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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1mo ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHM M TpeOOBaHUI K pe3yiabTaTam
OCBOGHHUSI OCHOBHOW 0Opa30BaTeNbHOM MporpaMmsbl, npeactaBieHHbIXx B OI'OC
COQO, a Taxke c¢ yuéroMm denepaibHON paboueil MporpaMMbl BOCIHUTAHHS H
KOHLIETIIIUMA TIpernojiaBaHusi ydyeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, pEATU3YIOIINX OCHOBHEIE
o0Opa3oBaTeNbHbIEC TPOTPAMMBI.

Copmepxanne mporpaMmbl M0 (U3MKE HANpaBlieHO Ha (GOPMUPOBAHUE
€CTEeCTBEHHO-HAyYHOW KapTUHBI MHUpa oOyuarommxcs 10-11 kmaccoB mnpu
oOydeHHH UX (Pu3MKe Ha 0230BOM YpOBHE Ha OCHOBE CHCTEMHO-ACSITEIHHOCTHOTO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTBYeT TpeboBanusim ®I'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METaNpPEIMETHBIM pe3yJbTaTaM
OoOy4eHHMs, & TAKXE YYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBs3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Yy4e€OHBIMH TMpeaMeramu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (PU3UKHU HAa YPOBHE CPEIHEro OOLIETo
oOpa3oBaHusl, TUIAHUPYEMBIE PE3yJIbTaThl OCBOEHUSI Kypca (PU3HKHU: JIMYHOCTHBIE,
MeTalpeIMETHbIE, IPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYALT:

e IUIAHUPYEMBbIE PE3YJIbTAThl OCBOCHHMS Kypca (pu3nku Ha 6a30BOM YpOBHE, B

TOM YHCIIE TIPEIMETHBIE PE3YJIbTATHI IO T0JIlaM 00YUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1no rogaM o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAas B
KayecTBe y4eOHOTo MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHMM 00 okpykaromiem mupe. IKoabHBIN Kype PU3NKN — CHCTEMOOOpa3yIomnii
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IOCKOJIbKY (PU3MYECKHE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpeneNsieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTUKd, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IMOJIYYeHHUS HOBBIX MAaTepHalioB C 3aJlaHHBIMU CBOMCTBAMU M APYTHX.
N3yuenne Qu3NKd BHOCUT OCHOBHOM BKJIaJd B (POPMHUpPOBAHHE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydYarommxcs, B (HOPMUPOBAHHE YMEHUM MPUMEHSTH
HAyYHBIA METOJI MO3HAHUS MPY BHITIOJIHEHUN UMHU YI€OHBIX UCCIIEIOBaHUH.

B ocHoBy kypca ¢u3WKu i ypOBHS CpefaHero oOmiero oOpa3oBaHUS
MOJIOKEH pAd UACH, KOTOpble MOXHO paccMaTpuBaTh Kak MPUHIUIBI €ro
MOCTPOEHUS.
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Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SIBIISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KAK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoes ecenepanuzayuu. B CcOOTBETCTBMUM C HEW MaTepuanl Kypca (QU3HKA
o0benuHEH BOKpYr ¢usnyeckux Teopuil. BemymwmM B Kypce sBisercs
dbopMupoOBaHUE TPENCTABICHUA O CTPYKTYPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE U
oJie.

Hoes eymanumapuzayuu. EE peanuzanuss mnpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMAa (PU3UYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHUS
¢uzukn ¢ pasBuTHeM OOIIECTBa, a TakKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U 3KOJIOTMYECKUMU TPOOIeMamu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc dusuku mpemmosaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcss TOCPEICTBOM BBEJECHUSA DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM Mpo0JemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke 00CYXKICHUS
npo6JieM pallMOHAIBHOTO IPUPOOTIONIb30BAHMS U HKOJIOTHUYECKOM 0€3011aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (PU3MKH Ha ypOBHE CpPEIHEro OOIIero
oOpa3oBaHus SBIAIOTCS (DU3MUECKUE TeOpHH ((POpMHUpPOBAaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOpuH, posiid PyHIaMEHTAIbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MOPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JUIsi ONUCAHMUSI E€CTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AEATENbHOCTHBIN MOJAX0 B Kypce (U3MKU Pealn3yeTcs Mpexie
BCEro 3a CYET OpPraHu3alliU SKCIEPUMEHTAIBHON AESTEIbHOCTH O00YyYaroIuXcCs.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB M JIA0OpAaTOpPHBIX pPadoT,
KOTOpbI€ B Iporpamme 1o (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
NPOBOAUMBIX JUISi KOHTPOJIE U  OLEHKH, OCYIIECTBISETCS Yy4YaCTHUKAMH
o0pa30BaTeNpHOrO Ipoliecca MCXOAd U3 OCOOCHHOCTEH IJIaHUPOBAaHUS WU
ocHalleHus kabunera ¢Qusuku. Ilpu »s>TOM oOecneunBaercs OBJIAJACHHE
OOy4YaIOIIMMHUCS YMEHHUSIMU TPOBOJUTH KOCBEHHbBIE M3MEPEHUs, HUCCIEeIOBAHUS
3aBUCHUMOCTEH (PU3MYECKMX BEJIUYMH U TIOCTAHOBKY OIBITOB 10 TPOBEPKE
IIPEIIOKEHHBIX TUITOTES.

bonbiioe BHUMaHHWE YJIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3anay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBJISIOTCS 3a7auyd C SIBHO
3aJlaHHOM (PU3UYECKON MOJIEIbIO, MO3BOJIAIONINE TPUMEHSITh U3YUEHHBIE 3aKOHBI U
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3aKOHOMEPHOCTH KaK U3 OJHOIO pasjeia Kypca, TaK U WHTETPUPYS 3HAHUS U3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBsICHEHHE TPOTEKaHUs (PU3MYECKUX SIBICHUH M TPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENU Mg CUTYallMH MpPaKTHUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanpHO-
TEXHUYECKOMY OOECeUYeHHI0 y4yeOHOro mpolecca 0a30BbI YpOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3Y4aThCsl B YCIOBHSIX
MpeIMETHOr0 KaOuWHeTa (U3HKM WIA B YCJIOBHUSIX MHTETPUPOBAHHOrO KaOWHETa
MIPEAMETOB €CTECTBEHHO-HAYYHOTO IMKia. B kaOuHere (Pu3MKM HOMHKHO OBITH
HE0OX0aMMOe J1abopaTopHOE OO0OpYMOBAaHWE IS BBHITIOJHEHUS YKa3aHHBIX B
nporpamMme 1o (pU3MKe YYEHUUYECKHX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opy10BaHHE.

JleMoHCTpalluOHHOE  00Opy/lIoBaHUE (OPMUPYETCS B COOTBETCTBUU C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JEMOHCTpAMid st
UCCIIEIOBAaHMUSI  U3yYaeMbIX SIBICHUH U  TMPOIECCOB, OSMIUPUUECKUX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

JlaGopatopHoe 000OpyJIOBaHHE [JIsi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopMupyeTcss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB M 0OECIeYrBaeTCsl B pacuére
OJTHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTnueckue KOMIUIEKTHI
1a00paTopHOTO O00OPYAOBAHUSA JIOJDKHBI OBITh IOCTPOEHBI HA KOMILJIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUI.

OCHOBHBIMHU LEJIIMHU U3y4Y€HUs PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (opMupoBanue HHTEpeca W CTPEMJICHUS OOYYAIOMIMXCA K HAyYHOMY
U3YYCHUIO TPHUPOJIbI, PAa3BUTUE HMX HHTEIUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSI U (HOPMUPOBAHNE
MCCIIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (opMHUpOBaHME HAY4YHOIO MHPOBO33PEHHUS KakK pe3yJibTaTa HU3y4eHUs
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (dopMmupoBaHHE yYMEHHUU OOBICHITH SBICHUS C HCIOJH30BAHHEM
bu3HYeCKUX 3HAHUA U HAYYHBIX JI0Ka3aTEIbCTB;

e (opmMupoBaHue mpencTaBICHUNA O PONMM (PUBUKHU IS Pa3BUTHUS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.

JlocTrxeHne 3TUX lene o0ecreynBaeTCsl pelIeHUeM CIEIyIoMMX 3a7ad B

npoiiecce u3yueHus Kypca GU3uKu Ha YPOBHE CpeTHETO O0IIero o0pa3oBaHus:



,ﬂ,OKyMEHT noanucaH 3}'IEKTpOHHOI7I noanuncbio.

e TmpuoOpeTeHWe  CUCTEeMbl  3HaHMH 00  o0mmx  (uU3MYECKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpUsIX, BKJTIOYAst MEXaHHKY,
MOJIEKYJIIPHYIO  (PU3UKY, BJIEKTPOJMHAMHKY, KBAHTOBYIO (U3UKY H
AIIEMEHTBI aCTPOPU3UKH;

e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHHUS IS
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
MPaKTUYECKUX PEIICHUN B MOBCEIHEBHOM KU3HU;

e OCBOCHHE CIIOCOOOB peELICHUS pAa3IMYHbIX 3a7ad C $BHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3anue GU3NYECKON MOEINH, aIeKBaTHON YCIOBHSIM 3a/1a4H;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIIUIIOB JAECHUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJIaMH CAMOCTOSITEFHOTO TUTAHUPOBAHMS W TPOBEACHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeeNICHHS TOCTOBEPHOCTH MOTYUYEHHOTO PE3YIIbTaTa;

e CO3JaHME YCIIOBUH AJIl Pa3BUTUSL YMEHUH MPOEKTHO-UCCIIEN0BATEIbCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YpPOBHE CPEIHEr0 OOIIETro
oOpazoBanus oTBoauTcst 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HeNEl0), B
11 kmacce — 68 yacoB (2 yaca B HEZICIIO).

[Tpennaraemeiii B mporpamMme no (U3MKE MEepeueHb JIabopaTOpHBIX U
OPAKTUUECKUX paboOT SBISIETCA PEKOMEHJOBAHHBIM, YUWTENb JEJaeT BBIOOP
NPOBEJCHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEH 00yYaroIUXCsl.
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COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTO MO3HAHUSA

®dusnka — Hayka o mnpupone. HaydHble METOABI IO3HAHHSA OKPY’KAOILETO
Mupa. Ponb DJKCrepuMeHTa M TEOPUM B IMPOLECCE MO3HAHUS IPUPOJBL.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue (pU3MYECKUX SIBICHUW M TpoueccoB. HaydHble rUmoressl.
dusnueckre 3aKOHbI U TEOPUM. ['paHUIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBUS.

Ponbe u Mecto ¢usuku B GOPMUPOBAHUN COBPEMEHHON HAyYHOW KapTUHBI
MHpA, B IPAKTUYECKOU EATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U IUQPOBBIE U3MEPUTENbHBIE TNPUOOPHI, KOMIIBIOTEPHBIE
JATYHKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpOCTh (CpeaHssI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHHUE MaTe€pUaJbHOW TOYKHM, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOEe IBIkeHue. [ 'paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUsS, MyTH U MepeMElICHUs
MaTepUabHOW TOYKHA OT BPEMEHH.

CBobogHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHeintHoe  aBHKeHHE. [IBUKEHHE  MaTepUAIBHOM TOYKH IO
OKPYKHOCTH C MTOCTOSHHOM MO MOAYJIIO CKOPOCTBIO. YTJI0OBasi CKOPOCTh, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSOB, LIEMTHBIE U PEMEHHBIE MTEpEIavn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WILTIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYDKCHUSL.

[IpeoOpa3zoBanue TBUKEHUI C UCTIOJIH30BAHUEM MTPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOmronenne ABWKEHHS Teja, OPOIIEHHOTO TOJA YrioM K TOPU3OHTY H
TOPU30HTAIBHO.
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N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue cKopocT Ipu ABUKEHUU MO OKPY>KHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAECICHUS MTHOBEHHOM
CKOpPOCTH.

HccnenoBanne COOTHOLICHHS MEXAY NYTSIMH, MPOUJCHHBIMU TEJIOM 34
MOCJIEAOBATENbHBIE PAaBHBIE IPOMEXKYTKA BPEMEHM IPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHUS [IapUKa B BI3KOU JKUIKOCTH.

N3yueHne nBUkKEHUS Tella, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  ['amumnes.  IlepBwiii  3akoH  HeroToHa.
NuepruanbHble CUCTEMBI OTCYETA.

Macca Ttena. Cuna. [Ipunnun cynepno3unuu cui. Bropoit 3akoH HeroToHa
JUUI MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Tspkectu. llepBas kocmumueckas
CKOpOCTb.

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

Tpenue. Buasl Tpenus (mokos, CkoiabxeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuiia conpoTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJIKOCTH WUIIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CuJIbI OTHOCUTEIIBHO OCH BpameHus. llnedo cumbl. YcnoBus
pPaBHOBECHUS TBEPIOIO TEJIA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHUE: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBnenue uHepuuu.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akon HeroToHa.

N3mepenue cui.

CnoxeHue CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAeOpMaliuu.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUN.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VY cioBust paBHOBECHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHvlie pabomoi

N3yuenne nBuxeHust OpycKa 1Mo HaKJIOHHOM IJIOCKOCTH.
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HccenenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYKUHE U
pEe3MHOBOM 00pasiie, OT uxX JAehOopMaIIvH.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpalICHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Nmiynbc MaTepuaabHOM TOYKHM (Te€na), CUCTEMbl MaTE€pPHAIBbHBIX TOYEK.
HMiynbC cuipl 1 U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAaHEHWS HMITYJIbCa.
PeakTuBHOE IBM)KECHHE.

PabGora cuibl. MOIIIHOCTE CHIIBL.

Kunernueckass »Hepruss MarepuanbHOW TOUkW. Teopema 00 H3MEHEHUU
KUHETHUYECKOU SHEPTUMU.

[ToTennmansHas DHEPTHSL. [ToTeHnmansHas SHEpPrus yIpyro
nedpopMupoBaHHON  mpyxuHbl. lloTeHuumanbHas  SHeprus Teida  BOJIU3HU
ITOBEPXHOCTH 3€MJIH.

[loTeHnmanbHble U HENOTEHUMANbHblE  CcuWibl.  CBi3b  pabOTHI
HEMOTCHIMAIBHBIX CHUJI C M3MEHEHUEM MEXAaHMYECKOM JIHEPIMU CUCTEMBI TEIN.
3aKOH COXPAaHEHUS] MEXAHUYECKOU SHEPTHH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4yecknue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHWE: BOAOMET, KOMED,
IIPYKUHHBIN UCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTruBHOE IBHXKEHUE.

[lepexoq NOTEHIMATLHON SHEPTUU B KHHETUYECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MASITHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3BMEHEHHEM MEXaHWYECKOH 3HEpPIruu
TE€JIa Ha PUMEPE PACTSKEHHS PE3UHOBOTO JKI'YTa.

Pazgea 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. Ocro8bl MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KUHETUYECKOW TEOPUHU UM UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkeHue. Juddysus. Xapaktep IBWKEHUS U
B3aMOJECUCTBUS 4YacTULl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TE U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3Mepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkama temneparyp
Llenbcus.



,ﬂ,OKyMEHT noanucaH 3}'IEKTpOHHOI7I noanuncbio.

Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOM TEOpUM HJACaNbHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpEIHEN KWHETUYECKOW HSHEpPruu TEIUIOBOrO JBMXKEHHMS dacTul] rasa. [llkana
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHHe MeHnaeneeBa—Knanelpona.
3akoH [lansToHa. M30mponecchl B UACaNbHOM I'a3e ¢ MOCTOSHHBIM KOJWYECTBOM
BemiecTBa. ['paduueckoe NpeacTaBICHHE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEI, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJ OPTaHUYECKUX COCTUHEHUIA.

OnpeIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILLIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMO/ICHCTBUSI.

Mogens, HILTIOCTPUPYIOIIas IPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OneIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSIHUA HWJCANbHOIO rasa,
U30IPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BbEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXK]y TapaMEeTPaMH COCTOSTHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepmonnHamuueckass cucrema. BHYTpEeHHsAs 3HEpPrusi TEPMOJAMHAMHYECKOU
CUCTEMBI U cocoObl €€ n3mMeHeHus. KonnuecTBo TemioTel U padota. BHyTpeHHsIs
HEPrus  OAHOATOMHOTO  WJACAJIbHOrO  Tra3a.  Buael  Temonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JTydeHHE. Y IeJIbHas TEIIOEMKOCTh BEILECTBA.
KosnuecTBO TEIIOTH pH TEIIONEPEaAYE.

[Tonsitue 006 ammabatHoMm mporecce. [lepBblii 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHM K u3ompoueccaM. ['paduueckas
UHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeruioBpie  mammHbl.  [IpuHOUWNBI  JEWCTBHUS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanust SHEpPruM B TEIUIOBBIX MammuHaX. KoahduimeHT moae3Horo
nerictBus TemioBod mamuHbl. [{ukn KapHo u ero kodpduumMeHT MOIe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEMbI TEIUIOIHEPTETUKH.



,ﬂ,OKyMEHT noanucaH 3}'IEKTpOHHOI7I noanuncbio.

TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, OBITOBOW XOJIOAMIBHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3MeHeHne BHYTpEHHEH HHEpruy Teja MPH COBEPIICHUU PaOOTHI: BBLIET
npoOku W3 OyTBUIKM TIOJ JEUCTBHEM CXXATOTO BO3MyXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe IMyTEM TpeHHsI (BUIEOAEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpruu (TeMIepaTyphbl) Tela Mpy Tersionepeaaye.

OneiT Mo anuabaTHOMY pacCIIUPEHHIO0 Bo3Ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSE BHYyTPEHHETO CTOPAHUSs, PEAKTUBHOTO
JIBUTATEJIS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Dazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllleHHBIM map. YaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYpPhl KUTIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUCTaJTM3aIus. Y IeJabHasl TeroTa miaBienus. Cyonumanus.

YpaBHeHue TerIoBoro OaaaHca.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAIOPUMETP, TEXHOJIOTUU MOJTYyUYECHHUS] COBPEMEHHBIX MaTEpHasoB, B
TOM YHUCJIE HAHOMATEepUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npy NoHWKEHHOM JIaBJICHUU.

CniocoObl U3MEPEHUS BIAXKHOCTH.

HaOmnronenue HarpeBaHus U IJIABJICHUS! KPUCTAINIMYECKOTO BEIlIECTBRA.

JleMoHCTpanus KpUCTaIoB.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. DaekTpoauHaMMKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKuil 3apsia. J(Ba Buaa »IEKTPUUYECKUX

3apsaa0B. [IpOBOAHMKH, TUAJIECKTPUKHA M IOJTYIPOBOAHHMKH. 3aKOH COXpPaHCHHS
IIEKTPHUYECKOTO 3apsiia.
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B3zaumopeiictBue 3apan0B. 3akoH Kynona. TodeuHbli 3IEKTPUYECKUI 3apsil.
Onextpuyeckoe mnosie. Hampsoxk€HHOCTh anekTpuueckoro mnoiis.  [IpuHnumn
CYNEPHO3ULANA ANEKTPUUYECKUX Moyiei. JIMHUKM HanpsyKEHHOCTH AJIEKTPUYECKOTO
OJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  Ilotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHUMKM W AUDNEKTPUKU B IJIEKTPOCTATUYECKOM  IIOJIE.
Jwusnextpruyeckasi MPOHUIIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcatop. DIeKTPOEMKOCTh MIJIOCKOTO KOHAEHCATOPa.
DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOMCTBA M TNPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOI,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE D3JIEKTPONpPHOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHBINA TPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3auMmopencTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B IIEKTPOCTATUYECKOM II0JIE.

DnekTpocTaTHyecKas 3aluTa.

JIMPIEKTPUKY B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
IIJJACTUH, PACCTOSHUS MEXAY HUMH U AUIEKTPUYECKON TPOHULIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepeHne 2meKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

ONEKTpUYECKUd TOK. YCIIOBUS CYIIECTBOBAHMUS SJIEKTPUYECKOIO TOKA.
Ncrounuku Toka. Cuina toka. [locTosiHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBHOE CONPOTHBIIEHUE BEIIECTBA.
[TocnenoBaTenpHOE, TApAIENBHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PaGora oanexktpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AIIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYILIAsi CUJa M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akoH Oma i MOJTHOM (3aMKHYTO#) 2JIeKTpudeckoi memnu. KopoTkoe 3aMbIKaHue.

OneKkTpoHHass  NPOBOAMMOCTh  TBEPABIX  METANIOB.  3aBUCUMOCTb
CONPOTHUBJIEHUSI METAJUIOB OT TeMIepaTypbl. CBEpXIPOBOAUMOCTb.

DnexkTpudecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOoBOIHUKMY. CobOcTBeHHas U IIpUMECHast MIPOBOJUMOCTD
noJIynpoBOJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPHI.
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OnexkTpuyeckuidi TOK B  pacTBOpax M paciulaBaX  3JIEKTPOJHUTOB.
DNEeKTPOIUTUYECKAS TUCCOLUALUS. DIEKTPOIIU3.

OnexkTpuyeckuid TOK B rasax. CamMoCTOATENbHBIA M HECAMOCTOSTEIBHBIN
pa3psa. Momuus. [Inazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeiIbHbIC MPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOJIYIPOBOIHUKOBBIIN TMO0/1, TAJIbBAHUKA.

Jlemoncmpayuu

M3mepeHre CUiTbl TOKA U HANIPSKEHUS.

3aBUCUMOCTbh COIPOTHUBIICHHUS] LUJIUHAPUYECKUX NPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHaa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3ambIKaHHe
rajbBaHUYECKOTO JIEMEHTA U OLEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTh CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB RJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIMMOCTB BO31yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopmwvie pabomul

N3yyeHnue cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

M3MmepeHne 3JIEKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKAa M €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amextpoiusa.

MexnpeaMeTHbIe CBSA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCS C
Y4ETOM COAEPIKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMH MaTEMaTUKH,
OMOJOrMu, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJIEHWE, HAay4HbId (akT, runores3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, FIKCIIEPUMEHT, MOJICTTMPOBAHUE, MOJEIb, U3MEPEHHUE.

Mamemamuxa: pellleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIUS,
napa6ona, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX NPOEKIIMH Ha OCH KOOPJIUHAT, CII0KEHNE BEKTOPOB.

bBuonocus: mexanndyeckoe ABMXKEHUE B KUBOW mpupoje, auddysusi, ocMoc,
TEII0O0OOMEH KUBBIX OPraHU3MOB (BUIbI TEILJIONEpENayH, TEIJIOBOE PAaBHOBECHE),
AIEKTPUYECKUE SIBJICHUS B AKUBOM MPUPOJIE.
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Xumus: TUCKPETHOE CTPOEHHE BEILIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAsT Macca, TEIJIOBbIE CBOWCTBA TBEPHABIX TEN, KUIAKOCTEU H
ra3oB, JJICKTPUYECKUE CBOMCTBA METAJUIOB, JJICKTPOJIUTUYECKAS IUCCOLMAIS,
rajibBaHMKa.

l'eoepaghus: BNaXXHOCTh BO3/IyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE JIBUKEHUN C HMCIOJIB30BAHUEM MEXAHU3MOB,
Y4ET TpPEHHUSI B TEXHUKE, IOIUIMIIHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHHKE (pakeTa, BOJOMET W JIPyTHUe), JABUTATEIb BHYTPEHHETO
CropaHusi, mapoasi TypOHUHa, OBITOBON XOJOAMIBHUK, KOHAUIIMOHED, TEXHOJOTHH
MOJyYEHUS. COBPEMEHHBIX MATEPUAIOB, B TOM YHUCIEC HAHOMATEPUAIIOB, H
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHUYECKas 3alllUTa, 3a3€MJICHHE AJIEKTPONPUOOPOB,
KCEPOKC, CTpYHHBIN MIPUHTED, 3JIEKTPOHArPEBATEIbHbIC IPUOOPHI,
AIEKTPOOCBETUTEIIbHBIC MPUOOPHI, TATbBAHHKA.

11 KVIACC

Paznen 4. JiaekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[locTossHHBIE ~ MarHuThl.  B3aumopaeiicTBUE  TMOCTOSIHHBIX ~ MarHUTOB.
MarunutHoe mone. Bekrop marHuTHOM wuHAYKUMH. [IpuHIMO cyneprno3unuu
MAarHATHBIX TMOJIeH. JIMHMM MarHUTHOM HMHAyKIuW. KapTuHa NMHUNA MarHUTHON
WHYKIIMH TI0JISI TOCTOSTHHBIX MarHUTOB.

MarnutHoe TOJie TMPOBOJHMKA C TOKOoM. KapTuHa JNHHUN WHIYKIUH
MAarHMTHOTO TOJISI JUIMHHOTO MPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT IpcTena. BzanmoneicTBrue npoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaITPaBJICHUE.

Cuia Jlopenua, €€ MOyJib M HallpaBlieHHE. J[BUXKEHNE 3apSKEHHON YaCTULIbI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOU
WHIYKIUU. OJEKTPOJBIKYIAS CUjla HWHIYKIMU. 3aKOH 3JIEKTPOMarHUTHOM
nHayKuuu @apanes.

BuxpeBoe »3ieKkTpuyeckoe Tmosie. ODJIEKTPOABIKYIIAs Cujla WHIYKIUU B
MPOBOJAHUKE, IBHXKYIIEMCS TOCTYMATENHHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTh.  SIBJ€HHME CAMOMHIYKIMU. OJIEKTPOABMXKYIIAs CHJIA
CaMOUWHTYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHUTHOE MOJIE.
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TexHuyeckue YCTpOMCTBA M NPAKTUUECKOE MPUMEHEHUE: TOCTOSHHbBIC
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIU SJIEMEHTapHBIX
YaCTHUL, MHIYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MAarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoeiicTBue 1ByX NIPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

JerictBue cuibl JIopeHa Ha NOHBI 3JIEKTPOJIUTA.

SIBreHME PIIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH WU3MEHEHUS
MarHuTHOTO MOTOKA.

SIBneHne cCaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3yueHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Pa3znea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 3J1eKmpoOMacHUMHbIE KONE0AHUA

KonebarenprHast  cucrtema. CBOOOAHBIE  MEXaHUYECKHE  KOJeOaHMU.
["apmonnyeckue konedanus. [lepuoa, wacrora, amrmumryga u (aza KoseOaHUU.
[IpykVHHBIN MasTHUK. MareMaTH4eCKU MasiTHUK. YPaBHEHHE TapMOHHYECKUX
kosebanwuii. [IpeBpareHue sHepruu NPy rApMOHUYECKUX KOJICOAHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienne o 3aTyxaronux KojieOaHusX. BhIHYKIEHHbIE MEXaHUYECKHE
KoJiebanusi. PezoHanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennplii TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYIHO€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaadya U MOTPEOSICHUE DICKTPUICCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE JIEKTpodHepruu. Kynbrypa
WCIIOJI30BaHUs AJIEKTPOIHEPTUH B TTIOBCETHEBHOM KU3HHU.
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TexHuyeckue yCTpOHMCTBA M IPAKTUYECKOE IPUMEHEHUE: DIEKTPUYECKAU
3BOHOK, FT€HEPATOP NEPEMEHHOTO TOKA, JIUHHUU JICKTPOIIEpEaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHOM CUCTEMBbI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).

HaOnronenue 3atyxaromux KojieOaHuid.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

Hab6mronenue pe3onanca.

CB0OOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuinorpaMmsl (3aBUCHUMOCTH CUJIBI TOKA U HAMPSKEHUST OT BPEMEHU) ISt
AJIEKTPOMATrHUTHBIX KOJICOAHMIA.

Pe3oHaHC mnpu MOCIENOBATENIBHOM COEAWMHEHUHU PE3UCTOpa, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mojenb TUHUY 3JEKTPONEPENAYH.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

HccnenoBanre 3aBUCUMOCTH TIEpUOIa MaJbIX KOJeOaHUM rpy3a Ha HUTU OT
JJIMHBI HUTU U MacChl Ipy3a.

HccnenoBaHnne IEpEeMEHHON0 TOKa B LENA U3  MOCJIEA0BATEIIbBHO
COEIMHEHHBIX KOHJICHCATOPA, KaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 3J1eKmMpPOMACHUMHbBIE 60JIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpaneHus. llepuon. CkopocTb
pacrpocTpaHeHuss W JyMHA BoJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HnuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

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

DJIEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3JIYYCHUS DJICKTPOMArHUTHBIX BOJIH.
B3anmnas opuentauus BektopoB E, B, V B anekTpomarautHoil BoiHe. CBoiicTBa
AJIEKTPOMATHUTHBIX BOJIH: OTPa)KEHUE, MPEIOMIICHUE, MOJsSpU3anus, AUPPaKIus,
untepdepenius. CKopocTh JIEKTPOMarHUTHBIX BOJIH.

[IIxana 3JeKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paaUOCBSI3U U TeNeBUACHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYKAOLIENH CPEIBI.

TexHuyeckue yCTPOMCTBA M TMPAKTUUYECKOE NPUMEHEHHE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi AUArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTPaHEHUE TTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Kone0Gmromeecs Te10 Kak UCTOYHUK 3BYKa.

HaOmronenue otpakeHus ¥ IpesIoOMIICHUs] MEXaHUYECKUX BOJIH.
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Hab6mronenune naTepdepenninu n qudpakiiny MEXaHUIECKUX BOJIH.

3BYKOBOI1 pe30HAHC.

HabGnronenue cBsI3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYAOW H
4acTOTOM KOJIeOaHMA.

HUccnenoBanne  CBOMCTB ~ JJIEKTPOMArHUTHBIX  BOJIH: OTpaXEHUE,
nperoMIIeHUE, ONspu3anus, AMppakuus, uHTepdepeHIus.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHopoaHOU cpexe. JIyu ceera. TouedHbIi HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUsi cBera. [locTpoeHue n300pakeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIli yroa MOJHOTO
BHYTPEHHETO OTPAKECHHUS.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. L{ser.

ColOuparomie M pacceuBaroimiue JuH3bl. ToHkas nuH3a. DOOKyCHOE
paccTosTHUE W ONTUYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpaxkeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. HWurtepdepenius cBera. KorepeHTHbIE HCTOYHHKH.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HaOIIOCHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAJ€HUM MOHOXPOMAaTHYECKOr0 CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpPOMCTBa M TMPAKTHUYECKOE TMPUMEHEHWE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpsiMONMHEHOE pacpOCTpaHEHUE, OTPAKEHUE U MPEJIOMJIEHUE CBETa.
OnTuyeckue mpuodOpHI.

[TonHOE BHYTpEeHHEE OTpakeHue. Moieslb CBETOBO/IA.

HccnenoBanne CBOMCTB H300paKEHUH B JTMH3AX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune natepdepeHIIy CBETA.

HaOmronenue nudpakiuu ceera.

HaOmronenue nucnepcuu cBera.
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[TomydueHue cnekTpa ¢ MOMOIIbIO IPU3MBI.

[Tomyuenue ciekTpa ¢ TOMOIIbIO TU(PPAKINOHHON PEIIETKH.
Habmronenue nosisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul
M3Mmepenue nokasaresns npeaoMIICHUs CTEKIIA.
HccnenoBanue CBOMCTB N300paKEHUI B JIMH3AX.
Habmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panuupl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CHEIUAIbHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOXYJSL CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU U COKpaIIECHUE
JUTUHBI.

DHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISATUBUCTCKOW YaCTUIIbI. DHEPIHS
IIOKOS.

Pazgen 7. KBanToBasi pusuka

Tema 1. Dnemenmot KBAHM OGO ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3HEpruu (HOTOHA C €r0 YACTOTOM. DHEpTHs
U UMITYJIbC (POTOHA.

OTtkpoiTue 1 ucciaegopanue porodddexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI
dotordexra. YpaBuenue DunmTeitHa st hoToddpdexra. «KpacHas rpanuiar
dboToaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHudeckue yCTpONCTBA U MPAKTHUECKOE TPUMEHEHHE: (OTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

NccnenoBanne 3akoHOB BHelIHET0 GhoTodddexTa.

Ceeroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUIO 0 -4acTHII.
IImanerapHas Mmopmens aroMma. llocrynatel bopa. M3nydyenue u moriomieHue
(GOTOHOB TpU TEpexojae aToMa C OJHOTO YPOBHS JHEPTHMM Ha Jpyroil. Bumw
crekTpoB. CIIEKTp YpOBHEW SHEPrUU aToMa BOJIOPO/IA.
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BousnoBbIie cBolicTBa yactull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJInu3M.
CHOHTaHHOE U BBIHYK/ICHHOE U3JIyYEHHUE.
TexHuyeckue yCTpOMCTBA M TPAKTUYECKOE MPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIN), JIa3ep, KBAHTOBBIN KOMITbIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopna.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul
HaOmronenue mmHE4aToro crekTpa.
Tema 3. Amomnoe sa0po
OKCIIEpUMEHTBI, JTOKA3bIBAKOIIUE CIIOKHOCTh CTpPOeHUA sAnpa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHuo  cocTaBa
paavoakTUBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
BiusiHME pagMOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.
OTtkpeiTHE TIpoTOHA M HeWTpoHa. Hykmonnas moxens simpa ['eitzenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3orormsl.
Anba-pacnag. OJIEKTPOHHBII W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3IIydeHHE. 3aKOH PAaIMOAKTHUBHOIO paclaja.
OHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.
S nepHble peakunu. JleneHne u CUHTES sIEp.
SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [Ipobnembl W TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SJHEPTETUKH.
DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
MeTob1 HaOTIOIEHUS M PETHCTPAIMK 3JIEMEHTAPHBIX YACTHII.
@dyHaMeHTalbHbIE B3aUMOeHCTBUS. ENUHCTBO (pu3nuecKor KapTUHBI MUpA.
TexHuyeckue yCcTpoMCTBAa M NMPAKTHUYECKOE MTPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CUéTYrK MOHU3HPYIOIINX YaCTHUL.
Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul
HccnenoBanrie TpeKOB YacTUIL (MO0 TOTOBLIM (OoTOrpadusim).

Pa3znen 8. JjemMeHTHI ACTPOHOMUM U aCTPOPU3NKH

Dranbl pa3BUTHs acTpoHOMUU. [IpUKIagHOE U MUPOBO33PEHUYECKOE 3HAUCHHE
aCTPOHOMMUH.
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Bun 3Bé3mnoro HebGa. Co3Be3ausi, sipKkue 3BE3BI, IUIAHETHI, UX BUIUMOE
JBU)KCHHE.

ConHeuHas cucrtema.

Connue. ConHeunass akTUBHOCTh. MctouHuk sHeprum ConHUA W 3BE3N.
3BE31bI, UX OCHOBHBIE XAapAaKTEPUCTHUKHU. JlnarpamMma «CHEKTpaJIbHbIA Kiacc —
CBETUMOCTB». 3BE3bl IJIaBHOM NOCIEIO0BATEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTBY» JIsI 3BE3] TJIABHOW IOCJIENOBATEIbHOCTU. BHyTpeHHEee cTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJHIA U
3BE3]. DTanbl )KU3HH 3BE3I.

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenue n nBukenue ConHia B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPHI B sApax
TaJIAKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonpmoro B3peiBa. PETMKTOBOE M3TydEHHUE.

Macumrabnas crpyktypa Beenennoid. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yyenuueckue nabnooenus

HabmroieHust HeBOOPYKEHHBIM TJ1a30M € UCIOJIB30BAaHUEM KOMIIBIOTEPHBIX
NPWIOKEHUHN JJI1 ONPEeNCHUs MOJOKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31nsA CEeBEPHOro MOJyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O6o0maromniee MOBTOPEHUE

Ponp ¢u3uku uW acTpOHOMHHM B DKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M ATHYECKOU c(pepax nesTeabHOCTH YeJIOBEKa, POjb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOUN HAy4YHOH KapTUHE MHUPA, POJIb (GPU3HUECKOU TEOPUHU
B (GOpPMHUpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHpa, MECTO
¢du3znyecKoil KapTUHBI MUpa B OOILEM Py COBPEMEHHBIX €CTECTBEHHO-HAyUHbIX
MPEJICTABJICHUIN O MPUPOJIE.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢usnuku 0a30Boro ypoBHA B 11 kiacce ocyliecTBIsieTCs C
Y4ETOM COAECPIKATEIBHBIX MEXIPEAMETHBIX CBA3€H C KypCcaMM MaTE€MaTHKH,
OMONOTHN, XUMHH, TeoTpadun U TEXHOJIOTHUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C U3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbId (akT, runore3a, (pumyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelleHHWE CUCTEMbl YPaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIMHM: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl U MX NMPOEKUHH HAa OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
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IPOU3BOAHBIE 3JEMEHTApPHBIX (YHKIUH, MNPU3HAKK TOA00US TPEYroJbHUKOB,
onpeiesieHHEe MIOMAAU IIOCKUX (Uryp u oobéma Tell.

buonocus: snektpuyeckue SBICHUS B JKUBOM MNPUPOJE, KojeOaTelnbHbIE
JBUKEHUS B )KMBOM IPHUPOJIE, ONITUYECKUE SIBJICHUS B )KMBOW IPUpOJE, ACUCTBUE
panuanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJICKYJI, KPUCTAJUIMYECKasi CTPYKTypa TBEPIBIX
T€J1, MEXaHU3Mbl OOpa30BaHMsI KPUCTAUIMYECKON PpEIIETKH, CHEKTPAIbHBINA
aHaJIn3.

l'eocpagpus: MarHuTHBIE TIOJMIOCA 3€MJIM, 3aJ€KU MarHuTHBIX Py,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPICEHUH.

Texnonocusi: JIMHAWA 3JEKTPOINEpENady, TEHEepaTop NEPEMEHHOr0 TOKa,
3JIEKTPOJIBUraTeNlb, WHIAYKIIMOHHAs I€4Yb, pajaap, PaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, tenedoH, CBY-neub, NMpOEKIMOHHBIM ammapar, BOJIOKOHHAs OITHKA,
COJIHEYHas Oarapes.
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IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA ITPOI'PAMMBLI I1O
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nka» Ha YPOBHE CpPEIHEro OOIero
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOUTUX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS yueOHOro mpeamera «Du3nka» J0HKHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYYaroUuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO OOIIECTBA, PACIIUPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B MPOLIECCE PEeaau3alii OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKU 00YyYaIOIIEeTOCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMaHUCTUYECKHX |
JIEMOKPAaTHYECKHUX LIECHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPaAXKITAHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpTraHu3alIiy;

YMEHHUE B3aUMOJECHUCTBOBATH C COLUUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOM U BOJIOHTEPCKOU JIESITETbHOCTH;

2) IAaTPHMOTHYECKOTO0 BOCTIMTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPakIaHCKOHU UICHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHUKECHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESITEIIbHOCTU YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOLIEHHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOI'O TBOPYECTBA,
NpUCYIIEro (PU3NYECKON HAyKeE;
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5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3luyHbIM cdepaMm MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIATh OCO3ZHAHHBINA BHIOOP
Oynyiel mpodeccuu 1 peaanu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIEC TJIaHbI;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
(GU3MKYN Ha TIPOTSKEHUH BCEH KU3HU;

6) 3K0JI0rNYeCcKOTro BOCIIUTAHUS

c(hOpPMHPOBAHHOCTh JKOJOTMUYECKOW KyJNbTYphl, OCO3HAHHE TJI00AIBHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJTAHUPOBAHUE U OCYIIECTBJICHUE JICMCTBUM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHrue ONbITa JEATEIIBHOCTH SKOJOTMYECKONM HaANpaBIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PUBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME LEHHOCTHM HAy4YHOW JEATEIIbHOCTH, TOTOBHOCTH B IIPOLECCE
U3ydeHUs  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NeATEIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE J1eiiCTBUS
ba3zoBble 1ornyeckue AecTBUS:
CaMOCTOATENLHO  (QOopMyJIHpOBaTH W aKTyallU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTpENCNATh IENN ACSITCIBHOCTH, 3aJaBaTh IapaMeTpbl M KPUTEPUU HX
JIOCTHKCHUS,
BBISIBJIAITH ~ 3aKOHOMEPHOCTHM W TMPOTHUBOPEUHS B  PacCMAaTPUBAEMBIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabarbiBaTh MJIAaH PEHICHUs MPOOJEMbI ¢ y4€TOM aHajiu3a WMEIOLIUXCS
MaTepHaTbHBIX M HEMATePHUATbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B IESITEIIbHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIHTATOB
1EJI5IM, OLICHUBATh PUCKH TIOCIIEACTBUM JACSITEIBHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHSAX  PEaJbHOTO,
BUPTYaJIbHOT'O 1 KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHSI,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH JKU3HEHHBIX TTPOOIIEM.
ba3oBble ucciaenoBare/ibCKue 1eCTBUA:
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BIIAJCTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOYEBBIMH TOHSATUSMU M METOAaMH
buznueckoil HayKu;

BJIAJI€Th HaBBIKAMU y4e€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOMN ESITeIbHOCTH
B 00ylacTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB peUIeHHs 3a7a4 (PU3MUYECKOTO COJCp>KaHUsS, MPUMEHEHHUIO Pa3IHMYHbIX
METO/IOB ITO3HAHMSI,

BIAJCTh BHUAAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEpHIpETallui, MPeoOpa3oBaHUI0 M MPUMEHEHUI0O B PA3JIMYHBIX YUYEOHBIX
CUTYallUsIX, B TOM YHCIIE TIPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00J1aCTH (HU3HUKY;

BBISIBIIATh TMPUIUHHO-CIICACTBEHHBIC CBS3M M aKTyaIM3UPOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pEeIIeHWs, HaXOAUTh apTyMEHTHI JIS JIOKa3aTeIhCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBaTh TIOJNYYCHHBbIE B XOJE PpEIICHUS 3aJaydl  pe3yJIbTaThl,
KPUTUYECKHA OICHUBATH WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh H3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBIE 3aJaul B 00pa30BaTEIbHOM
NEeSATEeILHOCTH, B TOM YKCIIE TIPU U3yYeHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHWA TI0 (HU3MKEe B TMPAKTUYECKYIO 00JacTh
KU3HEICATCIIEHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC UJICH, NPEJIaraTh OpUrHHAIbHBIC MMOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pa6ora ¢ undpopmaunmeii:

BJIAJICTh HABBIKAMHU TIOJydeHHS WH(POpMAIuu (U3MYECKOTO COACP)KaHUS U3
HMCTOYHUKOB PAa3HBIX THUIOB, CAMOCTOATEIHHO OCYIIECTBISATh IIOWCK, aHAJM3,
CUCTEMATHU3AIMIO U HHTEPIpEeTaruio MHGOPMAIMK PA3IUYHBIX BHUIOB U (HOpM
MIPEICTaBICHNUS;

OIICHWBATh JJOCTOBEPHOCTHh HMH(POPMAIIHH;

UCITOJIB30BaTh  CPEACTBA  WH(MOPMAIMOHHBIX HM  KOMMYHHKAITMOHHBIX
TEXHOJIOTUI B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3a1ad ¢ CcOoOMIOJIcHHEeM TpeOOBaHUN HOPrOHOMHKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, pPEeCypcocOepeKeHHUs, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(popMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCTHl (PU3MUECKOTO COJACPXKAHUS B PA3IUYHBIX (opMarax C
y4€TOM Ha3zHaYeHUsI HHPOPMAIIUU U TIEIICBOM ayIUTOPHH, BEIOUPAsi ONITUMATILHYIO
dbopMy TIpeICTaBICHUS ¥ BU3yJIU3aIUH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:
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OCYIIECTBISATh OOLIEHWE Ha YypokKax (U3MKK U BO BHE-YPOUHOU
NEeSATEIbHOCTH;

pacrno3HaBaThb MPEANOCBUIKM  KOH(UIMKTHBIX CHUTyallud M cMsr4arb
KOH(JIMKTHI;

pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
S3BIKOBBIX CPEJICTB;

NOHMMATh U HCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUIYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHI C y4€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpPUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTMIKEHMIO: COCTaBJATh IUIAaH JEWCTBUH,
pacnpenensaTb poid C y4ETOM MHEHMH y4YacTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAay€CTBO CBOEr0 BKJIaJa M KaXJIOr0 y4YaCTHHKAa KOMaHIbl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npearaTb HOBBIE IPOEKThI, OLEHUBaTh HAEH C MO3UIUH HOBU3HBI,
OpPUTMHAJIBHOCTHU, IPAKTUYECKOIN 3HAUUMOCTH;

OCYUIECTBJISITh I[MO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpAXKEHHE, OBITH MHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC JCHCTBHS
Camoopranusanus:

CaMOCTOATENILHO OCYUIECTBJISATh MO3HABATENIbHYIO NI€ATEILHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3aJ1ay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM pabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupsaTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

Jenatb OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO DJPYAHWIMH B 00JaCTH
(bU3HKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B NIESTEIIbHOCTD,

OLICHMBATh COOTBETCTBUE PE3YJIbTAaTOB LEISIM;



,ﬂ,OKyMEHT noanucaH 3}'IEKTpOHHOI7I noanuncbio.

BIAJCTh HABBIKAMH  TO3HABATEILHON  pedieKCHMH KaK  OCO3HAHMS
COBEpIIIAEMbIX JIEUCTBUA W MBICIUTEIBHBIX TIPOIECCOB, WX PE3YyIbTaTOB W
OCHOBaHMUI;

UCITIOJIb30BaTh MPUEMBI peIICKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pEIICHMST;

YMETh OIIEHWBATh PHUCKHM W CBOECBPEMEHHO TNPUHUMATHh PEIICHUS IO WX
CHUKECHMUIO;

NpUHUMATh MOTHUBBI W apryMEHTBhl APYrMX TMpH aHallM3e pe3yibTaToB
NeSATEIbHOCTH;

MPUHUMATH €051, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHX TMPH aHAINU3E pe3yIhTaTOB
NEeSATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B mporecce noCTWKEHUS JTMYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0IIero oOpa3oBaHUs Yy OOydaronIuxcs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, TIPEAIOIar afOIIHA
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUsl, BKJIIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE AMOILIMOHATIBLHOE
COCTOSIHHE, BUJCTh HAMPABICHUS PA3BUTHS COOCTBEHHOW AMOIIMOHAILHON CQEpHl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIECHHE, CIOCOOHOCTH aJalNTUPOBAThCS K
HMOIIMOHAJIEHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAITMH, BKIIOUYAOIICH CTPEMJICHUE K JOCTIDKCHHIO IEITH |
yCrexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh AMOIIMOHATILHOE COCTOSIHHUE
JIPYTUX, YYUTHIBATH €r0 TP OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISITH HHTEPEC U pa3peiiaTh KOHPIUKTHI.

IHNPEAMETHBIE PE3YJIBTATBI
K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:
JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KapTHUHBI MHpA, B PAa3BUTUH COBPEMEHHOU TEXHUKHU H
TE€XHOJIOTMH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEH;
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YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIEIICH:
MaTepHabHas TOYKa, MHEPIIHAIbHAS CHCTEMa OTCUETa, aOCOTIOTHO TBEPIOE TEIO,
UJIcaIbHBIA Ta3, MOJIETIU CTPOCHHMS Ta30B, KUJIKOCTEH U TBEPMABIX TeJ, TOYCHUHBIN
AIEKTPUUECKUH 3apsij MpU pelieHnH PU3NYECKUX 3a/1ay;

pacro3HaBaTh (PU3HYECKUE SIBICHUSA (IIPOIECCHI) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJSPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEIIECTBA U
ANEKTPOJUHAMUKHN:  PaBHOMEPHOE M  PABHOYCKOPEHHOE  MPSMOJIMHEHHOE
JBIDKEHUE, CBOOOJHOE TMaJeHuEe TeJ, ABUKEHUE 10 OKPYKHOCTH, WHEPIHS,
B3aumojelicTeue Ten, 1uddys3us, OPOYHOBCKOE IBMKEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT TTPU HArpEeBaHUH (OXJIAXKICHUH ), TETLIOBOEC
paBHOBECHUE, UCIAPEHHE, KOHJIEHCAIMs, TUIABJICHUE, KPUCTAIUIM3AIUS, KUIICHHE,
BJIQYKHOCTh BO3/yXa, MOBBIIICHHUE JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
COCylle, CBSI3b MEXKAY I[apaMeTpaMu COCTOSIHUS Tra3a B  HM30IpPOIECCax,
AIEKTpHU3aIUs TeJl, B3aUMOJEHCTBUE 3aps/I0B;

OMUCHIBATh MEXAHUYECKOE JIBMIKEHHUE, UCMOJb3Yysl (DU3NUYECKUE BEIIUYUHBI:
KOOpAMHATa, MyTh, MEpPEMElIEHHuEe, CKOPOCThb, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEprusi, MOTEHUHAIbHAS SHEPIUsl, MEXaHU4YeCKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWKM TPABUIBHO TPaKTOBATh
(U3UYECKUIT CMBICT MCHOJIb3YEMbIX BEIMYMH, UX OOO3HAYCHHS M €IUHUIIBI,
HaXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIIMUHMHY C APYTUMU
BEJINYMHAMU;

ONUCHIBATh HM3YYECHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCTIONIb3Ysl (DM3MYECKHME BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHsis
KUHETUYECKasi PHEPrys XaOTUYECKOTO JBIKCHUS MOJICKYJI, CpeAHEKBaIpaTUIHAas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padora rasa,
KOO (PUIIMEHT TMONEe3HOTO JCUCTBHUS TEIUIOBOTO JIBUTATENsl; TPH ONMUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCTOJIB3YEMbIX BEIIMYWH, WX
0003Ha4YeHUsT W E€IUHMIIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIIME JIAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYCHHBIE AIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJIeHUsT (TIPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYHMHBI: AJIEKTPUUECKHUI 3apsij,
AIEKTPUUYECKOE T0JIEe, HAMPSHKEHHOCTD MMOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB,;
NPy OINMUCAHUM TIPAaBWJIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEeMbIX
BEJIMUMH, UX OO0O3HAYEHMs] W EJIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOIINE
JTaHHYI0 (PM3UYECKYIO BEJMYHUHY C APYTUMH BEITHUYNHAMU,

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChl U SBJICHUS, UCIONB3Yys (U3HUECKHE
3aKOHBI ¥ MPUHIUIBL: 3aKOH BceMupHOro Tsrotenus, I, I u III 3akonst HeroToHa,
3aKOH COXpaHEHUsSI MEXaHMYECKOW HSHEPruu, 3aKOH COXPAHEHUS HMITYJIhCa,
NPUHIUN CYNEPNO3UIUA CHJI, TPUHITUIT PABHOINPABUS HHEPIUATBHBIX CHUCTEM
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OTCUY€Ta, MOJIEKYISIPHO-KUHETHYECKYI0 TEOPUIO CTPOCHHs BEIECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEIHEN KMHETUYECKOW 3HEPIHH TEILUIOBOTO JBMKEHHUS MOJIEKYJ C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHECHUS
ANEKTPUUECKOro 3apsifa, 3akoH KyloHa, Mpu 3TOM paziuyarh CIOBECHYIO
(GbOpMyIHMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIIOBUsS (TpaHUIIBL,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE TMPUHIMIBI JCHCTBUS MAaIllMH, TPUOOPOB H
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MOBCEHEBHOM KU3HU;

BBIMIOJHATh AKCIEPUMEHTHI 0 HCCIEAOBAHUIO (PU3NYECKUX SIBICHUU U
IPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX U KOCBEHHBIX HM3MEPEHUH, NPH 3TOM
dbopmynupoBarh MpodlieMy/3aiadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 IMPEAJIOKEHHOr0 O0OpYyIOBaHUS, MPOBOJIUTH OMBIT U
bopMyIUpOBaThH BBIBOBI,

OCYIIECTBISThH MPSMbIE U KOCBEHHBIE U3MEPEHUSI PU3NUECKUX BEITUYHH, PU
TOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLICHKHU MTOTPEIIHOCTEN U3MEPEHHU;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIy  (PU3MYECKUMHU  BEJIUYUHAMH  C
UCTIOJIb30BAaHUEM TPSIMBIX HM3MEPEHUH, MPU STOM KOHCTPYHPOBATh YCTAHOBKY,
(UKCUpOBATh pE3yNbTaThl IMOJTYYEHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B
BUJIE TaOnMIl U rpauKoOB, AeJaTh BBIBOABI IO pe3yJibTaTaM HCCIIEA0BAHNUS;

co0ro1aTh npaBuia 0€30MacHOrO TpyJa MpHU MPOBEIECHUN HCCIEIOBaHUMN B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATEIbCKOW U MPOEKTHOU
NEeATEIbHOCTH C MCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB U JaOOPATOPHOTO
000opy1I0BaHUS;

pemarh pacuéTHble 3aJa4dl C SBHO 3aJaHHON (DU3MYECKOW MOJIEINbIO,
UCIOJIB3YS (PU3HUECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 331a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEIMYMHBI U (POPMYIIbI,
HEOOXoAUMbIe NJisi €€ PEelIeHUs, TPOBOAUTh PAcUYEThl M OLICHUBATh PEaJIbHOCTD
MOJIy4Y€HHOTO 3HAYeHUS (PU3UUECKON BEJIMYMHBI;

pelaTh KaueCTBEHHbIE 3aJaui: BHICTPAUBATh JIOTHYECKH HEMPOTHUBOPEUUBYIO
LEMOYKY PACCYXKIEHUH C ONOpPOM HA HM3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbuzndeckue SBICHUS;

UCIIOJIb30BaTh ~ MpPU  PEIICEHHH  y4eOHBIX  3aJa4  COBPEMEHHbBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
U TIPEJICTABJICHUS YIEOHOW W HAyYHO-TIOMYJIAPHON MHGOPMAIINH, MOTYyYEeHHON U3
pa3IMYHBIX UICTOYHUKOB, KPUTHUECKH aHAJTU3UPOBATh MOJIydaeMyto HH(POPMALIHUIO;
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IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUHCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE IPOIECCOB OKPYXAIOIIEr0O MHUpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPH OOpaleHUH ¢ MPUOOpPaMU U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
IIOBEJCHUS B OKPYIKAIOILEH Cpee;

paboTaTh B TIpyHIE€ C BBINOJHEHHEM pAa3JIMYHBIX COLUAIBHBIX pOJEil,
IUIAHUPOBaTh pPabOTy TpyHNbl, PALUOHAIBHO pACHpPEleNiATh OOSA3aHHOCTU WU
IUIAHUPOBATH JIESTEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBATHO OLICHHBATh
BKJIAJ] KQXKJIOTO M3 YYACTHUKOB T'PYIIIBI B PEIICHUE PACCMATPUBAEMON MTPOOIIEMBI.

K xonmy oOyuyenus B 11 kiacce mpeaMeTHbIE pe3yJbTaTbl Ha 0a30BOM
YPOBHE JI0OJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIINXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHpPA, B Pa3BUTHH COBPEMEHHOW TEXHUKHU U
TE€XHOJIOTUW, B TNPAKTUYECKOW NEATENBHOCTH JIOAEH, LEIOCTHOCTh U EIUHCTBO
($u3nYECKOil KapTUHBI MUPA;

YUUTHIBaTh TPAHUILBl MPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJEIIEH:
TOYEYHBIA IJEKTPUUECKUM 3apsl, JIyd CBETA, TOUYCYHBIM UCTOYHUK CBETA, SAEpPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sipa MpU pEeUIeHUH (PU3NYECKHUX
3aj1ay;

pacrno3HaBaTh (PU3NYECKUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMMUKHN U KBAaHTOBOW (PM3UKU: AJIEKTpUUECKasi IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MarHuTOB, JJICKTPOMAarHUTHAasT WHAYKUUSA, JEHCTBHME MAarHUTHOTO TIOJS Ha
IPOBOJAHUK C TOKOM U JBIXKYIIMHCS 3apsi, 3JEKTPOMarHUTHbIE KOJIEOaHUS U
BOJIHBI, IPSIMOJIMHEWHOE pACIPOCTPAHEHHE CBETA, OTPAXKEHHE, IPEIOMIICHUE,
uHTeppepeHus, audpakuuss U TOJApU3aLMs CBETa, JHCIEepCUs CBETa,
dbotoanekTpudeckuit 3pdext (poToaddekT), cBETOBOE AaBICHUE, BOSHUKHOBEHUE
JUHENYaToro CHeKTpa aToMa BOJOPOJA, €CTECTBEHHas U MCKYyCCTBEHHas
PaAOaKTUBHOCTH;

ONMCHIBATh M3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  cped) W
AJIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLECCHI), MCHOJB3YAd (U3UUYECKUE BEIMYMHBIL:
AIIEKTPUYECKUI 3apsl, CHJIa TOKA, JJIEKTPUUYECKOE HANpPSKEHHE, JIEKTPUYECKOE
COIPOTHUBIICHUE, Pa3HOCTh MOTEHILIMAJIOB, AIEKTPOJABIKYILAs cuja, paboTa TOKa,
WHAYKOUS MarHATHOTO MoJjs, cuia Awmmepa, cuia JlopeHua, MHIAYKTUBHOCTh
KATYyIIKW, HEPrusi 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJeH, MepuoJ U 4YacToTra
KoJeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsij M CWjla TOKa B MpOIEcce
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TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJieOaHuU, (OKYCHOE pACCTOSHUE U
ONTHYECKAs CUJIa JIMH3BI, MPU ONHUCAHWHA TPABUIHHO TPAKTOBATH (PU3MUECKHMA
CMBIC]I HCIIOJIb3YEMBIX BEIMYMH, HMX OO0O3HAUYEeHHs M EAUHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEIUYMHY C JAPYTUMH
BEJIMYMHAMU;

OMHUCHIBATh H3YyUYCHHBIC KBAHTOBBIC SIBJICHHUS M TPOLIECCHI, HCIOIB3YS
bu3nueckue BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypacIaga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
WCITOJIb3YEMbIX BEJIMYMH, WX OOO3HAUCHUS W CIWHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONINE JTAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETMUNHBL

aHAIM3UPOBaTh (PU3UUYECKHE TMPOIECChl U SBJICHUSA, UCIOJIB3Ys (PU3UUECKHE
3aKOHBI M MIPUHLMIEL: 3aKOH OMa, 3aKOHBI MMOCJIEA0BATEIBHOTO U MaPaJIEIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH J[xoyns—JIeHna, 3aKOH 3IEKTPOMArHUTHOU
MHIYKIWAH, 3aKOH NPSIMOJIMHEMHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUSA
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHINTEHa Mg Gororddexra,
3aKOH COXPAHEHUsl HEPrUH, 3aKOH COXPAHEHHUs HMMITYJIbCA, 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAacCOBOr0 4HCIa, MOCTyJarhl bopa,
3aKOH PaJIMOAKTUBHOIO pacmnaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHAa, €ro MaTEeMaTHYECKOE BBIPAKEHHWE W YCIOBHS (TpaHUIBI, OO0JIacTH)
MIPUMEHUMOCTH;

ONpENIENIATh HAIIPABICHHE BEKTOPA UHAYKIIMK MarHUTHOTO MOJISI TPOBOJAHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh M OINHCHIBATh H300paKEHHE, CO37aBaeMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI IO HCCJICIOBAHUIO (PU3WYECKUX SABJICHUN U
MPOLIECCOB € HCIOJIb30BAHUEM TMPSIMBIX M KOCBEHHBIX W3MEPEHUI: TPU 3TOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJAUTH OMBIT U
(bopMyIHpOBaTH BHIBO/IBI,

OCYIIECTBIISAThH MPSAMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEIUYHH, TIPH
ATOM BBIOMpPaATh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS W HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

HCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
OpSMBIX HM3MEPEHWH: MPU OSTOM KOHCTPYMPOBAaTh YCTAaHOBKY, (UKCHpPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEJIUYMH B BHUJE TaOIUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMUS;
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co0mo1aTh mpaBuia 0€30MacHOTrO TpyJa MPH MPOBEACHUH UCCIIEOBAHUNA B
pamMKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIENOBATENbCKOW W TPOEKTHOM
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000py10BaHUS;

pemarb pacy€THhlE 3aJayd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCTIONB3YS (hH3UUECKHEe 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUSA 33/1a4U
BbIOMpaTh (PU3NYECKYIO MOJEIb, BBLICIATh (PU3NUECKHE BEIMUYMHBI U (POPMYIIHI,
HEOOXOJUMbIE JUJIsl €€ pEIlIeHUs, MPOBOAUTh PACYETHI U OLIEHUBATH PEAIBbHOCTD
HOJIy4YEHHOT'0 3Hau€HUs (PU3NUECKON BEINUNHBI;

pemaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHYECKH HEPOTUBOPEUHUBYIO
LEMOYKY PACCYXIEHUH C OMOpOM Ha HM3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U
(buznueckue SBICHUS,

UCIONB30BaTh  MPU  pPELIEHUH  y4yeOHBIX  3aJady  COBpPEMEHHBIE
MH(OPMAIMOHHBIE TEXHOJIOTHH I MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
U NIPEICTABJICHUS YUYEOHOW W Hay4YHO-TIOMYJIIPHON MH(GOPMALIMH, MOTYYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHAJTM3UPOBATH MOIy4aeMyt0 HH(OPMAIIHIO;

OOBSCHATh NPUHLMIIBI JCHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MaCHOIO UCHOJIb30BaHUS B MOBCEIHEBHON
KU3HH;

IPUBOANUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW KU3HU
JUTst o0ecrieyeHus: 6€30MacHOCTH MpU OOpalllEeHuH ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, NJIsi COXPAHEHUS 3JI0POBbsI U COOJIIOICHUSI HOPM 3KOJOTUYECKOTO
MOBEJICHUA B OKPYXKAKOIIEH Cpee;

paboTaTh B TIpyHIe C BBINOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAaHUPOBATh padOTy TPYNIbl, PALUMOHAIBHO pacHpenensiTh OOSI3aHHOCTH U
IJIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OL[EHUBAThH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Paznen 1. PDU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuotexa [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6mmorexa [IOK
3.2 OCHOBBI TEPMOHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK

da30BbIe IEPEXOIBI

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



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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Hroro no pazgeny 24
Paznen 4. JIEKTPOJANHAMUKA
bubmuorexa [JOK

41 UeKTpoCTATIHKA 10 https://m.eds00.ru/7f41bf72
49 [TocTosiHHBIM 31€eKTpUUYeCKUil TOK. TOKHU B 12 bubmumoreka [IOK

' Pa3IMYHbIX Cpeiax https://m.edso0o.ru/7f41bf72

Htoro no paznemny 22

PeszepBHoe Bpemst 2

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



https://m.edsoo.ru/7f41bf72
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11 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne n/m P Kontpoabnbsie IlpakTuueckue (mupp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUNHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 3 bubnnoreka [JOK
' WHIYKIMS https://m.edsoo.ru/7f41c97c
Htoro no paznemny 11
Pa3nen 2. KOJIEBAHUWSA U BOJTHbBI
51 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 9 1 bubnnorexka [JOK
' KosiebaHus https://m.edso0.ru/7f41c97¢c
MexaHu4ecKHe U AIEKTPOMAarHuTHBIE bubnuoteka [JOK
2.2 5 1
BOJIHBI https://m.edsoo0.ru/7f41c97c
bu6mmorexa [IOK
2. 1
3 Onrriia 0 3 https://m.edsoo0.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

OCHOBBI CTIEITUATFHON TEOPUH bubnmoreka [JOK
3.1 4 1
OTHOCUTEILHOCTHU https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJ1eMEHTHI KBAHTOBOU OITTUKU 6 Bubmorexa I{OK

https://m.edsoo.ru/7f41c97¢c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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bubmuorexa [JOK
4.2 4
Crpoerue atoma https://m.eds00.ru/7f41c97¢
bubmuoreka [JOK
4.3 ATOMHOE S1pO S https://m.eds00.ru/7f41c97¢
Hroro no pazgeny 15

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 E;ISSH;I;T:;?)SS/I; £41097¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOLIEE IOBTOPEHUE

6.1 Ob6o0611aro1iee MOBTOpeHNE 4 ngjﬁ;ﬁ;ﬁ?ﬁﬁ £41007¢
Htoro no pazneny 4
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacon DJIeKTPOHHbIE

Ne Hara uudgponbie

Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero U3YYeHHs oOpa3oBaTe/ibHbIE

padoThI padoThI
pecypchbl

®dusnka — HayKa O MPUPOJIC.

1 Hayunslie MeT(})IK bl nofoH;ﬂ 1 bubmorexa HOK

i A 04.09.2023  https://m.edsoo.ru/ff0c32e2
OKPYKAroIIero Mupa
Posb 1 MectTo ¢uzuku B

5 (GhOopMHPOBaHUH COBPEMEHHOM 1 bubnuorexa [JOK
Hay4YyHOW KapTHUHBI MUDA, B 05.09.2023  https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIBbHOCTH JIIOIEN
Mexannueckoe IBHKEHUE.

3 OTHOCHTEIFHOCTh MEXaHHMYIECKOTO 1 bu6mmoreka [IOK
neuxeHus. [lepemenienue, CKopocTs, 11.09.2023  https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpPHOE ITPSAMONIMHEHOE 1 bubnnorexka [JOK
IIBIDKEHUE 12.09.2023 | https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE PSAMOJIUHEITHOE 1 bubmuoreka [IOK
NIBIDKEHHE 18.09.2023  https://m.edsoo.ru/ff0c372¢

6 CBoOoniHOe majieHne. Y CKopeHue 1 bubnmuorexa [JOK
CBOOOIHOTO MAJACHUS 19.09.2023  https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe 1BUXEHUE.

7 JIBrm>keHHE MaTepHaIbHON TOYKH I10 1 bubmorera [JOK

P 25.09.2023  https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [TpuHtMTT OTHOCHUTENLHOCTH [ amuies. 1 bu6mmoreka [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
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HuepuunanbHble CUCTEMBI OTCYETA.
IIepssbiii 3ak0oH HproToHa

Macca tena. Cuna. [Ipunmun

26.09.2023

https://m.edsoo.ru/ffOc3be8

9 cynepro3unuu cuii. Bropoii 3akon bubmorexa [IOK
yrep ) p . https://m.edsoo.ru/ff0c3be8
Hprorona asis MarepuaibHOM TOUKU
Tpernii 3akoH HproToHA 17151 bubnmoreka [JOK

10
MaTepUaAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKkoH BceMupHoro tsaroreHus. Cuna

11 TspkecTd. IlepBas kocMudeckas bubmorexa [TOK

- Hep https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnnoreka [JOK
TEa https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koaddunment TpeHus.

13 Cuna CI(:H OTHBHCI;I)H(I:I pu BI/I)P;CCHI/II/I bubmmorexa [IOK

p P https://m.edsoo.ru/ffOc3f76
Teaa B JKUAKOCTH HJIN ra3e
[TocTymarenbHOe U BpalaTeibHOE

14 JBUKEHHE a0COMIOTHO TBEPAOTO TeENa. bu6mmoreka [IOK
MowmenTt cunsl. Ilnedo cunel. YcinoBus https://m.edsoo.ru/ff0c41a6
paBHOBeECHUsI TBEPJIOTO TeNa
NMitynbsc MmaTepralbHON TOYKH,

15 CHCTEMBbI MaTEPUATIbHBIX TOYCK. bubnmuorexa [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMIynbca. PeakTuBHOE TBUKEHUE
PabGora 1 MOIIHOCTE CHIIEL.

16 Kunernueckas sHeprus bubnmuorexa [JOK
MatepHuaabHON ToukH. Teopema 06 https://m.edso0.ru/ff0c4502
M3MEHEHUU KUHETUYECKOW SHEPTUU

17 [ToTeHmanpHas YHEPTHUS. bu6mmoreka [IOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
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[MoreHuunanpHast SHEPTUsl YIIPYro
ne(pOpMHUPOBAHHON MIPYKUHBIL.
[MoreHumansHas YHEprHst TeJa BOJIU3U
HOBEPXHOCTH 3eMIIU

https://m.edsoo.ru/ff0c461a

18

IloTenumanbHble M HEMOTEHIIMAJILHBIE
cuitbl. CBsA3b paboThI
HENOTCHITUAIIBHBIX CUJI C U3MEHECHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHUS] MEXaHUYECKOM
SHEPIruu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnast pabota
«HMccnenoBanue cBsi3u pabOTHI CHUIIBI C
M3MEHEHHEM MEXaHNMIeCKOM SHEPTHUU
TeJla Ha IPUMEpE PACTHKEHUS
PE3UHOBOTO KI'yTa»

20

KonTposabHas padbora no teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXpaHEHHUS B MEXaHHUKE»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

22

23

OCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. Audpoysus

XapakTep JBUKEHUS U
B3aMMOJEMCTBHSI YAaCTHIL] BELLIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEN
Y TBEPIBIX TEN

Macca monekyin. Konugecto
BemectBa. [locTtostHaas ABoraapo

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

24

TermoBoe paBHOBecue. TemnepaTypa



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
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u e€ usmepenue. Illkana remneparyp
Ienscus

Uneansubiii raz B MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOGcomoTHas TeMIiepaTypa Kak Mepa

26 CpeIHel KHHETUYECKON IHEPTUn bubnmoreka [JOK
JBUKEHUS MOJIEKYJ. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenpeneeBa-Knanelipona

27 3akon JlanbToHa. ['a30BbIe 3aKOHBI
JlaGopaTopHnas pabota

28 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napamMeTpaMH COCTOSHUS
pa3peKEHHOT0 Ta3a

29 N3omnporneccsl B U1€aIbHOM Ta3e U UX bu6nmoreka [JOK
rpaduyeckoe MmpeacTaBIeHIe https://m.edsoo0.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOIMHAMUYECKON CUCTEMBI U

30 crocoObl e€ n3meHenus. Konmuectro bubnuoteka [JOK
TEIUIOTHI U paboTa. BHyTpeHHsIs https://m.eds00.ru/ff0c5952
SHEPrUsi OJHOATOMHOI'O UJEATBHOTO
rasa

31 Buasl Tennonepenaun Eubmorexa IIOK

https://m.edso0.ru/ff0c5c36
VY nenpHas TEMI0EMKOCTh BEIIECTBA.

39 KonunuecTBo Tennotel npu bubmuoreka [IOK
Terutonepenave. AanadaTHBIH https://m.edsoo.ru/ff0c5c36
nporecc

33 [TepBblit 3aKOH TEPMOAUHAMUKH U €TO bubnmoreka [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
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IMPUMCHCHHUC K U30IIpoIcccamM

HeoOpatumocTs npoiieccoB B

https://m.edsoo.ru/ff0c5efc

bu6mmoreka [IOK

34 .B i
HIPHPOAE. BIOPOH 3aKOH https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKHU
35 [Mpunnun nevicteus u KI1/ rerioBoit bubmuorexa [JOK
MalIuHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KI1/]
37 DKOJIOTHYECKHUE TTPOOIEMBI
TEIIOPHEPIETHKH
38 O6o6maromuii ypok «MoltekysipHast bubmmoreka [JOK
¢usnka. OCHOBBI TEPMOIMHAMHKI https://m.edso0.ru/ff0c6938
KonTponbHas padoTa 1o Teme
39 «Momnexkynspraas pusuka. OCHOBBI bubmmorexa [TOK
yIp ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
40 [TapoobpazoBaHue 1 KOHACHCAIHSL. bubnuoreka [IOK
Hcnapenue u KAIeHue https://m.edso0.ru/ff0c63h6
AOcCoIOTHAsI 1 OTHOCUTETbHAS
41 BJI&KHOCTh BO3/1yXa. HachIeHHbIi bubmorexa HOK
Ayxa. B https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucramnmueckne n
aMop(HbBIC Tella. AHU30TPOIHS
42 01301711)((:213 KPHCTAJIOB X(Tlf Kue bubmorera [JOK
p ’ 8 https://m.edsoo.ru/ffOc65f0
KpucTtayisl. COBpeMEHHBIE
MaTepuabl
[TnaBiieHne M KPUCTAUTA3AIIHS.
43 VYnenpHas TEMI0Ta MJIaBICHUS bubmorexa HOK
A ' https://m.edsoo.ru/ff0c6708
CyOnumarus
44 YpaBHeHUe TeIIoBOro Oajganca bubmuoreka [IOK



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
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https://m.edsoo.ru/ff0c6820

OnexTpuzanys Tel. JNeKTPUIECKUI

45 3apsia. JIBa BUJIa DIEKTPUUECKUX bubmmorexa [JOK
PAL. A P https://m.edsoo.ru/ffOc6bcc
3apsi0B
IIpoBOOHUKH, TUIIIEKTPUKH H
46 H(I))JI OBOIHUKHU 3a1ff))H COXpaHEHUs bubmorexa [IOK
YHpOBOA ’ p https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOTO 3apsiga
BzaumopeiictBue 3apsioB. 3aKoH
47 Kynona. ToueuHbIl 3JIEKTPUUECKUI bubnmorexa [IOK
y ' p https://m.edsoo.ru/ffOc6ce4
3apsia
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
48 nons. [puHumn cynepnosuumuu bubnuorexa [JOK
JJIEKTPUYECKUX T0JIeH. JInHuKn https://m.edsoo.ru/ff0c6df2
HaIpPsHKEHHOCTH
Pabota cuit sneKTpocTaTH4ecKoro
49 nonsd. ITorennuan. PazHocts bubmmorexa [TOK
) 1AL, https://m.edsoo.ru/ff0c6f00
MMOTEHITNAJIOB
IIpoBOIHMKY U OUDIIEKTPUKHU B
50 anpeKT OCTaTHYECKOM noljw bubmmorexa [TOK
P ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bubmuorexa [JOK
51 DnekTpoéMrocTh. Konaencaro
P A P https://m.edsoo.ru/ff0c7126
DJEKTPOEMKOCTH MIIOCKOTO
52 KOHJIIEHCATOPa. DHEPrUs 3apsKEHHOTO bubmiorexa LIOK
g pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
3JIEKTPOEMKOCTH KOHAeHcaTopa'
o4 [IpuHLMI [EHCTBUS U IPUMEHEHHE



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
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KOHJIEHCATOPOB, KOIMPOBAJILHOTO
arnmapara, CTpyMHOro IIpUHTepa.
DIEeKTpOCTaTHYECKas 3aILUTa.
3a3eMiIeHHE 3JIEKTPONpUOOPOB

55

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma J1st
y4acTKa [enu

56

[MocnenoBarenbHOE, MapajielbHOE,
CMEIIaHHOE COCTUHCHUE
npoBoAHKUKOB. JlaboparopHas pabora
«M3y4eHne CMEIaHHOTO COCTUHECHUS
PE3HUCTOPOBY

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

S7

58

59

60

PaboTa 1 MOITHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

3akon OMa A5 OTHOM (3aMKHYTOM )
anekTpuueckoii nenu. Koporkoe
3aMblkaHue. JlaboparopHas pabota
«3mepenne DJ1C ucToOUHMKA TOKA U
€r0 BHYTPEHHETO COITPOTHBIICHUS

DIIEKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
METaJIOB. 3aBUCUMOCTh
CONIPOTHUBIICHHS] METAJIJIOB OT
temnepaTypbl. CBEpXITPOBOAUMOCTh

DNEKTPUYECKUH TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

0.5

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7838

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

61

[TorynpoBoIHUKH, X COOCTBEHHAs U

bu6mmoreka [IOK



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
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IpUMecHas IpoBoAUMOCTh. CBoiicTBa
p—n-nepexona.
[MomynpoBoAHUKOBBIE TPUOOPHI

https://m.edsoo.ru/ff0c84ae

DJIEKTPUUYECKUH TOK B paCTBOpaxX U

62 pacIiiaBax 3JIEKTPOJIUTOB. 1 bubnuoreka [IOK
DIIEKTPOIUTHYECKAS JUCCOLIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIHN3
DJIEKTPUUYECKUI TOK B ra3ax.

63 CamocTosiTenbHbIN 1 1 bubnnoreka [JOK
HECaMOCTOSTENIbHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Momnnus. [lnazma
DneKTpruuecKue Mprudopsl U

64 YCTPOMCTBA U UX NMPAKTUYECKOE 1 bubnuoreka [IOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ffOc86fc
0€30MacHOCTH

65 O06o06maromuit ypok 1 bubmmoreka [JOK
«ONEeKTPOIUHAMUKAY https://m.edsoo.ru/ffOc88be
KonTposabHas padbora no teme

66 «9nexkrpocratuka. [locTosHHBIN 1 bubnuoteka [JOK
ANEKTpUYECKUN TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cperax»

67 Pesepsublit ypok. KonTponbHast 1 bubmuoreka [IOK
pabora o Teme "DneKTpoIuHaMHKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblit ypok. O6o0maronmii ypok 1 bubnuoreka [IOK
o temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBLIEE KOJIMYECTBO YACOB I1O 68

[NPOT'PAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
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11 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
[
Jl:;_n Tema ypoka Beero Kourpoabnbie IIpakTuyeckue II/I[:;:CHI/ISI LI;II?;I;(;i:I:eHBHHe
padoThI padoThI pecypenI
[TocTosiHHBIE MAarHUTBHI U X

1 B3auMoOJercTBHE. MarHUTHOE II0JIE. 1 bubnunoreka LIOK
BekTop MarHuTHON MHAYKIMU. JInHUK https://m.edsoo.ru/ff0c9778
MarHUTHON MHTYKIIUU
MarauTHO€E 10JI€ MPOBOJIHHUKA C

5 TokOoM. OnbIT Dpcreaa. 1 bubmmoreka [JOK
B3aumMozeicTere NpoBOJIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopnas padota «13yuenue 1 1 bubmuoreka [IOK
MAarHUTHOTO TOJS KaTYIIKU C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO ITOJIS HA
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

4 JlaboparopHnast pabota 1 1 bubnnorexa [JOK
«HccnenoBanue NeUcTBUS https://m.edsoo.ru/ff0c9ac0
MTOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TTOJIS Ha

5 JBIOKYIIYIOCS 3apSKEHHYIO YACTHILY. 1 bubnuotexa [JOK
Cuna Jlopennia. PaGoTa cuiibt https://m.edsoo.ru/ff0c9df4
Jlopenua

6 DJneKTpoMarHuTHas nHAykuus. [loTok 1
BEKTOpa MarHuTHOM uHAYKIMu. IJ1C



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
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10

WHIYKIAHA. 3aKOH AJIEKTPOMArHUTHOM
nHaykiuu Gapanes

JlabGopaTopHas paboTta
«HccnenoBanue siBICHUS
ANEKTPOMArHUTHOW WHTYKITHF)

NunykTuBHOCTD. SIBIICHUE
camonnaykiuu. 3J1C caMonHyKIuu.
DHeprusi MarHUTHOTO MOJIsl KATYLIKHU C
TOKOM. DJIEKTPOMAarHuTHOE 1oJie

TexHuueckue YCTPOﬁCTBa Hn UX
INPpUMCHCHUC: IIOCTOAHHBIC MAI'HUTHI,
QJICKTPOMArutThl, 3JICKTPOABHUIATCIIb,
YCKOPUTCIIN 3JIECMCHTAPHBIX YaCTHUII,
HWHAYKIIUOHHAS 11€Yb

Oo6o06maromuit ypok «MarautHoe
noJje. DIEeKTPOMarHUTHAST HHIYKIHS)

bub6nmoreka [IOK
https://m.edsoo.ru/ff0cal50

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

bubmmoreka IIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas padota no teme
«MarHuTtHOE 1oJIe.
SHGKTpOMaFHI/ITHaﬂ UHAYKIOUS»

bubnmnorexa LIOK
https://m.edsoo.ru/ff0cad58

12

CB00o/1HBIE MEXaHUYECKUE
koseOanus. 'apmonndeckue
KoseOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBpatienue sHepruu

bubnunorexa LIOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopatopHnas pabora
«HMccrnenoBanne 3aBUCUMOCTH
neprozaa MajbIX KojeOaHui Tpy3a Ha
HUTHU OT JUIMHBI HUTH U MaccChl Ipy3a»



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
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14

Konebarenbublit koHTYp. CBOOOAHBIE
QJICKTPOMArHMTHBIC KoIeOaHus B
U/ICILHOM K0JIe0aTeIbHOM KOHTYpE.
AHanorus Mexay MeXaHH4eCKUMH U
AIIEKTPOMArHUTHBIMU KOJIEOaHUSIMHU

bubnunorexa LIOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akon
COXpPAaHCHUS SHCPIUr B UACAIIBHOM
K0J1e0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBneHue o 3aTyxaromx
Kose0aHusX. BolHyKIeHHbIE
MexXaHU4YeCcKue Kojiebanus. Pesonanc.
BI)IHY)KIIGHHBIG SHCKTpOMaFHI/ITHBIC
KosaeOanus

bubnuoreka [{OK
https://m.edsoo.ru/ffOcbb86

17

IlepemennsbIit Tok. CHHYCOUJAJIBHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JICWCTBYIOIIEE 3HAYEHHUE CHIIbI TOKA U
HaIpsKEHUS

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpancdopmarop. [Ipoussoactso,
nepenavya u norpedieHue
JIEKTPUYECKON SHEPTUN

Y CTpOUCTBO U MPAKTUUYECKOE
[IPUMEHEHHUE DIIEKTPUYECKOTO 3BOHKA,
reHeparopa NepeMeHHOro TOKa,
JIMHUH 3JIeKTponepeaady
DKOJIOrM4eCKHe PUCKU TIPU
IIPOU3BOJCTBE IEKTPOIHEPIUH.
KynbTypa ncnosnb3oBanus

bubnunorexa LIOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
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3JIEKTPO3HEPTUHU B MOBCEIHEBHOMN
KU3HU

Mexanndeckue BOJIHBI, YCJIOBUA

21 pacnpoctpanenus. [lepuoa. CkopocTb bubnmnoreka HOK
pacrnpoCTpaHEHUS U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
ITonepeunsle ¥ POIOJIbHBIE BOJIHBI

99 3ByK. CKOpOCTh 3ByKa. ' pOMKOCTh bubmmoreka [JOK
3ByKa. Boicora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNeKTPOMarHUTHbHIE BOJHBI, UX

23 cBolicTBa U ckopocTh. [lIkana bubmmorexa [IOK

https://m.edsoo.ru/ffOccfe0
ANEKTPOMArHUTHBIX BOJH
[IpuHIMIIBI paUOCBSI3U U

24 TeneBunieHus. Pazsurue cpeacTs
cBs3u. Pagnostokamust

o5 KonrtponbHas pabora «Konebanus u bubmuoreka [IOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpssMonuHENHOE pacpoCcTpaHEHue

26 CBETa B OJTHOPOJHOM CpeE. bubmuoreka [IOK
ToueyHslii UICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBETa
OTtpakeHne cBeTa. 3aKOHBI

27 oTpaxkeHus ceera. [loctpoenune bubnmorera LOK

. https.//m.edsoo.ru/ff0cd4e0
n300pakeHHi B TUIOCKOM 3epKaie
[Ipenomnenne ceera. [lonHoe

28 BHYTpeHHee oTpaxeHue. IIpenenbHblil bu6muoreka [JOK
YT OJI ITOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7{6
OTpaKEHHUS

29 JlabopaTtopHas paborta «3mepenne bubnuorexa [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
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IMOKas3aTcJId MPEJIOMIICHUA CTCKIIA»

JIunzel. [loctpoenue n300pakeHuii B

https://m.edsoo.ru/ffOcd67a

30 nuH3e. PopMyra TOHKOMH JTUH3BI bubmorexa LOK
- COPMY ' https://m.edsoo.ru/ffOcddle
VBenuueHue JIMH3EI
Jlaboparopnas pabota
31 «HccnenoBanue CBOMCTB
M300paKCHUH B JTUH3AX)
Hucnepcus cBeta. CIIOKHBIN COCTaB
32 6enoro ceera. Ler. JlaboparopHas
pabora «HabmroaeHue nucrnepceun
CBETA»
Wutepdepennus cera. Audpaxius bubnuoreka [IOK
33 N
ceera. JludpakinonHas pemerka https://m.edsoo.ru/ff0ced22
34 IlonepeyHOCTh CBETOBBIX BOJIH. bubmuoreka [IOK
[Tonspusanus ceera https://m.edsoo.ru/ffOcf02e
35 OnTrueckue mpruOOpPbI U yCTPOUCTBA U
yCIOBUS MX 0€30MacCHOr0 MPUMEHEHUs
I'paHUIBI TPUMEHUMOCTH
36 KJIaCCUYECKOU MexaHuKH. [locTymarsl bubmuoreka [IOK
CIIEIMAIbHON TEOPHUH https://m.edso0.ru/ff0cf862
OTHOCUTEIBLHOCTH
OTHOCHUTETBHOCTH OJTHOBPEMEHHOCTH.
37 3aMe/IeHre BpEMEHH M COKpaIlleHUE bubmorexa [JOK
s P pail https://m.edsoo.ru/ffOcfa4?2
JUTAHBI
DHeprus U UMNYJIbC PEISITHBUCTCKOM
38 yacTUbl. CBs3b MAcChl C SJHEPTUEN U bubnnorexa [JOK
' P https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHsI OKOS
39 KonTponpHas padbota «OnrTuka. bubnmoreka [JOK



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
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OcHOBBI CIELIMATIBHON Teopuun
OTHOCHUTEIIBHOCTI

®otonsl. Dopmyna [Inanka. Jueprus

https://m.edsoo.ru/ffOcf6f0

bub6nmmoreka [IOK

40
Y UMITYJIBC JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBbITHE U HCCIIEI0BAHUE Eu6 [IOK
HOIMOTEKA
41 .0 A.T.
(poroshexra. Omprrer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHsbl poTorddekra. YpaBHenue
42 aﬁHMTeIgI)Ha Imq:{(l&)oma(i);ema bubmorexa LIOK
' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuia» ¢potodaddekxra
JaBnenne cBera. Onbiter I1. H.
43 JlebeneBa. XUMHUUECKOE NEHCTBUE bubnnorexa [JOK
AeBd. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTsa u
MPaKTUIECKOE TPUMEHEHHE:
44
(OTOR/IEMEHT, POTOAATUHK,
CoJIHEUHasi ObaTapesi, CBETOIUO]]
45 Pemenue 3agad nmo reme «1€MEHTHI bubmmoteka IIOK
KBAHTOBOU OIITHUKHY https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmBITEI
46 Pezepdopaa o paccesHuio o-4acTuil bubmorexa LIOK
pDOP P ' https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJeNb aToMa
but6mmorekxa [IOK
47 IT b
OcTyIathl bopa https://m.edsoo.ru/ffOdOafa
W3nyuenne u mornomnieHrne GpoTOHOB
48 I I/I}ll'lqe exoJie aTOM;H co Hc()bro OBHSI bubnmorexa LOK
P pexon . A P https://m.edsoo.ru/ffOdOafa
SHEPTUU HA Opyroil. Buabl ciekTpoB
49 BoiHOBEIE cBOMicTBa yacThIl. BoiIHEBI but6mmoreka [IOK



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
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ne bporna. KopnyckynsipHo-
BOJIHOBOM Jyasin3M. CriOHTaHHOE U
BBIHYKJICHHOE U3JIyYCHHE

https://m.edsoo.ru/ff0d0ca8

50

51

52

53

54

55

OTKpBITI/IC PaAnO0aKTHBHOCTHU. OMBITEI

Pesepdopaa no onpexnenenuio cocrasa

PaaAOaKTUBHOI'O U3JTYUYCHUSA

CgoiicTBa anbda-, 6era-, raMma-
u3ny4yeHus. BiusHue
PaJMOaKTUBHOCTH Ha )KHBBIC
OpTraHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbga-pacnaf.
DJEeKTPOHHBIN U MO3UTPOHHBIHN OeTa-
pacnan. 'aMmma-uzinydeHue

DHeprusi CBSA3U HYKJIOHOB B siJIpe.

S nepubie peakuuu. SnepHbIin
peaktop. [Ipobrnemspl, mEpCIEKTUBHI,
JKOJIOTUYECKUE aCIIEKTHhI SIACPHOU
SHEPreTUKHU

DneMeHTapHble yacTulbl. OTKpBITHE
MO3UTpoHa. MeToibl HAOMIOACHUS U
pErUCTpaLvK JIEMEHTAPHBIX YACTULL.
Kpyrieiii cton «®yHnameHTanbHble
B3anmMoaercTBUg. EMMHCTBO
(bU3UIECKON KapTUHBI MUPa»

Bun 38é3nnoro neda. Co3sesnus,
SIpKUE 3BE3/Ibl, TJIAHETHI, UX BUIUMOE
nBrokenne. ConHeyHas cucreMa

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1356

bubnunorexa LIOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
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56

57

Connne. ConHeuHas aKTUBHOCTb.
Ncrounuk sHeprun CosHua U 3BE3]T

3BE3/1b1, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TJIABHON
II0CJIEI0BATEIbHOCTU. BHyTpeHHEE
cTpoeHue 3B€311. COBpeMEHHbIE
MIPEJICTABJICHHSI O TIPOUCXOXKICHUU H
sBotoniu CoJHIa U 3BE3]

58

59

60

Muneunsiii [lyTe — Hamma ['anakTuka.
[Tonoxenue u nuxenue CosHua B
lNamaktuke. ['anmaktuku. Y€pHbie
JBIPBI B SIAPAX TATAKTHK

Bcenennas. Pa3z0Oeranue ragakTHK.
Teopus bosbioro B3peiBa.
PennkroBoe u3nydeHue.
MeraranakTuka

HepemeHHHe HpO6J’IeMH ACTPOHOMHUU

61

KontponbHas padoTa «2J1€eMEHTHI
aCTPOHOMHH U aCTPOPUIUKI

62

O6o06maromuit ypok. Ponb ¢puzuku u
aACTPOHOMHUHU B HKOHOMHUYECKO,
TEXHOJIOTHYSCKOM, COITMATLHON 1
ATUYECKOH chepax NeaTeTbHOCTH
YelioBeKa

63

O6o6maromuit ypok. Pois u Mmecto
(U3HUKN 1 aCTPOHOMUH B
COBPEMEHHOI HAy4YHOU KapTUHE MUpa

64

O6o6maromuit ypok. Pomib




,ﬂ,OKyMEHT noanucaH 3ﬂeKTp0HHOﬁ noanuncblo.

¢uznveckoii Teopun B HopMupoBaHUH
MPECTaBICHUN O (PU3UUYECKOI
KapTHHE MHpa

O6o06maromuii ypok. Mecto
¢bu3nvecKkoil KapTHHBI MUpa B 00IIEM

65 1
Py COBPEMEHHBIX ECTECTBEHHO-
Hay4YHBIX IIPEJCTaBICHUN O IPUPOE

66 PesepBHbIil ypok. MaruutHoe noie. 1
DNeKTpOMarHuTHasi UHIYKIUS
PesepsHblit ypok. OnTuka. OCHOBBI

67 CHeIUaaIbHON TEOpUHr 1
OTHOCHUTEJIbHOCTH
Pesepnsiii ypok. KBantoBas dusuka.

68 DeMeHTHl aCTPOHOMUU H 1 bubmorexa LOK

P https://m.edsoo.ru/ff0d1784
acTpo(U3UKH
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/ff0d1784
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET



ﬂ,OKYMeHT noanuncaH 3HEKTpOHHOf/'I noanucbio.

JOKYMEHT NOJANUCAH 3JIEKTPOHHOHU MOJANUCHIO

HOAJIMHHOCTD TOKYMEHTA NOATBEPXK/IEHA.
w INPOBEPEHO B ITIPOTPAMME KPUIITOAPM.

MOJNNUCH

O6wui cTaTyc noanucu:
CeptuduKar:
Bnapeneu:

U3spaTennb:

Cpok pgeiicTBus:

[arta u Bpema co3gaHua 3.

Mopgnuce BepHa
257BOEE4ADC317F5A3EE065A1CE740A5C

lanaiaa Hypua FanumynnosHa, Nananga, Hypua NanmmynnosHa,
prim.buh@mail.ru, 251800451516, 04780516669, MYHULUMA/TbHOE
KA3EHHOE OBLLUEOBPA3OBATE/IbHOE YYPEXAEHWUE "CPEOHAA
OBLLEOBPA30OBATE/IbHAA LLIKO/TA" C.CEPTEEBKA NAPTU3AHCKOIO
MYHULUMNANBHOIO PAMOHA, AnpekTop, c.Cepreeska, MpMMOPCKUii Kpaii,
RU

KasHauelcTtBo Poccum, KasHauericteo Poccun, RU, r. MockBa, bonbluoi
31aTOYCTUHCKMI Nepeynok, a. 6, ctpoeHne 1, 1047797019830, 7710568760,
77 Mocksa, uc_fk@roskazna.ru
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