIECCOB, UX BIUSHUA HAa OKPYXKAIOILIYIO CPEY;



® OBIIAJICHHE METOJIAMU CAMOCTOSITEIILHOTO TUIAHUPOBAHUS W TPOBEIACHUS (DU3UIECKUX
OKCIIEPUMEHTOB,  aHajiW3a ¥  HHTEpHperanud  WHOOpPMAIHH,  ONPEICICHHUS
JIOCTOBEPHOCTH MOJYYEHHOI'O PE3YJIbTaTa;

® CO3/JaHUE YCIIOBUM IS Pa3BUTHS YMEHUN MPOEKTHO-HCCIEA0BATEIBCKOM, TBOPUECKOU
NEeSATEIbHOCTH.

Ha wusyuenune ¢usuku (06a30BbIi ypOBEHb) HAa YPOBHE CpEAHETO oO0Iero oOpa3oBaHUs
orBoautcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B Heaeno), B 11 kmacce — 68 gacoB (2
yaca B HEJENIO).

[Ipennaraemslii B mporpamme 1o (u3HKe MepeueHb JTaOOpaTOPHBIX U MPAKTUYECKUX pabOT
SIBJISIETCSL PEKOMEH/IOBAaHHBIM, YUUTEIb JieflaeT BHIOOP MPOBEACHUS J1a0OpaTOPHBIX paldoT U
OTIBITOB C Y4ETOM UHAMBUIYATbHBIX 0COOCHHOCTEN 00YJarOIINXCS.

COJJEPX)XAHME OBYYEHUM A
10 KJIIACC
Pazgen 1. ®u3uka u MeToAbl HAYYHOI' 0 MO3HAHMS

®usznka — Hayka O mnpupoxae. Hayunsle MeTOABI NMO3HAHUSA OKPYXKAIOIIETO Mupa. Pousb
HKCIEPUMEHTA U TEOPHUH B MIPOLIECCE MTO3HAHMSI TPUPOJIbI. DKCIIEPUMEHT B (DPU3HKE.

MonenupoBanue (Qu3WYecKUx sBIEHUM U mpoueccoB. Hayuneie rumoresbl. Pusznyeckue
3aKOHBI U TEOpUHU. I'paHUIIbI IPUMEHUMOCTH (DPU3MUYECKUX 3aKOHOB. [IpHHIUIT COOTBETCTBHUSL.

Pomp uw wmecto ¢usuku B (QOPMUPOBAHMM COBPEMEHHOW HAyYHOW KapTUHBI MHUpPA, B
MPAKTUYECKOMN JAEATEIBHOCTH JIFOJIEH.

Jlemoncmpayuu

AHanoroBble U IU(PPOBBIE U3MEPUTEIIbHBIC TPUOOPHI, KOMIIBIOTEPHBIC TATUYUKH.
Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBHKeHHE. OTHOCUTENbHOCTh MeXaHu4eckoro ABuxkeHHus. CucreMa oTcyéTa.
Tpaektopus. Ilepemelienne, cKOpocTh (CpeAHsisi CKOPOCTb, MTHOBEHHAasi CKOpPOCTb) H
YCKOpEHUE MaTepHaIbHOM TOUYKH, MX MPOEKIUU HAa OCH CHCTeMbl KoopiauHaT. CrokeHue
MIEPEMELIECHUN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE TMpPsSMOJUHEWHOE ABWXKeHue. ['paduku 3aBUCUMOCTH
KOOPJAMHAT, CKOPOCTH, YCKOPEHHUSI, MyTU U NEPEMEIICHUSI MaTepUaIbHOM TOYKH OT BPEMEHHU.
CBoOoHOE mazeHHe. YCKOpeHHe cBOOOJHOro mnajeHus. KpuBoiumHelHOEe ABUXKEHHE.
JIBi>KeHHEe MaTepUalibHOW TOYKH IO OKPYKHOCTH C TOCTOSIHHOM MO MOJIYJIO CKOPOCTHIO.
YrnoBasa CKOPOCTb, JIMHENHAas CKOPOCTb. [Tepuon "u qacToTa oOparieHus.



[lenTpocTpemMuTenbHOE yCKOpEHUE. TEeXHUYECKHE YCTPOMCTBA U MPAKTUYECKOE NIPUMEHEHUE:!
CIIMJOMETD, IBHKEHHUE CHAPSA0B, LICIHBIE U PEMEHHBIE IIEPEAAYH.

Jlemoncmpayuu

Monenb cucTemMbl 0TCUETa, WILTIOCTPALNS KHHEMATHYECKUX XapaKTEePUCTUK JIBUKEHUSI.
[IpeobpazoBanue IBUKEHHM C UCTIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Hab6mronenue nuxeHus Tena, OpOIIEeHHOTO O/ YTIOM K TOPU30HTY M TOPU30HTATBHO.
N3mepenue yckopeHus CBOOOHOTO A ICHUSI.

Hamnpanenue ckopocTu Mpu ABUKEHUU 110 OKPY>KHOCTH.

Yyenuueckuii sxcnepumenm, n1abopamophvie pabomuol

N3ydyeHne HepaBHOMEPHOTO JBUKEHUS C IIENIbIO ONpeIeNIeHUs MTHOBEHHON CKOPOCTH.

UccnenoBanre COOTHOIIEHUS MEXAY MYTSIMH, MPOUJACHHBIMH TEJIOM 3a IOCIJIEIOBaTEIbHbBIC
paBHBIC MTPOMEXKYTKH BPEMEHHM MPHU PABHOYCKOPEHHOM ABMXCHHH C HA4aJbHOW CKOPOCTHIO,
PaBHO HYJIIO.

N3ydeHne IBMKEHUS ITApHUKa B BSI3KOM KUIKOCTH.
N3yueHne nBMOKEHHS Tena, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. Jlunamuka

[Ipuamun otHocurensHOocTH [amunes. Ilepseiil 3akoH Herotona. MHepumanbHbIE CHCTEMBI
OTCYETA.

Macca tena. Cuna. [Ipuniun cynepno3unuu cui. Bropoii 3akoH HproToHa 111 MaTepuaibHON
Touku. Tpetuit 3akoH HproTOHA 11711 MaTepuaibHbIX TOYEK.

3akoH BceMHpHOro Tsarorenus. Cuina tsoxectu. [lepBas kocMudeckass CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl Tpenus (mokosi, ckoibxkeHus, kauenus). Cuna tpenusi. Cyxoe tpenue. Cuna
TPEHUS CKOJIBKEHHS U cuia TpeHus mokos. Koadgduiment tperus. Cuiia CONpOTUBICHUS MTPU
JBIDKCHUH TeJla B KUJIKOCTH UJTU Ta3e.

[ToctynarenpHOE U BpaIiaTeIbHOE IBHKEHHE a0COTIOTHO TBEPIOTO Tea.

MOMEHT CuJIbl OTHOCUTEIILHO OCH BpaliCHUsI. IIneuo cunwl. YciaoBus paBHOBECUA TBépI[OFO
TCIa.



Texunueckue yCTpOﬁCTBa U MPAKTUYICCKOC TIPUMCHCHHUC. MOAIIUIIHUKA, ABHKXCHHUC
HCKYCCTBCHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHne NHEPLUH.

CpaBHeHHE Macc B3aUMOJEHCTBYIOIIMX TEJL.

Bropoii 3akon HeroTona.

N3mepenue cuil.

CnoxeHnue cui.

3aBUCHUMOCTD CUJIBI YIIPYTOCTH OT Ae(POpMaIIIH.
Hesecomocts. Bec Tena npu yCKOpeHHOM MOABEME U AJCHUN.
CpaBHeHUE CUJ TPEHUS TIOKOSI, KAUEHUS U CKOJIbKECHHUS.
YcnoBust paBHOBecHs TBEPAOTO Tena. Buasl paBHOBECHS.
Yuenuueckuii sxcnepumenm, n1abopamopmwvie pabomuol
N3ydenne nBukeHus Opycka 1o HaKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBHCHMMOCTH CHII YIPYTOCTH, BO3HHKAIOIIUX B MPYKUHE U PE3HHOBOM
obpasrie, oT ux JaeGpopMaruu.

HccnenoBanue ycinoBuii paBHOBECHS TBEPOTO TeJa, MMEIOIIETO OCh BPAIICHUS.
Tema 3. 3axonwvl coxpaneHus 6 mexaHuke

NmMmnynsc mMaTepuanbHOMl TOYKM (Tena), CUCTEMBbl MaTepHalbHBIX ToueK. VIMOynbc CUibl U
W3MEHEHUE UMITYJIbCA Tea. 3aKOH COXPAHEHUsI UMITYJIbCa. PEakTHBHOE BHKEHUE.

PabGora cuiibl. MOIIIHOCTE CHJIBI.

Kunernueckas »Heprusi MarepuaibHON ToukH. Teopema 00 H3MEHEHWH KHUHETHYECKOU
SHEPIUu.

[Torennmanenas sHeprus. [loTeHnmanbHas SHEPrust ynpyro AeQOpMHPOBAHHON NPYKUHBI.
[ToTenumanbHas sHEPrUs Teiaa BOIU3U MOBEPXHOCTH 3EMITH.

[lorennuanbHple W HEMOTEHUMANbHbIE CHIBL. CBS3b pabOTHl HENMOTEHIMANBHBIX CHII C
W3MEHEHHEM MEXaHWYECKON OHHEpruM CHUCTeMbl TeJ. 3aKOH COXpAaHEHUS MEeXaHUYeCKO
SHEpPIrUHu.

Ynpyrue v Heynpyrue CTOJIKHOBEHHUSI.



TexHudeckne yCTpOHMCTBA M IPAKTUYECKOE IPUMEHEHHE: BOIOMET, KONEpP, INPYKUHHBIN
IIACTOJIET, IBUIKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYyJIbCA.

PeaktuBHOE IBHKEHUE.

[lepexon noTeHIMAIBHON YHEPTUU B KWHETUYECKYIO M OOPATHO.
Yuenuueckuii sxcnepumenm, nabopamopnule pabomul

I/I3yqu1/Ie a0COJIIOTHO HCYIIPYTroro yzaapa ¢ IIOMOIIbIO [ABYX OIAWHAKOBBIX HHUTAHBIX
MasTHHKOB.

HccnenoBaHue cBsI3U pa60TI>I CHJIBI C U3MEHECHUEM MEXaHUYECKOU OHCPIuM TCJIa Ha IIPHUMCPC
PACTAKCHUA PE3UHOBOTO JKT'yTaA.

Paspnen 3. MogiekyasipHast pu3nKa ¥ TePMOAMHAMHUKA
Tema 1. Ochogbl MONEKYIAPHO-KUHEMUYECKOU mMeopuu

OCHOBHBIE TIOJIOKEHUS MOJEKYISIPHO-KHHETUUECKOM TEOPUU U HMX OIMBITHOE OO0OCHOBAHUE.
bpoynoBckoe nBmwxkenue. [Qubdysus. Xapaktep HIBWKEHHUS W B3aUMOJICHCTBUS YACTHUIL
BelecTBa. MoJiel CTpOEHUsl ra3oB, KHUAKOCTEH M TBEPIBIX Ted U OOBSCHEHHWE CBOWCTB
BEIIECTBA HA OCHOBE 3THX Mojeneid. Macca u pasMepbl Mosiekyid. KonuuecTBo BemiecTsa.
[TocrossHHas ABoraapo.

TennoBoe paBHOBecue. Temmneparypa u e€ nuzmepenue. lllkana remneparyp Lenbcusi.

Mogeny wuaeanpbHoro ra3za. OCHOBHOE YypaBHEHHE MOJCKYISIPHO-KUHETUUYECKOW TEOPUHU
WJealbHOTO Ta3a. AOCOMIOTHas Temmeparypa Kak Mepa CpeaHed KWHETUYECKOM SHepruu
TerIoBOro JABkeHusi vactuil rasza. Illkana temneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Knaneiipona. 3akon JlansToHa. M30omponeccsl B uaeaabHOM Ta3e ¢
MOCTOSIHHBIM ~ KOJIMYEeCTBOM  BemiecTBa. [ 'paduueckoe TmpeacTaBlieHHE M30IMPOIECCOB:
M30TepMa, U30X0pa, n30bapa.

TexHnueckue ycTpoicTBa M MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.
Jlemoncmpayuu

OmnbITel, JIOKa3bIBAIONIME JMCKPETHOE CTPOCHHME BeliecTBa, (Qororpaguu  MOJEKYI
OpPraHWYECKUX COCTUHEHUM.

OnpiThl 0 UG GY3UN KUAKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JBUKEHHSI.



Mogens onbita IlTepHa.

OnbIThL, TOKa3bIBAIOIINE CYIIECTBOBAHUE MEXMOJIEKYJIIPHOTO B3aUMOJEHCTBHS.
Mopens, HTrocTpupyronias Ipupoay J1aBJICHUS I'a3a Ha CTEHKHU COCY/Ia.

OnpIThI, WJUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS UICATBHOTO I'a3a, U30MPOLIECCHI.
Yyenuueckuii sxcnepumenm, 1abopamophvie pabomol

OmnpeneneHre Macchl BO3AyXa B KIACCHOM KOMHATe Ha OCHOBE M3MEpEeHUN 00bEMa KOMHATHI,
JIABJICHUS U TEMIIEpaTyphl BO3/lyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXKTY MapaMeTpaMu COCTOSTHUS Pa3pesKeHHOTO Tasa.
Tema 2. Ochogbl mepmoOUHamuKu

Tepmonunamuueckass cucreMa. BHYTpeHHsss »HEprus TEpPMOJAMHAMUYECKOH CHCTEMBI U
cnoco0Obl €€ n3mMeHenust. KonndyecTBo TemioTsl U paboTa. BHyTpeHHss SHEPrUusi 0JHOATOMHOIO
uaeaJbHOro rasa. Buasl Teruonepenauu: TEIUIONPOBOJHOCTb, KOHBEKLUS, HU3IyUCHHE.
VY nenpHast TEIOEMKOCT BelecTBa. KoIM4yecTBO TEIIOTHI IPH TEILIONEpeaaye.

[Tonsitue 06 anuabaTHOM mporecce. [lepBriii 3akoH TepmoauHaMuku. [IprMeHeHne nepBoro
3aKOHA TEPMOJIMHAMHUKH K u3orporeccaM. [ paguueckas nuarepnperanus pabOThI rasa.

Bropoii 3akon TepmoguHamuku. HeobpaTuMocCTh Mpo1ieccoB B MPUPOJIE.

TernnoBbie mammubl. [IpuHIMNBL HEeHCTBUS TEMIOBBIX MamiuH. [IpeoOpa3oBaHusi YHEPrUU B
TeruIoBbIX MamuHax. Koadduiument nonesHoro aectsus terioBor mamunbl. [{ukn KapHo u
ero K03 GUIUEHT NOJIE3HOTr0 ACUCTBUS. DKOIOrHUYECKHe MPOOIEMBbl TEIJIOIHEPTETUKH.

TexHruueckrne yCTpOMCTBA M MPAKTHYECKOE MPUMEHEHHUE: JBUIaTelIb BHYTPEHHErO CrOpaHus,
OBITOBOM XOJOAWIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

V3meHeHne BHYTPEHHEH HEPTUU Tela IMpU COBEPLICHUHN padOThI: BHUIET NMPOOKU U3 OYTHUIKU
MoJ JCHCTBUEM CKAaTOTO BO3/AyXa, HarpeBaHue 3(dupa B JATYHHOH TpyOKe MyTEM TpPEHHUS
(BUIEOIEMOHCTpALINS).

N3meHeHne BHYTpeHHEH sHepTruu (TeMIepaTypbl) Tena Npu Terionepeaaye.

OmnbIT o anuabaTHOMY PACHIMPEHHUIO BO3/1yXa (OIBIT C BO3AYIIHBIM OTHHUBOM).

Monenu napoBoii TypOHMHBI, TBUTATENSI BHYTPEHHETO CTOPaHUs], PEaKTUBHOTO ABUTATEIIS.
Yuenuueckuii sxcnepumenm, 1abopamopnule pabomul

N3mepenue ynenbHON TEINIOEMKOCTH.



Tema 3. Aepeeamele COCMOAHUA 6eujecnied. da3zosvle nepexoabz

[TapooOpazoBanmne u koHjeHcamus. Vcmapenue u kureHue. AOCOMIOTHAS W OTHOCUTEIIbHAs
BJIQXXHOCTH BO3/yxa. HacellieHHbId nap. YaelbHas TemioTa napooOpa3oBaHus. 3aBUCUMOCTh
TEeMIIepaTypbl KUTICHUS OT JaBJICHUSI.

TBépnoe tenmo. Kpucramimueckue u amopdHbie Tena. AHM3OTPOIUS CBOMCTB KPUCTAIIIOB.
Kunkue kpucramisl. CoBpeMeHHble MaTepuainbl. [InaBneHne u KpucTau3anus. Y aelbHas
TeruioTa riasnenusd. Cyonumanus.

ypaBHeHI/Ie TEIIOBOIr0 OajaHca.

Texnuueckne yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHHE: TUIPOMETP M IICUXPOMETP,
KaJIODUMETP, TEXHOJOIMM IIOJIyYEHUs COBPEMEHHBIX MAaTepuajgoB, B TOM YHCIE
HaHOMAaTepHUaIoB, 1 HAHOTEXHOJIOTUN.

Jlemoncmpayuu

CBolicTBa HACHIIICHHBIX MTAPOB.

Kurnienne npu moHW>KEHHOM JaBJICHUU.

CriocoObl U3MEPEHHUSI BIAXKHOCTH.

Habnronenne HarpeBanus ¥ IJIaBJICHUS KPUCTAIIMYECKOTO BEIEeCTBA.
JleMOHCTpaIusi KpUCTAIJIOB.

Yyenuuecxuii sxcnepumenm, 1abopamoprvie pabomaol

HN3mepeHne 0OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Pa3zpnen 4. DuiexkTpoauHammuka

Tema 1. Dnexmpocmamuxa

DnekTpuszanus Tea. JJIEeKTpUUYecKuil 3apsaa. JBa Buaa snekTpuueckux 3apsaaoB. IIpoBonHuKw,
JTUBJIEKTPUKH U TIOJIYIIPOBOJIHUKU. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsia.

B3aumoneiicteue 3apsaaoB. 3akoH Kynona. TouedHslil 35IeKTpUYeCKUi 3apsia. DIEKTPUUECKOe
nosie. Hanpspk€HHOCTh  AJIEKTpUYecKOro mnois. [IpuHuum cyneprno3unuu 3JIEKTPUYECKUX
nosiel. JInHuKM HanpssKEHHOCTH DJIEKTPUYECKOTO MOJIS.

Pabota cun anextpocraruueckoro nojs. [lorennuan. Paznocts norenmuanos. [IpoBoaauku u
JTUAJIEKTPUKU B DJIEKTPOCTATUUECKOM MoJie. J(uanekTpruueckas MpOHUIaeMOCTb.

OnextpoéMkocTb. KoHaeHcaTop. DNEeKTpOEMKOCTh IUIOCKOrO KOHZAEHcaTtopa. OHeprus
3apsKEHHOTO KOHAEHCATOPA.
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TexHuueckne YCTpOMCTBA W MNPAKTUYECKOE IPUMEHEHHUE: DIEKTPOCKOI, AJIEKTPOMETD,
MEKTPOCTATHYECKAs 3aIUTa, 3a3€MJICHHUE SJIEKTPONPUOOPOB, KOHACHCATOP, KOMHPOBATHHBIN
arnmapar, CTpyWMHbIN IPUHTEP.

Jlemoncmpayuu

YCTpOUCTBO ¥ IPUHIUI ACUCTBUSA dJIEKTPOMETPA.
B3aumonelicTBHE HaIEKTPU30BAHHBIX TEIl.
DNEKTPUUECKOE NOJIE 3APSKEHHBIX TEIL.
[IpoBOAHMKH B 2IIEKTPOCTATUYECKOM IIOJIE.
DnexTpocTaTudecKas 3aluTa.

JIM3IIEKTPUKH B 3JIEKTPOCTATUIECKOM II0JIE.

3aBHCUMOCTh 3JI€KTpOéMKOCTI/I IIJIOCKOI'0 KOHJACHCATOpa OT INIOAAN IUIACTUH, paCCTOAHUSA
MCIKIAY HUMH U HH3HCKTqueCKOﬁ IMPOHUITACMOCTH.

DHeprus 3aps’KEHHOT0 KOHIEHCAaTOpA.

Yuenuueckuii sxcnepumenm, n1abopamopmwvie pabomuol

N3mepenue 3nekTpo€MKOCTH KOHIEHCATOopa.

Tema 2. Ilocmosinubiii snekmpudeckuti mox. Toku 8 pasiuuHulx cpedax

DJIEKTPUUYECKUI TOK. Y CIIOBUS CYIIECTBOBAHUS JIEKTPUUYECKOTO ToKa. McTounnku Toka. Cuiia
TOKa. [ 1oCTOSIHHBIN TOK.

Hanpsoxenne. 3akon Oma aJ1s ydyacTka Lenu.

DJIEKTPUYECKOE COMPOTHUBJIEHUE. YIETBbHOE CONMPOTUBIICHHE BemecTBa. [locnenoBarenbHoe,
napaJijiesibHOe, CMEIIaHHOE COEJUHEHUE MPOBOHUKOB.

Pabota anextpudeckoro Toka. 3akoH xoyns—Jlena. MomHOCTb 3J€KTPUYECKOTO TOKa.

DONEeKTpOJABUKYILAs CWJIa U BHYTPEHHEE COINPOTHBIIEHUWE HMCTOYHMKA TOKa. 3akoH Oma ais
MOJIHOM (3aMKHYTOM) anekTpruyeckoil nenu. Koporkoe 3ambikaHue.

DONEeKTpOHHAs POBOJUMOCTb TBEPABIX METAJUIOB. 3aBUCUMOCTb CONPOTUBIIEHUS] METANIOB OT
TeMiiepatypsl. CBEpXIPOBOJUMOCTb.

DnexTpuueckuil Tok B BakyyMme. CBOWCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBoguuku. CoOCTBEHHass ¥ TNPUMECHas MNPOBOJUMOCTb  IOJYINPOBOIHUKOB.
CaoiicTBa p—n-nepexona. [lomynpoBoaHUKOBBIE TPUOOPHI.

11



DNEKTPUYECKHI TOK B pacTBOpaX M paciulaBaX dJJIEKTPOJIIUTOB. DIEKTPOIIUTHUYECKAS
JUCCOIMAIUA. DIIEKTPOIIHU3.

OnexTpuueckuii Tok B razax. CaMOCTOATEIbHBIM M HECAMOCTOSITENbHBIN pa3psala. MonHus.
[1na3ma.

TexHnuyeckue ycTpOHWCTBA M NMPAKTUYECKOE NMPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTaT,
UCTOYHUKU TOKA, 3JIEKTPOHArpeBaTelIbHbIe MPUOOPHI, AJIEKTPOOCBETUTENbHBIE MPUOOPHI,
TEPMOMETpP  CONPOTHBIICHMS, BaKyyMHBIH JHOJ, TEPMUCTOPBI U  (HOTOPE3UCTOPHI,
MOJIYTIPOBOIHUKOBBIN JMO/I, TAJIbBAHUKA.

Jlemoncmpayuu
N3Mepenue cuiibl TOKa U HaIpsHKEHUS.

3aBHCHUMOCTD CONIPOTHUBJICHUA HOWIMHAPWUYCCKHUX TIPOBOJHUKOB OT UIMHBI, IIOIIAAU
IIOIICPCYHOI'0 CCUCHUA U MaTCpHraJia.

CMemaHHoe COCAMHCHHUC ITPOBOAHHUKOB.

[Ipsmoe wu3MepeHHe >SIEKTPOABIKYIIEH cwibl. KOpoTKoe 3aMbIKaHHME TajlbBaHHUYECKOTO
2JIEMEHTA U OLICHKA BHYTPEHHETrO CONPOTUBIICHMUS.

3aBUCHMOCTD COTPOTHUBIIEHUSI METAJUIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoli pa3psia ¥ IpOBOAUMOCTD BO31yXa.

OnHOCTOPOHHSSA MPOBOAUMOCTD AUOJIA.

Yuenuueckuii sxcnepumenm, n1abopamophwvie pabomuol

N3ydeHne cMEIIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenune anekTpoABMKYIIEH CUIIbl HCTOYHUKA TOKA M €T0 BHYTPEHHETO COITPOTUBIICHUS.
HaGmonenue snexkrponusa.

MexnpeameTHbIe CBA3U

Wzyuenne kypca ¢usuku Oa3zoBoro ypoBHs B 10 Kjacce OCYHIECTBISIETCS €  y4ETOM
COJICPKATEIbHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMHd MAaTeMaTHKH, OWOJOTHH, XHMHH,
reorpaduu U TEXHOJOTHUU.

Mesxcnpeomemnule nonamus, CBI3aHHBIE C U3YYEHUEM METOJO0B HAYUYHOIO MO3HAHUS: SIBJICHUE,
Hay4HbIA (akT, Tumoresa, pundeckas BeIUINHA, 3aKOH, TEOpHsl, HAOIIOJICHUE, SKCTICPUMEHT,
MOJEITMPOBAHUE, MOJEID, U3MEPEHHUE.
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Mamemamuxka: perieHue CUCTEMBl YpaBHEHHH, THHEWHas QyHKIM, Tapadoa, runepbona, ux
rpaduKy U CBOWCTBA, TPUTOHOMETpHUYECKUE (YHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHTEHC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHl M WX MPOEKLIUH HAa OCH KOOPAMHAT,
CJIO’KEHUE BEKTOPOB.

bBuonozus: mexanndyeckoe ABIKEHHE B JKUBOW mpupoze, nuddysus, ocMoc, TermnooOMeH
YKUBBIX OPraHU3MOB (BUbI TEILIONEPEIAUU, TEINIOBOE PABHOBECHE), JIIEKTPUUECKUE SIBJICHUS B
KUBOW MPUPOJE.

Xumus: AUCKPETHOC CTPOCHUC BCIICCTBA, CTPOCHUC ATOMOB MW MOJICKYJI, MOJIb BCHICCTBA,
MOJISIpHasd Macca, TCIIJIOBBIC CBOMCTBA TBép,Z[BIX TCI, KUJKOCTEeN H ra3oB, JJICKTPUYCCKHC
CBOMCTBA MCTAJJIOB, QJICKTPOJIMTUYICCKAA JUCCOIalusd, raJibBaHUKa.

T'eoepaghus: BIaxxHOCTH BO3/1yXa, BETPBI, 0APOMETP, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUE [BUKECHHH C HCIOJIb30BAaHHMEM MEXaHU3MOB, Y4ET TPEHHS B
TeXHUKE, MOJIIMITHUKH, MCIOJIb30BAHUE 3aKOHA COXPAaHEHUS UMITYJIbCa B TEXHUKE (pakeTa,
BOJAOMET W JApYyrue), ABUTATEIb BHYTPEHHErO CropaHus, mapoBas TypOuHa, OBITOBOU
XOJOAWIBHUK, KOHJIUIIMOHEpP, TEXHOJOTHH IOJIyY€HUS COBPEMEHHBIX MAaTe€pHajoB, B TOM
qucie HAHOMATepUAIOB, M HAHOTEXHOJIOTMH, 3JIEKTPOCTAaTHUECKas 3allluTa, 3a3eMJICHHE
ANEKTPONpUOOPOB, KCEPOKC, CTPYHHBIH NPUHTEP, AJIEKTpOHArpeBaTelbHble MPUOOPHI,
3JIEKTPOOCBETUTEIbHBIE TPUOOPHI, FaJIbBAHUKA.

11 KJIIACC
Pa3zpnen 4. DiexkTpoauHammuka
Tema 3. Macnumnoe none. nekmpomacHumnas UHOYKYuUs

[ToctossHHbIe MarHuThl. B3auMoaelcTBue MOCTOSSHHBIX MarHuToB. MarHutHoe nosie. Bekrop
MAarHUTHOM WHAYKUWUH. [IpUHIMIT Cynepno3uIMM MarHUTHBIX IMOJied. JIMHUKM MarHuTHOM
vHAyKuuy. KapTuHa TMHUNA MarHUTHOM MHYKIIUU MOJIS1 MOCTOSHHBIX MAarHUTOB.

MarnutHoe moJje NpPOBOAHUKA C TOKOM. KapThHa JMHUN HMHAYKIUMHA MarHUTHOTO IOJIs
JUTMHHOTO TIPSIMOTO MPOBOJHUKA M 3aMKHYTOTO KOJIBLIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumopaeiicTBre NpOBOAHUKOB C TOKOM.

Cuna AMmnepa, e€ MOAYJb U HAIIPaBJICHUE.

Cuna JlopeHia, €€ MOAyJib U HampaBlieHUE. J[BH)KeHUE 3apsiKEHHOM YacTUIbI B OJHOPOTHOM
MarHuTHoM mosie. Pabora cumel Jlopena.

SIBnenue BHGKTPOMaFHHTHOfI NHAYKIHUU. ITotok BCKTOpa MarHuTHOM HHOYKIHWH.
SHGKTPOJIBI/I)KYHIEISI CHUJIa MHAOAYKINH. 3akoH BHGKTpOMaFHHTHOﬁ NHAYKIUN CDapazle;I.

BuxpeBoe nanekTpuyeckoe moJie. NEKTPOJABIKYIAS CUJa HWHAYKIMA B TPOBOJHUKE,
JNBHKYILIEMCS IMOCTYIATEIBHO B OJHOPOJIHOM MarHUTHOM TIOJIE.

13



IIpaBuiio Jlenna.

NuaykTUBHOCTD. SIBI€HHE CAaMOMHAYKIIMH. DIIEKTPOABIKYIIAs CUJIa CAMOUHTYKIIUH.
DHeprus MarHUTHOTO MOJIS KaTYIIKH C TOKOM.

DNeKTpOMarHuTHOE TOJIE.

TexHuueckue YCTpOﬁCTBa nu IMPAaKTHUYICCKOC IIPUMCHCHHUC! IIOCTOSAHHBIC MAarHurThl,
QJICKTPOMArHuThbl, J3JICKTPOABUIATCIIb, YCKOPHUTCIIN JJICMCHTAPHBIX 4YaCTHLl, HWHIAYKIIMOHHAas
I1CYb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHE NEKTPOHHOTO IIyYKa MarHUTHBIM IIOJIEM.
JIMHUM UHYKIUU MarHUTHOTO TOJIS.
B3anmopelicTBue 1ByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlevictBue cuiibl JIOpeHIIa Ha HOHBI SJIEKTPOJIUTA.
SIBneHue 31eKTPOMAarHUTHOW MHIYKITHH.

[IpaBuno Jlenna.

3aBHCHUMOCTD BHCKTpOIIBI/DKYHleﬁ CHUJIbl HMHAYKIHH OT CKOPOCTH HU3MCHCHHUA MAIHUTHOI'O
IIOTOKaA.

SIBneHue caMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, rabopamoprsie pabomol

N3yueHne MarHuTHOTO MOJISt KATYIIKH C TOKOM.

HccnenoBanue 1eMCTBUS MMOCTOSHHOTO MarHUTa HAa PaMKYy C TOKOM.
Uccnenoranue sBICHUS YIEKTPOMArHUTHOW UHIYKIIHH.

Paznen 5. KosebaHus 1 BOJIHBI

Tema 1. Mexanuueckue u s1eKxmpomacHumuble Koaeoanus

KonebarenpHas cucrema. CBOOOIHBIE MEXaHUYECKHE KoJeOaHus. ['apMoHnUeckre KoueOaHus.
[lepuon, vactora, ammumutyaa u (asza xonedanuii. [Ipy>KuHHBIA MasTHUK. MareMaTHUeCKUn
MasiTHUK. YpaBHEHHE TapMOHUYECKUX KojeOanuil. IlpeBpaimieHue sHepruu mnpu
rapMOHUYECKUX KOJIECOAHMSIX.
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Konebarenpupiii  koHTYp. CBOOOAHBIE JJIEKTPOMArHUTHBIE KOJNECOAHHWA B UACATIHHOM
Koe0aTenbHOM KOHTYpE. AHAIOTHS MEXAY MEXaHHYeCKUMHU U 3IIEKTPOMArHUTHBIMU
kosiebanuaMu. @opmyna ToMcoHa. 3aKOH COXPAHEHUS SHEPTUH B UCAIbHOM KoJieOaTeIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxarolmMX KojieOaHUSAX. BBIHYKIEHHblE MeXaHWYECKHE KOJEeOAHUS.
Pe3onanc. BeiHyX€HHBIE AIEKTPOMarHUTHBIE KOJIEOaHus.

ITepemennbiii TOk. CUHYCOMIAIBHBIA TEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYIHOE U IEUCTBYIOIIEE 3HAUYCHHUE CUITBI TOKA M HAIIPSIKEHUSL.

Tpanchopmarop. IlpousBoacTBo, mepegadya U MOTPeOICHHE DIEKTPUUYECKOM DHEPTHH.
DKOJIOTUYECKUE PUCKH TPU NPOU3BOACTBE 3JeKTpo3Hepruu. KynbTypa wHcnonb3oBaHus
AJIEKTPOIHEPTUU B IOBCEIHEBHOM KU3HHU.

TexHudeckne ycTpouCTBa M MPAaKTUYECKOE NPUMEHEHUE: DJIEKTPUUECKUN 3BOHOK, T€HEPATOP
IIEPEMEHHOI0 TOKA, JINHUU JIEKTponepeay.

Jlemoncmpayuu

UccnenoBanne mapamMeTpoB KoyieOAaTeNbHOW CHUCTEMBbI (MPYXUHHBIA WIM MaTeMaTHYeCKUN
MasITHUK).

HaGmtonenue 3aTyxarmmx KojieOaHuH.
HccnenoBanue CBOMCTB BHIHYKJICHHBIX KOJICOAHUIA.
HabGmonenne pesonanca.

CBoOOHBIC 2JIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuuorpaMmbl  (3aBUCMMOCTH ~ CHJIBI  TOKAa W HampshOKEeHUS OT  BpPEMEHH) s
AJIEKTPOMArHUTHBIX KOJIEOaHU.

Pesonanc mpu mnocinenoBaTENbHOM COEIMHEHUHM PE3UCTOpPA, KATYIIKM HWHAYKTUBHOCTH U
KOHJIEHCATOopa.

Mopenb IMHUY 3IEKTpOIepeiayu.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomul

HccnenoBanne 3aBUCHUMOCTH TEPUOIA MaJbIX KOJICOAHWH Tpy3a Ha HUTH OT JUTMHBI HUTH H
Macchl Ipy3a.

HccnenoBanne nmepeMeHHOro TOKa B LEMU U3 MOCIIEI0BATENBRHO COEAMHEHHBIX KOHIEHCATOPA,
KaTyIIKUA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbLE B0JIHbL
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MexaHuueckue BOJIHBI, ycioBHs pacnpocTpaHenus. Ilepuon. CkopocTs pacnpocTpaHeHUs U
mmuHa BonHBL. [lomepeunsie u  mpomonbHBIE BONHBL MHTepdepenuns u audpakuus
MEXaHUYECKUX BOJH.

3Byk. CxopocTh 3ByKa. [’ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMarHUTHBIE BOJHBL. YCJIOBUS HW3JIYYEHHUS SJICKTPOMArHUTHBIX BOJH. B3anmuas
opueHTausi BekTOpoB E, B, V B snexrpomarnutHoil BonHe. CBONCTBa 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXXeHHE, MpeJoMIIeHUE, MNoysgpu3anus, Audpakius, uHTepeperuus. CKOpocTb
3JIEKTPOMArHUTHBIX BOJIH.

[IIxama 37eKTpOMarHuTHHIX BOJIH. [I[puMeHEeHNE JIEKTPOMArHUTHBIX BOJTH B TEXHHUKE U OBITY.
[TpuHIUITBI paAROCBA3H U TEICBUACHUS. Pagnonokarusi.
DNEeKTPOMarHuTHOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpe/Ibl.

TexHuyeckne YCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: MY3bIKAIbHBIE WHCTPYMEHTHI,
YIBTPA3BYKOBasi TUATHOCTUKA B TEXHUKE M MEOULHHE, pajap, pPaJHONPUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBY-meus.

Jlemoncmpayuu

OO0pa3oBaHue U PACIPOCTPAHEHUE TONIEPEUHBIX U MPOIOJIbHBIX BOJIH.

Konebmromeecs Teno Kak UCTOYHUK 3BYKA.

Habmionenne orpaxkeHus: ¥ MPeIOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6monenue nareppepeHunu u qudpakiuuu MEXaHM4YeCKUX BOJIH.

3BYKOBOM PE30HAHC.

Habnroenne cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMILTUTYI0M M 4aCTOTON KOJeOaHUH.

HccnenoBanne CBOWCTB DJIGKTPOMArHUTHBIX BOJIH: OTPaKCHHE, MPEIOMIICHUE, MOJISIPU3AIIHS,
nudpakius, HHTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckast ontuka. [IpsmMoimHeNHHOE pacHpoCTpaHEHHE CBETA B OZHOPOJIHOM cpene.
JIyu cBera. ToueuHbli MCTOYHMK cBeTa. OTpakeHue cBeTa. 3aKOHbl OTPaKEHUs CBETA.
[Toctpoenune m3o0pakeHuil B 1iockoM 3epkane. [Ipemominenue cBeta. 3aKOHBI TPETOMIICHHS
cBeTa. AOCOMIOTHBIA ToOKa3arenb mpenomiieHus. I[lomHoe BHYTpeHHee OTpa)KeHMHe.
[IpenenbHbIi yroil MOJHOTO BHYTPEHHETO OTPAKECHUS.

Hucnepcus cera. CiioxkHbIH cocTaB 6esoro csera. Lger.
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Cobwupatomue u pacceuBaromue JUH3bl. ToHKas muH3a. DOKyCHOE pacCTOSIHHE W ONTHYeCKast
cuia TOHKOM nuH3bL. [locTpoeHne n300pakeHuil B cOOMPAIOIIMX M PAaCCEUBAIOIIUX JIMH3AX.
dopMyJia TOHKOM JIMH3bI. Y BEJIUYECHUE, 1aBAEMOE JIMH30M.

[Ipenenbr TPUMEHUMOCTH T€OMETPUYECKOU ONTHKH.

Bonnosas ontuka. Untepdepenuust cBera. KorepeHTHbIE UCTOUHUKU. Y CITOBUS HAOIIOACHUS
MakCUMyMOB ¥ MHHHUMYMOB B HWHTEP(PEPECHIIMOHHOW KapTHUHE OT JABYX CHH(}A3HBIX
KOT'€PEHTHBIX UCTOYHUKOB.

Hudpaxus ceera. JudpakumonHas pemeérka. YcaoBue HaOMIOIEHUs TI1aBHBIX MaKCHMYMOB
IpU MaJCHUU MOHOXPOMATHUECKOT0 CBETA Ha AU(PPAKIIMOHHYIO PEIIETKY.

Honﬂpmaum{ CBCTa.

TexHnudeckue yCTpoWCTBA W TNPAKTUYECKOE TMPUMEHEHHE: OYKH, Jymna, (oTroamnmnapar,
MPOCKIIMOHHBIN ammapaT, MUKpPOCKOIN, TEJIECKON, BOJIOKOHHAs OINTHKA, AUPPAKIIMOHHAS
peleTKa, NOIAPOUI.

Jlemoncmpayuu

[IpsimonuHeliHOe pacHpoCTpaHEeHHEe, OTPaKEHHWE | TMpeloMiieHne cBera. Omnruyeckue
TIPUOOPHI.

[TonHOE BHYTpEHHEE OTpakeHue. MoJienb CBETOBO/IA.
WccnenoBanue cBOMCTB M300paKeHU B JIMH3aX.
Mopenu MUKpOCKONa, TEJIECKOMa.

Hab6monenne natepdepeHum crera.

HabGmonenue nudpakiuu ceera.

HaGmonenue nucniepcuu cBera.

[TonyueHue criekTpa ¢ MOMOUIBIO MPU3MBI.
[TomyueHue criekTpa ¢ MOMOIIbIO TUPPAKIIMOHHON PEIIETKH.
Habmronenue nonspuzanuu cBera.

Yuenuueckuti sxcnepumenm, nabopamoprule pabombi
N3mepenue nokaszaTesns NpeoMICHUs CTEKIIA.
UccnenoBanre cBOMCTB N300paKCHUH B JTMH3AX.

HabGmonenue nucniepcuu cBera.
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Pa3zgesn 6. OcHOBBI cielIUAIBLHON TEOPUH OTHOCUTEIbHOCTH

I'paHunibl OPUMEHMMOCTH KJacCMYeCKOM MeXxaHuku. [locTynaTel crneuralibHONM TEOpUH
OTHOCUTEIBHOCTH: HWHBApPUAHTHOCTH MOJYJS CKOPOCTM CBETa B BaKyyMe, MPHHIUII
OTHOCHUTEIBHOCTH DWHIIITEHHA.

OTHOCUTETBHOCTH OJTHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHU U COKPAILICHUE JITTUHBI.
DHeprusi 1 UMITYJIbC PEISITUBUCTCKOM YaCTHUIIBI.

CBs13b MacChI ¢ SHEpTUEH U UMITYJILCOM PEIISTUBHUCTCKOM YaCTHUIIBI. DHEPTHUS IMOKOS.
Pazngen 7. KBantoBasi puszuka

Tema 1. Dnemenmui K86aHMOBOU ONMUKU

®ortonsl. Dopmyna [lnanka cBsi3u sHepruu (GOTOHA C €r0 YACTOTOM. DHEPTUs M UMITYIIbC
¢dbotoHa.

OtkpsiTue u uccnegosanue dororpdexra. OnbiTel A. I'. CroneroBa. 3akoHsl GoTtorddekxTa.
VYpaHenue DitHmTeHa st poroaddekra. «KpacHas rpanuna» Gorosaddexra.

JlaBnienue ceta. OneiTel I1. H. JIeOenena.
XUMHUYECKOE NENCTBUE CBETA.

TexHnueckue ycTpoilcTBA M MpPAaKTHUYECKOE NPUMEHEHHE: (POTOIEMEHT, (OTOAATUUK,
cojHeuyHas 0aTapesi, CBETOAHO.

Jlemoncmpayuu

®dotor( ekt Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.
UccnenoBanue 3akoHOB BHelTHETO (oTodddexTa.
Cseroauon.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopma mo paccesauio o -yactuil. [lmanerapHas
Mmozenb atroma. [loctynatsl bopa. M3nydenue u norsiomienre GOTOHOB MPHU MEPEXOJE aTOMa C
OJIHOTO YpOBHSI 3HEpruu Ha JApyroi. Bunpel cnexktpoB. CHEKTp ypOBHEM BSHEpPruu artoma
BOZOPOJA.

BonnoBsie cBolicTBa yactuil. Bonusl ae bpoiina. KopnyckynsipHO-BOJIHOBOU Tyau3M.

CrnoHTaHHOE U BBIHYKJICHHOC N3 TY4YCHUC.
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TexHuueckne  yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHME:  CIEKTPAJIBHBIA  AHAJIN3
(cexkTpockon), Jia3ep, KBAaHTOBBI KOMITBIOTED.

Jlemoncmpayuu

Mogens onbita Pesepdopra.

Onpenenenue JIMHBI BOJHBI JIa3epa.

HaGmonenue nuHedyaThIX CIIEKTPOB U3TyUCHHUS.
Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamoprvie pabomol
HaOmroienne nuHeiyaToro CrexkTpa.

Tema 3. Amommuoe s0po

OKCIIEpUMEHTBI, JOKA3bIBAIOLIUE CIOXKHOCTh CTpOoeHUsS snpa. OTKphITHE paguOAKTUBHOCTH.
OmnsiThl Pezepdopaa o onpeeneHnio coctaBa paiuoakTUBHOTO u3iydueHus. CBoiicTBa anbda-
, 0eTa-, raMmma-u3ny4eHus. BiusiHue paguoakTUBHOCTU Ha KUBbIE OPTaHU3MBI.

OTtkpbiTHE TpoTOHA M HelTpoHa. Hyknonnas mozens sanpa I'eiizenOepra—lBanenko. 3apsia
aapa. MaccoBoe uncio sapa. M30tonsl.

Anbda-pacnan. DIEKTpOHHBIM M TO3UTPOHHBIM Oera-pacman. ['amma-uznyudeHue. 3akoH
pPaAMoOaKTUBHOIO pacnaja.

DHeprus CBsI3U HYKJIOHOB B siape. AnepHbie cuibl. Jle@ekT macchl sapa.
Snepubie peakiuu. [lenenue U CUHTES s1Ep.

Snepusrii peaktop. Tepmosinepublit cunTes. [Ipo6iieMbl U TEPCIEKTUBHI SIEPHON YHEPTETHKHU.
DKOJIOTUYECKUE ACTIEKTHI SIAEPHON IHEPTETUKHU.

DOneMeHTapHble YacTUIbl. OTKPBITHE MO3UTPOHA.
Mertoabl HaOIIOICHUS ¥ PETUCTPAIIUH JIEMEHTAPHBIX YaCTHII.
dyHIaMeHTaIbHBIC B3aUMOJICHCTBUS. EAMHCTBO (hM3MYeCKON KapTUHBI MUpAa.

TexHnuueckne yCTpOHWCTBA M IPAKTUYECKOE IIPUMEHEHHE: IO3MMETp, Kamepa Buibcona,
SJIepHBINA peaKTop, aToMHas 6omoa.

Llemoncmpayuu
CuéTunK MOHU3UPYIOIIUX YACTHII.

Yyenuueckuii sxcnepumenm, n1abopamophvie pabomuol
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HccnenoBanne TpekoB 9acTull (10 TOTOBBIM (oTOrpadusim).

Pasnen 8. DiieMeHTBHI aCTPOHOMMH U ACTPOPU3UKHU

Oransl pa3BUTHs acTpoHOMUU. [IpuKinagHoe 1 MUPOBO33pEHUYECKOE 3HAUEHNE ACTPOHOMMUH.
Bun 3Bé3qHoro Heb6a. Co3Be3ausi, SpKHUe 3BE3/IbI, JIAHETHI, UX BUJIUMOE JIBHKEHUE.
ConHeyHas cuctema.

Comnne. ConHeuHnast akTUBHOCTh. MicTounuk sHepruu CoJiHIa U 3BE31. 3BE3/bI, MX OCHOBHBIC
XapakTepUCTUKH. JlmarpamMma «CIIeKTPaJbHBIM KIAcC — CBETHUMOCTBY». 3BE3NBI TJIaBHOU
MOCIICAOBATEILHOCTH.  3aBHCUMOCTh  «Macca — CBETUMOCTBY JUIi 3BE3J  TIJIABHOM
mocJieIoBaTeIbHOCTH. BHyTpeHHee cTpoeHne 3BE37. CoBpeMEHHBIE TIPEICTABICHHUS O
MPOMCXOXKACHUH U dBOToUK COJIHITA U 3BE3. DTaIbl )KU3HU 3BE3I.

Mineunbii I1yte — Hama [Manaktuka. IlTomoxenune u npuxenue ComnHua B [Nanmaktuke. Tursl
rajakTuk. PaguoranmakTvky U kBa3zapbl. YEpHBIE BIPHI B SIpaX TAUTAKTHK.

Bcenennasi. Pacmupenne Bceenennoil. 3akoH Xa06na. Pasberanme ramaktuk. Teopus
Bonpmioro B3peiBa. PenmnkroBoe u3nydeHue.

MacmrabHas cTpykTypa Beenennoit. MeTtaranakTuka.
Hepeménnpie mpobieMbl aCTPOHOMUM.
Yuenuyeckue nabnrooenus

Hab6mronenust HeBOOPYKEHHBIM TJIA30M C MCIIOIH30BAHUEM KOMIBIOTEPHBIX MPUIIOKEHUN IS
ompeieNIeHUsl TOJ0KEHUSI HEOECHBIX O0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3US
CeBepHOro noymapus 1 sipkue 3BE3/1bI.

Hab6monenus B Teneckon Jlynsl, miianet, Mineunoro [lyTu.
O6o06maroriee MOBTOPEHUE

Ponb pu3uKy ¥ aCTPOHOMUHM B SKOHOMHUYECKOW, TEXHOJIIOTHYECKOH, COIUATBHON M STUYECKOU
chepax NEATETbHOCTH YENOBEKa, poJib U MECTO (PU3MKU M aCTPOHOMHUHU B COBPEMEHHOMU
HAayYHOW KapTUHE MHUpa, poJib (U3NUYECKONH Teopuu B (HOPMHUPOBAHUU TPEACTABICHHUNA O
¢u3nyeckol KapTUHE MHUpPa, MECTO (PU3UYECKON KapTUHBI MHpa B OOIIEM PsTy COBPEMEHHBIX
€CTECTBEHHO-HAaYYHBIX MTPEACTABICHUI O IPUPOJE.

MexnpeameTHbIe CBA3U

Wzyuenne kypca ¢usuku Oa3zoBoro ypoBHsS B 11 Kkjacce OCyHIeCTBISIETCS € y4ETOM
COJIEpPIKATEIbHBIX MEXIPEIMETHBIX CBSI3€M € KypcamMu MAaTeMaTUKH, OWOJIOTUM, XHMHH,
reorpauu U TEXHOJIOTHH.
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Mesxcnpeomemnvle nonamus, CBI3aHHBIE C U3YYEHUEM METOJ0B HAYYHOI'O IO3HAHUS: SIBJICHUE,
HAy4YHBIN (akT, runoresa, (u3ndeckasi BEIMUUHA, 3aKOH, TEOPHsl, HAOI0IeHUE, DKCIIEPUMEHT,
MO/JICJIMPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxka: pelieHUEe CHUCTEMbl YPAaBHEHUH, TPUTOHOMETpPUYECKHE (YHKLUMU: CHHYC,
KOCHUHYC, TaHI€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPBI U MX
MPOEKIMK HAa OCH KOOPJMHAT, CIOXKEHUE BEKTOPOB, IPOU3BOJIHBIE ANEMEHTAPHBIX (PYHKIHI,
IPU3HAKH 11010011 TPEYTOJIbHUKOB, OIpeIeIeHNe TUIOIAAN IUIOCKUX QUryp 1 o0béMa Ted.

bBuonozus: anexTpuueckue sIBICHUS B KUBOM NPUPOJE, KOJIEOATENbHbIE JABM)KEHHS B JKUBOM
HpUPOJIE, ONITUYECKHUE SIBIICHUS B )KUBOI NMPUpOE, IEUCTBUE paAHallii Ha )KUBbIE OPIaHU3MBI.

Xumus: CTpOEHUE aTOMOB ¥ MOJIEKYJI, KpUCTANIMYECKAs! CTPYKTypa TBEPABIX TN, MEXAHU3MbI
00pa30oBaHUsl KPUCTALTUIECKON PEIIETKH, CTIEKTPATbHBIN aHATU3.

l'eocpaghus: marHuTHBIE TONIOCA 3€MIIM, 3alie)KM MArHUTHBIX pyA, (OTOChEMKA 3eMHOMU
MOBEPXHOCTH, IIPEJICKA3aHNE 3eMIIETPSICEHU.

Texnonoeus: TMHUM BIIEKTPONEpeiay, T€HEpaTop IEPEMEHHOT0 TOKa, 3JIEKTPOJBUTATElb,
WHIYKIIMOHHAS TIeYb, pajap, paAuoNpUEMHUK, TEIeBU30p, aHTeHHa, TenedoH, CBY-meus,
MIPOEKIMOHHBIH anmapat, BOJIOKOHHAs ONTUKA, COJIHEYHas Oatapes..

INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA IIPOI'PAMMBI 110 OU3MKE HA
YPOBHE CPEJJHEI'O OBIIEI'O OGPA30OBAHUAA

OcBoenne yueOHoro mpenMera «@Pu3nMka» Ha YpPOBHE CpenHEro o0Imiero oOpa3oBaHUS
(6a30BbIil  ypOBEHB) JIOJDKHO OOECMEUUTHh JOCTIDKCHHE  CIEAYIOUIUX  JUYHOCTHBIX,
METanpeIMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMHHOCTHBLIE PE3VYJIBTATEI

JIn4HOCTHBIE pPE3yJbTaThl OCBOCHHS yueOHOro mnpeamera «Dusnka» MOHKHBI OTpakaTh
TOTOBHOCTh ¥  CIIOCOOHOCTh  OOYYAIOIIMXCS  PYKOBOJCTBOBATHCA  CHOPMUPOBAHHOU
BHYTPEHHEH TMO3UIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpPHEHTAIMHA, TO3UTUBHBIX
BHYTPEHHUX YOEXJEHHI, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO
o0IecTBa, pacuiupeHne KU3HECHHOTO OIBITA U ONBITA JICITSIIBHOCTH B MPOIIECCE peaTu3aiu
OCHOBHBIX HaIlPaBJICHUM BOCIUTATEILHOU JIEATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) TpaskaaHCKOTO BOCIIUTAHHUS:

c(OpMHUPOBAHHOCTH TPAXKIAHCKOM IMO3UIIUH 00YUaIOIIErocs Kak aKTHBHOTO M OTBETCTBEHHOT'O
YJIeHa POCCUUCKOTO 00IIECTBa;

MPUHATUE TPAJAUIIMOHHBIX OOIIEYETIOBEUCCKUX TYMAHUCTUYECKHUX U JIEMOKPaTHYECKUX
LICHHOCTEH;
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TOTOBHOCTh BECTH COBMECTHYIO [IEATEIIbBHOCTh B MHTEpecax TpaxkJIaHCKOro O0OIlecTBa,
Y4acTBOBATh B CAMOYIPABIICHUU B 00pa30BaTEIbHON OpTraHU3AIINN;

YMCHUC B3aHMOHCﬁCTBOBaTB C CONMAJIbHBIMHU MHCTUTYTaMH B COOTBCTCTBUU C UX quHKI_II/IHMI/I
1 HAa3HAYCHUECM,

TOTOBHOCTb K T'YMaHUTapHON U BOJOHTEPCKOM AESITEIbHOCTH;
2) MaTPUOTUYECKOTO BOCTIUTAHHUS:
c(hOpMUPOBAHHOCTb POCCUNMCKON TPaXKAAHCKON UIEHTUYHOCTH, TATPUOTHU3MA;

IIEHHOCTHOE OTHOIICHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTIKCHUSIM POCCHUCKUX YYEHBIX
B 00J1acTH (PU3HUKHU U TEXHUKH;

3) 1yXOBHO-HPABCTBEHHOT'O BOCITUTAHHMS:
c(hOopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEACHUS;

CITOCOOHOCTH OLCHUBATh CUTyallUIO W IIPHUHHUMATb OCO3HAHHBIC PCHICHHA, OPUCHTHUPYACH Ha
MOPAJIBHO-HPABCTBCHHBIC HOPMBI U ICHHOCTH, B TOM YHCJIC B ACATCIBbHOCTHU y‘-IéHOFO;

OCO3HAHHUC JIMYHOT'O BKJIaaa B IIOCTPOCHUC YCTOI‘/'I‘-II/IBOI‘O 6y11y1uer0;
4) OCTCTHYCCKOI'O BOCIIMTAHUA:

ACTETHYECKOE OTHOIICHHE K MUPY, BKIIOYAs SCTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
(bu3nueckoi HayKe;

5) Tpy10BOr0 BOCIIMTAHUS:

MHTEpEC K pa3Nu4HbIM chepaM npodeccruoHaTbHONW AEATEIbHOCTH, B TOM YUCIIE CBSI3aHHBIM C
Gu3MKOM M TEXHUKOH, YMEHHE COBepIlIaTh OCO3HaHHBIA BHIOOp Oyaymed npodeccuun u
peanu30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE IJIaHBbI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHHMIO M caMOOOpa3oBaHHI0 B 00yacTh (U3UKH Ha
MPOTSIKEHUU BCEU JKU3HU,

6) KOJIOrMYECKOr0 BOCITUTAHUS:

COPMUPOBAaHHOCTh  JKOJOTHYECKOM KyJIbTYphl, OCO3HaHHE TIJIO0AIBHOTO  XapakTepa
HKOJIOTUYECKHX MPOOIIeM;

IUIAHUPOBAHUE M OCYIIECTBJIECHUE JIEUCTBUU B OKPYXKAKOIIEH Cpelle HA OCHOBE 3HAHUA LEJIen
YCTOMYMBOTO Pa3BUTHS YEIOBEYECTBA;

paclIMpeHue OmbITa JIEATCIbHOCTH SKOJOTHYECKON HAINPABICHHOCTH HAa OCHOBE MMEIOIIUXCS
3HAHWU 110 (PUBHKE;

7) LIEHHOCTH HAy4YHOT'O MTO3HAHHMS:
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c(OPMHUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
(u3nUECKON HAyKH;

OCO3HAHHME LIEHHOCTH HAy4YHOM NEATEeIbHOCTH, TOTOBHOCTh B Ipoliecce HU3ydeHUs (pU3uku
OCYILIECTBJIATH MPOEKTHYIO U UCCIIEA0BATEIBCKYIO JEATEIBHOCTh UHANBUAYAIBHO U B TPYyIIIE.

METAIIPEAMETHBIE PE3YJIbTATHI
Ilo3naBaTe/ibHBIe yHHBepCcAJIbHbIE Y4eOHbIe 1elicTBUS
bazosvie nocuueckue deticmeusi:

CaMOCTOATENBHO (OPMYIMPOBATh M AKTyalIM3UpOBaThb IpoOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OmnpeaAcCIATh UCIU ACATCIBbHOCTH, 3aJaBaTh MaPpaMCTPhI U KPUTCPUN UX JOCTUKCHUA,
BBIABJIATH 3aKOHOMEPHOCTH U IIPOTHBOPCYUUS B paCCMATPUBACMBIX (1)PI31/I‘-I€CKI/IX SBJICHUAX

pa3pabaTbIBaTh IJIaH peUIeHHus MpoOJaeMbl ¢ YUETOM aHAJIM3a UMEIOIIUXCS MaTepUalIbHBIX U
HEMAaTEepUAJIbHBIX PECYPCOB;

BHOCHUTb KOPPCKTHUBLI B JCATCIbHOCTb, OICHHBATHL COOTBCTCTBHC PC3YyJIbTATOB MLCJIAM,
OIICHUBATH PUCKHU HOCJ'IGI[CTBI/Iﬁ JACATCIIBHOCTH,

KOOPJIMHUPOBATh M BBHINOJHATH pabOTy B YCIOBUAX pEANTbHOTO, BHUPTYAIBHOTO W
KOMOWHHMPOBAHHOTO B3aNMOJICUCTBUS;

Pa3BHUBATb KPCATUBHOC MBIIIJICHUC IIPpU PCIICHNUH ) XN3HCHHBIX HpO6JIeM.
bazosvle uccneoosamenvcrue oeticmeus:
BJIaaCTh Haquoﬁ TepMHHOHOFHGﬁ, KJIFOYCBBIMU IMOHATHUAMHU U METOAaMU (1)H3H'—ICCKOI71 HAYKH;

BJIaJIeTh HABbIKAMHU y4e€OHO-MCCIIEI0BATEIbCKOM M MPOEKTHOM JEATeIbHOCTH B 0O0JacTH
(¢u3KKU, CIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOUCKY METOJOB pEIIEHUs
3a1a4 (PU3UYECKOTO COMIepIKaHusl, IPUMEHEHHIO Pa3IMYHbIX METO/I0B IO3HAHUS;

BIAJETh BHJAMU JESATEIBHOCTH 110 IOJIYYEHUIO HOBOTO 3HAHMs, €ro HWHTEpIpETaluH,
npeoOpa3oBaHUI0O M MPUMEHEHHUIO B DPA3IUYHBIX YYEOHBIX CUTyallUsX, B TOM YHCIE NpU
CO3/1aHMH Y4E€OHBIX TPOEKTOB B 00J1acTH (DU3UKU;

BBIABIIATh IPUYMHHO-CIICICTBEHHBIE CBSI3M M aKTyaJIM3UPOBaTh 3aJady, BBIIBUIATh THIIOTE3Y
e€ peuieHus, HaxXOAWTb ApPryMEHTHI Il JIOKa3aTElIbCTBA CBOMX YTBEP)KJICHUM, 3a1aBaTh
rapaMeTpbl U KPUTEPUU PELLECHNS;

AHAJIM3HUPOBATH MMOJYUYCHHBIC B XOAC PCHICHUA 3aJa4U pE3YyIbTaThbl, KPUTUYCCKH OLICHHUBATh UX
AOCTOBCPHOCTH, IPOTHO3UPOBATHL UBMCHCHNC B HOBBIX YCIIOBHSX,
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CTaBUTb U (OPMYIHPOBATH COOCTBEHHBIEC 33aJaud B OOpPa30BaTEIBHOMN NEATEIBHOCTH, B TOM
YUCJIe MPU U3YUYECHUH PUBHKU;

JIaBaTh OIICHKY HOBBIM CHTYAITUsIM, OIIEHUBATH MPUOOPETEHHBIHN OIIBIT;

yYMETb NIEPEHOCUTH 3HAHUS TI0 (U3UKE B IPAKTHUCSCKYIO 00JIACTh KU3HEICATCILHOCTH;
YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC UJIEH, TIPEIAraTh OPUTHHAIIBHBIE TIOJIXObI U PEIICHUS;

CTaBHTb MIPOOJIEMBI U 331a4H, TOMYCKAIOINE abTePHATHBHBIC PEIICHUSI.

Paboma c ungpopmayueii:

BJIAJICTh HABBIKAMU TMOJIyY€HUS HHPOpMaAlUU (PU3UUECKOTO COJAEp)KaHUS M3 HCTOYHUKOB
pa3HBIX THIIOB, CaMOCTOSTECIBHO OCYIIECTBIIATh IIOMCK, aHaau3, CUCTEMAaTU3alUIl0 U
MHTEpPIpETaio HH(OPMALMK Pa3IUYHbIX BUAOB U (HOPM MPEACTABICHHUS;

OLOCHUBATH JOCTOBCPHOCTDH I/IH(l)OpMaI_II/II/I;

HCIIOJIb30BaTh CPEACTBAa MH(POPMAIMOHHBIX U KOMMYHUKALIMOHHBIX TEXHOJIOTMH B PEIICHUU
KOTHUTUBHBIX, KOMMYHHUKATUBHBIX M OPTaHU3AaLMOHHBIX 337ad ¢ COOJIIOJIEHUEM TpeOOBaHUMN
SPrOHOMHUKH, TEXHUKH O€30IaCHOCTH, TUTHEHBI, PECYPCOCOEPEKEHNU S, MPABOBBIX U ITUYECKUX
HOPM, HOpM UH(POPMAIIMOHHON 6€3011acHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COJIEPKaHMSI B Pa3IMUHbIX (popmaTax ¢ y4€TOM Ha3HAYEHUs
uHbOpMallMM U LEJIeBOM ayaUTOPHM, BbIOMpas ONTUMAalbHYIO (OpMY IMpENCTaBICHUS U
BU3yaJIM3aLUN.

KoMMyHuKaTHBHBIC YHUBEpPCaJbHbIe Y4eOHbIe 1eiiCTBUA:

® OCYILECTBIATH OOIIEHUE HAa YpOKaX (DU3UKU U BO BHEYPOUHOU JESITENbHOCTH;

® pacrno3HaBaTh MPEANOCHUIKA KOHQIUKTHBIX CUTYAIMi U CMSATYaTh KOH(DIUKTHI;

e Da3BEPHYTO M JIOTHUYHO H3JIaraTh CBOK TOYKY 3PEHHSI C HCIIOJIb30BAHUEM S3BIKOBBIX
CPEICTB;

® [IOHMMAaTh U UCIOJB30BATH IPEUMYIIECTBA KOMAaHAHOW U UHAUBUAYAJIbHOU pabOTHI;

e BHIOMpATh TEMATUKY U METOABI COBMECTHBIX ACUCTBUHN C y4ETOM OOLIMX WHTEPECOB U
BO3MOKHOCTEH Ka)KJI0r0 4JI€Ha KOJUIEKTUBA;

® IIPUHUMATh LEJIA COBMECTHOM MAEATEIBHOCTH, OPraHU30BBIBATHL U KOOPAMHHUPOBATH
NEUCTBUS MO €€ JOCTHXKEHMIO: COCTABJATh IUIAH ACHCTBUW, pAaCHpPENEsTh POIU C
y4€TOM MHEHHMI Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOU pabOTHI;

® OICHMBATh KayeCTBO CBOErO BKJIaJa M KaXJOTO YyYaCTHMKA KOMAaHABI B OOIIMii
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

e IpemaraTb HOBBIE IPOEKTHI, OLEHUBATH UICU C IO3ULUU HOBU3HBI, OPUTHHAIBHOCTH,
MIPAKTUYECKON 3HAYUMOCTH;
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® OCYHECCTBIISITb TIO3UTHBHOC CTPATCIMYCCKOC IMOBCIACHUC B PA3JIMYHBIX CHUTYyalUIX,
MMPOABJIATEL TBOPUYCCTBO U BOO6pa)KeHI/Ie, OBITH WHHUITUATUBHBIM.

PeryisiTuBHbIE YHHBepcaJlbHbIe YUeOHbIe JelicTBUA

CaMoopranu3anusi:

CaMOCTOATCIIbHO OCYHICCTBJIATL IIO3HABATCIIBHYIO ACATCIIBHOCTL B obOyactu (1)I/ISI/IKI/I 151
ACTPOHOMMUHU, BBISABIIATH Hp06JIeMI>I, CTaBHUTb U (bOpMYJ'II/IpOBaTB COOCTBEHHEIC 3aJa4u,

CaMOCTOSITENIBHO COCTABJIATh IUIAH PELICHUs pPAacuyE€THBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBINIOJIHEHUSI TPAKTHYECKOH palboThl € y4ETOM MMEIOUIMXCA PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U MPEAIIOYTECHU;

AaBaTb OUCHKY HOBBIM CUTYAlUsIM,
paciupsATb paMKU y‘Ie6HOFO npeaMETa Ha OCHOBC JIMYHBIX Hpe,HHOLITCHI/II\/’I;

JienaTh OCO3HAHHBIN BLI60p, APryMmecHTHUpPOBAThL €TI0, 6paTL Ha ce0d OTBETCTBEHHOCTH 3a
PCUICHHC,

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoO0CTBOBaTh (YOPMHUPOBAHUIO M MPOSBJICHHUIO SPYIULMH B 00JIaCTH (PU3MKHU, MTOCTOSTHHO
MOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTDOJ'H), 3MOIII/IOH'CU'II>HI)II71 HHTCJJICKT.

AaBaTb OLICHKY HOBBIM CHTyalUsAM, BHOCHTL KOPPCKTHUBBI B HACATCIBHOCTH, OIICHHBATDL
COOTBCTCTBHUEC PC3YJIbTATOB LCIISAM;

BJIaA€Th HaBbIKaMU MMO3HABATCIHLHOU pe(l)J'IGKCI/II/I KaK OCO3HaHHs COBEPIIACMBIX HeﬁCTBHﬁ n
MBICJINTCIIBHBIX IIPOLCCCOB, UX PE3YJIbTATOB U OCHOBaHHfI;

MCIIOJIb30BaTh MPUEMBI pe(IeKCUu JJi OLEHKU CUTYallluH, BEIOOpA BEPHOTO PEILICHUS;
YMETb OLICHUBATbh PUCKU U CBOEBPEMEHHO IIPUHUMATH PEILIECHHUS 110 UX CHUKEHUIO;
IIPUHUMATh MOTHUBBI U ApIyMEHTBI IPYTUX IIPU aHAIU3E PE3YIIbTATOB ACATEIbHOCTH;
MPUHUMATh ce0s1, TOHUMasi CBOM HEAOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTHUBBI U ApTyMEHTBI IPYTUX NIPHU aHAIN3€ PE3YIbTATOB ACATEIbHOCTH;
MpU3HABATH CBOE MPABO U MPABO IPYIHX HA OMINOKH.

B mpouecce mocTmkeHHs] TUYHOCTHBIX PE3YIhTATOB OCBOCHHUS MPOTPAMMBI MO (U3MKE s
YPOBHS CpeHETo 0011ero o0pa3oBaHus y 00y4arOIIMXCsl COBEPIICHCTBYETCS SMOITMOHALHBIN
WHTEJUJICKT, IpeArnoaramuii copMUpPOBaHHOCTD:
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CaMOCO3HAHMS, BKJIIOYAIOIIEr0 CIIOCOOHOCTH IIOHMMATh CBOE SMOLMOHAIIBHOE COCTOSHMUE,
BUJICTh HAIPABJICHUS Pa3BUTHsI COOCTBEHHOW 3MOIMOHAIBHON c(epbl, ObITh YBEPEHHBIM B
cebe;

caMOperyJaupoBaHus, BKIOYAIOUIET0 CAMOKOHTPOJIb, YMEHHE TPUHUMATh OTBETCTBEHHOCTD 32
CBOE MOBEJICHNE, CIOCOOHOCTD aJalTUPOBATHCS K SMOLMOHAIBHBIM U3MEHEHUSIM U TPOSIBIISIT
TMOKOCTb, OBITH OTKPBITHIM HOBOMY;

BHYTpeHHeﬁ MOTHBAaIlUH, BKJIIOYAIOIICH CTPCMJICHHUC K JOCTHIKCHHIO ICIM U YCIICXY,
OINTUMU3M, THUIIUATUBHOCTH, YMCHHUC I[CI;'ICTBOBaTB HCxXoas U3 CBOUX BOSMO)KHOCTGfI;

SMIIATUH, BKJIIOYAIOLIEH CIIOCOOHOCTh IOHUMAaTh 3SMOLMOHAIBHOE COCTOSHUE JPYIHX,
YUUTBIBaTh €r0 MpPU  OCYHUIECTBICHMH OOLIEHHUS, CIOCOOHOCTh K COYYBCTBUIO U
COIIEPEIKUBAHUIO;

COIIMaJIBHBIX HABBIKOB, BKIIOYAIOIIHX CIIOCOOHOCTH BBICTpaMBATb OTHOWICHHUA C OPYTMMH
JJIFOAbMU, 3360TI/ITBCH, IMPOABJIATEL HHTCPEC U pa3spClIaTb KOH(bHHKTBI.

[NPEAMETHBIE PE3YJIbTATEI

K koHny oOyuenus B 10 kimacce nmpeaMeTHbIE pPE3yJabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb CPOPMUPOBAHHOCTH Yy 00YUAIOIINXCS YMEHUI:

JEMOHCTPUPOBATh HAa MPUMEpPaxX POJb M MecTO (Pu3uKu B (HOPMUPOBAHUU COBPEMEHHOMU
Hay4yHOM KapTHUHBI MUpA, B Pa3BUTHU COBPEMEHHON TEXHUKU U TEXHOJIOTHH, B MPAKTUUYECKOMN
JIeITEIbHOCTH JIIOJIEH;

YYHUTHIBATh TPAHUIIBI IPUMEHEHHS M3YYCHHBIX (DU3WYSCKUX MOJCNICH: MaTepuaibHas TOYKa,
WHEpIHAbHAS CUCTeMa OTcuéra, aOCONIOTHO TBEPAOE TEIO0, WACAIBHBIN Ta3, MOJCIH
CTPOCHUS Ta30B, KUJIKOCTEH M TBEPIBIX TEJ, TOYCUHBIN JIEKTPUUCCKUIN 3apsij] TPU PEIICHUH
(hU3UYECKUX 3a/1a4;

pacnio3HaBaTh (U3HUECKHE SBJICHUS (MPOILIECCH) M OOBICHITH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJICKYJISPHO-KMHETUUYECKON TEOPUM CTPOECHUS BELIECTBA U DJIEKTPOJAUHAMMKH:
pPaBHOMEpPHOE U PABHOYCKOPEHHOE MPSAMOJUHEHHOE IBIKCHHE, CBOOOTHOE TMajcHUEe Te,
JIBUKEHUE T1I0 OKPYKHOCTH, WHepIHus, B3aumojeictBue Ttein, auddysus, OpOoyHOBCKOE
JIBUKEHHUE, CTPOCHUE XKUAKOCTEH W TBEPABIX TEJ, U3MEHEHHE 00bhEMa TeN MpU HATPEBAHHUH
(oxnaxaeHWM),  TEMJOBOE  paBHOBECHE,  HCHApeHHe,  KOHJACHCAIus,  IUIaBJICHUE,
KPHUCTAJUIM3alUs, KHUIIEHHUE, BJIAXKHOCTh BO3/1yXa, IOBBIIMIEHUE JABIICHUS Ta3a IIPU €ro
Harpe€BaHuM B 3aKPBITOM COCYE, CBSI3b MEXK/y MapaMeTpaMU COCTOSIHUS r'a3a B U30MPOolIeCcCax,
AJIEKTPU3ALMS TEJl, B3AUMOJICHCTBHUE 3aPsI/IOB;

OIMUCBIBATE MEXAHNYCCKOC IBMIKCHUEC, UCIIOJIB3YS (1)I/ISI/I‘ICCKI/I€ BCJIIMYMUHBL: KOOpAWHATA, IMYTh,
NnepeMEeuICHUC, CKOpPOCThb, YCKOPCHHEC, MacCa TEja, CUjld, HUMITYJIbBC TCJIa, KHHCTHUYCCKas
OHCPIruA, NOTCHHHAJIbHAA SHCPTHA, MCXAHNYCCKAA pa60Ta, MCXaHHUYCCKasA MOIIHOCTBL; IIPpU
OIMMMCAaHHWKU TIPpaBUJIBHO TpPAKTOBATH (1)H3Hq€CKHﬁ CMBICITI HCIIOJIB3YEMBIX BCIWYUH, HX
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0o0O3HaueHUs] M €AWHUIBI, HAXOAWTH (OPMYINBI, CBSI3BIBAIOIIME MJAHHYIO (DU3HUYECKYIO
BEJINYMHY C IPYTHUMH BEIUYMHAMU;

OINMCHIBATh N3yUYEHHBIE TEIJIOBBIE CBOMCTBA TEJ U TEIUIOBHIE SIBJICHUS, UCIIOJIb3Ys (PU3NYECKUE
BEJIMYMHBL: JABJICHUE Ta3a, TEMIIEpaTypa, CpPeAaHsAs KUHETHYECKas SHEPrus XaOoTHYECKOIO
IBIDKEHHST MOJIEKYJI, CpPEIHEKBaApaTU4Hasi CKOPOCTb MOJEKYJ, KOJIMYECTBO TEIUIOTHI,
BHYTPEHHSSI JHEPrusi, padoTa ra3a, Ko3(Qp(QUUUEHT MOJIE3HOTO AEUCTBHSI TEIIOBOTO ABUTATENS;
Opy OINUCAaHUM MPABUIBHO TPAKTOBaTh (DPU3MUECKUH CMBICHI MCIOJNb3YyEMBIX BEJIMYMH, HX
o0O3HaueHUs M €AMHHULBI, HAXOAUTHb (OPMYINbI, CBS3bIBAIOIIME JaHHYIO (DU3HUYECKYIO
BEJINYMHY C IPYTUMH BEIUYMHAM;

OMMCHIBATh H3yYEHHBIE DJIEKTPUUYECKHUE CBONCTBA BEIIECTBA M DIEKTPUUYECKUE SIBIICHUS
(mporecchl), UCTIONB3YS (PU3UUECKHUE BEIIMUUHBL: ANEKTPUUSCKUN 3apsil, JIEKTPUUECKOE TOJeE,
HaMpsDKEHHOCTh  TIOJISI, TIOTEHIMAN, Pa3HOCTh IOTEHIMANIOB;, TPU OIMUCAHUU MPaBUIBHO
TPaKkTOBaTh (U3MYECKUN CMBICIT HCIOIb3YEMbIX BEIUYMH, UX OOO3HAUCHUS] U EIUHUIIBI;
yKa3bIBaTh (OPMYJIBI, CBS3BIBAIOIIME JAHHYIO (DU3WYECKYI0 BEIMYMHY C JAPYTUMU
BEITUYMHAMH,

aHAJTM3UPOBaTh (U3UYECKUE TIPOIECCHl M SBJICHUS, HCMONB3YS (DHU3UYECKHE 3aKOHBI U
MIPUHIIMIIBL: 3aKOH BceMupHoro tsroteHus, |, |1 u Il 3akonsl HproToHa, 3aKkoH coXpaHeHUS
MEXaHWYECKOW JHEPruu, 3aKOH COXpPaHCHUS WMIYJIbCa, NPUHIMI CYNCPIIO3UIIANA CHUJI,
MPUHIIAII  PAaBHOMPABUS HMHEPLUHAIBHBIX CHCTEM OTCU€Ta, MOJICKYJISIPHO-KHHETHIECKYIO
TEOPUIO CTPOCHUS BEIIECTBA, Ta30BbIC 3aKOHBI, CBSA3b CPEAHEH KHHETHYECKON SHEPTHH
TEIUIOBOIO  JIBW)KEHUS  MOJIEKYyJl ¢  aOCONIOTHOW  TeMIlepaTypoil, TMepBbIi  3aKOH
TEpPMOJAMHAMUKH, 3aKOH COXPAHCHMS OJJICKTPUYECKOTO 3apsaa, 3akoH KyroHa, mpu 3ToM
pa3auvaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €0 MAaTEeMAaTHYECKOE BBIPAKCHHE U YCIIOBHS
(rpaHuIIBI, 00TACTH) TPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE MPHUHIMIBI JEUCTBUS MAIIMH, TPUOOPOB M TEXHUYECKHUX YCTPOMCTB;
pa3nuyaTh yCJIOBHUS UX 0€30M1aCHOrO UCTOIb30BaHMS B TOBCEIHEBHOM KU3HU;

BBITIOJTHATh OKCIIEPUMEHTHI TI0 HCCJICAOBAHUIO (U3MUECKUX SBIICHUH W TMPOIECCOB C
WCIIOJIb30BAHMEM TIPSIMBIX M KOCBEHHBIX UW3MEpEHUH, TMpu d3ToM (popmynupoBarth
npobneMy/3aadyy M THUMNOTE3y Y4eOHOro OJKCIEPUMEHTa, CcoOMpaTh YCTAaHOBKY W3
MIPEITIOKEHHOTO 000PY0BaHHMSI, TPOBOIUTH OIBIT U (POPMYIIUPOBATH BHIBO/IBI,

OCYIIECTBJIATH MPSIMble U KOCBEHHbIE M3MEpPEHUs (PU3NUECKUX BEJIMYUH, P 3TOM BBHIOMPATH
ONTUMAJIbHBIN c1IOCO0 U3MEPEHUS U UCTIONB30BAaTh U3BECTHBIE METO/IbI OLIEHKH MOTPEUTHOCTEN
U3MEPECHUM;

MCCIIEZIOBATh 3aBHUCHUMOCTH MEXIYy (H3MYECKHMHU BEITUYMHAMHU C HCIOJIB30BAaHUEM MPSIMBIX
W3MEPEeHUH, TIPU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHPOBATH PE3yNbTaThl MOTy4YEeHHOU
3aBUCUMOCTH (IM3MYECKUX BEJIMYMH B BHJE TaOmuIl U TpaduKoOB, JAelaTh BBIBOJABI IO
pe3yabpTaTaM UCCIIEOBaHNUs;
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coOroaTh MpaBmiIa 0E30MacHOr0 TPyAa MPH MPOBEICHUN HCCIIEAOBAHUA B PaMKaX y4eOHOTO
AKCIIEPUMEHTA, Y4eOHO-UCCIIEI0OBATENIbCKON M MPOEKTHOM NIEATENIbHOCTU C HCIOJIb30BAaHUEM
U3MEPUTENIbHBIX YCTPONUCTB U JIa0OpaTOPHOTO 000PYAOBAHMUS;

pemaTh pacy€THBIE 3aJ]a4M C SIBHO 33JaHHOM (PU3MUECKOW MOJEIbIO, UCIOIb3Ys (PHU3HUECKUE
3aKOHBl M NPUHLUIBI, HA OCHOBE aHAJIM3a YCJIOBHUS 3aJa4yd BbIOMpaTh (U3NYECKYIO MOJIEINb,
BBLACIATh (PU3MYECKHE BEJIMYMHBI U (POPMYIIbl, HEOOXOAUMBIE HJi1 €€ peleHus, MPOBOIUTD
pacuéThl U OLIEHUBATh PEAIbHOCTh NOJYYEHHOI'O 3HAaYEeHUs (PU3NYECKON BETHUNHBL;

peiiatb Ka4YCCTBCHHBLIC 3aJa4u: BbICTPAWBATH JIOTHYCCKHW HCIPOTHUBOPCUUBYIO MCIIOYKY
paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha U3YUYCHHBIC 3aKOHbI, 3dKOHOMCPHOCTHU U (1)1/131/1%01(1/16 SIBJICHHA,

WCIIOIb30BaTh MPHU PEIICHUH y4eOHBIX 3a7ad COBpPEMEHHbIE MH()POPMAIIMOHHBIE TEXHOJIOTHUU
JUIS TIOUCKA, CTPYKTYpPUPOBAHUS, HHTEPIPETAlMM U TPEACTaBICHUS y4eOHOW W HAy4HO-
MONyNsApHOW WH(MOpPMALMM, TIOJIYYEHHONW U3 Pa3IUYHBIX HCTOYHUKOB, KPUTUUYECKHU
aHAJIM3UPOBATH MOJTydaeMyto HHPOPMAITHUIO;

MPUBOJUTH MIPUMEPHI BKJIaJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKH,
00BSICHEHHE MPOLIECCOB OKPYIKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTUH;

WCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCETHEBHOM KU3HH ISl 00€CTICUCHUS
0€30MacHOCTH TMpHU OOpaleHuu ¢ npudopaMH W TEXHUYECKUMHU YCTPOWCTBAMH, MJis
COXpaHEHMs 3[IOPOBbS M COONIOACHHS HOPM SKOJOTHYECKOTO MOBEACHHSI B OKpY’Karolen
cpene;

paboTaTh B IpyIIe C BBINOJIHEHUEM Pa3JIMYHBIX COIMAJIBHBIX pOJIEH, MIAHUPOBATh padboTy
TpyNIbl, palMOHAJIBHO pAaCHpeAeNsaTh OO0S3aHHOCTH M IUIAHUPOBAaTh JAESTENIbHOCTh B
HECTaHJApPTHBIX CUTYalUsX, aJl€KBAaTHO OLICHUBATH BKJAJ Ka)XIOT0 U3 YYaCTHUKOB IPYIIIBI B
pelIeHne paccMaTpruBaeMOl IPOOIIEMBI.

K konmy oOyuenusi B 11 kiacce nmpeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxkaTb C(QOPMUPOBAHHOCTH Yy 00YUAIOIINXCS YMEHUI:

JIEMOHCTPUPOBAaTh Ha TMpPUMEpPax pojb U MecTO (U3UKK B (OPMUPOBAHUH COBPEMEHHOU
Hay4YHOW KapTHHBI MHpA, B Pa3BUTHUU COBPEMEHHOM TEXHHUKU U TE€XHOJIOTMH, B MPAKTUYECKON
JESITEeTLHOCTH JIFOJICH, EIOCTHOCTh U €AMHCTBO (PH3UUECKON KapTUHBI MUPA;

YUYUTHIBATh TPAHUIIBI TMPUMEHEHMUS] HM3YYCHHBIX (DU3WYECKHX  MOJENCH: TOUYCUYHBIN
JJIEKTPUYECKUIM 3apsifl, Jy4 CBETa, TOYECYHBIA HCTOYHHMK CBETA, SAECpHas MOJEIb aToMma,
HYKJIOHHAs1 MOJICJIb aTOMHOTO sI/Ipa MPHU pelieHuU GU3NISCKUX 3a]1ay;

pacmo3HaBaTh (U3MYECKHE SBICHHUS (IPOIECCH) U OOBSICHATH WX Ha OCHOBE 3aKOHOB
ANEKTPOANHAMUKHY U KBAHTOBOU (PU3UKH: dIIEKTpUUECKasi TPOBOJUMOCTb, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aMMOJECHCTBME MAarHUTOB, 3JEKTPOMarHUTHas
MHIYKIUS, NEHCTBUE MArHMUTHOIO NOJs HA MPOBOJHHMK C TOKOM M JBHXKYIIMHCSA 3apsf,
ANIEKTPOMAarHUTHbIE KOJeOaHHs U BOJIHBI, TNPSIMOJIMHEHHOE pacnpoCTpaHEHHE CBeETa,
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OTpakeHHe, TpejoMiieHrne, WHTepPepeHnns, nudpakuus U MOJSIPU3ANUS CBETA, AUCIICPCHS
cBeta, (otornexTpudeckuii ekt (PorodddeKr), CBEeTOBOE ITaBICHHE, BO3HUKHOBECHHE
JMHEWYATOTO CIIEKTpa aToMa BOJIOPO/Ia, €CTECTBCHHAS U ICKYCCTBEHHAS PaJHOaKTUBHOCTE;

OMMCHIBATh HM3YYECHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKUE, MATHUTHBIE, ONTHYECKHE,
ANEKTPUUYECKYIO IPOBOJAUMOCTD PA3JIMYHbBIX CPE/l) U ANEKTPOMArHUTHbBIE SBJICHUS (TIPOLIECCHI),
UCIOJIb3yd (PU3MYECKHE BEJIWYMHBL: JJIEKTPUUYECKUN 3apsij, cuila TOKa, 3JIEKTPUYECKOe
HaNpsDKEHUE, DJIEKTPUYECKOE COMPOTHBIICHHE, PA3HOCTh MOTEHIIMANIOB, 3JIEKTPOJBUKYILAS
cwia, paboTa TOKa, HWHIYKIUS MarHUTHOro Tojs, cwia Awmmnepa, cwia JlopeHia,
MHIYKTUBHOCTb KATYIIKH, 3HEPTUS 3JIEKTPUUECKOI0 U MarHUTHOTO TOJEH, MEPUOJl U YacToTa
Kosie0aHuN B KOJeOAaTeTbHOM KOHTYpe, 3apsii M Cujia TOKa B Mpollecce TapMOHUYECKHX
ANEKTPOMAarHUTHBIX KoJIeOaHUH, (OKYCHOE pPACCTOSHUE W ONTHYECKas CHJIa JIMH3bI, IMPU
OMMCAHUU TPABUIBHO TPAKTOBATh (PU3NYECKUH CMBICI HCMOIB3YEMBIX BEIMYMH, HX
o0O3HAYEeHUs] M EAWHUIIBI, YKa3blBaTh (POPMYIBI, CBSA3BIBAIONINE JTaHHYI (QU3NYECKYIO
BEJIMYUHY C IPYTUMH BEIUIMHAMU;

OIMCHIBATh U3yUYEHHbIE KBAHTOBBIC SBJICHUS U MPOILECCHI, UCTIOIB3YsI (PU3NUECKUE BEIUYUHBL:
CKOPOCTb JJICKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI M 4acTOTA CBETA, DHEPTUS U HMIIYJIBC
¢doToHa, mepuos MoJypacrajga, SHEprus CBA3UM aTOMHBIX SA€p, NMPU ONHCAHWU MPABUIBHO
TPaKTOBaTh (U3NYECKUI CMBICI HCIONb3YEMbIX BEIMYMH, UX OOO3HAYEHHS MU EIMHMUIIBI,
yKa3blBaTh (OPMYJbl, CBSI3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIMYUHY C JPYTHUMH
BEJIMYMHAMM, BBIUUCIIATH 3HaYeHUE (PU3NUECKOM BETMUNHBL;

aHAIM3UPOBATh (PU3UYCCKUE TMPOILECCHl W SIBICHHS, WCIOJIb3ys (U3UYECKUE 3aKOHBI W
npuHIUNBL: 3ak0oH Owma, 3aKOHBI MOCIIEOBATENIbBHOTO W MApaJJICNIbHOTO  COSAMHEHUS
MPOBOJHUKOB, 3akoH Jxoyns—JIeHna, 3aKOH JJIEKTPOMArHUTHONW HMHAYKIWH, 3aKOH
MPSIMOJIMHEHHOTO PACTIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHeHue DOifHmTeHHa s (GoTtodddexTa, 3aKOH COXpaHEHHUS HHEPTrUH, 3aKOH
COXPAaHCHHSI HMMITYJIbCA, 3aKOH COXPAHCHHUsS OJJICKTPUYECKOTO 3apsja, 3aKOH COXpaHEHUS
MaccOBOTO 4HMCla, MOCTyNaThl bopa, 3aKOH paJMOaKTUBHOTO paclajia, Ipu 3TOM pa3iuvarh
CJIOBECHYIO (POPMYIIUPOBKY 3aKOHA, €r0 MAaTEeMAaTUYECKOE BBIPAXKECHHE U YCJIOBUS (TPaHUIBL,
o0jacTh) NPUMEHUMOCTH;

ONpENENATh HANPABICHUE BEKTOPAa MHIYKIIMM MAarHUTHOTO IOJISI IPOBOJHUKA C TOKOM, CHJIBI
Awmmnepa u cunel JlopeHua;

CTPOMTH U OIUCBIBATh N300pakeHUE, CO3aBaeMOe MIIOCKUM 3€pKajIOM, TOHKOH JIMH301;

BBITIONTHATh OJKCIIEPUMEHTHI TI0 HCCIEJIOBAaHUIO (U3MUECKUX SBICHUH W TMPOIECCOB C
WCIIOJIb30BAHMEM TIPSAMBIX M KOCBEHHBIX HM3MEPCHHMH: TMpH 3TOM  (HOpPMYIUpOBATH
npobiemy/3aady W THUIOTE3y y4eOHOTO OJKCIEPUMEHTa, COOMpaTh YCTaHOBKY U3
MIPEITI0)KEHHOTO 000PYAOBAHMUS, TPOBOUTH OTBIT i POPMYITUPOBATH BHIBOIBL;
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OCYIIECTBJIATH MPSIMbIE W KOCBEHHBIE M3MEpPEHUsT (PU3NYECKUX BEIWYUH, TIPU STOM BBIOUPATH
ONTUMAIBHBIN CIOCO0 M3MEPEHUS U UCIIOIB30BaTh U3BECTHBIE METO/Ibl OIIEHKH MOTPEITHOCTEH
U3MEPECHU;

UCCIIEI0BaTh 3aBUCHUMOCTH (PU3MYECKHUX BEJIMYMH C HCIOJIb30BAaHUEM MPAMBIX HU3MEPEHHIA:
IIPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (DMKCHUPOBATh PE3YJIbTAThl MOJYUYEHHON 3aBUCUMOCTH
¢u3NyYecKUX BEIUYMH B BuAEe TaOmuL M TpaduKoB, JenaTb BBIBOJABI IO pe3yJibTaTaM
UCCJIEI0BAHUS;

coOiroaaTh mpaBuia O€30MacHOro TpyAa IPH MPOBEIEHUN HCCIEA0BAaHUM B paMKaxX y4eOHOIo
JKCIIEPUMEHTA, YUeOHO-MCCIIEIOBATEIbCKOW U MPOEKTHOM JAESITENbHOCTH C HCIOJIb30BAaHUEM
U3MEPUTENbHBIX YCTPOUCTB U JIa0OpaTOPHOTO 000PYAOBAHHUS;

pemaTh pacy€THBIEC 3a/1a4M C SBHO 33/JaHHOM (U3MUECKO MOJeNblo, UCIOIb3Ys (PU3UUYEeCKHe
3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHAJM3a yCJIOBUS 3a7auyd BbIOMpATh (PU3NYECKYIO MOJEINb,
BBLACTATh (PU3MUECKHE BEIWYUHBI U (HOPMYJbl, HEOOXOAUMBIE JUIsl €€ pelleHus], TPOBOAUTD
pacuéThl U OLIEHUBATh PEAIbHOCTh MOJYYECHHOT'O 3HAaUEeHUs (PU3NYECKON BETHUNHBL;

peuiaTb KAa4CCTBCHHLIC 3aldaiM: BbBICTpAHBATL JIOTHYCCKH HCIIPOTUBOPCYHBYIO MCIIOYKY
paCCY)KI[eHI/Iﬁ C 0H0p0171 Ha U3YUYCHHBIC 3aKOHbI, 3aKOHOMCPHOCTHU U (i)I/ISI/ILIeCKI/Ie SBJICHHA,

WCIIOJIb30BaTh MPHU PEIICHUH Y4eOHBIX 3a/lady COBPEMEHHbIE MH(OPMAIMOHHBIE TEXHOJIOTUU
JUIS TIOUCKA, CTPYKTYpPUPOBAHUS, HHTEPIPETAMM U MPEACTaBICHUS y4eOHOW W HAy4dHO-
MOoNyJsApHONW UWH(MOpPMALMK, TIOJIYYEHHONW U3 Pa3IUYHBIX HCTOYHUKOB, KPUTUUYECKHU
aHAIM3UPOBATH MOJIy4aeMYyt0 HH(DOpMAITHIO;

OOBSICHITH MMPUHIHAIIBI HeﬁCTBHH MallluH, HpI/I60pOB U TEXHUYCCKHUX YCTpOfICTB, pas3iindyaThb
YCIIOBHA UX 0€3011acHOI0 MCITOJb30BaHMS B HOBC@HHGBHOﬁ KHN3HHU,

MPUBOJUTH MPUMEPHI BKJIaJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKH,
B 00BSICHEHHE TIPOIIECCOB OKPYIKAIOIIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHUI;

UCIIOJIb30BAaTh TEOPETHUYECKHE 3HAHUS 1O (PU3MKE B MOBCETHEBHOM XU3HU JJIsi 0OecTeueHus
0€30MacHOCTH TMpU OO0paimeHuu ¢ npudopaMu W TEXHUYECKUMHU YCTPOWCTBAMH, MJIs
COXpaHEHHUs 3JI0POBbSI M COOJIIOJCHHUS HOPM DKOJOTHMYECKOTO TOBEACHHS B OKpYXKaroIIeH

cperne;

paboTaTth B TPYMIE C BBIMOJHEHWEM PA3JIMYHBIX COIMAIBHBIX POJIEH, MJIaHUPOBATh PadbOTy
TPYNIbL, PAIMOHATBLHO PACIpPENeNsaTh OOS3aHHOCTH U IUIAHUPOBATh JCSTEILHOCTh B
HECTaHJIAPTHBIX CUTYallUsIX, aJleKBATHO OLICHUBATh BKJAJ KaXXOTO M3 YYACTHHUKOB TPYMIBI B
pelIeHne paccMaTpruBaeMOl IPOOIIEMBI.
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KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourpoabuble IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypcsl
Paznen 1. PDU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pazneny 2
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33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK

®da30BbIe IEPEXOBI

https://m.edsoo.ru/7f41bf72
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11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unppoBbIie
Ne o/ P Konrpoubusie IIpakruueckue (witpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
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Paznea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH
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3.1 4 1
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Hroro no pazgeny 4
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4.2 Crtpoenue aToma

4.3 ATOMHOE PO
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10 kaacc

KAJIEHJAPHO-TEMATHYECKOE INTAHUPOBAHHUE

nerkeHus. [lepemenienue.
[1yTs.

W3YYEHHBIM MOHSTHIM;
Ha3bIBaTb OCHOBHBIE
MTOJIOKEHUS U3YYEHHBIX TEOPUN
U TUIIOTE3

CaMOCTOSATEIIFHOTO TTOHCKA,
aHanu3a 1 oT0opa uHpopMaIu

Ne Pecypc IInanupyemslie pe3ysbTaTsl
/1 Tewma ypoxa. Jlata bl YpOKa (B cootBercTBHH ¢ PI'OC)
AOMaIIH [IpenmeTHBIE YV JIMYHOCTHBIE PE3yJIbTAThI
cC pE3ynbTaThI
3aJlaHue
BBenenue. (2 yaca)

1 TexHuka 6€30MacHOCTH B §1, 2 JIaBaTh OIpeAeTICHUS MOHMMAaHUE PA3IUYUI MEKITY MOJIOKUTETILHOE
kabunere Guzukn. Yto WU3YYCHHBIM ITOHSATHUSM; UCXOIHBIMU (haKTaMHu U OTHOIIICHHE K TPYY,
w3ydaer GpusnKa. Ha3bIBaTh OCHOBHbBIE TUIOTE3aMHU JUIS UX OOBSICHEHHUS | 11eNIeyCTPEMIIEHHOCTD

. TIOJIOKEHHS U3Y4EHHBIX
OU3NYECKUN DKCIEPUMEHT. .
TEOpHi U TUnoTe3
3axoH. Teopus.

2 Wnes atomu3Mma. §3,4 JlaBaTh OTpeJIeIeHUs NOHUMAaHME PA3TUUUN MEXKIY MOJIOKUTEITLHOE
q)yHI[aMeHTaHBHBIe B3aUMO- HN3YUCHHBIM ITOHATUSAM, HCXOAHBIMU (baKTaMI/I n OTHOIICHHE K TPYAY,
eHCTBHAL. Ha3bIBaTh OCHOBHbBIE TUIIOTE3aMHU I MX OOBSICHEHUS | 1IeNeyCTPEMIIEHHOCTh

TIOJIOKEHHS U3Y4EHHBIX
TEOPH U TUIoTe3
Mexanuka (32uaca)
Kunemaruka marepuanbHoii Touku (10 yacos)
3 Tpaektopust. 3akon .§5,6 JIaBaTh OINPENEICHUS npuoOpeTeHue OmbITa ¢dbopmupoBaHue

IIEHHOCTHBIX OTHOIIIEHUN K
pe3ynbratamM o0yueHus
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CxopocTb. §7 MIPUMEHSATH MPUOOPETEHHBIE MIPUMEHEHNE OCHOBHBIX METOJIOB | YMEHHE yIPaBJIsTh CBOCH
3HAHUSA 110 PU3UKE IS TO3HAHUS JIs1 U3yUYEHUS MO3HABATEJIbHON
pelIeHHs TPAKTUYECKUX 3a/a4, | pa3IMYHbIX CTOPOH JEATEIIbHOCTHIO
BCTPEUAIOLIUXCS B OKpY>Karoleu
TOBCEHEBHON KU3HU JICHCTBUTEILHOCTH

PaBHOMEpHOE §8 CTPYKTYPUPOBAaTh U3YYCHHBIM | HCIOJIB30BAHUE YMEHUN U YBaXKUTEIbHOE OTHOIICHUE
HpHMOHHHeﬁHOC JIBUKCHHE. MaTcpHrual HABbIKOB PAa3JIMYHbIX BUJIOB K TOBapuily, YUYUTCIIIO
Pelenue 3aau. MO3HABATEJILHON JESTEIHbHOCTH
Yckopenue. §9 MPUMEHEHNE MPAKTUYECKUX HCII0JIb30BaHUE OCHOBHBIX MTOJIOXKUTEITBHOE

YMEHUH CI0KEHUS BEKTOPOB, MHTEJUIEKTYaJIbHBIX Ollepaluii: OTHOLLIEHUE K TPYyY,
YMEHHE OTJINYaTh BEKTOp, €ro | (popMysIupoBaHUE THUIIOTE3, LEIeyCTPEMIIEHHOCTh
MPOEKIIMU Ha KOOPJUHATHbBIC aHaJli3 U CUHTE3, CPAaBHEHUE,
OCH M MOJYJIb BEKTOPA. 0000111eHNEe, CUCTeMAaTH3aIHA,
BBISIBJICHUE MPUYUHHO-
CIIEICTBEHHEIX CBS3€H, IIOMCK
aHaJIOTOB
[IpsiMonrHEHOE NBIKEHHE C §10 CTPYKTYPUPOBAaTh U3YYEHHBIM | MCIOJIIB30BAHWE OCHOBHBIX MHT- | YMEHHUE YIPABISTH CBOCH
OCTOSTHHBIM YCKOPEHHEM. MaTepua HBIX OMEpalvii: AHAJIN3 U CUHTE3,| TO3HABaTEIbHOU
CpaBHEHHE, 00001IeHHE, JEATEIIbHOCTHIO
CHUCTEMaTH3aIlMs, TMOUCK
aHaJIOTOB
Pemenue 3a1ay Ha IBUKCHUE §9-10

C IOCTOSIHHBIM YCKOPEHUEM. [HIOBTOP

CBobosiHOE MajieHue Ted. §11 MPUMEHSITh IPUOOPETEHHBIE YMEHUE ONPEEHATh UEIH U YMEHHUE YIPABIATH CBOEH

3HAHUA 110 QPU3UKE IS
peleHns TPakTHYECKUX 3a/ad,
BCTPEUAIOLIUXCS B
IOBCEIHEBHOM XU3HU

3a/1a4yM e TEIbHOCTH, BEIOUPATh
CpEACTBA pean3aluy LeJIer u
MPUMEHSATh UX HA IPAKTUKE

IMO03HABaTEILHOM
JACATCIIBHOCTBIO
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10 | KunemaTtuka nepuoanyecKoro §12 KJaccu(pUIUPOBATh U3yUYEHHbIE | UCIOIb30BAHNE PA3IMUHBIX HIOJIOKUTEILHOE
JBUKEHUS OOBEKTHI U SABJICHUS; JIeTaTh WCTOYHUKOB JJISI TIOJTY4EHUS OTHOIIICHHE K TPYY,
BBIBOZIbI M YMO3AKJIIOUEeHUs U3 | (husnueckoil HHGoOpManuu, LeJICyCTPEMIIEHHOCTh
HaOr01eHU, N3YUYEHHBIX MMOHUMaHHE 3aBUCUMOCTH
(bu3n4ecKrX 3aKOHOMEPHOCTEH | colepxKaHus U GOpMbI
MpeaCcTaBIeHUS HHPOPMALIUU OT
1esneil KOMMYHUKaUU U
azpecara
11 | Pemenue 3aga4 mo reme §1-12 IPUMEHSTH IPUOOPETEHHBIE YMEHHUE ONpeAesaTh LelIH U YMEHUE YIPaBIATh CBOEH
«KunemaTuka. MOBTOp | 3HAHUA MO HUUKE IS 3aJauu JIeATEIIbHOCTH, BEIOUPATD | TIO3HABATEIILHON
pelLIeHMs] TPAKTUYECKUX 3a/1aY, | Cpe/iCTBa pealn3alluy Lenen u JeSTeIbHOCTBIO.
BCTPEYAOIINXCS B NPUMEHSTH UX Ha TPAKTHKE
HIOBCEHEBHOM KU3HU
12 | Konmponvuas paboma Nel §1-12 IPUMEHSTH IPUOOPETEHHBIE UCIIOJIb30BaHUE YMEHUH U ¢dbopmupoBaHue
«Kunematukay. MOBTOp | 3HAHUA NO (HUUKE AT HaBBIKOB Pa3JIMYHBIX BUJIOB LIEHHOCTHBIX OTHOLIEHUH K
peLIeHHs MPAKTUYECKHX 33/1a4 | MO3HABATEIHHOM EATENFHOCTH, | pe3yibTaTam 0OydeHHs
IPUMEHEHHE OCHOBHBIX METO/I0B
MTO3HAHUS
JAuHamuka MarTepuasbHOIl TOYKH (8 4acoB)
13 | IIpuHIMIT OTHOCUTEILHOCTH §13 HUHTEPIPETUPOBATH yYMEHHE FeHepUpoBaTh UIEH U YMEHHE YIPaBIATh CBOEH
Tanues. ¢duznueckyro HH(GoOpMaIuio, OTIpeIeNIATh CPECTBA, MO03HABATENbHOM
MOJTYYSHHYIO U3 IPYTUX HEOOXOUMBIE JIJIST KX JESTEeTHbHOCTBIO
HCTOYHHUKOB peann3aiuu
14 | Ilepsslit 3akoH HploTOHA. §14 MPOBOJIUTH (PU3UUECKHI HCIIOJIB30BAHNE OCHOBHBIX MMOJIOKUTEITBHOE
HKCIEPUMEHT MHTEJUIEKTYaJIbHBIX OTepalluii: | OTHOLIEHHE K pe3ysbTaTaM
aHaJM3 ¥ CHHTE3, CPAaBHEHUE, CBOCH JIeATETLHOCTH
000011IeHHE, CUCTEMATH3aLIHS,
BBISIBIICHUE TPHYUHHO-
CJICZICTBEHHBIX CBSA3€H, TIOUCK
aHaJIOTOB
15 | Bropoii u TpeTHii 3aKoH §15,16 IIPUMEHEHHE TPAKTUUECKUX HCII0JIb30BAaHUE PA3INYHBIX YMEHME YIPABIATH CBOEH

YMCHUSA CII0KCHUSA BEKTOPOB,

WCTOYHHUKOB JJI IMOJTYYCHH A

O3HaBaTEIbHOU

37




HeroTtona. YMEHHUE OTJINYATh BEKTOp, ero | (gu3nueckoil nHpopmauuu, JESTeNbHOCTbIO
MPOCKIUH HA KOOPJUHATHBIE MMOHUMaHHE 3aBUCUMOCTH
OCH ¥ MOJ1yJIb BEKTOpa coJiepKaHus U GOpMbI
MpeaCcTaBIeHUS HHPOPMALIUU OT
1eseil KOMMYHUKaIUU U
azpecara
16 | I'paBuTanoHHas cuia. 3aKOH §17 BBIBOJIbl M YMO3AKJIIOUEHUS U3 | HUCHOJIb30BAHHE OCHOBHBIX I'yMaHU3M,
BCEMHUPHOTO TSATOTEHUS. HaOJr0IeHU ], N3YUYEeHHBIX MHTEJUIEKTYaJIbHBIX OTIePAIIUi: MOJIOKHUTETHHOE
(bu3nUecKruX 3aKOHOMEPHOCTEH,| (hOpMyIMpPOBaHUE TUIIOTES, OTHOILIEHUE K TPYLY,
POTHO3UPOBATH BO3MOXKHBIE | aHAJIM3 U CHHTE3, CPAaBHEHUE, EJICyCTPEMIICHHOCTD
pe3yNnbTaThl 0000111EHNE
17 | Cuna tspxectu. Cuna §18,19 JIaBaTh OIpEIEICHUS YMEHHE F€HEPUPOBATh UAECH U TOTOBHOCTb K
ynpyrocru. Bec terna. U3YyYEHHBIM MMOHATHSIM; OIIpeIeNIATh CPE/CTBA, OCO3HaHHOMY BBIOODPY
Ha3bIBaTh OCHOBHEIC HEOOXOIUMBIE JIJIST KX JambHeHIei
MIOJIOKEHUS U3YYEHHBIX TEOPU| peanu3aliu o0pa3oBaTenbHON
Y TUTIOTE3; ONUCHIBATH U TPaeKTOPUHU
JIEeMOHCTPaIlMOHHbIE U
CaMOCTOSITENIHO MTPOBE/ICHHBIC
HKCHIEPUMEHTBI
18 | Cuina TpeHwus. §20 CTPYKTYPHUPOBATh U3yYEHHBIH | yMEHHE ONpeesaTh Leau U YMEHHUE YIpPaBJIsATh CBOEH
MaTepHall; HHTEPIPETUPOBaTh | 3allau JAEATEIbHOCTH, BHIOMPATh | MO3HABATEIHHON
¢duznueckyro HH(GOpMaIuio, CpeZCTBa pealnu3aluu 1enei u JeSTeTbHOCTbIO
MOJTYYSHHYIO U3 IPYTUX MPUMEHSTH UX Ha TPAKTHKE
UCTOYHUKOB; IPUMEHSTh
PUOOpPETEHHBIE 3HAHUS 110
bu3uKe A7 pereHus
MPAaKTUIECKHUX 3a/1a4
19 | IlpumeHeHne 3aKOHOB §21 IPUMEHSATH IPHUOOPETEHHBIE HCIOJIb30BAHNE PA3TMUHBIX YYBCTBO TOPJIOCTH 32

HrroToHa.

3HAHUA 110 PU3UKE I
pelIeHus TPaKTUYECKHX 3aj1ay,
BCTPEYAIOIIUXCS B
MMOBCEIHEBHOM KU3HHU, JJIs
0€30IacHOr0 HCIT0IL30BaHuUs
OBITOBBIX TEXHUYECKUX

HWCTOYHHUKOB JJISl TIOJTyYCHHUSI
(busnueckoit nHpopmaIu,
MOHUMAaHUE 3aBUCHMOCTH
coziepKaHus U POpMbI
npeACcTaBiIeHUs HHOOpPMAIUU OT
1eJIe KOMMYHUKAIUU U

POCCUICKYIO (PU3HUECKYIO
HayKy
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YCTPOMCTB, pallMOHATBHOTO
IIPUPOIONOIB30BAHUS U
OXpaHbl OKPYKAIOIIEH CpeIbl

aapecara

20 | Pemenwue 3amay no teme §13-21 IPUMEHSATH TPHOOPETEHHBIE YMEHHE ONPENENIATh LEIU U YMEHME YIPABIATh CBOEH
«/INHAMHAKAY. OBTOp | 3HAHUA NO (HU3UKE AT 3aJ]a4u IeATeIIbHOCTH, BBIOMPATh | [03HABaTEIbHON
peLIeHHs TPAKTHUYECKHUX 33134, | CPEe/ICTBA pealln3alluy Lelen U AEATEIbHOCTBIO.
BCTPEYAIOLINXCS B IPUMEHSATh UX Ha MPAKTHKE
ITIOBCEJHEBHOM KU3HH
3akoHbl coxpaHeHus (7 4acoB)
21 | Ummynbc Tena. 3aKoH §22,23 JlaBaTh OIpeJleIeHUs UCIIO0JIb30BaHNE OCHOBHBIX YMEHHE YIPaBJIATh CBOCH
COXPAaHEHHUS HMITYIIbCA. M3YyUEHHBIM TTOHATHSIM; MHTEJUIEKTYaJIbHBIX OTIePAIIUi: MO3HABATEIBHOM

Ha3bIBaTh OCHOBHBIE (opMyIMpOBaHUE TUIIOTES, JeSTeIbHOCTbIO
MOJIOKECHHS U3YYEHHBIX TEOPHIi| aHAJIM3 U CHHTE3, CPAaBHECHUE,
U TUIIOTE3; ONUCHIBATh U o0o011eHue, cucTeMaTH3aus,
JeMOHCTPAIIMOHHBIE U BBISIBIICHUE TPHYUHHO-
CaMOCTOSITENIHO MTPOBE/ICHHBIE | CIEICTBEHHBIX CBs3€il, MOUCK
HKCIIEPUMEHTHI, aHaJIOTOB

22 | Pabota cuiibl. MOIIHOCT®. §24,25 MPUMEHSITh IPUOOPETEHHBIE YMEHHE ONPENENIATh LEIN U YyBCTBO TOPJIOCTH 3a
3HaHUA 10 PU3MKE IS 3aJ]auu JIeATeIbHOCTH, BEIOUPATh [ POCCHICKYIO (PU3NYECKYIO
pelIeHHsI MPAKTHYECKHUX 33/1a4, | CPEe/ICTBA pealln3alluy neien u HayKy, TyMaHU3M,
BCTPEYAIOLINXCS B NPUMEHSTh UX Ha MPAKTHKE MOJIOKUTEITLHOE
TIOBCEHEBHOM KU3HU, VIS OTHOIIICHHE K TPYLY,
0€301acHOr0 UCIOIB30BAHUS eJICyCTPEMIICHHOCTD
OBITOBBIX TEXHHUYECKUX
YCTPOMCTB, palliOHAIBLHOTO
PUPOIONIOITB30BAHNUS

23 | lloTeHuManbpHAS U §26,27 JIaBaTh OINPENEICHUS HCII0JIb30BAHUE PA3JINYHBIX TOTOBHOCTb K

KHHETHYCCKasd DHECPIrus.

W3YYEHHBIM MOHSATHIM;
Ha3bIBaTb OCHOBHBIE
MTOJIOKEHUS N3yYEHHBIX
TEOPUM U TUIIOTES

HWCTOYHHUKOB JJISl TIOJTyYCHHUSI
(busnueckoit nHpopmaIu,
MOHUMAaHUE 3aBUCHMOCTH
coziepKaHus U POpMbI
npeAcTaBiIeHUs HHOOpPMAIUK OT
1eJIe KOMMYHUKAIUU U

OCO3HaHHOMY BBIOOPY
IaJbHEUIIeH
o0Opa3oBaTenbHON
TPAEKTOPUU
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ajijpecara

24 | 3aK0oH COXpaHEHUs §28 JIeNIaTh BBIBOJIBI U YMEHUE ONpEeAeATh LEIH U yYMEHUE YIPaBIATh CBOEH
MEXaHHYECKO# SHEprum. YMO3aKJIIOYEHUS U3 3aJauu JIeATEIIbHOCTH, BEIOUPATD | MO3HABATEIHHON
HaOJII0A€HUH, N3yUYEHHBIX CpeZCTBa peanu3anuu Henei u JESTeNbHOCTbIO
buzneckux MPUMEHSTh UX Ha TPAKTHKE
3aKOHOMEPHOCTEM,
IIPOTHO3UPOBATH BO3MOXKHBIE
pe3ysIbTaThl
25 | AGCOTIOTHO HEYPYTOE U §29 IIPOBOAUTDH (PU3UUECKUI UCIIOJIb30BaHUE YMEHUH U YMEHHE YIPaBIATh CBOEH
aGCOIIOTHO YIIPYroe HKCIEPUMEHT, OKa3bIBaTh HaBBIKOB Pa3JIMYHBIX BUJIOB [I03HABATEIbHOM
CTOTKHOBCHMSL. MEPBYIO IIOMOIIb MTPH NI03HABATEILHOM JICSITEIBbHOCTH, | ACATEIBHOCTHIO
TpaBMax, CBA3aHHBIX C IPUMEHEHHE OCHOBHBIX METO/I0B
71a00paTOPHBIM TIO3HAHUS ISl U3Y9CHUS
000pyI0BaHUEM U OBITOBBIMH| Pa3JIMYHBIX CTOPOH
TEXHUYECKUMHU YCTPOMCTBaMH| OKPYKAIOIIEH
JIeMCTBUTEIILHOCTH
26 | JIaboparopHas pabota Nel §29 KJIaCCU(UIIUPOBAThH HCIIOJIb30BAHNE OCHOBHBIX YyBCTBO TOPJIOCTH 3a
«ABCONIOTHO HEYIIPyToe n U3y4EHHbIE OOBEKTHI U UHTEJUIEKTYaJIbHBIX ONepalnii: poccHiicKyIo GU3NYECKYIO
a6COIIOTHO YIPYTOE CTOIK- SIBIICHUS; JIeTIaTh BEIBOJABI M | (popMyTupOBaHHE THIIOTE3, HayKy, TyMaHU3M,
HOBCHISY. YMO3aKJIIOUEHUS U3 aHaJM3 ¥ CUHTE3, CPAaBHEHUE, MOJIOKUTEITLHOE
HaOJII0/IeHUH, U3yYEHHBIX 0000111eH1e, cUcTEMaTH3aIus, OTHOILEHNUE K TPYy1Y,
bu3nueckux BBISIBJICHHE TPUYMHHO- LeJIeyCTPEMIIEHHOCTD
3aKOHOMEPHOCTEH, CIIEZICTBEHHBIX CBS3€H, TIOUCK
IIPOTHO3UPOBATh BO3MOKHBIE | aHAJIOTOB
PE3YIIBTATHI;
27 | Koumponvuas paboma No2. §13-29 PUMEHSTH IPHUOOPETEHHBIE YMeHue onpenensaTs Heiau U ¢dbopmupoBaHue
«JIMHAMUKa. 3aKOHbI MOBTOp | 3HAHUA MO QUUKE JIIIS 3aJ1auu JIeATEIIbHOCTH, BEIOUPATH | IIEHHOCTHBIX OTHOIICHUH K

COXPAHCHUS B MCXAHUKEY.

peLIeHHs TPAaKTUYECKUX 3a/]ad,
BCTPEUAIOIIUXCS B
OBCEIHEBHON XKU3HU

CpelCTBa peaau3aluy enen u
MIPUMEHSTh UX Ha IMPAKTHKE

pe3ynbratamM o0yueHus

JAMHaMuKa nepuoan4ecKkoro ApuxxeHus.(3 yaca)
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28 | JIBmxeHue Tea B §30 JaBaTh OIpeIeIICHUS HCIIOJIb30BAHUE PA3ITMIHBIX TOTOBHOCTE K
IPABUTALMOHHOM IIOJIE. W3YYCHHBIM MOHSATHUSM; WUCTOYHUKOB JJIs IOJTy4eHUS OCO3HAaHHOMY BBIOOpY
Ha3bIBaTh OCHOBHBLIE buznvecKoit nHpOpMaIIHH, JajbHeHIIei
MOJIOKECHUS NU3YICHHBIX IMOHHMAaHUE 3aBUCUMOCTH o0pa3oBaTenbHOM
TEOPHI M TUTIOTE3; OMUCHIBATh | COAEpX)aHUSA U (HOPMBI TPACKTOPUH
Y IEMOHCTpPALMOHHBIC U npecTaBiIcHusI HHPOpMaIuK OT
CaMOCTOSATEJILHO ITPOBEICHHBIC | II€JIe KOMMYHHUKAITUW 1
IKCIIEPUMEHTHI ajpecara
29 JlunaMyKa CBOOOTHBIX §31,32 JlaBaTh OMPeACIICHUS KCIIOJIb30BAHUE OCHOBHBIX TYMaHU3M,
kose6anuii. Konebareapuas W3YYCHHBIM TTOHSATHSM; WHTEJUICKTYAbHBIX OMEepaIfii: | MOJIOKUTETBHOE
CHCTeMa 1101 ACHCTBHEM Ha3bIBaTh OCHOBHBLIE dbopMynupoBaHUE THIIOTES, OTHOIIICHHUE K TPYAY,
BHELLIHIX CHIL PesoHatic. TIOJIOIKCHUS H3YHCHHBIX aHaJIM3 U CUHTE3, CPaBHEHUE, [EJICYCTPEMIICHHOCTh
TEOPHH M TUTIOTE3 0000111eHHEe, CUCTEMAaTH3allHs,
BBISIBJICHHE TTPHYUHHO-
CIIEICTBEHHBIX CBSI3EH, IIOUCK
aHaJIOTOB
30 | Pemrenue 3a1a4d Ha pacdyeT §30-32 MIPUMEHSTH IPUOOPETEHHBIE YMEHHE ONPEIENSITh LeIH U YMEHHE YIPaBIsATh CBOCH
BEJTHYHH, XapaKTePH3YIOIINX MTOBTOP 3HAHUS 110 PU3UKE JIS 3aJ1a4d e TEIIbHOCTH, BEIOMPATh| MO3HABATEILHOM
KOIEGATEIbHOE IBIKCHIE. pelIeHrs MPaKTUYECKHX 3aja4,| CpeICTBa pealu3aluu Henen u JEATEIIBHOCTBIO.
BCTPEUAIOIIUXCS B MIPUMEHSITh UX HA MMPAKTHKE
MOBCEIHEBHOM KU3HU
PeasitTuBucTckas Mexanuka (4 yaca)
31 [Toctynate! cienuanbHON §33 KJIAaCCU(UITUPOBATH U3YUCHHBIE| HCIOJb30BaHUE YMEHUH U TOTOBHOCTH K
TEOPHH OTHOCHTEIBHOCTH. OOBEKTHI U SBJICHUS, 1eTIaTh HABBIKOB Pa3IMYHBIX BHIOB OCO3HAaHHOMY BBIOODY
BBIBOJIBI I YMO3AK/TFOUCHHS U3 | TIO3HABATEIILHOM JICATEIBHOCTH, | JanpbHEeHIIeH
HaOII0IEHUH, H3yYEHHBIX MIPUMEHEHUE OCHOBHBIX o0pa3oBaTenbHOM
(buznuecKkux METOJIOB MO3HAHUS (CUCTEMHO- | TpaeKTopuu
3aKOHOMEPHOCTEH, nH(OPMAIIMOHHBIN aHAU3,
MIPOTHO3HPOBATH BO3MOYKHBIC MOJICTTUPOBAHUE | T.J.) JJIs
PE3YNbTATHI W3YYEHHUS Pa3INYHbIX CTOPOH
OKPYKaIOIIe AeNCTBUT-OCTH
32 | OTHOCUTENBHOCTh BPEMEHHU. §34,35 | nenath BHIBOABI U HCII0JIb30BaHNE OCHOBHBIX I'YMaHU3M,
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PenstuBucTCckuil 3aKk0H
CJIOKEHUsI CKOPOCTEM.

YMO3aKJIFOUCHUS U3
HaOJIOACHNH, U3YYEHHBIX
(dbuzmyecKux
3aKOHOMEPHOCTEM,
MIPOTHO3UPOBATh BO3MOKHBIE
pe3yabTaThI

HMHTEJUICKTYJTbHBIX OIIEePaLIHii:
(dbopmynupoBaHuE TUIIOTES,
aHaJIM3 U CUHTE3, CPaBHEHUE,
000011IeH1Ee, CHCTEMAaTH3aIIHs,
BBISIBJICHHE TTPUYHNHHO-
CIICACTBCHHEBIX CBSI3€ii, IOUCK
aHaJIOroB

IIOJIOXKUTEIBHOE
OTHOILLEHUE K TPYy1Y,
LEJICYCTPEMIIEHHOCTD

33 | B3auMocBsI3b MacChl U Y4eb. | MHTEpHpeTHPOBATH YMEHHE ONPEISNISTh HETH | YMCHHE YIPABISATH CBOCH
SHEpTHH. §36 ¢busnueckyro nHGOpMaIuio, 3aJa41 IeITEIbHOCTH, MMO3HABATEIHLHOM
MOJIYYCHHYIO U3 APYTUX BEIOMpATh CPEACTBA PCATU3AIMH | JIEATEITHBHOCTHIO
HMCTOYHUKOB; IPUMEHSTh 1eJIel U IPUMEHSTh UX Ha
MPUOOPETEHHBIC 3HAHUS TI0 MIPAKTUKE
(bu3HKe IS peIICHHS
MPAKTUYECKUX 33]1a4,
BCTPCUAIOIIUXCS B
MOBCETHEBHOMN KU3HU
34 PensruBucTckas MexaHuKa. §33-36 | mpuMeHATH MPUOOPETEHHBIE YMEHHUE ONPEeNsATh eI U YMEHHUE YIPaBISATh CBOCH
Penrenue 3aau. MOBTOpP | 3HaHUsA MO puU3MKe AJs 3a/1auu JACSATEIHHOCTH, MMO3HaBaTEIIbHON
pElICHUS TPAKTUIECKHX 3aj1a4,| BBIOMPATH CPEJCTBA pEaTH3AIiH | JIEITeIHbHOCTHIO.
BCTPEUAIOIIUXCS B 1eJIel ¥ MPUMEHSITh UX Ha
ITOBCEHEBHOW YKU3HHU MIPAKTUKE
Mouaekyasipuas pusuka (144)
MouJiekyJsipHasi CTPYKTYpa BemecTBa(2 yaca)
35 Macca aromoB. MoispHast §37 JaBaTh OIpEIeTICHUS UCIIOJIb30BAHNE PA3ITUYHBIX TOTOBHOCTbH K

mMacca.

W3YYEHHBIM TTOHSTHSIM;
Ha3bIBaTh OCHOBHBIE
TIOJIOYKEHHSI N3YUEHHBIX
TEOPH U TUTIOTE3;
KJIacCU(UIIUPOBAThH
W3YYCHHBIE OOBEKTHI U
SIBJICHUS,

WCTOYHUKOB JJIs IOJTy4eHUs
¢duznveckoil nHpopmanuy,
MOHMMAaHHE 3aBUCUMOCTH
coJiepxKaHus U POpPMbI
npeicTaBiIeHHs] UHPOpMaLK OT
nesed KOMMYHUKAUA U
azpecara

OCO3HaHHOMY BBIOOPY
JlalTbHENIIIEH
oOpazoBatenbHON
TPAEKTOPUH
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36 |ArperaTHble COCTOSHUS §38 CTPYKTYPUPOBAaTh U3YYEHHBIM | HMCIOJIB30BAHUE OCHOBHBIX TYMaHH3M,
BEIeCTBA MaTepHuall; UHTEPIPETUPOBATh | MHTEIUIEKTYAJIbHBIX ONEPAlUi: | MOJIOKUTEIBHOE
¢busnueckyro nHGOpMaIHIO, dbopMynupoBaHUE TUIIOTES, OTHOLLIEHUE K TPy,
MOJIYYCHHYIO U3 APYTUX aHaJIU3 U CUHTE3, CPaBHEHHUE, LEJIEyCTPEMIIEHHOCTh
HMCTOYHUKOB 000011eHue, cucTeMaTH3anus,
BBISIBJICHUE TPUYUHHO-
CJIEICTBEHHBIX CBSI3€M, TOUCK
aHaJIOrOB
MoJiekyJIsIpHO-KMHETHYECKAasl TeOPHs HAeaTbHOro ra3a (6 4acos)
37 |CTaTUCTHYECKOE OMUCAHKE §39 CTPYKTYPUPOBATh U3YUYECHHBIA | HMCIOJIb30BAaHUE YMEHHI U YyBCTBO F'OPJIOCTH 32
WIeaIbHOTO ras3a. MaTepuall; MHTEPIPETUPOBATh | HABBIKOB PA3JIMYHBIX BHJIOB POCCHICKYIO (PU3UUYECKYIO
¢busnueckyro nHGOpMaIHIo, MIO3HABATEJIbHON JEATENBHOCTH, | HAYKY, TYMaHH3M,
MOJTYYCHHYIO U3 APYTUX MIPUMEHEHNE OCHOBHBIX METOJOB| MOJIOKHUTEIBHOE
HWCTOYHUKOB MO3HAHUS OTHOLLIEHUE K TPy,
L[EJICYCTPEMIIEHHOCTh
38 [Pacnpenenenue MoJeKys rasa §40,41 | mpoBoauTh PU3NYECKUt YMEHUE ONPEEATh UEIH U YMEHHUE YIPABIATH CBOCH
o ckopocTaM. Temmepartypa. SKCIIEPUMEHT, OKa3bIBaTh 3a/1auu JeSTeIHLHOCTH, BHIOUPATh| MO3HABATEIHHOMN
MEPBYIO MTOMOILIb IIPU TPaBMax,| CpeACcTBa peaau3aluy Lejnen u JEATEIIbHOCTBIO
CBSI3aHHBIX C JJaOOPATOPHBIM MIPUMEHATh UX Ha TIPAKTUKE
00opynoBaHHEM U OBITOBHIMU
TEXHUYECKUMHU YCTPOHUCTBAMHU
39 |OcHOBHOE ypaBHEHHE §42 CTPYKTYPUPOBATh U3YYECHHBIA | HMCIOJIb30BAaHUE YMEHHU U YMEHHUE YIPABIATH CBOCH
MOJIEKYIISIPHO-KMHETHIECKOH MaTepHai; MHTEPIPETUPOBATh | HABBIKOB PA3JIMYHBIX BHJIOB MO3HABATEIHLHOMN
TeopuiL. ¢busnueckyro nHGOpMaIHIO, I03HABATEIbHOMN AEATEIBHOCTH, | JAEATEIbHOCTHIO
MOJYYECHHYIO U3 APYTUX MPUMEHEHHUE OCHOBHBIX METOJIOB
HMCTOYHUKOB TO3HAHUS
40 |VpaBuenue Knaneipona— §43 CTPYKTYPUPOBATh U3YYEHHBIN | HMCIIOJIB30BaHUE YMEHHUH U YyBCTBO TOPAOCTH 3a

MemnieneeBa. MaTepuaj; MHTEPIPETUPOBATh | HABBIKOB Pa3JIMYHBIX BUJIOB pOCCHIiCKyIO (PU3NYECKYIO
¢buznueckyro nHGoOpMaIuio, M03HABaTENbHOM JESATEIBbHOCTH, | HayKy, TYMaHH3M,
MIOJIYYEHHYIO U3 APYTUX MIPUMEHEHNE OCHOBHBIX METOJIOB| TOJIOKUTEIBHOE
HNCTOYHUKOB MIO3HAHUS OTHOILICHUE K TPYAY,
1[EJI€YCTPEMIIEHHOCTh
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41 |[M3omporecchl. §44 CTPYKTYpUPOBaTh U3y4EHHBIH | HCHOJIB30BAHHME YMEHHUH U YyBCTBO TOPJIOCTH 3a
MaTepHall; HHTEPIPETUPOBATh | HABBIKOB PAa3JIMYHBIX BUI0B POCCHIICKYIO (PU3NYECKYIO
¢bu3nyeckyro HHGpOpMaLHIO, IIO3HABATEJILHON JESITENbHOCTH, | HAyKy, TYMaHU3M,
MOJTYYCHHYIO U3 IPYTUX MIPUMEHEHHE OCHOBHBIX METO/IOB| TOJIOKUTEIBHOE
HCTOYHHUKOB IIO3HAHUS OTHOIIECHUE K TPYLY,

1[EJI€YCTPEMIIEHHOCTh

42 Ulabopatopnas pabora Ne2. KJ1accu(uuupoBaTh UCIIOJIb30BaHUE OCHOBHBIX YyBCTBO TOPJIOCTH 3a

«I/IqueHHe W30TEPMHUYECKOTO HU3Y4YCHHBIC 00BEKTHI U HUHTCJUICKTYAJIbHBIX OHepaHI/Iﬁ: pOCCI’IﬁCKyIO (1)I/I3I/ILIGCKYIO
npoliecca B rasex» SIBJICHUSI; 1EJ1aTh BBIBOJIBI U (opMyIMpOBaHUE TUIIOTES, HayKy, TYMaHU3M,
YMO3aKJIIOUCHUS U3 aHaJM3 ¥ CUHTE3, CPABHEHUE, MOJIOKHUTEITHHOE
HaOJI0ACHNH, U3YYEHHBIX o0o01ieHue, cucTeMaTH3alys, OTHOIIECHUE K TPYY,
buznveckux BBISIBJICHHE TPUYMHHO- EJICyCTPEMIICHHOCTD
3aKOHOMEPHOCTEH, CJICZICTBEHHBIX CBS3€H, IIOUCK
MIPOTHO3UPOBATh BO3MOXKHBIE | aHaIoOroB
pe3yJbTaThl;
Tepmoaunamuka(6 yacon)

43  |BHyTpeHHss SHEprHsl. §45 JlaBaTh OIpe/IEICHUS HCIIOJIb30BaHUE PA3INYHBIX TOTOBHOCTb K
U3YYEHHBIM MOHATHIM; UCTOYHHUKOB JIJISI TTOJTy4EHUS OCO3HaHHOMY BBIOOPY
Ha3bIBaTh OCHOBHBIE (dbuzmveckoit nHpopMaIu, JaabHEUIIen
MOJIOKEHUS U3Y4EHHBIX NOHUMAaHHE 3aBUCUMOCTH o0pa3oBaTenbHON
TEOPHIA U TUTIOTE3; ONMCHIBATh | comepkaHust U GOPMBI TPaeKTOPUH
U IEMOHCTpPAIMOHHBIE U npecTaBiIeHNss HHPOPMALIUU OT
CaMOCTOSITENTFHO TIPOBE/ICHHBIE| Ieell KOMMYHHKAIUN U
HKCIEPUMEHTBHI, UCTIONB3YS AT aapecara
3TOT0 PYCCKHUU S3BIK U S3bIK
¢bu3uky; KIaccupupoBaTh
M3y4eHHBIE OOBEKTHI U
SIBJICHHSI

44 |PaGota raza npu §46 JlaBaTh OIpe/IeTIeHUs WCIIOJIb30BaHUE PA3INYHBIX TYMaHU3M,

130MPOIIECCaX. W3YYEHHBIM TOHATHIM; WCTOYHUKOB JJISI TIOJTY4EHUS MOJIOKHUTETHHOE
Ha3bIBaTh OCHOBHBIE ¢uznyeckoil uHpopMmaIuH, OTHOIIECHUE K TPYLY,
MIOJIOKEHUS U3Y4EHHBIX MMOHUMaHHE 3aBUCUMOCTH LEJICYCTPEMIICHHOCTh

TCOpI/Iﬁ U THIIOTE3, OIMNCHIBATH

cosepxaHusi U GOPMBI
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U JEMOHCTPALlMOHHBIC 1
CaMOCTOATCIIBHO IMPOBCICHHBIC
OKCIICPUMCEHTBIL

npeACcTaBiIeHNus UHPOPMALIUU OT
Lejaed KOMMYHUKALMY U
ajpecara

45

PCHICHUSA MPAKTHUYCCKUX 3a/1a4,
BCTpCYAIOINXCA B

BBIOMPATH CPE/ICTBA peAIN3aLUU
L[eJIed ¥ IPUMEHSATD UX Ha

[lepBblii 3aKOH §47 JlaBaTh OIPEIEICHUS MCII0JIb30BaHUE PA3IUYHBIX I'YMaHU3M,
TepMOINHAMHKH. M3y4YCHHBIM TTOHSTHUSIM; MCTOYHHKOB JIJIS TOJTY9EHUS MOJIOKUTEITBHOE
Ha3bIBaTh OCHOBHBIE ¢duznveckoit nupopmanuy, OTHOIIICHHE K TPYY,
MOJI0KEHUSI N3YYCHHBIX NOHUMAaHHE 3aBUCHMOCTH eNICYCTPEMIICHHOCTb
TEOPHIA U TUTIOTE3; ONUCHIBATH | COMEpKAHUA U POPMBI
U IEMOHCTPALMOHHBIE U npejacTaBiIeHUs HHYOpMALUH OT
CaMOCTOSITENILHO IPOBE/ICHHBIE| I1eJIell KOMMYHUKALUHU 1
IKCTIEPUMEHTHI anpecara
46 PlaGopaTtopnas paGora Ne3 IPOBOJIUTH (pU3HUECKUit UCIOJIb30BaHUE Pa3IMYHBIX YMEHHE YIPaBJIATh CBOCH
«V3MepeHne ynenbHoit HKCIEPUMEHT MCTOYHUKOB JJIS TIOJTY4EHUS MO3HABATEIBHOM
TCIUIOTHI IUIABIICHIS JbIaY ¢busrueckoil nHPOpMaIHH, IESATeLHOCTHIO
MTOHWMaHHE 3aBUCUMOCTH
coJiepxKaHus U POpMbI
npecTaBiIeHus HHPOPMALIUU OT
1esielt KOMMYHUKALUU 1
azmpecara
47  [TerutoBble nBurarenu. Bropoi Vueb. JIaBaTh OTPEIEIICHHS UCTIOJIb30BaHUE PA3ITHUHBIX TYMaHH3M,
BAKOH TEPMOIMHAMHKH §48,49 W3YYEHHBIM MOHATHIM; MCTOYHUKOB JJISI TOJTy4EHUS MOJIOKUTEITLHOE
Ha3bIBaTh OCHOBHEIC ¢buznveckoit nHpopManuy, OTHOIIICHHE K TPYY,
MIOJIOKEHUS U3YUEHHBIX MOHUMaHHE 3aBUCUMOCTH 1eJICyCTPEMIICHHOCTD
TEOPHIA U TUTIOTE3; ONMCHIBATH | comepkaHus U (OPMBI
U IEMOHCTPALMOHHBIE U npecTaBiIeHus HHPOpMaLUU OT
CaMOCTOSITEITFHO TIPOBE/ICHHBIE| I1eJIell KOMMYHUKAIIUU H
9KCHEPUMEHTHI anpecara
48  |KonTposbHas padoTa Ne2 §37-49 MIPUMEHSTH IPHOOPETEHHBIE YMeHnue onpenensTh Leau U ¢dbopmupoBaHue
«MomnexymspHast pU3NKa» MIOBTOP 3HAHMA 10 HU3HKE IS 3a7a4M AeATeIbHOCTH, [ICHHOCTHBIX OTHOIIECHUH K

pe3ynbraTtaM 00yueHHs
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HOBCC,I[HGBHOI;‘I KHN3HU

IMPAaKTUKE

Mexanuuyeckue BOJIHbI. AKyCTHKA.(2 yaca)

49  |PactipocTpaHeHue BOJH B §50.51 | nmenaTh BBIBOABI U KCIOJIb30BAaHUE YMEHUU U TOTOBHOCTH K
YIIpyroii cpee. YMO3aKJIFOUCHUS U3 HABBIKOB Pa3IMYHBIX BUIOB OCO3HaHHOMY BBIOODY
[Teproueckye BOMHEL. HaOII0ICHUH, U3YYCHHBIX IMO3HABATEILHOM JICITECIIFHOCTH, | TanbHEHIIeH

(buznuecKux MPUMEHEHUE OCHOBHBIX o0Opa3oBaTeNbHOI
3aKOHOMEPHOCTEH, METO/IOB IMO3HAHUS (CUCTEMHO- | TpaeKTOpuu
MIPOTHO3HPOBATH BO3MOKHBIC WH(OPMAIMOHHBIN aHAITU3,

PE3yNbTaThl; CTPYKTYPUPOBATh | MOAETUPOBAHUE U T.1.) Ui

W3YYCHHBIN MaTepuar, W3YYCHHUS Pa3IMIHBIX CTOPOH

HWHTEPIIPETUPOBATH OKpYXKaromieu

¢busnveckyro nHGpOpMaIUIo JICICTBUTENILHOCTH

50 [3BykoBBIC BOJIHEL. BricoTa §52,53 | maBatb omnpeneeHus KCIIOJIb30BAHNUE OCHOBHBIX TyMaHU3M,

3ByKa. ekt Jomnepa. W3YYCHHBIM TOHSATHSM; HWHTEJUICKTYATbHBIX OTICPAIIHIA: MTOJIOKUTENHHOE

Ha3bIBATh OCHOBHBIC (dbopMynupoBaHHE THIIOTES, OTHOIICHUE K TPYAY,

TTOJIOKCHUS U3YICHHBIX aHaJIN3 U CHHTE3, CPaBHEHUE, EJICYCTPEMIICHHOCTh

TEOpUH U TUTIOTE3 0000I1IeHNE, CHCTEMAaTH3aIIH,
BBISIBJICHHE TTPUYUHHO-
CJICACTBEHHBIX CBS3CH, TOUCK
aHaJIOTOB

JuekrpocraTuka (15 yacoB)
Cuiibl 2JIEKTPOMArHUTHOTO B3aUMO/1efiCTBUSA HeNMOABHKHBIX 3apsi1oB(8 yacoB)
51  [DnekTpuyecKuil 3aps. §54 JaBaTh OIpeIeICHUS UCIIOJIb30BaHNE PA3ITUYHBIX TOTOBHOCTE K

KBaHTOBaHue 3apsaa.

HU3YUYCHHBIM ITOHATUAM;
Ha3bIBaTb OCHOBHBLIC
ITOJIOKCHU S N3YUCHHBIX
TCOpI/Iﬁ " TUIIOTE3

MCTOYHUKOB JJIs IOJTy4eHUs
¢duznveckoil nHpopmanuy,
MOHMMAaHHE 3aBUCUMOCTH
coJiepKaHus U POpPMbI
IpeJCTaBIeHUs HHPOPMALIUU OT
nesed KOMMYHUKAUA U
azpecara

OCO3HaHHOMY BBIOOPY
IaJbHEUIIeH
o0Opa3oBatenbHON
TPAEKTOPUU
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52  |[DnexTpuzanus Tei. 3aKoH §55 CTPYKTYpUPOBATh U3y4EHHBIH | HCIOIB30BAHNME OCHOBHBIX IrYMaHM3M,
COXpPaHEHHMS 3apsa. MaTepHuall; MHTEPIPETHPOBATh | HMHTEIJICKTYAIBHBIX ONEPAIMil: | MOJIOKUTENbHOE
¢buznyeckyro HHGpOpMaILuIo, (bopMynupoBaHuE TUIIOTES, OTHOLIECHUE K TPYLY,
MOJTYYSHHYIO U3 IPYTUX aHaJIU3 U CUHTE3, CPAaBHEHUE, LIEJIeYCTPEMIIEHHOCTh
HUCTOYHHUKOB 00o011eHne, cucTeMaTu3anus,
BBISIBIICHHE TPHYUHHO-
CJIEZICTBEHHBIX CBSI3€i
53 | 3akon Kynona. §56 IIPUMEHSATH IPHOOPETEHHBIE YMEHUE ONpPeeaTh eI U YMEHUE YIPaBJIATh CBOEH
3HAHUS 110 PU3UKE IS 3a/1a4u JAeSTENbHOCTH, ITI03HABATEIILHON
peleHust MPaKTUYECKUX 3a1a4,| BBIOMpATh CPEACTBA PEATU3ALMH| IEATEIbHOCTHIO
BCTPEYAIOIINXCS B HeNeil ¥ MPUMEHSTh UX Ha
MIOBCETHEBHOM JKU3HU IIPAaKTUKE
54 | HanpsbkeHHOCTB §97 JlaBaTh OIpeIEICHUS UCIOJIb30BaHNE YMEHUHN U I'YMaHU3M,
AJIEKTPHYECKOTO TIOJIS. U3YYEHHBIM MOHATHIM; HaBBIKOB Pa3JIMYHBIX BHJIOB MOJIOKUTEITLHOE
Ha3bIBaTh OCHOBHEIE MO03HABATENBHOM JIESITEIPHOCTH | OTHOIICHHE K TPYY,
MOJIOKEHUS U3Y4EHHBIX LeJIeyCTPEMIIEHHOCTD
TEOPHUU U TUITOTE3
55 | JIMHUU HaNPSHKEHHOCTH §58 JIeJIaTh BBIBOJBI U MPUMEHEHHNE OCHOBHBIX TOTOBHOCTb K
AJIEKTPUUECKOTO OIS YMO3AKJIIO4YEHUS U3 METO/IOB TIO3HAHUS (CUCTEMHO- | OCO3HaHHOMY BBIOODY
Ha0JII0/IeHNH, U3y4YEHHBIX MH(OPMaLIMOHHBIN aHAU3, JanbHENIIeH
¢buznIecKux MOJICIIMPOBAHUE U T.[.) IS o0pa3zoBaTenbHON
3aKOHOMEPHOCTEH, U3YUYEHHSI Pa3InIHBIX CTOPOH TPAaeKTOPUHU
MIPOrHO3UPOBATh BO3MOXKHBIE | OKpY)Karolen
pe3yabTATHI JeHCTBUTEILHOCTH
56 | Pemenue 3amau Ha MPUMEHSTH IPHOOPETCHHBIC YMEHHUE ONpPEeIsTh e U YMEHHUE YIPaBISATh CBOCH

HaIps’KCHHOCTb

3HAHUS 110 PUUKE JIS
pEIICHUS TPAKTUICCKUX 3a]1a4,
BCTPEUAIOIIUXCS B

3a/1a4u JeSTENbHOCTH,
BBIOMPATh CPE/ICTBA peAIN3aALUU
L[eJI€N ¥ IPUMEHSTh UX Ha

O3HaBaTEILHOU
NEITENbHOCTEIO.
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ANEKTPUYECKOTO TTOJISL. MMOBCEIHEBHOM KU3HU MIPaKTHUKE
57 DNEeKTPUYECKOE MOJIE B §59,60 | nmaBatb ompeneneHus KCIIOJIb30BaHNE OCHOBHBIX T'YMaHH3M,
BemecTse. JIMIICKTPUKH B W3YYCHHBIM MOHSATHUSM; WHTEJICKTYaTbHBIX ONEPAINi: | TOJOKUTEIBHOE
EKTPOCTATHYECKOM TOJTE. Ha3bIBaTh OCHOBHBLIE (dhopMyIupOBaHUE TUITOTES, OTHOIIIEHUE K TPYY,
MOJIOKCHUS U3YYICHHBIX aHaJlM3 U CUHTE3, CPaBHEHUE, [[EIeYCTPEMIICHHOCTh
TEOPHUH U TUTIOTE3; 0000111eHe, CHCTEMAaTH3alHs,
KJIaCCU(UITUPOBATH BBISIBJICHHE TTPUYUHHO-
W3Y4YECHHBIE OOBEKTHI U CIIEICTBEHHBIX CBSI3EH, IIOUCK
SIBJICHHS aHaJI0TOB
58 [[IpoBogHUKH B §61 CTPYKTYpUPOBATh U3YYCHHBIN | HCHOJIB30BaHUE YMEHUN U YMEHHE YIPaBISATh CBOCH
BIIEKTPOCTATHYECKOM IIOJIC. MaTepHas; HHTEPIPETUPOBATh | HABBIKOB Pa3IMIHBIX BHJIOB [M03HABATEIHLHOMN
¢busnueckyro nHGOpMaIHIo, MMO3HABATENILHON NEATEIbHOCTH, | AeATEILHOCTELIO
MTOJIYYCHHYIO U3 APYTUX MIPUMEHEHUE OCHOBHBIX
HCTOYHUKOB METOIO0B MO3HAHUS I
W3YYCHHS Pa3IMIHBIX CTOPOH
OKpYyXKaroleu
JIEHCTBUTEIILHOCTHU
JHeprus 3J1eKTPOMATHUTHOI0 B3aMMO/IeICTBHS HENMOABMKHBIX 3apsifoB (7 4acoB)
59 [[loTennman §62 JaBaTh OIpeIeICHHS UCIONIb30BaHNE YMEHUHN U TYMaHU3M,
BIIEKTPOCTATHIECKOTO TIOJIS. W3YYCHHBIM TOHSATHSM; HABBIKOB Pa3JINIHBIX BUJIOB MTOJI0KUTEILHOE
Ha3bIBATh OCHOBHBIC MO3HABATENBHON IEATEIPHOCTH | OTHOIIEHHUE K TPYAY,
MTOJIOKCHUSI N3YICHHBIX IEJICYCTPEMIICHHOCTh
TEOpHUH U TUTIOTE3
60 [Pa3HOCTH MOTEHIINAIIOB. §63 MIPUMEHSITH IPUOOPETCHHBIE HCIIOJIb30BAHME OCHOBHBIX YMEHHE YIPaBISATh CBOCH

3HAHUS 110 PU3UKE IS
pElIeHUs MTPAKTUIECKHUX 3a/1a4,
BCTPEYAIOIUXCS B
MTOBCETHEBHOM JKU3HHU, JUIS
0€301MacHOT0 UCTOIb30BaAHUS
OBITOBBIX TEXHUYECKHX
YCTPOMCTB

I/IHTCJ'IJ'IeKTyaJ'IBHBIX onepauI/Iﬁ:
(bopMyIHpOBaHUE TUTIOTES,
aHaJIM3 ¥ CHHTE3, CPAaBHEHHE,
00001IeHrE, CHCTEMAaTH3aIIH,
BBISIBIICHUE TPHYUHHO-
CJICACTBCHHBIX CBHSeﬁ, IIOUCK
aHaJIOTOB

MO3HABATEILHOU
JIEITENTHbHOCTBIO
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61 [DeKTPOEeMKOCTh yeIUHEHHOTO §64 MPOBOAUTDH (PU3UUECKUI YMEHHUE ONPENEIIATh UEIU U YMEHHE yNPaBiIsiTh CBOCH
IPOBOTHHKA. AKCIIEPUMEHT, OKa3bIBATh 3aJ1auu e TeNbHOCTH, MO03HABATEIBHOM
MEePBYIO MMOMOIIb IPU TPaBMax,| BBIOMpATh CPEACTBA pealu3aliu| AeATeIbHOCTHIO
CBSI3aHHBIX C JIAOOPATOPHBIM [eJIel U MPUMEHSATh UX Ha
000py/OBaHUEM U OBITOBBIMH | TPAKTHKE
TEXHUYECKUMHU YCTPOUCTBAMU
62 [DnekTpoeMKOCTh §65 ONUCHIBATh U HCII0JIb30BaHNE OCHOBHBIX TOTOBHOCTb K
KOHJICHCATOPA. JIEMOHCTPAIIMOHHBIC U MHTEJUICKTYaJbHBIX OTepaluii: | OCO3HAaHHOMY BBIOODY
CaMOCTOSITENILHO MPOBEICHHbIE| (HOPMYIUPOBAHUE THIIOTES, JanbHenIen
9KCIIEPUMEHTBHI, HCITOJIBb3YS aHaJM3 ¥ CUHTE3, CPaBHEHHE, o0pa3zoBaTenbHON
JUISL 3TOTO PYCCKUM A3BIK U 000011eHue, cucTeMaTH3aus, | TpaeKTOpUU
SI3BIK (PU3WKH, BBISIBJICHHE TTPUYNHHO-
KJaccuuIUpoOBaTh CJIEJICTBEHHBIX CBSI3€H, TOUCK
W3YYCHHBIC OOBEKTHI U aHaJIOTOB
SIBIICHUS
63 [DHeprus >MeKTPOCTATUIECKOTO §66 MIPUMEHSTH PUOOPETCHHBIC MCIIOJIb30BAHNE PA3ITMIHBIX TYMaHU3M,
oIS 3HAHUS 110 PUUKE IS MCTOYHUKOB JJIs TOy4eHUs MOJIOKUTETILHOE
pENICHUS MTPAKTUIECKUX 3a1a4,| Qu3ndeckoil nHpOpMaIny, OTHOIIICHUE K TPYY,
BCTPEUAIOIIUXCS B MOHMMAaHNE 3aBUCUMOCTH [EIeYCTPEMIICHHOCTh
MTOBCETHEBHOM JKHU3HHU, JUIS coJIepKaHus U (OPMBI
0€3011aCHOT0 MCI0JIb30BaHUS npeicTaBiIeHus] UHPOpMAIK OT
OBITOBBIX TEXHUYECKHX 1eeid KOMMYHHKAITUH |
YCTPOMCTB azpecara
64 |Pemenue 3amau §62-66 MPUMEHSITh IPUOOPETEHHBIE YMEHHE ONPEIENITh LeTH U
MOBTOp | 3HAHUS MO QUBUKE IS 3aJ1auM JesITENIbHOCTH,
peIIeHUs TPAKTUIECKHX 3a7a4, | BBIOMPATH CPe/ICTBA
BCTPEUAIOITUXCS B peanu3anuu nenen u
TTOBCETHEBHOM JKU3HH MIPUMEHSITh WX HA MTPAKTHKE
65 |KonrpoabHas pabora Ne3 MPUMEHSTh IPUOOPETEHHBIE YMEHHE ONPEIENITh LeTH U TYMaHU3M,
3HAHUA 110 PU3UKE IS 3aJ1a4uM JeSITEIbHOCTH, MOJIOKUTEITHHOE
«DJIEKTPOANHAMUKAY pelleHus MpakTUUeCKHX 3a7ay, | BbIOMpATh CpecTBa OTHOILIEHUE K TPYLY,
BCTPEUAIONTUXCS B peanu3anuu nenen u [EJICYCTPEMIICHHOCTh
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HOBCG,[[HCBHOfI KHU3HHU

IMPUMCHATDb UX HaA IIPAKTUKC

IHoBTOpenue (3 yaca)

66 |[loBropenue. MexaHuka u KJIacCU(UIUPOBATh U3YUEHHbIE | MCIOIb30BAaHUE PA3INIHBIX TOTOBHOCTB K
IEKTPOIMHAMUKA O0O0BEKTHI U ABJICHUS; Je1aTh VCTOYHUKOB JJIS IIOJyYEHUS OCO3HaHHOMY BBIOOpPY

BBIBOJIBI U YMO3AKIIOUECHUSA ¢busnveckoit nuopmanyu, JaJIbHENIIEH
U3YyYEHHbIX (PU3NYECKUX IIOHMMAaHHUE 3aBUCHUMOCTH o0pa3oBaTenbHON
3aKOHOMEPHOCTEH, coJepKaHus U POpMbI TPAEKTOPUHU
CTPYKTYPHUPOBATh U3y4EHHbIH | NpelcTaBieHHs HH(OPMALUU OT
MaTepHual, HHTEPIIPETUPOBaTh | LeNel KOMMYHHUKALUU U
¢duznyeckyro HH(GoOpMaIuio, azpecara
MIOJIYYEHHYIO U3 IPYrUuX
VICTOYHUKOB

67 |[loBropenue. MonekymnsapHast UCIIOJIb30BaHNUE OCHOBHBIX yMEHUE T€HEPUPOBATh UICU U 4yBCTBO TOPJIOCTH 3a

rsuka. MHTEJUIEKTYAJIbHBIX OIlepalui: | ONpenessaTh CPEeACTBa, POCCHICKYIO (DU3NYECKYIO

(dbopMynupoBaHUE TUIIOTES, HE0OXO0IMMBIE TS UX HayKy, T'yMaHU3M,
AQHAJIN3 U CUHTE3, CPAaBHEHUE, peanuszanuu IOJIOKUTEIIBHOE
00o011eHne, cucTeMaTu3arus, OTHOIIEHUE K TPy,
BBISIBJICHHUE TPUYNHHO- LEJIEYCTPEMIICHHOCTh
CJICICTBEHHBIX CBS3€U

68 |MToroBas KOHTpOJbHAs paboTa AQHAJIM3UPOBATh U OLICHUBATh HCIIOIb30BAHNE YMEHUN 1 T'YMaHM3M,
MIOCJIEICTBY IJIs1 OKPY’KAIOIICH| HABBIKOB pa3/IMYHBIX BUJIOB MTOJIOXKUTEIBHOE
cpelibl OBITOBOI U IT0O3HABATEJIBHON EATEIbHOCTH | OTHOLIEHUE K TPYAY,
IIPOU3BOICTBEHHOMN LEJIEYCTPEMIIEHHOCTD

JIeATEeIIbHOCTH YeJIOBEKa,
CBSI3aHHOM C UCIIOJIb30BAaHUEM
(UBUYECKUX MPOIECCOB

I'oa: Ypokos — 68, KonTpoJibHbIX padot — 4, JIJabopaTopHbIX padort - 3
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KasiengapHo- TeMaTH4ecKOe IVIAHNPOBAHUE
11 knacc (6a30Bblil ypOBeHb)

Ne Tun ypoka TpeOGoBanus K ypoBHIO Hat
Tema ypoka JJIeMeHTBI CoiepKaAHue Bun konTpoJs
n/n NOATrOTOBKH Y4aIUXCS a
DuekTpoaunamMuka (21 yac)
IlocTosiHHBIN dJ1eKTPUYECKHI TOK 9 4acoB
DJIEKTPUUECKUI TOK. VYpok  u3yuenus | CBoOonHble  dneKkTpuueckue | 3HATh/ MOHUMATH
Cuna toka. MHCTpyKTaXX | HOBOrO Marepuaia | 3apsjbl B poBOAHUKE. | CMbicn nonamuil: Gpu3nyecKoe
o Th. Hanpasnennoe JBUKCHUE | SIBIICHHUE;
AIIEKTPUYECKUX 3apsnoB. | Cmbicn pusuueckux
Onektpuueckuit Tok. Cuna | eeruuun: 3neMeHTapHbIN
ToKa. Cesa3b  cunvl moka ¢ | DIEKTPUYECKU 3apsf, cuia
HanpaeieHHou cKopocmbio | TOKa;
08uUdICeHUs. 3apsaxcennvix | Bknao 3apyodescnvix
uacmuy. YueHbIX, 0Ka3aBIINX HauboblIee
BIIMSIHME HA Pa3BUTHE QUBHKY;
YMmerh .
OpoHTATBHBIN
1/1 Ilpumensamo nonyuennvle 3HaHUs
07151 peutenus husuyeckux 3a0au, onpoc
Onpeodenamp: Xapaxrep
¢bu3myeckoro mnporecca no
rpaduky, Tadnuue, GopMmyIie;
Hcnonvzoeamv npuobpemennuvle
3HAHUA U YMEHUS 8
NPAKmuyecKotl 0esimeabHOCmu U
NOBCEOHEBHOU HCUSHU
ons. obecrieuenus bXK/I B
MPOLIECCE UCTIONb30BAHUS
OBITOBBIX JIEKTPONPHOOPOB;
2/2 Uctounuk TOKa B | KOMOMHUPOBaHHBI | YCJIOBHE CYIIECTBOBAHUS TOKa | 3HATH/ MOHUMATH @pOoHTaIBHBII
AIEKTPUYECKOMN LIETIH. 51 B nposoaHuke. Mcrounuk | Cusica ghusuueckux onpoc
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SIC.

TOKa. Buowi
NOCMOSHHO20
moxa. JIBIKeHUEe 3apsHKCHHBIX
YacTHI] B HCTOYHHKE TOKA.
OJ1C ucToYHMKA TOKA.

UCnoO4YHUKO6

6eIUYUH: CUIIA DTICKTPUYECKOTO
TOKa;

Cmuicn nonamuii: cuia,
¢bu3nyecKas BeIMYNHA

YmMmern
Hcnonvzoeams npuoopemennvie
3HaHUA u yMeHus 6

npaxmuuecxoﬁ oesamenbHoCmu
U NOBCEOHEBHOIL HCUHU

3aKkoH Owma JUIS
OJIHOPOIHOIO
IpoBOAHMKA  (ydacTka
1eTIN )

Ypoxk  u3ydeHus
HOBOI'0 Marepuania

3aBUCUMOCTh CHJIBI TOKa B
IIPOBOIHHUKE OT
MIPHIOKEHHOTO K HEMY

HanpspkeHusi. ConmpoTUBIICHHE
poBoAHMKA. 3akon Oma 014
00HOPOOHO20 NPOBOOHUKA.

3HaTh/ NIOHUMATH

Cmbicn nonamuii: puznyueckas
BCJIMYMHA;

Cmuicn ¢puszuueckux

6eIuYUH: CUJIa TOKA,
HaIpsDKEHUE, COPOTUBIICHHUE;

3/3 J: Amnepmerp. Bknao 3apyoescnvix Pemenue 3anau
["anpBaHOMETp. YueHbIX, 0Ka3aBIINX HauboblIee
BJIMSIHAE Ha Pa3BUTHE QU3NKH;
Ymernb
Onpeodenamp: Xapaxrep
¢bu3myeckoro nporecca no
rpa¢uky, Tadnuue, Gopmye;
3aBUCUMOCTb YJIENBHOIO | YPOK MpUMeHeHHs | 3aBUCUMOCTh yaenbHoro | 3HaTh/ NOHUMATH
COTTPOTHBIICHUS 3HAHWH COMPOTUBIIEHUSI TPOBOJIHUKA | Cublca pusuueckux
IIPOBOJTHUKOB U U NOJIYNPOBOOHUKA OT uX | enuuun: 3IEKTPUIECKOe
4/4 | TIOTYTPOBOTHHKOB oT TEMIIepPaTypHI. COTIPOTHUBJICHUE; Pemere 3aan
TeMIIEpaTypBl. J: 3aBUCUMOCTD  yZIEIBHOIO | YMETh
COTIPOTHBIICHUSI METaUIOB U | [[pUMEHATH NOTy4eHHbIC 3HAHHS
MOJIYIIPOBOTHUKOB OT | AJs perieHus: PU3NUECKUX 3a1au;
TEMIIePaTypPHI.
CoenuneHus VYpoxk npaktukym | Pa3BerBneHHas snekTpuyeckas | 3HaTh/ MOHMMATH
5/5 MIPOBOJHUKOB. uenb. Bungel  coegunenuyt | Cubica ghusuueckux Pewwerye 3a1a4
MIPOBOJTHUKOB. 6enuYUN: CUJIa TOKa,
ITocnenoBarensHoe, HanpsDKEHUE, dJIEKTPUIECKOe
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[apajuIeIbHOE
U cMewanHoe COEJUHEHHE
IIPOBOJHUKOB.

CONPOTHUBIICHHUE;
YMmern

HccaenoBaTh MOCICAOBATCILHOE
U TapajuleIbHOE  COCIUHCHHE
MIPOBOJIHUKOB.

3aKoH Oma
3aMKHYTOU IICTH.

JUIIS

Ypoxk  u3ydeHus
HOBOI'O Marepuania

OC: 3amkHyTas
AIIEKTpUYecKas 1elb ¢ OJAHUM
MCTOYHUKOM TOKA. 3aMKHYTas
1enb C HECKOJIbKUMU
WCTOYHUKaMH Toka. [IpaBuio
cinoxenus I/C MCTOYHUKOB.
3akon OMa 11 3aMKHYTOU
Henu.

3HaTh/ NOHMMATH

Cmuicn ¢puzuueckux

6euYun: CUa TOKa,
HaIpPsDKEHUE, SJIEKTPUUECKOe
conpotusnenue, JC;

Cmuicn puszuueckux

3akono6: OMa JUIsl IOJTHOM 1eNH;
Bxnao 3apybescnvix

OpoHTATBHBIN
6/6 YUeHbIX, OKa3aBIINX HAUOOJIbIIICE
BIIUSTHUE HA pa3BUTHE PU3UKH; onpoc
YmMmern
Ilpumenamo nonyuennoie
3HAHUA ONA peulenus
duszuueckux zaoau;
H3mepamp: cuny ToKa,
HaIpPsDKEHUE, dJIEKTPUUECKOE
conpotusnenue, JC.
W3mepeHune cuibl TOKa U | KOMOMHUPOBAHHBI | AMIIEPMETP. BoasT™merp. | 3HaTh/ noHUMATH
HaIIPSKCHUS. 51 [IpaBuna BxmoueHus ux B | Cubica nonamuil: huznyeckas
uenb. TOYHOCTP W Tpelesl | BEJIMYUHA;
U3MEpEHUS Cmoicn puszuueckux
AIIEKTPOU3MEPUTEIBLHOTO 6euyun: CUiIa ToKa,
717 npubopa. [IynT U | HaIIpsDKEHUE, DJIEKTPUYECKOE @pOoHTAIBHBIN
JIOTIOTHHUTEIIFHOE conpotusnenue, IJC; onpoc
COIPOTHUBIICHUE. Ymern
J: DIeKTpou3MEPUTEIBHbBIE [TpuMeHsITh MOTy4YEeHHbIE 3HAHUS
MIPUOOPHI: amriepMmeTp, | ais pemeHus GU3NIecKux 3a1ad;
BOJIBTMETP. Hzmepamp: cuily TOKa,

HaANpPsDKEHUE, SJIEKTPUUECKOe
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conporusienue, DJC;

TemmnoBoe JeHcTBHEC
AJIEKTPUYECKOTO  TOKa.
3akon Jxoyns- Jlenna.

Ypok

W3Yy4YEHHUS

HOBOI'O MaT€puraia

PaboTa »nekTpuueckoro TOKa.
MoIHOCTh  AJIEKTPUUECKOTO
ToKa. 3axon [{ocoyas- Jlenya.
H: Tennosoe Oeticmsue
9IeKMPU1eCcKo2o moka.

3HaTL/ MOHUMATH

Cmoicn nonamuii: puzndeckas
BEJIMYMHA;

Cmuicn ¢puzuueckux

éenuyun: paboTa, MOIIHOCTS,
KOJIMYECTBO TEIUIOTHI;

Cmbicn puzuueckux 3aKonoas,

OpoHTAIBHBIN
8/8 NPUHUUNOG U
nocmynamos: Jxoyns- Jlenua; onpoc
Bxnao 3apybescnvix
YueHbIX, OKa3aBIINX HanOOJIbIIee
BIIUSTHUE HA pa3BUTHE PU3UKH;
Ymernb
Boruncnsars MOIIHOCTb
AJIEKTPUYECKOTO TOKA.
99 K/p Ne 1 «HOCTUOSIHHLIﬁ KonTposns 3Hanuit IIpuMeHATH MOTYyYEHHBIE 3HAHUSA K/p
3JIeKTPUYECKUI TOK» K PEIIEeHUIO0 3a/1a4
MarHutHoe noje 6 4acoB
MaruautHoe Ypok  wusydenus | [locmosannvie 3HaTH/ IOHMMATH
B3alMO/ICIICTBHE. HOBOTO MaTepuaya | machumol. MarautHoe mnone. | Cmoicn
MarnutHoe noJe MaruutHoe noje TOKA. | ROHAmMUIL: DIEKTPOMArHUTHOE
JIEKTPUYECKOI0 TOKA BekTop MarHuTHOM MHAYKIHUU. | MIOJIE;
ITpuHnun CyHEepHO3HULNY | YMeTh
10/1 MAarHUTHBIX noneu. | Onucvieamo u 00vACHAMD OpoHTATBHBIN
MarnutHoe noje TOKA. | pe3yivmamul HAONI0O0EHUN U orpoc
BekTop MarHuTHON MHAYKIWU. | IKCHEPUMEHMO06: B3aUMOJCICTB
[TpuHIMI CYINEPHO3ULMH | U€ TPOBOAHUKOB C TOKOM;
MarHUTHBIX MOJIEH. JIefiCTBHE MarHUTHOTO MOJIsl Ha
J: MarautHsie CBOMCTBA | IIPOBOJIHUK C TOKOM;
BEIECTBA.
MaruautHOE nosie | koMOuMHMpoBaHHBI | 3akoH  Ammepa. Monyns | 3HaTh/ HOHUMATH DrsnaccKkuii
11/2 | s;mexTpHyeckoro  TOKa. | i BEKTOpa MarHuTHOU | Cmblcn nonamuii: GU3NIECKOE
JIunun MarHUuTHOU AHIYKLUU. SIBJICHUE, B3aUMOICHCTBHE, AHKTART
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AHAYKLIWUU. J: MarautHoe 3JIEKTPOMATrHUTHOE MOJIE,
B3aMMOJICIiCTBHE TOKOB. | HHAYKIUS MATHUTHOTO MOJIS;
BzaumopeiicTBue Cmuicn puszuueckux
[IOCTOSSHHOTO ~ MAarHuta ¢ | 3aKoHoe: Amrepa;
TOKOM. Bknao 3apyéescnvix
YueHbIX, OKa3aBIIUX HauOoIbIIIee
BIIUSTHUE HA pa3BUTHE PU3UKH,
Ymernb
Omnpenensars HalpaBJI€HNE JIMHUN
MarHMUTHON MHTYKIUH.
HevictBue  marautHoro | Ypok  wusyuenus | OC: Cuna Jlopenna. | 3HaTh/ NIOHUMATD
nmoJisi Ha TPOBOJHUK C | HOBOro marepuaina | Tpaekropuu nBrkeHus | Cmoicn nonamuii: Gu3nueckoe
TOKOM. YacTHUIL B OJTHOPOJIHOM | SIBJICHHE;

MAardsuTHOM IIOJIC.

Cmuicn puzuueckux
6eIUYUH: CUJIA, UHITYKIHSI

12/3 MAarHMTHOTO IT0JIS, g;r; OOHCTaHLHHH
AJIEMEHTAPHBIN JIEKTPUUECKHUM
3apsn;
Ymers llpumensamo nonyyennvle
3HAHUsL 011 peuleHusi Pu3U4ecKux
3a0ay;
HevictBue  mMarHuTHOrO | Ypok  m3yueHus | [IpumeHeHne MarHUTHBIX 3HaThH/ IOHMMATH
NOJII Ha JIBWKYILMECS | HOBOTO MaTepHalla | IoJIel B HAyKe U Bknao poccuiickux u
3apSYKEHHBIE YACTHILIBI TexHuke. Macc- 3apyoesrcHbvix
13/4 cnekmpozpadh. L{uxnompon. YueHbIX, OKa3aBIINX HanboblIee
BIIUSTHUE HA pa3BUTHE QU3UKH;
YMeTh: Beraucusars cuiy,
JIEHCTBYIOIYIO Ha
AIIEKTPUYECKUH 3apsil.
B3anmoneiictere KOMOWHUPOBaHHBI | J[BIOKeHHE 3apsuKEHHBIX | 3HATH/ MOHUMATD
IEKTPUYECKUX  TOKOB. | U 4aCTHULL B OJTHOPOAHOM | Cmblcn nonamuii: puznyeckoe
14/5 | MarauTHBIH TOTOK . MarHuTHOM moJjie. JIBIKEHHE | SBJICHUE, TECT
3apSKEHHBIX 4acTHUIL B | Cmbicn ¢pusuueckux
HEOJHOPOJAHOM  MAarHUTHOM | 6eu4un: CWIa, UHIYKIUS

55




nosie. 3apspKeHHbIE YaCTHUIBI B
MarHUTHOM I10JI¢ 3eMIIH.

MarHuTHOTO TOJIs,
AJIEMEHTAPHBINA JICKTPUUCCKUI
3aps;

Bknao 3apyoeicnoix

YUeHbIX, OKA3aBIIUX HAUOOIbIIICE
BIIUSTHUE HA pa3BUTHE PU3UKH;
YmMmern

CpaBHMBaTh IOTOK JKUJIKOCTU U
MarHuTHBIN TTOTOK.

OHeprus MarHMTHOIO | KoMOMHUpoBaHHbI | Pabora CHJIBI Awmnepa. | 3HaTh/ NOHUMATH
MOJISl TOKA. i NHaykTuBHOCTE  KOHTYpa C | Cmbica ghusuueckux
TOKOM. DHEpPrus MarHuTHOTO | @eiuuun’ cuia, pabora,
OIS WHIYKTUBHOCTH MarHUTHOTO
15/6 I0JIAA, DHEPIus @pOHTAIBHBIN
AIIEKTPOMArHUTHOTO TOJIS; orpoc
YmMmern
BbrancnsaTe ”HIYKTUBHOCTD
KaTYIIKHA, SHEPTUIO0 MAarHUTHOTO
OIS
DJIeKTPOMarHeTu3mM 6 4acos
OJC B mnpoBonHuke, | Ypok  u3ydeHus | [elicTtBue BHEIIHETO | 3HATH/ MOHUMATH
JIBIDKYIIIEMCS B | HOBOT'O MaTepuaja | MarHUTHOTO noJist Ha | Cmeicn nonamuii: pusnueckoe
MarHuTHOM TIOJIE. pa3HOMMEHHbIE  3apsibl B | SIBJI€HHUE, B3aUMOJCHCTBUE;
MIPOBOJTHUKE. Pasnenenne | Cmoicn puzuueckux
Pa3HOMMEHHBIX  3apsiioB B | eiuyuH: VHIYKIUS MarHUTHOTO
MpOBOAHUKE ToA newicTtBueM | noms, 9C nHaykuu,
MarHUTHOTO TOJS. SIBleHHE | MArHUTHBIN MOTOK;
16/1 i Pemenne 3amau
5M WH]TYKIIAH. OC | Bxknao 3apybescnvix
uHAYKIUA.  VHAYKIMOHHBINA | yueHsblx, OKa3aBIINX HAUOOIbIIICe
TOK. BIIMSIHUE HA Pa3BUTHE (QU3HKH;
J: 3aBUCUMOCTD S1C | Ymersn
WUHIYKIHH oT CKOpOCTH | AHaAM3UPOBAThH pazneneHue
M3MEHEHUS MarHUTHOTO | 3apsiI0B B MIPOBOJIHUKE,

MOTOKA. (11 TPOBOJHUKA B

JABMOKYIIEMCS B MArHUTHOM IT10JIC.
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MarHUuTHOM TI0JIC)

DJIeKTpOMarHuTHas koMOuHMpoBaHHbl | OnbiTel  Papanes. SBnenue | 3HaTH/ MOHUMATH
WHTYKIUS. 71 OM wunayknuu. 3akoH OM | Cmbicn nonamuii: Gu3ndeckoe
uHaykiuu. [Ipasuio Jlenua. SIBIICHHE, B3aUMOACHCTBHE;
J: 3aBUCUMOCTD SJC | Cmoicn pusuueckux
UHIYKIHH oT CKOPOCTH | @e/1uyuH: UHIYKIHUSI MATHUTHOTO
U3MCHEHUSA MarauTHoro | mosist, C unayKIuu;
MOTOKA. (mmst aro6oro | Cmeicn ghuszuueckux 3aKoHos, .
OpoHTATBHBIN
17/2 U3MEHEHUs MarHuTHOIO | npunyunoe u OLIDOC
MOTOKA B KOHTYpE) nocmynamog: 3aKkoH DM p
MHIyKUUHU, npasuio Jlenna;
Bxnao 3apybescnvix
YUeHbIX, OKa3aBIINX HAUOOJIbIIICE
BIIUSTHUE HA pa3BUTHE PU3UKH;
YmMmern
Boruucnate 3/1C unpykumm.
Toxkn  3aMbIKaHUS  H Omnrbrta @apages ¢ karymkamu | 3HaTh/ IOHUMATh
pa3MbIKaHUSI. VYpok npakTUKyM | U TOCTOSSHHBIM MarHUTOM. Cmbict nonamuii: hpuznyeckoe
SIBIICHHE, B3aUMOICHCTBIHC;
Cmuicn puszuueckux
6euyuH: UHIYKIMS MarHUTHOTO
18/3 nosisi, DJIC uHAyKIMH;
Ymern
OnuceiBaTh U OOBSICHATH
BO3HUKHOBEHHE WHTYKIIHOHHOTO
OKa TpU 3aMBIKaHUU U
pa3MBIKaHUU TIETH.
Hcnonb3oBanue OC: Vcmpoiicmeo u npunyun | 3HaTh/ IOHUMATH
AIEKTPOMATHUTHOMN Oeticmsus mpancgopmamopa. | Yempoiicmeo
19/4 | MHAYKIAN. Kosgppuyuenm mpaucgopmamopa u ®poHTaTBHBII
mpancpopmayuu. Toku Pyko. | 2enepamopa nepemennozo oIpoc

Hnoykyuonnvie neuu. [lpyeue
NpUMEHeHUs  UHOVKYuUU U

moka.
YMmeThb
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CAMOUHOYKYUU 8
mexHuke. 3awuma

KOHMAKMO8 3JIeKmponpubopos
om MOK08 CaMOUHOVKYUU npu

Ilpueooums

UCNOb308ANHUA
INIEKMPOMAZHUMHOU UHOYKUUU
6 COBPEMEHHBIX MEXHUYECKUX

npumepul

BKIIOYEHUU U BbIKI0YEHUU. ycmpoiicmeax.
Maruurtoanekrpuueckass | Ypok — usydenus | 9JIC B pamke, Bpamarouieiics | 3HaTh/ NOHUMAThH
UHYKIMS HOBOI'O MaTepuajnga | B OZHOPOJHOM MAarHUTHOM | Cmulcn

nosie. YCTpOMCTBO U IIPUHLUIL

ROHAMUIL: IEKTPOMArHUTHOE

JeicTBUS re’epaTopa | more;
IIEPEMEHHOTO TOKa. | Cmouicn puzuueckux
AMITTUTYIHOE 3HAUCHUE | ge1uyuH: MaTHUTHBIN MOTOK, .
OpoHTATBHBIN
20/5 MEPEMEHHOTO HAMNpPSKEHUSI W | MHIYKIHS MAarHUTHOTO TIOJIS, OIIDOC
Toka. YactoTa mepeMeHHOro | cuiia TOKa, HampshKEeHue, p
TOKA. 4acToTa;
Ymernb
Brruncnars epuon
COOCTBEHHBIX  KoyieOaHWil B
KOHTYpe
Jlabopamopuasa paboma | Ypok npaktuky™m | Jlabopamopnasa padoma Nel | Ymemw: Hccnedosameo
No] «H3yuenue sagnenuil «H3yuenue aenenui | 3aeucumocme I/]C unoykuyuu
21/6 INNEKMPOMAZHUMHOTUL INNEKMPOMAZHUMHOTL Om CKOpocmu 08UMNCEHUS Beinonnenune
UHOYKYUU) UHOYKUUU) npoeoOHUKaA, €20 ONUHbL U paboThI
MOOYNIA 66KMOPA MAZHUMHOU
UHOYKYUU.
DJIEKTPOMarHuTHOe u3aydeHue 21 yac
N3iay4yenne u npuemM 3J1eKTPOMATHUTHBIX BOJIH paguo- 1 CBY- nnana3ona S yacos
DJIEKTPOMAarHuTHHIE Vpok  wm3yudenus | OnwiT I'epua. OMB. Buxpegoe | 3naTh/ mnoHUMAaTh
BOJIHBI. HOBOT'O MaTepuasna | 21eKmpuueckoe Cmuvicn
none. B3anMocBs3b ROHAMUIL: SIEKTPOMArHuTHas
22/1 SMEKTPHIECKOTo U | BOJIHA;
MarHuTHoro mnosied B OMB. | Cubicn puszuueckux
CKOpoCTh  pacnpOCTpaHEHUS | 6€AUYUH: CKOPOCTB;

OMB. Uznyuyenune DMB.

Ymern
Onpedenamp: XapaxkTep
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¢du3mveckoro mnporecca mno
rpaduky, Tadauie, hopmyie;

23/2

Pacnpoctpanenue OMB.

KOM6I/IHI/Ip0BaHHBI

u

berymas

TapMOHHUYCCKasd

OMB. [Ilepuon, wyactora u
JuimHa BojiHbL [lomspuzanus
BOJIH. DPOHT BOJIHEIL.

3HaTh/ MOHUMATH

Cmuicn

ROHAMUIL: PJICKTPOMArHUTHAS
BOJIHA;

Cmuicn ¢puzuueckux
éeuyuH: TIepUo/l, 4acToTa,
aMILIUTY]1a, CKOPOCTb;

YMmerhb

BbruncnsaTe ATUHY BOJIHEL

TCCT

24/3

Oueprusi, J[laBnenue u
UMITYJIBC
AJIIEKTPOMATrHUTHBIX
BOJIH.

Vpoxk  wu3yudeHus
HOBOI'O Marepuania

HMHTEHCUBHOCTD BOJIHBI.
3aBUCUMOCTh HMHTEHCHBHOCTH

OMB ot

paccTostHUsS 110

HCTOYHHMKA H €ro 4YaCTOThI.

OHeprus,
BOJIHO.

HepeHOCHMast

3HaTL/ MOHUMATH

Cmuicn

ROHAMUIL: PJICKTPOMArHUTHAS
BOJIHA;

Cmuicn puszuueckux
éeiuyun: TIEpUo/l, 4acToTa,
JUTHHA BOJTHBI, aMILTUTY/IA,
CKOPOCTh, MHTEHCUBHOCTb,
SHEPTHs;

YMmerb

OOBICHITE BO3JIECHCTBHE
COJTHEYHOT'O U3ITyYeHUS Ha
KOMETBI, CITyTHUKH 1
KOCMHUYECKHE aIllaparkl.

OpoHTaTBHBIN
orpoc

25/4

Cnextp OMB.

Vpok  wu3ydeHus
HOBOT'0 MaTepuasia

Jnamnazon

qacToT OM

n3nyuenuit. Cnextp OMB.

3HaTL/ NOHUMATH

Cmoicn

ROHAMUIL: DJICKTPOMArHUTHAS
BOJIHA;

Cmuicn puszuueckux

ée/iuyun: IJIMHA BOJIHBI, YaCTOTA;
YmMmerb XapakTepu3oBaTh
JUATIa30HbI JJIUH BOJIH CIIEKTpPa
OMB.
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Paguo- u CBY- BoiHbI B | KOMOMHUPOBAaHHBI | Buowl paouoceéasu. | 3HaTh/ MIOHUMATH
CpE/ICTBaX CBS3H. 51 Mooynayusa. Buoel mooynsayuil. | Cmelcn pusuueckux
Hemexmuposanue. 6euyuH: AMILIUTY/A, YacTOTa;
26/5 H: Monynamus u | Ymems: onienuBath poJib Poccuun
JETEKTUPOBAHNE B Pa3BUTUU PaJUOCBS3H.
BBICOKOYACTOTHOTO ~ CUTHAJIA.
JleTexTopHbIi
pasMONPHEMHHUK.
BoJiHOBBIC CBONCTBA cBeTa 7 4acoB
ITpunnun I'roiirenca Vpox  wn3yuenus | ®pont  BoaHbl.  [IpuHnun | 3naTb/ noHMMATH
HOBOTO MaTepuana | ['rolrexca. Hanpasnenue | Cuoicn
pacnpocTpaHeHUs (GpoHTa | nOHAmMuUIL: STEKTPOMATHUTHAS
27/1 BOJIHBI. JIyu. Cser- | BosHa, J1yy; Dusnyeckuit
AJIEKTPOMarHuTHas BOJIHA. Ymemp: 00bsCHATD JUKTaHT
MPSIMOJIMHENHOE
pacnpocTpaHEeHHE CBETa C TOUKU
3pEeHUs BOJIHOBOW TEOPUHU.
[Ipenomnenue BOJIH. | KOMOMHHUpOBaHHb! | OTpaxkeHne  BOJNH.  YTJbl | 3HATH/ MOHUMATH
Otpaxxenue BOJIH. | 1 NaJeHus u orpaxkeHus. | Cmuicn
Hucnepcus csera. 3epkanpHoe U auddy3HOE | nOHAmMuUIL: HIEKTPOMArHUTHAs
OTpa)XCHHUE. N300pakeHue | BOJIHA, Ty4 3aKOHBI OTPa’KEHUS
IpeIMeTa B INIOCKOM 3epKajie. | CBETa;
IIpenomnenue BouH. Yrusl | Cueicn pusuueckux
NaJeHusT W TOPEJOMIICHUS. | 6eIUYUH: TTOKA3aTeNb
3aKOH TPENOMJIEHMSI BOJIH. | IIPEJIOMIIEHHS, CKOPOCTb;
28/2 AOCOTIOTHBIH nokasatens | Cmbict puzuueckux 3aKoHos,

npenomiieHus: cpenpl. IlonHoe
BHYTpPEHHEE OTpa’KeHUe.

HPUHYUNOG U
nOCHY1amMO08: 3aKOHBI
OTPaKEHUS U MPETOMIICHHUS
CBETA;

YMmeThb

UwuTaTh 3aKOHBI OTPAXKEHUS U
HpCJIOMJIeHI/IH CBETa.
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WutepdepeHiyst  BOJH.
Bzaumnoe ycunenue u
ociabieHue  BOJH B
IPOCTPAHCTBE.

Ypok  u3yudeHus
HOBOI'O Marepuania

CnoxxeHue BOJH OT JIBYX
HCTOYHHUKOB.
Wurepdepennus. Kocepenmmu
ble BOJIHbL. Yenosus
KO2epeHmHOCmu

60/11. Y CIIOBHS
BO3HUKHOBEHUSI MUHUMYMOB U

3HaTL/ MOHUMATH

Cmuicn

ROHAMUIL: SJICKTPOMArHUTHAS
BOJIHA; DJICKTPOMAarHUTHas
BOJIHA; CYINEPIO3ULINU
AJIEKTPOMArHUTHBIX BOJIH;

29/3 MaKCHUMYMOB upu | Cmeicn puzuueckux eenuuun: et
UHTEpPEPEHINH BOJIH. | Cmblcn pusuueckux 3aKoHog,
MaxkcumanbHas U | npunyunoe: cynepno3unun
MUHHMAaJIbHAS AIIEKTPOMArHUTHBIX BOJIH;
pe3yabTUPYIOLIHE YMmerh
WHTCHCUBHOCTH npu | Onpenensars ycaoBus
UHTEPPEPEHIIMY KOTEPEHTHBIX | KOT€PEHTHOCTH BOJIH.
KOJICOaHUH B OIpeNeIeHHON
TOYKE IPOCTPAHCTBA.
Korepentnsle ncrounuku | Ypok  usydenus | OC: Oneir  Onra. Vcnosus | 3HaTh/ noHUMATH
cBeTa HOBOTO MaTepraia | BOSHUKHOBEHUS MUHUMYMOB U | Cmblca ghuzuueckux
MaKCHMYMOB  OCBEILCHHOCTH | 6€U4UMH: IEPUOLL, HACTOTa, T
30/4 npu UHTEPPEPEHINN | aMIUTUTYAa KOJIeOaHHI;
ceera. [Ipoceemnenue Ymernb FICTATT
ONnmMuKu. OnuceiBaTh HHTEPPEPEHIUIO
CBETA.
Hudpaxus csera. KOMOMHHpOBaHHb! | MckaxeHue BOJIHOBOTO | 3HATH/ MOHMMATH
51 bponta B cpeae. SBnenue | Cmbica
mubpakuuu.  Judpakuus Ha | nowamuii: 31eKTpoMarHuTHas
wenu. Ilpunyun  [oticenca- | BOJIHA;
315 @Dpenens. 3ona Dpenens. Ymerb OnuceiBath 1 CamocrosiTenbHa
OOBSICHATD PE3YNbTaThI g pabora
HaOJIFOEeHNI 1
AKCIIEPUMEHTOB PacCIpOCTPAHEH
Ue 3JIEKTPOMAarHUTHBIX BOJIH,
TudpaKIus CBETA,
32/6 | JlaGopaTopHasi Ypok npaktukym | JlaGopaTopHas pabGota Ne 2 | YMers: onuchIBaTh a/p
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padoraNe2 «Habnwoenu
e unmepgepenyuu u
oughpakyuu ceemay

«Habmonenne
uHTephepeHun U AU PaKIun
CBETa»

UHTEpPEPEHIHIO U AUPPaKIIIO
cBeTa

Koutpoasnasa pabora | Pemenue 3anay. Konrponbaas pabora Ne 2 | I[IpuMeHSTH MOTydYEHHBbIE 3HAHUS
33/7 | Ne2«BosiHoBBIE «BoJtHOBEIE CBOMCTBA CBETA) K PEIICHUIO 3a]1a4
CBOMCTBA CBETa»
KBaHTOBas1 Teopus 3J1eKTPOMATHUTHOI0 U3JIy4eHHsI M BelllecTBa 9 yacos
doTordexr. Ypok  usydyenus | OnbIThl CroneroBa. | 3HaTh/ NOHUMATH
HoBoro Marepuana | ®oroaddexr. KBanroBas | Cmeicn nonamuii: pusndeckoe
teopust porodddexra. 3aKoHHI | sBICHUE, (PU3UUECKAS BETUIHHA,
dororddexra. VYpaBHEHUE | KBAHT, SHEPTHS;
OWHIITEHA s | Cmeien gpuzuueckux
doTtodrddekra. 6eIuYUH: TIEPUO]], 4acTOTa,
34/1 J: Tabnuua «CriekTpy | aMIuTyAa KoueOaHuii; duznyeckuit
doTto3dexr. Cmbicn puszuyeckux JTUKTAHT
3aKOH06: DVHIITEHHA IS
doroaddexra;
Ymern
dopMyIHpoBaTh KBAHTOBYIO
runore3y [lnanka; HabmoAaThH
dorodnexTpudeckuit 3P PexT.
KopnyckynspHo- Ypok  usyuenus | KoprnyckyispHsie 1 BoJIHOBbIE | 3HATH/ MOHUMATD
BOJTHOBOM JTyaJIu3M. HOBOTO MaTepHuayia | CBOMCTBa dboToHOB. | Cmbicn nonamuii: Gpu3nuecKoe
Hudpakmuss  HOTOHOB  Ha | ABIEHHE, HIEKTPOMArHUTHAS
menu. Beposamuocmuwiii BOJIHA, KBaHT, (DOTOH;
xapaxmep pacnpeoenenus | Cmbicn uzuueckux
¢domonos 6 OughpaxyuonHou | eeauUUH: IEPUO, YaCTOTA,
35/2 KapmuHe. aMIUINTY/1a, IJIMHA BOJIHBI, TECT

sHeprust GoToHa, UMITYIIbC;
Ymers

Onucvlieams u 00vaACHAMD
pe3yibmamul HAOIIO0EHUT U
IKCnepumenmos: TUPpakius;
Ilpueooums npumepot onvimos,
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UNLIOCIMPUPYIOULUX,

ymo: HaOIIOIeHUS U
DKCIIEPUMEHT CIIYKaT OCHOBOM
JUISl BBIIBMOKCHMSI TUTIIOTE3 U
IIOCTPOEHUS HAY4YHBIX TEOPUH;
HKCIEPUMEHT MTO3BOJISIET
IIPOBEPUTH UCTUHHOCTD
TEOPETUYECKUX BBIBOJIOB,;

BonHoBeie cBoiicTBa | koMOuHUpoBaHHbl | ['umore3a ne  bpoiing o | 3HaTh/ mOHUMATH
YaCTHIL. 1% BOJIHOBBIX CBOMCTBax 4dacTull. | Cmsici nonamuil: sBieHUE,
Hudpaxus 3JIEKTPOHOB. | TUIIOTE3A, FEKTPOMArHUTHAS
Jnvna BOJIHBI 7€ | BOJIHA, KBAHT, YaCTHIIA;
bpoitnsa. Coomuowenue Cmuica ¢puzuueckux
36/3 HeonpeoeneHHocmel 6eiuquH: JIJITHA BOJIHBI, et
Tetizenbepea. AJIEMEHTAPHBINA JICKTPUUCCKUI
3apsn;
Ymernb
BbruncnsaTe 1IMHY BOJIHBI Ji€
Bpoiissa yacTuiel ¢ U3BECTHBIM
3HaYEHUEM MMITYJIbCA.
IInanerapnas Mozensb | Ypok  m3ydenus | OnbIT Pesepdopaa. | 3naTs/ mnoHMMAaTH
aToMa HoBoro Marepuana | Ilnanerapnas mozaens aroma. | Cmblcn noHamuil: aToMm,
Pa3mep aToMHoOrO sinpa aTOMHOE€ $JIp0O, MOJIEIIb;
37/4 Cmuicn puszuueckux § OpoHTATBHBIN
6enuquH: YIEMEHTAPHBIN orpoc
ANEKTPUUECKUI 3apsT;
YmeTb OOBSICHITH ONBITHI
Pesepdopna.
Teopus atoma Bojopoaa. | Ypok  usyueHus | Atom  Bogopona. Ilepsblii | 3HaTh/ mOHUMATH
HOBOro matepuana | mocrynat bopa. IlpaBwio | Cmbicn nonamuii: MOnENb,
38/5 KBaHTOBAHUSA OpOHT. | aTOM, MOCTYJIAT, IPUHIIUIL, ®poHTaTBHBII
OHEepPreTU4eCcKuil CHEKTp | Teopus; ompoc

aToma BOJIOpO/ia.

Cmuicn puszuueckux
6eIUYUH: DHEPTHS, JUTNHA
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BOJIHBI;
Cmbolcn npunyunog u
nocmynamos: bopa;

YMmerb

OOBACHATH (HUBUYECKHIA CMBICIT
IIPaBUJIa KBAHTOBAHUS

[Tornomenue U | KoMOMHHMpOBaHHBI | DHeprusi vwoHuzauuu. Btopoii | 3HaTh/ MOHUMATH
W3JIy4YEHHE cBeTa | i MOCTYyJIaT Bbopa. Bunst | Cubicn nonamuii: Mmojen,
aTOMOM. U3ITy4YeHU . CrekTpsl. | MOCTYNAT, IPUHIIUII, TEOPHS,
CrnexTpaabHbli aHAIIN3. aTOM, aTOMHOE $]IpO, KBaHT;
J: Cnexktpbl ucnyckanusi U | Cmoicn puzuueckux
MOTJIOLICHHUS. 6euYuH: SHEPTUs, JJINHA
BOJIHBI;
39/6 Cmbicn npunyunos u @OpoHTANBHBIN
nocmynamosg: bopa, OCHOBHbIE orpoc
ITOJIOXKEHUS N3y4aeMbIX TEOPUHI U
UX poiib B GOPMUPOBAHUU
HayYHOT'O MUPOBO33PEHMUS;
Ymernb
PaccuuthiBaTh 4acToTy W AJIUHY
BOJHBI  CBETA, HCIIYCKAEMOIO
aTOMOM BOJIOpO/JIa.
Jlazep. Ypok  usyuenus | [lornomenue 3HaTH/ IOHMMATH
HOBOTro MaTepuana | ceera. CnonmanHnoe u | Cmbic nonamuil: aToM, KBaHT;
8bIHYIHCOEHHOE Cmuicn puszuueckux DpoHTaNbHBI
4017 usnyyenus. Jlazep.  IlpuHuun | éenuyun: SHEprUs, MOUTHOCTS;
JeNCTBUA nazepa. | Ymers OnuchIBaTh MPUHIIMIL onpoc
[IpumeHeHne na3epos. JIEMCTBHS J1a3epa.
J: Jlazep.
Jlabopamopnasn paboma | Ypok npaktukym | JlaGopaTopHas pa6ota Ne 3 Ha6nronaTe critomHoi u
Ne 3 «Haoniwoenue JIMHENYaThIA CIEKTPBI
41/8 | auneituamozo u UCIyCKaHMsI; — paboTaTh B Boinosmenne
paboThI

CRIIOUIHO20 cneKkmpoe
UCNYCKAHUA)

rpymme.
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Koutpoasnas padora
Ne 3 «KBanToBas

YPOK KOHTPOJIA

Konrpomnsnas padora Ne 3

YMmers: [IpuMeHsaTs N0JIy4eHHBbIE
3HAHUSA K PEIICHHUIO 3a/1a4

42/9 | TeopHs
3J1eKTPOMATHUTHOI0
U3JIyYeHHUS U
BeleCTBA
®u3nka BLICOKHX JHEPIrHii ¥ 3j1eMeHThl acTpodu3nku 12 yacos
Du3nKa aTOMHOI0 siIpPa S 4yacos
Cocras atromHoOro anpa. | Ypok  usydenus | IIpoTonsr u HEUTPOHBI. | 3HATH/ MOHMMATH
HoBOro Marepuana | IIpoToH- HeWTpoHHas Mozenb | Cmblcn noHAmuii: MOJIEIb,
aTOMHOTO IIPUHLIMIL, THUIIOTE3a, ATOMHOE
anpa. Mzomonel. CuiibHOE A7IpO;
B3aMMO/JECICTBHE. Cmuvicn pusuueckux R
43/1 KomnToHnoBckast JUIMHA | e iuyun: 1IMHA BOJIHBI,
BOJIHBI. MaccoBoe U | DJIEMEHTapHbIN JIEKTPUUECKHUN AHICTART
3apsaoBoe  uucna.  Pasmep | 3apsnz;
aTOMHOTO Ymers Onpenensars 3apsaoBoe
snapa. CmaburbHocms ¥ MaccoBOE€ YHCIIO
amomuo2o a0pa.
OHeprus CBS3U HYKJIOHOB | KOMOMHUPOBAaHHbBI | DHEpPrus CBSI3M HYKJIOHOB B | 3HATH/ MOHUMATH
B sJIpE. 71 anpe. Eounuyu usmepenus | Cmvlici nOHAMUI: AaTOMHOE
oHepauu 8 K8AHMOBOUl | PO, IHEPTHUS CBSI3U, AEPEKT DO TAIEHEL
44/2 @usuke. YaenbHas ~ dHEpPrus | Macchl 013 oc
CBSI3U. OHeprus, BwlaensemMas | YMerb lIpumeHsATh monydeHHbIe P
IIPY JICJIEHUU U CUHTE3€ AJep. | 3HAHUS AJIS PELICHUS
buznyecKux 3aaay;
EcrectBeHHas KOMOWHUPOBaHHbBI | PainoakTUBHOCTS. 3HaThH/ IOHMMATH
PaIMOaKTUBHOCTh 3aKOH | i PannoaktuBHBIA pacman. o u | Cueicn nonamuii: Gu3naeckoe
pazvoaKTUBHOTO B- pacmaj. y- U3Iy4eHHE. ABJIEHUE, ATOMHOE S/PO, DOOHTANLHE
45/3 | pacmana. J: CueTunx ['eiirepa- | paaAOaKTUBHOCTE; o HI; oc

Mroinepa, kamepa BunbcoHna.
I: ®ortorpaduu TPEKOB
3apsKEHHBIX YACTHIL.

Cmuicn puzuueckux
6e/IUYUH: DHEPTUS, CKOPOCTh
YaCTHUIIbI, BHGMGHTapHBIfI
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Ilepuon nojaypacmnaza.
AKTHBHOCTb PaJIMOAKTUBHOTO
BEIIIECTBA. 3aKkoH
pPaarMoaKTUBHOIO pacmnaja.

AIEKTPUYECKUN 3apALT;

Cmuicn ¢puzuueckux

3AKOHO06: CBS3U MacChl U
SHEPIHUY;

YmMmern

3anuceIBaTh YPaBHEHUS SACPHBIX
peaKkuuii Npyu pauoOaKTUBHOM
pacnaze.

SnepHas sHEpreTuka.

Ypok  u3yueHus
HOBOT'0 Marepuaia

HoepHuiii peaxmop.
Mowmnocms peaxmopa. AIC.
Hoepnas 6ezonacnocms ASC.

3HaTh/ NIOHMMATH
Bxnao poccuiickux u
3apyoercHbvix

46/4 YueHbIX, OKa3aBIIUX HanOombIiee | OpoHTATBHBIHI
BIIUSTHUE HA pa3BUTHE PU3UKH; orpoc
Ymern
OneHuBaTh MEPCIIEKTUBBI
pa3BUTHS IIEPHON SHEPTETUKH.
buonorunueckoe Ilpum. JTavHbI Heticmeue  paouoaxmusroz2o | YMeTh
JeHCTBHE MaTepuanl MOXET | uznyuenus Ha eeujecmso. /loza | Bocnpunumams u Ha ocHose
paliOaKTUBHBIX U3y4aTbes NO2NIOUJeHHO20 U3TyYeHus. | noayuennvix 3HaHuUl
U3ITy4eHU . yYalumMucs Hozumempus. Ecmecmeenusiii | camocmosmenvho
CaMOCTOSITENIBHO U | paduayuonnulii (oH. ouyenugamyp VHHOPMAIHUIO,
IpeJICTaBjIeH B conepsxkamtytocs B CMU, nayuHo-
BUJI€ NUCHbMEHHOMU MOMYJISIPHBIX CTaThsX;
WIH DJIEKTPOHHBIN Hcnonvzoeams npuobpemennsle
47/5 paboTHI. 3HaHUA u yMmeHus 6 | BeicTynienus
NPAKMUYECcKoll OeamenbHocmu | yIamumxcs
u noeéceonesHoll HCUBHU

0/1A: aHAJIN3a U OLIEHKUA BIUSHUS
Ha OpPraHu3M YeJOBEKa W JApPyrue

OpraHU3MBbl 3arpsi3HEHUN
OKpY’Karoleu Cpenbl;
omnpeneaeHne COOCTBEHHON

NO3MIMM 110  OTHOHMICHUIO K
9KOJOTHYCCKUM npo6neMaM n
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| | | | noBenenmio B npuposHoii cpene; |

DJieMeHTapHbIe YacTHIbI 3 4Yaca
Ipum. Ypoku oannot memvt HOCAM 0030PHBLI Xapakmep

Knaccudukanus Vpox  usyuenus | OC: Onemenmaphvie 3HaTh/ NOHMMATH
3JIEMEHTAPHBIX YACTHUII HOBOI'0o Marepuana | yacmuyei. @ynoamenmanvuvie | Cmbicn puzuveckux
yacmuybl. Depmuonvl U | eauuuH: YIEMEHTAPHBIN
48/1 0o3ouvl.  Ilpunyun  Ilayau. | SNEKTPUYECKHUM 3apsi;, duznueckuit
Aumuuacmuyui. Ymems xnaccupunupoBath JUKTAHT
AJIEMEHTapHbIE YAaCTHUIIBI HA
(bepMHOHBI ¥ OO30HBI, YACTUIIBI U
AHTUYACTHUIIBL.
JlenToHBI M aXPOHBI KOMOMHMPOBaHHB! | JIenTOHBI. Cnaboe | 3HaTh/ MOHUMATH
7} B3auMoJeiictBue  nenToHoB. | Ilonpaspenats  anemeHTapHBIE
Knaccudukanus aJIpOHOB. | YaCTUILIbI Ha YacTHIIbI,
49/2 Me3zonsl u OapHOHBI. | yyacTByOIHE B CHWIBHOM | OpOHTAJIBHBIN
IToarpynmsl 0OapUOHOB: | B3aUMOJICHCTBUU 51 He | ompoc
HYKJIOHBl U TUIIEPOHBI. 3aKOH | y4acCTBYIOIIHE B HEM
COXpaHEHUs OapuOHHOTO
3apsaa
B3aumoneiicteue KOMOMHHUPOBaHHBI | [[gem Kéapkos. | 3HaTh/ MIOHUMATH
KBapKOB 51 Bzaumooeiicmeue keapkos. | Cmwbica
I nroomnur. ROHAmMUIL: B3aUMO/ICHCTBHE; o
OpoHTaTBHBIN
50/3 Cmbicnt  puzuueckux 3aKoHos, ompoc
NPUHUUNOE u
nocmynamoe: COXpaHeHHs
3apsaa;
DJIeMeHTBI ACTPO(PU3MKH U BCeJIeHHOH 4 yaca
JsoJronus Beenennoii 4 yaca
Crpykrypa Bcenennoil. | Ypok- ceMuHap AcCTpOHOMHYECKHE Ymersn:
51/1 Pacminpenue Beenennon CTPYKTYPBL. Paz6eranue | OuenuBaTh pasmepsl U Bo3pacT | Puzndeckuit
rajaktuk*. 3akoH Xa001a. | BcenenHoii; — | INKTaHT
KpachHoe CMeleHHe | Kiaccu(uuupoBaTh IEPUOBI
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CIIEKTPaJIbHbBIX nuHU*. | 3Bomonuu Beenennoi

Bo3spacr Bcenennoii*.
Bonbmioit B3peiB*. OCHOBHBIC
MEPUOIbI HBOJIIOLIUU
Bcenennoii*
3Be3/1bl, raJJakKTUKU Ypok- cemunap O6pazoBanue TaJlakKTHK. | YMeTh:
BozHukHOBeHUE 3Be3]. | — BblcTymare ¢ cooOuieHusaMu,
N Coo0bmieHus,
52/2 DOBononys 3BE3Jl Pa3IMYHON | AOKJIAJaMH U MPE3CHTAUIMU
Maccel. CHHTE3  TSDKENbIX FOKIIAMET
XUMHUYECKHX 3JIEMEHT
O6pa3oBanue U | YpOK- ceMUHap XuUMUYECKui COCTaB | YMeTh:
oot  ConHeuHoOU MEXX3BE3/IHOTO BellecTBa. | — BricTynmaTh ¢ cOOOIEHUSAMH,
CUCTEMBI O6pazoBanue mporo-ConHNA | AOKIaAaMU U IPE3EHTALUIMU
53/3 u ra3oInkLICBOro JIACKA. Coo0Omienus,
DBOIOUS ra3omnbUIeBOr0 JIOKJIaJTBI
JIICKa. O6pa3zoBanue u
DBOJIIOLIMS  TUIAHET  3E€MHOMU
TPYIIIBL
Bo3moxHble  cueHapuu | KoMOMHUpPOBaHHBI | Mozens @punmana*. | [IpuMeHATh NOTy4YEHHBIE 3HAHMS
sBosroLIMM Beenennon 51 Kputnueckas IUIOTHOCTb | K PEHICHUIO  KAa4eCTBEHHBIX
54/4 Bcenennoii*. bynymee | 3amau; — BBICTYIIaTh ¢ | Coobmenus,
Bcenennoii*. IloBropenue wu | mokiagamu, pedeparamu, | AOKIAIBI
000011eH1e TeMbl «IBOJIIOLNS | IPE3EHTALUSIMU
BceeneHHOIN»
OBOBIIAIOIIEE IOBTOPEHMUE 14 4
10 k1acc 7 yacoB
55/1 | Kunematnka MaTepuaaIbHON TOYKH
56/2 | Ilnnamuka MaTepraabHOW TOYKH
57/3 | 3akoHbl coxpaHeHus. JIMHaMHKa NEPHOANIECKOTO JIBHKCHHUSL.
58/4 | PensTuBHCTCKAsI MEXAHUKA .
59/5 | MonekynsipHas CTpyKTypa BeniecTBa. MOJEKyIsIpHO-KHHETHYECKas TEOPHUs HJICAIbHOTO rasa.
60/6 | Tepmonnnamuka. MexaHHYeCKHE BOIHBL. AKYCTHKA .
61/7 | Cusbl  DIEKTPOMArHUTHOTO  B3aMMOJCHCTBHS ~ HEMOJBIDKHBIX  3apsiIOB.  DHEPrHsl  3JEKTPOMArHUTHOTO
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| BSaHMOI[CﬁCTBHﬁ HCIMMOABMIKHBIX 3apsAd0B.

11 kiaacc 7 4acoB

62/1 | ITocTOSIHHBII AIEKTPHUYCCKHI TOK

63/2 | MarauTtHOE 1OJIE

64/3 DNEKTPOMAarHeTusM .

65/4 | Vzny4yeHue v mpreM 3JIeKTPOMAarHUTHBIX BOJH paano- 1 CBY-auanazona. BoaHoOBbIC CBOMCTBA CBET

66/5 | KBanroBas TCOPUS SJICKTPOMATIrHUTHOI'O U3JIYUCHUS U BEIICCTBA

67/6 | ®u3uka aTOMHOIO s1Ipa. DIEMEHTAPHBIC YACTHIIBI.

68/7 | Utorosslii ypox.
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YYEBHO-METOAWYECKOE OBECIIEYHEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJ/IBHBIE YUEBHBIE MATEPUAJIBI JIJIAA YYEHUKA

 ®Ouszuka, 10 knace/ KacbsinoB B.A., O6IiiecTBO ¢ orpaHHYeHHOI
oTBeTcTBeHHOCTRIO «J[PODA»; AkinoHepHoe obmiecTBo «H3narenscTBo
«IIpoceerieHue»

* Quznka, 11 knace/ Kacesnor B.A., O61ecTBo ¢ orpaHMYeHHOI
otBeTcTBeHHOCTHIO «/[PODA»; Aknmoneproe obmectBo «M3narenscTBo

«IIpoceerieHue»

METOJHYECKHE MATEPHAJIbBI UIA YUUTEJIA

[porpamma kypca ¢usuku g 10—11 kraccos. basoselii ypoBeHs (aBTop B.

A. KacbsHOR)

YMK «®uznka. 10 kmacce. ba3osblit ypoBeHb»

1. ®uzuka. 10 xnace. bazoslil ypoBeHb. YUeOHUK C 2IIeKTPOHHBIM
npunoxenueM (aBrop B. A. KacbsHoB).

2. ®usuka. 10 kmace. ba3osslit ypoBenb. Metonudeckoe nmocodue (aBrop B.
A. KacbsHOB).

3. Gusuxa. 10—11 xnaccel. ba3zoselii yposens. Terpaap aist nabopaTopHbIX
pabot (aBTopel B. A. Kaceksinos, B. A. KopoBuH).

4. @usuka. 10—11 xnaccel. basoselil ypoBens. KoMmnekT terpaneii ans

KOHTpOJIBbHEIX padort (aBTop B. A. KacesHoB)
5. ®usuka. 10 kiacc. JlugakTudeckue KapTOUKH-3aaHus (aBTopsl M. A.

Ymakos, K. M. Yakos).

YMK «®uzuka. 11 kinacc. ba3oBblii ypoBeHb»

1. ®usuka. 11 kiacc. ba3oBbiii ypoBeHb. YUeOHHK ¢ 3JISKTPOHHBIM
npunoxxenueM (aBTop B. A. KacesHoB).

2. ®uszuka. 11 knacc. bazoBsiil ypoenb. Metonuyeckoe nmocobue (aBTop B.
A. KacbsaHOB).

3. ®usuka. 10—11 knaccol. basoBelii ypoBeHb. TeTpaap s 1abopaTOpHBIX
pabot (aBTopsl B. A. Kacesnos, B. A. Koposun).

4. ®uzuka. 10—11 kmaccel. bazoBelii ypoBeHs. KoMmiekT Terpajiei aist
KOHTpOIBbHBIX pabot (aBTophl B. A. KacksiHoB, U. B. Urpsiiog).

5. ®usmka. 11 knacc. JlugakTudeckue KapTouKH-3a1aHus (aBTOpsl M. A.

Ymakos, K. M. Yiakos).

IMUD®POBBIE OBPA3OBATEJIBHBIE PECYPCHI 1 PECYPCBI CETH
UHTEPHET

1 http://nsportal.ru - conmanbHas ceTb pabOTHHKOB 0Opa3oBaHUSI.

2 http://markx.narod.ru/pic/ - ¢pusHka B HIKorne.

3 http://festival.lseptember.ru/articles/ - pecTrBamp negarorudeckux uaeH

«OTKpPBITBIH YPOK».



