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HOACHUTEJBbHASA 3AIINCKA

[Iporpamma no ¢usuke 6a30BOro ypoBHS Ha YpOBHE CpPEIIHEro OOIIETro
o0Opa3oBaHHus pa3paboTaHa HA OCHOBE MOJIOXKEHUI U TpeOOBAaHUH K PE3YJIbTaTaM
OCBOEGHUSI OCHOBHOU 00pa30BaTeIbHON MporpamMmbl, npeactaBieHHbXx B @I'OC
COOQO, a Takxe c yd€toM (eaepaibHOil paboyell mporpaMMbl BOCIUTAHUSA U
KOHIIETIIIMY TpenojaBanus yueoHoro npeamera «Dusuka» B 00pa30oBaTEIbHBIX
OpraHU3aAUAX Poccuiickoi denepanuu, peanu3yIommx OCHOBHEIE
o0pa3oBarebHbIE MPOTPAMMBI.

Copnepxxanue mnporpaMMbl MO (U3HKE HampaBieHO Ha (HOPMHUPOBAHUE
€CTECTBEHHO-HAYYHON KapTUHBI Mupa oOyuaromuxcs 10-11 kiaccoB mpu
oOyueHnn uX @u3nke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
NEeATeIbHOCTHOrO  monaxoxa. IIporpaMmmMa mo  (Qu3MKE  COOTBETCTBYET
tpeboBanusiMm PI'OC COO k MmIaHUpPyEeMbIM JIHUYHOCTHBIM, MPEAMETHBIM U
METaNpeIMETHBIM pe3yJibTaTaM O0yUeHHUS, a TAKKE YUUTHIBAET HEOOXOIUMOCTh
peanu3ali  MEXKMPEIMETHBIX CBi3ed (U3UKH C €CTeCTBEHHO-HAyYHBIMU
y4eOHbIMU TIpeaMeTaMHu. B Hell ompenemnsitoTcsi OCHOBHBIE IENH H3YYCHHS
(bU3UKH Ha YpPOBHE CpeHETO 00IIero o0pa3oBaHusl, IMJIAHUPYEMbIE PE3yJIbTaThl
OCBOEHHUS Kypca (U3UKHU: JUMYHOCTHBIE, METamnpeIMETHBbIC, MpeAMETHbIE (Ha
0a30BOM YpOBHE).

[Iporpamma 1o Qu3MKe BKIIOUYALT:

e IUIAHUPYEMBbIE PE3yJIbTaThl OCBOCHUS Kypca GU3HKK Ha 6a30BOM YPOBHE,

B TOM YHCJIE TIPEAMETHBIE PE3YIbTaThl MO rofgamM o0y4YeHUs;

e coJiepKaHue yueOHoTo npeamera « Pu3nKa» mo rojgaM 00yueHHUs.

®du3nka Kak Hayka O HauOosiee OOMIMX 3aKOHAX MPHUPObI, BBHICTyMas B
KadecTBe yueOHOTO MpeAMETA B IIKOJIE, BHOCUT CYIICCTBEHHBIH BKJIA]l B CHCTEMY
3HaHU 00  okpyxatomem  wmupe. [lkonbHbli  Kypc  (u3MKH  —
CHUCTEMOOOpa3yIomMUi  JJI1  €CTECTBEHHO-HAYYHBIX YYEOHBIX TMPEIAMETOB,
MOCKOJIbKY (pU3WYECKHe 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
M3y4aeMbIX XUMHUEH, Ouosiorueit, ¢usmueckoil reorpadueir m acTpOHOMUEH.
Hcnonp3oBaHne M aKTUBHOE TMpUMEHEHHE (U3MUECKUX 3HAHUM OMpeeiseT
XapakTep W pa3BUTHE pPa3sHOOOPA3HBIX TEXHOJOTUNH B cdepe SHEPreTUKH,
TpPaHCIIOPTa, OCBOCHUSI KOCMOCA, IMOJyYeHHUSI HOBBIX MaTEPUAJIOB C 3aJJaHHBIMU
cCBOWCTBaMH ® JApyrux. W3yueHue QUMK BHOCUT OCHOBHOM BKJAJ] B
dbopMHpOBaHHE €CTECTBEHHO-HAYYHOW KAapTUHBI MHpa OOydYaromuxcsi, B
dbopMHpoBaHWEe YMEHUW MPUMEHSTh HAyYHBIH METOJ TO3HAHUA MpU
BBITIOJIHEHUU UMHU Y4€OHBIX HCCIIEIOBAaHUMN.



B ocHOBY kypca ¢u3ukd 11 ypOBHS CpeaHEro oO0mero oOpa3oBaHUs
MOJIOKEH Psifi UAEH, KOTOpPhIE MOXHO paccMaTpuBaTh KaK MPUHIUIIBI €ro
OCTPOCHHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU ¢ HEW KypC SBISICTCS JIOTHYECKH
3aBEpUIEHHBIM, OH COACPKHUT MaTepUa U3 BCEX Pa3iesoB GU3MKH, BKIIOYAET KaK
BOIPOCHI KJIIACCUYECKON, TaK M COBPEMEHHON (DU3UKH.

Hoes cenepanuzayuu. B cCOOTBETCTBUU C HEM Marepuasl Kypca (U3UKH
o0bequHEH BOKpYr du3nueckux Teopuil. Bemymmum B Kypce sBISeTCS
dbopmMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MAaT€pUH, BEIIECTBE U
ToJIe.

Hoes cymanumapuzayuu. EE€ peanuzanus NpearonaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO MOTEHIMANa (U3UYECKON HAyKU, OCMBICIICHUE CBSI3U PA3BUTHS
bu3uku ¢ pa3BUTHEM OOIIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U SKOJIOTUYECKUMU ITPOOJIEMaMHU.

Hoess npuxnaonou nanpasnennocmu. Kypc (usuku mnpeanonaraet
3HAKOMCTBO C IIUPOKUM KPYTOM TEXHHUYECKUX U TEXHOJIOTUYECKUX TPUIIOKEHUM
U3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes skonoeuzayuu peanusyercss MOCPEACTBOM BBEJECHHUS 3JIEMEHTOB
collepKaHMs, MOCBALIEHHBIX 3KOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpPBIE CBSI3aHBI C PA3BUTHUEM TEXHUKHU M TEXHOJIOTHH, a TakKe O0OCYXIEHUS
npo0seM  palMoOHAILHOTO  TPUPOJOMNOJIB30BAHUS M IKOJOTHYECKOM
0€30MMacHOCTH.

CrepHEBBIMU dJIEMEHTaMHU Kypca (PU3UKH Ha YPOBHE CPEIHETO OOIIEero
oOpa3oBaHus ABIAIOTCS pu3nueckue Teopuu ((hopMUpOBaHHUE MPEACTABICHUH O
CTPYKTYpE NOCTPOEHUsI PU3NYECKON TEOPHUH, POk (yHAAMEHTAIBHBIX 3aKOHOB
W TPUHLUIOB B COBPEMEHHBIX MPEJACTABICHUSAX O NPUPOJE, TpaHUIAX
MPUMEHUMOCTH TEOPHM, NI ONUCAHHUS E€CTECTBEHHO-HAYYHBIX SIBJICHUU U
IIPOIIECCOB).

CucteMHO-IesTeNbHOCTHBIN MOIX0/1 B Kypce (PU3UKU peain3yeTcsl MPex/ie
BCErO 3a CYET OPraHU3ALMH IKCIIEPUMEHTAIBHON IE€ATEIbHOCTH 00yYarouXcsl.
st 6a3oBOTO ypOBHS Kypca (PH3MKM — OTO UCIHOJIb30BAHUE CHUCTEMBI
(GpOHTATBHBIX KPATKOBPEMEHHBIX HKCIIEPUMEHTOB H JabOpaTOpHBIX padoT,
KOTOpPBIC B Iporpamme no (pu3uke 00beAMHEHBI B OOIIHMI CITUCOK YYEHUYECKUX
pakTUYeCKUX padboT. Boljenenue B ykazaHHOM NepeydHe J1abopaTOpHbBIX padoT,
MPOBOAUMBIX JJIsI KOHTPOJSL U OLIEHKH, OCYIIECTBIISIETCS YYAaCTHUKAMHU
00pa30BaTENbHOIO MpoLEecca HMCXOAS M3 OCOOEHHOCTEW IIJIaHUPOBAHUS U
ocHameHus: kabuwnera ¢usuku. Ilpum 3TOoM obecmeunBaeTcss OBJAJICHHE
00y4aroMMUCs YMEHUSAMH TPOBOJUTH KOCBEHHbIE U3MEPEHUS, UCCIIEI0BAHMS



3aBHCHUMOCTEH (U3NYECKUX BEIWYUH M TIOCTAHOBKY OIIBITOB IO IPOBEPKE
MPEIIOKEHHBIX TUITOTES.

bonblioe BHUMaHME yIEISETCS PELICHUIO PACUETHBIX M KAa4eCTBEHHBIX
3anad. [Ipu aToM A pacu€THBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS 3a/1a4Ml C SIBHO
3aJJaHHOM (PU3UYECKOMN MOJIETIBIO, TO3BOJISIIOIINE TPUMEHSATH H3yYEHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH KaK U3 OJIHOTO pa3zieiia Kypca, TaKk U HHTETpUpys 3HAHUS U3
pa3HbIX pa3aenoB. [[1s1 KaueCTBEHHBIX 3a/1ay MPUOPUTETOM SBIIIOTCS 3a/J1aHUA
Ha 00BSICHEHNE POTEKAaHUs (PU3NUYECKUX SABJICHUHN U MIPOLIECCOB B OKPYIKaAOIIEH
KHU3HHU, TpeOyromye BbIOOpa (PU3MUECKON MOAENU ISl CUTYyallud HPaKTHKO-
OpUEHTHPOBAHHOT'O XapakTepa.

B coorBerctBun ¢ TtpeboBanusimu PI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OOECHEeYeHHI0 yuyeOHOro mpouecca 0a30Bblil ypoBEHb Kypca
(¢u3MKKM Ha YpPOBHE CpEeAHEro OO0IIero o0pa3oBaHUs [OJDKEH H3y4daThCsl B
YCIIOBHSIX TIPEIMETHOIO KaOWHeTa (PM3UKU WM B YCIOBHUSX MHTETPHUPOBAHHOTO
KaOMHeTa MpPEAMETOB €CTECTBEHHO-HAy4YHOro Lukia. B kaOuHere ¢u3uku
JOJDKHO OBITh HEOOXOAMMOE JIabOpaToOpHOE OOOPYAOBAaHUE JJISl BBINOJIHEHUS
yKa3aHHBIX B IMpOrpaMMme Mo (PU3MKE YUYEHHUYECKUX IMPAKTUYECKUX padboT u
J€MOHCTPALIMOHHOE 000pYyI0BaHUE.

JleMoHcTpaniuoHHoe obopynoBaHue ¢GOpMUPYETCST B COOTBETCTBUM C
MPUHIUIIOM MHHMMAJIBHOW JOCTaTOYHOCTH M O0OECHeYMBAEeT IOCTAHOBKY
NEPEUYUCIIEHHbIX B MpOrpaMMe MO (PU3UKE KIIOYEBBIX JIEMOHCTpALUNA s
UCCIIEIOBAaHMUSI M3yYaeMbIX SIBJIEHUH M MPOLECCOB, OSMIIMPUUECKUX U
(yHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 0OOpyIOBaHUE ISl YUYEHMUECKHUX MPAKTUYECKUX padoT
(dopmupyeTcs B BUI€ TEMATUYECKUX KOMIUIEKTOB U 00ECIIEUMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYyX OOyd4arommxcs. TeMaTH4ecKhe KOMIUIEKTbI
1a60paTOPHOTO O00OPYIOBAaHUS MOJKHBI OBITHh TOCTPOCHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUU aHAJIOTOBBIX U HU(POBBIX TPUOOPOB, a TAKIKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE HU(POBBIX Jab0paTOpuil.

OCHOBHBIMHU 1IEJISIMU U3y4€HUSI PUZUKHU B 001IEM 00pa30BaHUU SBJISIOTCS:

e (opmHpoBaHHE HHTEpEca W CTPEMIICHUS OOYy4alOUIMXCS K Hay4YHOMY
M3YYCHUIO MPUPOIBI, Pa3BUTHE MX WHTEIUIEKTYaJbHBIX M TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE TMPEACTABICHUM O HAyYHOM METOJAE I[O3HAaHUSA U
(GopMupOBaHHE UCCIEOBATEIBCKOTO OTHOIICHUS K OKPY>KAIOLUUM
SBJICHUSIM;

e (opMHpoBaHHE HAYYHOTO MHPOBO33PEHHUSI KaK pe3yjbTaTa M3y4eHUs
OCHOB CTPOEHMsI MaTepUH U (PyHAAMEHTAIbHBIX 3aKOHOB (PU3UKHU;



dbopmupoBaHre yMEHUN OOBSACHITH SIBJICHUS C HCHOJb30BaHUEM
(bu3HUeCcKNX 3HAHUHN M HAYIHBIX JOKA3aTEIbCTB;

dbopMHpoBaHUEe MPEACTABICHUN O posin (GU3UKU JIJIST PA3BUTUS IPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHM.

JloCTroKeHHE ATUX TeNiel 00ecTIeYnBacTCsl PEIICHHEM CIICAYIONINX 3a/1a4 B
nporiecce U3ydeHust Kypca (PM3UKH Ha YPOBHE CPEIHEro O0IIEero 00pa3oBaHMs:

npuoOpeTeHre  CHUCTeMbl  3HaHUHW 00  o0mmux  Qusnyeckux
3aKOHOMEpPHOCTSIX,  3aKOHaX,  TEOpHUsAX, BKJIIOYas  MEXaHHUKY,
MOJIEKYJISIDHYIO (PU3UKY, DJIEKTPOAMHAMHUKY, KBAaHTOBYIO (U3UKY U
AIIEMEHTHI aCTPOPU3UKHU;

dbopMupoBaHHEe YMEHUN MPUMEHSATh TEOPETUYECKUE 3HAHUA A
OOBsACHEHUS] (PU3NYECKUX SIBIICHUW B TPUPOJAE U I TPUHSATHUS
NPAKTUYECKUX PEIICHUI B IOBCEIHEBHOM KU3HMU;

OCBOCHHME CIIOCOOOB pEUIEHUS pPa3IMYHbIX 337a4 C SBHO 3aJaHHOU
(u3nUecKo MOJIENbI0, 3aJad, MOJAPa3yMEBAIOIINX CAMOCTOSTENbHOE
co3gaHue GU3NUECKOW MOJENH, aJIeKBAaTHOW YCIOBUSIM 3a]1a4H;
NOHUMaHuEe (PU3NYECKUX OCHOB U MPUHIIMIIOB JCHCTBUS TEXHUUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKHX IMPOIIECCOB, UX BIUSHUS Ha
OKPYKAIOILYIO CPEAY;

OBJIAJICHUE METOJaMHU CaMOCTOATEILHOTO MJIAHUPOBAHMS U IPOBEICHUS
(bu3HUeCKUX KCIEPUMEHTOB, aHAJIN3a U UHTEPIPETAUd UHPOPMAIIUH,
ONpENEIEHUS JOCTOBEPHOCTH MOJYYEHHOTO pPE3yJIbTaTa;

cO37aHue YCIOBUM JUIA pa3BUTHSA YMEHUU IIPOEKTHO-
HCCJIEI0BATENIbCKOM, TBOPUECKOM JIESITETbHOCTH.

Ha uzydenue ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHEro OOIIEro
obOpazoBanust orBoautcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIIETIO),
B 11 kitacce — 68 yacoB (2 4aca B HEJIEINIO).

[Ipennaraemselii B nporpamme 1o ¢GU3UKE MEpeueHb J1abOpaTOPHBIX U
MPaKTUUYECKUX palOOT SIBISETCS PEKOMEHJAOBAaHHBIM, YUYUTENb JEIaeT BBIOOD
IIPOBEICHUS JTA0OPATOPHBIX PAOOT M OMBITOB € YYETOM WHIUBUIYATbHBIX
0COOEHHOCTEN 00yJaromuxcs.



COILEPKXAHUE OBYYEHUA
10 KJTACC

Paznen 1. ®usuka 1 MeTOAbI HAYYHOT'O IO3HAHUSA

®duznka — Hayka o npupoze. Hayunele MeTOAbI MO3HAHUS OKPYXKAIOIIETO
mupa. Ponp 3KcnepuMeHTa W TEOpMHM B MPOLECCE MO3HAHMS IPUPOJBI.
DKCIIEpUMEHT B (PU3UKE.

MopenupoBanue (GpU3NUECKUX SIBJIEHUH U mIpolieccoB. HayuHble runoTe3sl.
duznyeckue 3aKOHbI U TEOpUU. [ paHULIbI IPUMEHUMOCTH (PU3NUECKUX 3aKOHOB.
IIpyHLIMI COOTBETCTBUA.

Ponb 1 mecto ¢usznku B pOopMUpPOBAHUU COBPEMEHHON HAYYHOW KapTUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroeble ¥ IU(PPOBbIE HU3MEPUTEIbHBIE MPHUOOPHI, KOMIIBIOTEPHBIE
JATYHUKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxeHue. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKCHUS.
Cucrema orcuéra. Tpaekropusi.

[Tepememnienue, ckopocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAsi CKOPOCTh) U
YCKOPEHHUE MATEPUAIIbHOW TOYKH, UX MPOCKUMUHU HA OCU CUCTEMBI KOOPAHUHAT.
CroxeHue nepeMenieHuil u CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJUHEHHOE ABMxkeHue. ['paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U TepeMeIICHUs
MaTepUaIbHOM TOYKH OT BPEMEHH.

CBobOoaHOE TajieHne. Y CKOpeHHEe CBOOOTHOTO MaCHUSI.

KpuBonuuennoe nBuxkeHue. JIBHKEHHME MATEPUAIBHOM TOYKH IO
OKPYKHOCTH C IIOCTOSSHHOM IO MOXYJIK0 CKOPOCTBHO. YTJOBas CKOPOCTb,
nuHeWHas ckopocTh. Ilepuon u yactora oOpamieHus. lleHTpocTpemuTeabHOE
YCKOpEHHE.

TexHuyeckue yCTpONCTBA M MPAKTUYECKOE MPUMEHEHUE: CIHIAOMETP,
JBIDKEHHUE CHAPSIOB, IIEMTHBIC U PEMEHHBIE TIepeadH.

Jlemoncmpayuu

Mogenb cucTemMbl OTCUETA, MILTIOCTPALUS KHHEMATHYECKUX XapaKTEPUCTUK
JBH>KCHUSL.

[IpeoOpazoBanye ABUKEHUN C UCTIOJIb30BAHUEM MPOCTHIX MEXAHU3MOB.



[TaneHue Ten B BO3AYXE U B PA3pPEKECHHOM MPOCTPAHCTBE.

HaGnronenue nBmkeHus Tena, OPOIIEHHOTO MO YIJIOM K TOPH30HTY H
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TaJCHUSI.

Hanpagienne ckopocTu pu ABMKEHUH O OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomol

N3ydenne HepaBHOMEPHOTO IBH>KEHUS C LIEIBIO OMPEAEIEHUS MTHOBEHHOM
CKOpOCTH.

HccnenoBanue COOTHOLIEHUSI MEXIy INyTAMH, IMPOMIACHHBIMU TEJIOM 3a
MOCJIEIOBATEIbHBIE PABHBIC IMPOMEXKYTKH BPEMEHU IPU PABHOYCKOPEHHOM
JIBWKEHUH C HAYaJbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydyeHne NBMKEHUS IAPUKA B BA3KON KUIKOCTH.

N3yuenue aBuxKEHUS Tena, OPOLMIEHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuka

[Iprammn  otHocuTensHOCcTH ['aymmnesa. llepBeii  3akoH  HproToHa.
NHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepno3unuu cui. Bropoii 3akon HetoToHa
JUI MaTepUagbHON TOUkU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuanbHbIX TOYEK.

3akoH BceMHupHOro TsAroreHus. Cuia Tskectd. IlepBas kKocmuueckas
CKOPOCTb.

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

Tpenne. Bunpl Tpenus (Mokosi, CKoJbKeHUsA, kadueHus). Cuia TpeHHs.
Cyxoe tpenue. Cuina TpeHHs CKOIBKEHHS U cuiia TpeHus nmokos. Koaddumment
TpeHusi. Cuia COpOTUBIICHUS NPU IBUKEHUU TEJIA B )KUJKOCTH WJIU rase.

[ToctynarenbHOE U BpalllaTesibHOE JBMKEHUE a0COIIOTHO TBEPAOTO Tea.

MOMEHT CHJIBI OTHOCUTENIIBHO OCH BpaileHus. Ilmedo cuibl. YcnoBus
paBHOBECUS TBEPIOIO TEIIA.

TexHuuecKkre YCTpOWCTBA U MPAKTUYECKOE MPUMEHEHUE: MOIIIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenne nHepUM.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINX TET.

Bropoii 3axkoH HerotoHna.

N3mepenue cu.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMAaIIHH.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TIAJICHUH.

CpaBHEHHE CUJI TPEHUS MOKOSI, KAYEHUS U CKOJIBKEHUSI.



VYcnoBust paBHOBecHst TBEpIOTO Tena. Buasl paBHOBecCHS.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3yuenue aBmxKeHUs: OpyckKa 1o HaKJIOHHOU MIIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJT YIIPYTOCTH, BOSHUKAIOIIUX B MPY>KUHE U
PE3MHOBOM 00pasiie, oT ux aedopMaiiuu.

UccnenoBanne ycnoBuil paBHOBECUA TBEPAOIO TeEJa, HMEIOLIETO OCh
BpAaIlICHMUS.

Tema 3. 3akonvl cOXpaneHusn 6 MexaHuKe

Nmnynbc MarepuanbHOM TOYKM (TeNa), CUCTEMbl MaTepHabHBIX TOYEK.

Nmnynbe cuiibl 1 UBMEHEHUE MMITYJIbCA Tejla. 3aKOH COXPAHEHUSI MMITYJIbCA.
PeakTuBHOE OBMKCHUE.

PaGoTa cuiibl. MOIITHOCTD CHJTBI.

Kunernueckasi sHeprusi mMaTepualbHON Touku. TeopemMa 00 M3MEHEHHH
KUHETUYECKOU IHEPTUHU.

[TorenunanbHas SHEprusl. [TorennumaneHas SHEprus YIIPYTO
neopmupoBaHHOW TpyXuHbl. [loTeHIManbHas »SHeprus Tena BOIU3H
MOBEPXHOCTHU 3E€MIIH.

[loTenmuanpHpile W HEMOTEHUMANbHbIE  CUJbl.  CBsi3b  PabOTHI
HENOTEHUHAIBHBIX CUJI C U3MEHEHUEM MEXAHMYECKOW SHEPTHU CUCTEMBI TEIN.
3aKOH COXpPAHEHUSI MEXaHUYECKOW SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHUueCcKre yCTPOMCTBA U ITPAKTUUECKOE IPUMEHEHUE: BOJOMET, KOTIED,
IIPY>KUHHBIN [TUCTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[Tepexon MOTEHIMATLHOM YHEPTUU B KHHETHYECKYIO 1 0OPATHO.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

N3ydenune aGCOIIOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JIBYX OJWHAKOBBIX
HUTSIHBIX MasSTHUKOB.

UccnenoBanue cBsizu pabOTHI CHITBI C K3MEHEHUEM MEXaHUYECKON SHEPTUH
TeJla Ha IPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MousiekyasipHasi pu3UKa U TEPMOJUHAMHUKA
Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUYUECKOU Meopuu
OCHOBHBIE MIOJIOKEHUS MOJIEKYJISIPHO-KUHETHYECKON TEOPUU U UX OTIBITHOE
obocHoBanue. bpoyHoBckoe aBmxenue. Huddysus. Xapakrep IBUKEHUS U
B3aMMOJEHCTBUS YacTUL BellecTBa. MoJenu CTpOEHUsl ra3oB, XKUIAKOCTEW H



TBEPBIX TEJ U OOBICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca
u pazMepsl Mosekyil. KonudecTtBo BemectBa. [loctosiHHas ABoraapo.

TemnnoBoe paBHoBecue. Temmnepatypa u e€ usmepenue. lllkana remneparyp
Llenbcus.

Mopens wupaeanbHoro ra3za. (OCHOBHOE ypaBHEHHE MOJEKYJSIPHO-
KMHETUYECKOW TEOpUU HUIEaNbHOTO ra3a. AOCOMIOTHAs TeMmIepaTypa Kak mepa
CpellHe KUHETUYECKOW PHEpPruM TEIJIOBOro JBMXKEHUs uactull raza. lllkana
temriepatyp KenbBuna. ['a3oBeie 3akoHBl. YpaBHeHHME MeHueneeBa—
Kuaneitpona. 3akon Jlanbrona. M30mpoieccsl B UAEaIbHOM ra3e ¢ HOCTOSIHHBIM
KOJJMYECTBOM  BellecTBa. ['paduyeckoe MpeACcCTaBICHUE  H3O0IMPOIECCOB:
M30TepMa, H30X0pa, n3odapa.

TexHuyeckne yCTpOHCTBA M MPAKTUYECKOE TMPUMEHEHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOUIME TUCKPETHOE CTPOCHHE BelecTBa, (Gororpaduu
MOJIEKYJI OPraHUYECKUX COCIMHEHUN.

OnbiThl 110 U HY3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO ABHIKCHHS.

Mopens onbita lITepHa.

OnbITHI, JTIOKa3bIBAIOIINE CYILIECTBOBAHHE MEXMOJIEKYIISIPHOTO
B3aUMOJICUCTBHUSL.

Mogens, WUTIOCTpUpYoIas NpUpoay AaBICHUS I'a3a HA CTEHKU COCY/a.

OnbIThl, WUIIOCTPUPYIOLIME YPAaBHEHUE COCTOSHHS HJI€abHOIO Tasa,
M30IPOLIECCHI.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

Ornpenenenue Macchl BO31yXa B KJIACCHOW KOMHATE HA OCHOBE U3MEPEHUI
00bEMa KOMHATBHI, TaBJICHUS U TEMITEPATyphl BO3/TyXa B HEH.

HccnegoBanne  3aBUCUMOCTH ~ MEXAYy  [apaMeTpaMud  COCTOSIHHS
pa3pexEeHHOro rasa.

Tema 2. OcHosbl mepmoOuHaAMUKU

TepMoanHaMuueckasi cuicteMa. BHyTpeHHsIs1 SJHEPTHS TEPMOAMHAMUYECKON
CUCTEMBI W cmocoObl €€ wu3MmeHeHus. KomuwyecTBo TemnoTrel u  paboTa.
BHyTpeHHsI 3HEprusi 0JJHOATOMHOIO MealbHOrO raza. Bujsl Teronepenayu:
TEIJIONPOBOJHOCTh,  KOHBEKIUSA, HW3JIy4eHHE. YJelbHas TelI0EMKOCTh
BellecTBa. KomuyecTBo TEIIOTHI IPH TEIIONEPEIAYE.

[lonsTue 06 ammabatHoMm mpouecce. llepBblil 3aKOH TEPMOAWHAMUKH.
[IpumeneHne nepBoOro 3aKkoHa TEPMOJUHAMUKH K Hu3orpoueccam. ['paduueckas
UHTEpIpeTanus padoThl rasa.



BTtopoii 3akoH Tepmoaunamuku. HeoOpatumMocTh po1ieccoB B NpUPO/IE.

TeruioBple  mamuHbl.  [IpuHOMOBI  AEHCTBUA — TEIJIOBBIX — MAIIKH.
[IpeoOpazoBanusi SHEpPrUM B TEIUIOBBIX MalMHaX. KoadduiMeHT mosie3Horo
nerctBusa TeruioBodM MamuHbl. [{ukn KaphHo u ero xkosd@uimeHT mosie3Horo
ACHCTBHS. DKOJIOTUYECKUE MPOOIEMBI TETUIOIHEPTETUKH.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPHUMEHEHHUE: JABUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHenue BHYTpeHHEH SHEPTUM Tella MPU COBEPIICHUU PabOThI: BBUIET
NMpoOKK W3 OYTBUIKU TOJ ACHCTBUEM CXaTOro BO3/yXa, HarpeBaHue s¢dupa B
JATYHHOU TpyOKe IMyTEM TpeHUs (BUACOAEMOHCTPALIMS).

N3meHnenne  BHyTpeHHEW  SHeprum  (TeMmrmeparypbl) Tela  IpHU
TEeIUIonepeaaye.

OnbIT Mo aanabaTHOMY pPaCUIMPEHUIO BO3AyXa (OMBIT C BO3AYLIHBIM
OTHHBOM).

Mopenn mnapoBoid TypOWHBI, JBHrareisi BHYTPEHHETO CrOpaHHS,
PEaKTUBHOTO IBUTATES.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenne yaenpHON TEMITOEMKOCTH.

Tema 3. Acpecamnbie cocmoanus eewyecmea. Pazoevie nepexoonl

[TapooOpazoBanue u konaeHcauus. Mcnapenue u kunenue. A6contoTHas U
OTHOCHUTEJIbHASA BJIAXHOCTh BO3AyXa. HachellleHHBIM map. YenbHas TemioTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMITEPATyPhl KUTICHUS OT 1aBJICHHUS.

TBépnoe tenmo. Kpucramimueckue u aMmopdHble Tena. AHU30TPONHUS
CBOMCTB KpucTawioB. JKuakue kpucramisl. COBpEMEHHBIE MAaTEPHUAIIBL.
[InaBneHue u KpucTayU3anus. Y nefapHas Teriora miasiaeHus. Cyomumanus.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuueckue ycTpoilcTBa M TNMPAKTHUYECKOE MPUMEHEHHE: THUTPOMETp U
NICUXPOMETP, KaJIOPUMETP, TEXHOJOTUU TIOJyYEHHs] COBPEMEHHBIX MAaTEpUaJIOB,
B TOM YHCII€ HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CnocoObl u3MepeHus BIaXKHOCTH.

Habmonenue HarpeBaHus 1 MJIaBICHUS KPUCTAIITMYECKOTO BEIIECTBA.

JleMOHCTpanust KpUCTaJIoB.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3MepeHne OTHOCUTENBHOW BIAXKHOCTH BO3YyXa.



Paznen 4. DjaeKTpoAMHAMMKA

Tema 1. Inekmpocmamuxa

DnexTpuzanus Tel. ODIEeKTpUYecKuid 3apsia. JIBa BHIA 3IEKTPUUECKUX
3apsiioB. [IpOBOHUKY, NUAJIEKTPUKUA U MOJTYNPOBOJHUKU. 3aKOH COXPAHEHHUS
ANEKTPUUYECKOTO 3apsa.

B3anmoneiictBue 3apsnoB. 3akoH Kynona. ToudeuHbI SIEKTpUYECKUN
3apsia. Dnexkrpudeckoe noiie. Hanpsok€HHOCTE anekTpudeckoro mois. [puHnun
CYNEPIIO3ULIHH JICKTPUUECKUX MOJEH. JIMHUN HaNpsHKEHHOCTH SJIEKTPUYECKOTO
TTOJISL.

PaGora cun oanekrpocraruueckoro moissA.  [lorennman. PasnocTh
IOTCHIMANIOB. [IpOBONHMKM W OUANEKTPUKA B IJIEKTPOCTATUYECKOM IIOJIE.
JvanekTpuyeckas NpOHUIAEMOCTb.

DIIEKTPOEMKOCTb. Konpgencarop. DIIEKTPOEMKOCTD TTOCKOTO
KOHJIEHCATOpa. DHEPTHUs 3apSKEHHOTO KOHJAEHCATOPA.

TexHuueckre yCTpOMCTBA U IPAKTUYECKOE IMPUMEHEHHUE: JIIEKTPOCKOII,
AIIEKTPOMETP, DJIEKTPOCTATHUECKas 3alluTa, 3a3eMJICHUE DJIEKTPONPUOOPOB,
KOHJIEHCATOp, KONIMPOBAJIbHBIN anmnapar, CTpyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHLKII I€UCTBUS SJIEKTPOMETPA.

B3aumoencTBre Ha3IEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpoBOAHUKM B 3JIEKTPOCTATUYECKOM TOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIM3IIEKTPUKY B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTOpa OT IUIONAIu
IIJIACTHH, PACCTOSHUS MEXAY HUMU U IUAJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHAEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenune 35eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKUI TOK. YCIOBHSl CYIIECTBOBAHUS HJIEKTPUYECKOTO TOKA.
Hctounuku Toka. Cuina Toka. [IocTOSITHHBIN TOK.

Hanpsoxenue. 3akon OMa Ji71s ydacTKa LETH.

DJIEKTPUYECKOE COMPOTHUBJICHUE. YJIETbHOE CONMPOTHUBJICHUE BEIECTBA.
[TocnenoBarenbHOE, TApaIENbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

Pabora »snexkrpuueckoro Toka. 3akoH Jkoyns—Jlenma. MomHOCTD
AIEKTPUYECKOTO TOKA.



DNEeKTpOABMKYILASA CUJIa U BHYTPEHHEE CONPOTHUBIICHUE MCTOYHHUKA TOKA.
3akoH Oma [ TOJHOM (3aMKHYTOW) 3iekTpuueckol nenu. Kopotkoe
3aMbIKaHHE.

DJIEKTPOHHAas  NPOBOJUMOCTh  TBEPABIX  METAIOB.  3aBUCHUMOCTh
CONPOTHUBIIEHUSI METAINIOB OT TemMneparypbl. CBEpXIIPOBOIUMOCTD.

DNeKTpUYeCKUid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[MonmynpoBonuuku.  CoOcTBeHHass W MNpPUMECHas  MPOBOJAUMOCTD
noJIynpoBOAHUKOB. CBoiicTBa p—N-niepexoja. [lomynpoBoHUKOBEIE TPUOOPHI.

DJIEKTPUYECKU TOK B pacTBOpax M paciuiaBax 3IJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS JUCCOUUALINS. DIEKTPOIH3.

DIIEKTPUUYECKH TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Lazma.

TexHHUecKue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHE: aMIIepMeETp,
BOJIBTMETpP, PEOCTAT, MCTOYHHKM TOKA, 3JIEKTPOHArpeBaTENbHbIE MPUOOPHI,
ANEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP CONPOTHBIICHHS, BAKYYMHBIN
JMOJ1, TEPMHUCTOPHBI U (POTOPE3UCTOPBI, MOITYITPOBOJHUKOBBIN JUOI, TaJIbBAHUKA.

Jlemoncmpayuu

N3MepeHne cuiibl TOKa U HAMPSHKEHUSL.

3aBUCUMOCTh COMPOTUBJICHUS IUJIMHIPUYECKUX MPOBOJIHUKOB OT JJIMHBI,
IJIOIIA/IA MOTIEPEYHOTO CEUYCHHS M MaTepuaa.

CMmelaHHOE COEeIMHEHNE ITPOBOIHUKOB.

[Ipssmoe wu3mepeHue HIeKTpoABUKYyIIEW cuibl. KopoTkoe 3ambikaHue
rajbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBHCHUMOCTb CONPOTUBIIEHUSI METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB IIEKTPOIUTOB.

HckpoBoii pa3psaa U NpOBOAUMOCTD BO3/1yXa.

OnHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

N3ydenne cMEmaHHOro COeIMHEHUS PEZUCTOPOB.

N3MepeHne aneKTpoABUKYILEN CHIIbI HICTOYHUKA TOKA U €T0 BHYTPEHHETO
CONPOTHUBJICHUS.

Habmronenue ammekTpoimsa.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢pusuku 6a3oBoro ypoBHs B 10 Kiacce oCyIecTBIsSIETCs C
Y4ETOM COAEPKATEIbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMH MAaTeMaTHKH,
OHMOIOTHH, XUMHH, Teorpadru U TEXHOJIOTHH.



Meowxcnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YYEHHUEM METOJ0B HAy4YHOIO
MO3HAHUS: SBJICHUE, HAYYHBIA (akT, THIOTe3a, (Pru3nuecKkas BEIMYMHA, 3aKOH,
Teopus, HaOIIOEHUE, SKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIE]b, U3MEPEHUE.

Mamemamuxa: pellleHHWEe CUCTEMbl YpaBHCHHH, JHHEHHas QyHKIUS,
napaboua, runepooia, ux rpaduKu U CBOMCTBA, TPUTOHOMETPUYECKHE (HYHKITUU:
CUHYC, KOCHUHYC, TaHI€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPHI U UX MPOEKIUU Ha OCU KOOPAUHAT, CII0KEHHE BEKTOPOB.

buonocusa: mexannueckoe ABUKEHUE B )KUBOM npupoie, i dy3us, ocMoc,
TEIUIOOOMEH  JKUBBIX  OpPraHW3MOB  (BHIbl  TEIUIONEpPENaud, TEIJIOBOE
PaBHOBECHUE), JIEKTPUUYECKHE SBICHUS B )KMBOU MPUPO/IE.

Xumus: TACKPETHOE CTPOEHUE BEIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ,
MOJIb BEILIECTBA, MOJIIPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEN
Y Ta30B, JICKTPUYECKHE CBOMCTBA METAJUIOB, 3JIEKTPOJINTUYECKAST JUCCOLMALIMS,
raJibBaHUKA.

l'eocpagpusa: BnaxXHOCTh BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozcus: mpeoOpa3oBaHUE ABUKEHUN C UCIIOJIb30BAaHUEM MEXaHU3MOB,
y4€T TPEHUS B TEXHUKE, MOAIIMIHUKH, HCIOJIb30BAHHE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHHUKE (pakeTa, BOJOMET W JAPYTHE), JABUTATE]b BHYTPEHHETO
cropanusi, napoBasi TypOuHa, OBITOBOM XOJOJIWJIBHUK, KOHIMIIMOHED,
TEXHOJIOTUM  TOJYYEHUS COBPEMEHHBIX MaTepHalioB, B TOM  YHCIE
HAaHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH, FJIEKTPOCTATUYECKAs 3aI1NTA, 3a3EMJICHUE
AJIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIM MPHUHTEp, 3JIEKTPOHArpeBaTeIbHbIC
IprOOPHI, AIEKTPOOCBETUTEIBHBIE IPUOOPHI, TATHbBAHUKA.

11 KITACC

Pa3znen 4. DiaekTpoAMHAMMKA

Tema 3. Macnummnoe noe. IneKmpomMazHUMHAA UHOYKUUA

IlocTtossnHble MarHuThl. B3amMojeicTBHE IMOCTOSHHBIX  MarHUTOB.
MarautHoe mnone. BekTtop MarHuTHOW MHAyKUuH. [IpuHIUMN cynepno3uuuu
MAarHuTHBIX MoJied. JINHMM MarHuTHOM MHAYKUMA. KapThHa TMHUI MarHUTHOU
WHIYKIIMH T0JII HOCTOSTHHBIX MAarHUTOB.

MarauTHoe 1mOJi€ MPOBOJHHMKA C TOKOM. KapThHa NIMHUNA HHAYKIHHA
MAarHUTHOIO TOJISl UIMHHOTO OPSIMOTO IMTPOBOJHHUKA U 3aMKHYTOT'O KOJIBLIEBOTO
MPOBOJIHUKA, KaTYIIKX ¢ TOKOM. OnbIT Dpcrena. BzaumoaelicTBre MpOBOIHUKOB
C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.



Cuna Jlopenima, e€ Monayiab W HampabiieHHE. JIBHXKEHHE 3apsiHKEHHOM
YacTHUIbl B OJHOPOJIHOM MarHuTHOM noJje. Padbora cuisl JIopenna.

SIBneHne BIEeKTpOMAarHUTHOM WHAYKIUU. [lOTOK BEKTOpa MarHUTHOM
UHIYKIUHU. OJIEKTPOABWKYIAS CHJIa WHAYKUHUH. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykuuu Papanes.

BuxpeBoe anekTpuyeckoe mojie. DJIEKTPOABUAKYINAS CUJIA HMHIYKIIUU B
IPOBOJHUKE, JTBHKYIIEMCS TOCTYNATENBHO B OTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuno JleHua.

NHnykTUBHOCTh. SfIBJEHHME CaMOWHAYKIMU. OJIEKTPOJABIKYIIAs CHJa
CaMOUHIYKIIUY.

DHEprusi MAarHUTHOTO MOJISI KATYIIKA C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuueckre yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHHUE: ITOCTOSHHBIE
MArHUThI, 3JIEKTPOMArHUTHI, AJEKTPOJIBUTATENb, YCKOPUTEIN >SJIEMEHTAPHBIX
YaCTHI, UHIYKI[MOHHAS T1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOT'O MTyYKa MAarHUTHBIM TOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TTOJISL.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuibl JIOpeHI1a Ha HOHBI JJIEKTPOJIUTA.

SIBiIeHME PIEKTPOMArHUTHON UHIAYKIIUU.

IIpaBuno Jlenna.

3aBUCUMOCTB JICKTPOABHKYILIEH CHIIbI MHIYKIIUA OT CKOPOCTH U3MEHEHUS
MAarHUTHOT'O MOTOKA.

SIBrIeHME CAaMOMHIYKIIUH.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

N3ydyeHne MarHuTHOTO MOJIsi KATYIIKH C TOKOM.

HccnenoBanue neicTBUS MOCTOSSHHOTO MarHUTa HAa PaMKy C TOKOM.

UccnenoBanue siBiIEHUS 3JIEKTPOMATHUTHONM UHAYKIIHH.

Pa3nen 5. Kojie0anus 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KONEOAHUS
Konebarenbnast cuctema. CBOOOJHBIE MEXaHUYECKHUE KOJIeOaHUSI.
["apmonnyeckue konedbanus. Ilepuon, yactora, aMInTyaa U ¢aza KojaeOaHU.
[IpyxuHHBIN MasSTHUK. MaTeMaTHYEeCKU MAasiTHUK. Y paBHEHUE TAPMOHUYECKUX
kosnebanuii. [IpeBparieHune s3Heprum Npyu rapMOHUYECKUX KOJIeOaHUSIX.



Konebarenbubiii koHTYp. CBOOOAHBIE SJIEKTPOMATHUTHBIE KOJICOAHUSI B
UJIeaIbHOM KOJIe0aTeTbHOM KOHTYpEe. AHAJIOTHUS MEXAY MEXaHHUYECKUMHU H
ANEKTPOMArHUTHbIMU KosieOanusmu. dopmyna TomcoHa. 3akoH COXpaHEHHS
SHEPTUHU B UJICATHHOM KO0JIeOATEIbHOM KOHTYDE.

[IpencraBienne o0  3aryxalmux  KojieOaHWsX.  BBIHYy»XIeHHbIE
MeXaHuueckue KojeOaHus. Pe3onHaHc. BbIHYyXJEHHBIE 3JIEKTPOMAarHUTHBIC
KOJIeOaHuUs.

[lepemennbiii TOk. CHHYCOWIANBHBIA TIEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOTO0 TOKa. AMIUIUTYJHOE U ACHCTBYIOIIEE 3HAYCHHE CHJIbI TOKA H
HaMpsHKEHUS.

Tpancdopmarop. [IpousBoacTBO,  mepenaya W NOTpeOIeHUE
ANEKTPUYECKON  DHEPruM. OKOJOTHMYECKME PHUCKU TpPU  IPOU3BOJICTBE
aneKkTpodHepru. KynbTypa HMCIOIb30BaHUS AIEKTPOIHEPTUH B MOBCEIHEBHOM
KU3ZHU.

TexHU4eCcKne yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: IICKTPUUECKUM
3BOHOK, T€HEPaTOp NEPEMEHHOTO TOKA, IUHUU JIEKTponepeaay.

Jlemoncmpayuu

UccnenoBanmne mapameTpoB KoyieOaTeIbHON CUCTEMBbI (TPYKUHHBIN WIH
MaTeMaTUYECKUI MasTHHK).

Habnronenue 3aryxarommx KojieOaHui.

NccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHMIA.

Habmonenue pezonanca.

CB0OOOIHBIE AIEKTPOMATHUTHBIE KOJIEOAHUSI.

OcumwimorpaMmbl (3aBUCUMOCTH CHJIBI TOKA M HANpPsIKEHUS OT BPEMEHU)
JUTSL QJIEKTPOMArHUTHBIX KOJICOaHMIA.

Pe3onanc mnpu mocneqoBaTeIbHOM COEAMHEHUU PE3UCTOPA, KaTYIIKU
MHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopenb TMHUY 3JIEKTpoNepe1ayn.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

HccnenoBanue 3aBUCUMOCTH MEpUOa MAJIbIX KOJIeOaHUM Ipy3a HA HUTH OT
JUTMHBI HUTH U MacChl Tpy3a.

UccnenoBanne mnepeMeHHOro TOKa B LENH W3 MOCIEI0BATEIBHO
COCIMHEHHBIX KOHJIEHCATOPa, KaTYIIKA U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpOMACHUMHbIE B0JIHbL

MexaHnnueckue BOJIHBI, ycloBUsl pacnpoctpanenus. Ilepuon. CkopocTb
pacrpocTpaHeHus W JJjuHa BOJIHBL. llomepeuHble W TPOJIOIBHBIE BOJIHBI.
WuTepdepentus u qudpakius MEXaHHYECKUX BOJH.

3Byk. CkopocThb 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.



DJIEKTPOMAarHUTHHIE BOJHBI. YCIOBHUS H3IYYEHHS DJICKTPOMArHUTHBIX
BOJH. B3auMHas opueHrtauust BektopoB E, B, V B 31eKTpoMarHuTHON BOJIHE.
CBOIICTBA JIEKTPOMArHUTHBIX BOJIH: OTPaX€HUE, MPEIOMIICHUE, TOJISIpU3alus,
mudpakuus, uarepdepenius. CKOpoCcTh JIEKTPOMArHUTHBIX BOJIH.

[IIxana 3J1IeKTpOMarHUTHBIX BOJIH. [IpuMeHeHne 3JIeKTPOMarHuTHBIX BOJIH
B TEXHUKE U OBITY.

[IpuHIMIBI paguOCBSI3U U TeNEeBUACHUS. Pannonokanus.

DIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEN CPEBI.

TexHuyeckre yCTpOMCTBA M NMPAKTHUUECKOE MPUMEHEHUE: MY3bIKAJIbHBIE
WHCTPYMEHTHI, yJIbTPAa3BYKOBasi JUAarHOCTUKA B TEXHUKE W MEIULIMHE, pajiap,
paguonpuEMHHUK, TEIEBU30p, aHTeHHA, Tesedon, CBYU-neus.

Jlemoncmpayuu

OO6pazoBaHue M pacpOCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

KoneOmromeecs Teno kKak UICTOYHUK 3BYKa.

HaOnronenue otpakeHus U IPEJIOMIICHUS] MEXaHUYECKUX BOJIH.

Habnronenue nuntepdepeHunu 1 Auppakiiii MEXaHUYeCKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnronenue cBA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJON H
4acTOTOM KOJeOaHUI.

HccnenoBanne  CBOWCTB  DJIGKTPOMAarHUTHBIX ~ BOJIH:  OTpa)K€HUE,
pesioMJICHUE, OoJspu3alus, Judpaxkiys, uHTephepeHITHs.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonvMHENHOE pacrpoOCTpaHEHUE CBETa B
oaHopoaHoOM cpene. JIyd cBera. ToueuHbIld HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue n3odpaxxenuii B
IIJIOCKOM 3€pKaje.

[Ipenomnenne cBeTa. 3aKOHBI TPETOMIICHHS CBeTa. AOCOIIOTHBIN
nokasarenp npenomieHus. [lonHoe BHyTpeHHee oTpaxenue. [IpenenbHsblii yron
MIOJTHOTO BHYTPEHHETO OTPAXKEHHUSI.

Hucnepcust ceeta. CioxHbII coctaB Oenoro cBeta. LBer.

CobOuparoriie ¥ pacceuBamIMe JHUH3BL ToHKas auH3a. DOoKycHOE
pacCTOsTHUE M ONTHYECKas cuiia TOHKoW JuH3bI. [locTpoenne m3zoOpakeHuid B
COOMPAIOITUX M PACCEUBAIOIINX JUH3aX. DopMysia TOHKOW JTUH3bI. Y BeJIMUCHUE,
JTaBaeMoe JMH3O0M.

IIpenensl NpUMEHUMOCTH FEOMETPUIECKON ONTUKH.

Bonnosas ontuka. WuTtepdepennus cBera. KorepeHTHbIE HCTOYHHKH.
YcaoBus HaOMIOAEHNUS MAaKCHMYMOB W MHHHUMYMOB B HWHTEP(EPEHIIMOHHOMN
KapTUHE OT JBYX CUH(Aa3HBIX KOTEPEHTHBIX UICTOYHUKOB.



Hudpakaus cBera. JmdpaknmonHas pemérka. YcloBUe HAOIIOICHUS
[JIABHBIX MAaKCUMYMOB TMpHU TMaJeHUM MOHOXPOMAaTHYECKOrO0 CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuyeckue yCTpoOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: OYKH, JIyIa,
doToamnmapar, MPOCKIIMOHHBINA ammapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TUPPAKITUOHHAS PEIIETKA, TOJISPOUI.

Jlemoncmpayuu

[IpssMonMHEHOE pAaCHpPOCTPAHEHHE, OTPAXKEHUE M NPEIIOMIICHUE CBETA.
OnTtuyeckue npudOpHI.

[TonHoe BHyTpeHHEE OoTpaxkeHre. Mosiellb CBETOBOA.

HccnenoBanue cBOMCTB M300paXkeHU B JIMH3AX.

Mogenn MUKpOcKoma, TEJIECKOIa.

Habnronenue natepdepeHnn cBera.

Habnronenue audpakiiuum ceera.

HaOnronenue aucnepcuu cBera.

[TonydeHnue cekTpa ¢ MOMOIIBIO TPU3MBL.

[TomydyeHue cnekTpa ¢ mMOMOIIbI0 JUGPAKIUOHHON PEIIETKY.

HaGnronenue nossipusanum cBeTa.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3Mmepenue nokazaress npeioMJIeHUs CTeKIa.

WccnenoBanue cBOMCTB N300payKeHU B TMH3AX.

Hab6nronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeNUAJIBLHONH TEOPUU OTHOCHUTEJIbHOCTH

'paHnnbl  OPUMEHMMOCTH  KJIACCHUYECKOM  MexaHuku. [loctynarsl
CIICIIMATIBHOW TEOPUM OTHOCUTEIIBHOCTH: MHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BAaKyyM€, IPUHLIUI OTHOCUTEJIbHOCTH DUHILTEIHA.

OTHOCUTENIBHOCTh ~ OJJHOBPEMEHHOCTH.  3aMEIJICHHE  BpPEMEHU U
COKpAILICHUE JIJINHBL.

DHeprusi U UMINYJIbC PEIATUBUCTCKON YaCTHIIBI.

CB43b MacChl C DJHEpPrue W HMIYJIbCOM PEISITUBUCTCKONM YaCTHUIBI.
DHeprus MoKosl.

Paznen 7. KBantoBas pusuka
Tema 1. Dnemenmovt K6AHM OGO ONMUKU
®dotonnl. Popmyna [lnmanka cBsizu 3HEpruu (POTOHA € €ro 4YacTOTOM.
DHeprus u UMIyJbC POTOHA.



OtkpeiTue u uccnenoanue ¢otoddpdexra. OmnbiTel A. I'. Cronerosa.
3akonbl hoTorddexra. YpaBuenue DitHmTeiiHa 11t poTtorddekra. «KpacHas
rpa"una» ¢horodddexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

Texauueckne yCTpOWCTBa M MPAKTHUECKOE MPUMEHEHUE: (POTOIIEMEHT,
dboTomaTUMK, COTHEYHAsi 6aTapes, CBETOAUO/I.

Jlemoncmpayuu

®oT03(¢QdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHETO (poToapdekra.

CBeToaunosn.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopenb aroma Tomcona. OnbiTel Pezepdopra no paccessHUuIo o -4acTHIL.
[Imanerapuas monens aroma. Ilocrynatel bopa. M3nmydyeHune u moriomeHue
(OTOHOB MpU NEPEXOAE aTOMa C OAHOTO YPOBHSI SHEPrUU Ha JApyroil. Bumsbl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aToMa BOJOPOJIA.

BonHoBeie cBoiicTBa 4actuill. Bomubl ge bpois.  KopmyckyssipHo-
BOJIHOBOM AyaJIN3M.

CHOHTaHHOE U BBIHYXJACHHOE U3IIyYCHHE.

TexHuueckne yCTpOMCTBA M MPAKTHUYECKOE NMPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopna.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HaGmoienne muHeRvaThIX CIeKTPOB U3ITy4YEHUS.

Jlazep.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

HaOmronenue nuHeRyaToro crekTpa.

Tema 3. Amomnoe a0po

DKCIEpUMEHTBI, JOKa3bIBAKOIIUE CIOKHOCTh CTPOEHHs sapa. OTKpbITHE
panuoaktuBHOocTH. OmbiTel  Pe3epdopna 1o  ompeneneHHio  cocTaBa
paanoakTuBHOrO wu3nyuyeHusa. CoictBa anbda-, Oera-, ramma-u3Iy4yeHHUs.
Binsinue paanoakTHBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpeiTHE POTOHA U HelTpoHa. HykinoHHass Mmoaens siapa I'elizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uucio sapa. M30Tormsl.

Anbda-pacnaa. DIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacman. ['amma-
U3JIydeHue. 3aKOH PaJuOaKTUBHOIO pacraja.



DHeprus CBsI3U HYKJIOHOB B sjipe. SnepHsie cuibl. JledekT maccol sipa.

Anepusble peakuuu. [lenenue u cuHTE3 A1€p.

Anepnsiii peaktop. TepmosinepHbii cuHTe3. [IpoGiemMbl U MEpPCIEKTHUBBI
AIEPHON SHEPrETUKH. DKOJIOTHYECKUE ACTIEKTHI SIEPHON IHEPTETHKHU.

DOneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTop1 HAOIIOIEHUS U PETUCTPAIIUH 3JIEMEHTAPHBIX YaCTHII.

dyHaaMeHTallbHbIC B3aUMOJICUCTBUA. EIMHCTBO (hU3WYECKOW KapTHUHBI
MUpa.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHME: JO3UMETP,
kamepa BunbcoHa, siaepHblil peakTop, aToMHast 0oMOa.

Jlemoncmpayuu

CuéTunK NOHU3HUPYIOUIUX YACTHULL.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

HccnenoBanue TpeKOB YacTUll (110 TOTOBBIM (OTOrpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPUIMKH

Ortanbel pa3BUTUS acTpoHOMHH. lIpukiagHOE W MHUPOBO33PEHUYECKOE
3HAYECHHUE aCTPOHOMMUH.

Bup 3Bé3nHoro Heba. Co3Be3ausi, sipkue 3BE3/bI, MIAHETHI, UX BUIUMOE
JBH)KCHUE.

ConHeuHas cucrema.

Connne. ConHeuHas akTMBHOCTh. McTtounuk sHepruu CojHIia U 3BE3.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMma «CHEKTpPaJbHBIA KJacC —
CBETUMOCTBY». 3BE3/bI INIABHOM IMOCIIENOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3] TJIABHOW MOCJIEA0BATEIBHOCTU. BHyTpEeHHEE CTpoeHuE
3BE3/1. COBpEMEHHBIE TPEACTABIECHHUS O IPOUCXOKACHUU U 3BoMtoLnK CoJIHIIA U
3BE31. DTanbl >KU3HU 3BE3.

Mueunsiii [Iyte — Hama I'amaktuka. [lonoxxenue u apuxenne CosHIA B
lNanaktuke. Tunel ranakTuk. Pagroramaktuky u kBazapsl. UEpHBIE IBIPHI B 1pax
rajakTHK.

Bcenennas. Pacmpenue Bceenennoit. 3akon Xa66ma. PazGeranwue
ranakTuk. Teopus bosbiioro B3peiBa. PeaukroBoe usinydeHue.

MacmraOnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuueckue nabnrooenus

HaGnronenust HEeBOOPYKEHHBIM I1a30M € UCIOJIB30BAHUEM KOMITbIOTEPHBIX
OPWIOKEHUN Uil ONpEAeNIeHUs] TIOJOKEeHHsT HeOEeCHBIX OOBEKTOB Ha



KOHKPETHYIO JaTy: OCHOBHBbIE cO03Be3usi CEeBEpHOro MOJIyIIapusi U SIPKUE
3BE3/bI.

Habmronenus B treneckon Jlynsl, muranet, Mieunoro I1ytu.

O06o01maronee NoBTOpeHue

Ponp Qusukm u acTpoHOMHUM B SKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMAIIBHOM M 3THYECKOW cdepax NeATEIbHOCTH 4YEJIOBEKa, pOJib U MECTO
GU3NMKK W acCTPOHOMHU B COBPEMEHHOW HAy4YHOW KapTUHE MUpa, pOJib
¢dusnueckoil Teopur B GOPMUPOBAHUU MPEJICTABICHUN O (HU3UUECKON KapTHUHE
MHUpa, MECTO (PU3NYECKOW KapTUHBI MHUpa B OOIIEM psIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOJIE.

MeknpeaMeTHbIE CBSI3H

N3yuenue kypca ¢puszuku 6a30Boro ypoBHs B 11 kiacce oCyIiecTBIsIeTCs C
Y4ETOM COJIEPKATENBHBIX MEXIPEAMETHBIX CBA3E€U C KypcamMu MaTE€MaTHKH,
OMOJIOTUH, XUMUH, Freorpadyy U TEXHOJIOTUH.

Meowxcnpeomemnvie nonsimusi, CBSI3aHHBIE C U3YYEHHUEM METOJ0B HAyYHOIO
TO3HAHUS: SBJIICHUE, HAy4YHBIN (pakT, rumore3a, puU3nMUecKasl BEIMUMHA, 3aKOH,
Teopusi, HaOIIOCHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YPAaBHEHHH, TPUTOHOMETPUUYECKUE
byHKIMU: CUHYC, KOCHUHYC, TaHT€HC, KOTaHI'€HC, OCHOBHO€E
TPUTOHOMETPUUECKOE TOXKIAECTBO, BEKTOPHI M UX MPOCKIHNHU HAa OCH KOOPJIUHAT,
CJIIO)KEHHWE BEKTOPOB, MPOM3BOJIHBIC JJIEMEHTAPHBIX (PYHKIUN, TPU3HAKH
10100Ms TPEYTOJIbHUKOB, OTIPEIeNICHUE IUTOIIAIN TNIOCKUX PUTyp U 00bEMa Tel.

buonocus: »nexktpuyeckue SBICHUS B JKMUBOW TMPHUPOJE, KoJeOaTebHbIE
JIBUKEHHUS B )KMBOU MIPUPOJE, ONTUUYECKUE SABICHUS B )KUBOU MIPUPOJE, NIEHCTBUE
paaualy Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KPUCTALUIMYECKAS CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl OOpa30BaHMsI KPUCTAUIMYECKOW  PEIIETKH,
CIIEKTPAJIbHBIN aHAJIN3.

l'eocpagusa: wmarHUTHbIE TMOJIOCa 3€MJIM, 3aJ€XH MAarHUTHBIX Py,
doToChEMKA 36eMHOM MOBEPXHOCTH, MPEACKA3AHUE 3EMIIECTPSICEHHIA.

Texnonozcus: NVHUM DIIEKTpOIEpeNad, TEHEPATOp IEPEMEHHOTO TOKa,
3JIEKTPOJABUTATEIb, MHAYKIIMOHHAA ME€Yb, Pafap, PaAuONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-neub, mpOEKIIMOHHBIN amnmapaT, BOJJOKOHHAsS OITHKA,
coJIHEeYHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOTO mpeamera «Du3nMka» Ha YPOBHE CPEIHEr0 OOIIEro
ob6pazoBaHus (6a30BbIN YPOBEHB) JOJDKHO O0ECIICUUTh JOCTHUKEHUE CIASTYIOITUX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTECIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE pE3yJbTaTbl OCBOCHHSA YydeOHOro mnpeamera «Dusnkay
JIOJDKHBI ~ OTpakaTb ~ TOTOBHOCTh M CIIOCOOHOCTh  0OOyYaromMxcs
PYKOBOJICTBOBaThCA C(POPMUPOBAHHOM BHYTPEHHEH MO3UIUEH JUYHOCTH,
CUCTEMOI LEHHOCTHBIX OPHUEHTAIMil, TO3UTUBHBIX BHYTPEHHHUX YOEKICHUIA,
COOTBETCTBYIOILIUX TPAJWLMOHHBIM ILIEHHOCTSIM POCCHUHCKOTrO 0OIlEecTBa,
paclMpeHre JKU3HEHHOIO OIbITa U OIbITa JEATEJIBHOCTH B IIPOLECCE
peanu3anuy OCHOBHBIX HAIPABJICHUN BOCIIATATEIBHOM IEATEIIBHOCTH, B TOM
YUCJIE B YACTHU:

1) rpa:KaaHCKOro BOCIIUTAHMSA:

c(OpPMUPOBAHHOCTH I'PAKIAHCKOHN MO3UIIMHN 00YUaIOIErocs: Kak akTUBHOTO
Y OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIECTBA;

MPUHATUE TPAJAMLMOHHBIX OOLICYEIOBEYECKUX TyMAHUCTHUECKUX H
JNEMOKPATHYECKUX LIEHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYIO JEATEIILHOCTh B UHTEPECAX TPAKIAHCKOTO
oO11ecTBa, yuacTBOBaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHu3alli;

YMEHHE  B3aUMOJEHCTBOBAaTH C  COLUMAJIBHBIMA  HWHCTUTYTaMH B
COOTBETCTBHUH C UX (PYHKLIMSIMHU U HA3HAYCHUEM;

FOTOBHOCTb K T'YMaHUTApHOU U BOJIOHTEPCKOU IEATEIBHOCTH;

2) NIATPHOTHYECKOT0 BOCIIUTAHUS:

c(hopMHUPOBAHHOCTH POCCUHCKOU TPakIaHCKOH UJICHTUYHOCTH,
NaTPUOTU3MA;

LEHHOCTHOE OTHOIIEHHE K TOCYJAapCTBEHHBIM CHMBOJAM, JTOCTHUKEHHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OLIEHMBATh CUTYAlLMIO U NPUHUMATh OCO3HAHHBIEC PEILICHUS,
OPHUEHTUPYACh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YUCJIE B
NESATEIbHOCTU YYEHOIO;

OCO3HaHHWE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIEro;



4) 3¢TeTHYECKOr0 BOCIIUTAHMS :

ACTETUYECKOE OTHOIICHHE K MHPY, BKJIIOYAs JCTETHKY HAYIHOTO
TBOPUYECTBA, MPUCYIIETO PUINYECKON HAYKE;

5) TpyA0BOro BOCIIUTAHUSI:

HWHTEpEC K pa3audHbIM chepaM mpodecCHOHATBEHON NeITENhbHOCTH, B TOM
YHClie CBS3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIN
BBIOOp Oyayiiel mpodeccuu M peannu30BbIBATH COOCTBEHHBIE >KU3HEHHBIC
TUTaHbL;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BAHUIO B 00JIaCTH
(GU3UKN HA IPOTSHKEHUN BCEH KU3HH,

6) 3K0JI0rM4ecKOro BOCITUTAHUSI:

c(hOpPMHUPOBAHHOCTh SKOJOTUYECKON KYJIbTYpPbI, OCO3HAHUE TJI0OAIBHOTO
XapakTepa SKOJOTUYECKUX TIPOOIIeM;

IJIAHUPOBAHUE W OCYILIECTBICHUE JIEMCTBUM B OKPY’KAIOIIEH cpele Ha
OCHOBE 3HAHUS IEJICH YCTOMYMBOTO PAa3BUTHS YCIIOBEUECTBA;

pacCIIMpEeHUE OMBITa JEATCILHOCTH SKOJOTHYECKOW HAINpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HKE;

7) IEHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3NUECKON HAYKH;

OCO3HaHHWE IEHHOCTH HAyYHOW JIesSTEeIbHOCTH, TOTOBHOCTH B MpOIIECCE
U3y4eHUs: (QU3UKU  OCYIIECTBIATh TMPOCKTHYIO M  HUCCIEI0BATEIHCKYIO
NesTeIbHOCTh UHMBUIYAIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS
ba3oBble 1ornueckue AecTBU:
CaMOCTOSTENbHO  (popMyNIUpoBaTh H  aKTyaIM3UpoOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPENETATh LENN IEATEIbHOCTH, 3aJ1aBaTh MapaMeTpbl U KPUTEPUH HUX
JTOCTUXKECHUS,
BBISIBIIATH 3aKOHOMEPHOCTH M MPOTHUBOPEYMS B PaCCMATPUBAEMBIX
(bU3HYECKUX SBICHUSIX;
pa3zpabaThiBaTh IJIaH PEHICHUsS MPOOJIEMbI ¢ YYETOM aHaJIU3a UMEIOLIUXCS
MaTepUaIIbHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBbI B JIESITEIIBHOCTh, OLIEHUBAaTh COOTBETCTBUE
pPE3yJIbTATOB LIEISIM, OLICHUBATh PUCKU MOCIIEICTBUN JIESITETbHOCTH;



KOOPJAMHHPOBATh M BBIMOJHATH pPabOTy B YCIOBHSIX PEabHOTO,
BUPTYJIBHOTO U KOMOWHUPOBAHHOTO B3aMMO/ICHCTBHSI;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

Ba3oBnle ucciieqoBareLCKUe JeiCTBUSA.

BIIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMU MOHATHSAMHA M METOJIAMH
duznyecKoil HayKu;

BJaJeTh  HaBBIKAMH  Y4eOHO-HCCIENOBATENbCKOW WM MPOCKTHOU
JCSATENIPHOCTH B 00JMacTH (PHU3UKHA, CIHOCOOHOCTHIO M TOTOBHOCTBHIO K
CaMOCTOSTEIIbHOMY TIOMCKY METOJIOB pelIeHus 3a7a4 PU3UUECKOT0 COJICPIKAHMS,
MIPUMEHEHHUIO Pa3INIHBIX METOJIOB ITO3HAHNUS,

BIIJICTh BUAAMH JICATCILHOCTH IO TIOJYYCHHWIO HOBOTO 3HAHUS, €T0
MHTEPIIPETAllY, TPEoOpa30BaHUI0O W TMPUMEHEHHWIO B Pa3IMUHBIX yUEOHBIX
CUTYaIIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YY€OHBIX MMPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBIIATh TPUYMHHO-CIICJICTBEHHBIC CBSI3M M aKTyaJIM3WpOBaATh 3a/aady,
BBIJIBUTATh TUIIOTE3y €€ PEIICHHsI, HaXOIUTh apTyMEHTHI JUIS JT0Ka3aTeIbCTBA
CBOUMX YTBEPIKICHHM, 3a/1aBaTh TApaMETPhl K KPUTEPUHN PEIIICHHUS,

aHAIM3WPOBATh TIIOJYYCHHBIE B XOJE PCIICHUS 3aJadd Pe3yJbTaThl,
KPUTUYECKU OIEHWBATh HMX JIOCTOBEPHOCTH, IMPOTHO3UPOBATH W3MEHEHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh M (POPMYJIHPOBATH COOCTBEHHBIE 3a/laud B 0Opa30BaTEIbHOM
JCSATCIIEHOCTH, B TOM YHCJIC TIPU U3YYCHUH (DU3UKHY;

JlaBaTh OIEHKY HOBBIM CHUTYAITUsM, OIIECHUBATH IPUOOPETEHHBIHN OIIBIT,

YMETh TMEPEHOCUTh 3HaHWUS 1O (U3NKE B TMPAKTHYECKYIO OO0JIaCTh
KU3HEICATCIILHOCTH;

YMETh UHTETPUPOBAThH 3HAHMSI M3 PA3HBIX MPEAMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC MJICH, TIPE/IaraTh OPUTHHAIBHBIC IIOAXO/IbI M PEIICHUS;

CTaBUTH MPOOJIEMBI U 3a7a49H, TOIYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.

Pabora ¢ unpopmaumeii:

BJIa/ICTh HaBBIKAMHU ITOTYUYCHUS HHGOPMAIMH (PU3UIECKOTO COJICPIKAHMS U3
WUCTOYHUKOB Pa3HBIX THIIOB, CaMOCTOSITEIbHO OCYIICCTBIIATh TIOWCK, aHAJIN3,
CUCTEMATH3AIMI0 U MHTEPIPETAINI0 HHPOPMAIMK PA3IMIHBIX BHIOB U (OpM
MIPEIICTaBIICHHS,

OIICHMBATh JOCTOBEPHOCTHh HH(POPMAITHH;

UCTIONB30BaTh CPEICTBA HHMOPMAIMOHHBIX W KOMMYHHKAITMOHHBIX
TEXHOJIOTHA B PEIIICHNY KOTHUTHBHBIX, KOMMYHHUKATHBHBIX M OPTaHH3AIIHOHHBIX
3amady C COOJIIOICHHEM TPEeOOBaHWI SPrOHOMHUKH, TEXHHUKH O€30MMacHOCTH,
TUTHEHBI, PECYypCOCOEpPEeKeHHs, TPABOBBIX M OTHUYECKHX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;



CO3/1aBaTh TEKCTHI (PU3UYECKOTO COAEPKAHMS B Pa3iMYHbIX (opMarax c
yu€TOM Ha3HaueHUs UWHGOpPMALMM ¢ IEJIEBOM  ayAUTOpUH, BBIOHpas
ONITUMAIIbHYIO (DOPMY MPEICTABICHUS U BU3YyaJIN3aLIUH.

KoMMyHuKaTHBHBbIC YHHBEpPCAIbHbIC Y4eOHbIe JeHCTBUA:

OCYIIECTBIATh OOLIEHHME HAa YypoKax (U3UKKM M BO BHEYPOUYHOH
NEeATEIbHOCTH;

pacrno3HaBaTh NPEANOCHUIKM KOH(MJIMKTHBIX CHUTyallMd MW CMAr4ath
KOH(DJIUKTBIL;

Pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIIb30BAHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh U UCITOJI30BATh IPEUMYLIECTBA KOMAaHHOW U MHIUBUIYAJIbHON
padoTHI;

BBIOMPATh TEMATUKY M METOAbl COBMECTHBIX NEUCTBHM C YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAKJIOTO YJIEHA KOJIJIEKTUBA;

[IPUHUMATh LE€IU COBMECTHOM JCATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPAUHUPOBATh IEUCTBUA 110 €€ JNOCTHKEHHUIO: COCTABIATH IUIAH ACHCTBH,
pacnpenensiaTh pojaud ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYXIaTh PE3yJIbTaThbl
COBMECTHOM padoThI;

OLICHMBATh Ka4eCTBO CBOETO BKJIAJAa M KAXKIOIO0 y4YaCTHHUKA KOMAaHIbI B
oOLIMii pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IIpeiaraTtb HOBBIE IIPOEKTHI, OLICHUBATh MIEU C I[O3ULHUM HOBU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJIATh IO3UTHUBHOE CTPATErMYECKOE ITOBEICHHE B PA3IUYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKeHUE, ObITh MHUIIMATHUBHBIM.

PeryasiTuBHbIE YHHBepPCAJbHbIE YUeOHbIE JeHCTBUA
Camoopranuzamnus:

CaMOCTOSITEIIHO OCYIIECTBIIATH TO3HABATEILHYIO ICSITEIIBHOCTh B 00JIACTH
(GU3NKH W aCTPOHOMHUHM, BBIABISATH MPOOJIEMBI, CTaBUTh W (POPMYIHPOBATH
COOCTBECHHEIC 3aJ1a4H;

CaMOCTOSTEIILHO COCTABJIATH TUIAH PEIICHUS PACUETHBIX M KaYCCTBEHHBIX
3a/ay, TUIaH BBITIOJHEHUS TMPAKTHYECKOW padOThl ¢ YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U TIPEATIOYTEHUM;

J1aBaTh OIIEHKY HOBBIM CUTYaIUsIM;

pacIMpATh paMKH Y4eOHOTO ITpeIMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHI;

JieNaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBATh €ro, OpaTb Ha ceos
OTBETCTBEHHOCTh 32 PEIICHNUE;



OIICHUBATH MIPUOOPETEHHBIN OITBIT;

croco0cTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHHUIO IPYAMIMUA B 00JIaCTH
(U3HKH, TOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTEIIbHBIN U KYIbTYPHBIH YPOBCHbD.
CaMOKOHTPOJIb, SMOUMOHAJIbHBII HHTEJJIEKT:

JIaBaTh OIEHKY HOBBIM CHUTYAIUsIM, BHOCHUTh KOPPEKTHBBI B JEATEIHHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YyJIbTATOB IIEIISIM;

BJIaJCTh HAaBBIKAMHU II03HABATEIBHOM pPEQIICKCHM KaK OCO3HAHUS
COBEpINACMbIX JICHCTBHUH M MBICIUTEIBHBIX IPOIECCOB, MX PE3YJIbTATOB H
OCHOBAaHUI;

HCITOJTB30BATh MPUEMBI pedICKCHH JIJISl OIEHKH CUTYaIlHH, BELIOOpA BEPHOTO
pEIICHMUS;

YMETh OIIEHUBATh PUCKU U CBOCBPEMEHHO IMPUHUMATH PEIICHUS IO UX
CHUXEHHUIO;

MPUHUMATh MOTHBBI W apTyYMEHTHI JIPYTUX TPU aHaJN3e Pe3yJIbTaTOB
NEeSATETHbHOCTH;

MIPUHUMATH €05, TOHUMasi CBOM HEJIOCTATKH U JIOCTOMHCTBA;

IPUHAMATh MOTHBBI M apTyYMEHTBI JIPYyTUX IIPH aHaJM3€ PEe3yJIbTaTOB
NEeSTeTbHOCTH;

MIPU3HABATh CBOE MPABO U MIPABO JPYTUX HA OIIMOKH.

B mporecce 10CTHKEHUS TMIHOCTHBIX PE3YIBTATOB OCBOSHUS MTPOTPAMMBI
no (Qu3uke I8 YPOBHS CpeaHero oOImero oOpa3oBaHUS Yy OOyYarOIIUXCS

COBEPIICHCTBYETCS OMOIMOHATBHBIH WHTEIIJICKT, MIPEITOJIAr AFOTITHIA
c(hOpMHUPOBAHHOCTH:
CaMOCO3HAHHWsS,  BKIIOYAIOIIETO  CIOCOOHOCTh  TOHUMATh  CBOE

AMOIIMOHAJIBHOE COCTOSIHUE, BHJETh HANpaBJICHUS pPa3BUTUS COOCTBEHHOUH
AMOITMOHAIILHOM Cepbl, OBITh YBEPEHHBIM B ce0¢;

CaMOPETYJIMPOBaHHUsI, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE ITPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEJEHUE, CHOCOOHOCTh aJaNTUPOBAThCS K
AMOIIMOHAJIEHBIM U3MEHEHUSAM U MPOSIBISATh THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEHW MOTHUBALIMM, BKIIFOYAIOLIEH CTPEMIICHUE K JOCTHMIKEHUIO LIEIIN
U YCIIEXY, OITUMHU3M, MHULIMATUBHOCTh, YMEHHE JAEHCTBOBATh UCXOSA U3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKJIIOYAIOIEH CIOCOOHOCTh TMOHMMATh AMOIIMOHAIBHOE
COCTOSIHUE APYTUX, YUUTHIBATH €r0 MPU OCYIIECTBICHUH OOIIEHHUS, CHOCOOHOCTD
K COYYBCTBHIO U COTIEPEKUBAHUIO;

COLIMAJIbHBIX  HABBIKOB, BKIIIOYAIOIIUX CIOCOOHOCTH  BBICTPauMBAaTh
OTHOIICHUS C APYTUMU JIIOJbMU, 3a00TUTHCS, IPOSBIIATH MHTEPEC U pa3periaTh
KOH(JIMKTHI.



IHPEAMETHBIE PE3YJIBTATBI

K xonimy oOyuenuss B 10 kiacce mpenMeTHbIe pe3ysbTaThl Ha 0a30BOM
YPOBHE JI0JKHBI OTpaXkaTh C(POPMHPOBAHHOCTh Yy OOYUAIOIIUXCSl YMEHUI:

JE€MOHCTPUPOBATh HA MIPUMEPAX poJib U MECTO (PU3UKH B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTHHBI MUpPA, B PA3BUTHUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTHUH, B IPAKTUYECKOU EATENBHOCTH JIFOAEH;

YUUTBHIBaTh TPAHUIBl NPUMEHEHUS M3YyYEHHBIX (PU3MUECKUX MOJEIIEH:
MaTepuaibHas TOYKa, WHEpLMaJbHAs CHUCTeMa OTCuéTa, aOCOJIOTHO TBEPAOE
TEJ0, WJICAJIBHBIN a3, MOJEIN CTPOEHUS ra3oB, XUAKOCTEW M TBEPABIX Tel,
TOYEYHBIN 3JIEKTPUUECKUN 3aps]l IPU pelIeHUH (PU3UUECKUX 3a/a4;

pacro3HaBath (PU3NYECKUE ABJICHUS (MPOLECCHl) U OOBIACHATH UX HA OCHOBE
3aKOHOB MEXAHHKH, MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH CTPOCHUS BELIECTBA U
ANEKTPOJMHAMUKHU: PABHOMEPHOE U PaBHOYCKOPEHHOE NPSIMOJMHEHHOE
JBWKEHUE, CBOOOJHOE MAJICHUE Tel, JIBHXKEHHE IO OKPY>KHOCTH, WHEPIUS,
B3auMojeiictBue Ten, AuUPQy3us, OpOYHOBCKOE JABUKEHHE, CTPOCHHE
KUAKOCTEH W TBEPIBIX Tel, HM3MEHEHHE O00bEMa Tea MpU HarpeBaHUU
(oxnaxxJIeHNHN), TEIUIOBOE PAaBHOBECHE, WCIIAPEHUE, KOHJEHCALWs, IJIaBJICHUE,
KpUCTaUIA3aLMsl, KUTIEHUE, BJIAXKHOCTh BO3yXa, OBBILICHNE 1aBJICHUS T'a3a IIPU
€ro HarpeBaHuM B 3aKPBITOM COCYJIE, CBS3b MEXIY apaMeTpaMu COCTOSTHUS ra3a
B M30IIpolieccax, MIEKTPU3aLus Te, B3AUMOICICTBUE 3apsI0B;

OTNUCHIBATh MEXAaHUUYECKOE JBUKEHHE, UCTIONb3Yysd (GU3NUECKUE BETUUUHBI:
KOOpJMHATA, MyTbh, MEPEMENIEHUE, CKOPOCTh, YCKOpPEHHME, Macca Tela, Cuia,
UMITYJIbC T€JIa, KHHETUYECKask SHEPTHsL, TOTEHIMAIbHAs SHEPTUsl, MEXaHUUYECKas
paboTa, MexaHMuYecKass MOUIHOCTb; IPU OINHUCAHUU MPABUIBHO TPAKTOBATH
(GU3HUECKUIl CMBICI UCIOJIb3yEMbIX BEJIMYMH, UX OOO3HAYEHUS W EAUHUIBI,
HaXOAUTh (POPMYIIBI, CBSI3bIBAIOLINE JaHHYIO (PU3NUECKYIO BEJIUUUHY C APYTUMU
BEJIMYMHAMU;

ONMKCHIBATh M3YYECHHbIE TEIJIOBbIE CBOWCTBA TEJ W TEIUJIOBBIC SIBICHMS,
UCTIOJIb3Ysl (pU3MYECKHE BEJIMYMHBI: JABJIEHUE Ta3a, TeMIlepaTrypa, CpeaHss
KUHETUYECKasl SHEPTHUs Xa0TUYECKOTO JIBUKEHUS MOJIEKYI,
CpPEIHEKBaJpaTH4Has CKOPOCTb MOJIEKYJ, KOJUYECTBO TEILIOTHI, BHYTPEHHSS
sHeprus, pabora Traza, KOIPPHUIMEHT TOJE3HOTO JEHUCTBUS TEIJIOBOTO
ABUTATENs; TPU ONHUCAHUU TPABUIBHO TPAKTOBATH (DU3MUECKUHA CMBICI
UCIIOJb3YEMBIX BEIMYMH, UX O0O3HAUYEHHUS M €IMHULBI, HAXOIUTh (HOPMYIIbI,
CBSI3BIBAIOIIME TAHHYIO (PU3UUYECKYIO BEIMYUHY C APYTUMHU BEJIHMUMHAM;



OMKCHIBATh  HM3yUYCHHBIE  DJICKTPUYECKHUE CBOMCTBA  BEIIECTBA U
ANEKTPUYECKUE SBICHUS (TPOIECCHI), HUCIOJB3Ysl (PU3MUECKHE BEITMYNHBI:
ANEKTPUUECKUH 3apsif], DIEKTPUUYECKOE T0JIe, HAPSKEHHOCTD TMOJIs, MOTEHLIUAT,
Pa3HOCTh TMOTEHIMAJIOB; MPHU OINWCAHWU MPaBUIBHO TPaKTOBaTh (HU3UYECKUI
CMBICJT HCIIOJB3YEMbIX BEJIMYWH, WX OOO3HAYCHUS W CIWHUIIBI; YKa3bIBATh
dbopMynBl, CBS3BIBAIOIINE JAHHYIO (PU3MUYECKYI0 BEIUYMHY C JIPYyTUMHU
BEITUYMHAMU;

aHAIM3UPOBaTh (PU3NYECKUE MTPOLIECCHI U SIBJICHUS, UCIIOJIb3Ysl (PU3NUYEecKue
3aKOHBI U IPUHITUIIBL: 3aKOH BceMupHoro Tsarotenus, |, Il u |11 3akons HeroToHa,
3aKOH COXpaHEHUS MEXaHWYECKON DHEPTruu, 3aKOH COXpaHEHUS HMITYJIhCa,
MIPUHITUTT CYTIEPIIO3UIINNA CHJI, TIPUHIIATI PAaBHONPABUS WHEPIUATBHBIX CHUCTEM
oTCcuéTa, MOJICKYJIIPHO-KUHETUYECKYIO TEOPUIO CTPOCHHS BEIECTBA, Tra30BbIE
3aKOHBI, CBSI3b CPEJIHEN KHHETUUECKON SHEPTUU TEIUIOBOTO JBUKEHUS MOJIEKYJT
c aOCOJIIOTHON TemIepaTypol, NEpPBbIA 3aKOH TEPMOJMHAMUKH, 3aKOH
COXpaHEHUS JJICKTPUUECKOTO 3apsiia, 3akoH KylloHa, mpu 3TOM pas3nnyaTh
CIIOBECHYIO (DOPMYITUPOBKY 3aKOHA, €0 MAaTEMaTHIECKOE BRIPAKCHHUE U YCIIOBHS
(rpanuIel, 00J1aCTH) TPUMEHUMOCTH;

OOBSACHATh OCHOBHBIC TMPHUHIUIIBI JIEHCTBUS MAIlMH, TPUOOPOB U
TEXHUYECKUX YCTPOUCTB; pa3inyaTh YCIOBHS UX OE30MaCHOTO MCIIOJIB30BaHUS B
MOBCEIHEBHOM JKH3HM;

BBITIOJIHATDh JKCIEPUMEHTHI 10 HWCCIAEAOBAHHUIO (DU3UYECKUX SIBICHUN U
IIPOLIECCOB C MCMOJB30BAHUEM MPSIMBIX MU KOCBEHHBIX H3MEPEHUH, MPHU ITOM
dbopmynupoBath IpodiieMy/3amadyy W THUIOTE3y YYEOHOTO SKCIepHMEHTAa,
coOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO O0OpYIOBaHUS, MPOBOJIUTH OIBIT U
bopMyIUpOBaThH BBIBOJIHI;

OCYIIECTBJISTh MPSMbIE M KOCBEHHBIE M3MEpeHUs (PU3NYECKUX BEITUYHH,
MpU STOM BBIOUPATh ONTHUMAIBHBIA CHOCOO W3MEPEHUST W UCIOJIb30BATh
U3BECTHBIE METO/IbI OLICHKH IOTPELIHOCTEN U3MEPEHU;

UCCJICIOBATh 3aBHCHUMOCTH MEXAY (U3HUYCCKUMHU BCIMYUHAMU C
UCIIOJIb30BAaHUEM TPSMBIX W3MEPECHHM, TIPU 3TOM KOHCTPYHPOBAaTh YCTaHOBKY,
(dbuKCHpoOBaTh PE3yNIbTATHl TOJYYCHHONW 3aBHCHUMOCTH (DU3NYECKUX BEIMYMH B
BUJIe TaONIUIl U TpaUKOB, A€TIaTh BEIBOABI IO pe3yIbTaTaM UCCIICI0BAHMUS,

coOJTI0/1aTh TpaBMIIa 0E30MIaCHOTO TPY/1a TIPH MTPOBEICHUH UCCICIOBAHMH B
paMKax Y4eOHOro 3KCIEPUMEHTa, y4eOHO-UCCIIEeIOBATENbCKOM M MPOEKTHOU
NESTETLHOCTH C UCIIOJIb30BAHUEM N3MEPUTETHLHBIX YCTPOUCTB 1 1a00OPaTOPHOTO
000pyI0BaHU;

pemarh pacuéTHhIE 3aJaddl C SBHO 3aJaHHONW (PU3NYECKONW MOJIEINbIO,
UCIOJIb3YsI (pU3MUYECKHE 3aKOHbl M MPUHIMIBI, HA OCHOBE aHajIu3a YCIIOBUS



3a1aun BHIOMpaTh (U3UYECKYI0 MOJECIb, BBIACIATh (HU3UUCCKUE BEIUYUHBI U
dbopMybl, HEOOXOIUMBIE IS €€ PeIICHUs, TPOBOAUTL PACUETHl M OIICHUBATH
peanbHOCTh MOTYYEHHOTO 3HaYeHUs1 (PU3NUECKOMN BEITMUMHBI;

pemarb Kau€CTBEHHBIE 3a1a4H: BBICTPanBaTh JIOTUYECKHU
HENPOTUBOPEUYMBYIO IEMIOYKY PACCYXKICHUN C ONMOPOM HA W3YyYEHHBIC 3aKOHHBI,
3aKOHOMEPHOCTH ¥ (PU3UUYECKHE SIBJICHUS;

UCIIOJIb30BaTh ~ IPU  pEHICHWH  y4yeOHBIX  3aJady  COBPEMEHHbIC
UH(GOPMAIIMOHHBIE  TEXHOJOTUU IS MIOUCKa, CTPYKTYypHUpPOBaHUS,
UHTEpIpETallud W  TPEJCTaBlICHUd y4eOHOW U Hay4YHO-TIOMYJISIPHOMN
nHpopMaluu, TMOJYYEHHOM W3 Ppa3IMYHBIX HMCTOYHUKOB, KPUTHUYECKU
aHaJIM3UPOBATh MOTy4aeMyto HH(OpMaIIUIO;

IPUBOJIUTH IPUMEPHI BKJIa/1a POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKu, OOBICHEHHE IMPOIIECCOB OKPYKAIOIIETO0 MHUpPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTH;

HCIIOJIB30BaTh TEOPETUUECKUE 3HAHUS MO0 (PU3HKE B TOBCEIHEBHOM KU3HU
111 oOecrieueHrs 0€30MacHOCTH MPU OOpaIlEHUH C TPUOOpPAMU U TEXHUYECKUMU
YCTPONCTBAMH, JIJISi COXPAHEHHUSI 3[I0POBbs U COOTIOICHHS HOPM IKOJIOTHYECKOTO
MTOBEJICHUS B OKPYKAIOUIEH Cpee;

paboTaTh B TpymIe C BBINOJHEHUEM PA3JIUYHBIX COLMAIBHBIX POJIEH,
IJIAHUPOBaTh PabOTy TPYMIbl, PallMOHATBLHO pacHpeAcssiTh OO0SI3aHHOCTH U
IJIAHUPOBATh  JAESATEIbHOCTh B HECTAHJAPTHBIX CUTyalUsaX, aJeKBaTHO
OIIEHMBATh  BKJAJ  KaXJOr0 M3 YYaCTHHUKOB TPYINIBl B  pEILICHHE
paccMaTpuBaeMOn MPOOIEMBI.

K xonny oOyuenus B 11 kyacce mpeIMeTHbIE Pe3yJbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y O0OYUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATH HA MIPUMEPAX POJb U MECTO (PU3UKU B (HOPMUPOBAHUH
COBPEMEHHOW HAyYHOW KapTUHBI MUPA, B PAa3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUM, B MPAKTUYECKON NEATEIBbHOCTH JIFOJEH, HEIOCTHOCTh U €IUHCTBO
(du3nUecKoil KapTUHBI MUPA;

YUYUTBIBATh TPAHUIBI MPUMEHEHUS W3YyUYCHHBIX (U3UYECKUX MOJIEIICH:
TOYEYHBIA JJIEKTPUYECKUN 3apsif, JIyd CBE€Ta, TOYECUYHBIM HCTOYHUK CBETA,
saIepHasl MOJENb aToMa, HYKJIOHHasi MOJIeJIb aTOMHOTO s/ipa MNpHU PEIICHUU
du3nueckux 3aaay;

pacrno3HaBath (pU3HMUECKUE ABICHUS (TIPOLECCHI) U OOBICHITH UX HA OCHOBE
3aKOHOB  DJJEKTPOJMHAMHKHA W  KBAHTOBOM  (U3HMKH:  DIIEKTpHUECKas
MIPOBOJIMMOCTb, TEIJIOBOE, CBETOBOE, XUMHYECKOE, MATHUTHOE JIEMCTBUS TOKA,
B3aMMOJECHUCTBUE  MArHUTOB, DJJICKTPOMArHUTHAs  WHAYKLHS, JICMCTBUE
MAarHuTHOTO TMOJs Ha IPOBOJAHUK C TOKOM U ABWXKYIIMHCA 3apsij,



AIIEKTPOMArHUTHBIE KOJIEOAHUSI U BOJIHBI, MPSIMOJMHEHHOE pPacIpOCTpaHEHUE
CBETa, OTpaKECHUE, MpeioMiieHne, nHTepdepeHIHs, TUPPaKIU U TOIIPU3ALUI
CBeTa, Iucrepcus cBeta, hoTtodniekTpudeckuit addext (hororddekr), cBeToBOEC
JaBJICHUE, BO3HUKHOBEHHE JIMHEMYaTOTO CIEeKTpa aromMa BOJOpoOja,
€CTEeCTBEHHAs U UCKYCCTBEHHAs PaJUOaKTUBHOCTb;

ONUCHIBATh U3yUYECHHBIC CBOICTBA BEIIECTBA (IIEKTPUUECKUE, MATHUTHBIE,
ONTHUYECKHE, DJIEKTPUUECKYI0  MPOBOJAMMOCTb  PA3IMUYHBIX  Cpel) W
AIIEKTPOMATHUTHBIC SIBJICHUS (TPOIECCHI), UCIOB3Y (PU3NYECKUE BEIIUYUHBI:
ANEKTPUUYECKUN 3apsijl, CUJIa TOKA, JIEKTPUUECKOE HAMPSHKEHUE, FIEKTPUUECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOABUKYIIAs CUJia, paboTa TOKa,
MHJYKIIUST MarHUTHOTO MOJisA, cuia Ammepa, cuiia JlopeHna, UMHAYKTUBHOCTD
KaTyIIK{, YHEPTUSL AJIEKTPUUECKOTO U MATHUTHOTO TOJIEH, MEpUOj, U 4acToTa
KojebaHuii B KoyieOaTEeILHOM KOHTYpE, 3apsij M CUJla TOKa B IIpoliecce
FapMOHUYECKHUX DJEKTPOMArHUTHBIX KojeOaHuil, (OKyCHOE pPacCTOSHHE U
ONTUYECKAs] CHJIA JIMH3BI, TIPU OMHCAHUU MPABUIBHO TPAKTOBATh (PUBHMYECKUIA
CMBICT HUCIOJB3YEMbIX BEJMYMH, UX OOO3HAYCHUSI U EIAUHUIIBI, YKa3bIBaTh
dbopMynbl, CBSI3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIUYMHY C JIPYTUMU
BEITUYMHAMU;

OMMUCHIBATh H3YUYCHHBIC KBAHTOBBIC SIBJICHUS M MPOIECCHI, MCIOJIb3Ys
dbu3uYecKre BETUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI U
4acToTa CBETa, SHEPTUs W UMMYJIhC (OTOHA, MEPUOJ TOJIypaclaua, dHEPrHs
CBSI3U ATOMHBIX SIJIEP, TPH OTMMCAHUH TTPABUIIHHO TPAKTOBATH (DU3UUECKUIN CMBICIT
UCIOJIb3yeMbIX BEJIMYMUH, UX 0003HAUYCHUS] U €JUHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBSI3BIBAIONIUE JIAHHYIO0 (PU3MUYECKYI0 BEJIWYMHY C JAPYTUMU BeJIUYUHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUIMHBL

aHATM3UPOBATh (PU3NYECKUE TTPOLIECCHI U SIBIICHUS, UCTIONIb3YS (Pr3nyecKue
3aKOHBI ¥ TPUHITUIIBL: 3aK0H OMa, 3aKOHBI TTOCJIEIOBATEILHOTO U MApauIeIbHOTO
COCIMHEHUS NPOBOJHUKOB, 3aKOH Jlxoyns—JIeHna, 3aK0H 3JIEKTPOMAarHuTHOM
WHIYKIMK, 3aKOH TPSMOJUHEHMHOTO paclpOCTPaHEHMsS CBETa, 3aKOHBI
OTpaXE€HUsI CBETA, 3aKOHBI MPEJOMIICHUSI CBETA, yYpaBHEHUE ODWHINTEHHA s
doTorddexra, 3aK0OH COXpaHEHUS FHEPTHH, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOH
COXpPAaHEHMS DIJIEKTPUYECKOrO 3apsiia, 3aKOH COXPAHEHHS MacCOBOTIO 4YHCIa,
noctynarel bopa, 3aKkoH paJuMOaKTUBHOIO pacrnajga, NpU 3TOM pa3auvarh
CJIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €0 MATEMaTUYECKOE BHIPAKEHHUE U YCIIOBUS
(rpanu1Ibl, 00JIACTH) IPUMEHUMOCTH;

OTpeNeNsITh HampaBleHWE BEKTOpa WHAYKIMA MArHUTHOTO  TIOJIS
MIPOBOJAHUKA C TOKOM, CHJIbl AMniepa u cuibl Jlopeniia;



CTPOUTH U OIHUCHIBATh M300paK€HHE, CO3/1aBaeMOE IUIOCKHM 3€pKajioM,
TOHKOH JIMH30M;

BBITIOJIHATDh DKCHEPUMEHTHI 1O HCCIAEAOBAHUIO (DU3MYECKUX SIBJICHUU U
IIPOLIECCOB C MCMOJB30BAHUEM NPSIMBIX U KOCBEHHBIX HU3MEPEHHI: MPHU 3TOM
dbopMmynupoBath TpoOieMy/3aady W THUIIOTE3y YYeOHOTO HSKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJIOXKEHHOTO OOOPYIOBaHMs, MPOBOIUTEH OMBIT U
(bopMyIMpOBATH BHIBOIBI;

OCYIIECTBJISATh MPSIMbIE M KOCBEHHbIE U3MEpPEHUS (PU3NYECKUX BEIUYMH,
OpU 3TOM BBIOMpATh ONTHUMAJBHBIM CHOCOO HM3MEPEHHS M UCIHOJIb30BaTh
M3BECTHBIE METO/IbI OLICHKH ITOTPEMIHOCTEN U3MEPEHU;

MCCIIEIOBaTh 3aBUCUMOCTH (PU3MYECKHX BEIHMYMH C HCIOJIB30BaHUEM
OpsSMbIX HM3MEPEHUN: MpPU 3TOM KOHCTPYHPOBAaTh YCTAaHOBKY, (PUKCHUpPOBATh
pe3yJbTaThl NOJYYEHHOW 3aBUCUMOCTH (PU3MUECKUX BEJIIMYUH B BUAE TAaOIUI U
rpaduKoB, JAenaTh BBIBOJBI IO PE3yJIbTaTaM UCCIICOBAHMUS,

co0JiroAaTh MpaBuiia 0€30MacHOIO TPY/ia IPHU MPOBEICHUHN UCCIICI0BAaHUHN B
pamMKax y4eOHOTO SKCIEPUMEHTa, Y4eOHO-HCCIEAOBATEIBCKOM M TPOEKTHOM
JESITEIbHOCTH C UCTIOIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U JaOOPaTOPHOTO
000pyIOBaHUS;

pemiaTh pacu€THhIE 3aJayd C SBHO 33JaHHOW (PU3NYECKONW MOJEINbIO,
UCTIONB3YSl (U3MYECKHE 3aKOHBI W TMPHUHIIUIBI, HA OCHOBE aHAlM3a YCIOBUS
3aJla4d BBIOMpPATh (PU3UUECKYIO MOJENb, BBIACIATH (PU3NUECKHE BEIUYUHBI U
(dopMyiibl, HEOOXOAUMBIE ISl €€ pelIeHUs, MPOBOAUTH PacuéThl U OILICHUBATh
PEaIbHOCTbH MOJTYYEHHOTO 3HaYeHHsI (PU3NUECKON BEJIMUMHBI,

pemarthb KauyeCTBCHHBIE 3a]aun: BBICTpanBaTh JIOTUYECKH
HEMPOTUBOPEUYHBYIO IIETIOUYKY PACCYKJIEHUN C OMOPON Ha M3yUeHHBbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

UCIIONIb30BaTh  NPU  pPEIIEHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
MHPOPMAIIMOHHBIE  TEXHOJOTHUH ISl TOWCKa,  CTPYKTYpPHUPOBaHUS,
UHTEpIpETallid ©  TPEACTaBICHHUS Y4eOHOW ©  HAYYHO-TIOMYJSPHON
uHpOpMaIMU, TIOIYYCHHOW W3 Ppa3NU4YHBIX HCTOYHHKOB, KPHUTUYECKU
aHAJIM3UPOBATH MOTYYaeMyIO HH(OPMALIUIO;

OOBSCHATh MPUHLMIIBI ACHCTBHS MalllUH, MPUOOPOB MU TEXHUYECKHUX
YCTPOMCTB, pasnuyaTh yCIOBUS WX 0O€30MacHOTO  HCIOJh30BAaHUS B
MOBCEAHEBHOM JKU3HMU;

MPUBOIUTH IPUMEPHI BKJIA1a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(U3UKOB
B pPa3BUTHE HAyKH, B 00BSCHEHUE MPOILIECCOB OKPYKAIOILIETO MHUPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHIA;



UCTIOJIh30BATh TEOPETUUCCKUE 3HAHUS M0 (PU3HUKE B MOBCEIHEBHOW JKU3HU
i obecriedueHus: 0e30MacHOCTH MPH OOpaIlleHUH ¢ MPUOOPAMH U TEXHUYECKUMU
YCTPOMCTBAMH, ISl COXPAaHEHUS 3I0POBbS U COOITIOACHUS HOPM SKOJIOTUUECKOTO
TIOBE/ICHUSI B OKPYXXAOIIEH Cpeie;

paboTaTth B TpyNIe C BBITOJHEHHEM PAa3UYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIIBI, PANMOHAIBHO paCHpENesITh OOS3aHHOCTH H
IUIAHUPOBaTh  JICSITENBHOCTh B  HECTAHAAPTHBIX CUTYalHAX, aJCKBAaTHO
OLICHMBATh BKJIQJ KaXJIOTO M3 YyYaCTHUKOB TPYNIBI B  pEIICHUE
paccMaTpruBaeMoii mpoOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Kosau4yecTBo 4yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3aesioB U TeM undposbIie
Ne i/l P Konrpoabnbsie IIpakruueckue (witcpp )
NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznean 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pa3zpen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPaHEHUSI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuorexa [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6mmorexa [IOK
3.2 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72



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

33 ArperaTHble COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK
' ®a3zoBbIe TIEPEXO/IbI https://m.edso0.ru/7f41bf72
Hroro mo pazaeny 24
Paznen 4. JIEKTPOIUHAMUKA
bu6mmoreka [IOK
41 UICKTPOCTATHIA 10 https://m.edso0.ru/7f41bf72
4.9 [TocTossHHBIN 5IeKTpUYECKUi TOK. TOKH 12 bubnnoreka [JOK
' B Pa3JIMYHBIX Cpelax https://m.edsoo.ru/7f41bf72
Utoro no pazneny 22
PesepBHoe Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

11 KITACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbIe
Ne n/m P Kontpoabnbsie IlpakTuueckue (uidpp )
MPOrpaMMbl Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypchl
Paznen 1. 3JIEKTPOJAUHAMUKA
11 MarnuTtHOoe noje. IIeKTPOMarHuTHAS 11 1 3 bubnnoreka [JOK
' UHIYKIHS https://m.edsoo.ru/7f41c97c
Utoro no pazneny 11
Paznen 2. KOJIEBAHUS Y BOJIHBI
91 MexaHU4ecKue u AJIEKTPOMarHuTHBIE 9 1 bubmmoreka [JOK
' KoJ1e0aHus https://m.edsoo.ru/7f41c97c
MexaHn4eCcKHe U JIEKTPOMArHUTHbBIE bubmuoreka [IOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bubmmoteka IIOK
2. 1
3 Onriia 0 3 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24
Pa3aen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJLHOCTH
31 OCHOBBI CTICIIHATBHOM TEOPHUH 4 1 bubnnorexa [JOK
' OTHOCHUTEILHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 4

Pasznen 4. KBAHTOBASA ®U3UKA



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

bubnunoreka LIOK

4.1 7
DIIEMEHTH! KBAHTOBOH OIITHKH 6 https://m.eds00.ru/7f41c97c
bubnunorexa LIOK
4.2 Crpoenne atoma 4 https://m.edso0o.ru/7f41c97c
bubnunorexa LIOK
4.3 ATOMHOE #1pO S https://m.edsoo.ru/7f41c97¢
Utoro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNeMEeHTHl aCTPOHOMUU U acTPOPU3UKU 7 ]r?'::[?snll//lr(})f:(;(si)gr(aﬁ £41c97¢
Utoro no pazneny 7
Pazgen 6. OBOBIIAIOLIEE IOBTOPEHUE

6.1 O6o0m1aromiee MOBTOpEHUE 4 E:;IIZHZI;T:;(S%?:E? £41007¢
Hroro no paszneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I1O0 68

I[TPOTPAMME



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




HOYPOYHOE IINTAHUPOBAHUE

CBOOOIHOTO ITaJECHUSA

10 KJIACC
Koan4yecTBo 4acoB DJIeKTPOHHbBIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IlpakTuueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
dusrka — HayKa 0 IIPUPOJIE.
1 Hayunsie MeT(}),K bl HOEHEII:)HI/?}I 1 bubmorexa HOK
i a https://m.edsoo.ru/ff0c32e2
OKpY>KaroIlero Mupa
Ponb 1 MecTo pusuku B
OPMHPOBAHUHU COBPEMEHHOM
2 I(fap HOII)>'I KapTHUHBI th a, B 1 bubmorexa HOK
yi pv pa, https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIEATECIbHOCTH
moaen
MexaHndecKkoe IBIKEHIE.
OTHOCUTENBHOCTH
3 MEXaHUYECKOT'O ABUKECHUS 1 bubmorexa HOK
g ' https://m.edsoo.ru/ff0c3508
[Tepemenienue, CKOpOCTh,
yCKOpEeHUe
4 PaBHOMEpHOE NIpsIMOJIMHEWHOE 1 bubmmnoreka HOK
JIBHKCHUE https://m.edsoo.ru/ff0c3620
5 PaBHOyCcKOpeHHOE 1 bubmuorexa [JOK
NPAMOJIMHENHOE JBUKECHUE https://m.edsoo.ru/ff0c372e
5 CBobOoaHOe nageHue. Y CKopeHue 1 bubnmnoreka [JOK

https://m.edsoo.ru/ff0c39cc



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc

KpuBosnHelHOE ABUXKEHUE.

bu6nmoreka [IOK

! JIBIDKEHHE MATEpHAIILHOH TOMIH https://m.edsoo.ru/ffOc3ada
10 OKPYKHOCTH
[TpuHIMIT OTHOCUTEIBHOCTH

8 lNanunes. MuepunanbHbie bubnmnoreka HOK
cucreMsl orcyera. [lepBrlii 3aK0H https://m.edsoo.ru/ff0c3be8
Hprorona
Macca tena. Cuna. [Ipuniun

9 cymnepro3uuuu cuii. Bropoit bubnuoreka [IOK
3axoH Herorona s https://m.edsoo.ru/ffOc3be8
MaTepHaIbHON TOUKH

10 Tpernii 3akoH HproToHa 1151 bubmmoreka [JOK
MaTepHaIbHBIX TOUEK https://m.edsoo.ru/ffOc3be8
3aKOH BCEMUPHOTO TATOTEHUSI.

11 Cuna tsxectu. IlepBas buomiorexa LIOK

https://m.edsoo.ru/ff0c3d00

KOCMHUYecKasi CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. bubnnorexa [JOK
Bec tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduunent

13 TpeHus. Cuiia COpOTUBIICHUS bubmuoteka [IOK
MpY JBUKEHUU TE€JIA B )KUJIKOCTH https://m.edsoo.ru/ffOc3f76
WJTU Ta3e
[ToctynaTtensHOE U BpaaTeaIbHOE
JBUKEHHE a0COTIOTHO TBEPAOTO BuGmorexa LIOK

14 tena. MomeHT cuiibl. [lneuo

CWJIBL. Y CIIOBHSI pABHOBECHS
TBEPAOIO Tena

https://m.edsoo.ru/ff0c41a6



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6

15

NMnynbsc MmaTepuabHOM TOYKH,
CUCTEMbI MaTepUAJIbHBIX TOUEK.
Nmnynbe cuibl. 3akoH
COXPAHEHHUS UMITYJIbCA.
PeakTuBHOE ABMKEHKE

bubnunoreka LIOK
https://m.edsoo.ru/ff0c43d6

16

PaboTa 1 MOITHOCTH CHIIBI.
Kunernueckas sneprus
MarepuanbHOU TOUKU. TeopeMa
00 U3MEHEHUN KMHETUYECKOI
SHEPrUu

bubnunoreka LIOK
https://m.edsoo.ru/ff0c4502

17

[TorenmanpHas 3HEPTHSL.
[loTeHunanpHas 3HEPrUst ynpyro
nepopMHUPOBaHHON NPYKUHBIL.
[loTenuunanpHas sHEPrus Tena
BOJIM3U OBEPXHOCTH 3eMIIU

bubnunoreka LIOK
https://m.edsoo.ru/ffOc461a

18

19

ITorennuanbHBIE U
HeIoTeHIMaIbHBIE CHIIBI. CBS3b
paboThl HEMOTEHITUATBHBIX CHUJI C
M3MEHEHHEM MEXaHHMYEeCKOMU
SHEPTUH CUCTEMBI TeN. 3aKOH
COXPAaHEHUS MEXAHUYECKOU
JSHEpPruu

JlabopaTopHas pabota
«UccnenoBanue cBsizu pabOTHI
CHJIBI C U3MEHEHHUEM
MEXaHHYECKOHN SHEepTUu Tela Ha

bubmmoteka IIOK
https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

20

21

22

IIPUMEPE PACTKEHUS PE3UHOBOTO
KIyTay

KontposbHas paboTa mo teme
«Kunematuka. JIlnHamuka.
3aKOHBI COXPAHEHUS] B MEXaHUKE»

OCHOBHBIE ITOJIOKCHHS
MOJIeKYHHpHO'KI/IHCTH‘ICCKOfI
TCOPHHU. BpOYHOBCKOC JABHXKXCHHUC.

T pysus

XapakTep ABUKECHUS U
B3aMMO/ICHCTBUS YaCTHI]
BelecTBa. Moenu CTpoeHUs
ra3oB, JKUAKOCTEH U TBEPIBIX Tell

bub6nmoreka [IOK
https://m.edsoo.ru/ffOc4b74

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4dc?

23

Macca monekyn. Konuuecto
Bemlecta. [locTostHHas ABoraapo

24

25

26

27

TennoBoe paBHOBECHE.
Temneparypa u e€ uzmepeHue.
[Ikana remnepatyp Llenscus

WUneanbusrii raz 8 MKT.
OcHoBHoe ypaBHeHne MKT

AOcomtoTHas TemnepaTypa Kak
Mepa CpelHEN KUHETHYECKOU
SHEPTUM JIBUKEHUS MOJIEKYIL.
YpaBHenue Menpeneena-
Knaneiipona

3akoH J/lampToHa. ["a30BbIC
3aKOHBI

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc4fde

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c511e



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

Jlaboparopuas pabota
«HccnemoBanne 3aBUCUMOCTH

28 MEXy IapaMeTpaMu COCTOSIHUS
Pa3peKEHHOTO Ta3ay

29 N3onponeccel B UaCAIBHOM ra3e u bubnuoreka [JOK
ux rpauueckoe MpeacTaBIecHIe https://m.edsoo.ru/ff0c570e
BuyTtpennss sneprus
TEPMOJAMHAMUYCCKON CUCTEMBI U

30 CIIOCOOBI €€ M3MEHCHUS. bubnuoreka [IOK
KonnuecTBo Temnotsl u padoTa. https://m.edsoo.ru/ff0c5952
Bnyrtpennss sHeprus
0JIHOATOMHOTO HJICAJIbHOTO ra3a

bubnuoreka [IOK

31 Byt remtonepesam https://m.edsoo.ru/ff0c5c36
VY eabpHas TEIIOEMKOCTD
BemecTBa. KommaecTBO TEMIOTHI bubnuoreka [{OK

32 .
Mpu Teruionepeaade. AauadaTHbIN https://m.edsoo.ru/ffOc5¢c36
poIiecc

33 IlepBslii 3aKOH TEPMOAMHAMUKY U bubmuoreka [IOK
€ro IIPUMEHEHNE K U30IpolLeccaM https://m.edsoo.ru/ff0c5efc
HeoOpatumocTs mporieccoB B

34 npnpgz[e. Bropoit I;aKOH bubmorexa LOK

https://m.edso0.ru/ff0c6230

TEPMOJUHAMUKHU

35 [Tpunun nevictBus u KI1/] but6mmorexa [IOK
TETIOBOM MalIuHbI https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KITJ{



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

DKoornyeckue mpoodIeMbl

37
TETIOIHEPTETHUKH
O000111aroIIHHA YPOK
38 «MO.]'I]:K JII:Il HaZp ¢usuka. OCHOBBI bubmorexa LOK
yp ' https://m.edsoo.ru/ff0c6938
TEPMOTUHAMHUKI
KontposnbHas paboTa mo teme
39 «Monexymnsapras ¢puzrka. OCHOBBI bubmmorexa [JOK
yp ' https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMUKI
[TapoobpazoBanue u
40 koHneHcanus. Mcnapenue u buGnuorexa [IOK
’ P https://m.edsoo.ru/ff0c63b6
KHAIIEHUE
AOCOIIIOTHAS ¥ OTHOCUTEIbHAS
41 BJIQYKHOCTB BO3yXa bubmorexa LOK
DOAYEE. https://m.edsoo.ru/ff0c64d8
Hacsiennsiit nap
TBépnoe teno. Kpucrammueckne
u amopdHEIE TETa. AHU30TPOIN
42 CBOfICig) kpucTaioB. JKn Ilzne bubnmorexa [JOK
p ’ A https://m.edsoo.ru/ff0c65f0
Kkpuctaiibsl. CoBpeMEHHbIE
MaTepuabl
[1naBneHue U KpUCTATIIA3AIIMSL.
43 V nenpHas TEI0Ta [IABICHUS bubnmorexa [JOK
A ’ https://m.edsoo.ru/ff0c6708
CyOnumariust
bu6nunorexa LIOK
44
VPaBHEHNE TEILIOBOTO Oananca https://m.edsoo.ru/ff0c6820
DneKTpu3aIus Tel. Eus OK
45 Dnektpuueckuit 3apsia. /[Ba Buna ubnmorexa I

QJICKTPHUYCCKUX 3aps/10B

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

[IpoBOHMKY, AUBIIEKTPUKHU U
MOJIYITPOBOJIHUKH. 3aKOH

bubnunoreka LIOK

46
COXPAHEHUS JICKTPUUECKOTO https://m.edsoo.ru/ff0c6bcc
3apsiaa
B3aumogeiictBue 3aps10B. 3aK0H
47 Kynona. ToueuHblii bubmorexa LOK
Y ' . https://m.edsoo.ru/ffOc6ced
AIEKTPUUYECKUI 3apsi]l
Hanps:k€HHOCTB 37IEKTPUUECKOTO
48 noss. [IpuHuun cynepno3unuu bubnnorexa [JOK
BJIEKTPUYECKUX MoJen. JInnun https://m.edsoo.ru/ff0c6df2
HANPsKEHHOCTH
PaGota cui 31eKTpocTaTuuecKoro
49 nosist. [lorennman. PasHocTs bubmorexa [JOK
] HHat https://m.edsoo.ru/ff0c6f00
MIOTEHIIUAJIOB
[IpoBOIHMKYN U AUDIIEKTPUKH B
50 3JIEKTPOCTATUYECKOM II0JIE. bubmuoreka [IOK
Jusnexrpudeckas https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTh
. bubmuoreka [IOK
51 C) ¢ .K
HICKTPOCMKOCTD. ROTACHEATOP https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD MIIIOCKOT0
52 KOHJIEHCaTopa. DHEeprus bubmorexa [JOK
A pa. P https://m.edsoo.ru/ff0c72c0
3apsKEHHOT0 KOHJIEHCATOpa
JlabopaTopHas pabota
53 "N3mepenue 3eKTPOEMKOCTH

KOHJeHcaTopa"



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

54

[Tpuniun nercTBus u
MIPUMEHEHNUE KOHJEHCATOPOB,
KONMPOBAJIBHOIO anmapara,
CTPYWHOTO MPUHTEPA.
DJIEKTpOCTaTUUYECKas 3alUTa.
3a3eMJieHre IEKTPOIPUOOPOB

55

DNEeKTpUUECKUH TOK, YCIIOBUS €T0
cymectBoBaHus. [locTosHHBIN
Tok. Cuina Toka. Hanpsikenue.
Conporunenue. 3akon Oma aJist
y4acTKa [enu

56

57

ITocnemoBarenpHOE,
napajuiesIbHOE, CMEIIAHHOE
COCIMHEHUE MPOBOIHUKOB.
Jlaboparopnas pabota «3yuenue
CMEIIaHHOTO COEAMHEHUS
PE3UCTOPOBY

Pabota u momHOCTH

3IEKTPUUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

0.5

bubnunoreka LIOK
https://m.edsoo.ru/ff0c74f0

bubmmoteka IIOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 11 OJIHOM
(3aMKHYTOI) 2JIEKTPUUECKOM
nenu. Koporkoe 3aMbikanue.
JlaGopatopHnas pabora
«H3mepenne 3/1C ncrtounuka
TOKa U €r0 BHYTPEHHETO
COIIPOTHBIICHUS»

0.5

but6mmorekxa [IOK
https://m.edsoo.ru/ffOc7ae0



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

59

Pesepsublii ypok. KonTponsnas

pabota mo Teme

n "
OnexrpoauHamuka' /

Bcepoccuiickas npoBepoyHas

paborta

bubnunoreka LIOK
https://m.edsoo.ru/ff0c8c56

60

Oo6o06maromuii ypox
«QNEKTPOAUHAMUKAY /
Bcepocculickas npoepodHas
pabora

bubnunoreka LIOK
https://m.edsoo.ru/ff0c88be

61

DneKTpOHHAas IPOBOJAUMOCTD
TBEPJIBIX METAJJIOB. 3aBUCUMOCTD
COIPOTHBIICHUS] METAJIJIOB OT
TEMIIEPATYPHI.
CBepXIpoBOIUMOCTh

62

63

64

65

DNEeKTpUUECKUN TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITYYKOB

[TonynpoBoiHUKH, UX
COOCTBEHHAs ¥ MpUMeECHas
npoBoaAUMOcCTb. CBoiicTBa p—N-
nepexona. [lonynmpoBogHUKOBbIE
prOOpbI

DNEeKTpUYECKHUI TOK B pacTBOpax
U paciuiaBax 3JeKTPOJIUTOB.
DIIEKTPOIUTHYECKAS
JTYcconnanus. JIEKTPOIN3

DNEeKTPUUECKU TOK B Ta3ax.
CaMOCTOATEIBHBIN U

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc84ae

bubnunorexa LIOK
https://m.edsoo.ru/ff0c82ba

but6mmorekxa [IOK
https://m.edsoo.ru/ffOc84ae



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

HECaMOCTOSTENbHBIA pa3psl.
Momnnus. 1lnazma

DnexTpuueckue nprudopsl U

YCTPOMCTBA U UX IPAKTHUUYECKOE bubnmnoreka HOK

66 1
npuMeHeHue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30macHOCTH
KonTponbhas pabota no teme

67 «Qnekrpocraruka. [locrosHHbIN 1 bubnnoreka [JOK
3JeKTpUYeCcKuil ToK. Toku B https://m.edsoo.ru/ffOc8a8a
Pa3IUYHBIX Cpelax»
PezepBHblit ypok. O600maronuii Bbu6mmoteka [JOK

68 1
ypok 1o TemaM 10 kimacca https://m.edsoo.ru/ffOc8f6c

OBILIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KITACC

JBUKYIIYIOCS 3apsSKEHHYIO

KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
[TocTosiHHBIE MAarHUTBI U UX
B3anMo/ieiicTBue. MarHuTHOE
1 nosie. Bektop MarHuTHOM 1 bubmorexa LHOK
' p . https://m.edso0o.ru/ff0c9778
UHAYKIUK. JIMHUM MarHUTHOMN
WHIYKIAH
MarauTtHoe 1ose MpOBOJHHKA C
5 ToKOM. OnbIT Dpcreaa. 1 bubnuotexa [JOK
B3aumoaeiicTBre mpoOBOHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlabopaTopHas pabota
3 «M3ydyeHrie MarHuTHOTO MOJs 1 1 bubmorexa HOK
ya https://m.edsoo.ru/ff0c98fe
KaTYLUIKA C TOKOM»
JlelicTBME MarHUTHOTO TTOJIS Ha
MIPOBOAHMK C TOKOM. Cuiia
4 Awmriepa. JlaboparopHas pabota 1 1 bubnuotexa [JOK
«HccnenoBanne nefcTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM»
5 JlelicTBME MarHUTHOTO TTOJIS Ha 1 bubmuotexa [JOK

https://m.edsoo.ru/ff0c9df4



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

10

11

yactuny. Cuna Jlopenna. Pabora
cunbl JIopeHna

DNeKTpOMarHuTHAas WHIYKIIHS.
[ToTok BekTOpa MarHUTHOM
uaaykuud. DJ1C uHAyKIIM.
3aKOH 3J1EKTPOMArHUTHOM
nHaykiuu Gapanes
JlaGopaTopHas paboTta
«HccnenoBanue siBICHUS
ANEKTPOMATrHUTHOW WHTYKITHFD

NunykTuBHOCTS. SIBIIEHUE
camonHaykuuu. J1C
CaMOMHAYKIMU. DHEPTHUs
MAarHUTHOTO TOJIA KaTyLIKH C
TOKOM. DJIEKTPOMArHuTHOE T0JIe

TexHudeckue ycTpoucTBa U ux
[IPUMEHEHHUE: ITIOCTOSTHHBIE
Mar"MThl, 3JIEKTPOMAarHmThI,
3JIEKTPOJABUIATEIb, YCKOPUTEIIU
3JIEMEHTAPHBIX YACTHII,
VMHIYKIMOHHAs I1€Yb
O6o06maromuit ypok «MarautHoe
1oJie. JNEeKTpOMarHuTHas
VHIYKLUS

KonrtponsHas pabora o teme
«MarHuTtHOe 1ose.
OneKTpOMarHuTHas HHIAYKLIHS)

bubmuorexa [JOK
https://m.edsoo.ru/ff0cal50

bubmuorexa [JOK
https://m.edsoo.ru/ff0ca600

bubmuorexa [JOK
https://m.edsoo.ru/ffOcab82

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcad58



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

12

CBoOo/1HBIE MEXaHUYECKUE
koseOaHus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
rapMOHMYECKUX KOJICOaHHH.
[TpeBparenue >Hepruu

bubmuorexa [JOK
https://m.edsoo.ru/ffOcaf06

13

Jlaboparopnas pabota
«HccnenoBanye 3aBUCUMOCTH
Tepro/ia MajbIX KoJieOaHui rpy3a
Ha HUTH OT JJIMHBI HUTH H MacChl
rpy3a»

14

15

16

KonebarenbHblil KOHTYD.
CB00OIHBIE AJIEKTPOMArHUTHBIE
KOJICOaHHS B UACATEHOM
KoJe0aTeIbHOM KOHTYpE.
AHanorust Mexuy
MEXaHUYECKHUMU U
ANEKTPOMArHUTHBIMH
KOJICOaHHSIMU

®opmyna Tomcona. 3akoH
COXpAaHEHUs JHEPTUHU B
UJeabHOM KOJIe0aTeTbHOM
KOHTYpe

[IpeacraBnenue o 3aTyxaromux
KosiebaHusX. BoIHYXIeHHBIE
MeXaHU4ecKue KojJeOaHusl.
Pe3onanc. Beinyx1eHHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHHs

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb820

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcb9c4

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbb86



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86

17

IIepeMeHHBIH TOK.
CuHycouganbHbIi IepeMEHHbIN
TOK. MOIIHOCTh IEPEMEHHOTO
TOKa. AMIUINTYTHOE U
JEHCTBYIOIIEE 3HAYEHHUE CUIIBI
TOKAa U HaNPsHKEHUS

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IponsBoxacrtso,
neperaya u norpedaeHue
JIEKTPUUYECKON SHEPTUU

19

Y CTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHE DIIEKTPUYECKOTO
3BOHKA, T€HEPATOPA IEPEMEHHOIO
TOKa, JINHUM 3JIEKTporepeaad

bubmuorexa [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKU TIPU
MIPOU3BOJICTBE AIEKTPOIHEPIUH.
KynbTypa ncnosnp3zoBanus
3JIEKTPO3HEPTUU B MOBCEIHEBHOM
KUA3HU

21

MexaHuuecKre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon.
CKOpOCTh pacpoCTpaHEHUS U
JuiiHa BOJIHEL. [lonepeunsie n
MIPOJIOJILHBIE BOJIHBI

bu6nmoreka [JOK
https://m.edsoo.ru/ffOccab4

22

3ByK. CKOpOCTH 3BYKa.
I'poMkocTh 3ByKa. BeicoTa TOHA.
TemOp 3ByKa

bubmuorexa [JOK
https://m.edsoo.ru/ffOcccOc



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c

9HeKTpOMaFHI/ITHLIe BOJIHBI, UX

23 cBolicTBa U ckopocTh. [1lkana bubmmorexa [IOK
p ' https://m.edsoo.ru/ffOccfe0
ANEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIBI paUOCBSI3U U
24 TeneBuieHus. Pazpurue cpeacTs
cBs3u. Paguonokanus
o5 KontponbHas padota bubnuotexa [JOK
«KoiiebaHus 1 BOJTHBI» https://m.edsoo.ru/ff0cc6f8
[IpssmonuneiHoe
pacrpocTpaHeHHe CBETa B bubnuotexa [JOK
26 . .
oaHOpoaHOM cpene. ToueuHbli https://m.edsoo.ru/ff0cd350
UCTOYHUK cBeTa. JIyu cBeTa
OTtpakenue cBeTa. 3aKOHbI
27 otpaxxeHus ceera. [loctpoenue bubmorexa LHOK
P L P https://m.edsoo.ru/ffOcd4e0
M300paKeHUI B IITIOCKOM 3epKalie
[Ipenomnenue ceera. [lonHoe
08 BHYTpPEHHEE OTPa’KEHUE. bubnuoreka [IOK
[IpenenbHbIN yroJ MOJIHOTO https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPAKCHHUS
JlaGopaTopHnas pabota
29 <<H3MI€)3 eHII)/Ie nopKae.aTensl bubmmorexa [JOK
P https://m.edsoo.ru/ffOcd67a
MIPEIIOMIICHUS CTEKIIa
JInnzel. [locTtpoenue
30 n3o0paxenuii B muuze. Gopmymna bubnmoreka [JOK

TOHKOM JIMH3BL. Y BeJIMUEHUE
JIAH3BI

https://m.edsoo.ru/ffOcddle



https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

31

Jlaboparopnas pabota
«MccnenoBanne CBOMCTB
M300paXEHUI B TUH3AX»

32

33

34

Hucnepcus cera. CI0KHBIN
cocraB Oenoro cera. L[Ber.
Jlaboparopnas pabota
«Habmronenue nucnepcun cBeTa»
WuTepdepeniys ceera.
Judpakuus cBeTa.
HudpaximonHas pemeéTka
[TorepeyHOCTh CBETOBBIX BOJIH.
[Monsipuzanus cBera

bubmuorexa [JOK
https://m.edsoo.ru/ffOced22

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cf02e

35

OnTrueckue npuOOpsI U
YCTPOMCTBA U YCIIOBUS UX
0€301acHOT0 NMPUMEHEHUS

36

I'panuel IPUMEHUMOCTH
KJIACCHYECKOW MEXaHUKHU.
[TocTynatel cienuaibHOU TEOPUHU
OTHOCHUTENIbHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcf862

37

38

OTHOCUTENBHOCTH
OOTHOBPEMCHHOCTH. 3aM€)IJ'IeHI/Ie
BPEMCHHU U COKpAIICHUEC NJIWHDBL

OHeprus U UMITYJIbC
peNATUBUCTCKON YacThlbl. CBA3b
MAaccChl ¢ JHEPTHEN U UMITYJIbCOM.
DHeprus MoKos

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcfa4?2

bubmuorexa [JOK
https://m.edsoo.ru/ffOcfc68



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

Konrponsnas padora «OnTHka.

bu6mmoreka [IOK

39 O i
CHOBBL CHCIHATRHON TEOPHH https://m.eds00.ru/ffOcf6f0
OTHOCUTEILHOCTH

40 ®otonsl. Dopmyna [Inanka. bubnunoreka [HOK
DHeprust 1 UMITYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIICIOBAHNE Eub 10K

nonIMoTeKa

41 exra. O A.T.
orodperra. OnerTs: https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poTodddeKTa.

42 VYpaBueHnue DitHIITEHA 17151 bubnuotexa [JOK
dbotoaddekra. «KpacHas https://m.edsoo.ru/ff0d015e
rpanuia» Gorodddexra
JaBnenne cBera. Onbiter I1. H.

43 Jlebenera. Xumuueckoe JIelicTBHC bubmorexa [JOK

’ https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTa u
MPaKTUYECKOE TPUMEHEHHUE:

44
(oTORIEMEHT, POTOAATUHK,

CoJIHEUHasl ObaTapesi, CBETOIUO]]
Pemenne 3agay mo Teme bu6mmoreka [JOK

45 .

«7EeMEHTBI KBAaHTOBON OTITHKH https://m.edso0.ru/ff0d0302
Mogens aroma ToMcoHa. OnbITHI

46 Pesepdopna no paccestHuio o- bubnnoreka [JOK
yactull. [LtanerapHas Moaens https://m.edsoo.ru/ff0d091a
aToma

47 [Toctynater bopa bubmorexa HOK

https://m.edsoo.ru/ff0d0afa



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa

48

N3nydenue u noriouneHue
(OTOHOB TIpH TEpexoJie aTOMa C
OJTHOT'O YPOBHS DHEPTUU HA
npyroi. Buasl ciekTpoB

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0afa

49

BoJsiHOBBIE CBOMCTBA YaCTHUL.
Bounbl ne bpoiis.
KopnyckynisipHO-BOIHOBOM
nyanu3Mm. CIIOHTaHHOE U
BBIHYKJICHHOE U3JIyYCHHE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PaJUOAKTUBHOCTH.
OmnsiTel Pesepdopaa mo
OIPEICJICHNIO COCTaBa
PAAOAKTUBHOI'O U3JTYUYCHUSA

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0fd2

51

52

53

CgoiicTBa anbda-, 6era-, raMma-
n3iydeHus. Biousxue
PaJIMOAKTUBHOCTH Ha )KHBBIC
OpPTaHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbga-pacnaf.
DNEeKTPOHHBIM U TO3UTPOHHBIN
6era-pacnaj. ['amma-usnydenue

DHeprusi CBSA3U HYKJIOHOB B siJIpe.
S nepHbie peakuuu. S nepHbii
peaktop. [Ipobemsr,
MEePCIEKTUBBI, SKOJIOTUYECKUE
ACIIEKTHI SIAEPHON IHEPTETUKHU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1162

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

54

55

56

57

58

DneMeHTapHbIe YaCTHULIBI.
OTtkpbITHE TO3UTPOHA. METO b
HAOJIOACHUS M PETUCTPALIIH
3JIEMEHTAapHBIX yacTuil. Kpyribiit
cToi «PyHIaMEeHTalbHbIE
B3auMoercTBUA. EnquHCcTBO
(bu3nYeCcKOil KapTUHBI MUPaY

DTarnbl pa3BUTHSI ACTPOHOMHUH.
IIpuknagnoe u
MHPOBO33PEHUECKOE 3HAUCHUE
actTpoHomuu. Buj 3BE3aHOTO
Heba. Co3Be3aus, IpKUe 3BE3 DI,

IIJTaHETHhI, UX BUJANUMOC NBUXKXCHUC.

ConHeunas cucrema

Counuie. ConHeunass akTHBHOCTD.
Ucrounnk sneprun ConHua u
3BE3]

3BE31bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE31bI
IJIABHOM MOCJIE10BATEIBHOCTH.
BuytpenHnee ctpoeHue 3BE3 1.
CoBpeMeHHBIE NIPEACTABIEHUS O
MIPOUCXOXACHUN U IBOJIIOLUU
CouHIta 1 3831

Mnuneunsiii [1yte — Hamma

T"anakTuka. [lomoxeHue u
nemwxkenne Comana B ['amakTHKe.

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0e38

59

60

lNamakTuku. YE€pHbIE ABIPHI B
sIpax rajJakTHK

Bcenennas. Paz6eranue
ranaktuk. Teopus bosbiioro
B3pbIBA. PEIMKTOBOE H3ITy4eHHE.
Meraranaktuka

Hepemennsie mpo6ieMbl
aCTPOHOMUU

61

Kontponbnas padota «2J1€eMEHTBHI
aCTPOHOMHU U aCTPOPHUIUKI

62

O6o06maromuii ypox. Poib
(GU3MKK ¥ aCTPOHOMUH B
SKOHOMHYCCKOH,
TEXHOJIOTHYCCKOM, COIMAIbHON 1
ATUYECKOH cdepax AeaTeIbHOCTH
YyesoBeKa

63

O6o0maromuii ypok. Pois u
MecTO (PU3UKU U aCTPOHOMUU B
COBPEMEHHOM HAYYHOU KapTHUHE
MHUpa

64

O6o0maromuii ypok. Pons
¢bu3nueckoil Teopuu B
(hopMUpOBaHUHU TTPE/ICTABICHUM O
¢bu3nueckoil KapTuHe MUpa

65

O6o06maromuit ypokx. Mecto
(bu3MUECKON KapTHHBI MHUpa B
o01eM psiay COBpEMEHHBIX




66

67

€CTECTBEHHO-HAYYHBIX
MPEJCTABICHUN O IPUPOJIE
Pe3epBHbIil ypok. MarHuTHOE
noJie. DIeKTpOMarHuTHas
WHTYKITHS

PesepBHblii ypok. Ontuka.
OCHOBBI crielMaIbHON TEOPUU
OTHOCHUTEIIbHOCTH

68

Pesepnsiii ypok. KBanToBas
¢u3nka. DIeMeHTHl aCTPOHOMUHU
1 acTpoPpu3nKu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68



https://m.edsoo.ru/ff0d1784




MPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBLHOM [TIPOI'PAMMOBI

10 KJTACC

Kon
NMpoBepPsIEMOro
pe3yJbTara

10.1

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbI CpeIHEro o01ero 00pa3oBaHus

JleMoHCTpUpOBaTh Ha MpUMEpax poJib M MecTo (U3MKU B
(OpMHUpPOBAaHUM COBPEMEHHON HAy4YHOW KapTUHBI MHUpPA, B
Pa3BUTHH COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B IPAKTHUYECKOM

ACATCIIBHOCTH J'IIO,I[CI71

10.2

Y4YuThIBaTH TpaHUIBl MPUMEHEHHS HW3YyYCHHBIX (PU3HUECKUX
MOJIEJICH: MaTepraibHas TOUKa, MHEPLUAJIbHAS CUCTEMA OTCUETa,
a0COJIIOTHO TBEPIOE TENO, MICAIBHBIA ra3; MOJEIU CTPOCHUS
ra3oB, JKHJIKOCTEH M TBEPABIX TE€J, TOYECUHBIN IIEKTPUUECKUN

3apsa — OpHu PCIICHUN (1)I/I3I/I‘IGCKI/IX 3aga4

10.3

PacnoznaBath ¢usnueckue siBiaeHUs (MPOLECChl) U OOBICHATh UX
Ha OCHOBE 3aKOHOB MEXAHMKH, MOJIEKYJISIPHO-KUHETUYECKON
TEOPHUH CTPOEHUS BEUIECTBA U MIEKTPOJUHAMUKHU: PABHOMEPHOE
U DPABHOYCKOPEHHOE TMpSMOJIMHEIIHOE IBUYKEHUE, CBOOOIHOE
najeHue Tel, JIBKEHHWE 10  OKPYXHOCTH, HHEpLHs,
B3aumojeiicteue Ten; aud¢ys3us, OpOyHOBCKOE JIBHXKEHUE,
CTpPOCHME XUAKOCTEH M TBEPABIX TeJ, U3MEHEHHe o0bEMa Tel
Mpyu HarpeBaHuu (OXJAXKIACHUU), TEIUIOBOE paBHOBECHE,
UCllapeHue, KOHJEHCAalus, IUIaBJIieHWe, KpUCTAJUIM3aLus,
KHUIIEHUE, BIaXKHOCTh BO3/1YyXa, NOBBIIIEHNUE JABJIEHUS raza Mpu
€ro HarpeBaHUM B 3aKPBITOM COCYJE, CBSA3b MEX]y ITapaMeTpaMu
COCTOSIHMSI Ta3a B  H30Ipolleccax; d3JeKTpu3anus Ted,

B3aWMOJICUCTBUE 3apsAI0B

10.4

OnuchIBaTh MEXaHMUYECKOE JIBIDKCHHE, HCTONB3Ys (PU3HUECKUE
BEJIMYUHBI: KOOpJAMHATA, MYTh, MEPEMEIIEHUE, CKOPOCTb,
YCKOpPEHHE, Macca Tena, CWiIa, UMIYJIbC Tela, KUHETHYecKas
SHEprusi, MOTEHLHUAalIbHAasl »JHEpPrus, MexaHuyeckas paboTa,
MeXaHHYeCcKas MOIIHOCTh; IPU ONMUCAHUH MPABUIHLHO TPAKTOBATh

(bH?.H‘-ICCKHfI CMBICJI UCITOJIB3YCMbIX BCIIMYHUH, UX 0003HAYEHHS U




CIMHUIBI, HAXOJUTh (OPMYIIBI,  CBS3LIBAIONIME  JaHHYIO

(hU3MYECKYIO BEIMYUHY C APYTUMU BEIMUYUHAMU

10.5

OnuceiBaTh M3Y4YEHHBIE TEIJIOBBIE CBOMCTBA TEJN U TEILIOBBIE
SBJICHUS, UCHOJB3Ys (DU3MUECKHE BEIMYMHBI: JaBICHHUE rasa,
TEMIIEpaTypa, CpeAHsAs KUHETHYECKas DHEPrus XaoTUYECKOro
JIBH)KCHUSL MOJIEKYJI, CPEIHEKBAAPATUYHAS CKOPOCTb MOJIEKYII,
KOJHMYECTBO TEIUIOTHl, BHYTpPEHHss SHeprus, pabora rasa,
KO3(G(UIUEHT MOJIE3HOr0 JEHCTBUS TEIUIOBOIO ABUIATENs; IpU
ONMCAaHUU  MpPaBWIBHO  TPAaKTOBAaTh  (U3NYECKUH  CMBICIT
MCIOJIb3YEMBIX BEITUYHH, X 0003HAYEHUS U €INHUIIBI, HAXOJIUTh
(GOpMyIBI, CBA3BIBAIOIINE JAHHYIO (U3NYECKYIO BEIUYHHY C

APYTruMu BCJIINYHHAM

10.6

OnuceiBaTh M3YYEHHBIE 3JIEKTPUUECKHE CBOWCTBA BEUIECTBA M
JNEKTpUYECKUE SBIEHUS (MPOIECChl), UCHOIB3ys (pusmueckue
BEJIMYMHBL:  JJIEKTPUYECKUN  3aps]l, JJIEKTPUUYECKOE IOJIE,
HanpspKEHHOCTD 1OJISA, MOTEHIMAJ, Pa3HOCTh MOTEHLMAJIOB; IIPU
ONMHMCAaHWW  TPABUIBHO  TPAaKTOBaTh  (UBUYECKUH  CMBICIH
WCIOJIb3YEMBIX BEIMYNH, UX 0003HAUCHUS U €IUHUIIBI; YKA3bIBATh
(opMyIibl, CBSI3bIBAIOIIME JaHHYIO (U3MYECKYI0 BEIMYHUHY C

APYIruMH BCIIMUYNHAMHA

10.7

10.8

AHATM3UPOBATh (DU3MUYECKUE TPOILECCHI M SIBJICHHS, HCIIOJIB3Ys
(u3HUecKre 3aKOHBI M MTPUHIIHITEL: 3aKOH BCEMUPHOTO TATOTCHHS,
I, Il u 11l 3akonsl HploTOHA, 3aKOH COXpaHEHUS MEXaHUUYECKON
SHEPTUH, 3aKOH COXPAHEHUS UMIYJIbCa, TPUHIIUI CYNEePIO3UIINH
CWJI, TIPHHIIAIT PABHOIPABUS HWHEPIIUATBHBIX CHCTEM OTCYETA;
MOJICKYJISIPHO-KUHETHYECKYI0 TEOPHIO CTPOCHHUS  BEIECTBa,
ra3oBble 3aKOHBI, CBSI3b CpEAHEH KUHETHYECKOH dHEeprUH
TEIUIOBOTO JBMKEHUS MOJIEKYJ ¢ aOCONIOTHOM TeMIiepaTypow,
MEepBBIA  3aKOH  TEPMOJIMHAMUKH, 3aKOH  COXPaHCHUS
ANEKTPUYECKOTO 3apsiaa, 3akoH KynoHa; mpu 5TOM pa3nuyarh
CIIOBECHYIO  (DOPMYIHpPOBKY 3aKOHa, €ro MaTeMaTH4YecKOe

BBIp@KEHHUE U YCIIOBUS (TPaHUIIbI, 00JIaCTH) MPUMEHUMOCTH

OOBSCHATH OCHOBHBIC TIPUHIIUIIBI JCHCTBUS MAaIIUH, TPHOOPOB U
TEXHUUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBUS UX O€3011acHOrO

HUCIIOJIB30BaHHUA B HOBCCI[HGBHOI\/'I KHU3HU




10.9

BEBIIOMHATE  3KCHEPUMEHTHI 10 HCCICIOBAHUIO (U3HUECKUX
SIBIICHUI U TPOIECCOB C UCIOJIH30BAHUEM IPSIMBIX U KOCBEHHBIX
M3MEPEeHUH; Mpu 3ToM (GopMyrIupoBaTh mpoodseMy (3amady) u
TUIOTE3y Yy4eOHOro SKCIEpUMEHTa, COOMpaTh YCTAHOBKY U3
MPEIJIOKEHHOTO  OOOpYyNOBaHUS,  MPOBOAWTH  ONBIT |

(bopMyIHpOBaTh BHIBOJIBI

10.10

10.11

10.12

10.13

10.14

OCYH_IGCTBJISITB IpsAMBIC MU KOCBCHHBLIC H3MCPCHHA (1)I/ISI/I‘ICCKI/IX
BCJIIMYMH, IIPpHU 3TOM BBI6I/IpaTB OIITHUMAJIbHEIN CITIOCO0 HU3MCPCHUSA
K HCIIOJIb30BaThb H3BCCTHBIC MCTOAbI OLICHKH HOFpCIJ.IHOCTGfI

U3MEPEHUN

HccnenoBaTh 3aBUCUMOCTH MEXAY (GU3NUECKUMU BEITMYMHAMH C
HCIIOJIb30BAHUEM IIPSMBIX U3MEPEHMM; IIPH 3TOM KOHCTPYHUPOBATh
YCTaHOBKY, (DUKCHPOBaTh Pe3yibTaThl MOTYYEHHONW 3aBUCUMOCTH
(u3nYecKUX BEIMYUH B BUJIE TaOIHIL M T'paHKOB, J1eJ1aTh BHIBOIbI

10 pe3yJibTaTaM HCCIIEI0BAHUS

Cobnronate mpaBuiaa 0e30MacHOro TpyAa IpH  NPOBEICHUU
UCCIIEIOBaHUM B paMKax Y4eOHOro »SKCIIEpUMEHTa, Y4eOHO-
UCCIIEIOBATENIbCKO W TPOEKTHOM  JAEATENBbHOCTH  C
UCIOJIb30BAHUEM H3MEPUTENIbHBIX YCTPOICTB M J1aOOpPaTOPHOTO

o0opynoBaHus

Pemarp pacu€rHble 3aauyu C SIBHO 3aJaHHON (U3NYECKOM
MOJICJIbIO, HCTONB3Ysl (U3MYECKHUE 3aKOHBI W TPHUHIUIBI, Ha
OCHOBE aHaJIn3a YCJIOBUS 33J1a4M BHIOMPATh (PU3UUYECKYIO MOJIENb,
BBLICTISITH (PU3NYECKUE BETUYUHBI  (POPMYIIBI, HEOOXOAUMBIE TS
€€ peleHus, TPOBOJAUTh PACYETBI M OLEHUBATh PEATBHOCTH

MOJIYY€HHOT0 3HAYeHUS (PU3MUECKON BEITMUNHBI
Pemarp kayecTBEHHbIE 3aJaud: BBICTpaUBaTh  JIOTHYECKU
HEMPOTUBOPEUYMBYIO LEMOYKY paCCYXICHUHM C OIOpOHM Ha

HU3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (i)I/I?)I/I'-ICCKI/Ie SIBJICHUSA

10.15

Hcnonp3oBaTh mnpu pemieHnn Y4eOHBIX 3a/ad COBPEMEHHBIE
nH(OPMAIIMOHHBIE TEXHOJIOTUU JIs TIOMCKA, CTPYKTYPUPOBAHHS,
WHTEpIpeTallik W  TPEACTaBIeHUS y4yeOHOW U HaydHO-
MONyJsApHON  WHPOPMAIMK, TOJNYYCHHOM W3  Pa3IUYHBIX
WCTOYHUKOB;  KPUTHUYECKH  aHAJIM3UPOBATh  MOJIy4aeMylo

uHpOpMaINIO




10.16

10.17

[IpuBoauTh TpUMEpPHl BKJIAZa POCCHICKMX U 3apyOeKHBIX
yu€HbIX-(DU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB

OKpY>XKaroimero M1upa, B pasBUTUC TCXHUKH U TEXHOJIOTHI

Hcnonb3oBath  TeopeTHueckue 3HaHUSA 1O  (GU3MKE B
MOBCEIHEBHON >KM3HU JJs1 obOecriedeHus Oe30MacHOCTH MpH
oOpateHuu ¢ mTpuOOpaMy M TEXHHUYECKUMHU YCTPOWUCTBAMHU, IS
COXpaHEHHs 3J0POBbS W COONIONEHUS HOPM 3KOJOTMYECKOTO

MOBEJICHUS B OKPYKAIOIIECH cpefie

10.18

PabGoTaTh B rpyIme C BBINOTHEHHUEM Pa3JIMYHBIX COLIMAIBHBIX
poyiell,  TUIaHMpPOBaTh  pabOTy  TPYONbL,  PALHOHAILHO
pacnpenensiatb OOS3aHHOCTH M IUJIAHUPOBATH JICSITEIBHOCTH B
HECTaHAAPTHBIX CHUTYyaIUsAX, aJICKBaTHO OIICHUBATh BKJAJ]
KaXXJIOTO U3 YYaCTHHKOB TPYMIIBI B pEUICHUE paccMaTpUBaeMOn

poOJIeMbl

11 KIIACC

Kon
NMpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peIMeTHBIE Pe3yJbTATHI 0CBOCHHSI OCHOBHOM
0o0pa3oBaTe/ibHOI NPOrpaMMBbl CpeIHero o01ero 00pa3oBaHus

111

11.2

11.3

JleMOHCTpUpOBaTh Ha MpUMEPAX poJib M MeCTO (U3UKH B
(hopMHUpPOBaHMM COBPEMEHHOW Hay4yHOM KapTUHBI MHUpa, B
Pa3BUTUU COBPEMEHHON TEXHUKU U TEXHOJIOTUH, B IPAKTUYECKOU
NeSTeIbHOCTH JIOEH, LEJIOCTHOCTh M €IUHCTBO (pu3nueckoin

KapTHHBI MUpa

Y4YuThIBaTh TpaHULIBl MPUMEHEHHMS] H3YYEHHBIX (U3NYECKUX
MOJEJIE: TOYEUHBIM JJIEKTPUYECKUU 3apsll, sIepHas MOJEib
aToMa, HYKJIOHHAas MOJEJIb AaTOMHOIO sApa IIpU pPELICHUH

(bl/ISI/IquKI/IX 3aaad

Pacnio3naBate Qu3uveckue ssBIeHUS (IPOIECCH) U OOBICHITH UX
Ha OCHOBE 3aKOHOB JJIEKTPOAMHAMHKH W KBAaHTOBOW (PU3UKH:
AIEKTPUIECKast MPOBOAUMOCTb, TETUIOBOE, CBETOBOE, XUMHUECKOE,
MarHUTHOE JEeWCTBHS TOKa, B3aUMOJICHCTBHE MAarHUTOB,
JNEKTPOMArHUTHAS WHAYKIHS, NEHCTBHE MAarHUTHOTO TIOJNS Ha
MPOBOJHUK C TOKOM M JIBIKYIIMICS 3apsifl, SJEKTPOMarHUTHbBIC

KojeOaHusl U BOJIHBI, MPSMOJIMHEHHOE pacHpOoCTpaHEHUE CBETa,




OTpaXeHHe, TpeloMiieHHe, UHTepdepeHus, audpakmus u
MOJISIPU3Allsl  CBETA, JUCIIEPCHsI CBETa, (OTOICKTPUUCCKHIA
adpdexr (doTodrddekr), cBeTOBOE MaBlIeHHE, BO3HHUKHOBECHUE
JMHEHYAaTOro CIEeKTpa aromMa BOJOpPOJA, €CTECTBEHHas U

HCKYCCTBCHHAA paIUOAKTHBHOCTDb

11.4

115

OnuceiBaTh H3y4YEHHBIE CBOMCTBA BEIECTBA (IJIEKTPUUYECKHUE,
Mar"duTHBIC, OIITHYCCKHUC, QJICKTPHUYICCKYIO IMPpOBOANMOCTD
pa3IMYHBIX CPEN) W DJICKTPOMArHUTHBIC SIBJICHUS (TIPOIIECCHI),
UCTOJB3ysl (PU3UYECKUE BEITMYUHBI: ICKTPHUCCKUI 3apsi, cuia
TOKa, AIIEKTPHUECKOE HarnpsHKeHNUE, AIIEKTPHUECKOE
CONPOTHBIICHUE, pa3HOCTh mnoTeHmuano, JJC, pabora TOKa,
WHAYKIUS MarHuTHOTO Tojisi, cwia Awmrmepa, cuia JlopeHia,
WHAYKTUBHOCTh  KATYIIKH, OJHEPrusi  3JCKTPUYECKOTO U
MarHWTHOTO  TIOJIGH, TIEpHOA ¥  YacToTa KojeOaHWii B
Koyie0aTeIbHOM KOHTYpE, 3apsj M CHJIa TOKa B IMpolecce
TapMOHUYECKUX O3JCKTPOMArHUTHBIX KoJjeOaHMid, (OKyCHOE
PACCTOAHHUEC U ONITUYCCKAA CUJIA JIMH3BI; ITPU OITMCAHWUHU ITPAaBUJIBHO
TPAaKTOBATh q)HSH‘-IGCKI/II\/II CMBICJI HCIOJB3YEMBIX BCJIWYHH, HX
0003HAYEHUS] U EIUHUIIBI; YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIINE

JAHHYIO (PU3HUECKYIO BEIMUUHY C JPYTUMH BeTMUNHAMU

OnuceiBaTh H3y4YEHHBIE KBAHTOBBIE SBJICHUS U IPOLECCHI,
HCIIOJIB3Ys ¢buznueckue BEJINYHHBI: CKOpOCTb
JJIEKTPOMATrHUTHBIX BOJIH, JUIMHA BOJIHBI M 4YacTOTa CBETAa,
SHEpTUsi U UMIYJIbC (OTOHA, MEPHOJ Mojdypacnaza, dHEprus
CBA3M ATOMHBIX SJA€p; NpPU ONMCAHMM IPABWIBHO TPAKTOBATh
(bu3NYECKUI CMBICI UCTIONB3YEMBIX BEIUYUH, UX 0003HAUEHUS U
€AVHUIIBI, YKa3blBaThb (OPMYJIbl, CBSA3BIBAIOLINE JTAHHYIO
(U3NYECKYI0 BEJIMYMHY C APYTMMH BEJIWYMHAMH, BBIYUCIATH

3HA4YCHHUC (I)I/ISI/I‘-ICCKOI‘;I BCIIMYHMHBI

11.6

AHanu3upoBaTh (UINYECKUE MPOILECCHl U SIBICHUS, HCIIONb3YS
¢u3nueckue 3aKOHBI W TNPUHIUNBL 3akoH OMa, 3aKOHBI
MTOCJIEZI0BATEIHFHOTO ¥ TTAPAJUISITLHOTO COSTUHEHUS TPOBOTHUKOB,
3akoH JDxoyns — JleHua, 3aKOH 3JEKTPOMArHUTHOM WHIYKIUU,
3aKOH TMPSMOJUHEHHOTO pPACIpPOCTPAHEHHS] CBETa, 3aKOHBI
OTpaXCHHSI CBETa, 3aKOHBI TMPEIIOMJICHUS CBETa, YPaBHCHHE
OiiamTeHa A GoToddderra, 3aKOH COXpaHEHUs] SHEPTHUH,

3aKOH COXpaHCHUA HNMITYJIbCAa, 3aKOH COXpaHCHUA




AJIEKTPUYECKOTO 3apsija, 3aKOH COXPAHEHHUsS MAacCOBOTO 4YMCIIA,
nocrynarsl bopa, 3aKOH pagMOaKTUBHOTO pacnaja; Mpu 3TOM
paznuyaTh  CIOBEeCHYIO  (OPMYIHpPOBKY  3aKOHa,  €ro
MaTEeMaTHYeCKOEe BBIPAKEHUE M YCIOBUS (TpaHUIIBI, 00JIacTH)

NPpUMCHUMOCTHU

11.7

OHpCI[GJISITB HaIpaBJICHUEC BCKTOpA MHAYKIIUHW MArHUTHOI'O ITOJIA

MPOBOJIHUKA C TOKOM, CUJIbI AMIiepa u cuiibl Jlopeniia

11.8

CtpouTth M ONUCHIBaTH H300pa’keHHE, CO3AaBAEMOE IIJIOCKUM

3epKajioM, TOHKOW JIMH301

11.9

BEIMONHATE  3KCIIEPUMEHTHI TI0  HCCIEOBAHUIO  (PH3MUECKUX
SIBJICHUI U TPOIECCOB C MUCIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX
u3MepeHuil; mpu 3ToM (opmynupoBaTh mpodiieMy (3amady) H
THIOTE3y Y4eOHOTO SKCIEPHUMEHTa, COOMpaTh YCTAaHOBKY U3
MPEUIOKEHHOTO0  00OpyJIOBaHUs,  NPOBOJUTH  OMBIT |

(hopMyIHUpOBaTh BHIBOJIBI

11.10

OCYH.[CCTBJ'ISITL IpsAMBIC W KOCBCHHBLIC H3MCPCHUA (I)I/ISI/I‘ICCKI/IX
BCJIMYHH, IIPU 3TOM BBI6I/IpaTB ONTUMAIIBHBIN CIIOCO0 HU3MCPCHUMA
N HUCIOJIb30BaTh H3BCCTHBIC MCTOAbI OICHKHU HOl"pGHIHOCTGfI

U3MEPEHUIN

11.11

11.12

11.13

UccnenoBate  3aBUCMMOCTH  (DU3MYECKUX  BEJIMYUH  C
HCIIOJIb30BAHUEM IIPSIMBIX U3MEPEHMM; IIPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DUKCHPOBATh Pe3ysbTaThl MOTYYEHHON 3aBUCUMOCTH
(¢u3NYeCKUX BEIMYUH B BUJIE TaOIHIL M TPaQHKOB, J1€J1aTh BHIBOJIbI

10 pe3yJIbTaTaM HCCIEI0BAHUS

CobmonaTe mpaBuiia O€30MACHOTO TpyAa MNPU NPOBEACHHUH
ucciaeoBaHUM B paMKax ydeOHOro HSKCIEepUMEHTa, Y4eOHO-
WCCIIEIOBATENIbCKOH M TPOEKTHOH  JESITEIbHOCTH  C
HCIOJIb30BAHUEM HU3MEPHUTENIbHBIX YCTPOUCTB U J1aOOPaTOPHOTO

obopyaoBaHus

Pemate pacuérHble 3a7audl ¢ SBHO 3aJaHHON (u3Hueckon
MOJIETIbIO, HCIIONIb3YSd (U3NYECKHE 3aKOHBl W TMPUHIUIBL, Ha
OCHOBE aHaJli3a YCJIOBUS 33aJla4l BHIOMPATh (PU3UYECKYIO MOJIENb,
BBIIENATH (PU3NUECKHE BETUYMHBI U (POPMYITBI, HEOOXOUMBIE JIS
€€ pelIeHUs, INPOBOAUTH paCyYEThl U OLEHUBATH PEaJIbHOCTH

MOJIYY€HHOT0 3HAUCHUS (PU3NMUECKON BEITMUUHBI




11.14

11.15

11.16

Pemate  kauecTBEHHbIE 3aJauMd: BBICTPAaUBaTh  JIOTHYECKHU
HEMPOTUBOPEUMBYIO LIETIOYKY PpACCYKIEHUH C Omopod Ha

HU3Y4YCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (bI/ISI/ILIeCKI/IC SIBJICHUS

Hcnonp3oBaTh mnpu pemieHud Y4eOHBIX 3a/lad COBPEMEHHBIC
nH(OPMALIMOHHBIE TEXHOJIOTUU I MOMCKA, CTPYKTYPUPOBAHMS,
WHTEPIpETAllM H  TPEACTABICHUS y4eOHOW U  HAydHO-
MOMYJSIpHOM ~ WH(GOpMAaNUK, TMOJYYCHHOHM U3  PasIUYHBIX
WCTOYHUKOB;  KPUTHUYECKM  AHAJIU3UPOBATh  IOJIYy4aeMYO
nH(pOpMaIHIo

OOBSCHATh NPUHIUINBI  JOEHCTBUS ~ MalllMH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3ivyarh YCJIOBHUS HUX O€30IMaCHOTO

UCIIOJIB30BaHHUA B HOBCGIIHGBHOﬁ KHU3HU

11.17

[IpuBonuTe mpUMEpHl BKJIaJa POCCUHCKUX U 3apyOeKHBIX
yu€HBIX-(DU3UKOB B Pa3BUTHE HAYKH, B OOBSICHEHHE IPOILIECCOB

OKpYyKaromero M1upa, B pasBUTUC TCXHUKHU U TEXHOJIOTHI

11.18

Hcnonb3oBath  TeopeTHueckue 3HaHUSA 1O  (GU3MKE B
MOBCETHEBHON JKM3HU JJIs obOecreyeHus Oe30MacHOCTH MpH
oOpareHuu ¢ npudOopaMu U TEXHUUYECKHUMHU YCTPOMCTBAMU, IS
COXPAaHEHHUs 37I0pOBbSI U COOJIIOJIEHUS HOPM 3KOJOTHYECKOTO

MOBEJICHUS B OKpYKaroUleil cpee

11.19

PaGortars B rpynme ¢ BBINOJIHEHUEM pa3IMYHBIX COLUAIBHBIX
poJielt, IaHupoBaTh PaboOTy IPYIIIBI, PALIMOHATIBHO PACIIpeesATh
00s513aHHOCTH M IUIAHUPOBATH JEATEIBHOCTh B HECTAHJIAPTHBIX
CUTYyallMsIX, aJIeKBaTHO OLIEHUBAThH BKJIAJ] KaKJOTO U3 YYaCTHUKOB

IPYIIIBI B PELICHUE paccMaTpUBaeMoil MpooIeMbl




HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KJTACC

Kon
pa3jaena

Kox nposepsiemoro

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA
JJIeMeHTa

OU3NKA 1 METObI HAYYHOI'O [IO3HAHU A

®usuka — Hayka o npupone. HayuHnble
METOABI IO3HAHUS OKPYKAIOIIETO MHpa.
1.1 Ponp skcnepumenTa u TEOpUM B Ipolecce
MO3HAHUS [PUPOABI. DKCIEPUMEHT B

¢busuke

MogenupoBanue (U3NYECKUX SBICHHA U
IIPOLIECCOB. Hayunsie TUIIOTE3BI.
@u3nyecKue 3aKOHbI M TEOpUH. ['paHuUIBI
19 NPUMEHUMOCTH  (PU3WYECKUX  3aKOHOB.
' [IpuHnun coorserctBuss. Ponep u Mecro
¢u3ukn B (HOPMHUPOBAHUM COBPEMEHHOM

Hay4YHOU KapTHUHBI MUpa, B MPAKTUYECKON

JIeSITEILHOCTH JTIOAeH

MEXAHUKA

##HPari#KMHEMATHUKA

MexaHuueckoe JIIBUKEHUE.
211 OTHOCHUTETBHOCTD MEXAHUYECKOTO

nBuxeHust. CucreMa orcuéra. TpaekTopus

2.1

[lepemerenue, CKOpOCTh (cpemnsist
CKOpPOCTb, ~MTHOBEHHass CKOPOCTb) H
912 YCKOpEHUE MaTepuanbHOW TOUYKH, HX
o MPOEKIIUM Ha OCH CHUCTEMBI KOOPIHMHAT.
CroxeHue TepeMelIeHUH M CII0KEHUE

CKOpOCTei

213 PaBHOMepHOE u PaBHOYCKOPEHHOE
NpsSIMONTMHEHOEe ~ JBWOKeHWe.  ['paduku




3aBUCUMOCTM  KOOpAMHAT,  CKOPOCTH,
YCKOpEHHs, INyTH W  I[EepEeMEUICHUs

MaTepHaHBHOﬁ TOYKH OT BPEMCHHA

CBoOoaHoe majieHue. Y CKopeHue

214
CBOOOTHOTO TaICHUS
KpuBonuneiinoe nBuxeHue. PaBHomepHOe
NBIDKEHUE  MaTepUalbHOM  TOYKH IO
215 OKPY>KHOCTH. VYrioBas CKOPOCTb,
nuHelHas ckopoctb. [lepuon u uvacrora.
LleHTpOoCcTpeMUTENbHOE YCKOPEHHE
TexHuyeckue YCTpOMCTBA: CIHIOMETP,
2.1.6 JBUKEHUE CHAPSIIOB, IIEMTHBIE U PEMEHHBIE
nepenavyu
IIpakTueckue paboTHI. H3mepenne
MIHOBEHHON ckopoctu. MccnenoBanue
COOTHOILUEHUS MEXAY My TSIMH,
PO ICHHBIMA TEJIOM 3a
MOCJIEIOBATENIbHBIE PABHBIE MPOMEKYTKHU
2.1.7 BPEMEHHU pu PaBHOYCKOPEHHOM
JNBWKEHUM C HAYaJbHOM CKOPOCTHIO,
paBHON Hym0. HM3ydeHne [OBUKEHUS
[IapuKa B BSI3KOM XUIKOCTH. M3yueHue
JIBKECHUSI Tena, OpOIIEHHOTO
TOPU30HTAIILHO
###Part##INHAMUKA
[Ipunuun  otHocuTensHOCTH — ['anmunes.
221 Ilepsrlii 3akoH HproroHa. MHEepunanbHble
CHCTEMBI OTCUETA
2.2
Macca Tena. Cuia. [TpuHIMN
2.2.2
CYNEPIIO3UIIUU CUIT
923 Bropoi 3aKOH Hrrotona hilas:|

MAaTepUAIbHON TOYKHM B HWHEPUHUAIBHOMN




2.3

224

2.25

cucteme orcuéra (MCO). Tperumii 3axkoH
HeroToHa a1t MarepuanbHBIX TOYEK

3akoH BceMupHoOro taroreHus. Cuiia
TsokecTd. llepBasi kocMudeckas CKOpPOCTb.

Bec Tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpenue. Cuma TpeHus
CKOJIBKEHUSI W CHUJla TPEHHS TIOKOS.
Koadduruent TpEHUSI. Cuna
CONPOTHUBIICHUSI TIPH JBMXKCHUHM Tela B

KHUOIKOCTH HJIM Ira3c

2.2.7

2.2.8

2.29

[TocTynarenbHoe n BpalllaTesIbHOE
JBUKCHHE a0COTIOTHO TBEPAOTO Tela
MOMEHT CHJIIBI  OTHOCHUTCIBHO  OCH
BpamieHusi. Ilmedo  cuibl.  YcioBus
paBHoBecus TBEpAoro Tena B UCO
TexHuueckue yCTpOWCTBA: MOJIIIUITHUKH,

ABUIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[IpakTnueckue paboTHL. N3yuenne
IBUKEHHsT  Opycka 1O  HaKJIOHHOH
IJIOCKOCTH TIOJ JEHCTBHEM HECKOJIBKUX
cun. MHccnenoBaHue 3aBHCHMOCTH — CHJI
YIPYTOCTH, BO3HHMKAIOIIHNX B
nedopMuUpyeMoil TIPYy>KMHE W PE3UHOBOM
oOpasie, OT BETWYUHBI UX AehOpMaIlvH.
HccnenoBanne  yciaoBWil  paBHOBECHs

TBEP/IOrO Tella, UMEIOIIETO OCh BPALEHUS

###Par#H#3AKOHBI COXPAHEHUA B MEXAHUKE

NMnynsc MaTepualbHOW TOYKH, CUCTEMBI

231 MaTepUaIbHBIX ToueK. VIMIynbc cuisl u
M3MECHEHHUE UMITYJIbCa Tella
932 3akoH coxpaHenuss ummnyiabca B HCO.

PeakTuBHOE NBUKEHUE




3.1

2.3.3

Pabora criet

234

MoHoCTh CHIIBI

2.35

Kunernueckass »dSHepruss MarepuaibHOU

TOYKH. TeopeMa 0 KHHETHYECKOU OHEPIrun

2.3.6

2.3.7

2.3.8

2.3.9

2.3.10

[lorenunaneHas sHeprus. llorennuanbHas
9HEprusi  ynpyro  JnedopMHpOBaHHON
npyxuHbl. [loTeHnManbHas sHeprust tena

BOJIM3U OBEPXHOCTH 3eMIIU

HOTGHIII/IEUII)HI)IG )51 HCIIOTCHIIUAJIbHBIC
cunbl. CBsA3b pa6OTBI HCIIOTCHI M AJIbHBIX
CHJI C UI3BMEHCHHEM MEXaHHUCCKOM SHEPTIUn
CHUCTCMbI TCII. 3aKoH COXpaHCHUA

MEXaHUYECKON IHEPTUn
VYipyrue u Heynpyrue CTOJIKHOBEHUS

TexHudyeckue  yCTpOWCTBA:  JIBHIKCHHE
paker, BOAOMET, KOIEep, IPYKUHHBIN

IIUCTOJIET

[IpakTuyeckue paboTsl. M3yueHue cBs3M
CKOpPOCTEH Teln TpH HEYNpyroMm yaape.
HccnenoBanue cBsi3u pabOThl CHIIBI  C

H3MCHEHHEM MEXaHHMISCKOM OHCPIrUu TCJia

MOJIEKVYJISAPHAS ®U3UKA 1 TEPMOAMHAMUKA

#iH#Par###OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUU

3.11

3.1.2

OCHOBHBIE  TIOJIOKEHHUSI  MOJICKYJISIPHO-
KMHETH4YecKkoil  Teopuu. bpoyHOBCKoe
JIBH>KEHUE. Hudbdyzus. Xapakrep
JNBWKEHUS M B3aUMOJIEUCTBHUS  YacCTHI]

BEIECTBA
Mogenu CTpOeHHSI Tra3o0B, JKUIKOCTEH H

TBEPABIX Tel U OOBSICHEHHE CBOWCTB

BEIIECTBA HA OCHOBE ITUX MOJENEH

3.1.3

Macca monekyn. KonuuecTBo BeliecTsa.

[TocrossnHas ABoraapo




3.14

3.15

3.1.6

3.1.7

TennoBoe paBHOBecue. TemnepaTtypa u eé

n3mepenue. [llkana remneparyp Llenscus

Mopnens uneanbHoro rasza. (OcHOBHOe
ypaBHEHHE  MOJIEKYJISIPHO-KHUHETUYECKOU

TCOpPHU UACAIBHOI'O ra3a

AbGcontoTHas Temmeparypa Kak —Mepa
cpenHeu KMHETUYECKON SHEpPruu
TEIUIOBOTO ABMXKEHMs dyacTul rasa. [llkana

temriepatyp KenbBuna

VpaBuenue Knaneiipona — MeHueneena.

3akoH /lanbToHa

3.18

3.19

I"azoBbIC 3aKOHBI. I/ISOHpOHCCCH B
nacajIbHOM rase C IIOCTOSAHHBIM
KOJIMYCCTBOM BCIICCTBA: HU30TCpMa,

n30x0pa, n3obapa

TexHudeckue yCTpOMCTBA: TEPMOMETD,

6apomeTp

3.1.10

[IpakTuyeckue pabotsl. I3MepeHne Macchl
BO3/yXa B KJIACCHOU KOMHATe.
HccnenoBanue  3aBUCUMOCTH  MEXKAY
rapaMeTpamMu COCTOSIHHMSI pa3peXeHHOI0

rasa

3.2

3.21

3.2.2

3.2.3

OCHOBbI TEPMOJAMHAMUKHU

TepmoanHamMuueckas cucrema.
BuyTpenHss 3Heprus TepMOAMHAMUYECKON

CHUCTEMBI U CITOCOOBI €€ U3MEHEHUS

KomnuectBo ~ temmotet u pabora.
BHyTpeHHsAsT  dHEprusi  OJHOATOMHOTO
HJICaJIbHOTO Ta3a

Bunnl TeIIoNepeIauu:
TCIIOMPOBOAHOCTD, KOHBCKIIMA,

n3nydeHue. TermtoéMKOCTh Tena. Y aeabHast




3.24

TEIUIOEMKOCTD BeIllECTBA. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCILJIOIICPLCaauc

IIepBblit 3aKOH TEPMOJAUHAMUKHU.
IIpumenenne IIEPBOTO 3aKOHA
TEPMOJIUHAMUKH K U30IIPOLECCaM.

I'paduueckas unTepnperanus paboThl ra3a

3.25

TernoBblie MamuHblL. [IpuHLIKIBEL TeHCTBUSA
TEIUIOBBIX ~ MamuH.  I[IpeoOpa3zoBanust
SHEPTUH B TEIJIOBBIX MaIlliHax.
Koaddumment nonesnoro aercTBus (anee
— KII ) rermoBoit mamuusl. [{ukin Kapuo u
ero KII/]

3.2.6

3.2.7

3.2.8

Bropoit 3aKOH TEPMOJUHAMUKHU.
HeoOpaTtumMocTh TpoueccoB B TMPHPOJE.
TennoBele aBUraTeNnud. DKOJIOTHYECKUE

MPOOJIEMBI TETIIIO3HEPTETUKH
TexHudyeckue  yCTpOWCTBA:  JBUTATEINb
BHYTPEHHETO CropaHus, OBITOBO
XOJIOIMIBHUK, KOHTUITUOHED
[IpakTnueckne  paborel.  M3mepenue

YAEIBHOMN TEMIIOEMKOCTH

3.3

##Par### AT PETATHBIE COCTOSHUSA BEHIECBA. ®A30BBIE

3.3.1

3.3.2

ITEPEXO/IbI

ITapooOpazoBanue u KOHJICHCALIHS.
Hcnapenne n kunenue. Y aenpHas TEIUoTa
napooOpa3oBaHusl. 3aBUCUMOCTh

TEMIICPATYPhI KUIICHUA OT AaBJICHUSA

AOCONIOTHAsS ¥ OTHOCUTEJIHHAS BJIAXKHOCTD

Bo3ayxa. HacelmeHHsli nap

3.3.3

TBépnoe Tteno. Kpucrammueckue u
amopdHbIe Tema. AHHU30TPONMHS CBOWCTB
KPUCTAJLJIOB. Kunkne KPUCTAJIBI.

CoBpeMEeHHbIE MaTepHUAITBI




4.1

3.34

3.3.5

3.3.6

IInaBneHue u KpuUucCTaJuIn3anus. y,I[eJ'IBHaH

TertoTa miasieHus. Cyomumanus
YpaBHEHHE TEIIIOBOTO OamaHca

TexHuueckue yCTpOWCTBA: TUTPOMETP U
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTHHU
MOJIyYE€HHUsI COBPEMEHHBIX MaTepuajoB, B
TOM quCIie HaHOMAaTEPHUAJIOB, u

HAaHOTCXHOJIOI'MHU

3.3.7

411

IIpakTrueckue paboTHI. H3mepenne

BJIAJKHOCTH BO3JyXa

OJIEKTPOAMMTHAMUKA
###PartH#IJIEKTPOCTATUKA

DnexTpu3anus Tel. DJIEKTPUUECKUI 3apsil.

JIBa BHJIa AIIEKTPUYECKUX 3aps/I0B

41.2

[IpoBonHMKH, JUDIIEKTPUKU u

MOJIYITPOBOAHUKHU

413

3akoH COXPAHCHUS IJICKTPUICCKOTO 3apdaaa

414

Bsaumonericteue 3apsnoB. 3akoH Kynona

415

4.1.6

Onexrpuueckoe nose. Hampsox€HHOCTH
3JIEKTPUYECKOIO TIOJIAL. [TpuHIMn
cyneprnosuuuu. JIuHuM HanpsKEHHOCTH

QJICKTPHUYCCKOIO I10JIA

Pabota cHa 31€KTPOCTATHYECKOTO IOJISI.

Ilorenuuman. Pa3HocTs MOTEHIINAIIOB

4.1.7

4.1.8

[IpoBonHMKHM u JIMBJIEKTPUKU B
MTOCTOSTHHOM AIIEKTPUYECKOM ToJie.
JusnexTpudeckasi IpOHUIIAEMOCTD

DIEKTPOEMKOCT. Konpaencarop.
DNEeKTPOEMKOCTD IJIOCKOTO KOHIEHCATOpa.

DHeprust 3apsHKCHHOTO KOHICHCATOpa

4.1.9

TexHuueckue yCTpPOMCTBA: IIIEKTPOCKOIL,

QJICKTpOMCTP, QJICKTPOCTATUYCCKAA




4.1.10

3alIUTa, 3a3eMJICHHE 3JIEKTPONpUOOpOB,
KOHJIEHCATOP, KCEPOKC, CTPYHUHBIN IPUHTEP
[Ipaktuyeckne  pabotel.  M3mepenue

SJICKTPOéMKOCTI/I KOHICHCATOpa

4.2

HHHPar##H#IIOCTOSIHHBIN DJIEKTPUUYECKUM TOK. TOKU B

PA3JIMYHbIX CPEJAX

421

VcaoBus Cymi€CTBOBaHHA IMOCTOSHHOI'O
QJICKTPHUYCCKOI'0 TOKa. HcTOUYHUKH TOKA.

Cuia Toka. IlocTOSIHHBIH TOK

4.2.2

4.2.3

Hamnpsixkenune. 3akon Oma s ydacTka
LEH
DNeKTprUYECcKoe CONPOTHUBIICHHUE.

YaennHOE COIIPOTHUBJICHHEC BCUICCTBA

4.2.4

4.2.5

4.2.6

4.2.7

4.2.8

HOCJ’ICI{OB&TGJ’ILHOC, mapaujiCjibHOC,

CMCHIAHHOC COCANHCHUC ITPOBOIHUKOB

PaGora »snekTpuyeckoro TOKa. 3aKOH
Hxoynsa — Jlenna

MOIIHOCTB 3JIEKTPUYECKOTO TOKA
anexTpoaBrxkymias cuia (nainee — DJC) u
BHYTpPEHHEE CONPOTUBJICHWE MCTOYHHMKA
ToKa. 3akoH OMa /17151 TOJTHOM (3aMKHYTOM)
JIEKTPUUECKON LETIH. Kopotkoe

3aMbIKaHUE

ONeKTpOHHAass MPOBOAMMOCTb  TBEPIBIX
METAJIJIOB. 3aBUCUMOCTH CONPOTHUBIICHUS
METaJUIOB oT TEMIIEPaTypBl.

CBepXxIpoBOIUMOCTh

4.2.9

4.2.10

OnexTpuueckuil Tok B Bakyyme. CBolicTBa

3JIEKTPOHHBIX ITyYKOB

[TonynpoBoAHUKHU. CobcTBeHHas u
MIpUMeCHast MIPOBOJAMMOCTH
MOJYIIPOBOIHUKOB. CaoiicTBa p-n

nepexoa. [lomynpoBogHUKOBBIE TPHUOOPHI




DJIEKTPUYECKUH TOK B  DJIEKTPOJIUTAX.

4211 DNEeKTPOIUTHYECKAS JUCCOLUALS.
DIIEKTPOJIN3
DIIEKTPUUYECKUI TOK B rasax.

CamocTOsITebHBIN U HECAMOCTOSTEIbHBIN
4.2.12 pasps. Paznuunbie THITBI
CaMOCTOSITENILHOTO ~ pa3psina.  MoHUS.

IIna3ma

TexHudeckue yCTpOWCTBa: aMIepMmerp,
BOJITMETP, pEOCTaT, HCTOYHHKH TOKa,
AJIEKTpOHArpeBaTeIbHbIE npuOopHI,
4.2.13 3JICKTPOOCBETUTEIIbHBIC IPUOOPBHI,
TEPMOMETpP CONPOTUBJICHUS, BAaKyyMHBIH
NOJl, TEPMUCTOPBI U (HOTOPE3UCTOPHI,

HOJIprOBOI[HI/IKOBI)If/'I JAUO0a, raJlbBaHHUKa

[IpakTnueckue paboTHL. N3yuenne

CMEIIaHHOTO COEeIMHEHUS PE3UCTOPOB.
4.2.14 N3mepenne DJIC ncTOYHMKA TOKAa M €ro

BHYTPEHHET 0 COIIPOTHBIICHHUS.

HaGmronenue anexrponuza

11 KITACC
Kon Koanposepsiemoro IIpoBepsiemble 31€MEHTHI
pasjaena 3JIeMEeHTAa coiepKaHus
4 SJIEKTPOAMHAMUKA
#HHPar#HH#MATHUTHOE I10OJIE. DJIEKTPOMATHUTHAA
NHAYKIOUA
ITocTtosiHHBIE MarHuThI.
4.3 43.1 B3aumoneiictBue MOCTOSIHHBIX
MarHuTOB

MaruuTtHOE noJsie. Bekrop MarHuTHOM

4.3.2
UHAYKIUK. [IpuHIUO Cyneprno3uiui.




Jluaum maruuTHOM MHAYKIMU. KapTuna
JUHAM MAarHUTHOM WHIAYKUHUM ITOJS

IIOCTOAHHBIX MArHUuTOB

MarauTHoe 1noJje NpOBOJHUKA C TOKOM.
Kapruma nuHME 1ONs  JUIMHHOIO

IpAMOro IMpoOBOAHHUKA H 3aMKHYTOI'O

4.3.3 KOJIBLIEBOTO IPOBOJHHUKA, KaTyIIKH C
TOKOM. OmnbIT Opcrena.
B3anmopeiicTBue  MPOBOJHHMKOB €
TOKOM
Cuna Amnepa, e€ MOayNb U
4.3.4
HalpaBJICHUE
Cuna Jlopenna, €€ wmoaynb U
HarpasiieHue. J[BHKEHHUE 3apsKEHHOU
4.3.5
YacTULbl B OJHOPOJHOM MAarHUTHOM
nosie. Pabota cunel Jlopenna
4.3.6 SIBnenue >eKTpOMarHuTHOM UHIYKITUU
4.3.7 [ToTox BekTOpa MarHUTHOW MHIYKIIUH
/C WH]TYKIIAH. 3akoH
4.3.8 .
3J€KTPOMarHUTHOM MHAYKIMK Papajaest
BuxpeBoe snextpuueckoe none. I/1C
WHJIYKIUU B TPOBOJHUKE, ABUKYILIEMCS
4.3.9
MOCTYTATEIbHO B OJTHOPOJTHOM
MarHuTHOM TI0JIe
4.3.10 [IpaBusno Jlenua
NHAYKTUBHOCTS. SIBnenue
43.11
camouHaykuu. IJ1C caMOnHIyKIIUT
DHEprusi MarHUTHOTO TIOJISI KaTYIIKU C
4.3.12
TOKOM
4.3.13 DNEKTPOMArHUTHOE T0JIe
TexHuueckue ycTpoicTBa: MOCTOSIHHBIE
43.14 MAarHUTEL, DJIEKTPOMArHUTHI,

AIIEKTPOJIBUTATE]Tb, YCKOPUTEIH




4.3.15

OJIEMCHTAPHBIX YaCTUL, HWHAYKIIMOHHAA

IICYb

[Ipaktuueckne pabotel. UW3ydenwue
MAarHuTHOTO IO KATYIIKA C TOKOM.
UccnenoBanue aeiicTBUS MOCTOSHHOTO
MarHurta Ha paMKy C  TOKOM.
UccnenoBanme SIBJICHUS

SHeKTpOMaFHHTHOﬁ HHAYKIUU

5.1

KOJIEBAHUA 1 BOJIHBI

##HPartH#MEX AHUYECKUE U OJIEKTPOMAI'HUTHBIE

KOJIEBAHUA

5.11

5.12

Konebarenbnas cucrema. CBoOOJHBIE
KoJeOaHusl. ["apmonnueckue
KOJICOaHMS. [Mepuon, 4acToTa,

aMIuIATyna u ¢asa KoseOaHui

[IpyxuHHBII MasTHUK.

Maremarnueckuii MasITHUK

5.1.3

5.14

YpaBHeHME TapMOHHMUYECKUX
KoJIeOaHUH. Kunemartnueckoe u
JUHAMHYECKOE ONMCAHNE
K0J1e0aTeNbHOIO JBUKECHHUS

[IpeBpamienue JHEPruu pu
rapMOHMYEcKHX KosneOaHusix. CBs3b
aMIUTUTYABl  KoJieOaHUM  MCXOIHOM
BEJIMYMHBI C aMIUTUTyJaMU KoJieOaHMi

€€ CKOPOCTHU U YCKOPEHHUS

5.15

Konebarenbubiit koHTYp. CBOOOIHBIE
JJNIEKTPOMArHUTHBIE  KOJeOaHWs B
UaeaIbHOM KOJIEOATEIIbHOM KOHTYDE.
AHaOrusT MEXIy MEXaHWYECKHUMH W
JJIEKTPOMArHUTHBIMH ~ KOJICOAHUSIMH.

®opmyna ToMcona




5.16

5.1.7

3aKoH COXpPaHCHUA SHEpIrun B

U7eaIbHOM KOJIeOaTeIbHOM KOHTYpE

BrinyxaeHusie MEXaHUYECKUE
kosieOannsa. Pesonanc. PesonanchHas
KpHBas. Beinyxxnennsie

OJICKTPOMAardiuTHBIC KoJIeOaHMS.

5.18

[lepemennbiii Tok. CUHYCOMAAIBHBIN

HCpCMCHHHﬁ TOK.

5.1.9

MouHoCTb HEPEMEHHOT 0 TOKA.
AMIIUTYAHOE u NEUCTBYIOLIEE

3HAYCHHC CUJIbI TOKA N HAIIPSIKCHUA

5.1.10

5.1.11

5.1.12

Tpancdopmarop. [IpousBoacTso,
nepeaada u norpebieHne
3IEKTPUUYECKOMN SHEPTUH.
DKOJOTHYECKHe pUCKHU npu
IIPOU3BOJICTBE IIEKTPUUECKON IHEPIHH.
KynsTypa MCIIOJIb30BaHUs
JNEKTPO’HEPTMM B TIOBCEJHEBHOU

KHU3HU

TexHuueckue YCTpOCTBA:
ceiicmorpad, >MEeKTPUYECKHIl 3BOHOK,

JMHUU 3JIEKTporepeiad

[Ipaktrueckue pabotel. MccinenoBanue
3aBUCHUMOCTH rnepuona MaJbIX
KoJieOaHUW Tpy3a Ha HUTU OT JJTUHBI
HUTH U Maccel rpysa. Hccienosanue
IIEPEMEHHOI0 TOKa B LENU U3
MOCIEI0BATCIBHO COEIMHEHHBIX

KOHACHCATOpA, KaTYIIKHU U pE3UCTOPa

5.2

#HHPartHMEX AHNYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

MexaHUdecKHe BOJIHBI, YCJI0BUsA

pacnpoctpanenus. [lepuon. Ckopoctb




5.2.2

pacupocTpaHeHHsT U JUIMHA BOJIHBL
[onepeunsie ¥ MPOAOIBHBIE BOJTHBI
HHHPar#H# Wutepdepenims U

,Z[I/I(bpaKHI/Iﬂ MEXaHUYCCKUX BOJIH

5.2.3

3Byk. CkopocTh 3Byka. I['poMKOCTh

3ByKa. Beicora ToHa. TemOp 3Byka

524

OIEKTPOMarHuTHbIE BOJIHBL. Y CIIOBUS
WU3JIyYCHHUS] DJIEKTPOMATHUTHBIX BOJIH.
B3aumnas opuenranus BekTopoB E, B u
U B DJJEKTPOMArHUTHOM BOJIHE B

BaKyyMme

525

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH:
OTpaXkeHHe, IpeoMIIeHuE,
NOJISIpU3anys, mudpaxmus,
uHTEpEpEHIHSL. Ckopoctb

QJICKTPOMATrHUTHBIX BOJIH

5.2.6

[llxama  PNEKTPOMAarHUTHBIX  BOJH.
[IpumeHeHne 3JIeKTPOMAarHuTHBIX BOJH

B TCXHUKEC U 6I>ITy

5.2.7

[TpuHLIMIBI paTUOCBSA3H U TE€IEBUICHHUSL.
Paguonokanus. DNeKTpOMarHuTHOE

3arpsA3HCHHUC Oprmammeﬁ Cpeabl

528

TexHnuueckue YCTpOMCTBA:
MY3bIKAJIbHbIE WHCTPYMEHTBHI,
yIbTpa3ByKOBas JTUArHOCTHKA B
TEXHUKE W  MEAWIMHE,  pajap,
paauONpUEMHUK, TEJIEBU30p, aHTEHHA,

tenepon, CBU-neup

5.3

###HPariH#HOII TUKA

5.3.1

HpHMOHHHCﬁHOG pacupoCTpaHCHUC

CBETa B OJTHOPOJIHOM cpene. JIyu cBeta




5.3.2

OtpaxkeHue cBeTa. 3aKOHbI OTPAKECHUS
cBera. lloctpoenne wu300pakeHHH B

TIJIOCKOM 3€pKaJIC

5.3.3

[Ipenominenue cBera. 3aKOHBI ITPETOMIICHUS
ceera.  AOCONIOTHBIN MOKa3aTeb

IIpCIOMIICHUSA
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5.35

Moo BHYTpPEHHEe OTpakeHHE.
[MpenenbHbIi yrou MIOJTHOTO

BHYTPEHHETO OTPAXKECHUS

Hucnepcust cera. CIOXHBIM cocTaB

Oenoro cBera. L[Bet

5.3.6

CoOuparomye U paccerBaroIUe JUH3BI.
Tonkas nmnH3a. DOKYCHOE PACCTOSIHUE U
ONTHYECKasl CWJIa TOHKOW  JIMH3BL.
[Toctpoenue M300paKeHMH B
COOMPAIOIINX U PACCEUBAIOIUX JIMH3AX.
®opmyJia TOHKOW JIMH3BI. Y BEJIMYECHUE,

JIaBaeMoe€ JUH30H

5.3.7

5.3.8

5.3.9

Hpez[enbl IMPUMEHUMOCTU

r€OMETPUYECKON ONTUKHU

WNnrepdepennus cBera. KorepeHTHbIe
UCTOYHHUKH. YCJIOBUS  HAOIIOACHUS
MakCUMyMOB ¥  MHUHHMYMOB B
UHTep(EPEHIIMOHHON KapTUHE OT JIBYX

CI/IH(l)aSHI)IX KOTCPCHTHBIX HCTOYHHUKOB

Hudpakuus cBeta. [udpakunonHas
pemérka.  YcioBue — HaOMIOACHUS
IJIABHBIX MAaKCHMYMOB TIpU TaJeHUU

MOHOXPOMATHUYCCKOI'O CBCTa Ha

TU(PPAKIUOHHYIO PEIIETKY

5.3.10

[Tonsapusanus ceera

5.3.11

TexHudeckue ycTponCTBA: OYKH, JIyIIa,

(doToanmnapar, NpOEKIIMOHHBIH anmnapar,




MHUKpPOCKOI, TEJECKOI, BOJOKOHHAsS
ONTHKA, JAu(pakIUoOHHAs peméTKa,

IoJsIpon g

5.3.12

[Ipaktrueckue paboTel. W3mepenue
nokKasaTeJist MIPEJIOMJIICHUSI.
HccnenoBanue cBOMCTB M300paKeHUH B

nuH3ax. Habmonenne aucnepcun ceera

BJIEMEHTGHI CIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

6.2

6.3

I'panu1b IPUMEHUMOCTH
KJIACCHYECKOW MeXaHMKHU. IlocTynaTsl
TEOPHH OTHOCHUTEJIBHOCTH:
MHBApUAHTHOCTh MOJYJIS  CKOpPOCTHU
cBeTa B BaKkyyMe, HPUHIUI
OTHOCUTEIbHOCTH DUHINTEHHA

OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH.
3aMeUIeHHE BpPEMEHM M COKpallleHHE

JJIMHBI

OHeprus UM UMIOYJIbC  CBOOOIHOMU

qaCTUIIbI

6.4

CBsi3b MacChl ¢ SHEPTUEH U UMITYJILCOM
CBOOOJTHOM YaCTHUIbI. DHEPTrHUsl TMOKOS

CBOOOIHOI YaCTHUILIBI

7.1

KBAHTOBAS ©®U3UKA

H#HPar###JIEMEHTBI KBAHTOBOM OIITUKU
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7.12

®otonsl. dDopmyna Ilnanka cBs3m
9Hepruu (HOTOHA C €ro YacTOTOM.

DHeprus U UMNyibC GpoToHa

OTKpbITHE " HUCCIICIOBaHUE
dotorddexra. OnbiTel A.I'. CTonerona.

3akons! pororddexra

7.1.3

YpaBHeHue OUHIITENHA st
dororddekra. «KpachHas rTpaHHUIA»

dhortorddexra




7.1.4

7.15

7.1.6

HaBiaenne  cBera. Omeiter  I1LH.
Jlebenena

XHUMHUYECKOE JICVCTBUE CBETA
TexHnuueckue YCTPOMCTBA:
(doTorMeMeHT, POTOAATUNK, COTHEUHAS

OaTapesi, CBETONOT

7.2

CTPOEHHME ATOMA

7.2.1

7.2.2

7.2.3

Monenb atoma Tomcona. OTBITEL
Pesepdopna no uccienoBanuo
cTpoeHus aroma. [inanerapHas Moenb

aToMa

ITocrynater  bopa. M3nyuenue wu
MOTJIONIEHNE (POTOHOB TMPH TMEPEXoie
aToMa C OJHOTO YPOBHSI DHEPrUU Ha
apyroii. Bupbl  cnektpoB.  Cnektp

YPOBHEN SHEPrUU aTOMa BOJAOpOAA

BomnoBele cBoiicTBa yacTuil. BoiaHEI e
bponns. KopnyckynsapHO-BOIHOBOMI
nyanu3M. Jlugpakius 3JIeKTpOHOB Ha

Kpucrajuiax

7.2.4

7.2.5

7.2.6

CroHTanHoe n BBIHYXXICHHOC
U3JIy4eHHE. YCTPOWCTBO M IIPHUHLIMII
paboThI Ja3epa

Texuuueckue YCTpOICTBA:
CHEKTPAJIbHBIM aHaIu3 (CIEKTPOCKOMN),
na3ep, KBAHTOBBI KOMITBIOTED
[Ipaktuueckue pabGotsl. Habmronenue

JIMHENYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoapl HaOMIOJCHUS M PETUCTpAIUU

OJICMCHTAPHBIX YaCTHUI]

7.3.2

OTkpbITHE PAAMOAKTUBHOCTH. ONBITHI

Pesepdopna mo ompexpeneHuIo cocraba




7.3.3

paaroakTUBHOTO H3nydeHus. CBoicTBa
anmba-, Oera-, TaMMa-U3ITy4YCHUS.
BiusiHue paaroakTHBHOCTH Ha JKHBBIC

OpraHu3Mbl

OTkpplTHE [POTOHA U  HEUTpOHA.
Hyxnonnas monens siapa ['eiizenbepra
— Wpanenko. 3apsg sapa. Maccosoe

YUCJIO Aapa. H3oTtonsl

7.3.4

Anbda-pacnan.  DNEKTPOHHBIA |
MO3UTPOHHBIA  OeTa-pacman. ['amma-
u3IyueHHe. 3aKOH PaJHMOaKTUBHOIO

paciiaaa

7.3.5

7.3.6

9HeerH CBA3M HYKJIIOHOB B A1peC.

SAnepusie cunbl. Jlepekt Macchl siapa
Snepuble peakuuu. JleneHue U CHHTE3

saaep

7.3.7

7.3.8

7.3.9

Snepusiii  peaktop. TepmosiaepHbIN
cunte3. I[IpoGieMbl M nNEpCHIEKTUBBI
SIEPHON DHEPreTUKU. ODKOJOTUYECKHE

ACIICKThI SII[epHOI\/JI SHEPICTUKHA

OnemeHTapHble 4YacTuUlbl. OTKpbITHE
[IO3UTPOHA. DyH1aMEHTAIIbHbBIE

B3aMMOJEHCTBHUSI
TexHudeckue yCTpOUCTBa: JO3UMETD,
Kamepa BunbCoOHa, AEpHBIM peakTop,

aroMHas obom0Oa

7.3.10

[Ipaktuyeckue pabotsl. Mccienopanue
TPEKOB  YacCTHUIl (Mo TOTOBBIM

¢dororpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 38é31H0T0 HeOa. Co3Be3us, sipKue
3BE31bI,  IUIAHETBl, HX  BHUIUMOE

NIBIDKECHHE




8.2

8.3

Conneunas cuctema. [ImaHersl 3eMHOMI
rpynmbl.  [lmaHeThl-TUTaHTBI W UX
CIyTHUKH,  KapJIMKOBBIC  IUIAHETHI.

Mausie tenna CoTHEUHON CUCTEMBI

Conane, Qorocdepa u armocdepa.

ConHeyHast aKTUBHOCTh

8.4

8.5

Nctounuk sneprun CosHua u 3B€371

3BE3/1bl, UX OCHOBHBIE XAPAKTEPUCTHKHU:
Macca, CBETUMOCTb, panuyc,
TeMIIeparypa, 150.¢ B3aMMOCBSI3b.
JlnarpaMMa  «CHEKTpaJIbHBIA KJIacC —
CBETHUMOCTB). 3BE3/1bI IJIABHOU
HIOCIIE0BATEIbHOCTH. 3aBUCHMOCTb
«Macca — CBETUMOCTb» JUI  3BE3N

IJIaBHOU IIOCICA0BATCIIbHOCTHU

8.6

8.7

##HPar###BayTpeHHee CTpoeHue 3BE3.
CoBpemeHHbIe IIPEJICTABIICHUS 0
MIPOUCXOXKIEHNH U 3BooLK ConHIa U

3BE3. DTambl )KU3HU 3BE3]I

Mneunsiii IIyte — nHama [anaktuka.
CnupanbHasg cTpykrypa [l'anmakTuky,
pacmpeneieHue 3BE3J, Ta3a U IBbLIN.
Ilonoxenne wm nBwxenune ConHua B
lanaktuke. Ilnockas u cdepuueckas

noacucTeMsl I'ajJakTuKu

8.8

8.9

Tunsl ranaktuk. Paauoramaktuku u
KBazapbl. YEpHble IBIPBI B sAapax

TaJIaKTHUK

Bcenennas. Pacmmpenune BceneHHON.
3akon Xab06ma. Paz0Oeranue ramakTuk.
Bo3spact u pagnyc Bcenennoii, Teopus
bonemoro B3peiBa. Mogenb «ropsdeit

Bcenennoii». PenukToBoe usinyyeHue




MacmrabHas cTpykTypa BcenenHoil.
8.10 MeraranakTuka. Hepewénneie

poOJIeMbl ACTPOHOMUU



YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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