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INOACHUTEJIbBHASA 3AIINCKA

ITporpamMMa 1o ¢usuke 0a30BOro YpOBHSI HAa YpPOBHE CpPEIHEr0 OOILEro
oOpa3oBaHMs pa3zpaboTaHa Ha OCHOBE IOJIOKEHUH U TpeOOBaHMM K pe3yjbTaTam
OCBOEHHUSI OCHOBHOM 00pa3oBaTesIbHOW Mporpammsbl, mnpeactaBieHHbIX B OI'OC
COO, a Ttakxe c yuy€roM denepanbHON paboueil mporpamMmbl BOCHHTAHUSA U
KOHIIENINK TpenofaBaHus ydeOHoro npeamera «dusnka» B 00pa3zoBaTelbHBIX
Opra”Hu3anusax Poccuniickon denepanum, peanu3yomux OCHOBHBIE
o0Opa3oBaTelibHbIE IPOTPaMMBI.

Conmepxanue mporpaMmbl MO (U3MKE HAMpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatomuxcs 10-11 kmaccoB mnpu
oOydeHnn nx ¢uznke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-IESATEILHOCTHOTO
noaxojaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm dGI'OC COO
IJJAHUPYEMBIM JIMYHOCTHBIM, IPEAMETHBIM M METAlpPEeIMETHBIM pe3yJbTaTaM
o0Oy4eHHs, a TaKkXKe€ YUYUTHIBAET HEOOXOAMMOCTbh pead3alui MEKIPEIMETHBIX
cBA3ed (U3MKM C €CTeCTBEHHO-Hay4YHbIMH Yy4e€OHbIMU mpenMeramu. B Hel
ONPENEISAIOTCS OCHOBHBIE 1I€JIM M3y4YeHUs (PU3MKU Ha YPOBHE CPEAHEro OOLIEro
o0pa3oBaHus, IUIAHUPYEMbIE PE3YJIbTaThl OCBOEHUS Kypca (DU3UKU: JIMYHOCTHBIE,
MeTarpeJMEeTHbIC, TPeIMETHBIE (Ha 0a30BOM YPOBHE).

[TporpamMma no pusmKe BKIIOYAET:

e IUIAHMPYEMBbIE Pe3yJIbTaThl OCBOEHUS Kypca (pu3uKu Ha 6a30BOM ypOBHE, B
TOM YHCJIE MTPEIMETHBIEC PE3YJIbTATHI MO ro/1aM 00y4EHHUS;

e cojepkaHue yueOHOTo mpeaMmeTa « Du3nuKay mo rojgaM 00ydeHusI.

dusnka Kak Hayka O HamOoJjiee OOIIMX 3aKOHAaX MPHUPOABI, BBICTYNAas B
KauecTBe y4eOHOTO MpeaIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAaJ B CUCTEMY
3HaHUU 00 okpyxaromem Mupe. [lIkonpHbIN Kype GU3UKH — CUCTEMOOOPa3y IO
JUTsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexXaT B OCHOBE IIPOIIECCOB U SIBICHHM, HM3y4aeMbIX XHUMHEH, OUOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME W AKTUBHOE
NpUMEHEHUE (PU3NUECKUX 3HAHUW  OmpejenseT XapakTep UM pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTUH B cdepe HHEPreTUKH, TPAHCIOPTA, OCBOCHUS
KOCMOCAa, TOJIYYEHHUS] HOBBIX MaTEpHUalOB C 3aJaHHBIMH CBOMCTBAMH U JPYIHX.
N3yuenne ¢Pu3MKM BHOCHT OCHOBHOW BKJIAJl B (POPMUPOBAHUE ECTECTBEHHO-
HAy4YHOW KapTUHBI MHpa oOydarommxcs, B (opMupoBaHHE YMEHUN MPUMEHSTH
HAyYHBIA METO]I MO3HAHUS NP BHITIOJIHEHUN UMHU YY€OHBIX UCCIIEIOBaHUH.

B ocHoBy kypca ¢usukm 11 YpOBHS CpeIHEro oO0Iero oOpa3oBaHUs
MOJIOKEH PSJT HWJACH, KOTOPBbIE MOXHO pacCMaTpUBaTh KaK MPHHIUIBI €ro
OCTPOCHHS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEM KypcC SBIISIETCS JIOTMYECKHU
3aBEpUIEHHBIM, OH COAEPIKUT MaTepuaj U3 BCEX pa3lenoB (U3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOMN, TAK U COBPEMEHHON (DU3UKH.

Hoesn cenepanuzayuu. B cooTBeTCTBUM € HEl Marepuan Kypca (QHU3MKH
o0beMHEH BOKpYr (u3nueckux Teopuid. Bemymmm B Kypce sBisercs
(dbopMUpOBaHUE TMPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTe€pUH, BEIIECTBE U
IoJIE.

Hoes eymanumapuzayuu. EE peanuzanusi NOpearnosiaraeT HCIOJIb30BaHUE
I'YMAaHUTAPHOTO TOTEHIMaNIa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
bu3uKk C pa3BUTHEM OOIIECTBa, a TaKXke C MHPOBO33PEHUYECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU ITpoOIeMaMu.

Hoess npuknaownoii  nanpasnennocmu. Kypc ©dusuku  mpeamnosiaraet
3HAKOMCTBO C LIMPOKUM KPYTOM TE€XHHMUYECKHX M TE€XHOJOTUYECKHUX TMPHUIIOKEHUN
W3YUYCHHBIX TEOPUM U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs NOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHusl, TMOCBAMIEHHBIX JKOJIOTHUYECKUM TMpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH M TEXHOJOTHH, a Takke 00CyXICHUA
npo6JieM pallMOHAIBHOTO MPUPOONIOIH30BAHMS U SKOJIOTHUECKON 0€30MacHOCTH.

CTep>KHEBBIMHU DJIEMEHTAMHU Kypca (PU3MKH HAa YPOBHE CPEIHEro OOIIEero
oOpa3oBaHus SABIAIOTCA (pusmueckue Teopuu (POpMHUPOBAHUE TPEICTABICHUNA O
CTPYKTYype MocTpoeHHsl (pru3nyecKoil Teopuu, poiu QpyHAaMEHTAIbHBIX 3aKOHOB U
OPUHIUIIOB B  COBPEMEHHBIX IMPEJCTaBIEHUSX O MPHUPOJAE, TpaHMLAX
OPUMEHUMOCTH TEOPHM, JJIsi ONUCAHHUS ECTECTBEHHO-HAYYHBIX SBJICHUH W
MIPOIIECCOB).

CucTeMHO-IeSITEIbHOCTHBIN TOIX0 B Kypce (PU3WMKH peallu3yeTcsl TPEexkKIe
BCEro 3a CYET OpPTraHM3alMU JKCIIEPUMEHTAIBHON JCATEbHOCTH O0YYarOIIXCS.
Jlnst  6a3oBoro ypoBHS Kypca (HU3UKM — OTO HWCIOJB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB H JIA0OpAaTOPHBIX pPadoT,
KOTOpbIE B TIporpamMme mo (u3uke OObEIUHEHBI B OOIIUN CHUCOK YUYEHUYECKUX
MpaKTUYeCKux padoT. Brijenenne B yka3aHHOM TepedHe JabopaTOpPHBIX padoT,
MPOBOJUMBIX JJISI KOHTPOJSE ¥ OIICHKH, OCYIIECTBISIETCS  YYaCTHHUKAMU
00pa3oBaTeNbHOTO TIpoIlecca HMCXOAs M3 OCOOCHHOCTEH TIUTAHMPOBAHUSA U
ocHaleHus kaOuHera ¢u3uku. IIlpum d3ToM  oOecreunBaeTCs  OBJIAJCHUC
00yJaronMMHUCS YMEHUSMH TPOBOJUTH KOCBEHHBIC H3MEPCHHS, HMCCIICIOBAHUS
3aBUCUMOCTEH (DU3MYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB TI0 TPOBEPKE
MIPEIJIOKCHHBIX THITOTES.

Bonbuioe BHUMaHHWE YAENAETCS PELIEHUIO PAcUETHBIX M KAaYECTBEHHBIX
3apad. IIpu aTOM A pacy€THBIX 3aa4 IPUOPUTETOM SBIIIOTCA 33[a4M C SIBHO
3aJJaHHOM (PU3NYECKON MOJEIIBIO, TO3BOJISIFOIINE IPUMEHATh U3yUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOrO paslena Kypca, TaK W MHTETpUPYs 3HAHUA U3
pa3HbIX pa3zenoB. /[ KayecTBEHHBIX 3a/1ad NPHUOPUTETOM SIBIISIFOTCS 3a/laHUS Ha



OObsICHEHHE MpOTeKaHUs (U3NYECKUX SBJICHHI M MPOIECCOB B OKpY’KaIOLIEH
KU3HU, TpeOyromre BbIOOpa (U3NYECKOM MOIEIH A CHUTyalMd MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ T1peboBanusmu DPI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OOCCIEUYeHHI0 ydeOHOTO Tipolecca 0a3oBBI ypOBEHb Kypca
($bu3MKKN Ha YpOBHE CpelHEro 001Iero o0pa3oBaHus JOKEH U3y4aThCs B YCIOBHSIX
IpeIMETHOr0 KabuHeTa (M3UKU WM B YCJIOBHMSIX HHTETPUPOBAHHOIO KaOMHETa
MPEAMETOB €CTECTBEHHO-HAYYHOIo IMKJIa. B kaOuHere (U3UMKU JTOJDKHO OBIThH
HeoOXouMoe J1abopaTopHOoe 00OpYyJAOBaHWE JJIS BBHITIOJTHEHUS YKa3aHHBIX B
nporpaMMe Mo (PU3MKe YICHHUECKUX MPAKTUUECKUX pabdOT U JEMOHCTPAIIMOHHOE
00opyi0BaHUE.

JleMoHCTpanoHHOe o0OopyaoBaHue (GopMupyercss B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAHOBKY
NEPEYUCIICHHbIX B TporpaMme Mo (U3HMKE KIIOYEBBIX JEMOHCTpAaIUil s
UCCJIENOBAHMUS  WM3YYaE€MbIX SIBJIEHHA MW  MPOLECCOB, AOMIIUPUYECKUX U
(GyH1aMEHTaIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlabopaTopHoe 00OpymOBaHHME IS YYCHHUECKHX MPAKTUYECKUX padoT
dopMupyeTcss B BHJIC TEMAaTHICCKUX KOMIUIEKTOB M OOECIICUYMBACTCS B pacuére
OJIHOTO KOMILJICKTa Ha JABYX OOydYarommxcs. TeMaTHYeCKHe KOMILICKTBI
71a00paToOpHOTO O00OPYJAOBAHUS JIOJDKHBI OBITH IOCTPOCHBI HA KOMILJICKCHOM
UCITIOJIb30BAHNU AHAJIOTOBBIX W HU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTCPHBIX
U3MEPUTENIBHBIX CHCTEM B BH/IE IIU(DPOBBIX JTA00OPATOPHUH.

OCHOBHBIMH HEJISIMH U3YUYCHUA (1)I/IBI/IKI/I B O6H_ICM O6paBOBaHI/II/I SABJIAROTCS .

e (opMupoBaHue HHTEpeca W CTpEMJICHUS OOYYAIOIIMXCS K HAayYHOMY
U3YUYCHUIO TPUPOJBI, PA3BUTHE HMX HMHTCIUICKTYaJIbHBIX W TBOPYCCKUX
CIOCOOHOCTEM;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HaHUs U (POPMUPOBAHHE
MCCIIEI0BATEIIbCKOTO OTHOIIEHUS K OKPYIKAIOIIUM SIBJICHUSM;

e (opMHUpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ysbTaTa H3YYCHUS
OCHOB CTPOEHHS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (PH3UKU;

e (opmupoBanme yMeHul OOBACHITH SBJICHHS C HCIOJIb30BAaHUEM
(bu3MYecKuX 3HAHUHN U HAYYHBIX JOKA3aTEIbCTB;

e (opMHpOBaHHE MPEACTABICHUN O poiu (U3UKK A PAa3BUTHS IPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHA U TEXHOJIOTUM.

JlocTikeHHne ATUX 1iesield 00ecrieunBaeTCsl PelIeHUeM CIEAYIOIMX 3a/1ad B
npoliecce u3yueHus Kypca GU3NKU Ha YpPOBHE CPEIHEr0 00IIero o0pa3oBaHuUs:

e TmpuOOpEeTEeHHE  CHUCTEMbl  3HAaHUW 00  0o0mMX  (PU3HMYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX, BKJTFOYAst MEXaHHKY,



MOJICKYJISIPHYI0  (HU3UKY, JJIEKTPOJUHAMUKY, KBAaHTOBYIO (H3UKYy U
3JIEMEHTHI acTPO(DU3HKHY;

dbopMupOBaHHE YMEHUH TNPUMEHATh TEOPETUUYECKHE 3HAHUA IS
OoObsicHEHUS] (PU3UYECKUX SBJICHUM B TNPUPOJAE H JUIA TIPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

OCBOCHHME CIOCOOOB peIIeHUsT pAa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nYecKo MOJCNBIO, 3a/]ad, TMOAPa3yMEBAIOIINX CaMOCTOSTEIHLHOE
co3zlanne (pU3NIECKON MOJIEIH, aJICKBAaTHOM YCIIOBUSIM 3a]1auu;

NOHUMaHuEe (U3MYECKHMX OCHOB W MPHUHIMIIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSHUS HAa OKPYKAIOULYIO
cpeay;

OBJIQJICHUE METOJaMH CAMOCTOSITEIBHOTO IJIAHUPOBAHUS M MPOBEACHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHalIW3a W HHTeprpeTanuud UHGOpMaIHH,
ONPEICIICHUS] JOCTOBEPHOCTH MOJYYEHHOTO PE3YJIbTATa;

CO3JTaHHE YCJIOBUM JJIsI PA3BUTHS YMEHHMU IPOEKTHO-UCCIEN0BATEIBCKOM,
TBOPYECKOU IEATENBHOCTH.

Ha wuzyuenme ¢usuku (6a30Bblii ypOBEHb) Ha YpPOBHE CPEIHEro OOIIEro
obpazoBanus otBoautcs 136 gacos: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 xknacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemeiii B mporpamMme no (¢uU3MKe IMepeueHb JIabopaTOpPHBIX U
NPaKTUYECKUX paboT SBISIETCS PEKOMEHJOBAHHBIM, YYHTENb JIEIaeT BHIOOD
NPOBEACHUSl J1a0OPATOPHBIX PAadOT M OMBITOB C Y4E€TOM HHAMBHYaJTbHBIX
0COOEHHOCTEH 00yYarOIIUXCS.

COJEPKAHUE OBYYEHUA

10 KJTACC

Paznen 1. ®usuka 1 MeTOAbI HAYYHOI'0 NIO3HAHUA

®duzrka — Hayka o mpupoje. HayuHble METOIbl MO3HAHUSA OKPY’KAOIIETO

Mupa.

Ponp OKCIICpUMEHTAa W TCOPHHM B IIPOHECCC IIO3HAHUA IIPHUPOALI.

DKCIEpUMEHT B (DU3UKE.

MonenupoBanue ¢GU3MYECKUX SBJICHUM W MpolieccoB. HayuHble THUIIOTE3HI.
dusnyecKkue 3aKOHbI U TEOPUHU. [ paHUIBI TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[TpyuHLMIT COOTBETCTBUA.

Pons u Mecro ¢uzuku B (HOPMUPOBAHMM COBPEMEHHOW HAyYHOU KapTHHBI
MUpa, B IPAKTUYECKOUN 1E€ATEIbHOCTH JIFOACH.



Jlemoncmpayuu

AHanoroBele W UU(GPOBBIE HM3MEPUTEIbHBIE NPUOOPHI, KOMIBIOTEPHBIE
JATYUKHU.

Pa3nen 2. Mexanuka
Tema 1. Kunemamuka

Mexannueckoe napmwkeHue. OTHOCHUTENBHOCTh MEXAHUYECKOTO JBUKCHHS.
Cucrema otcuéra. Tpaekropus.

[lepemeriienne, CKOpPOCTh (CpPeaHssI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MAaTEepUaIbHOW TOYKH, MX HPOEKIMU HA OCH CHUCTEMbI KOOpPAHUHAT.
CrnoxeHue nepeMeIIeHnii U CI0KeHUE CKOPOCTEN.

PaBHOMEepHOE M paBHOYCKOpPEHHOE MpsMOJIMHEHHOe nBuxkeHue. ['paduku
3aBUCUMOCTH KOOpDAMHAT, CKOPOCTH, YCKOpPEHHs, IIyTM M IIepEeMEIIECHUs
MaTepUaJIbHON TOYKH OT BPEMEHHU.

CBobOoaHOE nazieHre. Y CKOpeHre CBOOOIHOTO MaiCHUSI.

KpuBonuneitnoe  aBuxeHue. JIBuykeHue  MaTepuasbHOM  TOYKM IO
OKPY>KHOCTH C MTOCTOSIHHOM 10 MOAYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, TUHEHHAs
ckopoctb. [lepuon u yactora obpamieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: CIUIOMETP,
JNBU)KCHUE CHAPAOB, LICITHbIC U PEMEHHBIE ITEPEIayn.

Llemoncmpayuu

Mogenbs cuctemsl OTCUETA, WIUTIOCTPALUs KHHEMATUYECKUX XAPAKTEPUCTUK
JIBHOKCHUS.

[IpeoOpa3zoBaHne IBMKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.
[Tanenue Ten B BO3AYX€E U B Pa3pEKEHHOM MPOCTPAHCTBE.

HaGmionenue aBuxkeHUs Teja, OPOIIEHHOrO MOJ YrioM K TOPU3OHTY U
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUSI.
HamnpaBnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.
Yuenuueckuii sxcnepumenm, i1abopamophule pabomaol

N3yuenne HEpaBHOMEPHOIO JIBUXKEHHUS C IIENIBIO ONpPEASICEHUS] MIHOBEHHON
CKOPOCTH.

HccnenoBanre COOTHOLICHHST MEXAY NyTSIMH, INPOMJACHHBIMU TEJIOM 3a
IIOCJIEAOBATEIbHBIE PAaBHBIE IPOMEXYTKH BpPEMEHHM IPHU PABHOYCKOPEHHOM
JBWKCHUU C HAYaJIbHOM CKOPOCTBIO, PABHOU HYIJIIO.

M3ydenne nBUKEHNs IapUKa B BI3KOMU )KUIKOCTH.



W3yueHune nBUKEHUS Tela, OPOIICHHOTO TOPU30HTAIBHO.
Tema 2. Jlunamuka

[Ipyammn  otHocutensHOCTH  ['amunes.  llepeeii  3akoH  HeroTtoHna.
NuepuuanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunuun cynepno3uuuu cuii. Bropoit 3akon HeroToHa
JUISl MaTepUaIbHOM TOYKHU. TpeTuit 3akoH HproTOHA [U1s1 MaTepraIbHbIX TOYEK.

3akoH BcemupHoro Ttsarorenus. Cuma Tsoxectd. IlepBas kKocmuueckas
CKOpPOCTb.

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

Tpenue. Bunbl Tpenus (mokosi, ckoyibxxeHusi, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHus: CKOJbXKEeHUs U cuiia TpeHus nokos. Koadduuuent tpenus.
Cuna conpoTUBJIEHUS IPU IBHXKEHUH TeJa B )KUIAKOCTH WJIU Ta3e.

HOCTYH&TCJILHOC M BpaliaTCJIbHOC ABMIKCHHUC a0COJIFOTHO TBépZ[OFO TCIIA.

MOMEHT CHIIBI OTHOCHUTENBHO OCH BpamieHus. Ilimedo cuibl. YcnoBus
paBHOBECUSA TBEPAOIO TEIA.

TexHuueckue YCTPOﬁCTBa U TPAKTHICCKOC IMPUMCHCHHUC: IMOANMIMITHHUKH,
ABHIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB.

Llemoncmpayuu

SIBiieHne nHEpUUU.

CpaBHEHHE MacC B3aUMOJACHCTBYIOIINX TEN.

Bropoi 3akon HeroToHa.

N3mepenue cui.

CnoxeHune CHIL

3aBUCUMOCTH CHJIbI YIIPYTOCTHU OT Jiehopmanuu.
HegsecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.
CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUSI.
YcioBus paBHOBECUS TBEPAOTO Tella. Buibl paBHOBECHSL.
Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomol
N3yuenue aBmxeHust Opycka 1o HaKJIOHHOW TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAMOIINX B NPYXKHHE H
pe3nHOBOM 00pasiie, OT ux AehOpMAaIIHH.

HccnenoBanne ycliOBUM pPaBHOBECUS TBEPAOTO TeEJA, HMEIOLIEr0 OCh
BpAILCHHUS.

Tema 3. 3axonbwi COXpAHERUA 6 MEXAHUKE



NmMnynbe MaTtepuallbHOM TOYKU (Tena), CUCTEMbl MAaTepUATIbHBIX TOYEK.
NMnynbe cullbl U1 U3MEHEHUE HUMITyJIbca Tejla. 3aKOH COXPaHEHUs HMITYJIbCA.
PeakTnBHOE NBUKEHUE.

PabGora cuinbl. MOLIHOCTE CHJIBL.

Kunernyeckass sHeprus MaTepuanbHOM TOUYKH. Teopema 00 H3MEHEHUU
KUHETUYECKOU SHEPTUMU.

[ToTeHunanbHas SHEPrusl. [ToTeHunanbHas SHEPrus yIpyro
nedopmupoBaHHOM — npykuHbl.  [loTeHuManbHas  SHeprust Tena  BOJIU3U
MTOBEPXHOCTH 3€MJIH.

[loTeHnuanbHple W HE TNOTEHIHMaIbHbIe CUbl. CBsS3b pabOThl HE
NOTEHIIMAIbHBIX CHJI C I3BMEHEHHEM MEXaHUYECKOW PHEPTUU CUCTEMBI Tell. 3aKOH
COXpaHEHUsI MEXaHUYECKON YHEPTuu.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE NMPUMEHEHHE: BOJOMET, KOIIED,
IIPY>KUHHBIM [TUCTOJIET, IBUKECHUE PAKET.

Llemoncmpayuu

3aKOH COXPAaHEHUs UMITYJIbCA.

PeaktuBHOE nBUKEHHE.

[Tepexon moTeHIMATbHON YHEPTHUH B KHHETUYECKYIO U OOPATHO.
Yuenuueckuui sxcnepumenm, 1abopamopHuie pabomol

N3yuenue abCOJIOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MasiTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIbI C U3MEHEHUEM MEXAaHUYECKOW IHEpruu
TeJa Ha MPUMepE PACTIKEHUSI PE3UHOBOIO KIYTa.

Paznen 3. MoJiekyasipHast Qu3nKa 1 TEPMOJAUHAMHUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUUYECKOW T€OPUHU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe paBwkenue. Auddysus. Xapakrep HABUKEHUS U
B3aUMOJICMCTBUSI YaCTHUIl BeElIeCTBA. MOJEIN CTPOCHUS Ta30B, XUIKOCTEH U
TBEPIBIX TEJ U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyJl. KonnyecTBo BemecTBa. [locTosinHass ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkama temmneparyp
Llenbcus.

Mopens  upeampHoro rasa. OCHOBHOE  ypaBHEHHME  MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUHU HACAbHOrO rasza. AOCOJIOTHas Temieparypa Kak mepa



CpelHe KUHETUYECKOW SHEpPruM TEeIJIOBOro ABMXKEHUs vactull rasza. [llkama
temneparyp KeneBuna. I'azoBble 3akoHBI. YpaBHeHne Menneneesa—Knanenpona.
3akon JlanbToHa. M3omporiecchl B UACaTLHOM ra3e ¢ MOCTOSIHHBIM KOJUYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
nu3obapa.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE IPUMEHEHUE: TEPMOMETD,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OpTaHUYECKUX COEIMHEHU.

OmnbITel 0 U GY3UH KUAKOCTEN U Ta30B.
Monens 6pOyHOBCKOTO JBUXKECHHUS.
Mopens onbita IlITepha.

OnbITHI, JTOKa3bIBAIOIIIIE CyLIECTBOBAaHUE MEXKMOJIEKYJIIPHOTO
B3aUMOJIEUCTBUSL.

Mopeinb, HUTIOCTpUpYIOLIas IPUPOAY JABICHUS Ia3a HA CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YPaBHEHUE COCTOSHHS MJICAJBHOTO Tasa,
U30IPOLECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamopnvie pabomol

OnpeneneHne Macchl BO3AyXa B KJIACCHOM KOMHATe€ HAa OCHOBE HM3MEPEHMI
00bE€Ma KOMHATBHI, TABJICHUS U TEMIEPATYPhl BO3/IyXa B HEM.

HCCJ’ICI{OB&HI/IC 3aBUCUMOCTH MEKAY MapaMCTpaMH COCTOAHUA Pa3pCIKCHHOIO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepmoauHamMuueckas cucremMa. BHyTpeHHsst HEprusi TepMOIMHAMUYECKON
CUCTEMBbI U criocoObl €€ u3MeHnenus. KoandecTBo TemioTel U padbota. BHyTpeHHsis
JHEPrus  OAHOATOMHOIO  HWACAIBHOIO  rasza. Buabl  Temuonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIUS, U3IIyUeHHUE. Y AeNIbHAs TEIJIOEMKOCTh BEILECTBA.
KonudecTBO TEMIOTHI IpH TEIIONEpEaaye.

[Tonsitue 06 ammabatHom mponecce. I[lepBblii 3aKOH TEPMOAMHAMUKH.
[IpuMeHeHre TepBOTO 3aKOHA TEPMOAMHAMHUKM K m3omporeccaM. ['padudeckas
UHTEpIIpeTanus paboTh rasa.

Bropoii 3akoH TepmoanHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TemmoBble  mamuHbl.  [IpuHOMOBI  AEHCTBHS ~ TEIUIOBBIX  MAIlMH.
[IpeoOpa3zoBanusi 3HEpPruM B TEIUIOBbIX MamnHax. KoadduumeHt mnoae3Horo
nercTBus TeruioBo mamuHbl. [{ukn KapHo u ero ko3 UIMEHT MOJIE3HOro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIIOIHEPTETUKHU.



TexHuyeckue yCTpOMCTBA M IMPAKTUYECKOE IPUMEHEHUE: [IBUTaTellb
BHYTPEHHETO CrOpaHus, ObITOBON XOJIOJMUIBHUK, KOHTUIIMOHED.

Llemoncmpayuu

W3MmeHeHrne BHYTpEHHEH HSHEpruM Tejla MPH COBEPIICHUU pPabOThI: BBLIET
npoOKku W3 OyTBUIKM TIOJA JCHCTBHEM CXKATOTO BO3/ayXa, HarpeBanwe 3dupa B
JaTyHHOU TpyOKe mMyTEéM TpeHuUs (BUACOJEMOHCTPALIHS).

N3meHeHne BHyTpEHHEW 3HEPTUH (TeMIIEpaTyphl) Tela NPy TEIUIonepeaaye.

OnpIT 1O anuabaTHOMYy pAaCHIMPEHHI0 BO3ayXa (OMBIT C BO3AYLIHBIM
OTHHBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPAHUSI, PEAKTUBHOTO
JIBUTATEIS.

Yuenuueckuii sxcnepumenm, i1abopamopHule pabomawl
HN3mepeHnne yaenbHON TEMII0EMKOCTH.
Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Dazosvie nepexoovl

[TapooOpa3oBanue u koHmeHcanus. Vcmapenne u kuneHue. AOCOTIOTHAS U
OTHOCHUTEJIbHAs BJIAXKHOCTh BO3Ayxa. HacellleHHBIM map. YaenpHas TEioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBJICHUS.

TBépnoe teno. Kpucrammueckue u amopubie Tena. AHU30TPOIUS CBOMCTB
kpuctamuioB. Kunkue kpucramibl. CoBpeMeHHble Marepuanbsl. [lnaBineHue u
KpUCTAJUIM3aIus. Y IebHast TerioTa miasieHus. CyOoaumanus.

ypaBHCHI/IC TEIJI0BOro Oaranca.

TexHuueckue yCTpPOMCTBA M MPAKTHUYECKOE NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJOTUH TMOIYUYEHUS COBPEMEHHBIX MaTepUalioB, B
TOM YHCJI€ HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX TTAPOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUMU.

CriocoObI M3MepeHns BIAKHOCTH.

HaOmronenue HarpeBaHust ¥ MIABJIEHUS KPUCTANIMUECKOTO BEILIECTBRA.
JleMOHCTpanust KpuCTalIoB.

Yuenuueckuii sxkcnepumenm, 1abopamopnvie pabomol

N3MepeHne OTHOCUTENBHOM BIAKHOCTH BO31yXa.

Pa3znen 4. JnekrpoanHamuka

Tema 1. Inekmpocmamuka
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ONeKTpU3alusl Tel. OJEKTpUYecKuil 3apsa. /JlBa BuAa SIEKTPUYECKUX
3apsAn0B. IIpOBOJHUKH, TUANEKTPUKMA W TOJYIPOBOJHUKH. 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO0 3apsija.

B3anmopeiictBue 3apsinoB. 3akoH KynoHa. TodueuHbIN 31€KTPUYECKUI 3apsil.
Onextpuyeckoe 1nosie. Hampsoxk€HHOCTH  3yieKTpuueckoro mnojs. [IpuHuun
CYHEPIIO3UINH AIEKTPUUECKUX TNOJIeH. JIMHUM HanpspKEHHOCTU 3JIEKTPUYECKOIO
OJISL.

PaGora cun  anektpocraruueckoro  mojs.  I[lorenmuman.  Pa3HocTh
NOTeHIUaNOB. [IpOBOJHUKM M JUANEKTPUKUA B 3JIEKTPOCTATUYECKOM TIOJIE.
JusnexTpuueckas IPOHUIIAEMOCTb.

DnektpoémkocTh. KoHnencatop. D1eKTpOEMKOCTh MIIOCKOTO KOHJEHCATOPA.
DHeprus 3apsyKEHHOT0 KOHAeHcaTopa.

TexHuueckue yCTpoWcTBa M IPAKTUYECKOE IIPUMEHEHHE: SJIEKTPOCKOIL,
3JIEKTPOMETP, 3NNEKTPOCTAaTHUECKass 3allluTa, 3a3eMJIEHHE 3JIEKTpONpHOOpOB,
KOHJIEHCATOpP, KONMMPOBAJIBHBIN aNnapar, CTPyHHbBIN IPUHTED.

Llemoncmpayuu

Y CTpONCTBO M MPUHLMI AEUCTBHS JIEKTPOMETPA.
B3anmonencTBre HaA3IIEKTPU30BAHHBIX TEIL.
DNEKTPUUYECKOE MOJIE 3aPSIKEHHBIX TEN.
[IpOBOAHUKH B DJIEKTPOCTATUIECKOM IIOJIE.
DneKTpocTaTU4eCcKas 3aIuTa.

JIMDIIEKTPUKY B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTh C-)J'ICKTpOéMKOCTI/I IIJIOCKOI'0 KOHACHCATOpa OT ILIomaian
IIaCTUH, paCCTOSHUA MEXKAY HUMHU U ,HHBHGKTPHHGCKOﬁ IMPOHHULIACMOCTH.

DHeprus 3apsHKEHHOT0 KOHAEHCATOPa.

Yuenuueckuii sxcnepumenm, i1abopamopHule pabomaol

N3mepenne 21eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiii 21ekmpudeckuii mok. Toxu ¢ paznuunvix cpeoax

DNEeKTpUYECKU TOK. YCIOBHUSI CYIIECTBOBAHUSI DJIEKTPUYECKOIO TOKA.
Hcrounukn Toka. Cwia Toka. [IoCTOSHHBIA TOK.

Hanpsixenue. 3akon Oma J171s ydacTKa LIETIH.

3H€KTpI/I‘-IeCKOC COIIPOTUBJICHHUC. yI{GHBHOG COIIPOTHUBJICHUC BCIHICCTBA.
HOCH@I{OB&T@HBHO@, napajuieJibHOC, CMCIIAHHOC COCAMHCHUC ITPOBOIHHUKOB.

PaGora oanekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MoIHOCTB
AIEKTPUYECKOTO TOKA.

11



DNEeKTPOJBUKYIIAasi CUJIa U BHYTPEHHEE CONPOTUBICHHE HCTOYHUKA TOKA.
3akoH Oma 1 OTHOM (3aMKHYTOM) 3JIeKTpHYecKoi nenu. KopoTkoe 3ambIkaHue.

OneKTpoHHass  NPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAIIOB OT Temneparypbl. CBEpXIIPOBOIUMOCTD.

DneKTpuYecKuid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOoBOIHHKMY. CobctBeHHass U IIpUMECHAast IIPOBOAUMOCTD
noJynpoBoHUKOB. CBolicTBa p—n-niepexosa. [lomynpoBoHIKOBBIE TPHOOPHI.

DNeKTpUYeCcKUuidi TOK B  pacTBOpax M  paciuiaBax  d3JEKTPOJIUTOB.
DNEKTPONIUTUYECKAs TUCCOLUALUS. DIIEKTPOIH3.

OneKTpudeckuii TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSATENbHBIN
pa3psaa. Momuus. [Inazma.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE IIPUMEHEHHE: aMIIEpPMETP,
BOJITMETP, PpEOCTaT, MCTOYHUKH TOKa, DJIEKTPOHArpeBaTEIbHbIE NPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP COIPOTUBIICHHUS, BAKYYMHBII JUOJ,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN U0/, TAJIbBAHUKA.

Llemoncmpayuu
N3mepeHre CUiibl TOKA U HaMPSKEHUS.

3aBHCHUMOCTH COIIPOTUBJICHUA HUIMHAPHUYCCKHUX IIPOBOAHHUKOB OT IJIMHBI,
Iomanay mornepeyIHoro CCUCHUA 1 MaTcpuralia.

CMmenianHoe COCIMHCHUC ITPOBOAHUKOB.

[IpsiMmoe wu3MepeHue HSIEKTpOABMKYIIeH cuiabl. KopoTkoe 3ambikaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHET0 COMPOTUBIICHUS.

3aBUCHUMOCTh COTPOTUBJICHUSI METANIOB OT TEMIIEPATYPBHI.
[TpoBOIMMOCTH 3JIEKTPOIUTOB.

HckpoBoit pa3psi v MPOBOAUMOCTD BO3/IyXa.
OOHOCTOPOHHSISI MPOBOAUMOCTD JINO/A.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomol
N3ydeHne cCMEIaHHOTO COEIMHEHUST PE3UCTOPOB.

N3MepeHue 3eKTpOABUKYIIEH CUJIbl MCTOYHMKA TOKA W €r0 BHYTPEHHETO
COIPOTHUBJIEHUS.

Habmronenue snexrponnsa.
MexnpeaMeTHbie CBSA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 10 Kjacce OCymecTBISETCS C
y4E€TOM COJEPIKATEIBHBIX MEXKIPEIMETHBIX CBS3€M C KypcaMd MaTeMaTHKH,
OHMONOTHH, XUMHH, Teorpadru U TEXHOJIOTHH.
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Meoicnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOI'O
MO3HAHUS: sIBICHUE, Hay4dHbIH (DakT, rumore3a, (u3MUYecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOJCHHE, SIKCIIEPUMEHT, MOJIEIUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JHUHEHHass QyHKIu,
napaboiia, runepoosa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKUE (PyHKUIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI M UX MPOEKIIMU HAa OCH KOOPAUHAT, CJI0KEHHE BEKTOPOB.

buonoeusa: mexannueckoe ABMKEHUE B KUBOU npupoje, nuddysus, ocmoc,
TEIMJI000MEH KMBBIX OPTraHU3MOB (BUbI TEIUIONEPEAAUH, TEIJIOBOE PABHOBECHUE),
AIIEKTPUUECKUE SIBJICHUS B dKUBOUM MPUPOJIE.

Xumus: AUCKPETHOC CTPOCHHUEC BCUICCTBA, CTPOCHUE aTOMOB M MOJICKYJ, MOJIb
BCIICCTBA, MOJIsIpHAsA MaccCa, TCIIJIOBLIC CBOMCTBaA TBépI[BIX TCII, KUJIKOCTEH M
ra3zoB, JJICKTPUYCCKHC CBOMCTBA MCTAJIJIOB, OJJICKTPOIMTHUYCCKAsA AUCCOLMAIINA,
TraJIbBaHHUKaA.

I'eoepaghus: BAaXKHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonocus: npeoOpa3oBaHUE IBUKEHUN C HCIIOIb30BAHHEM MEXaHU3MOB,
Y4€T TpEHUS B TEXHUKE, NOAIIWITHUKH, HCIOJb30BAHWE 3aKOHA COXPaHEHUs
UMITyJIbCa B TEXHUKE (pakeTa, BOAOMET W JAPYTrHE), JIBUTaTeilb BHYTPEHHEIO
Cropanusi, naposas TypOuHa, OBITOBOI XOJOAUIBHUK, KOHAULMOHEP, TEXHOJIOTUN
IIOJIyYEHHUsI COBPEMEHHBIX MATEPUAJIOB, B TOM YMCJIIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAsl 3allMTa, 3a3eMJICHUE SJIEKTPONpUOOpPOB,
KCEPOKC, CTPYMHBIN IIPUHTED, AIEKTPOHArpEBATEIIbHbBIC npuodopkI,
3IEKTPOOCBETUTEINbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Pa3znen 4. JnekrpoanHamuka
Tema 3. Maznummnoe noje. I1eKmMpoOMazZHUMHAA UHOYKYUSA

ITocTtostHHBIE  MarHuThl.  B3aumMmoaencTBHE  MHOCTOSHHBIX  MAarHHTOB.
MarnutHoe mnosie. BexkTtop MarHUTHOM uWHAYKUMU. [IpuHOun cyneprno3uiuu
MAarHUTHBIX MoJiek. JIMHMM MarHUTHOM WHAYKIUU. KapTuHa JMHUI MarHUTHOU
WHIYKIWAH TOJISI TOCTOSIHHBIX MAarHUTOB.

MaruuTtHOoe TI0JIe MPOBOJHMKA C TOKOM. KapTuHa JHHUN WHIYKIUH
MarHuTHOTO TIOJISI JUIMHHOTO TMPSMOTr0 MPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOT'O
MPOBOJAHUKA, KaTyIIKA ¢ TOKOM. OnbIT IpcTena. BzanmoieiicTBre MpOBOTHUKOB €
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOJly/Ib U HanpaByieHue. JIBUKeHHE 3apsyKeHHON YacTHUIbI
B OJIHOPOJTHOM MarHuTHOM moJje. Pabota cuibl Jlopenna.
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SIBneHne DIEKTPOMArHUTHOM MHAYKUHMH. [IOTOK BEKkTOpa MAarHUTHOM
WHIYKIUU. ODJEKTPOJBIXKYIAs Cula HWHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu Papanes.

BuxpeBoe »snexkTpuueckoe moJie. ONEKTPOABMKYINAs CHJIA HHAYKIUU B
IIPOBOJAHUKE, IBMKYILEMCS ITOCTYNATENBHO B OJHOPOAHOM MAarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHAyKTUBHOCTh.  SIBIGHHME CAMOMHIYKUWW. OJEKTPOABWXKYILAsS CHJIA
CaMOMHAYKIIMH.

9HCpFI/IH MAarauTHOI'O ITOJIA KaTYIIKHW C TOKOM.
9J'ICKTpOMaI‘HI/ITHOC ITOJIC.

TexHuyeckue YCTpOHMCTBA M TNPAKTUUYECKOE TMPUMEHEHHE: TOCTOSIHHBIC
MarHuThl, JJEKTPOMArHUTHI, DJIEKTPOJBUTaTEIb, YCKOPUTEIM JJIEMEHTAPHBIX
YaCTHUIl, UHIYKITMOHHAS [1€Yb.

Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.
JIvHUM MHIYKUWHA MAarHUTHOTO TTOJIS.
B3anmonencTere 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amrnepa.

JerictBue cuiel JIopeH11a Ha HOHBI JIEKTPOJIATA.
SIBneHune 3JIeKTPOMarHuTHOM UHIAYKIHH.

ITpasuno Jlenua.

3aBUCHUMOCTD C-)JIGKTpOI[BH)KYIHGﬁ CUJIbI MHAYKIOUHU OT CKOPOCTH HU3MCHCHUA
MAarHuMTHOI'O IIOTOKa.

SIBneHne caMOMHIYKIIHH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomaol

N3y4yeHne MarHuTHOTO MOJIsL KATYIIKU ¢ TOKOM.

HccnenoBanne AeMCTBUS NOCTOSSHHOTO MAarHUTAa HA PaMKy C TOKOM.

HCCHGI{OB&HI/IC SABJICHUA BHGKTpOMaFHHTHOﬁ UHAYKIOUWN.

Pa3nen 5. KoJsie0anus M BOJIHBI
Tema 1. Mexanuueckue u 31eKmMpoOMAZHUMHbIE KOEOAHUS

Konebarenpnass cucrema. CBoOOJHBIE  MEXaHUYECKHUE  KOJIEOAHUS.
['apmonnueckue koseOanus. Ilepwos, yactora, amIumMTyaa U (asa KoJieOaHHI.

14



[IpyXuHHBIN MasgTHUK. MareMaTU4ECKUHA MASTHUK. YPAaBHEHHE TAPMOHHYECKUX
kosnebanwmii. [IpeBpareHue sHEPTruu NIpu TAPMOHUYECKUX KOJICOaHUSX.

KoneGatenbupiii koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJICOAHHS B
UJCATBHOM KOJEOATeIbHOM KOHType. AHANOTUs MEXIy MEXaHHYECKUMH U
AIIEKTPOMAarHUTHBIMU KoneOanussmu. @Dopmyna TomcoHa. 3aKkOoH COXpaHEHUs
SHEPrUH B UJICATHHOM KO0JIE0aTEIbHOM KOHTYDE.

HpeI[CTaBJ'IeHI/Ie 0 3aTyxarommx KOJIEOAHMSX. BBIHY)KIIGHHBIC MCXaHHNYCCKUC
kosicOanus. Pe3onanc. BBIHY)K,IICHHBIC QJICKTPOMArouTHBIC KOJICOaHMSI.

[lepemennblii  TOK. CHUHYCOMJANbHBIM TEPEMEHHBIM TOK. MOIIHOCTD
IIEPEMEHHOIO TOKAa. AMIUIMTYHOE W JACHUCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsKCHUS.

Tpancpopmarop. [IpousBoacTBo, nepegadya U MOTpeOICHUE DIEKTPUUECKON
HHEPrur. DKOJIOTMUECKUE PUCKH MPU MPOU3BOJICTBE 3ekTposHepruu. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPIUU B TOBCETHEBHOM KU3HMU.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE INPHUMEHEHHE: JIIEKTPUYECKHUU
3BOHOK, T€HEPATOP NIEPEMEHHOT0O TOKA, TUHUU JJIEKTpOIepeaay.

Llemoncmpayuu

HccnenoBanne mapaMeTpoB KOJeOATENbHONW CHUCTEMBI (MPYKUHHBIA WITH
MaTeMaTUYECKUI MasTHUK).

Hab6mronenue 3aryxaromnmx KojieOaHui.
HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOaAHUH.
HabGmronenue pezonanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIeOaHNs.

OCHI/IHHOFpaMMBI (SaBI/ICI/IMOCTI/I CUJIbI TOKa W HAIIPSKCHUA OT BpGMGHI/I) JJIA
SJICKTPOMAarduTHBIX KOJICOAHM.

Pe3onanc Inpru 1MmocjacaoBaTCJIbHOM COCAWMHCHHHN PC3UCTOPA, KaTyHIKHU
HMHAYKTUBHOCTHU U KOHJCHCATOPA.

Mojienb JIMHUY 3JIEKTPONEPENAYN.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomaol

HccnenoBanue 3aBUCMMOCTH MEpUOJia MajbIX KOJeOaHUI rpy3a HA HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

HccnenoBaHre MEPEMEHHOr0 TOKAa B LENM M3  MOCIEA0BATEIBHO
COEIMHEHHBIX KOHACHCATOPA, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMacHUmMHble 60JIHb
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MexaHnnueckue BOJIHBI, YCIIOBHsI pacnpocTtpaHenus. Ilepuoa. CkopocTh
pacmpocTpaHeHUs] M JJIMHA BOJHBL. [lomepeuynble W MPOAONBbHBIE BOJHBI.
WuTepdepenius u qudpakius MEXaHHYECKUX BOJH.

3Byk. CkopocTs 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DONEKTPOMArHUTHHIE BOJHBL. Y CJIIOBUS M3IYUYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuenTanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
3IIEKTPOMArHUTHBIX BOJIH: OTpaXKeHHE, MPEJIOMIICHHE, MOosIpru3anus, audpakuus,
uHTepepenus. CKOpoCcTh dJEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTpOMarHUTHLIX BOJH. [IprMeHeHne 3JeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHIMTBI paTUOCBSI3U U TeNeBUAeHUs. Paqnonokanms.
DJIEKTPOMArHUTHOE 3arpsi3HEHNE OKPYKAIOIIEeH CpeIbl.

TexHu4eckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIBHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBas IWAarHOCTMKA B TEXHUKE M MEIAULMHE, paznap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neus.

Llemoncmpayuu

OOpa3zoBaHue M paCIPOCTPAHCHUE TTOTIEPEUHBIX U MPOIOTHHBIX BOJIH.
Konebmromeecs Temo Kak MCTOYHHK 3BYKa.

HabGmronenue orpaxeHus U mpeIoMICHUS MEXaHNYECKUX BOJTH.
Hab6mronenue natepdepennmn u qudpakiuy MEXaHUYECKUX BOJTH.
3BYKOBOM pe30HAHC.

HabnrofgeHue cBsI3W TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUTMTYIOH M
4acTOTOMN KOJICOAHUH.

HccnenoBanre  CBOMCTB — AJIEKTPOMAarHUTHBIX ~ BOJIH:  OTpPa)KEHUE,
npesioMJIeHUE, MoJspu3anus, 1udpakius, uHTephepeHus.

Tema 3. Onmuka

['eomerpuueckas onrtuka. lIpsMoiMHENHOE pacHpoOCTpaHEHUE CBETa B
ogHopoaHou cpexe. JIyu cBera. ToueuHbId HCTOYHUK CBETA.

OTtpaxeHune cBeTa. 3aKOHbI OoTpaxkeHus cBeTa. llocTpoenue n3o0OpakeHuil B
IUIOCKOM 3€pKaJie.

[Tpenomnienue cBeTa. 3aKOHBI MIPEIOMIICHUS CBeTa. AOCOMIOTHBIIN MOKa3aTelNb
npenomiieHusa. llonmHoe BHyTpeHHee oTpaxeHue. IIpenenpHbIM yroa IMOJHOIO
BHYTPEHHETO OTPAKEHMUS.

HMucnepcust cBeta. CioKHBIN cocTaB 0enoro ceeta. LBer.

CobOuparonie W pacceuBaroniue JuH3bl. ToHkas JsuH3a. DoKycHOe
paccTostHUE W ONTUYecKas cuila TOHKOW JuH3bl. [locTpoeHue uzoOpaxeHuil B

16



COOMpAIOIIMX M PAacCeMBAIOIIMX JUH3aX. DOpMysia TOHKOW JIUH3BI. Y BEJIMUCHHE,
JTaBaeMoe€ JIMH30MU.

[Ipenenbl MPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBass ontmka. HWHTepdepenius cBera. KorepeHTHbIE HMCTOYHHUKH.
VYcnoBusi HaOMOIEHUS MaKCUMyMOB W MHHHMYMOB B HWHTEphEpPEHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX HCTOYHHUKOB.

Hudpakmuss cBeta. [udpakumonnas pemérka. YciaoBue HaOIIOACHUS
IJaBHBIX ~MAakKCMMyMOB TIpM MAJCHUM MOHOXPOMAaTHYECKOTO CBeTa Ha
IU(PPaKIMOHHYIO PEIIETKY.

Honﬂpmaun;{ CBCTa.

TexHuueckue YCTPONCTBA U MPAKTHUUYECKOE NPUMEHEHHE: OYKH, JIyNa,
doToamnmapar, NPOEKIIMOHHBIA armapaT, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKIMOHHAS PEIIETKA, OISIPOUS.

Llemoncmpayuu

[TpsimonuHeiHOE pacHpoCTpaHEHUE, OTPaKEHHE U IPEIOMIIEHHUE CBETA.
OnTrueckue mpruoOOpsI.

[TonHOE BHyTpeHHEE OTpakeHHe. Mojellb CBETOBOJA.
HccnenoBanre cBOMCTB M300paXE€HUM B JIMH3AX.
Mopaenn MUKpOCKONa, TEIECKOIIA.

Hab6mronenue natepdepeninm cpera.

Habmronenue nudpakiuu cBera.

HabGnronenue nucnepcuu cBera.

[TonydeHnue cnekTpa ¢ MOMOLIBIO IPU3MBL.
[TonydeHue cekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.
HabGnronenue nossipusaliuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomaol
W3mepeHne nokasaTess peJoMIIEHHs CTEKIIA.
HccnenoBanre cBOMCTB M300paXE€HUM B JIMH3AX.

Habmronenue aucnepcuu cBeTa.

Pa3nesn 6. OcHOBBI CIeUAJIBHON TEOPHUH OTHOCHUTEILHOCTH

['panuubl  OPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [loctynatsel
CIIELIMAIIBHOW TEOPUM OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTH MOJIYJS CKOPOCTH
CBETa B BaKyyMe, IPUHIUIT OTHOCUTEILHOCTH DUHIITEIHA.
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OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTHU. 3aMEJIJICHUE BPEMEHU M COKpaIICHUE
JITAHEL.

OHEeprus U UMILYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl € PHEPruer U UMILYJbCOM PEISTUBUCTCKOM YaCTHUIbl. DHEPIHs
ITOKOS.

Paznea 7. KBantoBasi pusuka
Tema 1. Inemenmol K6aHmMoeoU ONMUKU

®dotonbl. opmyna [lnanka cBsi3u sHEPru GOTOHA C €r0 YaCTOTON. DHEprus
U UMITYJIbC (JOTOHA.

OTtkpeiTre u uccnenoBanue Gororpdexra. Onwitel A. I'. CtoneroBa. 3aKOHBI
dororddekra. YpaBHenue DiHiTelHA Ui PpoTtorddekra. «KpacHas rpaHuiia»
dbotoaddexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.
XUMHUYeCcKOe NeCTBUE CBETA.

TexHuueckue YCTpONCTBA U MPAKTHUECKOE MNpUMEHEHHE: (OTOIIEMEHT,
dboToaTYMK, CoJIHEYHAast OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®o1orh(HEeKT Ha YCTaHOBKE C IIMHKOBOM IJIACTUHOM.
HccnenoBanne 3akoHOB BHeMHETo (poTodddekTa.
Ceroauno.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
[InanerapHas mopens aroma. [loctynatel bopa. M3myuenHune u mnoryionieHue
(OTOHOB TpU MEpexoje aToMa C OJHOIO YPOBHSI 3HEPIMM Ha JApyrou. Buabl
cnekTpoB. CIIEKTp ypOBHEW HEPIMHU aTOMa BOJOPOAA.

BousiHoBBIE cBoOlicTBa yacTtull. Bosnbl ne bpoitnsa. KopryckynsipHO-BOITHOBOM
JyaJn3M.

CrioHTaHHOE U BBIHYKJICHHOC HU3JTYUYCHHUC.

TexHuueckue yCTpOWCTBA U MPAKTUYECKOE NPUMEHEHHE: CIEeKTPaJbHbBIN
aHanu3 (CIEeKTPOCKOIN), JIa3ep, KBAHTOBBIN KOMITbIOTED.

Jlemoncmpayuu
Mopuenb onsita Pesepdopra.

Onpez(eneHI/Ie JJIMHBI BOJIHBI JIa3€pa.
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HabGnronenue inHeHyaThIX CIEKTPOB U3ITYyUEHUS.
Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomol
HaOmronenue nuHeRyaToro crekTpa.

Tema 3. Amomnoe aopo

OKCHEPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTPOCHHs siapa. OTKpbITHE
panuoaktuBHoctH.  OmnbiTel  Pesepdopma  mo  ompeneneHuto  cocrasa
paauoakTuBHOro wu3nyuyeHus. CpoiicTBa anbda-, OeTa-, raMMa-u3IIy4eHHs.
Biisinue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTkpbITHE TIPOTOHA U HeWTpoHa. HykioHHas monens sjpa ['eizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio siapa. M3ortorsl.

Anbda-pacnag. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
u3NlydeHue. 3aKOH PaIMOaKTUBHOTO pacnaja.

OHeprus CBsA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledexT maccol sapa.
Snepneie peakunu. [lenenue u cuHTes Auep.

Anepueiii peaktop. TepmosimepHbiii cuHTe3. [IpoOnembl M MEPCHIEKTUBHI
SIICPHOM SHEPTEeTUKU. DKOJOTMUYECKUE ACTIEKTHI SIEPHON SHEPTrEeTUKHU.

OnemeHTapHble YaCTULbL. OTKPBITUE O3UTPOHA.
MeTo1p1 HaOMIOIEHUS U PETUCTPAIIUH SJIEMEHTAPHBIX YaCTHUII.
dynaameHTanpHbIe B3auMOAeHCTBHU. EqMHCTBO (hr3nueckoi KapTUHBI MHpa.

TexHuYecKue yCTpOCTBa U MPAKTUIECKOE MPUMEHEHHE: JTO3UMETp, Kamepa
Buibcona, siiepHbIid peakTop, aToMHast boMo0a.

Jlemoncmpayuu
CUY€TUMK HOHUBUPYIOLIMX YACTHII.
Vuenuuecxuii sxcnepumenm, rabopamopHule pabomul

HccnenoBanne TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

Paznen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKHU

OTanel pa3BUTHA ACTPOHOMMUMU. HpI/IKJIaI[HOC N MHUPOBO33PCHYCCKOC 3HAYCHUC
ACTPOHOMMUMU.

Bun 3Bé3gnoro Heba. Co3Be3nus, sipkue 3BE3/BI, IUIAHETHI, WX BHUIUMOE
NIIBUKEHHUE.

CoHeuHast cucreMa.

Connue. ConHeuyHass akTUBHOCTh. Mctounuwk sHeprun CosiHIA W 3BE3L.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpalbHBIM Kiacc —
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CBETHUMOCTEY». 3BE3AbI IJIaBHOM IIOCIIENOBATEILHOCTA. 3aBHCHUMOCTh «Macca —
CBETUMOCTBY» I 3BE3/ TJABHOW IOCIIENOBATEILHOCTH. BHYTpEeHHEE CTpOoeHUE
3BE371. COBpEMEHHBIC MPECTABICHUS O MPOUCXOXKACHUU U 3BoJtonnu CojHIa U
3BE3. DTambl )KU3HU 3BE3]I.

Mneunsiii IlyTe — Hama I'anaktuka. [lonoxkenue u nuxenue CoJyiHLIA B
[Namaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapsl. UEpHBIE ABIPHI B sapax
rajgakTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00sa. Pazberanue rajgakTuk.
Teopus bonpiioro B3peiBa. PEMMKTOBOE U3ITyUEHHUE.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.
Hepeménnpie mpobyieMbl aCTPOHOMUM.
Vuenuuecxue nabnooenus

HabmroieHuss HEBOOPYKEHHBIM IJ1a30M € MCIOJIb30BAaHUEM KOMIIBIOTEPHBIX
IPUIIOKEHUHN JIs1 OTIpEeNICHUs TTOJIOKEHUSI HEOECHBIX 0OBbEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE co3Be3/1usd CEeBEPHOro MOIyIIapus U IPKUE 3BE3/BI.

Habnronenus B Teneckon JlyHel, mnanet, Miteunoro Ilytu.
O0o0marmee NOBTOPpeHUe

Ponp ¢usuku w acTpoHOMHUM B IKOHOMHYECKOW, TEXHOJOTHYECKOM,
COLIMATILHOW M 3THYECKON cepax AesTeIbHOCTH YeJIOBEKa, POJIb U MECTO (PU3UKU
¥ aCTPOHOMHH B COBPEMEHHOW Hay4yHOU KapTHHE MUpPa, pOJib PU3NUECKON TeOpUn
B (GOpPMHUpPOBAHUM TIPEACTABICHUM O (PU3NYECKONM KapTUHE MHpaA, MECTO
bu3nuecKoil KapTUHBI MHpPa B OOLIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPEACTaBICHUM O IPUPOJIE.

Me:xnpeaMeTHbIe CBSI3H

N3zyuenune kypca ¢pusuku 6a30Boro ypoBHsa B 11 kiacce ocyIiecTBisercs ¢
yu4€TOM COJEpXKATEIbHBIX MEXKIPEAMETHBIX CBSI3€ € KypcaMu MaTeMaTHKH,
OMOJIOTHH, XUMHH, Teorpadru U TEXHOJIOTUH.

Meosicnpeomemnvle nousimus, CBI3aHHBIE C W3YYEHHEM METOJOB HAy4YHOI'O
NO3HAHUS: sIBICHUE, Hay4YHbIH (DakT, rumoresa, (u3MyecKas BEIUYMHA, 3aKOH,
Teopusi, HaOJIIOCHHE, SIKCIIEPUMEHT, MOJIEIUPOBAHUE, MOJEIb, U3MEPEHHUE.

Mamemamuxa: pemieHHNEe CHUCTEMbl YpPaBHEHUW, TPUTOHOMETPHUECKHE
GbyHKIUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPHl U WX TMPOCKIIMM HAa OCH KOOPJWHAT, CJIOKEHUE BEKTOPOB,
NIPOM3BOJHBIC DJIEMEHTAPHBIX (YHKIUMH, TpPU3HAKK TMOJ0OUS TPEYrOJbHUKOB,
OTpeIeJICHHUE TUIOMIAN TIIOCKUX (Uryp u o0béma Tell.

buonoeus: snektpuueckue SBICHUS B SKUBOM Mpupojie, KoseOaTeabHbIe
JBIKEHUS B )KMBOM MPUPOJIC, ONTHUYECKUE SIBJIICHUS B KMBOUW MpUpOJIE, NEHCTBUE
paguanuu Ha >KMBbIE OPTaHU3MBI.
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Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsl CTPYKTypa TBEPABIX
TEJN, MEXaHU3Mbl OOpPa30BaHMUS KPHUCTAUIMYECKON PEIETKH, CHEKTPATbHBIN
aHaJIN3.

l'eocpagpua: MarHuTHBIE TOJIOCA 3€MJIM, 3aJ€KM MAarHUTHBIX  PYII,
boTochEMKa 3eMHOM MOBEPXHOCTH, IPEJICKA3aHUE 3EMIICTPSICEHU.

Texunonocus: NUHUM BJEKTpOIEpenad, TeHepaTop MEepPEeMEHHOro TOKa,
AJIEKTPOJIBUTATENh, WHAYKIIMOHHAS I€4Yb, pajap, pPaJIuONpPUEMHUK, TEIEBHU30D,
anTenHa, tenedoH, CBU-meub, MpOEKIMOHHBIA amnmapaTr, BOJIOKOHHAs OINTHKA,
COJIHEUHas OaTapes..

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne ydeOHOro mpeamera «Dusmka» Ha ypoOBHE CpEIHETO OOIIero
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO 00OECHIEYUTH JOCTHXKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX M MIPEAMETHBIX 00pPa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ysIbTaThl OCBOCHUS Y4eOHOro nmpeamera «PU3nka» A0HKHbBI
OTpa)kaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YaloIIMXCAd PYKOBOJCTBOBATHCA
cOpMUpPOBAaHHOW BHYTPEHHEH TO3UIMEN JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTALIUM, TO3UTUBHBIX BHYTPEHHHX  YOEXJACHUH, COOTBETCTBYIOIIMX
TPAJUIIUOHHBIM IIEHHOCTSIM POCCUMCKOIO OOIIECTBa, pacIIupeHue >KU3HEHHOTO
OIIbITA M OMbITA JIESATEIBHOCTH B MPOLECCE pPeaM3ali OCHOBHBIX HaIPaBJICHUN
BOCHUTATEIILHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaxIaHCKOr0 BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3HUIIMH 00YYAFOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUICKOT0 OOIIECTBA;

IIPHUHATHC TPpaJUIIMOHHBIX 061HC‘ICHOB€‘-ICCKI/IX T'YMAaHUCTUYCCKUX 151
ACMOKPATHYICCKHX HCHHOCTCﬁ;

IOTOBHOCTb BC€CTHU COBMCCTHYIO JACATCIIBHOCTb B HHTCPCCAX TI'PaKIaHCKOI'O
06HICCTBa, Yy4aCTBOBATh B CaMOYIIPAaBJICHUHN B O6paBOBaTCHBHOﬁ OpraHu3aiuu,

YMCHHC BBaHMOHCﬁCTBOBaTL C COIMAJIbHBIMHU MHCTUTYTaMH B COOTBETCTBHH C
nx (I)YHKHI/IHMI/I N HAa3HAYCHUEM,

I'OTOBHOCTDB K FYMaHHTapHOﬁ 141 BOJ'IOHTépCKOﬁ JACATCIIBHOCTH,

2) IAaTPUOTHYECKOI0 BOCIIUTAHUSA:
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c(hOopMUPOBAHHOCTD poccuiickoi rpaXKIaHCKOMN UJIEHTUYHOCTH,
NaTpUOTU3MA;

IIEHHOCTHOE OTHOIICHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JIOCTHXCHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:
c(hOopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBECHUS;

CIIOCOOHOCTh OCHUBATHL CHUTYAllMIO W IIPUHUMATHb OCO3HAHHBLIC PCIICHUA,
OPUCHTHPYACh HAa MOPAJIbHO-HPABCTBCHHLIC HOPMLI U LICHHOCTH, B TOM 4YHUCIIC B
ACATCIBHOCTH y‘{éHOFO;

OCO3HAHME JINYHOTO BKJIaJIa B IOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;
4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYAsi SCTETUKY HAYYHOT'O TBOPYECTBA,
npUCyIIEro (pU3nYecKoi HayKe;

S) Tpy10BOr0 BOCIIMTAHMS:

UHTEpEC K pa3iuyHbIM cdepaMm MpodeccroHalIbHON esATENbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOI M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oynyier mpodecCuu 1 peaTn30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TIJIAHBI,

TOTOBHOCTBH M CIIOCOOHOCTH K 0OOpPa30BaHUIO M CAaMOOOpPa30BaHUIO B 00JIacTH
(U3HMKY Ha IPOTSKCHUH BCCH KHU3HU;

6) PK0JI0rHYECKOr0 BOCIIUTAHUS:

c(hOPMUPOBAHHOCTh JKOJIOTHYECKON KYJIBTYpPbI, OCO3HAHUE TJI00aTBLHOTO
XapakTepa 3KOJOTUYECKHUX MPOOJIeM;

IUIAaHUPOBAHKE U OCYILIECTBIICHUE JIEUCTBUI B OKPYXAIOIIEH cpe/ie Ha OCHOBE
3HaHUS 1eJIeW YCTOMYMBOTO pa3BUTHUS YEJIOBEUECTBA;

paCcIMpCHUC OIIbITa ACATCIbHOCTHU AKOJIOTUYECKOMN HarpaBJICHHOCTH Ha
OCHOBC HMCHOIIIUXCA 3HAHUU 110 (i)I/I?)I/IKe;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (DHU3NIECKON HAYKHU;

OCO3HAaHME LIEHHOCTH HAy4YHOM JEATENbHOCTH, TOTOBHOCTH B IpOLECCE
U3y4eHUs  (U3UKH  OCYLIECTBISITH  HPOEKTHYI0 M HCCIEI0BATENbCKYIO
NEATEIbHOCTh UHAUBUIYAJIbHO U B IPYIIIIE.

METANPEIMETHBIE PE3YJIbTATDI
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

Ba3oBble Jjornueckue JeicTBUA:
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CaMOCTOSITeNIbHO  (OPMYJIMPOBATh W aKTyalM3upoBaTh  MpodlieMy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

ONpPEACIISITh 1IN MAESITEIbHOCTH, 3aJlaBaTh MHapaMeTpbl U KPUTEPUU UX
JIOCTHKCHUS,

BBISBJISITH ~ 3aKOHOMEPHOCTH M TPOTHUBOPEYHS B  pacCMaTPHUBACMBIX
(bU3UYECKUX SIBICHUSIX;

pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C yYETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHbIX U HEMAaTEPUAIbHBIX PECYPCOB;

BHOCHUTDb KOPPEKTHUBBI B ACATCIIbHOCTh, OUCHNBATbL COOTBETCTBHUC PC3YJILTATOB
LeiIiaM, OCHHUBATb PUCKHU HOCJICI[CTBI/II\/’I ACATCIIbHOCTH,

KOOPpOAUHHUPOBATH 141 BBIITIOJIHATD pa60Ty B YCIOBUAX  pC€aJIbHOIO,
BHPTYAJIBHOI'O U KOM6I/IHI/IpOBaHHOFO BSaHMOﬂeﬁCTBHH;

pa3BUBaTh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBbIe uccieaoBaTe/IbLCKHeE TeHCTBUA:

BJIa/IeTh HAYYHOM TEPMHHOJOTHEH, KIIOUYEBHIMU TMOHSATHSIMU U METOAaMHU
buznuecKoil HayKu;

BJIa/IeTh HAaBBIKAMHU Y4eOHO-MCCIIEI0BATENbCKONW U MPOSKTHON AESTeIbHOCTH
B 005acTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY HOUCKY
METOJIOB pelIeHHs 3a7aud (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHbIX
METOJIOB [TO3HAHMS;

BJIAJCTh BHUAAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpHpETalUi, MNpPeoOpa3oBaHUI0O M MPUMEHEHUIO B PA3NIMYHBIX Yy4eOHBIX
CUTYaIUsX, B TOM YHCJIE TIPU CO3/IaHUH YUEOHBIX MPOEKTOB B 00J1acTU (PU3UKH;

BBISIBJISAITh NIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeIlCHUs, HAaXOIUTh apryMEeHThl AJii J0Ka3aTelbCTBa
CBOMX YTBEpXKACHUI, 3a1aBaTh apaMeTPbl U KPUTEPUU PEIICHUS;

aHATU3UPOBAaTh TMOJYUYEHHBbIE B XOJE€ PEUIEHUS 3a/aud pPe3yJbTaThl,
KPUTHYECKU OLEHUBATh UX JIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIOBUSX;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENBHOM
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YYCHUH (DU3HUKY;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

yMETb TMEPEHOCUTh 3HAaHHUA MO (PU3UKE B MPAKTUYECKYI0 O0OIacTh
KU3HENEATEIBHOCTH;

YMCTb HHTCTPUPOBATHb 3HAHHWS U3 PA3HBIX IPEAMETHBIX 06JI&CT€I>1;
BBIIBUI'aTb HOBBIC UJICH, IIPEAJIAraTb OPUIrHHAJIBHBIC ITIOAXOAbI KU PCIICHU A,

CTaBHUTb HpO6JICMLI " 3a1a4i, OJOITYCKarOIMe aJIbTCPHATHBHBIC PCIICHM.
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Pa6ora ¢ undpopmaunmeii:

BJIa/Ie€Th HaBBIKAMH MOJYy4YeHUS WHGOPMALUU (PU3NYECKOTO COACPKAHUS U3
VCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITENIBHO OCYILECTBIISATh IIOMCK, aAHAJU3,
CHUCTeMATHU3allMI0 W HHTEpHpeTanuio HHOOpPMALMUA Pa3IUYHBIX BUAOB U (HopM
IIPEICTABIICHHUSI;

OLICHUBATh JJOCTOBEPHOCTH HH(POPMAIIUH;

UCIIOJIB30BaTh  CPEACTBA  WH(DOPMAIMOHHBIX W KOMMYHHKAITMOHHBIX
TEXHOJOTHA B PEIICHUH KOTHUTHBHBIX, KOMMYHHUKATUBHBIX U OpTraHU3allMOHHBIX
3ama4 ¢ COONIOICHHEeM TpeOOBaHWA JSPrOHOMHUKH, TEXHUKH OE€30MacHOCTH,
TUTUEHBI, PECYypCOCOCpeKEHHsS, TMPABOBBIX UM JTUUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 6€301TaCHOCTH;

CO371aBaTh TEKCThl (PU3MUECKOTO COJIEp>KaHUS B Pa3IMUHBIX (opmarax ¢
y4€TOM Ha3HAaYeHUs UHPOPMALIUU U LEIEBOM ayIUTOPHUH, BbIOUpasi ONTUMAIIbHYIO
dbopMy npeAcTaBIeHUS U BU3yaTn3alllu.

KoMMmyHuKaTHBHBIE YHMBeEPCAJbHbIE YUeOHbIe NeiCTBUSA:
OCYILIECTBIISATh 00IIIEHNE HA YPOKax (PU3UKU U BO BHEYPOUHOU JEATEIHHOCTH;

pacro3HaBaTh MPEANOCHUIKM KOHQIMKTHBIX CHUTyallMd W  CMsr4artb
KOH(JIUKTHL;

paBBépHYTO U JIOTMYHO H3JjiaraTb CBOXO TOYKY 3pPCHHA C HCIIOJB30BAHUCM
SA3BIKOBBIX CPCACTB,

MOHUMATh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIAWBHIYaTbHON
paboThI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHI C Y4YETOM O0OLIMX
MHTEPECOB U BO3MOXKHOCTEN KAXKJIOT0 YJIEHA KOJIJIEKTUBA;

NpUHUMATh 1€MW  COBMECTHOM  JEATEIbHOCTH, OPraHU30BBIBATH W
KOOPJAWHUPOBATH JIEUCTBUS IO €€ NOCTMIKEHUIO: COCTABJIATh IUIAH JICUCTBUU,
pacrpeniensaTh poJii ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM palOTHI;

OIICHMBATh KAaue€CTBO CBOEr0 BKJIaJa M KaXJOro y4YacTHHMKAa KOMaHIbl B
001U pe3yNbTat Mo pa3paboTaHHBIM KPUTEPUSIM;

npepjiaratb HOBBIC IIPOCKTLI, ONCHHWBATHL HWJIACKU C IIO3MOUHW HOBHU3HBI,
OPUTUHAJIBHOCTH, Hp&KTH‘-ICCKOfI 3HAa4YUMOCTH,

OCYIICCTBIIAATh IMO3UTHBHOC CTPATCIHYCCKOC TIIOBCACHUC B PA3JIMYHBIX
CUTyaluuiax, HpoOABJIATbL TBOPUYCCTBO U BOO6pa)KeHI/Ie, OBITH WHHUIIKMAaTUBHBIM.

PerynsiTuBHBIC YHMBepcaJbHbIe Y4eOHbIe NeiCTBHSA

Camoopranusanus:
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CaMOCTOSITENIbHO OCYIIECTBISITh MO3HABATEIBHYIO JESATEIHHOCTh B 00JacTH
GU3NMKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh U (POpMyIHMpOBaAThH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTABJIATh IUIAH PELICHUS PACUYETHBIX M KAYECTBEHHBIX
3aJ]1a4, [JIaH BBIMOJIHEHUS MPAKTUYECKONU paboThl ¢ yUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEOUYTEHUH;

JlaBaTh OLIEHKY HOBBIM CHUTYaIIHSIM;
pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHUI;

JenaTb OCO3HAHHBIM BBIOOp, apryMEeHTUpOBaTh €ro, Oparb Ha ceds
OTBETCTBEHHOCTbH 32 PEIICHHUE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO JPYAUIUMU B 00JacTU
(bU3UKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BATENbHBIN U KYJIBTYPHBIA YPOBEHbD.

CﬂMOKOHTpOJ’IL, MOIUOHAJIbHBbIN HHTE/LJIEKT:

AaBaTb OLCHKY HOBBIM CUTyallUsAM, BHOCHUTL KOPPCKTHUBLI B ACATCIBHOCTD,
OLCHUBATDb COOTBCTCTBHUC PC3YJILTATOB LICIISAM,

BIAJCTh HABBIKAMHM  IIO3HABATENbHOW  pediekcur KaKk  OCO3HAHUS
COBEPILIAEMBIX JECUCTBUM W MBICIUTEIBHBIX MPOLIECCOB, HMX PE3YJbTAaTOB H
OCHOBAHUM;

UCIIOJIb30BaTh MPHUEMBI PEIIEKCHH JIJIsl OLIEHKH CHUTYalliH, BHIOOpa BEPHOTO
peLIeHNus;

YMCTb OLCHHMBATh PHUCKH W CBOCBPEMCHHO IIPHMHUMATL PCHICHHA II0 HX
CHMXXCHHIO,

IIPpUHUMATb MOTHUBBI H AapPrymMCcHTBI APYTUX IIpU aHAJIW3€ PCE3YJILTAaTOB
JACATCIBHOCTH,

IIPUHUMATDb CC6H, IMIOHHNMasi CBOM HEAOCTATKHU U JOCTOMHCTBA,

IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTHX IPU aHaJIu3€ pe3yJIbTaTOB
NEATEIIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mporecce mocTmkeHUsT JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHS IMPOTPAMMBbI
no (Qusuke anIs YpPOBHS CpeAaHero ooOmero oOpa3oBaHHs y OO0yYaromuXcs
COBEPIICHCTBYETCS IMOIUOHATBHBIN UHTEJUICKT, Ipe/IoIararnmi
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUsI, BKIIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOITMOHATILHOE
COCTOSTHUE, BUJIETh HAIIPABIICHUS Pa3BUTHsI COOCTBEHHOMN AMOIMOHAIBHOUN cephl,
OBITh YBEPEHHBIM B ce0e;
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CaMOpPETyJIMPOBaHUA, BKIIOYAIOMICIO CAMOKOHTPOJIb, YMCHHUC IIPHUHUMATb
OTBETCTBEHHOCTb 3a CBOE IIOBCICHHUC, CIIOCOOHOCTh AIarTupoBaTbCad K
SMOIMOHAIIBHBIM U3MCHCHUAM H IIPOABJIATH FI/I6KOCTB, OBITh OTKPBITBIM HOBOMY,

BHYTPEHHEW MOTHBALlUH, BKJIIOYAIOMIECH CTPEMIICHUE K JOCTMIKECHUIO LEIU U
yCIIEXy, ONTUMHU3M, WUHUIMATHUBHOCTb, YMEHUE ICHCTBOBATH HMCXOAS W3 CBOUX
BO3MOKHOCTEH;

OMIIaTHH, BKJHO‘-IaIOI]_[eﬁ CITOCOOHOCTH MOHUMATh OMOIIMOHAJIBHOC COCTOSHUHEC
APYyTuX, Y4UYHUTBIBATHL €TI0 IIpHU OCYHICCTBJICHHUU 06HICHI/IH, CIIOCOOHOCTh K
COYYBCTBHIO N COIICPCIKUBAHUIO,

COIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIMX CIIOCOOHOCTH BBICTPAUBATH OTHOIIECHUS
C APYTUMH JIIOJIbMH, 3a00TUTHCA, TPOSIBIISITH HHTEPEC U pa3peIiaTb KOHPIUKTHI.

ITPEAMETHBIE PE3YJ/IbTATDBI

K konny oOyuenus B 10 kjacce mnpeaMeTHbIE pPe3yJibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y O0YUYAIOUINXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpPUMEpax posib U MecTo (U3uKu B (HopMHpOBaAHHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MHpA, B PA3BUTUM COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKOUN AECATEIBHOCTH JIFOIEH;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYCHHBIX (U3UYECKUX MOJIEIEeH:
MaTepHuaibHas TOYKA, HHEPIIMATIbHAS CUCTEMa OTCYETa, AOCOMIOTHO TBEPOE TEIO,
WJICAJIBHBIN Ta3, MOJEIIH CTPOCHUS Ia30B, )KUJAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3apsil IPU pellieHnH PU3NUECKUX 3aj1ay;

pacrno3HaBaTh (pU3MUYECKHUE SIBJICHUS (IPOLECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB MEXaHHUKH, MOJIEKYJIIPHO-KMHETUYECKONH TEOpUU CTPOECHHS BELIECTBA U
AIEKTPOJUHAMUKHN:  PaBHOMEPHOE M  PAaBHOYCKOPEHHOE  MPSMOJMHEIHOE
JBIKEHUE, CBOOOJHOE TMAaJIEHUE TeJl, JBWKEHHUE IO OKPYKHOCTH, HHEpLHUs,
B3auMoJielicTBUE Tel, Tuddy3usi, OPOYHOBCKOE JIBHKEHUE, CTPOSCHUE KUIKOCTEH
U TBEPBIX TEJ, U3MEHEHHE 00bEMA TeJl MPU HarpeBaHUU (OXJIAKICHUN ), TEIJIOBOE
paBHOBECHUE, UCIAPEHHE, KOHICHCALUS, MUIABJICHUE, KPUCTAILIM3AlUs, KUIICHHE,
BJIYKHOCTbh BO3/lyXa, MOBBIIIECHUE JIaBJICHUS ra3a Mpu €ro HarpeBaHuM B 3aKPHITOM
cocyze, CBSI3b MEXIy MapamMeTpaMud COCTOSIHMS Ta3a B  H30Ipolieccax,
AIIEKTpU3alUs TeJl, B3aUMOJICHCTBUE 3aPAJIOB;

OTIMCHIBATh MEXAHWYECKOE NIBIDKCHHE, WCIONL3ys (PU3NYECKUe BEITMYWHBI:
KOOpJIMHATa, NyThb, INEPEMELIEHUE, CKOPOCTb, YCKOpPEHHE, Macca Teljla, CHIIA,
UMITYJIbC TeJla, KUHETHYeCKasi PHEprus, MOTEHIMaNIbHAsl YHEPTUs, MEeXaHU4ecKas
paboTa, MexaHWUYecKkas MOIIHOCTh; IpPU ONHUCAHUM MPABUIBHO TPAKTOBAThH
(bu3MYEeCKUl CMBICT MCIHOJIb3YEMbIX BEJIMYMH, WX OO0O3HAYEHUS M €IUHHUIIbI,
HaxXoJUTh (OPMYJIbl, CBA3BIBAIOIIME JAHHYIO (DU3UYECKYIO BETUYHHY C JIPYTUMU
BEJINYMHAMM;

OIIMCBhIBATL HM3YYCHHBIC TCILJIOBBIC CBOMCTBA TE€JI U TEILUIOBBIC SABJICHHA,
HCIIOJIb3YA (I)I/IBI/I‘-IGCKI/IG BCJIMYMHBI: OABJICHUC Ta3ad, TCMIICpATypad, CPCIAHAA
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KMHETUYECKash SHEPrus XaOTUYECKOrO JABMIKEHUSA MOJIEKYJ, CPEAHEKBaIpaTU4yHas
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIJIOThI, BHYTPEHHSA JHEprus, pabora rasa,
KOA(p(UIIMEHT TMOJIE3HOTO JEWUCTBUS TEIUIOBOTO JABHUTATeNsl; MPH OMHCAHUU
IPAaBWJIBHO TPAKTOBAaTh (UBUYECKUN CMBICT HUCHOJB3YEMBIX BEIUWYHMH, HX
0003HAaUeHUsI W €IUHUIBI, HAXOAUTh (OPMYJbI, CBS3BIBAIOIIME JAHHYIO
bu3NYECKyI0 BEIMYUHY C APYTUMHU BETMUYUHAM;

ONUCHIBATh U3YUYEHHBIE JIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUUYECKUE
SBJICHUSI (ITPOLIECCHI), UCTIONB3YsT (PU3NYECKHE BEJIMYUHBI: AJIEKTPUUYECKUN 3apsij,
AIIEKTPUUECKOE T0JI€, HAMPSXKEHHOCTD MMOJIS, MOTEHIMal, pa3HOCTh MOTEHIIUAJIOB;
IpU ONHUCAHUM TIPABWIBHO TPAKTOBATh (PU3MYECKHN CMBICI HCIOIb3YEMBIX
BEJIMYMH, MX OOO3HAUYECHHUS] M EJUHMIIbI; YKa3blBaTh (OPMYJIbl, CBSI3bIBAIOIINE
JAHHYI0 (PU3MYECKYIO BEIUUYHUHY C APYTUMH BEIMUYUHAMY,

aHANIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIOJb3Ys (PU3MUECKHE
3aKOHBI Y MIPUHIMUIIBL 3aKOH BCEMHUPHOTO TArorenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAaHEHUS MEXAHWYECKOM JHEPruu, 3aKOH COXPAaHCHUS MMITYJIbCA,
MPUHLUIT CYNEPHNO3UIMUA CUJI, NMPUHIMUII PABHOINPABUS WHEPLHUAIBHBIX CHCTEM
OTCYETA, MOJIEKYJISIPHO-KUHETHYECKYK) TEOPUI0 CTPOCHHS BEIIECTBA, T'a30BbIC
3aKOHBI, CBA3b CPEIHEN KUHETUYECKON DHEPIUU TEIIOBOTO JIBUKEHUS MOJIEKYJ C
aOCOJIIOTHON TeMIEepaTypoi, MEPBbIA 3aKOH TEPMOJUHAMUKH, 3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsana, 3akoH KyloHa, mpu 3TOM pasnuyarh CIOBECHYIO
GbOopMyJIMPOBKY 3aKOHA, €0 MAaTeMaTUYECKOE BBIPAKEHHUE M YCJIOBHS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC TPUHIMIIBI JEUCTBUS MaIllMH, NPUOOPOB W
TEXHUUYECKUX YCTPOMCTB; pa3jinuarh YCJIOBHUS HUX 0€30MaCHOIO HCIIOJIL30BaHUS B
IMOBCEJIHEBHOM KU3HU;

BBITIOJHATh DKCIEPUMEHTHI TI0 HCCIEAOBAHUIO (PU3UYECKUX SIBICHUN U
MIPOIIECCOB C WCIIOJIb30BAHUEM TMPSIMBIX U KOCBEHHBIX HW3MEPEHUN, MPH 3TOM
dbopmynupoBath mpobiieMy/3amady ¥ TUIOTE3y Y4eOHOTO DKCIIEPUMEHTa,
coOupaTh YCTAaHOBKY W3 TPEIJIOKEHHOTO OO0OpYyJOBaHMs, TPOBOAUTH OMBIT U
(bopMyIHpPOBATH BHIBOIBI,

OCYIIECTBIISATh MPSAMBIE U KOCBEHHbIE U3MEPEHUS (PU3HUECKUX BEIUYUH, IPU
3TOM BBIOMpaTh ONTHUMAJIbHBIN CIIOCOO H3MEPEHHS] W HUCIOJIb30BaTh H3BECTHBIC
METO/bI OLIEHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCJENOBATh  3aBUCHUMOCTH  MEXIYy  (U3MUYECKUMHU  BEIUYMHAMHU  C
UCIIOJIb30BAaHUEM NPSIMBIX H3MEPEHUM, MPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY,
(buKCUpOBaTh pe3yJbTaThl IMOTYYEHHON 3aBUCHUMOCTU (PU3MYECKUX BEIUYHH B
BU/JIE TA0JIUII U TPaUKOB, AeNIaTh BHIBOBI [0 pe3yJIbTaTaM UCCIIEA0OBAHMUS;

coOuo1aTh TpaBujIa 0E€30MacHOTO TPYy/Aa MPHU MPOBEJACHUU HCCIICAOBAaHUI B
paMKax y4eOHOro OKCIEPUMEHTa, Y4YeOHO-HCCIICAOBATEIILCKON U TPOCKTHOM
JESATCIIBHOCTH C HCIIOJIb30BAHUEM H3MEPHUTEIIBHBIX YCTPOMCTB M JIAOOPATOPHOTO
000opyI0BaHUS;
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pemath pacu€THble 3aJa4yd C SBHO 3aJaHHON (HU3MUECKOW MOJENbIo,
UCTIONB3YS (pr3HUecKre 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHaIM3a YCIOBHS 3aauu
BbIOHMpaTh (PU3UUYECKYIO MOJEIb, BBIICIATh (PU3UUECKHE BETUYMHBI U (POPMYJIBL,
HEOOXOUMbIEe NIl €€ pElIeHUs, MPOBOIUTH PacuéThl M OICHUBATh PEaTbHOCTD
MOJIy4YE€HHOT0 3HaUY€HUs (PU3HUECKON BEIIUYUHBL;

pelaTh Ka4eCTBEHHBIC 33/1a4l: BHICTPAUBATh JOTUYECKU HENPOTUBOPEUNBYIO
LEMOYKY PACCYXKJICHHI C ONMOpOM Ha HU3y4YEHHBbIE 3aKOHbI, 3aKOHOMEPHOCTH U
busnuecKue BICHUS;

UCIIOJIb30BaTh  MpPU  PEIIeHUMH  y4eOHbIX  3ajlad  COBPEMEHHbIE
MH(OPMAIMOHHBIE TEXHOJIOTMH ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPHPETALUN
U MIPEACTABJICHUS YYEOHOW U HAyYHO-TIOMYJIAPHON MHGOpPMALIMH, TOJTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUYECKH aHAIM3UPOBATh MOJTy4yaeMyto HHPOpMaLIUIO;

MIPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE TPOIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE
TEXHUKHU U TEXHOJIOTUM;

UCTIOJIb30BaTh TEOPETHUYECKUE 3HAHHS 1O (PHU3MKE B MOBCEIHEBHOW >KU3HU
i obecrieueHus: 6€30MacHOCTU MPH OOpaleHUH ¢ MPUOOPAMHU U TEXHUYECKUMU
YCTPOUCTBAMH, JUISI COXPAHEHUS 3JI0OPOBbS M COOJIOACHUS HOPM IKOJOTHYECKOTO
MIOBEJCHUS B OKPYKAIOLIEH CPEJIE;

paboTaTh B TIpyNNE€ C BBHIIOJIHEHUEM PA3JIMUYHBIX COIMAIBHBIX PpOJIEH,
IUIAaHUPOBATh PadOTy TPYIIbl, PALMUOHAIBHO pACHPEACNATh OO0S3aHHOCTU U
IJIAHUPOBATH JICSITENILHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJIeKBaTHO OILEHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE paCCMAaTPUBAEMOM ITPOOIEMBI.

K konny oOyuenus B 11 kjacce mnpeamMeTHbIE pe3yJibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YUAIOIIUXCSl YMEHUI:

JEMOHCTPUPOBaTh Ha MpUMEpax pojib U MecTo (hU3MKU B (HOpMHpPOBAHUU
COBPEMEHHOW HAay4YHOM KapTHUHBI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B NPAKTUYECKOW NESITEIBHOCTH JIOJAEH, LEIOCTHOCTh U €IUHCTBO
($uznyeCcKOil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl MPUMEHEHHUS W3YYEHHBIX (U3MUECKUX MOJIEICH:
TOYEYHBIN JIEKTPUUECKUM 3apsJ, JIyd CBETa, TOUCUHBIM UCTOYHUK CBETA, AJIEpHA
MOJieJb aToOMa, HYKJIOHHAs MOJIeJb aTOMHOTO siipa MPH PElIeHUU (PU3UUIECKUX
3az1ad;

pacno3HaBaTh (pU3MUYECKHUE SIBJICHUS (IIPOLECChl) U OOBICHATH UX Ha OCHOBE
3aKOHOB 3JIEKTPOJIMHAMHUKN Y KBAHTOBOUW (DU3UKH: 3IEKTpUUECKasi IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJICHCTBUE
MarHuTOB, JJIGKTPOMAarHUTHasi WHAYKUWSA, JEWCTBME MAarHUTHOIO TMOJs Ha
MPOBOJHUK C TOKOM M JBIKYIIUMCS 3apsiji, DJIEKTPOMArHUTHBIE KoJICOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE paclpoCTpaHEHHUE CBETa, OTPAXKEHHUE, MPEIOMIICHHUE,
uHTephepeHus, audpakmus U TOJAPU3AIMS  CBETa, JUCIEPCHUS CBETA,
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dbotoanekTpudeckuit 3ghexT (hoTodrddhexT), cBeTOBOE AaBieHHE, BOSHUKHOBEHUE
JUHEMYaToOro CIeKTpa aToMa BOAOPOAa, €CTECTBEHHass M HMCKYCCTBEHHas
PaOaKTUBHOCTH;

ONMCHIBATh W3YYEHHBIE CBOKCTBA BEIIECTBA (DJIEKTPUUYECKHUE, MArHUTHBIE,
ONTHUYECKUE,  DIEKTPHUYECKYI0  IPOBOJUMOCTb  Pa3jIU4HBIX  Cpel) U
AIIEKTPOMArHUTHBIEC SIBICHUSA (TPOLIECCHI), HMCMONb3Yys (DU3HUECKUE BEIUYUHBL:
IIEKTPUYECKUHN 3apsl, CHJIAa TOKA, JIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
CONPOTHUBIICHUE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOABMKYIAs CUja, paboTa TOKa,
WHIYKIUS MarHUTHOrO MOJisA, cwia Ammepa, cuia JlopeHna, WHIYKTUBHOCTH
KATYIIKH, DSHEPrus AJIEKTPUYECKOT0 M MArHUTHOTO IIOJIEH, MEPUOJ M YacToTa
KojeOaHuii B KoyieOaTenTbHOM KOHTYpe, 3aps U CHiIa ToKa B IIpolecce
rapMOHUYECKUX JJIEKTPOMArHUTHBIX KoJieOaHUM, (POKYCHOE pacCTOsHUE U
ONTHYECKasi CHJIa JIMH3bl, TIPU OMMCAHUU MPABUIBHO TPAKTOBATH (DU3MUYECKUU
CMBICIT HCHOJBb3yEMbIX BEJIWYMH, HMX OOO3HAUYEHHUS U EAMHMIIBI, YKa3bIBaTb
(GopMyJibl, CBS3BIBAIOIIME JIaHHYI0 (PU3UYECKYI0 BEJIMYMHY C JPYTUMHU
BEJINYMHAMU;

ONKCHIBATh M3YyYECHHBIE KBAHTOBBIE SBJIEHUS U IMPOLECCHI, HCIOIb3Ys
¢usznyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPTHUS U UMITYJIbC (POTOHA, IEPHUOJ MOTypacnaaa, SHEPTUs CBSI3U
aTOMHBIX fJ€p, MpPH OINHUCAHUU NPABWIBHO TPAKTOBaTh (PU3MUECKUN CMBICI
UCIIOJIb3yeMbIX BEJIMYMH, MX OOO3HAUEHUS W EAMHMIIBI, YKa3bIBaTh (OPMYJIbI,
CBA3BIBAIOLIME JIaHHYI0 (DU3MYECKYI0 BEJIMYMHY C JPYTMMH BEJIMYMHAMHU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BEJINYUHBI,

aHaJM3UPOBaTh (PU3UYECKHUE MPOLIECChl U SBJICHUS, UCIOIB3Ys (PU3UYECKUE
3aKOHBI M MPUHIMUIIBL 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIBHOTO U MapaJICILHOIO
COCIMHEHUsA TIPOBOJHUKOB, 3akOH J[koyis—JIeHra, 3aKOH BJIEKTPOMAarHUTHOM
VMHYKIWH, 3aKOH NPSIMOJIMHEMHOTO PACIpPOCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEeHHE DWHIITeHa 1 (oTorddekra,
3aKOH COXPAHEHHMSI SHEPIrUM, 3aKOH COXPAHEHUs UMITYJIbCA, 3aKOH COXPAHEHHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHHs] MAaCCOBOTO YHMCJa, MOCTynaTel bopa,
3aKOH PaJMOAKTHUBHOTO pacnaja, Ipyu 3TOM pa3indaTh CIOBECHYIO (POPMYITHUPOBKY
3aKOHA, €r0 MaTeMaTU4YeCKO€ BBIPAKEHHE W YCIOBHUS (TPaHHUIBI, OOJACTH)
IIPUMEHUMOCTH;

OTpEEATh HAlIPABJICHUE BEKTOPAa MHIYKIIMM MAarHUTHOTO MOJISl MPOBOJIHUKA
C TOKOM, cuJibl Amrnepa u cuibl Jlopenua;

CTPOUTh W ONHUCHIBATh M300PAKEHHE, CO3J]aBaEMOE TUIOCKHUM 3E€pKajioM,
TOHKOM JIMH30M;

BBITIOJHATh DKCIEPUMEHTHI TI0 HCCIEAOBAHUIO (PU3UYECKUX SIBICHUNH U
MPOIIECCOB C HCIOJB30BAaHUEM TIPSAMBIX W KOCBEHHBIX H3MEPEHUU: TMPH STOM
dbopmynupoBath mpobOiieMy/3amadyy ¥ TUIOTE3y Y4eOHOTO DKCIIEPUMEHTa,
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coOuUpaTh YCTAaHOBKY M3 MPEIJIOKEHHOr0 00O0pYyJOBaHMS, MPOBOAUTH OMbBIT U
(GbopMyIHpPOBATH BHIBO/IHI,

OCYIIECTBIISATh MPSAMBIE U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEIUYUH, IPU
3TOM BBIOMpaTh ONTHUMAJIbHBIN CIIOCOO M3MEPEHHS] W HUCIOJIb30BaTh H3BECTHBIC
METO/bI OLIEHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3WYECKUX BEIUYMH C HCIOJIb30BAaHHEM
OpSIMBIX  M3MEPEHHM: TpU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH
pe3ysbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEJIUYMH B BUZAE TAOIMI] U
rpauKoB, Jey1aTh BBIBOBI 10 pE3yIbTaTaM UCCIIECIOBAHNUS;

coOrofaTh MpaBmia 0€30MacHOTO TPyJa MPHU MPOBEICHUU HCCICIOBAHUN B
pamMKax y4eOHOTO DJKCIEpUMEHTa, Y4eOHO-MCCIIEIOBATEIbCKOM W MPOSKTHOM
JESITEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPOMCTB M J1aOOpaTOPHOTO
000pyaOBaHUS;

pemate pacu€THbIE 3aJayd C SBHO 3aJaHHONW (DU3MUECKON MOJIENbIo,
UCTIONB3YS (pr3HUecKre 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaIM3a YCIOBHS 3aJauu
BbIOUpaTh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3UUECKHE BETUYMHBI U (POPMYJIBL,
HEOOXOUMbIe NIl €€ pelIeHUs, MPOBOAUTH PacuéThl M OICHUBATh PEAJTbHOCTDH
MOJIy4YE€HHOTO 3HaU€HHUs (PU3HUECKON BEIIMYUHBL;

pelaTh Ka4eCTBEHHBIC 33/1a4l: BHICTPAUBATh JOTUUYECKU HENPOTUBOPEUNBYIO
LEMOYKY PACCYXKJECHHI C ONMOpOM Ha HU3y4YEHHBbIE 3aKOHbI, 3aKOHOMEPHOCTH U
busnuecKue BICHUS;

UCIIOJIb30BaTh  MpPU  pPEIIeHHMH  y4eOHbIX  3ajlad  COBPEMEHHbIE
UH(OPMAIMOHHbIE TEXHOJIOTMH ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPHPETALUN
U MIPEACTABJICHUS YYEOHOW U HAyYHO-TIOMYJIAPHON MHGOpPMAIINH, TOJTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUYECKH aHAIM3UPOBATH MOTy4yaeMyto HHPOpMaLIUIO;

OOBACHATh TMPUHLMUIBI JEUCTBUS MAalllMH, NPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3jindaTh yCJIOBHs MX 0€30MacHOTO MCIIOJIh30BAHMS B MOBCEIHEBHOU
KU3HH,

MIPUBOJNUTH MIPUMEPHI BKJIaJla POCCHICKUX U 3apyOCSKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHUE MPOIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE
TEXHUKHU U TEXHOJIOIUM;

UCTIOJIb30BaTh TEOPETHUYECKUE 3HAHHS 1O (PU3MKE B MOBCEIHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPH OOpaleHUH ¢ MPUOOPAMHU U TEXHUYECKUMU
yCTPOMCTBAMH, Il COXPAHEHUS 30POBbSI U COONIOJICHUST HOPM SKOJIOTHUECKOTO
TIOBE/ICHUS B OKpY KaloIlei cpene;

paboTatb B TpYININE C BHIIIOJHEHHEM pPa3JIMYHBIX COIMAIBHBIX PpOJIEH,
IUIAaHUPOBATh PadOTy TPYIIbl, PALMUOHAIBHO pACHpPEACNATh OO0S3aHHOCTU U
IUIAHUPOBATH JESTENBHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJIeKBaTHO OIEHUBATH
BKJIAJl KQXJO0T0 U3 YYaCTHUKOB I'PYIIIbI B PEIICHUE pacCcMaTpUBAeMOM MPOOIEMBI.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoaudecTBo yacos
DJIEKTPOHHbIE

HaumeHoBaHue pa3iesioB U TeM

Ne m/m IporpaMMbI Beero Koutpoasuspie | Ipaktuueckn | (undpossie)
padoThI e padoThI o0pa3oBaTe/IbHbIE
pecypchbl

Paznea 1. DU3UKA U METO/JbI HAYYHOI'O IIO3HAHUA

HGHHOCTHOG OTHOIICHUC K TOCYAapCTBCHHBIM CHUMBOJIAM, JOCTUKCHHUAM
POCCHICKHUX YUEHBIX B 0071aCTH (PU3HKHU U TEXHHKE.

Oco3HaHue TUYHOTO BKJIa/1a B TOCTPOCHHUE YCTOMYUBOTO Oy TyIIEro.

Bocnurare/JbHbIH KOMIIOHEHT HNurepec k pasznuusHbiM cdepaM TpohecCHOHATBLHON NEATENbHOCTH, B TOM
YUCJIE CBA3AHHBIM C (PU3UKOW M TEXHUKOH, YMEHHE COBEpIIATh OCO3HAHHBIN
BBIOOp Oynymieli mpodeccuy W pearu30BbIBATh COOCTBEHHBIE >KU3HCHHBIE
IUTaHBI.

CdopMupoBaHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3HUECKOI HAYKH.

but6mmoreka [IOK

1.1 du3ukKa 1 METOJbl HAYYHOr'O O3HAHUS 2 https-//m.edsoo.ru/7f4 1bf72

Hroro no pazgeny 2

Pa3nesn 2. MEXAHUKA

['OTOBHOCTH M CITOCOOHOCTH K OOpa30BaHHMIO W CaMOOOPA30BaHMIO B OOJIACTH

BocnuTaTeabHbIi KOMIOHEHT (Gu3UKK Ha IPOTSHKEHUH BCEH JKU3HU.

[InaHnpoBaHuEe W OCYIIECTBICHUE JACHCTBUI B OKpY>KaloIlleW Cpele Ha OCHOBE
3HAHUA LEJIeH YCTONYMBOTO Pa3BUTH YEI0BEYECTBA.

PacmnpeHHe OIIbITa ACATCIIbHOCTHU 9KOJIOTHYECKOMN HaIpaBJICHHOCTHU HAa OCHOBC
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https://m.edsoo.ru/7f41bf72

UMEIOIINXCS 3HAaHUH 10 (PHU3MKe.

bu6mmoreka [IOK
2.1 Kunemaruka 5 https://m.edsoo.ru/7f41bf72
bubmunoreka LIOK
2.2 JluHaMuKa 7 https://m.edsoo.ru/7f41bf72
bubmunoreka LIOK
2.3 3aKOHBI COXpPAHEHUS B MEXaHUKE 6 1 https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 18

Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMHUKA

BocnurateJbHBINH KOMIIOHEHT

CriocoOHOCTE OLICHUBATh CHUTyallUI0O W IPUHHUMATb OCO3HAHHBLIC PCUHICHUA,
OpPUCHTHUPYACH HA MOPAJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTHU, B TOM YHCJIC B

JIESITETBHOCTH YUYEHOTO.

YMenue B3aHMO,Z[€I>'ICTBOBaTB C collMaJIbHBIMU MHCTUTYTaMH B COOTBCTCTBUU C

uX (pyHKIMSAMU U HA3HAYECHUEM.

DcTeTn4ecKoe OTHOLIEHHUE K MUPY, BKJIIOUYasi 3CTETUKY HAYYHOI'O TBOPUYECTBA,

npuUcyIero Gu3nyeckon HayKe.

31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 bubmmoreka [JOK
) TEOpUHU https://m.edsoo.ru/7f41bf72
bubmunoreka LIOK
3.2 OCHOBBI TCPMOIMHAMUKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHS BEILIECTBA. 5 bu6nuorexa [IOK
) ®da3oBbIC MEPEXOIbI https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 24

Pa3nen 4. JIEKTPOJAUHAMUKA

BocnurarebHBIH KOMIIOHEHT

I'oTOoBHOCTH BecCTH COBMCCTHYIO HACATCIBHOCTL B HHTCPCCAX TPAKIAHCKOIO

32



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

o011ecTBa, yuacTBOBaTh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHU3aliHy.

DcTeTHYeCKOe OTHOLIEHUE K MHUpPY, BKJIKOYasl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
MpuUcyIero Gu3ndecKon HayKe.

ChopmupoBaHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3HMUECKON HAYKH.

I'oTOBHOCTB M CTIOCOOHOCTH K 00pPa30BaHUIO M caMOOOPa30BaHUIO B 00IaCTH
(GHU3UKH Ha IPOTSHKEHUH BCEH KHU3HH.

but6mmoreka [IOK
4.1 IIEKTpOCTATHI 10 ! https://m.eds0o.ru/7f41bf72
49 IToCTOSIHHBIN IIEKTpUYECKUM TOK. TOKH B 12 1 1 bu6nuorexa [IOK
' Pa3IMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
[ToBTOpEHME 2 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 4
11 KJIACC
KoaunuecTBo yacoB 3
Ne 11/ HaumeHoBaHMe Pa3aeaoB U TeM JEKTPOHHLIE
*TWI 1 pporpammbrn B Konutpoasusie | Ipakrtnueckue | (UndpoBbie)
cero padoThbI paGoTHI o0pa3oBaTe/bHBIE
pecypchl

Paznea 1. JIEKTPOJAMHAMUKA

BocnurateJbHBINH KOMIIOHEHT

WuTepec k pasnuyHbM chepaM NpodecCHOHATBHON AEATENBHOCTH, B TOM
YHUCJIe CBA3aHHBIM C (PU3MKON M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN
BbIOOp Oynymieil mpodeccun U peann3oBbIBATH COOCTBEHHBIE JKU3HEHHBIC
TUTaHBbI.

ChopMUPOBAaHHOCTh HKOJOTHUYECKOW KYJIBTYPBI, OCO3HAHHE TJI00aJIbHOTO
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XapakTepa dKOJIOTHYECKIX PoOIIeM.

Oco3HaHue TUYHOTO BKJIA/1a B TIOCTPOCHUE YCTOWYMBOTO OyAyILero.

Bbu6nuoreka [JOK
1.1 MarnuTHoE nosie. 31eKTpOMarkuTHas 11 1 3 https://m.edsoo.ru/7f41¢97
WHTYKITAS c
Nroro no pazgeny 11

Pa3nen 2. KOJIEBAHUSA 1 BOJIHbBI

BocnurateJbHBINH KOMIIOHEHT

ChopMHUPOBAHHOCTh JKOJOTUYECKOW KYJIBTYPHI,
XapakTepa dKOJOTHIECKUX MPOOIIEeM.

OCO3HaHHWe TIJI00aIBHOrO

['0OTOBHOCTBH K T'YMaHUTApPHON M BOJIOHTEPCKOM IEATEIbHOCTH.

[IpuHsATHE  TPAAWIIMOHHBIX  OOIICUYETOBEYECKUX

JIEMOKPATUICCKUX IIEHHOCTEH.

TYMaHHUCTHUYCCKUX n

bu6mmoreka [IOK
71 MexaHH4YeCKHe U 3JICKTPOMArHUTHBIE 9 1 hitps-//m.cdsoo.rw/7 4197
KoJieOaHus .
Bbu6nuoreka [JOK
29 MexaHu4ecKue 1 JEKTPOMArHUTHBIE 5 1 hitps://m.cdsoo.rw/7f41c97
BOJIHBI c
Bbu6nuoreka [JOK
2.3 OnTuka 10 3 https://m.edsoo.ru/7f41¢97
c
Hroro no pazgeny 24

Pazgen 3. OCHOBBI CIHEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

BocnurarebHBIH KOMIIOHEHT

DcTeTH4ecKoe OTHOIIEHNE K MUPY, BKJIIOUasi 3CTETUKY HAyYyHOIO TBOPYECTBA,

MpUCyIIero Gu3nIecKon HayKe.

CdopmupoBaHHOCTH POCCUICKOM TPasKIaHCKON UIEHTUYHOCTH, TATPUOTH3MA.
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N bubmuorexa [JOK
3.1 OCHOBBI ClICUHATBHOM TeOpHH 4 1 https://m.edsoo.ru/7f41¢97
OTHOCUTEITLHOCTH .
Hroro no pazgeny 4

Pa3znea 4. KBAHTOBAS ®U3UKA

BocnurarebHBIH KOMIIOHEHT

[ImanupoBaHue U OCYILECTBIEHUE AEUCTBUN B OKPYKAlOILIEH Cpelie Ha OCHOBE

3HAHUS 1€l YCTOMYMBOTO PA3BUTHS YEIOBEYECTBA.

CdopmupoBaHHOCTH TPakKIAHCKON TO3UIIMH O0YYAOIIErocs Kak aKTHBHOTO U

OTBCTCTBCHHOI'O YJICHA pOCCHﬁCKOFO O6H_ICCTBa.

YMenue BSaHMOHeﬁCTBOBaTB C COMAJIbHBIMU MHCTUTyTaMU B COOTBCTCTBUH C

uX QYHKIMSIMH U HA3HAYCHHUEM.

Oco3HaHue JTUYHOTO BKJIA/1a B TIOCTPOCHUE YCTOWYMBOTO OyAyIIero.

Bbu6nuoreka [JOK

4.1 DJIEeMEHThI KBAHTOBOM ONTUKHU 6 https://m.edsoo.ru/7f41¢97
c
bu6mmoreka [IOK

4.2 CrpoeHune aToMa 4 https://m.edsoo.ru/7f41¢97
c
bu6mmoreka [IOK

43 AToMHOE 1p0 5 https://m.edsoo.ru/7f41c97
C

Hroro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

BocnurarebHBIH KOMIIOHEHT

['oTOBHOCTH M CITOCOOHOCTH K 00pa30BaHMIO U CAMOOOPA30BaHMIO B 00IACTH
(GU3MKH Ha TPOTSDKCHNUH BCEH KU3HH.

[ImanupoBaHue U OCYUIECTBIICHUE ACMCTBUI B OKPYXKAIOIIEH Cpeie HA OCHOBE
3HAHUS LEJIE YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBRA.
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5.1

DeMeHTHl aCTPOHOMUU M aCTPOPHU3UKU

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97
c

Hroro no pazgeny

Pa3nesa 6. OBOBIIIAIOIIEE TOBTOPEHHUE

BocnurateJbHBINH KOMIIOHEHT

CdhopmupoBaHHOCTE MHPOBO33pPEHUS,

YPOBHIO pa3BUTHA (PU3HUUECKON HAYKH.

COOTBETCTBYIOLETO COBPEMEHHOMY

Oco3HaHue TUYHOTO BKJIa/1a B IIOCTPOCHUE YCTOMYHUBOTO Oy TyIIETO.

HuTepec k pa3nuuHbiM chepam npodeccuoHanbHON AeSITENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (U3UKOM U TEXHUKOU, YMEHHE COBEPILATh OCO3HAHHBIN
BBIOOp Oyy1iel mpodeccuu U peain30BbIBaTh COOCTBECHHBIC KU3HECHHBIC

TUTAHBL.
Bbu6nuoreka [JOK
6.1 Ob6o061maroiiee MOBTOpPEHNE 7 1 https://m.edsoo.ru/7f41¢97
c
Hroro no pazgeny 7
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 7
IMOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC
KouunyecTBo 4acos Jlara DJIeKTPOHHbIE
Ne T uudposeie
/i €Ma ypoka Beero | KOHTPOaBHBIE | TIpaKTHuecKue WBYHEHI 1 o GpazosaTennubIe
paboThbI paGoThI i pecypeb
1 dusnka — HayKa O IPUPOJIE. 1 01.09-06.09 | Bu6mmorexa [IOK
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Hayunble MeTo/1bI O3HAHUS
OKpY KaroIlero Myupa

https://m.edsoo.ru/ff0c32e2

Poins 1 MecTo ¢pu3uku B
(hopMUPOBAHUHN COBPEMEHHOM

9 bu6mmoreka [IOK

2 Hay4HOH KapTHHbI MHp, B § 01.09-06.09 hitps-//m.edsoo.r/f0c33¢6
MPAKTUYECKON AESITETLHOCTH JIIOICH.

CraproBas mpoBepouHas paboTta
MexaHnueckoe JBUKECHUE.

3 OTHOCUTENBHOCTh MEXAHUYECKOT'O 08.09-13.09 bubmuorexa [JOK
nerkeHus. [lepemenienue, CKopocTs, ' ' https://m.edsoo.ru/ff0c3508
YCKOpEHUe
PaBHOMEpHOE psIMOJIMHEWHOE bubmmoreka [JOK

4 JIBIDKEHHE 08.05-13.09 https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE IPSIMOJIMHEWHOE 15.09-20.09 bubnuoreka [IOK
JIBIDKEHUE ) ) https://m.edsoo.ru/ff0c372¢

6 CBobOoaHoe najeHue. Y ckopeHue 15.09-20.09 bubmmoreka [JOK
CBOOOTHOTO TAJCHUS ' ' https://m.edsoo.ru/ff0c39cc
KpuBonuzeliHOe 1BUXKEHHE.

- Bbu6nmuoreka [JOK

7 JIBrKeHre MaTepuaibHON TOYKH 10 22.09-27.09 https://m.edsoo.ru/f0c3ada
OKPY>KHOCTH
IT r .

8 Hiepanssbie cHeres oTcHeTa, 22.09-27.09 | Dubmorexa [IOK

PHH ’ ' ' https://m.edsoo.ru/ff0c3be8
Ilepssiit 3akoH HbroToHa
M . T
9 e e, Bropof saor 29.09-04.10 | Dbubmorexa [IOK
yrep I ) poH ' ' https://m.edsoo.ru/ff0c3be8
HeroTona nist MaTepuanbHOM TOUKU
10 Tperuii 3akoH Herotona s 29.09-04.10 bubanorexa [HOK

MaTCpHaJIbHBIX TOUCK

https://m.edsoo.ru/ff0c3be8
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3aKOH BCEMHUPHOTo TAroTeHus. Cumna

bu6mmoreka [IOK

11 TskecTH. [lepBas kocMuueckast 06.10-11.10 https-//m.cdsoo.rw/F0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec 06.10-11.10 bubanorexa [HOK
Tena https://m.edsoo.ru/ff0c3el8

. K .
13 s o 13.10-18.10 | bubmmorexa LIOK
P P ) ’ https://m.edsoo.ru/ff0c3{76
TeJa B KUAKOCTH WJIH ra3e
[TocTynarenbHOe U BpalareabHOE

14 JBIKEHHE a0COIIOTHO TBEPIOTO Tea. 13.10-18.10 Bbu6nuoreka [JOK
MowmeHT cunsbl. [1ne4do cuiibl. YcnoBus ' ' https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO TENIA
Nmnynbc MaTepuanbHON TOYKH,

15 CHUCTEMbI MaTEPUATIbHBIX TOUYEK. 20.10-24.10 bubanorexa HOK
Nmnynbe cuibl. 3aKOH COXpaHEHUS ) ) https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTuBHOE IBUKEHUE
PaGoTta u MOIITHOCTH CHITHIL.

16 Kunernueckast sHeprust MarepuaabHON 20.10-24.10 bubmmoreka [JOK
Touku. Teopema 00 H3MEHEHUN ' ' https://m.edsoo.ru/ff0c4502
KUHETHUYECKOW SHEPrUn
[ToreHmmanpHas 3Heprusl.

IT

17 e hOpNHPORRHIHOT MpyRHH. 03.11-08.11 | Dubmorexa [IOK
ACHOPMUD Py ’ ) ) https://m.edsoo.ru/ff0c461a
[ToTennmansHas 3HEpPrus Tea BOIU3U
MOBEPXHOCTH 3E€MJIU
[ToTeHunanbHble U HEMOTEHINAIbHBIE

18 cuiibl. CBA3b paboThHI 03.11-08.11 bubnuorexa LHOK

HCIMMOTCHIMAJIBHBIX CHJI C UBMCHECHUCM
MEXaHH4YeCKO SHCPTHUU CUCTCMBI TCIL.

https://m.edsoo.ru/ff0c478¢c
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3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPTUU

19

JlaGopatopnas pabota «lccnenoBanue
CBSI3U pabOThI CHJIBI C U3MEHEHUEM
MEXaHUYECKON YHEPIUNU Tena Ha
IIpUMEpPE PACTSHKEHUS PE3UHOBOTO
KIyTay

10.11-15.11

20

KonrponsHas pabora o Teme
«Kunemaruka. Jlmnamuka. 3aKOHBI
COXpaHEHHUs B MEXaHUKE

10.11-15.11

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MOJIOKEHUS MOJIEKYIISIPHO-
KUHETUYECKON Teopuu. bpoyHoBCKOE
nskenue. Auddyzus

17.11-22.11

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep JBUKEHUS U
B3aUMO/ICMCTBUS YaCTHL] BEIIECTBA.
Mogenu cTpoeHus ra3os, KUIKOCTEN U
TBEPJIBIX TEI

17.11-22.11

23

Macca monekyn. KonnuectBo
BemectBa. [locTositHHas ABoraapo

24.11-29.11

24

TemoBoe paBHOBecue. TemmepaTtypa u
e€ u3mepenue. lllkana remneparyp
Lenbcus

24.11-29.11

25

WUneanpusiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

01.12-06.12

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4fde

26

AOGcoutoTHas TeMiepaTrypa Kak Mepa
CpPEIHEH KUHETUYECKON SHEPTUun
JBUKCHMSI MOJIEKYJI. Y paBHEHHUE
Menneneesa-Knaneiipona

01.12-06.12

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511e
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27 3akon /lanpToHa. ['a30BbIe 3aKOHBI 08.12-13.02
Jlaboparopnast pabota «MccnenoBanue
28 3aBHCUMOCTH MEXIY ITapaMeTpamMu 08.12-13.12
COCTOSIHHSI Pa3pEKEHHOTO Ta3a
29 M3onporiecchl B M€albHOM ra3e u ux 15.12-20.12 bu6mmorexa [IOK
rpaduuecKoe npeacTaBieHue ’ ’ https://m.edsoo.ru/ff0c570e
BryTtpeHHss dHEeprus
TEPMOJAMHAMUYECCKON CUCTEMBI U
30 cnocoObl €€ n3meHeHus. KomnuecTBo 15.12-20.12 bubmuorexa [JOK
TEIUTIOTHI U paboTta. BHyTpeHHS s ' ' https://m.edsoo.ru/ff0c5952
SHEPTHUsI OJJHOATOMHOIO UJI€aTbHOTO
rasa
bu6mmoreka [IOK
31 Bunael renonepenaun 22.12-27.12 hitps-//m.edsoo.r/f0C5C36
VY nenwsHas TEMIOEMKOCTD BEIECTRA.
32 KonnuecTBo TENI0THI NpU 22.12-27.12 bubmorexa LIOK
. https://m.edsoo.ru/ff0c5¢36
Terionepenaye. AnuabaTHbI npoiece
[TepBblii 3aKOH TEPMOAMHAMUKHU U €TO bu6mmoreka [IOK
33 29.12-30.12
MPUMEHEHUE K U30IPOIIeCcCaM https://m.edsoo.ru/ff0c5efc
HeobOpatumocTthb mporieccoB B
. Bbu6nuoreka [JOK
34 npupoje. Bropoit 3akoH 12.01-17.01 hitps:/m.edsoo.ru/f0c6230
TEPMOAMHAMUKHI
35 [Tpunmun nevicreus u KII/{ TenmoBoi 12.01-17.01 Bbu6nmuoreka [JOK
MaIllMHbI ) ) https://m.edsoo.ru/ff0c600a
36 [uxn Kapno u ero KITJ 19.01-24.01
37 DKOJIOTHYECKHUE TIPOOIEMBI 19.01-24.01

TCILNIOHCPTCTUKHA
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Oo6o0maromuii ypok « MoseKkysipHast

bu6mmorexa [IOK

38 ¢uzuka. OCHOBBI TEPMOIMHAMUKI 26.01-31.01 https://m.edsoo.ru/ff0c6938
KonrponsHast pabora o Teme
Bbu6nuoreka [JOK
39 «MonekymnspHas ¢puzrka. OCHOBBI 26.01-31.01 hitps:/m.cdsoo.ru/f0c6a50
TEPMOTUHAMUKI
[TapooOpa3zoBaHue U KOHICHCAIHSL. bubmmoreka [IOK
40 VcnapeHue u KUMeHne 02.02-07.02 https://m.edsoo.ru/ff0c63b6
AOCOII0THAs M OTHOCUTEIbHAS
. bu6mmoreka [IOK
41 EJ;;XHOCTB BO3/1yxa. HachleHHsblit 02.02-07.02 https/m.cdsoo.ruw/f0c64d8
Tsépnoe Teno. Kpucrannuueckue u
amopdHbIe Tena. AHU30TPOIHS ) bubnuoreka [JOK
42 CBOWCTB KpHUCTaLIOB. Kuakue 09.02-14.02 https://m.edsoo.ru/ff0c65f0
Kkpuctajuibl. COBpeMEHHbIE MaTEPHAIIbI
[InaBieHre ¥ KPUCTATUTH3AIIHSL.
Bbu6nuoreka [JOK
43 VY nenbHas TENI0Ta MJIaBICHUS. 09.02-14.02 hitps:/m.cdsoo.ru/fOC6708
Cyb6numarus
Bbu6nuoreka [JOK
44 VYpaBHeHHe TEmI0BOro H6amaHca 16.02-21.02 hits://m.edsoo.ru/f0c6820
DJIeKTpu3anus Teil. DICKTPUUECKUI
Bbu6nuoreka [JOK
45 3apsA. JBa BU1a 3IEKTPUUYECKUX 16.02-21.02 hitps:/m.cdsoo.ru/fc6bec
3apsI0B
[IpoBOAHMKY, TUANEKTPUKH U
’ Bbu6nuoreka [JOK
46 MOJIYTIPOBOIHUKU. 3aKOH COXPaHEHUS 24.02-28.02 hitps:/m.cdsoo.ru/fc6bec
ANEKTPUYECKOTO 3apsaa
BzaumopeiictBue 3apsiioB. 3aKoH
47 Kynona. TodeuHslii aneKkTpuuecKuii 24.02-28.02 bubmorexa LIOK

3apsi

https://m.edsoo.ru/ff0c6ced
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48

Hanpsik€HHOCTB AIeKTpUYECKOro
nosist. [lpuHnun cynepnosunuu
AJIEKTPUYECKUX Mojel. JInnun
HaIpsHKEHHOCTH

02.03-07.03

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c6df2

49

Pabora cuit 31eKTpoCTaTHIeCcKOTo
noist. Ilorennman. Passocth
IIOTCHIINAJIOB

02.03-07.03

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c6f00

50

HpOBOI[HI/IKI/I " IUSJICKTPUKU B
SJICKTPOCTATUYCCKOM II0JIC.
HI/IBHGKTpI/I‘IeCKa}I MMPOHUITACMOCTDb

09.03-14.03

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c7018

51

OnextpoémkocTs. Konnencarop

09.03-14.03

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c7126

52

DIIEKTPOEMKOCTH TIIIOCKOTO
KOHJIEHCAaTOpa. DHEPrus 3apsKEHHOTO
KOHJIEHCAaTopa

16.03-21.03

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

Jlaboparopnas pa6ota "U3mepenue
ANEKTPOEMKOCTH KOHJeHcaTopa"

16.03-21.03

54

[IpuHIMIT NEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMUPOBAILHOTO
amnmapara, CTpyiMHOro IIpuHTEpA.
DJIEKTpOCTaTUYECKAs 3alIUTa.
3a3eMIIeHHE AIIEKTPOIPUOOPOB

23.03-27.03

55

DNEKTPUUECKUH TOK, YCIOBUS €TI0
cyuiectBoBaHus. [10CTOAHHBIN TOK.
Cuna Toka. Hanpsixenue.
Conportusnenue. 3akoH Oma 11t
y4acTKa Lenu

23.03-27.03

56

[TocnenoBareapHOE, TAPATLIICITLHOE,
CMEIIAaHHOE COETUHEHNE

0.5

06.04-11.04

Bbubnmuoreka [JOK
https://m.edsoo.ru/ff0c7410
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poBoIHUKOB. JIaGopaTtopHas padoTa
<<I/I3yquHe CMCIIaHHOI'O COCAMHCHUA
PE3UCTOPOBY

57

PaboTa 1 MOITHOCTH IEKTPUIECKOTO
ToKa. 3akoH Jlxoyns-Jlenna

06.04-11.04

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 11 TTOJTHOH (3aMKHYTOM )
anekTpudeckon uenu. Koporkoe
3ambIkanue. JlabopatopHas pabora
«3mepenune DJ1C uCTOUHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHHUSD)

0.5

13.04-18.04

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpOHHAs IPOBOAUMOCTb TBEPABIX
METaJIOB. 3aBHCHMOCTD
COHpOTI/IB.HeHI/I}I MCETAJIJIOB OT
Temreparypbl. CBEpXIIPOBOIUMOCTh

13.04-18.04

60

DJIEKTPUYECKUH TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB

20.04-25.04

61

[TommynpoBOAHUKH, UX COOCTBEHHAS U
MpUMecHas MpoBOAUMOCTh. CBOICTBA
p—mn-niepexoaa. [loaynpoBogHUKOBbBIE
PUOOPHI

20.04-25.04

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c84ae

62

DJIEKTPUYECKUI TOK B pacTBOpaxX U
pacriaBax 3J€KTPOJIUTOB.
DNEeKTPOIUTHYECKAs JUCCOLUAITHS.
DneKTpoan3

27.04-02.05

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba

63

DNEKTPUUECKUH TOK B rasax.
CamMocTosTenbHbIN U
HECaMOCTOSTENbHBIN pa3psaa. MoiHus.
ITnaszma

27.04-02.05

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c84ae
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DneKTpudecKre Mpuodopsl U
YCTPOMCTBA U UX MPAKTUYECKOE

Bbu6nuoreka [JOK

o4 npuMmeHenue. [IpaBuna TeXHUKU ! 04.05-08.05 https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH
O6o06maromuii ypox bubmmoreka [JOK
65 «DNEKTPOIMHAMHUKA» 1 04.05-08.05 https://m.edsoo.ru/ff0c88be
KontponbHas padoTa mo teme
«Qnekrpoctaruka. [1ocTosHHBIH bubmmoreka [IOK
66 >eKTpryeckuii Tok. Toku B ! ! 11.05-16.05 https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»
Bbu6nuoreka [JOK
67 IIpomMexyTouHas aTTecTalus 1 1 11.05-16.05 hitps://m.edsoo.ru/f0c8e56
bu6mmorexa [IOK
68 O6o061matoniee MOBTOPEHUE 1 18.05-26.05 htts:/m.edsoo.ru/fOC8f6e
OBIIEE KOJIMYECTBO YACOB I10 68 4 4
[TPOIT'PAMME
11 KJIACC
Kosau4vecTBo 4acoB
Ne Tlata DJIeKTPOHHbIE
/i Tema ypoka Beero | KOHTpoabHbie | TIpakTHYECKH | psyuenms nupposkie
paGoThI e paéoThI oOpa3oBaTe/ibHbIE
pecypcebl
[TocTosTHHBIC MArHUTHI M KX
1 B3anUMOJeHCcTBHE. MarHUTHOE MOJIE. 1 01.09-06.09 bubmunoreka LIOK
Bektop MarHuTHOM MHAYKUIUH. JInHUM ) ’ https://m.edsoo.ru/ff0c9778
MarHUTHON HHIYKIIUU
2 MarauTHO€E 1oJie MPOBOIHUKA C 1 01.09-06.09 bubmmoreka [IOK

TokoM. OnbIT Dpcrena.

https://m.edsoo.ru/ff0c98fe
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B3anmoaeiicTBre MPOBOIHUKOB C
TokoM. CTapToBasi MpoBEpOYHas
paborta

JlaGopaTtopHnas pabora «M3yuenue
MAarauMTHOIO ITOJIAA KaTyIIKU C TOKOM»

08.09-13.09

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c98fe

JleficTBMEe MarHUTHOTO I10JI Ha
MPOBOAHUK ¢ TOKOM. Cuita Amrepa.
JlaGoparophas paboTa
«Hccnenosanue neicTBUA
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM)

08.09-13.09

bubmunoreka LIOK
https://m.edsoo.ru/ff0c9acO

JleficTBe MarHUTHOTO IIOJIS Ha
JBIKYIIYIOCS 3apPSKEHHYIO YaCTHILY.
Cwuia Jlopenna. Pa6ota cuel Jlopenia

15.09-20.09

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9df4

DneKkTpoMarHuTHas MHayKuus. [loTok
BEKTOpa MarHUTHOM uHAyKuuu. 3/1C
WHIYKIUU. 3aKOH 3JIEKTPOMarHUTHON
unaykunu Papanest

15.09-20.09

JlaGoparopHas paboTa
«HccnenoBanue siBICHUS
ANEKTPOMATHUTHON UHIYKLIM

22.09-27.09

bubmunoreka LIOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTE. fBIEHUE
camouHaykuu. IJ1C caMOMHIyKIHH.
DHeprusi MarHUTHOTO MOJI KaTYIIKH C
TOKOM. DJIEKTPOMAarHMTHOE M0JIE

22.09-27.09

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

TexHuueckue ycTpoicTBa U X
MMPUMCHCHHUC: ITOCTOAHHBIC MAI'HUTHI,
3JIEKTPOMArHUTBI, 3J1EKTPOABUTATENb,
YCKOPUTCJIN 3JICMCHTAPHBIX YdCTHUII,

29.09-04.10
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WHIAYKOWOHHAs I€Yb

10

O6o0maromuii ypok «MarautHoe
I10JIC. 9H€KTpOMaI‘HI/ITHa}I I/IH,Z[yKI_II/I}I»

29.09-04.10

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTtponsHas pabora no Teme
«MarnuTHOe noie.
DJEeKTPOMAarHUTHAS MHIYKIIHSDY

06.10-11.10

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

12

CBOOOTHBIE MEXaHIYECKHE
KoJjeOanus. ['apmoHUYecKre
KoneOaHus. YpaBHEHUE
TapMOHHMYECKHUX KOJICOAHUH.
[IpeBpamienue 3aepruu

06.10-11.10

bu6mmoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlaboparopHas paboTa
«HccnenoBanue 3aBUCHMOCTH
nepuo/ia MajIbIX KoJieOaHuii rpy3a Ha
HHUTH OT JUTHHBI HATH U MACChl TPy3a»

13.10-18.10

14

Koneb6arenbupiii kKoHTYp. CBOOOHBIC
SJICKTPOMArHUuTHBIC KOJ'I€6aHI/I$I B
UIeaTbHOM KOJIe0aTeTbHOM KOHTYpE.
Amnamorus MCKAY MCXaHUYCCKHMHU U
AJIEKTPOMArHUTHBIMH KOJICOaQHHSIMU

13.10-18.10

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

15

®opmyna Tomcona. 3akoH
COXPAHCHUS SHCPIrUn B UCAJIbHOM
KOJIe0aTeTbHOM KOHTYPE

20.10-24.10

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBieHue o 3aTyxarnmx
KoseOaHusx. BeIHyXIeHHBIC
MeXaHU4JecKHe Kojiebanus. Pe3oHaHnc.
BBIHy)K,Z[GHHBIe 3JIGKTpOMaI‘HI/ITHBI€
KoJIeOaHUs

20.10-24.10

bubmunoreka LIOK
https://m.edsoo.ru/ff0cbb86
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17

[TepemennsbIit Tok. CuHyCOMAANBHBIN
IIEpPEMEHHBIN TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKA. AMIUIUTYTHOE U
JIEHCTBYIOIIEE 3HAUEHHUE CUJTBI TOKA U
HaIpsKEHUs

03.11-08.11

bubmunoreka LIOK
https://m.edsoo.ru/ff0cbd34

18

Tpanrcdopmarop. [IpousBocTso,
nepeaaya u norpediieHue
3IIEKTPUYECKON SHEPTUU

03.11-08.11

19

Y CTpolcTBO M TPaKTHUECKOE
MPUMEHEHHUE IEKTPUUECKOTO 3BOHKA,
reHepaTopa nepeMeHHOro TOKa, JIMHUN
AJIeKTpoIepeaad

10.11-15.11

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

20

DKOJIOTUYECKUE PUCKH ITPU
IPOM3BOJICTBE IEKTPOIHEPTUH.
KynpTypa ucnonb3oBanus
3JIEKTPOIHEPTUU B TIOBCEHEBHOM
KHU3HU

10.11-15.11

21

Mexanuueckue BOJIHEI, YCJIIOBUA
pacnpoctpanenus. [lepuoa. CkopocThb
pacrpocTpaHeHus U JUIMHA BOJHEI.
[Toniepeunblie U MPOIOJIbHBIE BOJTHBI

17.11-22.11

bubmunoreka LIOK
https://m.edsoo.ru/ff0ccas54

22

3Byk. CKOpOCTb 3ByKa. ' pOMKOCTh
3ByKa. Beicota ToHa. TemOp 3ByKa

17.11-22.11

bubmunoreka LIOK
https://m.edsoo.ru/ff0cccOc

23

3H€KTpOMaI‘HI/ITHBI€ BOJIHBI, UX
cBoiicTBa U ckopocTh. [llkana
SJICKTPOMArHuTHBIX BOJIH

24.11-29.11

bubmunoreka LIOK
https://m.edsoo.ru/ff0ccfe0

24

[IpuHIMIIBI paANOCBA3U U
teneBuaeHus. Pa3BuTtre cpeacts
cBs13u. Pagnosiokanus

24.11-29.11
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Kontponbnas padora «Konebanus u

bu6mmoreka [IOK

25 BOJIHBD) 01.12-06.12 https://m.edsoo.ru/ff0cc6f8
I o
26 CB}ﬁ:(};ﬂg HI:I Hc? eH%?ip(e)czp?l%ZHe?{f{Hﬁ 01.12-06.12 | bubmorexa LIOK
FIHOPOZL pese. ’ ' https://m.edsoo.ru/ff0cd350
UCTOYHMK cBeTa. JIyy cBera
OtpakeHue cBeTa. 3aKOHbBI OTPAKEHUS
. bubmunoreka LIOK
27 cBera. [locTpoenne n3o0paxkeHuit B 08.12-13.02 hittps://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3€pKaje
[Ipenomiuenue ceera. IlonHoe
28 BHYTpeHHee oTpaxeHue. [IpenenbHblil 08.12-13.12 bubmmoreka [JOK
YIOJI IOJIHOI'O BHYTPEHHETO ’ ' https://m.edsoo.ru/ff0cd7f6
OTpakKeHUS
JlaboparopHas padota «3mepenue bubmmoreka [JOK
29 15.12-20.12
MOKAa3aTelIsl IPEJIOMIICHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
J Nl i
o | o conne repenen 11z | B 0K
- “PopMy ' ' ' https://m.edsoo.ru/ff0cddle
YBenuyeHue JuH3bl
JlaGoparopHas paboTa
31 «Hccnenosanue cCBOUCTB 22.12-27.12
U300paXEHUI B TUH3AX)
Hucnepcus cBera. CloxXHbIM cOCTaB
32 6enoro cBera. L[Bert. JJaboparopHas 22.12-27.12
pabota «Habmonenue aucnepcun
CBETa»
33 UnTepdepenmus crera. Audpaxius 29.12-30.12 bubmmoreka [JOK
cBeta. [ludpakiuonnas pemeérka ' ' https://m.edsoo.ru/ff0ced22
34 ITonepe4HOCTH CBETOBBIX BOJIH. 12.01-17.01 bu6nuorexa LIOK

[Tonsipuzanus cBera

https://m.edsoo.ru/ff0cf02e
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Onrtuueckre mpuOOpHl U YCTPOMCTBA U

35 12.01-17.01
YCIIOBUS UX 0€30MacHOTO IPUMEHEHUS
I'paHuUIB TPUMEHUMOCTH
36 KJIAaCCM4YEeCKOU MeXaHUKH. [locTynarsl 19.01-24.01 bu6nuoreka [IOK
CIIELIMATIbHOM TEOPUU ’ ’ https://m.edsoo.ru/ff0cf862
OTHOCHUTENIbHOCTH
OTHOCUTEIBHOCTH OJTHOBPEMEHHOCTH.
but6mmoreka [IOK
37 3ame1JieHre BpPEMEHH U COKpaIllEHUE 19.01-24.01 https-//m.cdsoo.ru/f0cfad?
JUTUHBI
DHEPrus U UMITYJIbC PEIATUBUCTCKON
N bu6mmoreka [IOK
38 yacTulbl. CBA3b MacChl C SHEPTUEH U 26.01-31.01 https-//m.cdsoo.rw/ FOcfc68
UMITYJICOM. DHEPIHUsl TOKOs
39 Ocnom oo soomm. 26.01-31,01 | Promorexa LIOK
1 p ’ ’ https://m.edsoo.ru/ff0ct610
OTHOCHUTEIIbHOCTH»
®otonbl. opmyina [Inanka. DHeprus bubmmoreka [JOK
40 U UMITYJIbC OTOHA 02.02-07.02 https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIIEIOBAHUE
bubmunoreka LIOK
41 dotoaddekra. OmbiThr A. I 02.02-07.02 hitps:/m.edsoo.ru/f0cffed
CroneroBa
3akonbl pororddexra. YpaBHEHHE
. o bubmoreka [IOK
42 OitHmreitHa 115 hoTodddekra. 09.02-14.02 hitps://m.edsoo.rw/f0d01 5e
«Kpacnas rpanuna» gortordpdexra
Hasnenue cBera. OnwiTh I1. H.
N bubmunoreka LIOK
43 JleOeneBa. XuMHUYECKOE IeHiCTBUE 09.02-14.02 hittps://m.edsoo.rw/ff0d04a6
cBeTa
44 Texuuueckue yCTpOﬁCTBa u 16.02-21.02

PAKTUYECKOE TPUMEHEHHE!
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dboTosneMeHT, GOTOIATUHK,
coJTHeYHas OaTapesi, CBETO IO/

Permrenne 3aga4 mo reMe «IJIEMEHTHI

bubmunoreka LIOK

45 KBAHTOBOW ONTHKI 16.02-21.02 https://m.edsoo.ru/ff0d0302
M T .0

46 peiigiiﬁﬁﬁﬁ p(;ffé’fﬁm P 24.02-28.02 | Puomorexa LHOK

' ’ ’ https://m.edsoo.ru/ff0d091a
[Inanerapnast Mogenb aToMa
bu6mmoreka [IOK

47 IToctynatel bopa 24.02-28.02 https-//m.cdsoo.ru/f0d0afa
nu

48 DI OPCXOAC AroM ¢ I:)HEC()II)"(())TOH(()):HH 02.03-07.03 | Pbuomaorexa LIOK

p peXOlL . 8 yp ' ' https://m.edsoo.ru/ff0dOafa
SHEPTruu Ha apyroil. Buasl criekTpos
BonHoBBIE cBOMCTBa yacTull. BosiHbI

49 ne Bponnvﬂ. Kopnyckynsapno- 02.03-07.03 bubnmoreka [JOK
BOJTHOBOM yann3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYXJCHHOE U3TyUYeHHE
OTKpBITHE PATMOAKTUBHOCTHU. OMBITHI

bubmunoreka LIOK

50 Pesepdopna mo onpenenenuto cocraBa 09.03-14.03 hittps:/m.edsoo.rw/F0d0Fd2
PaAMOAKTUBHOIO U3TYUYEHUS
CgoiicTBa anbda-, 6eTa-, raMma-

51 u3lly4eHus. Bausxue 09.03-14.03
PaAMOAaKTUBHOCTH HA KUBBIE
OpraHU3MBI
OTkppITHE IPOTOHA U HEUTPOHA.

59 N3oTomnsl. Anba-pacnas. 16.03-21.03 bubmmoreka [JOK
DNEKTPOHHBIN U TO3UTPOHHBIN OeTa- ' ' https://m.edsoo.ru/ff0d1162
pacnaa. ['aMma-uzinydyeHue

53 16.03-21.03

OHeprus cBA3U HYKJIOHOB B SIIpE.

bubmunoreka LIOK
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SnepHblie peakuuu. SAnepHbId peakTop.
[Ipob6nembl, epcreKTUBEI,
9KOJIOTHYECKHUE aCIEKThI SIepHON
AHEPreTUKU

https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTULIbl. OTKpBITHE
no3uTpoHa. MeTtobl HAONIOACHUS U
PErUCTpaLMK 3JIEMEHTAPHBIX YaCTHII.
Kpyrasiit cton «@yHaaMeHTalbHbIE
B3aUMOJICUCTBUS. ENMHCTBO
buznyecKoil KapTUHBI MUPa»

23.03-27.03

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

55

Oransl pa3BUTUS ACTPOHOMUHU.
[IpukitagHOE 1 MUPOBO33PEHUECKOE
3Ha4YeHUE acTpoHOMUH. Bun
3BE31HOrO Heba. Co3Be3us, IpKHE
3BE3/1bl, IUIAHETHI, UX BUJUMOE
nemkenne. ConHeyHnas cCUCTEMa

23.03-27.03

56

Comnne. ConHeyHas akKTUBHOCTb.
Nctounuk sHeprum CosHIa v 3BE311

06.04-11.04

57

3BE3bI, UX OCHOBHEIC
XapaKTEPUCTUKU. 3BE3IbI TTTAaBHOM
MIOCJIEI0BATEIbHOCTH. BHyTpeHHEee
cTpoenue 3B€311. COBpeMEHHbIE
MIPEACTABICHUS O MPOUCXOKIACHUU U
sBostonun CoJtHIA U 3BE3]]

06.04-11.04

58

Muineunsiii [1yTe — Hama ['anakTuka.
IMTonoxxenue u nrxeue CoyHIIa B
lNanmaxtuke. ['anaktuku. YEpHbIE NBIPBI
B SI7]pax raJaKTHK

13.04-18.04

59

Bcenennas. PasOeranue rajiakTuk.
Teopus bosboro B3peIBa.

13.04-18.04
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PenukToBoe U3ydeHHE.
MeraranakTuka

60

Hepemennsie mpoOieMbl aCTpPOHOMUU

20.04-25.04

61

KonTtponbHas pabota «DneMeHTHI
ACTPOHOMMH U acTPOPUZUKI»

20.04-25.04

62

O6o0matromuii ypok. Pons ¢pusuku n
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYSCKOM, COIHMAILHON 1
TUYECKOHN cepax AeITeTbHOCTH
YyeloBeKa

27.04-02.05

63

O6o0matromuii ypok. Pois u mecto
($U3UKU ¥ aCTPOHOMUH B
COBPEMEHHOM Hay4YHON KapTUHE MHUpa

27.04-02.05

64

O6o0matromuii ypok. Posb
dbusnueckoit Teopur B GOpMUPOBAHUH
MIPEACTABICHHUH O QU3UIECKOI
KapTUHE MHUpa

04.05-08.05

65

O6o6maromuii ypok. Mecto
(bU3HUIECKON KapTUHBI MUPa B 001IIEM
pALy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX NIPEJCTABICHUN O IPUPOIC

04.05-08.05

66

[ToBTOpeHue Tem"MaruuTHoe nose.
DNIeKTPOMarHuTHasE MHYKLHUSL.
Ontuka. OCHOBEI CIEUAILHOMN
OTHOCHUTEJIBHOCTH"

11.05-16.05

67

[IpomexxyTounas arrecrauus

11.05-16.05

68

[ToBropenue Tem" KBanroBas ¢usuka.
DJIEeMEHTHI aCTPOHOMUU U

18.05-22.05

bubmunoreka LIOK

https://m.edsoo.ru/ff0d1784
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actpoduzuxu"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68
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HEPEYEHDb (KOAUPUKATOP) PACITPEJEJIEHHBIX I10 KJTACCAM
MPOBEPSIEMbBIX TPEFOBAHUM K PE3YJIBTATAM OCBOEHUSA

OCHOBHOM OEPA30BATEJBHOM ITPOI'PAMMBI CPEJTHET'O
OBHLIEI'O OBPA30BAHUSA U DJIEMEHTOB COIAEPKAHUA 11O

OU3UKE

B denepanbHbIX 1 perHOHATBHBIX TIPOIIETYPaX OIEHKH KauecTBa
00pa3oBaHMs UCTIOIB3YETCA MepeueHb (KOIU(DUKATOP) pacpeIeICHHBIX IO
KJIaccaM MpOoBePsSeMbIX TPEOOBaHHH K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeNIbHOI MPOrpamMMbl CPETHETO OOIIETO 0Opa30BaHUs U JIEMEHTOB
cojiepkaHus 1o hU3MKe.

10 KJIACC

IIpoBepsieMble TpeOOBAHUSA K pPe3yJibTATAM OCBOCHHUSI OCHOBHOM
o0pa3oBaTesibHO MPOTrPaMMbI

Kox
MIPOBEPSIEMOTO

pesyJbTara

[TpoBepsieMbIe TTpeIMETHBIC PE3yJIbTAThl OCBOCHHSI OCHOBHOM
00pasoBaTenbHON MPOTPAMMBI CPETHETO 001IIeT0 00pa30BaHUS

10.1

JleMOHCTpHUPOBATh Ha npuMepax  poJb U MECTO
¢bu3uku B (OPMUPOBAHUN COBPEMEHHON HayYHOW KapTUHBI MHUpA,
B Pa3BUTHU COBPEMEHHON TEXHUKHU U TEXHOJIOTH, B TPAKTUYECKOIl
AeSITeIbHOCTH JIIOJIEH

10.2

YuuThIBaTh TpaHULIBI NPUMEHEHUS M3YYEHHBIX (PU3NUECKHUX
MOJEEN: MAaTepUAJIbHAS TOYKA, MHEPLMAIbHAsI CUCTEMA OTCYETA,
aOCOIIOTHO TBEPJOE TENO, HWACAIbHBIA ra3; MOJEIM CTPOEHUS
ra3oB, XUAKOCTEM W TBEPABIX TeJl, TOYEUHBIA DIEKTPUYECKUI
3apsi — IpU PeLIeHUU PU3NYECKUX 3a/1a4

10.3

Pacno3naBath (usnueckue sBIeHHS (MPOIECChl) U OOBSICHATH HUX
HA OCHOBE 3aKOHOB MEXAaHHUKH, MOJIEKYJISIPHO-KHHETHUECKOMN
TEOpUU CTPOCHUS BEIIeCTBa U AIIEKTPOUHAMUKH:
pPaBHOMEpPHOE W PAaBHOYCKOPEHHOE MPSMOJMHEHHOE IBUKECHHE,
cBOOO/IHOE TaJE€HUE TeN, IBWKEHUE MO OKPYKHOCTH, MHEPIHS,
B3aumojeiicteue Ten;, auddy3us, OpOyHOBCKOE IBUKECHHE,
CTpOEHHE >KUJKOCTEN M TBEPABIX TEJ, U3MEHEHHE 00beMa TeJl MpHU
HarpeBaHuM (OXJIAKJICHUH), TEIUIOBOE PABHOBECHE, HCIAPEHHUE,
KOH/ICHCAIIWs, TJIABJICHHUE, KPUCTAJUTU3AIINS, KATIEHUE, BIAKHOCTh
BO3/yXa, IOBBIIICHWE MJABJICHUs Ta3a IMPU €ro HarpeBaHWU B
3aKpBITOM COCY/I€, CBSI3b MEXIy NapaMeTpaMH COCTOSHUS Ta3a B
M30TIpoIIeccax; MIEKTPU3ALUS TN, B3AUMOICHCTBHE 3apsI0B
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10.4 OnuceiBaTh MEXaHUYECKOE IBMKEHHE, HCIONb3Yys (usmueckue
BEJIMYUHBL: KOOpAMHATA, IyTh, MEPEMEIIEHUE, CKOPOCTb,
YCKOpPEHHME, Macca Tella, CHJIa, HMIYJbC Tejla, KUHETUYEeCcKas
SHEprus, TMOTEHIMaNbHAs JHEpPrus, MexaHuueckas paboTa,
MEXaHUYeCKas MOIIHOCTh; IPHU ONMHCAHUM MPABUIBHO TPAKTOBAThH
(bu3nYecKnuil CMBICT UCHOIB3YEMBIX BEJIMYUH, X 0003HAYCHUS U
€IMHULBI, HAaXOAWUTh  (OPMYJbl, CBA3BIBAIOIIME  JaHHYIO
(U3NYECKYIO BEIMUYUHY C APYTUMHU BEIMUYNHAMU

10.5 OnwuchiBaTh M3YYCHHBIC TEIUIOBBIE CBOMCTBA TEI W TEILIOBBIC
SIBJICHHSI, MCIIOJIb3Ysl (PU3MUECKUE BEJIMYMHBI JIaBJICHHE Tra3a,
TEMIIEpaTypa, CPEIHSSI KHHETHYECKAas JHEPrUs XaOoTHYECKOTO
JBYOKCHHSI MOJICKYJI, CPEIHCKBAJApPAaTUYHAS CKOPOCTh MOJIEKYJI,
KOJIMYECTBO TEIUIOThI, BHYTPEHHSS OJHEprus, pabora rasa,
KOO (PUITMEHT MONE3HOTO NEWCTBHS TEIJIOBOTO IBUTATENS; MPHU
ONMMCAaHWW  TPABWJILHO  TPAKTOBaTh  (DU3MYSCKUH  CMBICI
UCIIOJIb3YEMBIX BEJIIMYMH, UX 0003HAYCHHS U CIUHUIIBI, HAXOJIUTh
(GopMyJIbI, CBSI3BIBAIONIUE JAHHYIO (DU3MYECKYI0 BEIMYHHY C
JAPYTUMH BEJTMUNHAM

10.6 OnuceiBath M3y4YECHHBIC AJIEKTPUYECKUE CBOICTBa
BELIECTBA U OJJIEKTPUYECKUE SIBJIEHUS (MPOIECCHI), HCIONb3YS
(bu3MYeCKUue BEIUYUHBI: AIEKTPUUECKUN 3apsisl, dJIEKTPUUYECKOE
noJjie, HaMpsHKEHHOCTb noJts, NOTEeHIUAaM, Pa3HOCTh
MOTEHUIMAJIOB, MOpH  ONHWCAHWUU  TPaBWIBHO  TPAKTOBAaTh
(UBUYECKU CMBICI UCTIONB3YEMBIX BEIMYUH, X 0003HAUYCHHS U
CAVHUITBI, YKa3biBaTh  (OPMyJbI, CBS3BIBAIONIUE JTAHHYIO
(MBUYECKYIO BEIMYHUHY C IPYTHMH BEIIMYUHAMEU

10.7 aHAJIM3UPOBaTh (PU3MYECKHE MPOLECCHl U SIBICHUS, HCIONb3Ys
¢dbu3nyecKkre 3aKOHbBI U MPUHIIMIIBL: 3aKOH BCEMHPHOTO TSATOTEHHS,
I, IT m III 3akonsl HprOTOHA, 3aKOH COXpPAHEHUS MEXAHHUYECKOU
DHEPIUH, 3aKOH COXPAHEHHUs MMILYJIbCA, IPUHIUII CYNEPIIO3UIINH
CWJI, NPUHLHII PABHONPABHUS WHEPLHUAIBHBIX CHCTEM OTCUETa;
MOJIEKYJIIDHO- KHHETHYECKYH0 TEOPUIO CTPOEHUS BEIECTBA,
ra3oBbl€ 3aKOHBI, CBS3b CPEAHEHM KUHETUYECKOM DJHEPIuu
TEIUIOBOTO JIBM)KEHUST MOJIEKYJ € aOCOJIIOTHOM TeMIlepaTypoH,
NEPBBIM  3aKOH  TEPMOJMHAMMKHM;  3aKOH  COXpaHEHUs
ANEKTPUYECKOro 3apsiaa, 3akoH KyisioHa; mpu 3TOM pasinudarb
CIIOBECHYIO  (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BBIp2KEHHUE U yCIIOBUS (TPAHUIIBI, 00JIACTH) IPUMEHUMOCTH

10.8 OOBACHATH  OCHOBHBIE  NPUHLUIB  JCWCTBUS  MAIMH,
npuOOpOB M TEXHMYECKUX YCTPOWCTB; pa3inyaTh YCIOBHUS HUX
0€301MMacHOT0 UCTIOIb30BAHMSI B IOBCEAHEBHON KU3HU
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10.9 BBINOMHATE  AKCIIEPUMEHTHI 1O  HMCCIEAOBAHUIO  (PU3NYECKUX
SBJICHUN U TPOIIECCOB C HCIIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX
U3MEepeHuil; mpu 3ToM (QopMyIupoBaTh IpodieMy (3amady) H
TUIOTE3y Y4YeOHOTO SKCIEPUMEHTa, COOUpATh YCTAHOBKY W3
NPEeNJIOKEHHOTO  000pYyJOBaHMS,  NPOBOAUTH  OMNBIT |
(hOopMyTUPOBATH BHIBO/IBI

10.10 OcymiecTBIATh MPSIMBbIE M KOCBEHHBIE HU3MEpeHUs] (HU3NUECKHUX
BEJIMYMH; TMpPU OTOM  BBIOMpaTh ONTUMAJBHBIA  CHOCOO
U3MEPEHUST W  HCIOJIb30BATh  M3BECTHBIE METOJBl  OLICHKH
MOTPEIIHOCTEN U3MEPEHUI

10.11 HccnenoBartb 3aBUCUMOCTH MEXIY buznueckumMu
BEJIMYMHAMHU C HCIOJB30BAaHUEM MPSMBIX U3MEPEHUH; MPU ITOM
KOHCTPYUpPOBaTh  YCTAHOBKY,  (UKCHUpOBaTh  pPE3yJbTaThl

MOJTYYEHHOW 3aBUCUMOCTH (DPM3MUECKUX BEIMYHMH B BHJE TaOIHUIL
U TpauKOB, I€TIaTh BEIBOABI IO PE3yJIbTaTaM UCCIIEAOBAHUS

10.12 CobmonaTe mpaBuia 0€30MacHOrO TpyJAa NpU MPOBEACHHUH
UCCIIEIOBaHU B pPaMKax Y4eOHOro OJKCIEepUMEHTa, Yy4eOHO-
HCCIIEIOBATENILCKON | IOPOEKTHOH  JEeSTENbHOCTH C
HCIIOJIb30BAaHUEM H3MEPHUTEIbHBIX YCTPOUCTB M Ja0OpaTOPHOTO
o0opynoBaHUs

10.13 Pemarp pacueTHble 3agayu ¢ SBHO 3aJaHHOM (PuU3MUECKOU
MOJIETIbIO, HCTONb3ys (PU3MUECKHE 3aKOHbI M MPHUHLMUIIBI;, Ha
OCHOBE aHaJIM3a YCIOBHs 3a7]a4i BHIOMPATh (PU3HUUECKYIO MOJEb,
BBIICIIATH (PU3UUYECKUE BETUUMHBI U (POPMYJIIbI, HEOOXOUMBIE JIS
€€ peleHus, MPOBOJAMTH pPACUEThl M OLEHUBATh PEATBHOCTH
MOJIy4YE€HHOTO 3HaYCHUS] (PU3NYECKON BETUUUHBI

10.14 PemaTe KkadecTBEHHBIE 3aJaud: BBICTPAUMBATh  JIOTUYECKHU
HEMIPOTUBOPEUYUBYIO IIEMOYKY PACCYyXICHUH C OMOpod Ha
W3YUYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (PU3UYECKUE SIBJICHUS

10.15 Hcnonb3oBaTh NpU peUICHUH Y4YEOHBIX 3aJady COBPEMEHHBIE
UH(OPMAIIMOHHbIE TEXHOJIOTHH JJIS TIOMCKA, CTPYKTYPUPOBaHMUS,
UHTEpNpETallud W  MPEJCTaBlIeHUs y4yeOHOM M  Hay4HO-
MOMYJIIPHOW ~ WH(OPMAIMK,  TOJTYYEHHONM W3  Pa3IUYHBIX

VMCTOYHHMKOB;  KPUTHYECKH  aHAJU3HPOBATh  IOJIYYaEMYIO
uH(pOpMaIUIO
10.16 [IpuBoauTh mpUMEpPHl BKJIAaJa POCCUUCKUX M 3apyOeKHBIX

YYEHbIX- (DU3MKOB B Pa3BUTHE HAYKHU, OOBSICHEHHE MPOLIECCOB
OKpY’KaIOIero MUPa, B pa3BUTUE TEXHUKH U TEXHOJIOTHIA

10.17 Ucnonb3oBaTh  TEOpeTHYECKUE  3HAHUA 10  (Qusuke B
NOBCEAHEBHON KU3HM [JIsi oOecredeHus: Oe30MacHOCTU TpH
oOpalieHuu ¢ npubopaMu M TEXHUYECKHMMH  YCTPOMCTBaMH,
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TSt COXpaHEHUS 3M0POBBbSI W COONIOACHUS HOPM
AKOJIOTMYECKOTO MOBEACHUS B OKPYIKAIOILIEH cpenie

10.18 PaGoTtate B rpymme ¢ BBINIOJHEHUEM pPa3IUYHBIX COIUAIBHBIX
poyiel,  IUIaHUpPOBaTh  pabOTy  TPyNmIbl,  palUOHAIBHO
pacnpenensiaTh OOS3aHHOCTH U IUIAHUPOBATh JIEATEILHOCTh B
HECTAaHJIAPTHBIX  CUTYyallUsAX, aJeKBaTHO OICHUBATh BKJIAJ
KaXX/I0T0 W3 YYaCTHHUKOB TPYIIBI B PEIICHHWE paccMaTpUBaECMOU
poOJIeMbl

IIpoBepsiemMbie Y1eMEHTHI COEPKAHUS

Kon Kon [IpoBepsieMblIe 2IIEMEHTHI COACPIKAHUS
paszena | IpoBEPSEMOro

QJICMCHTA

1 OU3MKA UMETO/IbIl HAYYHOT' O ITO3HAHW A

1.1 ®uszuka — Hayka o npupone. Hayunbie MeTojbl
NO3HAHUS OKPY>KaloIIero Mupa. Ponb
AKCIIEpUMEHTa M TEOpUHM B TMpoOIlecce MO3HAHUSA
OPUPOABL. DKCIEPUMEHT B (PUUKE

1.2 MonenupoBanue GU3MUECKUX SBICHUIN U MPOILIECCOB.
Hayunbie runores3sl. @u3nyeckue 3aKOHbI U TEOPHH.
['paHuibl  TPUMEHUMOCTH  (PUBWYECKUX 3aKOHOB.
[TpuHIUn COOTBETCTBUSI. Ponb u MECTO
¢bu3ukn B (POPMUPOBAHUU COBPEMEHHON HAy4YHOM
KapTUHBI MHpA, B MPAKTUYECKON NESITEIbHOCTH
Ioaen

2 MEXAHHNKA

2.1 KMHEMATHUKA

2.1.1 MexaHnueckoe JIBYDKEHUE. OTHOCUTENBHOCTD
MEXaHM4YeCKoro ABmkeHusd. CucremMa oOTCUETA.
Tpaekropus

2.1.2 [lepemenienne, CKOpocTbh  (CpeAHsii  CKOPOCTb,
MT'HOBEHHAs CKOPOCTh) U YCKOPEHHUE MaTepUalbHOMN
TOYKH, WX MPOEKIMH HAa OCH CUCTEMBbl KOOPAHMHAT.
CrnoxeHue nepeMereHui U CI0KEHUE CKOPOCTEN

2.1.3 PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSAMOJIMHENHOE
nBwkeHue. ['paduku  3aBUCMMOCTH  KOOpAMHAT,
CKOPOCTH, YCKOPEHHs, MyTH U T[epeMenieHus
MaTepUaIbHOW TOYKH OT BPEMEHU
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2.14

CBoOomHOE maienne. Y CKOpeHne CBOOOTHOTO
NaJICHUS

2.1.5

KpuBomuueninoe nBwxenue. PaBHOMepHOE
JBH)KEHUE MATEPUAIBHOW ~ TOYKH
1o OKPY>KHOCTH.

YTII0BasiCKOPOCTh, JIMHEWHAsA  CKOpocThb.Ilepuon u

yacToTa. L{eHTpocTpeMUTENBHOE YCKOPEHNE

TexHU4eCcKue  yCTpPOMCTBA:  CIIUIOMETD,
JIBUKEHUE CHAPSJIOB, LIETTHBIE U
PEMEHHBIE IEpeIadn

2.1.7

[Ipaktuueckne paboTel. l3MepeHne MTrHOBEHHOM
ckopoctu. MccmenoBaHue COOTHOLICHMSI MEXKIY
MyTSAMU, TPOUAEHHBIMHU TEJIOM 3a MOCJIEA0BATEIIbHBIE
paBHBIE MPOMEXKYTKHU BPEMEHU npu
PaBHOYCKOPEHHOM  JIBUKECHHMM C  HA4YAJIbHOM
CKOpPOCTBIO, paBHOW Hymw0. HM3yueHne ABHKEHUA
miapykKa B BSI3KOM XUAKOCTU. M3ydeHHE NBUKEHUS
Tesa, OPOILIEHHOTO TOPU30HTATIBHO

2.2

JTIMHAMUKA

2.2.1

[Tpuauun otHocutenbHOCTH ['anmuies. [lepBbiit
3akoH HproTtoHa. UHEpunanbHbIEe CHCTEMBI OTCUETA

222

Macca tena. Cuna. [IpuHuumn cynepno3uunu CUit

223

Bropoin 3akon HeroToHa 11 MaTepuaIbHON
TOYKM B HWHepuuaibHOU cucreme orcuera (MCO).
Tperuit 3akoH HeroTOHA 1151 MaTepUaIbHBIX TOUEK

224

3aKOH BCEMHUPHOro TIroreHus. Cumna TSKEeCTH.
[TepBas kocMuueckasi ckopocTh. Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna rtpenusa. Cyxoe Ttpenue. Cuna TpeHus
CKOJIbKEHUSI M cujia TpeHus nokos. Koadduimenrt
Tperusi. Cuiia CONpOTHUBIICHUS MPHU JBMKEHUU Tela B
KHUJIKOCTH HJTU Ta3e

2.2.7

HHOC U BpallaTeIbHOE ABUKCHUE
a0COJIFOTHO

2.2.8

MOMEHT CHJBbl OTHOCHTEIBHO OCH BpaliCHHAL.

[1ne4o cumbl. Y ca0BUsS paBHOBECHUS TBEPAOIO TEA B
NCO
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229

TexHudeckue yCTpOWCTBA: IOAIIMITHUKH,
JBUKEHHE NCKYCCTBEHHBIX
CIIyTHUKOB

2.2.10

[Ipaktuueckne paboTel. M3ydeHue  JABUIKEHUS
Opycka TO HAKJIOHHOW IUIOCKOCTH TON JCHCTBUEM
HECKOJIbKMX cui. lcciaenoBaHue 3aBHCUMOCTH  CHIT
yIIPYrOCTH,  BO3HHMKAOIMX B  Jedopmupyemont
NpY>KUHE M PE3UMHOBOM o00pasiie, OT BEJIMYUHBI UX
nedopman. HccnenoBaHue yCOBH pPaBHOBECHUS
TBEPJOTO TENA, UMEIOIIETO OCh BPAILICHHUS

23

3AKOHbBI COXPAHEHHM S B MEXAHUKE

2.3.1

I/IMHYJ'IBC MaTCpHaHBHOﬁ TOYKH, CUCTCMBbI
MaTCpHUAJIbHBIX TOYCK. HMHYJIBC CHJIbI 1 UBMCHCHHEC
HMITyJIbCa TCJia

232

3akoH coxpaHeHus wumiyibca B HCO.
PeakTuBHOE nBMKEHME

233

Pabora cuiibl

234

MoniHOCTb CHJIBI

2.3.5

Kunernueckast sHepruss MaTepuaibHON TOYKH.
Teopema 0 KUHETUYECKON SHEPTUHN

2.3.6

[TorenumanbHas 3Heprus. [loTeHnManbHAs SHEPTUS
yIpyro nedhopMUpOBaHHOM PY>KUHBI.
[ToreHnmanbpHas SHEPrus Teia BOJIM3KM MOBEPXHOCTH
3emuin

2.3.7

[ToTeHumanbHble U HENOTEHUUAJbHbIE CUJIbl. CBS3b
paboOThl HEMOTEHLUHUAJIBHBIX CHJI C H3MEHEHUEM
MEXaHUYECKON JHEPruuM CUCTEMBbI Tel. 3aKOH
COXPAaHEHUS MEXaHUYECKOU YJHEPTUH

23.8

Yrpyrue u Heynpyrue CTOJIKHOBEHUS

239

TexHu4yeckue yCTpOMCTBA: JBUKEHHUE PAKET,
BOJIOMET, KOIIEp, NIPYKUHHBIN TUCTOJIET

2.3.10

[IpakTiueckue paboThl. M3ydeHue cBs3u cCKOpocTeit
TeJl Ipu HeynpyroMm ynape. MccnemoBanue cBs3U
paboThl CUJIBI C U3BMEHEHUEM MEXaHUYECKON SHEPruu
Tena

MOJIEKVIJIAIPHA A OU3UKA U TEPMOJINHAMUKA

3.1

OCHOBBI MOJIEKYJISPHO-KUHETUYECKON TEOPUN
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3.1.1

OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO-KMHETHYECKOM
teopun. bpoynoBckoe mBmwkenue. [uddyzus.
XapakTep JIBUXEHHS W B3aUMOJCWUCTBUS YaCTHIL
BEILIECTBA

3.1.2

Mopgenu CTpoeHHUsl Ta30B, KUJIKOCTEH M TBEPABIX
TeJI U O0OBSICHEHHUE CBOMCTB BEIIECTBA HA OCHOBE ITUX
MoJieJIeN

Macca monekyn. KomaudecTBo BerecTsa.
[TocrosinHas ABoraapo

3.14

TennoBoe paBHOBecHue. Temmneparypa u ee
u3sMepenue. [llkana remmneparyp Llenscust

3.1.5

Mopaens wuneanpHoro rasa. (OCHOBHOE
YpaBHEHHE MOJICKYJIIPHO-KHHETUIECKOMN
TEOPHH HJICAJTLHOTO Ta3a

AOconoTHas TemmepaTypa Kak Mepa cpelnHen
KMHETUYECKOW SHEPTUHU TEIIOBOTO JABUKEHUS YACTHI]
raza. [lIkana remneparyp KeiapBuHa

3.1.7

VYpaBuenue Knaneiipona — MeneneeBa. 3akoH
JlameToHa

3.1.8

l'azoBeie 3akonbl. HM3ompomeccsl B HAEATBHOM
raze C IIOCTOSIHHBIM KOJMYECTBOM BEIIECTBA:
U30TepMa, N30X0pa, n300apa

TexHuueckue yCcTporucTBa: TEPMOMETP, OAPOMETP

3.1.10

[Ipaktuueckue  pabotel.  M3mepeHnwe  macchl
BO3JyXa B KIacCHOM KoMHare. HccienoBanue
3aBUCHMOCTH  MEXIy MapamMeTrpaMud  COCTOSIHHS
pa3pexKEHHOTOo Tra3a

32

OCHOBBI TEPMO/IMHAMUNKA

3.2.1

Tepmoaunamuueckasi cucremMa. BHyTpeHHsIs1 sHEprus
TEPMOJIMHAMUYECKOM CHUCTEMbl U  CIOCOOBI €€
U3MEHEHUs

322

KonuyectBo Tennotel U paboTta. BHyTpeHHss
SHEPrUsi OAHOATOMHOTO UCAIBHOIO rasa
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323

Buner TeIIonepeayun: TETUIONPOBOHOCTb,
KOHBEKIUSI, H3IyuyeHHe. TemmoeMKocTh  Telna.
VnaenpHas  TEIUIOEMKOCTb  BEIIIECTBA. Pacuer
KOJIMYECTBA TEIUIOTHI IPH TEIJIONEpeIayue

324

IlepBblii  3aKkOH TepMOaMHAMHUKH. [IpumeneHune
IIEPBOI0 3aKOHA TEPMOJUHAMUKHM K H30IPOLECCAM.
['padmyeckas uHTepnperanus padboThI ra3a

3.25

TennoBble MaluHbI. [[pUHIUIIBI TEUCTBUS TEIJIOBBIX
MamuH. [IpeoOpazoBanusi HSHEPTUM B TEIJIOBBIX
MamuHax. KoaddumuenT mosiesHoro AeHCTBUSA
(manee — KII/I) temnoBoii mammnbl. [{ukn Kapuo u
ero KIIJ{

3.2.6

Btopoii 3akon TepmoauHamuiku. HeoOpaTumocTb
OpOLIECCOB B MpupoAe. TeraoBble JBUTATEIH.
DKOJIOTUYECKHE MPOOJIEeMbl TEIIIOIHEPTETUKHU

3.2.7

TexHudeckue yCTpOMCTBA: JIBUIATElb
BHYTPEHHETO CTOPAHHUs, OBITOBON
XOJIOWIIBHUK, KOHITULIHOHED

3.2.8

[IpakTyeckue paboTHI. N3mepenue
YAEIBbHON TEMIOEMKOCTH

33

ATPEI'ATHBIE COCTOAHN A BEILIECTBA. ®A30BBIE

ITEPEXO/IbI

3.3.1 [Tapoobpa3oBanue u KOHIE€HCAIIHS.
Hcmapenue U KUIEHHE. YJielbHasg  TemioTa
napooOpa3oBaHus. 3aBUCUMOCTh  TEMIIEpATypbl
KHIICHHS OT JaBJICHUS

332 AOcomroTHAaT W OTHOCHUTENBHAS BIJIAXKHOCTH

BO3yxa. HacelmeHnnsii map

333 TBepnoe teno. Kpucrannuueckue u amop@HbIe Tea.
AHUM30TpONHSI  CBOMCTB  KpucTayuioB. JKujakue
kpuctaibl. COBpeMEHHbIE MaTEepUAIIbI

334 [InaBienne W KpucTauM3auus. Y AeibHas

TerioTa riaBieHus. Cyonumanus
3.3.5 YpaBHeHUE TeI0BOro 0anaHca
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3.3.6

TexHuyeckue yCcTporucTBa: TUTPOMETP U IICUXPOMETD,
KQJIOPUMETP, TEXHOJOTHUN TOJy4YEHUS COBPEMEHHBIX
MaTepHUAJIOB, B TOM 4YHUCIIE
HAaHOMATEPHUAIIOB, U HAHOTEXHOJIOTUH

3.3.7

[IpakTiueckue pabotel. 3Mepenue BIaxKHOCTH
BO31yXa

SJIEKTPOIMHAMUKA

4.1

OJIEKTPOCTATHUKA

4.1.1

OnekTpuzanus Tena. DIeKTpuueckuit 3apsan. /[sa
BU/JIA DIIEKTPUUECKHUX 3aps/I0B

4.1.2

HpOBO,Z[HI/IKI/I, AUDJICKTPHUKH W MMOJTYIIPOBOJHUKH

4.13

3akoH COXpaHCHHU JJICKTPHUUICCKOI'O 3apsaaa

4.1.4

B3aumoneiicTBue 3apsioB. 3akoH Kynona

4.1.5

HNYCCKOC IIOJIC. HaHpH)KeHHOCTB QJICKTPHUICCKOTO

150005050 JInaun HAIIPsPKCHHOCTH

4.1.6

PabGoTta cui 37eKTPOCTATHYECKOTO TIOJIS.
IloTenny
nai. PasHoOCTh IMOTEHIIHAIOB

4.1.7

IIpoBOIHMKM W JOMDIEKTPUKU B
IIOCTOSIHHOM JJIEKTPUYECKOM I10JI€E.
JuaiekTpudeckasi IPOHULIAEMOCTb

DnekTpoeMKocTh. KoHnaeHcaTop. DIJIEKTPOEMKOCTh
IUIOCKOTO  KOHJIEHCATOpa. OHEPrus 3apsbKeHHOTO
KOH/ICHCATOpa

TexHuueckue YCTPOWCTBA: BJIEKTPOCKOII,
AIEKTPOMETP, DJIEKTPOCTATUUECKAS 3aIlnTA,

3a3eMJICHUE
AIEKTPONPUOOPOB, KOHACHCATOP, KCEPOKC, CTPYIHHBIM
IPUHTED

4.1.10

[IpakTueckue paboTel. HM3mepenue
IIEKTPOEMKOCTH KOHJIEHCATOPA

4.2

[TOCTOSHHBIN DJIEKTPUUECKUU TOK.

TOKH B PA3JIMYHLIX CPEJJAX
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4.2.1 VYcnoBust cylecTBOBaHUS MOCTOSIHHOTO
aneKTpudeckoro Toka. Mcrounuku toka. Cuia Toka.
ITocTostHHBIN TOK

422 Hanpsioxenue. 3akon OMa i1 yyacTka Lenu

423 DNEKTPUYECKOE COIIPOTHUBIIEHUE. Y IENBHOE
COIPOTHUBJICHUE BEILIECTBA

424 ITocneqoBaTensHOE, napasuiesibHOE,

CMEIIAHHOE COCTMHEHUE
MIPOBOJTHUKOB

4.2.5 Pabota snextpuueckoro Toka. 3akoH Jxoymnst — Jlenna)

4.2.6 MOIIHOCTB AEKTPUUECKOTO TOKA

4.2.7 anekTpoABwkymas cuina (manee — OJC) wm
BHYTPEHHEE CONPOTUBIICHWE WCTOYHHMKA TOKA. 3aKOH
Oma 115t oaHOM (3aMKHYTOM) 3JIEKTPUUYECKON LIeTH.
Kopotkoe 3ambikanne

4.2.8 DOneKTpoHHass MPOBOJAUMOCTb TBEPIBIX METAILIOB.
3aBUCUMOCTh  COMNPOTHUBJIICHUS  METAIOB  OT
Temieparypbl. CBepXIpOBOIUMOCTb

4.2.9 DneKkTpuYecKuid TOK B Bakyyme. CBoiCTBa
AIEKTPOHHBIX MYYKOB

4.2.10 [TonympoBomauku. CoOCTBEHHass W MpPUMECHAs
MPOBOAMMOCTh TOJYNPOBOAHUKOB. CBOWCTBA p-n
nepexoza. [lomynpoBoagHUKOBEIE TPUOOPHI

4.2.11 DNEeKTpUYECKHIA TOK B

AIIEKTPOJIUTAX.
DIEKTPOIUTAYECKAS JUCCOUALINS. DIEKTPOIIU3

4.2.12 DIIEKTPUUECKUM TOK B raszax.
CaMocCTOSITENbHBI U HECAaMOCTOSTEIbHBIN pa3psi.
Pa3nuuHble TUOBI  CaMOCTOATENBHOTO  pa3psja.
Monuus. [1na3ma

4.2.13 TexHUYeCcKre YCTPOWCTBA: aMIIEPMETP, BOJIBTMETD,

peocTar, UCTOUYHHUKHU TOKaA, SJICKTPOHAIPEBATCIbHLIC

npuOopHI, AIEKTPOOCBETUTEIILHBIE puOOpBHI,
TEPMOMETP CONPOTUBIIEHUs,  BAKyyMHBIM  JTHOL,
TEPMHUCTOPBI " (boTOpE3UCTOPHI,

HOHynpOBOI{HHKOBBIﬁ AUO0J, rajlbBaHHUKa
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4.2.14 [Ipaktnueckue  pabotel.  U3yuenue
CMEIIAHHOI'O COEIMHEHHUS
PE3UCTOPOB.

N3mepenne D/IC nCTOYHMKA TOKA U €ro
BHYTpeHHero conpotuBieHus. HaGmonenue
DIIEKTPOJIA3A

11 KJIACC

IIpoBepsieMble TPeOOBAHUSA K pPe3yJibTATAM OCBOCHHMSI OCHOBHOM
o0pa3oBaTesibHO MPOrPaMMbI

Kox
MIPOBEPSIEMOTO

pesyJbTara

[TpoBepsieMbIe TTpeIMETHBIC PE3yJITAThI OCBOCHHSI OCHOBHOM
00pa3oBaTenbHOM MPOTPAMMBI CPETHETO 0011IeT0 00pa30BaHUS

11.1

JleMoHCTpUpOBaTh ~ Ha  IOpUMepax  pojib U MECTO
¢u3uku B HOpMUPOBAHUM COBPEMEHHON HAYyYHOM KapTUHBI MUPA,
B PAa3sBUTHM COBPEMEHHOW TEXHUKM W TEXHOJIOTUH, B
IPAKTUYECKON AESTENbHOCTH JIIOAEH, LIEIOCTHOCTh U €AMHCTBO
($u3nyeCcKoil KapTUHBI MUpa

11.2

Y4uThIBaTh TPAHHUIBI MPUMEHEHHUS W3YYEHHBIX (U3UUECKUX
MOJIeNIel: TOYEYHBIN AIEKTPUYECKU 3apsija, sAepHas MOJelNb
aTomMa, HYKJIOHHAas MOJENTb AaTOMHOTO sApa MpH peleHUH
buznueckux 3ama4y

11.3

PacmiosnaBath ¢usudeckue siBIeHUS (TIPOIECCH) W OOBICHATH
WX Ha OCHOBE 3aKOHOB 3JIEKTPOJAMHAMHUKHA W KBAHTOBOU (DM3HKHU:

AJIEKTPUYECKAs MIPOBOJIUMOCTb, TEILIOBOE, CBETOBOEC,
XMMHUYECKOE€, MArHMTHOE€ [JEHWCTBUS TOKA, B3aUMOJICHCTBHE
MAarHuTOB, JJICKTPOMAarHUTHAs MHIYKIHS, JIEVCTBUE

MarHUTHOTO  TIOJIi HAa TIPOBOJHUK C TOKOM W JIBIDKYIIUKCS
3apsif], ANEKTPOMArHUTHBIE KOJIeOaHUsI ¥ BOJHBI, MPSIMOJIMHEHHOE
pacmlpoCcTpaHEeHHE CBETa, OTPAKCHHE, peoMIICHUE,
uHTepdepeHIus, Tudpakuss U TOJSIpU3alus  CBeTa,
nucriepcusi cBeta, GorolnnekTpudeckuii d3dpdext (pororddekr),
CBETOBOE JIaBJICHHE, BOSHUKHOBEHUE JTMHEHUATOTO CIIEKTpa aToMa
BOJIOPO/Ia, €CTECTBEHHAS 1 HICKYCCTBEHHAS PAIMOAKTHBHOCTH
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11.4 OnuceiBaTh HM3YYEHHBIE CBOMCTBA BEIECTBA (BJIEKTPUUECKHUE,
MarHuTHbIC,  ONTHUYECKUE, AJIEKTPUUYECKYI0  MPOBOJUMOCTH
pPa3JIMYHBIX CPEA) U BJIECKTPOMATHUTHBIC SABJIEHUS (IIPOIIECCHI),
UCTIONB3YsT (DM3UYECKUE BEITMYHMHBL: AICKTPUUICCKUN 3apssl, CUIa
TOKa, AIEKTPUUYECKOE HaIpsHKEHHE, AIEKTPUUYECKOE
COTIPOTUBJICHUE, pa3HOCTh moTeHmanos, JJ[C, pabora Toka,
UHAYKIUS MarHuTHOro mojsi, cuwia Awmmepa, cwia JlopeHua,
UHAYKTUBHOCTh  KAaTYyIIKH, OHEPrUs  DJIEKTPUYECKOTOo U
MarHUTHOTO  MOJEH, TepuoJ U YacToTa KoyeOaHUW B
Koje0aTeIbHOM KOHTYpe, 3apsiji U Ccujla TOoKa B Mpolecce
FapMOHUYECKUX AJIEKTPOMATrHUTHBIX  KoJeOaHuil, (QOKycHOe
paccTostHUE M ONTHYECKas CWia JHUH3bI; MpPU  OMHCAHUU
MPaBUIBLHO TPAKTOBATh (PU3WYECKHA CMBICT  HCIIOJIb3YEMBIX
BEeIIMYWH, WX 0003HAYCHUS U €AVHUIBI, YKa3bIBATh

(GhopMyITBI CBS3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMYHUHY C
JIPYTUMU BETMIMHAMHA

11.5 OnuceiBaTh M3y4YEHHbIE KBAHTOBBIE SIBJIEHUS M IPOLECCHI,
UCTIOJNB3YS (PU3NUECKHE BEIMYUHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJH, JUIMHA BOJIHBI WM 4YacTOTa CBETA, JHEPIUs M HMITYJIbC
¢dboToHa, mepuoja Moiypacrnanga, dHeprusi CBsI3U aTOMHBIX SJIEp;
Opy ONHMCAaHUU TPABWIBHO TPAKTOBATh (DU3UUYECKUN CMBICIT
UCIOJIb3yEeMbIX BEJIMYMH, UX 0003HAYEHUS U €AUHUIIbI;, YKA3bIBaTh
(bopMyIibl, CBSI3BIBAIONIME JaHHYI0 (DU3MYECKYIO BEIMYHMHY C
IPYTUMHU  BEJIIMYMHAMH, BBIYUCISATH 3HaY€HUE (PU3NUYECKOU

BEJINYNHBI

11.6 AHanu3upoBath (U3MUECKUE MPOLECChl W SBICHHS, HUCIOJIb3YS
busznueckne 3aKOHbBI W TPUHOUIBL: 3akoH OMa, 3aKOHBI
IIOCJIEA0BATEIBLHOIO 51 [IapajuIeIbHOTO COCAMHEHNS

MMPOBOJIHUKOB, 3aKOH J[>k0yns — JIeH1a, 3aKOH 3JIEKTPOMAarHUTHOM
UHAYKIUU, 3aKOH NPSIMOJIMHEWHOIO paclpOCTPAHEHUs CBETa,
3aKOHBI OTPAKEHUSI CBETA, 3aKOHBI PEJIOMJICHUS CBETa,
ypaBHeHHe  ODMHIITEHHA 115 poTtorddekra, 3aKOH COXpaHESHUS
SHEPruM, 3aKOH COXpaHEHUs HMIIYJIbCa, 3aKOH COXpaHEHUs
AIEKTPUUECKOT0 3aps/ia, 3aKOH COXpPAHEHUsS MacCOBOTO YMCIIA,
noctynatel bopa, 3akoH paJMOaKTUBHOTO pacnaja; MpU 3TOM

pa3InyaTh CJIOBECHYIO (GOopMyIUPOBKY  3aKOHa, €ro
MaTEeMaTUYeCKOe BBIPAXKEHUE W YCIOBHUS (TpaHMIIBI, 00J1aCTH)
MIPUMEHUMOCTH
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11.7 Onpenenary HanpaBlIEHUE BEKTOPA HHAYKIMH MarHUTHOIO
0JISI POBOJIHMKA C TOKOM, CHJibl Amrepa u cuibl JlopeHna

11.8 CtpouTh ¥ OIKCHIBaTH H300paKEHHE, CO37aBaeMOe
TUIOCKUM 3€pKaJIOM, TOHKOM JIMH30U

11.9 BBIONMHATE AKCIEPUMEHTHl 10 HCCISAOBAHUIO (PU3HUECKUX
SBIICHUN W TIPOIIECCOB C MCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX
U3MEpEeHui; mpu 3ToM (OpMYJIHUpPOBaTh MpoodsiemMy (3amgady) M
THMOTE3y Y4YeOHOrO OKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY U3
NPEIIOKEHHOTO  O00OpyJOBaHWs,  TPOBOJUTH  ONBIT U
(bopMyIUPOBATH BHIBOIBI

11.10 OcCy1ecTBIATh MpsIMbIE M KOCBEHHBIE M3MEPEHUs (PU3MUECKUX
BEJIMYMH; TPU OTOM BBIOMpATh ONTUMAIbHBIA  CIIOCOO
U3MEPEHNS M  HCNOJb30BAaTh M3BECTHBIE METOIbI  OLIEHKHU
IIOIPEIIHOCTEN U3MEPEHUIN

11.11 Hccnenosarh 3aBUCUMOCTH (DU3UYECKUX BETUYUH C
UCIIOJIb30BaHUEM TMPSMBIX WU3MEPCHUI; npu
TOM KOHCTPYHPOBATh
YCTaHOBKY,
(hUKCUpOBATH pe3yJIbTaThl MOJTy4YEeHHOU 3aBHCUMOCTH

(I)I/IBI/I‘ICCKI/IX BCJIMYHH B BUJEC Ta6J'II/II_I 141 Fpa(i)I/IKOB, AC€JIaTh BbIBOJbI
I10 pE3yJibTaTaM UCCIICAOBAaHNUA

11.12 CoOmronath mpaBuia O€30MaCHOrO0 TpyJa IIpU  IPOBEACHUU
UCCJIEIOBAHUM B paMKax Y4YeOHOro »HSKCHEepUMEHTa, Y4eOHO-
UCCIIeI0BATEIHCKOM u POEKTHOU NS TENbHOCTH C
UCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOMCTB U JTAOOPATOPHOTO
o0opyIoBaHUS

11.13 Pemarp pacueTHble 3amaud C SBHO 3aJaHHONW (PHU3UYECKOU
MOJIETIbIO, HCTONB3Yys (PU3MYECKHe 3aKOHbI M MPHUHIMUIIBI; Ha
OCHOBE aHaJIM3a YCIOBHS 3a7]a4i BHIOMPATh (PU3HMUECKYIO0 MOJEIb,
BBIICIIATH (PM3UUYECKUE BETUUUHBI U (POPMYJIIbI, HEOOXOUMBIE JIS
€€ peleHus, NPOBOAMTH pPACUEThl M OLEHUBATh PEATBHOCTH
[OJIy4YE€HHOTO 3Ha4EeHUs (PU3NUECKON BEITMUUHBI

11.14 PemaTe KkadecTBEHHBIE 3aJayd: BBICTPAMBATH  JIOTUYECKHU
HEMIPOTUBOPEUYUBYIO IIEMOYKY PACCYyXIACHUA C ONOpodM Ha
W3YUYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SIBJICHUS
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11.15 Hcnonp3oBaTh mpuU pElICHUH Y4YEOHBIX 3aJad COBPEMEHHBIC
uH(OPMALMOHHBIE TEXHOJOTHH JIs TMOUCKA, CTPYKTYPHUPOBAHHUS,
UHTEpPIIPETallUd ¥  TPEACTaBIEHUS y4eOHOM W  HaydHO-
NOMyJIsIpHOM  MHOpPMAIMM, TOJYYEHHOM U3  Pa3IUYHbIX

UCTOYHUKOB;  KPUTHUYECKH  AHAIM3UPOBATH  MOJY4aEMYIO
uH(pOpMaIUIO
11.16 OOBSICHATh  TPUHLMIBI  JACHCTBHS  MaIluH, NOpUOOPOB U

TCXHUYCCKUX YCTpOﬁCTB; pa3in4daTtb YCJIOBUA HX 0e30macHOro
HCIIOJIB30BaHHUA B HOBCCI[HCBHOﬁ KHN3HHU

11.17 [IpuBoauTh mNpuUMEpHl BKJIAJa POCCUUCKUX U 3apyOeKHBIX
YYEHbIX- (DU3UKOB B Pa3BUTHE HAyKU, B OOBSICHEHHE MPOLECCOB
OKPY>KaIOIlIeT0 MUPa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTH

11.18 Ucnonb3oBaTh  TeOpeTHYECKHE  3HaHUSA 10  (Qusuke B
MOBCEAHEBHON KU3HM [JIs1 oOecrieyeHusi 0e30MacHOCTH MpHU
oOpanieHuu ¢ npubopaMu U  TEXHUYECKUMH  YCTpOMCTBamu,
LTSI COXpaHEeHUs 3I0pOBbSl U COONIOACHUS HOPM
HKOJIOTUYECKOTO MOBEACHUS B OKPY>KaIOIIEH cpejie

11.19 PaGotaTte B rpymnme ¢ BBIMOJTHEHHEM Pa3IUYHBIX COIMAIBHBIX
poneii,  MIaHUpOBaTh  pabOTy  TPYMIbI,  palHOHAIBHO
pacnpenenartb O0s3aHHOCTH M IUIAHUPOBATh JESATENBHOCTH B
HECTAHJAPTHBIX CUTyalWsX, aJeKBaTHO OLEHHUBATh BKJAJ
Ka)XI0TO M3 YYaCTHHKOB TI'PYIIBbI B PELICHUE PACCMaTpUBAEMOMN
po0JIEMbI

IIpoBepsiemble Y1eMEHTHI COEPKAHUS

Kox Kox [IpoBepsieMbie 2JIEMEHTHI COICPIKAHUS
paszena | MpoBepseMOro

aJIeMEeHTa
4 DOJIEKTPOAMMTHAMUKKA
4.3 MATHUTHOE ITOJIE. DJIEKTPOMATHUTHASA UHAY KA
43.1 [TocTosiHHBIE MarHuThHl. B3anmojencTBue
MTOCTOSTHHBIX MarHUTOB
4.3.2 MaruutHoe mosje. BekTop MarHUTHOW HWHIYKIIUH.

[IpyHimn  cynepno3uuumu. JluHMKM ~ MarHUTHOU
MHAyKunu. KapTuHa NWHWIM MarHUTHOW WHIYKUWA
I1OJISI IOCTOSTHHBIX MarHUTOB
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433 MarsnuTHOoe moJjie MpoBOJHMKA C TOokoM. KapTtuhHa
JUHUA TOJA JJIMHHOTO MPSIMOTO MPOBOJHUKA U
3aMKHYTOT'O KOJIBIIEBOTO MPOBOJHUKA, KATYIIKU C
TOKOM. OnbIT Opcrena. B3aumopericteue
MPOBOAHUKOB C TOKOM

434 Cuna AMmriiepa, ee MOyJIb U HalpaBJICHUE

4.3.5 Cuna JlopeHma, ee MOAyJb M HalpaBJECHUE.
JIBuKeHHe 3apsHKEHHOW 4YacTULBl B OJHOPOAHOM
MarHuTHOM moJje. Pabota cumsl Jlopenia

436 SIBiIeHUE NEKTPOMArHUTHOM UHTYy KLU

4.3.7 [ToTrok BekTOpa MarHUTHON MHIYKIIMU

438 OJIC nHaykuuu. 3aKOH JIEKTPOMArHUTHOM
nHaykunu Papaaes

43.9 Buxpesoe AJIEKTPUYECKOE noJie. 2J1C
UHIYKIUU B MPOBOJTHUKE, JBUKYIIIEMCSI
MOCTYNaTEIbHO B OJIHOPOJHOM MAarHMTHOM IOJIE

4.3.10 [TpaBuno Jlenia

43.11 NupykTtuBHOCTE.  SIBIIGHME  CaMOWHIYKIMU.

2J1C camouHIyKIIMKU

4.3.12 OHeprusi MAarHUTHOT'O MOJISL KATYIIKH C TOKOM

4.3.13 DJIEKTPOMArHuTHOE MOJie

4.3.14 TexHUYeCKre YCTPOWCTBA: IMOCTOSIHHBIE MAarHUTHI,
AIIEKTPOMArHUTHI, BJEKTPOABUTATENb, YCKOPUTENU
AIIEMEHTAPHBIX YaCTUIl, HAYKIIMOHHAS M€Yb

4.3.15 [IpakTueckue padoThl. MI3yueHne MarHuTHOTO MOJIs

KaTyIIKHU C TOKOM. HCCJ’ICZIOB&HI’IC ,IICﬁCTBPIH
ITIOCTOAHHOTI'O MaromTa Ha paMKy ¢C TOKOM.

Uccnenosanue SIBJICHUS AIIEKTPOMArHUTHON
WHIYKIITU
5 KOJIEBAHU A 11 BOJIHBI
5.1 MEXAHUWYECKUE U DJIEKTPOMATI'HUTHBIE KOJIEFAHU A

5.1.1 Konebarenbnass cucrema. CBoOOnHBIE KOJIEOAHHUS.
'apmonnueckue konebGanus. Ilepuon, dacrtora,
aMIuIMTy1a ¥ ¢pa3a KouedaHmit

5.1.2 [IpyXuHHBIM MaATHUK. MaTeMaTHYECKUI MasiTHUK
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5.13

YpaBHeHue rapMOHHYECKUX
koJicOaunii. Kunemarmueckoe u
JIMHAMHYECKOE OINMMCAHUE KOJIeOATEIILHOTO ABUKEHUS

5.14

[IpeBpamienue  SHEpruM  NpU  TAPMOHUYECKUX
konebanuax. CBs3b AMILIUTY AbI KoaeOaHuii
WCXOJTHOM BEJIMYMHBI C aMIUIATYAaMH KOJIeOaHUN ee
CKOPOCTH M YCKOPEHUS

5.15

Kone6arenbHblit KOHTYP. CBobOoaHbIE
ANIEKTPOMArHUTHBIE KOJeOaHus B MJICaJIbHOM
K0JIe0aTeIbHOM KOHTYpE. Amnanorus MEXKY
MEXaHUYECKUMHU u ANEKTPOMArHUTHBIMU
koJiebanusimu. @opmyia TomcoHa

5.1.6

3aKOH COXpaHEHHUs SHEPTUH B UJI€ATIbBHOM
K0J1e0aTeIbHOM KOHTYpE

5.1.7

BriHyX1eHHbBIE MEXaHUYECKUE KoJIeOaHuUs.
Pe3zonanc. Pe3onanchas kpuBas. BeIHyXIeHHbIE
AIIEKTPOMArHUTHBIE KOJIeOaHusI.

5.1.8

[TepemenHbIi TOK. CHHYCOHIaTIbHBIN TEPEMEHHBIM
TOK.

MoIHOoCTE MIePEMEHHOTO TOKaA.
AMIUTUTYTHOE U JISUCTBYIOIIEE
3HAYEHUE CUJIbI TOKA U HAIIPSHKCHUS

5.1.10

Tpancdopmarop. [IpousBoacTso,

nepegadya W MOTpeOsIeHHe
AIIEKTPUYECKOW HHEPruu. OKOJIOTUYECKUE PHUCKH
npu MIPOU3BOJCTBE ANEKTPUYECKON DHEPTHH.
KynpTrypa uUCHONB30BaHUS  BIEKTPOIHEPTHM B
MMOBCEHEBHOM KU3HU

5.1.11

TexHuueckue ycTpoicTBa: cericMorpad,
AIEKTPUYECKUI 3BOHOK, JINHUU JJIEKTpONepenay

5.1.12

[IpakTuueckue pabotsl. MccnenoBanue 3aBUCMMOCTH
NEPUOAA MaJIbIX KOJICOAHUI Ipy3a HA HUTH OT JJIMHBI
HUTU M Maccel rpysa. MccienoBaHue nepeMeHHOro
TOKa B LENH U3 IIOCIECI0BATEIbHO COCIMHEHHBIX
KOHJICHCATOpa, KaTyIIKU U PE3UCTOpa

52

MEXAHUYECKUE U SJIEKTPOMATI'HUTHBIE BOJIHBI
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5.2.1

MexaHnyeckne BOJIHBI, YCIOBUS PACIPOCTPAHECHUS.
Ilepuon. CkopocTe pacnpocTpaHEHUsT W JJIMHA
BOJIHBL. [lonepeunbie U MPOAOJIbHBIE BOJHBI

522

NuTtepdepentius u qudpakius MEXaHMUECKUX BOJTH

523

3Byk. CkopocTh 3ByKa. [ poMkoCTh 3ByKa. BricoTa
ToHa. TeMOp 3ByKa

524

OJEeKTPOMarHUTHbIE ~ BOJHBL. Y CJIOBHS
W3IIy4ECHUS
IEKTPOMArHUTHBIX  BOJIH.  B3aumHas

opueHTtanus BekTopoB E, Bu V
B DJICKTPOMAarHMTHOM BOJIHE B BaKyyMe

525

CBoiicTBa D3JIEKTPOMAarHUTHBIX BOJIH: OTpa)XXCHHE,
peJIoMJICHHUE, MOJISIpU3ALINS,

audpakuus, UHTephepeHIHs.
CKOpOCTB 3JIEKTPOMArHUTHBIX BOJTH

5.2.6

[HIkana AIIEKTPOMArHUTHBIX BOJIH.
[IpruMeHeHrEe 3IEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY

5.2.7

[TpuHIMIIBI PAAMOCBA3U U TEIEBUICHUS.
Pannonokarus. 1eKTpOMAarHUTHOE 3arpsi3HEHNE
OKPYKaIOILIEH Cpeabl

528

Texnuueckue YCTPOUCTBA: MY3bIKaJIbHBIC
WHCTPYMEHTBI, YJbTPAa3BYKOBAas JHATHOCTHUKA B
TEXHUKE W MEIUIMHE, pajaap, pPaauoIlPUEMHUK,
TeIeBU30p, aHTeHHa, TesnedoH, CBY-neun

53

OIITHUKA

5.3.1

[IpsiMmonMHEHOE pacpOCTPAHEHUE CBETA B
OJHOPOJHOM cpene. JIyu cBera

532

OtpaxeHue  CBeTa.  3aKOHbI  OTPAKECHUS
cera. [locTpoenue nzobpaxeHuii B
IIJIOCKOM 3€pKaje

533

[Ipenomnenne cBera. 3aKOHBI MPEIOMIIEHUS
cBeTa. AOCOJIIOTHBIN ITOKa3aTelb
PEJIOMIIEHUS

534

[lonnoe BHyTpeHHee oTpaxkeHue. lIpenenbHbin
YTOJI IIOJIHOTO BHYTPEHHETO OTPaKCHUS
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535

Hucnepcus ceera. ClI0XKHBIM cocTaB 6eJ10ro CBeTa.

[Ber

53.6

CobOuparomuie W pacceuBaroNIe JHMH3BL. TOHKAs
nuH3a. QOKYCHOE PACCTOSIHUE M ONTUYECKas CUja
ToHKOW JnuH3bl. [locTpoenne wu300pakeHuii B
cobuparomux | paccerBaromux jJuH3ax. Gopmyna
TOHKOM JIMH3BI. Y BEJIMUCHHUE, JaBAEMOE JIMH30M

53.7

[Ipenensl IPUMEHUMOCTH T€OMETPUIECKOUN ONITUKU

53.8

WNurtepdepentus cBeta. KorepeHTHBIE HMCTOYHUKH.
Ycnosus HaAOJI0IeHUS MaKCHMYMOB u
MUHUMYMOB B HMHTEP(EPEHIIMOHHON KapTHHE OT
IBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUHUKOB

539

Hudpakmus  ceta. udpakiuoHHas pelieTka.
YcnoBue HaOMIOACHMS TJIABHBIX MAaKCUMYMOB MpHU
NaJiecHul  MOHOXPOMAaTHMYeCKOro  cBeTa  Ha
TU(QPaKIUOHHYIO PEIIETKY

5.3.10

[Tonspusanus ceera

53.11

Texnuueckue YCTPOWCTBA: OYKH, ayna,
(oroanmnapar, IIPOEKIIMOHHBIN arrapar,
MHKPOCKOII,  TEJIECKOIl, BOJIOKOHHAs  ONTHKA,
TU(PaKIUOHHAs PELIETKa, TOIPOUL

53.12

[Ipaktuueckue paboThl. M3mepeHue mokazaTens
IPEIOMIIEHUSI. UccnenoBanue CBOMCTB
n300paxenuit B nuH3ax. HaOmrogenune mucmepcuu
cBeTa

BJIEMEHTHI CTIELTUAJIbBHOU TEOPUM
OTHOCHUTEJIbHOCTHU

6.1

['paHuIBl MPUMEHUMOCTHU KJIACCHYECKON MEXAHUKH.
[Toctynatsl TEOpUHU OTHOCHUTEIJIbHOCTH:
VHBAapUAHTHOCTh MOJYJS CKOPOCTH CBETa B
BaKyyMe, IPUHIUIT OTHOCUTEILHOCTU DUHINTEITHA

6.2 OTHOCUTENBHOCTh  OJTHOBPEMEHHOCTH.
3amesIeHe BpEMEHHU U
COKpAIllEHUE JIJTMHBI
6.3 DHeprust  UMITYJIbC CBOOOIHOM YaCTHUIIbI
6.4 CBsA3b MacChl C DHEPTrUE€M W HMMITYJIbCOM

CBOOOHOM YaCTUIIbI. DHEPTHS TTOKOSI CBOOOHOM
YaCTUIIBI
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7 KBAHTOBASA ®U3UKA
7.1 SJIEMEHTHI KBAHTOBOU OIITUKA
7.1.1 ®otonbl. Dopmymna [1nanka cBsi3u sHEPTUN POTOHA C
€ro 4acTOTON. DHEeprusi U UMITyJIbC (POTOHA
7.1.2 OTtkpbiTHe U uccienoBanue ¢porodddexra.
Omnbitel A.T'. CroneroBa. 3aKOHBI
dboTorddexra
7.1.3 VYpaBHenue DiiHmTeHa 171 GhoTodddexra.
«KpacHas rpanuna» pororddexra
7.1.4 JaBnenue ceera. OnbiTel I1.H. Jle6enena
7.1.5 XHUMHUYECKOE NEUCTBHE CBETA
7.1.6 TexHuyeckue ycTpoicTBa: (POTOIIEMEHT,
dboToaTYMK, CoJIHeUHast OaTapesi, CBETOIUO
7.2 CTPOEHUE ATOMA
7.2.1 Mopeinb aToma Tomcona. OnbIThI
Pesepdopna mo wuccrenoBaHUIO CTPOEHHS aToMa.
[Imanerapnas monens atoMa
7.2.2 [Tocrynater bopa. MWM3nydeHne ©  IOIVIOLIECHHE
GoTOHOB mpu  mepexone aroMa € OAHOTO
YPOBHS  DHEpPruM Ha Jpyrom. Buael CnekTpos.
CrekTp ypOBHEN 3HEPrUM aTOMa BOAOPOAA
7.2.3 ple cBoiicTBa wyactull. Bomnbl ge bpoitns.
Ty au3M. Hudpaxus
7.2.4 CHOHTaHHOE W BBIHYXIEHHOE U3ITyYEHHE.
YeTpoiicTBO U pUHIUI pabOThI Ja3zepa
7.2.5 TexHu4yeckue  yCTPOMCTBA:  CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), Ja3ep,
KBaHTOBBIN KOMITIBIOTED
7.2.6 [Ipaktueckue pabotel. Habmronenue
JIMHEWYATOro CIEKTPa
7.3 ATOMHOE sA1PO
7.3.1 Metoabl HaOIIOCHUS W PErucTpaluu

SJICMCHTAPHBIX YaCTHUI]
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7.3.2

OTtkpeiTHe pammoakTuBHOCTU. OmbIThl Pesepdopma
M0  ONpENeNIiEeHHI0  COCTaBa  PaTUOaKTUBHOTO
m3nyuennsi. CBoiictBa amb(a-, Oera-, Tamma-
u3ydeHusl. BiusHUE pagnoaKkTUBHOCTA HA YKUBBIC
OpraHU3MBI

733

OTkpeiTHE TPOTOHA U HEWTpOoHA. HyKIOHHAss MoAeIb
sapa leiizenbepra — HBanenko. 3apsnm sapa.
Maccosoe uuncino saapa. M3orornsl

7.3.4

Anbda-pacnaa. DIEeKTPOHHBIA U MO3UTPOHHBIN OeTa-
pacnag. ['amMmma-uzinydeHue. 3aKOH PaglOaKTUBHOTO
pacnana

7.3.5

DHeprus CBs3U HYKJIOHOB B sizipe. SIiepHbIe CUJIBL.
HedexT macchl sapa

7.3.6

Snepnsple peakiuu. JlesieHue U CUHTES AIEp

7.3.7

Snepnpii  peaktop.  TepMosSimepHBIM  CHHTES.
[IpoGnemMbl ¥ TEPCTIEKTUBBI SACPHOU HHEPrETHKH.
OKOJIOTUYECKHE ACTIEKTHI SJIEPHOM 3HEPIETUKN

7.3.8

OneMeHTapHble  yacTullbl.  OTKpbITHE
no3uTpoHa. OyHTaMEHTAIIBHBIE
B3aUMOJECHUCTBUSA

7.3.9

TexHuyeckue yCcTponucTBa: JO3UMETpP, Kamepa
BunbcoHna, sinepHblil peakTop, aTOMHas boM0Oa

7.3.10

[IpakTuueckue pabotel. McciaemnoBanne TpeKoB
gacTull (1o TOTOBBIM (poTorpadusim)

SJIEMEHTBI ACTPO®U3NKHA

8.1

Bun 3BesgHoro Heba. Co3Be3nmusi, SIpKHe
3BE3/IbI, IIAHETHI, KX BUIMMOC JIBHKCHHC

8.2

Conneunass cucrtema. llnaHeTsl 3€MHOW TpyNIIBI
[l1aHeThI-TUTaHTBl M WX CIHOYTHUKH, KAapJIUKOBBIC
miaHeTbl. Masbie Tes1a COTHEYHOU CUCTEMBI

8.3

Connne, Qorochepa wu  armocdepa.
ConHe4Hasi akTUBHOCTD

8.4

Ucrounnk 3neprun CosHLA U 3B€3]1
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8.5

3Be3/1bl, MX OCHOBHBIE XapaKTEPUCTHKHU: Macca,
CBETUMOCTbD, PaANyC, TEMIEPATYPa, UX B3aUMOCBS3b.
JlnarpamMmMa «CHEKTPaJIbHBIM KJIACC — CBETHUMOCTB.
3Be3/1bI TJIAaBHOM ITOCJIEA0BATENBHOCTH.
3aBHCHMOCTH

«Macca — CBCTHUMOCTb» OJIA  3BE31 rJIaBHOM
MIOoCIaCa0BaTCIbHOCTHU

8.6

BuyTtpennee  crpoenue  3Be3n.  CoBpeMeHHBbIE
MPEACTABICHUS] O TPOUCXOXKIECHUM U HBOJIOLHH
CouHiia ¥ 3Be3/1. DTarbl )KU3HU 3BE3]T

8.7

Mueunsiii [Iyts — Hama [Manaktuka. CrnupanbHas
cTpyktypa ['amaktuku, pacnpeneneHue  3BeE3[,
raza u neuid. [lonoxenune n nBmxkenue ConHLa B
[Nanaktuke. Ilnockas u chepuyeckas MOACUCTEMBI
[ManaxkTuku

8.8

Tunel ranaktuk. PaguoranakTuku u KBa3aphl.
UepHble ObIPHI B s/Ipax rajJakTUK

8.9

Bcenennas. Pacuiupenne Beenennoii. 3akon Xa66ma.
PazOeranne  ramaktuk. Bo3pact u  panuyc
Bcenennon, teopus bosbmoro B3peiBa. Moaenb
«ropsiuen Beenennoi». PennkroBoe nsnyuyenne

8.10

Macmrabnas cTpyktypa BceneHHOI.
Meraranaktuka. Hepemenasie mpo6ieMsl
aCTPOHOMHUH
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Gusuka, 10 kmace/ Maxumes I'.4., Byxosnes b.b., Corckuit H.H.; mon
penaxuueii [TapdentoeBoit H.A. AknronepHoe o6mectBo «3marenscTBo
«IIpocsemenue»

» Gusuka, 11 xrace/ Msxumes I.J1., bByxosues b.b., Hapyrun B.M.; ox
penakiueit [TapdpentreBoit H.A. AxurionepHoe o61mectBo «M3narenbcTBo
«IIpocsemieHue»

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. ®usnka. Knaccuueckuit kypc. [loypounsie pazpadorku. 10 xinacc / Caypos
1O0.A., M.: ITpocsemienue, 2017
2. ®uzuka. Knaccuuecknii kypc. [loypounsie pazpadotku. 11 knace / Caypos
FO.A., M.: ITpocsemenue, 2017

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET

yaklass.ru
resh.edu.ru
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