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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 06a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHS OCHOBHOUM 00pa3oBaTesNbHON Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Ttakxke ¢ yu€roMm QenepaqbHOil paboyell HporpaMMbl BOCIUTaHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTEbHBIX
OpraHu3aluaXx Poccuiickon denepanuu, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeIbHbIE IPOTPAMMBI.

Copepxanue mnporpaMMmbl MO (U3MKE HaIMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOU KapTHUHBI Mupa oOydaromuxcs 10—11 kiaccoB npu 00yueHuun
X (Qu3rke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JEATEIbHOCTHOI'O MOIX0/a.
[Iporpamma no ¢usuke coorsercTByeT TpedoBanusiM OI'OC COO k nmiaaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOy4YeHUs, a TaKxKe
YUUTHIBAET HEOOXOAMMOCTb peaju3aldd MEXMNPEIMETHbIX CBsI3ed (QU3UKH C
€CTECTBEHHO-HAYYHBIMH y4eOHBIMU MpeaMeTaMu. B Hell onpenensitoTcss OCHOBHBIE
e U3ydeHus (U3MKU Ha YPOBHE CpEIHEro oO1iero oopa3oBaHus, MiIaHUPyeMbIe
pe3ysnbTaThl  OCBOGHMS Kypca (U3UKUA: JUYHOCTHBIC, MeETaIlpeIMETHbIE,
npenMeTHbIe (Ha 0a30BOM ypOBHE).

[Iporpamma no Qpu3uKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yJIbTaThl OCBOCHHUS Kypca PU3nKU Ha 6a30BOM YPOBHE, B

TOM YHCJIE MPEeIMETHBIE pe3yIbTaThl M0 ToJaM 00y4eHHUs;

e cojepxanue yueOHoro npeamera «dusuka» mo rogam oOydeHus.

dusrka Kak Hayka o HauOolsiee OOIIMX 3aKOHAX MPHUPOABI, BHICTYIAs B
KayecTBe yuyeOHOro mpeaMera B IIKOJIe, BHOCUT CYHIECTBEHHBIN BKJIAJ] B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. ILkonpHBIN Kype PU3HKH — CHCTEMOOOpa3y O
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PH3NYecKre 3aKOHbBI
JeKaT B OCHOBE IIPOIIECCOB M SBJICHHM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
buzmdeckoir reorpaduert u acTtpoHommeil. lcronb3oBaHWE U AKTHBHOE
npuMeHeHne  (U3HYECKHMX 3HAHUM  ONpeNeNsieT XapakTep W pa3BHUTHE
pa3zHO00pa3HBIX TEXHOJIOTUH B c(hepe IHEPreTUKH, TPAHCTIOPTa, OCBOCHHSI KOCMOCA,
IIOJIYYEHHsI HOBBIX MAaTEpHAJIOB C 3aJaHHBIMU CBOMCTBaMHU U Apyrux. M3ydenue
(U3MKK1 BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHNE €CTECTBEHHO-HAYYHON KapTHUHBI
Mupa oO0ydaromuxcsi, B (OpMHpOBaHHE YMEHUN MNPUMEHATb HAaYYHBIH METOJ
MO3HAHMS P BBITOJIHEHUU UMH Y4€OHBIX UCCIIEIOBAHUA.

B ocHoBy Kypca ¢pu3uku 11 ypOBHS CpeiHEero o01iero oopazoBaHus MOJI0KEH
pAA UEH, KOTOPhIE MOKHO pacCMAaTPUBATh KAaK PUHIMUIIBI €70 MOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW Kypc SIBISETCS JOTUYECKH
3aBEpIIEHHBIM, OH COJAEPKUT MaTepual U3 BCEX pa3fesioB (PU3UKH, BKIIOYAECT KaK
BOTIPOCHI KJTACCUYECKOM, TaK M COBPEMEHHOU (U3HKH.

Hoes ecenepanuzayuu. B COOTBETCTBMM C HEW Mmatepuan Kypca (GU3HKA
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beagymum B Kypce sBisercs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEUIECTBE U
ToJIe.



Hoes eymanumapuzayuu. BEE peanuzanus TpeAnojiaraeT HCIOIb30BaAHUE
T'YMaHUTAPHOTO TOTEHIHANa (HU3UYECKOW HAYKH, OCMBICIICHHE CBSI3U Pa3BUTHS
(GU3HKYU C pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHUESCKIUMHU, HDABCTBCHHBIMH
1 DKOJIOTMYECKUMU ITpoOIeMaMu.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢puszuku npeamnoiaraet 3HaKOMCTBO
C IMIAPOKUM KPYTrOM TEXHHUYECKUX M TEXHOJOTHUECKHX MPHIOKCHUH H3yUYCHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocusayuu peanusyercs TOCPEACTBOM BBEACHUS DIIEMEHTOB
COJCp)KaHUs, TMOCBSIMIEHHBIX OSKOJOTHYECKUM MpoOieMaM COBPEMEHHOCTH,
KOTOPBIC CBSI3aHbI C PAa3BUTHEM TEXHHMKH M TEXHOJOTHH, a Takke 0O0CYXICHHS
npobJieM palMOHAIFHOTO MPUPOAONIOIB30BAHUS U DKOJIOTUIECKON O€30MacHOCTH.

CrepxHEBBIMH JJIEMEHTaMH Kypca (DM3WKHM Ha YpOBHE CpPETHETO OOIIero
oOpa3oBaHus SABISIOTCS (u3mueckue Teopur ((hopMHUpOBaHHME MPEACTABICHUN O
CTPYKTYpPE MOCTPOCHHS (PU3NYECKON TCOPUHU, POJIU (YHIAMECHTAIBHBIX 3aKOHOB M
NIPUHIIMIIOB B COBPEMEHHBIX MPE/ICTABICHUSAX O IPUPOJIC, TPAHUIIAX TPUMEHUMOCTH
TEOPUH, JJISI ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBIICHHUH H IPOIICCCOB).

CHCTEMHO-ICSITCIIBHOCTHBIN MOAX0] B Kypce (DU3HMKHU peaTu3yeTcs MPEexKIIe
BCETO 3a CUET OpraHU3allMu SKCIEPUMEHTAIBHOW NEATEeIHHOCTH OO0YJarOIIuXCsl.
Jliist 6a30BOTO YPOBHS Kypca (DU3HKH — 3TO MCIIOJIb30BAHNE CUCTEMBI (PPOHTATBEHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB | JTAOOpAaTOPHBIX pPabOT, KOTOPHIC B IPOTPaMMeE
no ¢uszuke oObEIUHEHBI B OOIIMN CHHCOK YYECHHUYECKUX MPAKTUYECKUX pPadoT.
Brigenenne B yka3aHHOM TepeyHe J1abopaTOpHBIX paboT, MPOBOIUMBIX IS
KOHTPOJISI ¥ OLIEHKH, OCYIIECTBIISIETCS] YYaCTHUKaMH 00pa30BaTEIbHOIO Mpoiiecca
UCXOJsl U3 OCOOCHHOCTEW IJIAaHUPOBAHMS W OCHalleHUs kaOuHeTa ¢usuxu. [lpu
3TOM oOecreunBaeTcs OBJAJCHHE OOYYAIOUIMMUCS YMEHHUSIMHU TPOBOAMTH
KOCBEHHBbIE W3MEPEHHs, HCCIEAOBAHMS 3aBUCUMOCTEH (PU3NYECKUX BEIUYUH H
MIOCTAaHOBKY ONBITOB I10 MPOBEPKE MPEAJIOKEHHBIX THIIOTE3.

Bonbioe BHUMaHKE yAENSIETCs PEeIISHUIO0 PACUETHBIX U KAUeCTBEHHBIX 3a/1a4.
[Tpu 3TOM 117151 pacUETHBIX 3a7]a4 MPUOPUTETOM SBIISIFOTCS 33/1a4 C SIBHO 3aJaHHOM
¢uznuecko MOJENbIO, TO3BOJIAIONIME TPUMEHITh H3YYCHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO paszjenia Kypca, TaKk U WHTETPUPYs 3HAHUS W3
pa3HbIX pa3nesnoB. (s KauecTBEHHBIX 3a/1ay IPUOPUTETOM SIBISIOTCS 3aJaHUS Ha
OOBsSICHEHHE TPOTEeKaHWS (PU3MUECKUX SIBICHUW W TPOIECCOB B OKPYKAIOMICH
KU3HU, TpeOyrommue BbIOOpa (U3MUECKOW MOMENW MJisi CUTyallud MPaKTUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpedoBanusiMu ®I'OC COO k MaTepUaibHO-TEXHUUYECKOMY
oOecrieueHnI0 y4eOHOTO mporiecca 0a30BbI ypOBEHb Kypca (PU3UKH HA YpOBHE
cpeaHero oOIIero oOpa3oBaHMsS OKEH HM3y4aThCs B YCIOBHSIX MPEIMETHOTO
kaOuHeTa (PU3WMKH WIM B YCIOBUAX WHTETPUPOBAHHOTO KaOWHETa MPEAMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA. B xabmHeTe Pu3uku JOMKHO OBITH HEOOXOIUMOE
nabopaTopHOoe OOOpYAOBAaHWE /IS BBIOJTHEHHUS YKA3aHHBIX B MPOrpamMme IIo
bu3HKe yUEHUIECKUX MPAKTUICCKUX pa0O0T U JEMOHCTPAIIMOHHOE 000PYyI0BaHNE.



JleMoHcTpanimoHHOe 0o0opyAoBaHue (GOPMUPYETCSI B COOTBETCTBHUU C
MPUHIUIIOM MUHHUMAJIBHOM JOCTATOYHOCTHU M  OOECIEYMBAET IMOCTAHOBKY
MEPEUYUCIICHHBIX B TMporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpALMM st
UCCIIEIOBAHUSI M3YYaeMBbIX  SIBJICHUH W  TPOLECCOB, OSMIHUPUYECKUX U
dbyHIaMEHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHECHUM.

JlabopaTtopHoe o00OpyJoBaHUE ISl YYEHUUYECKUX TMPAKTUYECKUX pPadboT
dbopmupyetcsi B BUJe TEMAaTHYECKUX KOMIUIEKTOB U OOECTIEUMBACTCS B pacuére
OJIHOTO KOMIUJIEKTa Ha JABYX oOOydamommuxcs. TemMaThyeckue KOMILIECKTHI
1a00paToOpHOTO OOOPYIOBAaHUS JOKHBI OBITh TOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJOTOBBIX M HUQPPOBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTENILHBIX CUCTEM B BUJIE IUPPOBBIX JTa00OpaTOpHUil.

OCHOBHBIMH 1IEJISIMU U3Yy4YeHUs GU3UKU B 00111eM 00pa30BaHUU SIBJISTFOTCS :

e (QopMHpOBaHHE HMHTEpPECa W CTPEMJICHUS OOYYaIOIIUXCS K HaydYHOMY
U3YUYEHUIO TPUPOJBI, PAa3BUTUE HUX HWHTEIJICKTYaJbHBIX W TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUS U (OPMHUPOBAHUE
UCCJIEIOBATEILCKOTO OTHOIIEHUS K OKPY>KAIOIIUM SIBJICHUSIM;

e (opMHpOBaHKME HAYYHOTO MUPOBO33PEHMSI KaK Pe3ysIbTaTa H3y4CHUs OCHOB
CTPOCHHMS MaTepuu U pyHIaMEHTAIbHBIX 3aKOHOB (DU3UKHU;

e (QopMmupoBaHHE YMEHUW OOBSICHATH SBJICHUS C HUCIOJIb30BaHUEM
bu3MUeCcKUX 3HAHUM ¥ HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBanue mnpencTaBiICHUN O poiud (DU3UKU [JIST PA3BUTUS JPYTUX
€CTECTBEHHBIX HaYK, TEXHUKH U TEXHOJIOTHU.

JlocTkeHue 3TUX 1efiel 00ecreurnBaeTcs peleHueM CIIeAyIoluX 3a1ad B

npolecce u3ydeHus Kypca pU3MKu Ha YpOBHE CpeIHEro o01iero 0opa3oBaHus:

e IMPUOOPETCHHUE CHCTEMBI 3HAHUH 00 00ITUX (PU3NIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpUSX, BKIIOYAsT MEXAaHHUKY, MOJEKYSIpHYI0 (HU3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPHU3UKH;

e (opmupoBaHue yMEHUN TPUMEHSTh TEOPETHUYECKUE 3HAHUSA IS
oOBbsiCHEHUS (PU3WYECKUX SBICHUNU B TPHUPOAEC U ISl TNPUHATHUA
IIPAKTUYECKUX PEUICHUN B IOBCEHEBHOM KU3HU,

e OCBOCHHME CHOCOOOB pELICHUS PA3TUYHBIX 3aJa4 C SIBHO 3aJaHHOU
duznueckor Monenbplo, 3a/ad, MOAPa3yMEBAIONIUX CaMOCTOSITEIBHOE
co3JlaHue (PU3MIECKON MOJICIH, aJICKBATHOU YCIIOBUSAM 3a1a4H;

e TMOHUMaHWE (U3UYECKHUX OCHOB W MPHUHIUIOB JEHCTBUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIQJICHHE METOJAMH CaMOCTOATENbHOTO MJIAHUPOBAHUS U TPOBEACHUS
du3rUecKnX HKCIIEPUMEHTOB, aHAIW3a M WHTEpHpeTanuu HWH(opMmaIuy,
OmpeieNIeHHs] JOCTOBEPHOCTH MOJYYEHHOT O PE3YIIbTATa;

e CO3[IaHME YCJIOBHM JJISI PA3BUTHUSI YMEHUM MPOECKTHO-HCCIEA0BATEIBCKOM,
TBOPYECKOMN JAEATEIBHOCTH.



B COLI ®I'bOY BILl «Opnénox» B 10-11 kmaccax npeamer «Pusukan
n3ydaeTcsi Ha 0a30BOM ypoBHE B 00béMe 136 yacos: B 10 kinacce — 68 yacos (2 yaca
B Hezeno), B 11 kimacce — 68 yacoB (2 yaca B HEACIIO).

Copepxxanue  00yueHUss 1O  NpeaIMeTy  «pu3MkKa» B CpeIHeu
obmeoOpazoBarenbHol mkone PI'BOY BIL[ «Opi€HOK» HOCUT NPAKTHKO-
OpPUEHTUPOBAHHBIN XapaKTep U CTPOUTCS HAa AKTUBHOM COYETAHUM TEOPETUUYECKUX
U MPAKTUYECKUX 3aHATUH C UCIOIb30BaHUEM LU(PPOBBIX JIaAOOpaToOpHil Mo PU3HKE.
B ycioBusix BpeMEHHOIO0 YUEHUUYECKOT0 KOJUIEKTHBA, MPAKTUKO-OPUEHTUPOBAHHBIN
MOJIXO0JT C YIIOPOM Ha JJAOOpaTOPHBIE U MPAKTUYECKUE 3aHATUS 110 (PU3HKE SBISETCS
3¢ (peKTUBHBIM cITOCOOOM MOBBIIICHHS KauecTBa 00pa30BaHMs U Pa3BUTHUS UHTEpeca
y4daliuxcs K nNpeMeTy.

Coaep:kaHue BOCHHUTATEJbHON padoThl B cCHUCTeMe peaju3anuu 3ajad
yueOHOro npeamera «Ousukar:
3ajmaun BOCHMTaHUsA B pamkax npeaMera «®dusuka» B CpeaHEH LIKOJE

peanu3yroTCsl MO MapajulesisiM U OCHOBHBIM HAIpPaBICHUSIM B COOTBETCTBUU C
dI'OC COO:

10 KJIACC:

1. I'paiknanckoe BocMTaHue

@opMHUPOBATH OTBETCTBEHHYIO TPAXKIAHCKYH0 TMO3ULUI0 4YEpPE3 aHalIu3
IPaKTUYECKOrO MPUMEHEHUSI 3aKOHOB MEXAHUKHU U 3JIEKTPUYECTBA B COLUAIBHOM
UHGpaCTpyKType (TpaHCIIOPT, SHEPreTHUKA, 0€30MACHOCTH).

Pa3BuBaTh HaBBIKM KOJUIEKTUBHOIO B3aWMOJICHCTBUS W CaMOYNPABICHUS
yepe3 paboTy B KOMaHaxX UK B Mapax.

BBoaUTh »1€MEHTHI TYMaHMTapHOTO M BOJOHTEPCKOTO TMOAXO0Ja 4YEpe3
U3YYCHHE TeM SHEPTrocOEPEKEHUS U PAIMOHAIBHOTO UCIIOJIH30BAHUS PECYPCOB.

2. IlaTrpuoTHYecKoe BOCIIUTAHHE

BenoMuuTh M 3akpenuTh OuorpadMu U OTKPBITHUS POCCHUCKUX YUEHBIX
(JTJomonocoB, CromnetoB, CeueHoB, S0m0o4ukoB) B 00JaCTH MEXaHUKU W
ANEKTPUYECTBA.

dopmMHUpOBATH OCO3HAHUE BKJIA/IA OTEUYECTBEHHOW HAYKHM B MUPOBOW HAY4YHO-
TEXHUYECKHM TTPOrpecc.

JIeMOHCTpUPOBaTh IPUMEPBI POCCUMCKUX TEXHUYECKUX JIOCTHKCHUU B
KOHTEKCTE M3y4aeMoro Marepuasia.

3. lyXOBHO-HPABCTBEHHOE BOCIIUTAHUE

@dopMupoBaTh OTBETCTBEHHOCTh y OOydYarOMMXCA 3a  TOCIEICTBUS
TEXHUYECKOTr0 MpOorpecca B acleKTax 3KOJIOTUH U 3J0POBbSL.

OOCyXaaTh DJTHUYECKHE AaCIEKThl TPUMEHEHUS (PU3NYECKUX OTKPBITHH,
BKJIIOYAsE MOpAajbHbIE AWIEMMBI, CBA3aHHBIE C COBPEMEHHOM TEXHHKOU U
SHEPronoTpeOICHUEM.

AHanu3upoBaTh peajbHbIe ATUYECKHE CUTYyallud B HaykKe (IIPOMBIILJICHHbIC
KaTacTpo(dbl, XanaTHOCTH JIFOJEH MPU MPOBEACHUN SKCIIEPUMEHTOB).



4. JcTreTH4ecKoe BOCIIUTAHHE

BocnuTeiBaTh  3CTETHYECKOE BOCHPUATHE YEpPE3 H3YYEHHE CUMMETPUHU
JBUKEHUS, 3aKOHOMEPHOCTENW TPAGKTOPUA U TAPMOHUH (PU3NYECKUX YPABHEHUU.

JleMOHCTpUpOBaTh  NPUPOJHBIE  SIBIEHUS  (IBHJKEHHE  KUAKOCTEH,
AJIIEKTPOMArHUTHBIE SIBJIEHUS (CEBEPHBIE CUSHMSI) KaK CPEICTBO Pa3BUTHS UYBCTBA
KpacoTbl IPUPOJIbI UEPE3 HAYKY.

5. TpyaoBoe BocnuTanue

O3HAKOMUTBH ¢ MHKEHEPHBIMU M TEXHUYECKUMU PO(ECCUsIMU, CBSI3aHHBIMU C
M3y4aeMbIMU pa3leilaMu B Kypce.

Pa3BuBaTh wuccaegoBaTENbCKUE M MPAKTHUYECKUE HABBIKM IOCPEICTBOM
nabopaTopHbIX ~ paboT, COOpPKM  DJIEKTPUYECKUX  LIeed W aHajuu3a
AKCHEPUMEHTAIBHBIX IAHHBIX.

dopMUpOBaTh OCO3HAHHOE OTHOILIEHHE K MPO(EeCcCHOHATBLHOMY BBIOOPY B
TEXHUYECKOU cdepe.

6. Jxosoruueckoe BOCIUTAHNE

Oco3HaBaTh BiIHAHME (U3UUECKUX TMPOIECCOB HA OKPYNKAIOUIYIO Cpeay
(TerodHepreTHKa, AMEKTPUIECTBO, TPAHCIIOPT).

BocnuTeiBaTh JIMYHYH0 OTBETCTBEHHOCTh 3a YCTOMYMBOE pPa3BUTHE 4YEpE3
U3y4eHHe (PU3UKHU OKPYKAIOUIEH Cpeibl.

7. LIecHHOCTH HAYYHOI' 0 O3HAHUS

dopMupoBaTh HAy4YHOE MHPOBO33pEHHE Yepe3 TMOHMMaHHE (U3HUECKUX
3aKOHOB.

Pa3BuBaTh umccienoBaTenbCKHE  yMEHHsS:  (QOpPMYIHpPOBATH  THIIOTE3HI,
IIPOBOJUTH 3KCIIEPUMEHTBI, AHATU3UPOBATH PE3YJIbTATHI.

BpInoyHATE HCCen0BaTENbCKUE MPOEKTHI 110 MEXaHHUKE, TEPMOJUHAMUKE U
AJIEKTPUYECTBY.

11 KJIACC:

1. I'paxxnanckoe BocIMTAHWE

AHanu3upoBaTh NpPUMEHEHHE (U3MYECKUX 3HAHWA B COIMAIBHON cdepe:
0e30MacHOCTh AaTOMHOM SHEPTETUKH, IIEKTPOCBSA3b, MEAUIIMHA, TPAHCIIOPT.

Pa3BuBaTh HAaBBIKM KOHCTPYKTHBHOTO B3aUMOJEHCTBHS B KOJUIEKTUBE IpU
BBITIOJIHEHUHU HUCCIIEIOBATENIbCKUX U TPYIIIOBBIX 3a]1ay.

2. ITaTpuoTHYecKkoe BOCIIUTAHUE

O3HaKOMUTh M 3aKPENUTh 3HAHUS O JIOCTHKEHUSIX POCCHUMCKUX YUYEHBIX
(Kypuaros, Modde, bacos, [Ipoxopos, Kanuiia).

®opmupoBaTh 0OCO3HaHME ponu Poccum B pa3BUTHH SIAEPHOM M KBAaHTOBOM
Gu3MKH.

[IpoBogute  uHpOpMAIMOHHYIO  pabOTy MO  MOMYyJIApU3ANMH  HA
MaTPUOTUYECKUX MEPONPUSITHUSX: BBICTABKAX, OJIMMIHUANAX, MPOCBETUTEIbCKOM
NEATENbHOCTH HA OCHOBE JIOCTH>KEHUN OTEUYECTBEHHOM HAaYKH.

3. lyXOBHO-HPABCTBEHHOE BOCIIUTAHUE



IIpoBOIUTE AUCKYCCUHU 110 BOIIPOCAM MOPAJIBHOU OTBETCTBEHHOCTU YUYCHBIX.

AHanu3upoBaTh UCTOPUUECKHE MPUMEPHI BIMSHUS HAYYHBIX OTKPBHITHUM Ha
Cynb0y 4eIoBeUeCTBa.

BocnuTeiBaTh CIOCOOHOCTh MPUHUMATh HPABCTBEHHBIE PELICHUS, OMUPAsCh
Ha MOpaJbHbIC U HAyYHbIE IECHHOCTH.

4. IcreTnyecKoe BOCIMTAHNE

JIeMOHCTpUPOBATh CTETUYECKYIO IIEHHOCTh (DU3UYECKUX SIBICHUM: CIIEKTPHI,
UHTEpPEPEHLIMS, MOJIIPU3ALUs CBETA.

dopMHUpPOBaTh OCO3HAHUE TAPMOHUM MPUPOJLI UYEpe3 3aKOHBI OINTHKH,
BOJIHOBBIE 1 KBAHTOBBIEC MPOIIECCHI.

Pa3BuBaTh 4yBCTBO ACTETUKU HAYYHOTO MBIIIICHUS U TBOPUECTRA.

5. TpyaoBoe BocnuTaHue

Pacmmmpsars npeactaBieHust o mpodeccusix B 00JacTH SJI€PHON dHEPreTUKH,
JIA3ePHBIX TEXHOJOTUH, TEICKOMMYHUKAIIUM ¥ KBAHTOBBIX BHIYUCIICHUH.

PeanuzoBeiBath KOMILICKCHBIE HCCIIEIOBATEILCKUE ITPOCKTHI c
UCITOJIb30BaHUEM ITU(PPOBBIX TEXHOJIOTHH U Ja00paTOPHOTO 000PYI0BAHMUS.

['oToBUTH K OCO3HAHHOMY NMPOGECCHOHAIBHOMY BbIOOPY B cdhepe Ppu3nku u
CMEKHBIX JTUCITUTIINH.

6. JxosoruyecKkoe BOCIUTAHNE

AHanmu3upoBaTh BO3JEHCTBHE HDHEPreTUKHM HA JKOJOTHUIO: aTOMHBIC
AIEKTPOCTAHIINHU, BO30OHOBIIIEMbIE HICTOUHUKHU YHEPTUU.

OO6cyxnaTh MOCIEACTBUS TEXHOTCHHBIX KaTacTpod MU MyTH YCTOMYHMBOIO
pa3BUTHSL.

7. LIecHHOCTH HAYYHOT' 0 O3HAHUS

@opMHUpPOBATH HAYYHOE MHMPOBO33PEHHE HAa OCHOBE HW3YYEHHS TEOPUU
OTHOCHUTEJIBHOCTH, KBAHTOBOW (PM3UKU U acTPOHU3UKH.

[TpoBoauTH UH()OPMAIIMOHHYIO paboty 1o MO YJISIPU3ALIAH
UCCJIE0BATEIbCKON JIEATEIIBHOCTH.

PaGoTarh ¢ cOBpeMEHHBIMU HayYHBIMU UCTOYHUKAMH U HAYYHO-TIOMYJISIPHON
JIATEPATYPOH.

dopmupoBaHue (QPYHKIIMOHATBHOW TPaAaMOTHOCTH OOYyYaIOIIMUXCS B paMKax
Kypca ¢usuku 10—11 kmaccoB HampaBIeHO HA Pa3BUTHE CIIOCOOHOCTU MPUMEHSTH
3HaHUS 1O TMPEIMETY B peabHbIX JKU3HEHHBIX, COLMAIBHO 3HAYMMBIX U
poeCCHOHAIILHBIX CUTYyAIUAX. Y YUTHIBas 0COOCHHOCTH 00pa30BaTEIbHOM CPeIbl
COMII BALL «Opnénok», 3anaun (PyHKITMOHAIBHON TPaMOTHOCTU B Kypce (pu3uku
BKJIIOYAIOT:

1. Pa3BuTHe eCTeCTBEHHOHAY4YHOH IPAMOTHOCTH:

dopMupoBaHUE YMEHUN HMHTEPIPETUPOBATH (PHU3WYECKUE SBICHUS W
MPOIIECCHI, MCTOB30BaTh (PU3MUYECKHE 3HAHUSA 11 OOBSICHEHHS OKPYKAIOIIETO
MHpa.

YMmenne  GopMynupoBaTh ~ THUIOTE3bl, TMPOBOJWTH  HAONIOACHUS U
AKCHEPUMEHTHI, 00pabdaThiBaTh U aHAIM3UPOBATH JAHHBIC, AENaTh 0OOCHOBAHHBIC
BBIBOJIBI.



Pa3BuTue HaBBIKOB MOJAEIUPOBAHUS (PU3HUYECKUX MPOLIECCOB (B TOM YHUCIE C
MpUMEHEHUEM U(POBBIX UHCTPYMEHTOB).

2. ®opMHpPOBaHUE YNTATEIbCKOI IPAMOTHOCTH:

Pabota ¢ paznuyHbIMM HCTOYHHMKAMU HHQOpMauuu (HayYHO-NOMYJISPHbBIE
cTaThu, UHPoOrpaduKa, CXeMbl, TAOIUIIBI, TEXHUYECKUE OMUCAHMUS).

AHanu3 U MHTEpHpeTalus TEKCTOB ¢ (U3MYECKUM COJIEP)KaHUEM, YMEHHE
BBIJICNIATH [VIABHOE, YCTAHABIMBATH MPUUYUHHO-CJIEACTBEHHBIE CBSI3U.

3. duHaHCOBasi M MATEMATHYECKasi TPAMOTHOCTh:

[Ipumenenue ¢usznueckux Gopmys B NPAKTUUYECKUX 3a7adax, CBS3AHHBIX C
pacuéramu 3aTpat sHepruu, momnoctH, KI1/1, Terionepenayuu u T.1.

Onenka 53HeprodHPEeKTUBHOCTH MPUOOPOB, BBIUUCICHUE SKOHOMHYECKU
BBITOJHBIX YCIIOBUHM IKCILTyaTallMd TEXHUKH.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupone. HaydHble MeTOIAbl NO3HAHUS OKPYKAIOLIETO
MHpa. PoJib 3KkcrieprMeHTa ¥ TEOPUHU B POLECCE TO3HAHUS PUPOIBL. DKCIIEPUMEHT
B (pusuke.

MopaenupoBanue (U3MUYECKUX SBIEHUN M mpoueccoB. HaydHble rumotessl.
duznyeckre 3aKOoHbI U TeOpuH. ['paHUIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (GOPMHUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIOJIEH.

Jlemoncmpayuu

AnHanoroBele U UU(POBbIE H3MEPUTENbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe aBmxeHHE. OTHOCUTEILHOCTh MEXAHUYECKOTO JIBUKCHMUSI.
Cucrema otcuéta. TpaekTopusi.

ITepemernienne, CKOpOCTh (CpelHsIi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOYKH, UX MPOCKIHUH HAa OCHU CHUCTEMBI KOOPJIMHAT.
Ciio)xeHue nepeMenIeHnil U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSMOJIMHEHHOe IBIKeHHe. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOpPEHMS, MNYTH U TNEpeMEIICHUA
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuposmmHeitHoe nerxenue. JBikeHre MaTepualibHOM TOYKH IO OKPY>KHOCTH
C IOCTOSIHHOW MO MOJYJIIO CKOPOCTBIO. YTJIOBass CKOPOCTh, JIMHEWHAsA CKOPOCTH.
ITepuon u wactora obpamieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHE.

TexHuuecknue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBH)KEHUE CHAPSJ0B, LICNIHBIE U PEMEHHBIE NTEpEaadu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WIUTIOCTPALMS KMHEMATUYECKHX XapaKTePHUCTHK
JBUYKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KEHHOM MPOCTPAHCTBE.

HabGmronenne nBMkeHHs Tena, OPOMIEHHOTO TIOJ] yIJOM K TOPU30HTY H
TOPU30HTAIIBHO.

N3mepenune yckopeHusi CBOOOTHOTO TaJICHUS.

Hanpagnenne ckopocTy Ipu ABUKEHUHU 10 OKPY>KHOCTH.

Vuenuueckuii akcnepumenm, 1abopamopHsie pabomol



N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJBIO ONMPEICICHUS MTHOBEHHOM
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NOYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCJICIOBATENILHBIE PABHBIE MPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydyeHne nBUKEHUS LIapUKa B BA3KOU KUIAKOCTH.

N3yuenue nBuxeHus Tena, OPOIIEHHOT0 TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  ['amunes. Ilepsblii  3axkoH  HeroToHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3uinuu cui. Bropoii 3akon HetoToHa 1151
MarepuanbHON TOUKU. TpeTuii 3akoH HproTOHA /1711 MaTepUalIbHBIX TOYEK.

3akoH BcemupHOro TtaroteHus. Cuma Tspkectd. IlepBas kKocMmudeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (moxosi, CKoyibkeHus1, kauenus ). Cuia tperus. Cyxoe
TpeHue. Cuiia TpeHUsl CKOJIbKEHUS U cuiia TpeHus mokos. Koadduiment tpenus.
Cuna conpoTUBIICHUS NPU IBUKEHUU TEJA B )KUJAKOCTU WM Ta3e.

[TocTynarenpHOE U BpalaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT cuiabl OTHOCUTENIBHO OCH BpauleHus. llnedo cuibl. VYcioBus
paBHOBECHS TBEPAOTO TEJA.

TexHuueckue yCTpOMCTBA U IPAKTUYECKOE IPUMEHEHHUE: IOAIIUITHUKM,
JIBU)KEHUE UCKYCCTBEHHBIX CIITyTHUKOB.

Jlemoncmpayuu

SIBrienue nHepuUn.

CpaBHeHuEe Macc, B3aUMOJIEUCTBYIOIIUX TEN.

Bropoit 3akon HeroToHa.

N3mepenue cui.

CnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Ae(OpMAaIIHH.

HesecomocTts. Bec Tena npu yCKOpeHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAUYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBecHs TBEPAOro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3yuenue nBmxeHus Opycka 1Mo HaKJIOHHOW MIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYIOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3HOBOM 00pasIie, OT uXx AehOopMaIiiH.

UccnenoBanne ycinoBUii pPaBHOBECHS TBEPAOrO TeEJd, HWMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3akonvt coxpanenus 6 mexaHuke

NMnynbc MarepuanbHOM TOUKHM (Tesia), CUCTEMbl MaTE€pUAIbHBIX TOYEK.
NMnynbsC cuinbl M M3MEHEHUE HMIYJIbCAa Tela. 3aKOH COXPAHEHUS HMITYJbCa.
PeaktriBHOE IBHXKEHUE.



Pabota cunbl. MOITHOCTD CHJIBL.

Kunernueckass sHeprusi MaTepHaJbHOM TOukH. Teopema 00 HW3MEHEHHH
KUHETUYECKOU IHEPTUH.

[ToreHumnanbHas DHEPrus. IToreHuunanbHas DHEPrus YIPYTro
nedhopMHpOBaHHON Npy>kuHbI. [loTeHIIManbHas SHEPrUs Tena BOJIU3U MOBEPXHOCTH
3emuu.

[TorennmanbHple ¥ HENOTEHIMAJIbHBIE  CHUIIBL. CBsa3p  paboOTHI
HEMOTEHIHAIBHBIX CUJI C U3MEHEHHEM MEXAHUYECKOM SJHEPTUH CUCTEMBI TeJl. 3aKOH
COXpPaHEHHUsI MEXaHUYECKOU SHEPIUMU.

Yipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckue yCTpOMCTBAa M IIPAKTUYECKOE IPUMEHEHUE: BOJOMET, KONED,
IIPY>KUHHBIA [TUCTOJIET, JBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

[lepexoa moTeHIMATBbHON YHEPTUU B KHHETHUECKYIO U 00paTHO.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3yuyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JIBYX OIMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3MEHEHHEM MEXaHWYECKOW SHEpPruu
TeJla Ha IPUMEpPE PACTSKEHUsI PE3UHOBOTO JKI'YTa.

Paznen 3. Mosiekyasipuasi pu3uKa ¥ TEPMOJMHAMMKA

Tema 1. Ocnosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUSI MOJEKYJISIPHO-KMHETUUECKOW TEOPUU U UX OIBITHOE
obocHoBanme. bpoyHoBckoe nBmwkeHue. Juddys3usa. Xapakrep ABMKECHUS W
B3aMMOJICVICTBUSA YacTUI[ BemlecTBa. MoOJEnu CTPOEHHS Ta30B, JKUIAKOCTEU U
TBEPJBIX TEJI M OOBSICHEHHE CBOMCTB BEIIECTBAa HA OCHOBE ATUX Mojieel. Macca u
pasmepsl Mojiekys. KonudectBo BemectBa. [loctosinHas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u €€ uaMmepenue. lllkana temneparyp
[enbcus.

Mopgens  uneanpHoro ra3za. (OCHOBHOE  ypaBHEHHE  MOJICKYJISIPHO-
KMHETUYECKOW TEOpHH HACAIBHOTO raza. AOCONIOTHas TeMmIeparypa Kak Mepa
CpEIHEM KWHETMYECKOW SHEPruy TEIJIOBOTO JBWXEHMsA dvacTtuil rasza. [llkana
temiiepatyp KenbBuna. ['a3oBbie 3akoHBI. YpaBHeHue MenaeneeBa—Knamneipona.
3akoHn JlanbToHa. M30mporecchl B UI€aIbHOM ra3e ¢ MOCTOSHHBIM KOJUYECTBOM
BemiecTBa. ['paduueckoe mpencTaBIeHUE H3O0MPOIECCOB: HM30TEpMa, H30X0pa,
n3o0bapa.

TexHnuecknue yCTpOMCTBA M IPAKTUYECKOE MIPUMEHEHHE. TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOLIME JHCKPETHOE CTPOCHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHEHHM.

OnbiThl 10 qU(Py3Un KUJIKOCTEH U Ta30B.



Mopens OpOyHOBCKOTO IBUKEHUS.

Mopnens onbita HTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHUE MEKMOJIEKYISIPHOTO
B3aUMOJICCTBUS.

Mogens, WUTIOCTpUPYIOIIasi IPUPOY JaBJICHUS ra3a Ha CTEHKH COCy/a.

OnbITel, WUTIOCTPUPYIOIIUE YPAaBHEHUE COCTOSHUSA MJCAIBHOTO Tasa,
H30IPOIECCHI.

Vuenuueckuii skcnepumenm, nabopamopmusie pabomel

Ornpenenenne Macchl BO3AyXa B KJIAaCCHOM KOMHAaTe Ha OCHOBE MU3MEPEHUU
00bEéMa KOMHATHI, JaBJICHUS U TEMIIEPaTyphl BO3/lyXa B HEH.

UccnenoBanue 3aBUCUMOCTU MEXKIY MapaMeTpaMu COCTOSTHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

Tepmonunamuyeckass cuctemMa. BHYTpeHHsiE SHEprusi TEpMOJIMHAMUYECKON
CUCTEMBI U CrIocOObI €€ u3MeHeHus. KonnuecTBo TermioTel U pabora. BHyTpeHHssI
SHEPrusi  OJHOATOMHOTO  HWJeallbHOrO  Ta3a.  Buasl  Temonepenayu:
TETJIOMPOBOIHOCTh, KOHBEKIIMS, U3TyUyeHUEe. YIeabHas TEII0EMKOCTh BEIeCTRA.
KonnuecTBo TermoTsl mpu Temionepeaaye.

[TonssiTue 06 amuabatHOM mporecce. I[lepBbIii 3aKOH TEPMOIUHAMUKHU.
[IpumeneHue mepBOro 3aKOHAa TEPMOJAWMHAMHKU K wu3omporieccaM. ['paduueckas
UHTepIpeTalus paboThl rasa.

Bropoii 3akon TepmoanHamuku. HeobpaTuMocTs mpoiieccoB B MPUPO/IE.

TennoBele  MamwuHbl.  [IpyHOUOBI ~ AEHCTBHA  TEIUIOBBIX  MAIIUH.
[IpeoGpa3oBanus HSHEpPruM B TEIUIOBBIX MaminHax. KoadduimeHt mnose3Horo
nevictBus TerioBod MammHbL. [lukn KapHo u ero kosd@uimeHT Mmojae3Horo
JENCTBUS. DKOJIOTUYECKHUE MPOOIEMBI TETNTIOIHEPTETHKH.

TexHuueckne YCTPOMCTBA M MPAKTUYECKOE NPHUMEHEHHUE: JIBUTATEIb
BHYTPEHHETO CTOpaHUs, OBITOBON XOJOIUIBLHUK, KOHTUIIUOHED.

Jlemoncmpayuu

H3MmeHeHne BHYTpPEHHEW SHEPrUU Tejla MPH COBEPUICHUU pPaOOTHI: BHUIET
npoOKku U3 OYTBUIKM TIOJ JEMCTBHEM CXATOro BO3[yXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe MyTEéM TpeHUs (BUIACOAEMOHCTpALUs).

N3meHeHne BHYTpEeHHEN SHEPTHUH (TeMIIEpaTypbl) Tejla NpH TEeIIoNepeaye.

OmneIT 0 a1MabaTHOMY PACITUPEHHIO BO3/1yXa (OIBIT C BO3AYIITHBIM OTHUBOM).

Mogenu napoBoil TypOUHBI, IBUraTeNsi BHYTPEHHETO CTOPaHUsl, PEAKTUBHOIO
JBUTATETIS.

Yuenuueckuii skcnepumenm, rabopamophule pabomoi

N3mepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeuwecmea. Dazoevie nepexoovt

[TapoobOpazoBanue u koHaeHcanusa. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCUTEJIbHAS BJIAXXHOCTh BO3Ayxa. HaceimeHHbld mnap. YnaenbHas TEIIIOTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUSI OT JIaBJICHHUSI.



Teépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
kpuctaioB. JKuakne xpucramisl. CoBpeMeHHble Marepuanbl. [lnaBineHne u
KpUCTajsin3anus. Y aenbHad Terora miasieHus. Cyonumanus.

VYpaBHeHHe TeMI0BOroO OajgaHca.

TexHuuyeckre ycCTpOHCTBA M MpPaKTUYECKOE IPUMEHEHUE: TUTPOMETpP H
MICUXPOMETP, KAJOPUMETP, TEXHOJIOIMHU MOJIYYEHHUsS] COBPEMEHHBIX MaTEpHalIOB, B
TOM YHKCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX APOB.

Kunenue npy noHM>KEHHOM JIaBJICHUU.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HaGmionenre HarpeBaHus U MJIaBiIeHUS KPUCTANIMYECKOTO BEILIECTBA.

JleMoHCTpalus KpUCTaioB.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3mepeHre 0THOCUTENHbHOM BIXKHOCTH BO3IyXa.

Paznen 4. JiaekTpoguHaMHuKA

Tema 1. dnekmpocmamuxa

DIeKTpHU3alus Te. DNEKTPUIECKUH 3apsi. J[Ba Buaa 3J€KTPUIECKUX 3apsiI0B.
[IpoBOHMKM,  OHUAJIEKTPUKK W TOJAYNPOBOJAHUKH. 3aKOH  COXpaHCHUs
ANEKTPUUYECKOTO 3apsa.

B3aumopericteue 3apsinoB. 3akoH Kynona. ToueuHbl 37€KTPUYECKUN 3apsl.
Onektpuueckoe rmone. Hamnpsk€HHOCTh  3iiekTpudeckoro mnods. IIpuHnun
CYNEPHO3ULUH ANEKTPUYECKUX Tosieil. JIMHUKM HanpsyKEHHOCTH AJIEKTPUUYECKOTO
HOJISL.

Pabota cun anekTpocrarnueckoro nosist. [lorennuan. Pa3HocTh MOTEHIIMAIOB.
[IpoBOAHMKHM W [HUAJIEKTPUKUA B BJIEKTpOCTaTUYecKoM moiie. [luanexkrpuyeckas
IPOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DIeKTpOEMKOCTh MJIOCKOr0 KOHJIEHCATOpa.
DHeprus 3apsiKEHHOT0 KOHIEHCATOopA.

TexHuueckue yCTpPOWCTBA M NPAKTHYECKOE IPUMEHEHHUE: JIIEKTPOCKOIL,
AIEKTPOMETpP, dBIEKTPOCTATUUECKas 3aluTa, 3a3eMJICHHE DIIEKTPOINpPHOOPOB,
KOHJIEHCATOP, KONMMPOBAJIbHBIN alliapar, CTPYUHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOoNCTBO M MIPUHIMUIT JEUCTBUS DIEKTPOMETPA.

B3anmopelicTBre HaNEKTPU30BaHHBIX TE.

DIEKTPUUECKOE T0JIE 3apsIKEHHBIX TEll.

[IpoBOTHUKH B 3JEKTPOCTATUUECKOM IIOJIE.

DJNIeKTpOCTaTHYECKAs 3aIlluTa.

JIM3IEKTPUKH B AJIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAau
IJTACTHH, PACCTOSIHUS MEXAY HUMU U TUAJIEKTPUUECKOW MPOHUIIAEMOCTH.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOPa.

Vuenuueckuii sxcnepumenm, nabopamophwvie pabomwi



N3mepenue aneKkTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtii 3nekmpuyeckuit mok. Toxu é paznuunwix cpeoax

DJIEKTPUYECKUN TOK. YCIIOBUSL CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA.
Uctounnku Toka. Cuna toka. [IoCTOSHHBIN TOK.

Hanpsixenne. 3akon OMa 11 yyacTka LEnu.

DNEKTPUYECKOE CONMPOTUBJIEHUE. Y IEIBHOE CONPOTHUBICHUE BEIIECTBA.
IlocnenoBaTenpHOE, NApAILIEIBHOE, CMEIIAHHOE COEAMHEHNE MPOBOJHUKOB.

Pabora oanexkTpuueckoro Toka. 3akoH Jlxoyms—Jlenna. MomiHOCTb
AIEKTPUYECKOTO TOKA.

DIIEKTPOABWIKYIIASI CUJIa U BHYTPEHHEE COMPOTHUBJIECHUE HCTOUYHHKA TOKA.
3axon Oma /1715 TOJIHOM (3aMKHYTOM) anekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DJIEKTpOHHAsI ~ MPOBOJAMMOCTb  TBEPIBIX  META/UIOB.  3aBUCHUMOCTH
CONPOTHUBIICHUSI METAJJIOB OT TeMIIepaTypbl. CBEPXIPOBOIUMOCTb.

DIIEKTPUUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MyYKOB.

[TonynpoBOHUKH. CobGcTBeHHas u MpUMECHasI POBOAUMOCTD
noJryripoBoAHUKOB. CBoMicTBa P—N-niepexoaa. [lomynpoBoIHUKOBEIE TPUOOPHI.

DJIEKTpUYECKUM TOK B pacTBOpax M  paciuiaBax  dJIEKTPOJIMTOB.
DNEKTPOIUTHYECKAS AUCCOLMALNS. DIEKTPOIIN3.

DJIeKTpUUECKU TOK B Ta3zax. CaMOCTOSTENbHBIM M HECAMOCTOSATEbHBIN
pazpsan. Monuus. [Lnazma.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: aMIIEpMETP,
BOJIbTMETP, pEOCTaT, HCTOYHUKH TOKA, OJJIEKTPOHArpeBaTeNIbHbIE MPUOOPHI,
ANEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN U0,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYIIPOBOTHUKOBBIN TNO/, TaTbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsIKEHUSL.

3aBUCUMOCTh CONPOTUBIIEHUS LWJIMHAPUYECKUX IMPOBOJHUKOB OT JJIMHBI,
IUIOIIAM ITOIIEPEYHOr0 CEYEHUs U MaTepHUala.

CmemaHHOe COeAMHEHNE MPOBOAHUKOB.

[IpssMoe wu3MepeHue BIEKTPOIABMXKYIIEH cuibl. KopoTkoe 3aMbIkaHue
rajJbBAHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBJICHHUS.

3aBUCHUMOCTH COMPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psia v MPpOBOJIUMOCTh BO3AYXa.

OaHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydyeHne cMemanHoro COeIMHEHNS PE3UCTOPOB.

N3Mepenne 37eKTpOABHKYIIEN CHIIBI UCTOYHMKA TOKAa M €r0 BHYTPEHHETO
COIIPOTUBJICHUSL.

Hab6monenne smekTpoaunsa.

Me:xknpeaMeTHbIe CBA3H



N3yuenue kypca ¢usuku 6a3oBoro ypoBHsa B 10 Kiiacce oCyHIECTBISETCS C
yu€TOM COJEp)KATENbHBIX MEXIPEAMETHBIX CBSI3€d € KypcaMH MaTeMaTHKH,
OMOJ0ruu, XUMHH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnvle nowsimus, CBSI3aHHbIE C M3YYEHHEM METOJOB HAy4HOTO
MO3HAHM: SIBJICHWE, HAY4HBIH (hakT, rumores3a, (Qu3ndeckas BeJIMYMHA, 3aKOH,
TEOpHsl, HAOIIOIEHNE, SIKCIIEPUMEHT, MOAEIMPOBAHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuka: pemieHue CHUCTEMBI ypaBHEHHWH, JHWHEHHas QYHKIHS,
napabona, runepOosna, ux rpadukd U CBOMCTBA, TPUTOHOMETPUUYECKHE (DYHKIIMH:
CHUHYC, KOCHHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKIAECTBO,
BEKTOPHI M UX MPOCKIIMHA Ha OCH KOOPJMHAT, CJI0KEHHE BEKTOPOB.

buonozusn: Mexannyeckoe JBUKEHUE B JKMBOW mpupoje, Auddys3us, ocMmoc,
TETNIOOOMEH KHUBBIX OPTaHU3MOB (BUABI TEIUIONEpEavn, TEIJIOBOE paBHOBECHE),
AIIEKTPUYECKHE SIBIICHUS B KUBOW MPHUPOJIC.

Xumus: TUCKPETHOE CTPOCHHE BEILIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAS MAcCa, TETUIOBBIE CBOMCTBA TBEPIBIX TE, JKUAKOCTEH U ra3oB,
AJIEKTPUYECKHE  CBOMCTBA  METAUIOB,  JJIEKTPOJIUTUYECKass  JUCCOLMALIMS,
rajibBaHUKa.

I'eoepagpus: Bna)xHOCTb BO3/lyXa, BETPbI, OapOMETP, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHUE IBUKEHHUI C HCIOJIb30BAaHHUEM MEXAHHU3MOB,
yu€T TpeHHS B TEXHHKE, MOJIIIUITHUKH, WCIIOJb30BaHHE 3aKOHA COXPAaHCHUs
UMIIyJbCa B TEXHUKE (pakera, BOJOMET W Jpyrue), ABUraTellb BHYTPEHHEIO
CrOpaHusi, napoBas TypOHHA, OBITOBON XOJOJWJIBHUK, KOHIUIMOHEDP, TEXHOJIOIHH
HOJYyYEHUs] COBPEMEHHBIX MaTepHalloB, B TOM 4YHUCJIE HAHOMATEpUaJoOB, M
HAaHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYEeCKas 3alluTa, 3a3eMJIEHHE 3JIEKTPOIpUOOpOB,
KCEPOKC, CTpYHHBI HPUHTED, AJIEKTpOHArpeBaTeIbHbIE npudopHl,
AJIEKTPOOCBETUTENIbHBIE TPUOOPHI, rabBaHHUKA.

11 KIJACC

Paznen 4. JiaekTpoguHaMuKa

Tema 3. Macnummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocTostHHBIE MarHUTHI. B3anMO1€MCTBUE ITOCTOSTHHBIX MAarHUTOB. MarHuTHOE
nosne. Bektop MarauTHOM MHAYKUMU. [[pUHIUII Cynepro3UIIMM MarHUTHBIX MOJIEH.
JlvHMM MarHuTHOW WHAYKIUH. KapTWHA JWMHUNA MArHUTHOM WHIYKIIMW TOJISI
MOCTOSTHHBIX MarHUTOB.

MarautHoe 107€ MPOBOAHHMKA C TOKOM. KapTuHa JHMHUHA WHIYKIUH
MarHuTHOTO TOJS JJIMHHOTO MNPSMOT0 MPOBOJHHUKA W 3aMKHYTOI'O KOJIBLIEBOTO
MPOBOJIHUKA, KaTYIIKK ¢ TokKOM. OnbIT IpcTena. BzaumoaeicTBue npoBOJHUKOB €
TOKOM.

Cuna AMnepa, €€ MOJIyJIb U HampaBJICHHUE.

Cuna Jlopenua, e€ Moly/ib U HarnpaBiieHHe. JIBuKeHre 3apsyKeHHOW YaCTULIbI
B OJTHOPOJHOM MarHuTHOM mojie. Pabota cumsl JlopeHa.



SIBiieHne  BJIEKTPOMAarHUTHOM UHAYKUMU. IIoTOK BekTOpa MarHUTHOU
MHIAYKIMHU. OJIEKTPOABMKYIIAs CWJIA HWHAYKOUH. 3aKOH JJIEKTPOMAarHUTHOMN
naaykuuu dapanes.

BuxpeBoe nsnexkrpuueckoe mosie. ODJIEKTPOABUKYIIAs CUJIa WHIYKIUUA B
IIPOBOJHHUKE, IBUKYIIEMCS IIOCTYIIATEIBHO B OHOPOJHOM MAarHUTHOM IIOJI€.

ITpasuno Jlenua.

NHnykTuBHOCTE.  SIBIEHHME CaMOMHAYKUMH. OJIEKTPOABWKYLIAs CHIIA
CaMOUHAYKIIUH.

OHeprusi MArHUTHOTO MOJISL KATYIIKH C TOKOM.

DIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTPOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: II0CTOSIHHBIE
MAarHMThl, JJIEKTPOMArHUTBI, DJIEKTPOJABUrATENIb, YCKOPUTEIM DJIEMEHTAPHBIX
YaCTHULl, UHAYKIIMOHHAsS 1€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKIJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMY MAarHUTHOTO TIOJISL.

B3aumopericteue 1ByX POBOJIHUKOB C TOKOM.

Cuna Amnepa.

HenctBue cuibl JIopeHa Ha HOHBI AJIEKTPOJIUTA.

SIBiieHnE IIEKTPOMArHuTHOW UHIAYKIIU Y.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOABIKYIIEH CUJIbI MHAYKIUU OT CKOPOCTH HU3MEHEHUS
MAarHMTHOTO IOTOKA.

SIBrieHne caMOUHIYKIIUH.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3ydyeHrne MarHuTHOrO OIS KaTYIIKHA C TOKOM.

HccnenoBanne AeUCTBUS IOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sSBICHUS 2JIEKTPOMArHUTHON MHIYKIUU.

Paznen 5. KosneOanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHUmMHble KOJ1e0anus

Konebarenbnass  cuctema.  CBOOONIHBIE  MEXaHWYECKHE  KoeOaHMUS.
INapmonunyeckue konebanus. [lepuon, wacrtora, amruutyna u ($aza KoieOaHUH.
[IpyxvHHBIN MasATHUK. MareMaTU4eCKU MasSTHUK. YPAaBHEHHE TapMOHHUYECKUX
kosnebanwmii. [IpeBparnieHne sHepruy NPy TAPMOHUYECKUX KOICOAHMSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMArHUTHBIC KOJIeOAaHWS B
UJCaTbHOM KOJIe0ATETbHOM KOHTYpe. AHAQIOTUS MEXAY MEXaHHUYECKUMH U
ANeKTpoMarHuTHeIMU Konebanuamu. @dopmyna Tomcona. 3akoH CcoOXpaHEHHS
SHEPI'UM B UJEATBbHOM KOJe0aTEeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojleOaHUSX. BBIHYKIEHHBIE MEXaHUYECKHE
KoJnebanus. Pezonanc. BeIHYK/I€HHbBIE 3JIEKTPOMArHUTHBIE KOJICOaAHUS.



Ilepemennslii  TOK. CHHYCOMIANbHBIA NEPEMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOTO TOKA. AMIUIMTYJHOE M JCUCTBYIOIIEE 3HAYEHUE CHIIBI TOKAa M
HaIpPsHKCHMS.

Tpancdopmatop. [IpousBoacTBo, nepenadya U NOTPEOICHUE ANEKTPUUECKOU
SHEPIUM. DKOJOTMYECKUE PUCKU IIPU IMPOU3BOJCTBE JJIEKTpo3Hepruu. Kymbrypa
WCIIOJIb30BAHUS JIEKTPOIHEPTUH B ITIOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOMCTBA M INPAKTHUYECKOE IIPUMEHEHHE: BJIEKTPUYECKUU
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHUU AJIEKTPONEPEAAY.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KosieOaTeabHON CcUCTeMBbl (MPY>KUHHBIA WM
MaTEMaTUYECKUN MAsSTHUK).

HaGmonenue 3aTyxaronmx KojaeoaHui.

HccnenoBanne cBOWCTB BBIHYXICHHBIX KOJIEOAHUH.

Ha6monenue pe3onanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIEOAHMUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAMPSDKEHUS] OT BPEMEHH) IS
ANEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3sonanc mnpum mocnenoBaTeNbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKU
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Mogenb IMHUY 3JIEKTPONEPEIaUn.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

HccnenoBanne 3aBUCUMOCTU MEPUOAa MalbIX KoieOaHM Tpy3a Ha HUTH OT
IUTMHBI HUTH U Macchl Tpy3a.

NccnenoBanne nepeMeHHOr0 TOKa B LEMHU U3 MOCIEA0BATEIBHO COETUHEHHBIX
KOHJIEHCATOpa, KaTyIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNIHbBLE 60TIHbL

MexaHnueckue BOJIHBIL, ycCIOBHS pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHusi W JyuHa BoJiHBL. [lomepeyHble W TPOJOIBHBIE BOJIHBI.
Nutepdepennus u qudpakius MEXaHHUIECKUX BOJTH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

DONEeKTPOMAarHUTHBIE BOJHBL. Y CIOBUS U3JIYyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentanus BektopoB E, B, V B anexktpomarautHoit BonHe. CBoOiicTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTpaK€HUE, MPEJOMIICHUE, MoJsipu3anus, audpakuus,
uHTeppepeHuus. CKOpocTh INEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [IpuMeHEHHE 3JIE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyHIMOBEI paguOCBI3H U TeAeBUACHUS. Pagnonokanuys.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHNE OKPYKAOIIEH Cpebl.

TexHnueckue ycTpoiicTBAa W MNPAKTHUYECKOE INPUMEHEHHE: MY3bIKaJbHbIE
MHCTPYMEHTHI, YJIbTPa3BYKOBasl JMArHOCTHMKAa B TEXHHUKE W MEJUILIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-nieun.

Jlemoncmpayuu

OOpa3zoBaHue U paclpoOCTPaHEHUE MONEPEYHBIX U TPOJOJIBHBIX BOJIH.



Konebiomeecs Te10 Kak HCTOYHUK 3BYKA.

HaGmronenne otpa)keHust U IpeioMIICHUS] MEXaHUYECKUX BOJIH.

HaGmonenue natepdepeHnu u 1uppakiiu MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmionenue cBsi3M TPOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUIUTYJO0H U
4acTOTOH KoJieOaHuH.

UccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpaKEHUE, IPEJIOMIICHUE,
noJispu3anus, 1udpaxius, nHTepdepeHuns.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacHpoOCTpaHEHUE CBETA B
ogHopoaHou cpene. JIyu ceera. ToueyHblii HICTOUHUK CBETA.

Otpaxxenue cBeta. 3aKOHbI oTpaxeHus: cBeta. [locTpoeHue nzolOpaxkeHuil B
IUIOCKOM 3epKalie.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOIOTHBIN MMOKa3aTelb
npenomiienusi. [lomHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yroja TOJHOTO
BHYTPEHHET'0 OTPaKEHHUSI.

JHucniepcus cBeta. ClioxHBIN cocTaB O6emmoro cBera. L[BeT.

Coluparomue u paccenBaromue JUH3bI. ToHKast TuH3a. DOKYCHOE PacCTOsHUE
U ONTHYeCKasi cuia TOHKOM juH3bL. [locTpoeHue n3o0pakeHui B COOMPAIOIIUX U
pacceuBaromux JuH3ax. @opmysia TOHKOW JIMH3BI. Y BEIMYCHHE, JaBAEMOEC JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPHUYECKON ONTUKH.

BonnoBas ontuka. HWuTtepdepenuuss cBera. KorepeHTHble HCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTHUHE OT ABYX CHH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuusa cseta. JudpakinuoHHas peméTka. YciaoBHe HaOIIOASHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TU(OPaKITMOHHYIO PEIIETKY.

[Tonmsapuzanus ceera.

TexHuueckne yCTpoWCTBA U NPAKTUYECKOE MPUMEHEHHUE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJOKOHHAs
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssiMonMHEHOE pacCpOCTPAHEHUE, OTPAKEHHE U MPEIOMJIIEHUE CBETA.
OnTudeckue mpruodopkI.

[TonHoe BHyTpeHHEE OTpaxkeHre. Moienb CBETOBOAA.

NccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Moaenn MUKpOCKOMa, TeJIECKOMa.

Ha6monenne naTepdepeHInm CBeTa.

Hab6mronenne nudpakiyu ceera.

Ha6monenne nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOMIBIO PU3MBI.

[Tonydyenue cniekTpa ¢ MOMOIIBIO AUPPAKITHOHHON PEIIETKHU.

HabGntonenue nonsipuzanuu cBeTa.



Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi
N3mepenue nmokasaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanuie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Paznen 6. OCHOBBI CrIeNMAIBbHOI TEOPUH OTHOCUTEJIBHOCTH
I'paHuLIBI IPUMEHUMOCTH KJIACCUYECKON MeXaHuKu. [locTyiarsl crienuanbHON
TEOPUU OTHOCUTEJIBHOCTU: MHBAPUAHTHOCTb MOJYJSI CKOPOCTH CBETAa B BaKyyMe,
MPUHIIMIT OTHOCUTEIBHOCTH DUHIITEIHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMENJICHHE BPEMEHU U COKPAILICHHE
JUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKONW YACTHLIBI.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILBI. QHCPFI/IH
ITOKOA.

Pazgen 7. KBantoBas pusuka

Tema 1. dnemenmovt K6aHMoB0OI ONMUKU

®dotonbl. ®opmyna [lnanka cBs3u sHEpPrun (PoTOHA ¢ €r0 YACTOTOU. DHEPrus
¥ UMITYJIbC (HOTOHA.

OtkpeiTue u uccienaoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3akOHBI
doToaddexra. YpaBHenue DiHmTeriHa st Gororddekra. «KpacHas rpaHuiia
doTorddexra.

JlaBnenue ceeta. Onbitel I1. H. JIeGenena.

XUMHYECKOE JICVCTBUE CBETA.

TexHuueckre ycTpoicTBA W MPAKTUYECKOE TMpUMEHEHHe: (POTOIEMEHT,
dboTomaTunK, coiHeuHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

Hccnenoranne 3akoHOB BHeHero ¢hoTo3ddexra.

CBeToauon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHII.
[Inanerapnas Mmogmenp aroma. lloctynmater bopa. M3nydenume u mnormiomeHue
(GOTOHOB TpU TMepexojie aroMa C OJHOTO YPOBHS SHEPrUU Ha Apyrou. Bumwl
cnekTpoB. CIEKTp YPOBHEW SHEPrUU aTOMa BOJIOPO/IA.

BonnoBbie cBoiicTBa yactull. Boausl ne bpoiis. KopnyckyisipHo-BOIHOBOM
Ty aJii3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYCHHE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOEC NPUMEHEHHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Ornpenenenue JUIMHBI BOJIHBI J1a3epa.



HaGmronenue nuHeRyaThiX CIEKTPOB U3TyUYEHUS.

Jlazep.

Yuenuueckuii skcnepumenm, nabopamoprusie pabomel

HaGmronenue nuHevaToro cuekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoakTuBHOCTH. OnbITH Pe3epdopa o onpeneneHuto coctaBa paguoakTUBHOTO
m3nydenus.  CoiictBa  anbda-, Oera-, ramMMa-uznydeHus.  BiusHue
PaaOaKTUBHOCTH HA KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30tonsl.

Anbda-pacnan. DIEKTpOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3JIy4eHUe. 3aKOH PaJUOAKTUBHOIO pacnaja.

DHeprust CBsI3M HYKJIOHOB B siipe. SnepHbie cuiibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u cUHTE3 A1€p.

Anepnsiii peaktop. Tepmosmepubiii cunTe3. [IpobiieMbl W TEPCHEKTUBBHI
AIEPHON SHEPreTUKUA. DKOJIOTMYECKUE ACIIEKThI SIAEPHON SJHEPTETUKHU.

DneMeHTapHble YacTUlbl. OTKpBITHE TO3UTPOHA.

Mertonbl HAOJIIOICHHS ¥ PETUCTPALIMU AIEMEHTAPHBIX YaCTHII.

dyHnaMeHTagbHbIe B3auMoAeicTBus. EqMHCTBO hrsndeckoil KapTUHBI MUpa.

TexHuueckue yCcTpOMCTBA U NMPAKTUYECKOE NMPUMEHEHUE: T03UMETP, Kamepa
Bunbcona, siaepHbIit peakTop, aToMHast 6oM0a.

Jlemoncmpayuu

CuY€TynK HOHU3UPYIOIIHUX YACTHL.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanue TpekoB YacTHIl (TI0 TOTOBBIM (poTorpadusim).

Pa3znen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtanbl pa3BUTHUS aCTpOHOMUU. [IpuKiIaniHOE U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3BéznmHoro neba. Co3Besnusi, sipKue 3BE3JbI, TUIAHETHI, UX BHUIUMOE
JBH)KCHUE.

CosnHeuHasi cucTeMa.

Connne. ComHeuHass akTUBHOCTb. McTounuk sHepruu CosiHIIA M 3BE3.
3BE31bI, UX OCHOBHBIC XapAKTEPUCTHKH. JlMarpamMma «CIEKTPaJbHBIM KIacc —
CBETUMOCTB». 3BE3AbI TJIABHOM IOCIEI0BATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIsi 3BE3]] TJIABHOM IMOCIEIOBAaTEIbHOCTH. BHyTpeHHEEe CTpoeHHE
3BE371. COBpeMEHHBbIC TMPEJCTABICHUS O MPOUCXOXKICHUU U 3Botonu CojHIa U
3BE3/. DTarmbl )KU3HU 3BE3I.

Mineunsiii [lyte — Hama I'amaktuka. [lomoxenune u aBmwxkenue ConHIA B
lN'anaktuke. Tunel ranaktuk. Paguoranmaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
rajakTHK.

Bcenennas. Pacmmpenue Beenennoit. 3akon Xa006ia. PazOeranue rajgakTuk.
Teopus bosbmoro B3peiBa. PeukToBOE M3MydeHHE.



MacmraOnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnbie mpoOaeMbl aCTpOHOMUH.

Vuenuuecxue nabarooenus

HaGmonenust HeBOOPY>KEHHBIM TJIA30M C HCIOIb30BaHUEM KOMIBIOTEPHBIX
MIPUJIOKEHU I ST OTIPEICIICHHS TIOJIOKEHUSI HEOECHBIX O0BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE CO3Be3A1s1 CEBEPHOrO MOMyIIApU U IPKUE 3BE3/bI.

HaGmonenus B Teneckon JIyHsl, mianet, Miieunoro Ilytu.

Oo6o0maromiee NOBTOPEHUE

Ponr ¢u3ukm w  acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COITMAILHOM M ATUYECKOU cpepax AesITeTLHOCTH YeIOBEKa, POJIb U MECTO (DU3UKH U
ACTPOHOMHH B COBPEMEHHOW HAYYHOU KapTUHE MHPA, POJIb PU3MUECKON TEOpUU B
dbopMupOBaHUY MPEICTABICHUN O PU3HMUECKON KapTHHE MHUPaA, MECTO (PU3UUeCKOi
KapTUHBI MHpa B OOIIEM psAJy COBPEMEHHBIX E€CTECTBEHHO-HAaYYHBIX
MPEJICTABIIEHUN O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsa B 11 Kilacce ocyuiecTBIsieTCS ¢
y4€TOM COJIEPKATEIbHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMHd MAaTeMaTHUKH,
OMOJIOTMH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meoswcnpeomemnvle nousmus, CBA3aHHBIE C WU3YYCHHUEM METOJ0OB HAYyYHOTO
MO3HAHMS: SIBJICHWE, Hay4dHbId (akT, runore3a, ¢Gu3uveckas BEJIMYMHA, 3aKOH,
Teopusl, HaOII0AeHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIETh, H3MEPEHUE.

Mamemamuka: peUIEeHWE CHUCTEMbl yPABHEHUW, TPUTOHOMETPUUYECKHE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPbl M MX NPOEKUMU HA OCH KOOPAHMHAT, CI0KEHUE BEKTOPOB,
NPOU3BOJIHBIE AJIEMEHTApHbIX (YHKIMM, TpU3HAKA MOA00MSI TPEYroJbHUKOB,
ompeieNIeHUE TUIONIAAu TUIOCKUX GUTyp U 00bEMa Tel.

buonozus: »nexkTpuyeckue SABICHUS B JKUBOW TMPHUPOAE, KoJeOaTelbHbIE
JIIBUKCHUS B )KMBOW MPUPOJIE, ONTUYECKUE SBJICHUS B )KMBOW MPHUPOJIE, ACUCTBHE
paaualyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAILIMYECKAs! CTPYKTYpa TBEPABIX
TEJI, MEXaHU3Mbl 00Pa30BaHUS KPUCTAJUTMUECKONW PEHIETKH, CIEKTPATbHBINA aHATH3.

leoepaghusi:  marHUTHBIE TIONIOCA 3€MIIM, 3aJIeKM MArHUTHBIX PV,
doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHNE 3EMIICTPSICEHHIA.

Texnonocusa: JNWHWUM DIEKTPOIIEpENAd, TEHEPATOpP IMEPEMEHHOr0 TOKa,
3JIEKTPOJBUIraTENb, WHAYKLUHWOHHAS II€Yb, panap, PaauONPUEMHUK, TEIEBU30D,
anTeHHa, tenedoH, CBU-meub, NMPOCKIIMOHHBIA aImapar, BOJOKOHHAsS OITHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpenmera «®Pusmka» Ha ypOBHE CpEAHEr0 OOIIero
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECHEUUTh JOCTHUKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIEC PE3YyIbTAThl OCBOCHUS yueOHOro npeamera «Duznkay T0mKHBI
OoTpakaTb TOTOBHOCTh M CHOCOOHOCTH OOYyYarolIMXcsi PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM ILIEHHOCTSIM POCCUHUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa M OMbITA JEATEIBHOCTH B MPOIIECCE peaii3allii OCHOBHBIX HaIpaBJICHUM
BOCIUTATEIbHOU IESATEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTb IPAkKAAHCKOM MO3UIIMM 00YJAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYEIIOBEYECKUX T'yYMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
o0IIecTBa, y4aCTBOBATh B CAaMOYIPABIEHUH B 00pa30BaTeIbHON OpraHU3allly;

YMEHHUE B3aUMOJIECTBOBATH C COLUUATIBHBIMU MHCTUTYTAMH B COOTBETCTBHH C
uX (QYHKIIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOUN U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS

c(hOopMHUPOBAHHOCTh POCCUMCKON TPaKIaHCKON HICHTUIHOCTH, TATPUOTU3MA;

LEHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSM
POCCUNCKUX YUEHBIX B 00J1aCTH (PUBUKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO IMMOBEICHNUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESATENBHOCTHA YYEHOTO;

OCO3HaHHE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTH4eCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOUIEHHE K MHPY, BKIIFOYasl 3CTETHUKY HAYYHOTO TBOPUYECTBA,
MPUCYIIETO (PU3NYECKOU HAYKE;

5) Tpy10BOr0 BOCIIUTAHUSI:

HMHTEpPEC K pa3MuHbIM cdepaM MpoPecCUOHATbHONU NEATeNbHOCTH, B TOM
YHCJie CBA3AHHBIM C (PU3UKON M TEXHUKOM, yMEHUE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynyuieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHbI,



TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO U caMOOOPa30BaHUIO B 00JIACTH
(U3UKU Ha TPOTSHKEHUU BCEH KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh 3KOJOTUYECKOM KYJIbTYPbl, OCO3HAHHE TIJI0OAIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE U OCYILECTBIIEHUE JEUCTBUM B OKPYKAIOWIEN CPEJE HA OCHOBE
3HAHHU LEJIed YCTOUYUBOIO pa3BUTHUs YEJIOBEYECTBA;

paclIMpeHue OmbITa JEATEIBHOCTH JKOJOTUYECKOW HAIPABICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH MO (PU3UKE;

7) HIEeHHOCTH HAYYHOT0 MO3HAHMS:

c(OpMHPOBAHHOCT MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAaHHWE LEHHOCTH HAy4YHOM [EeATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3y4YeHHs (PU3UKH OCYILECTBISATh MPOECKTHYIO M UCCIEA0BATENbCKYIO IEATETbHOCTD
WHJIMBU]IYaJIbHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHBIE YUeOHbIE JeHCTBHSI
ba3oBble JJorn4ecKkue 1eicTBUs:
CaMOCTOATENLHO  (QOpMYyNIHpPOBaTH M aKTyallM3UpOBaTh  MpoOJIemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENeNsATh LEeNU JACSITeNIbHOCTH, 3a7aBaTh MapaMmMeTpbl M KPUTEPUU UX
JOCTHXKEHUS;
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHMST B  paccMaTpHUBAEMBIX
(U3UYIECKUX SIBIICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI C y4ETOM aHajin3a HMEIONIUXCS
MaTEpHUAIIbHBIX U HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTUBBI B JIEATEILHOCTH, OLIEHUBATh COOTBETCTBUE PE3YIHTATOB
IEJISIM, OLICHUBATh PUCKH MOCJIEACTBUH JESITEIbHOCTH;
KOOPJAMHUPOBATH U BBIMOJIHATH pabOTy B YCIOBHSIX PEATbHOI0, BUPTYaJIbHOIO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.
ba3oBble ucciaenoBaTe/bCKue AeCTBUSA !
BJIAJETh HAYYHOW TEPMHUHOJIOTHEH, KIIOUYEBBIMU MOHITHUSMH U METOAaMU
buznuecKon HAyKu;
BJIAJI€Th HABBIKAMHU Y4€OHO-HCCIIE/IOBATEILCKON U MPOEKTHOM JEATEIbHOCTU
B o0yactu (pU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIBHOMY MOUCKY
METOJIOB pEmIeHHs 3a7ad (U3MYECKOTO COJNEpIKaHMs, MPUMEHEHHIO Pa3IMIHBIX
METOJI0B NTO3HAHMS;
BJIAJETh BUJAMH JICSITEJIBHOCTH MO TMOJYYEHUID HOBOIO 3HAHUA, €ro
UMHTEpIpeTald, NpeoOpa3oBaHUIO MU MPUMEHEHUIO B PA3JIUYHBIX Yy4eOHBIX
CUTyalusiX, B TOM YHUCJI€ P CO3JaHUU YUEOHBIX TPOCKTOB B 00JaCTH (PU3UKHU;



BBISIBJISITh PUYMHHO-CJIEJACTBEHHBIE CBSI3M M aKTyaJu3MpOBaTh 3ajaavy,
BBIIBUTATh THIOTE3Y €€ PEIICHUs, HAXOAUTh apTyYMEHTHI JJI 10Ka3aTEIbCTBA CBOMX
YTBEPKJICHUM, 3a/1aBaTh MAPAMETPbl U KPUTEPUU PEILICHUS;

AHAIM3UPOBATH TIOJYYEHHbIE B XOJAE PEIICHHUs 3aJadd  Pe3yJbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

CTaBUTh M (HOPMYIUPOBATH COOCTBEHHBIE 3a/layd B 0Opa30BATEIBHOMU
JEeSATENbHOCTH, B TOM YUCJE MPU U3YUYEHUU (DU3UKU;

J1aBaTh OLICHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh NPUOOPETEHHBIN OTIBIT;

YMETh TMEPEHOCUTh 3HaHUs 1O (U3MKE B TNPAKTHUYECKYIO 00JacTb
KU3ZHEEATEIBHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MIPEIIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIE UJIEH, NPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33J1a4H, JIOMYCKAIOUIME abTEePHATUBHbBIC PEIICHMUS.

PabGora ¢ undgopmanmeii:

BJa/IeTh HaBBIKAMM TOJyuYeHUs HMH(opManuu (U3HUECKOro COAep>KaHus U3
UCTOYHUKOB pa3HBIX THUIIOB, CAaMOCTOSITEJILHO OCYILECTBIATh TOUCK, aHaJu3,
CUCTEMAaTH3alMI0 W MHTEpIpeTaluio UHGOPMAIMK PA3TUYHBIX BUIOB U (GOpM
NpEe/ICTABIICHUS;

OLICHUBATh JIOCTOBEPHOCTh UH(OpPMAIINH;

UCIIOJIb30BaTh  CpPEACTBA  HMH(POPMALMOHHBIX W KOMMYHHUKaIIMOHHBIX
TEXHOJOTUU B PEIIEHWH KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX U OPraHU3aIl[MOHHBIX
3a/1a4 ¢ coOM0eHuEM TpeOOBaHUI SPTrOHOMUKH, TEXHUKHU 0€3011aCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX M AITHUYECKUX HOPM, HOPM HH(GOPMAIIMOHHON
0€30MacHOCTH;

co37aBaTh TEKCThl (PU3MYECKOTO COAEpX aHUS B PA3IMYHBIX (QopMmarax ¢
y4€TOM Ha3Ha4YeHHsI HH(GOPMAIIMH U 1IeTIEBOM ayJAUTOPUH, BEIOMpPAst ONTHUMAIIbHYIO
dbopMy mpecTaBIeHUS U BU3yaTU3aIIHH.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YYeOHbI€e JeiiCTBHS:

OCYIIECTBIISITH OOIIIEHUE HAa YpOKax (PU3UKHU U BO BHEYPOUHOU JEATEITHHOCTH;

pacrio3HaBaTh NPEANOCHIIKM  KOH(MJIUKTHBIX CHUTyalldd ©  CMSATYaTh
KOH(DITUKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIATaTh CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MOHMMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUAYaJIbHOU
paboThI;

BBIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX IEHUCTBUN C YYETOM OOIIUX
WHTEPECOB, U BO3MOKHOCTEN KAXKJA0r0 YWIEHA KOJUIEKTHBA;

IIPUHUMATh LE€IM COBMECTHOW  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JEUCTBUA IO €€ JIOCTUIKEHUIO: COCTABJATH IUIAH JICHCTBHM,
pacrpenensiTh pojau C YY4ETOM MHEHHUM YYaCTHUKOB, OOCYXIaTh pE3yJbTaTbhl
COBMECTHOM paboThI;



OIICHUBATh KAYECTBO CBOETO BKJIa/a M KaXJA0T0 YYaCTHHUKA KOMaH/ bl B OOIIUIA
pe3yabTaT MO pa3padOTaHHBIM KPUTEPUSIM;

npejJiarath HOBBIE TPOEKTHI, OIEHHUBATh UJAEHU C TO3UIUH HOBU3HBI,
OPUTHMHAIILHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBJISITh TO3UTHUBHOE CTPATErMYECKOE TIOBEJEHHE B Pa3IUYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

PerynsiTuBHBbIe YHHBePCAJIbHbIE YUeOHbIE A€l CTBUSA
Camoopranusanus:

CaMOCTOSITEIILHO OCYIICCTBIISITH MO3HABATEIBHYIO JIEATEILHOCTh B 00JIACTH
(GU3MKH W aCTPOHOMHH, BBISABJIATH MPOOJEMBI, CTaBUTh W (HOPMYIHPOBATH
COOCTBCHHBIC 3a]1a4H;

CaMOCTOSTCJILHO COCTABJIATH IUIAH PEIICHUS PACUETHBIX M KadeCTBEHHBIX
3aJ1a4, TIaH BBIMOJTHEHUS MTPAKTHYECKON PabOThI C Y4ETOM UMEIONTUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIITOYTCHHIA,

JIaBaTh OIICHKY HOBBIM CHUTYaIUsIM;

pacIIMpsATh paMKH Y4eOHOTO TTPEJIMETa Ha OCHOBE JIMYHBIX MTPEATIOUTCHUH;

JeNaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBAaTH e€ro, OpaTh Ha ce0s
OTBETCTBCHHOCTH 3a PCIICHHUEC;

OIICHMBATh PUOOPETEHHBIHN OIIBIT;

crocoOCTBOBaTh (HOPMUPOBAHUIO M TMPOSBICHUIO JSPYAUIIMA B 00JacTu
(bM3UKH, TOCTOSTHHO TTOBHIIIATH CBOM 00Pa30BaTENIbHBINA U KYJIBTYPHBIN YPOBEHD.

CaMOKOHTPOJIb, SMOLMOHAJbHBIH HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYalldsM, BHOCHTh KOPPEKTHUBBI B JICSITEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB IIEIISIM;

BJIAJ€Th HABBIKAMHU  IIO3HABATEJIIbHOM  peduiekcuu Kak  OCO3HaHUS
COBEpIIACMbIX JICHCTBUA ¥ MBICIUTEIBHBIX MPOIECCOB, HMX pE3yJIbTaTOB U
OCHOBAHMU;

UCITOJIB30BaTh MPUEMBI pedIICKCHUU JJIs OIICHKU CUTYyaIlluu, BBIOOpa BEPHOTO
peleHus;

YMETh OIICHUBAaTh PUCKH W CBOCBPEMEHHO NPUHHMATh PEIICHHS 110 HX
CHIDKEHUIO;

IPUHUMATh MOTHBBI M apryMEHTHl JAPYTHX TPH aHAIW3E PE3yIbTaTOB
NEeSATeITHOCTH;

IPUHUMATH ceOs1, TOHMMAas CBOM HEJOCTATKU U JOCTOMHCTRBA,;

NPUHUMATh MOTHBBI M apTryMEHTHl JAPYTHX TPH aHAIW3e PE3yIbTaTOB
NEeATCITLHOCTH;

IIPU3HABATh CBOE MPABO M MPABO JIPYTUX HA ONTHOKH.

B mporiecce 1ocTHKEHUS TUIHOCTHBIX PE3YIBTATOB OCBOSHHUS ITPOTPAMMBI T10
bu3uKe I YpPOBHSA cpeaHero oOmero oOpa3oBaHHS Yy 0OyYarommXxcs
COBEPIIICHCTBYETCS AMOITMOHAILHBIN UHTEJUICKT, IIPEATIOJIar Al HA
c(hOpMUPOBAHHOCTb:



CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE YMOLIMOHAIBHOE
COCTOSIHHE, BUCTH HAMpPaBICHUS Pa3BUTHSI COOCTBEHHON SMOITMOHAIBHOU CEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHUSA, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPHUHUMATH
OTBETCTBEHHOCTh 32 CBOE TMIOBEJCHUE, CIIOCOOHOCTh aJanTHPOBAThCS K
YMOILIMOHAIEHBIM U3MEHEHHUSM U MPOSBISATH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKIIOYAIOIIECH CTpeMIICHHE K JOCTH)KCHHUIO LIETH U
yCIiexy, ONTUMHU3M, HHUIMATUBHOCTb, YMEHHE JEWCTBOBATh HCXOMAS W3 CBOHX
BO3MOKHOCTEH;

OMMATHH, BKIIOYAIONICH CIOCOOHOCTh MOHUMATh AYMOIMOHAIBHOE COCTOSIHUE
APYTUX, YYUTBIBaTh €r0 TPU OCYIIECTBICHUHU OOINEHHUS, CIIOCOOHOCTh K
COYYBCTBHIO M COTICPEKMBAHUIO;

COLIMATBHBIX HABBIKOB, BKIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATH OTHOIICHHSI
C IPYTHUMH JIFOJIbMH, 3a00TUTHCS, IPOSBIISATH HHTEPEC U pa3pemiaTh KOHQIUKTHL.

MNPEAMETHBIE PE3YJIBTATbHI

K koniy o6yuenust B 10 kiaacce mpeMeTHBIE pe3yJbTaThl HA 6a30BOM YpOBHE
JOJDKHBI OTpaXkaTh COPMHUPOBAHHOCTD Y 00YUAIOMINXCS YMECHUM:

JEMOHCTPUPOBATh HA TpUMEpax poJib U MeCTOo (pU3uKu B (HOPMUPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHUpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTUH, B TPAKTUUECKOM JESITEIILHOCTH JIOCH;

YUUTHIBATh TPaHUIBl TPUMEHEHHUS U3YYEHHBIX (QU3NUYECKUX MOJENei:
MaTepHalibHasl TOYKA, HHEPIIMAIbHAS CUCTEMa OTCUYETa, aOCOIIOTHO TBEPOE TENO,
UCAIbHBIN Ta3, MOJIEJIN CTPOCHUS Ta30B, )KUAKOCTEH M TBEPABIX TEJ, TOUCUHBIH
AIEKTPUUECKUH 3apsijl MpU pelieHnH PU3NIECKUX 3a71aY;

pacno3HaBaTh (pu3nMYecKue ABICHUS (IIPOILIECCHI) U OOBACHITH UX HA OCHOBE
3aKOHOB MEXaHHMKH, MOJIEKYJISIPHO-KUHETUYECKON TEOpUU CTPOCHHUS BEIIECTBA U
ANEKTPOANHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOIMHEITHOE TBUKEHUE,
CcBOOOJHOE TAZIeHUE TeJ, ABMKEHHUE MO OKPYKHOCTH, MHEPIIMSI, B3aUMOJICHCTBHE
ten, nuddysusi, OpOyHOBCKOE ABUKEHHUE, CTPOCHHUE >KUIKOCTEH M TBEPIBIX Te,
M3MEHEeHHe O0bEMa TeN MpPU HarpeBaHUU (OXJIAXKIEHUH), TEIJIOBOE PAaBHOBECHE,
UCIIapEeHHe, KOHJEHCAllMs, IUIABJICHUE, KPUCTAJUIM3allMsl, KHUIIEHHUE, BIAXXHOCTh
BO3/1yXa, MOBBIIIEHUE JABJICHUS Tra3a NpH €r0 HarpeBaHWM B 3aKPBITOM COCYIE,
CBSA3b MEXAY MapamMeTpaMU COCTOSHHS ra3a B M30IpPOLECCaX, JIEKTpU3aLUs Tel,
B3aUMO/ICMCTBUE 3aPSIIO0B;

OMHCHIBATh MEXAHWYECKOE JBIIKEHUE, WCIONB3Yys (U3MYECKUE BEITUYHHBI:
KOOpAWHAaTa, NyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
UMITYJIBC TeJla, KUHETUYECKasi PHEPrusi, MOTCHIIMAIbHAS YHEPIHs, MEXaHHIECKas
paboTa, MexXaHWYecKas MOIIHOCTh; TPHU ONMUCAHWUU TIPABHIBHO TPAKTOBATH
du3HUecKrii CMBICT HMCHOJIB3YEMBIX BEIMYWH, WX OOO3HAYCHHUS W €IIUHUIIBI,
HaxoJIUTh (POPMYJIbI, CBS3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEJIMYHUHY C APYTrUMU
BEITUYMHAMU;



ONMKCHIBATh H3YUYEHHBIE TEIJIOBbIE CBOICTBA TENI M TEIUJIOBBIE SBIICHMUS,
UCIONIb3Yys. (PU3MYECKUE BEJIMYMHBI: JaBJICHHE Tas3a, TeMIlepaTypa, CpeaHss
KMHETUYECKAsl SHEPIHsl XaOTUYECKOIro JABUKEHUS MOJIEKYJ, CPEIHEKBaIpaTHUHAS
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHsS 3HEprusi, pabora rasa,
KO3 (PUIMEHT TMOJIE3HOr0 JEWCTBUS TEIJIOBOTO JBUTATENs; MPU OMHCAHUU
MPaBWIBHO TPaKTOBaTh (PU3MYECKUI CMBICT MCHOJb3YEMbIX BEIUYMH, HX
000O3HaUeHUsT W EAWHMIBI, HaXOAUTh (OPMYJbl, CBA3BIBAIOUIME JIAHHYIO
(GU3NYIECKYyIO BEIUINHY C APYTUMU BEINYUHAM;

OMKCHIBATh U3YUYECHHBIE AIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
ABJIEHUS (IIPOLECCHI), UCTIONIb3Ys (PU3MUEeCKUe BEIUYMHBI: JJIEKTPUUECKUN 3aps/l,
ANEKTPUUECKOE T0JIe, HAMPSHKEHHOCTh MOJIs, MOTEHIUAN, PA3HOCTh MOTEHIMAJIOB;
OpU OINUCAHUU TPABUIBHO TPAKTOBaTh (PUIMYECKUH CMBICT HCHOIb3YEMbIX
BEJIMYMH, UX OOO3HAYEHHUS W EJUHUIBI, YKa3blBaTh (OPMYJIbI, CBS3bIBAIOIINE
JTaHHYI0 (U3UYECKYIO BEJIMUUHY C APYTUMH BEJIMYMHAMU;

aHANMM3UPOBATHh (PU3MUYECKUE TMPOIIECCHl U SIBJICHUS, UCIONB3Yys (pusmyeckue
3aKOHBI M MPUHIUIIBL: 3aKOH BceMupHoro tarotenus, |, |1 u 11l 3akonst HeroToHa,
3aKOH COXpaHEHUs] MEXaHWYECKOW DHEPruH, 3aKOH COXPaHEHHUs HMITyJbCa,
NPUHIUN CYNEPIO3UIIMKA CUJI, TPUHIUI PAaBHONPABUS HHEPIHAIBHBIX CUCTEM
oTcuéTa, MOJEKYJISIPHO-KMHETHUYECKYI0 TEOPHI0 CTPOEHHUsS BEIEeCTBA, Ta30BbIe
3aKOHBI, CBSA3b CpeHEH KMHETHYECKOW SHEPIHH TEIJIOBOTO JBHXKCHHSI MOJIEKYJH C
aOCONIOTHOIN TeMIepaTypoil, NepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHEHUS
AJIEKTPUYECKOro 3apsja, 3akoH KyioHa, mpu 3TOM pa3iuyaTh CIIOBECHYIO
(opMyIUPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE BBIPAKEHUE U YCIIOBUS (TPAHMILIBI,
001acTi) NPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHLIMIIBI JEHCTBHSI MAllIMH, TPUOOPOB U TEXHUUECKHUX
YCTPOWCTB; pa3inyaTh YCIOBUS MX O€30MaCHOTO HUCIIOJIb30BAHUS B TIOBCEIHEBHOM
KU3HU;

BBIMOJIHATD JKCIEPUMEHTBHl 110 HCCIEJOBaHUIO (U3MUYECKUX SBICHUM WU
IPOIIECCOB C HCIHOJB30BAaHUEM IMPSIMBIX, U KOCBEHHBIX H3MEPEHUH, NMpPU 3TOM
dbopmynupoBaTh MpodIeMy/3aady ¥ TUIIOTE3y YU4EOHOTO PKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEJIOKEHHOTO 000pYA0BaHMsI, IPOBOAUTH OIBIT U (OPMYIUPOBATH
BBIBO/IBL;

OCYILIECTBIISATH NMPSIMbIE U KOCBEHHbIE U3MEPEHUs (PU3MUECKUX BETUYMH, TIPU
TOM BBIOMPATh ONTHUMAJBHBIM CIOCOO HM3MEPEHUS U MCIOJIb30BATh W3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCIIEZIOBATh  3aBHCHUMOCTH  MEXAYy  (U3MUEeCKMMHM  BEIMYMHAMHU  C
UCIIOJIb30BAaHUEM TMPSIMBIX HU3MEpPEHUi, MPH 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(GuKCcHUpOBaThH Pe3yabTATHI MOIYYCHHON 3aBUCUMOCTH (PU3NUECKUX BEJIMYUH B BUJIE
TaOIuUI] ¥ rpaUKOB, ENaTh BRIBOBI [0 pE3yJIbTaTaM MCCIIEIOBAHNUS;

co0roaTh mpaBuia 0€30MacHOro TpyAa MpU MPOBEACHUU HCCIEAOBAHUMN B
paMKax y4eOHOro SKCIEPUMEHTa, Y4eOHO-MCCIENOBATENLCKON U MPOEKTHOU
JESATENbHOCTU C HCIIOIb30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U J1a0OPaTOPHOro
000pyI0BaHMS;



pemarb pacy€éTHbIE 3aJaud C SIBHO 33JaHHOM (PU3MYECKOW MOJEINbIO,
UCTONb3ys (U3UUYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaIN3a YCJIOBUS 3aJjauu
BBIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NUECKUE BEIMYMHBI U (POPMYIIbI,
HEOOXOUMBbIE NJid €€ PEIICHHS, MPOBOAUTh PAacuéThl M OLEHUBATh PEATBHOCTH
MOJTYYE€HHOT'0 3HaUYeHUs (PU3NUYECKON BETUUUHBL;

pelIaTh KAYeCTBEHHBIE 3a/1a4l: BHICTPAUBATH JTIOTUYECKU HETPOTUBOPEUUBYIO
LIENIOYKY pACCYXXICHUWA C OMOPOM Ha M3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buzndecKue sIBICHUS;

UCIIOJIH30BATh IIPH PEIICHUN YYEOHBIX 3a/1a4 COBPEMEHHbIE MH()OPMAIIMOHHbBIE
TEXHOJIOTHU JJI1 TOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALNN U TPEACTaBICHUS
y4eOHOW M HAyYHO-TIOMYJIIPHOW WH(POpPMAIUU, TOJIYYEHHOW U3 Pa3TUYHBIX
UCTOYHUKOB, KPUTHUYECKHU aHAIM3UPOBATH MOJTydaeMyr0 HH()OPMAIIHIO;

MPUBOAUTH MPUMEPHI BKJIaJa POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, 00BSICHEHHE MTPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTUE TEXHUKHU
1 TEXHOJIOTHH;

UCITIOJIH30BaTh TEOPETUUECKUE 3HAHUS TI0 (PU3HKE B MOBCEAHEBHON KU3HU JIJIs
obecrieueHUs1 0€30MACHOCTH TP OOpalieHuu ¢ NpudopaMu U TEXHUYECKUMHU
YCTPOUCTBAMU, JJII COXpPAHEHUS 3JI0POBBS M COOJIOJICHUS HOPM DKOJIOTHYECKOTO
NOBEJIEHUS B OKPYKaIOLIEH CpeAE;

paboTaTh B TPYIINE C BBHIOJHEHUEM Pa3JIMUYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBATh pPabOTy TPYMIbl, PAIUMOHAIBHO pACHpEneisaTh OOA3aHHOCTH H
IUIAaHUPOBATh JEATEIIbBHOCTh B HECTAHJAPTHBIX CUTYyalUsAX, aIEKBATHO OLICHUBATH
BKJIAJ] Ka)KJO0TO U3 YYACTHUKOB I'PYIIIHI B PEIICHUE PACCMATPUBAEMOM MPOOIIEMBI.

K koniy o6yuenus B 11 kiacce npeamMeTHbIe pe3yJbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTpaXKaTh C(HOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA TMPHUMEPAX POJIb U MeCTO (PU3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAyYHOM KApTUHBI MHUpPA, B PA3BUTUHU COBPEMEHHOW TEXHUKH H
T€XHOJIOTUM, B MPAKTUYECKON NEATEIBHOCTH JIOACH, LEIOCTHOCTh U E€IUHCTBO
bu3uYecCKoi KapTHHBI MUPA;

YUUTHIBATh TPAHUIBl TPUMEHEHHS U3YYEHHBIX (QPU3NUYECKUX MOJENeH:
TOYEYHBIN JIEKTPUUECKUM 3apsjl, Jyd CBETA, TOUYCYHBIM UCTOYHUK CBETA, sIACPHAs
MOJIeNIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO Siapa MPHU pelieHUuH (PU3NYECKUX
3a;ay;

pacno3HaBaTh (pu3nyecKue SABICHUS (IIPOIECCHI) U OOBACHITH MX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKH U KBAHTOBOW (DUBHKU: DIIEKTPUUYECKAs TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE JECHUCTBUS TOKA, B3aMMOACHCTBUE
MarHuTOB, DJICKTPOMAarHUTHAasi WHAYKOUSA, JACHCTBUE MArHUTHOIO TIOJSI Ha
MPOBOJHUK C TOKOM W JIBWXKYUIMUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUs U
BOJIHBI, MPAMOJMHEWHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, NPEJIOMIICHUE,
uHTeppepeHnus, audpakuus W TONApU3alUsg CBETa, JHCIEPCUsS CBETa,
doToanekrpuueckuii 3pdekt (horodddekT), cBeTOBOE MaBIICHUE, BOZHUKHOBCHHE
JIMHENYaTOro CIEKTpa aroMa BOJAOPOJA, €CTECTBEHHas W HUCKYCCTBEHHas
PaIuOaKTUBHOCTD;



OMKCHIBATh W3YYCHHBIC CBOMCTBA BEIIECTBA (DICKTPUYECKHE, MarHUTHBIC,
ONTUYECKHUE,  DJIEKTPUUYECKYI0  MPOBOAUMOCTh  Pa3MYHBIX  Ccped) |
AIEKTPOMArHUTHBIC SIBJICHUS (TIPOIECCHI), HCTHONB3YsA (HU3MUECKUE BEINYUHBI:
ANEKTPUYCCKUHN 3apsjl, CHJa TOKA, DJIEKTPUUYECKOE HAIMPSIKEHUE, IEKTPUICCKOE
COMPOTHRIICHHUE, PA3HOCTh MOTCHITMAIOB, AJICKTPOJABIIKYINAs Cuia, paboTa TOKa,
WHIYKIUST MAarHUTHOTO TIONsl, cuia Awmrepa, cuia JlopeHIia, WHIYKTUBHOCTH
KaTYIIK{, SHEPTHsS SJCKTPUYECKOTO W MArHUTHOTO TIOJIeH, TMEpHUOJ W 4YacToTa
KojcOaHnii B KoJieOaTeIbHOM KOHType, 3apsj W CHiIa TOKa B TIPOIECcCe
TapMOHUYECKUX DJICKTPOMArHUTHBIX KOJeOaHWi, (OKYCHOE paCCTOSHHE W
ONTHYECKAs CHJIA JIMH3BI, TIPU ONKMCAHWHM TPABUIBLHO TPAKTOBATH (HU3MYCCKUI
CMBIC]T HCIIOJIb3YEMbIX BEJIUYMH, HMX OOO3HAYCHHMS W CAMHUIIBI, YKa3bIBaTh
(OopMyIIBI, CBSI3BIBAIOIINE TAHHYIO (PU3HUYECKYIO BETMYHUHY C IPYTUMHU BETMUNHAMU,

ONKCHIBATh HW3YYCHHBIC KBAaHTOBBIC SIBICHHUS M IPOIECCCHI, HCIOIB3YS
(du3HUeCKre BEIMYUHBI: CKOPOCTh JJICKTPOMATrHUTHBIX BOJIH, JJIMHA BOJHBI U
94acTOTa CBETA, PHEPTHUS M UMITYJIbC (DOTOHA, TIEPHO/T IMOJTypaciaaa, SHEPTUs CBA3H
aATOMHBIX SIJEP, TPU OINMCAHWU TPABHIBLHO TPAKTOBaTh (DH3UYCCKUH CMBICI
UCIIOJIb3YEMBIX BEJIMYWH, MX O0O3HAYCHUS M CIWHUIIBI, yKa3bIBaTh (HOPMYIIBI,
CBS3BIBAIOIINE JIAHHYI0 (U3MYECKYIO BCIIMYUHY C JAPYTHMH BEJIWYHMHAMH,
BBIUMCIISATh 3HaUCHHUE (PU3NICCKON BEIIMYMHBI;

aHAIM3UPOBATh (PU3NYCCKHUE TMPOIIECCHl M SBJICHUS, UCIONB3Yys (pu3ndeckue
3aKOHBI ¥ TIPUHIUIBL: 3aKOH OMa, 3aKOHBI TTOCJIEIOBATEIBHOTO U MapajljIeIbHOTO
COCIMHEHHUs TMPOBOAHUKOB, 3akoH J[oyns—JIeHla, 3aKOH 3JIEKTPOMarHUTHOMU
WHIYKIIUHA, 3aKOH TPSMOJIMHEHHOTO pacpOCTPAaHEHUsI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHIITEHHa 111 GoTtorddekra,
3aKOH COXPAaHECHHS JHEPruH, 3aKOH COXPAHEHUS HMMIYJbCa, 3aKOH COXpaHEHHUs
AIIEKTPUUYECKOTO 3apsija, 3aKOH COXPAaHEHHsS MacCOBOTO 4HMcia, TocTyinaTel bopa,
3aKOH PaJlOaKTHBHOIO pacmajia, IPU 3TOM Pa3INdaTh CJIOBECHYIO (HOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYEeCKOE BBIpAKEHHE U YyCIOBHUs (TpaHUIIBI, OO0JACTH)
IPUMEHUMOCTH;

OTIPENICNIATh HAINlPaBJICHUE BEKTOpa MHAYKIIMM MAarHUTHOTO TOJIs TTPOBOTHUKA
C TOKOM, CHJIbI AMmniepa u cuibl JIopeHna;

CTPOUTh W OIHKCHIBaTh H300paKCHHE, CO3/IaBaeMOE€ IUJIOCKHUM 3€pKajioM,
TOHKOM JIUH30M;

BBITIOJIHATh JKCIIEPUMEHTBI 110 HCCICIOBAHUIO (U3UYCCKUX SBICHUN U
MPOLIECCOB C HCIIONB30BAHUEM TPSIMBIX, U KOCBEHHBIX H3MEPEHUU: TPHU HTOM
dbopmMyITHpOBaTh MPOOIIEMY/3a/1a4y ¥ THIIOTE3y YU4EOHOTO SKCTIICPHUMEHTA, COOMPATH
YCTaHOBKY M3 MPEJI0KEHHOTO 000pYA0BaHUS, IPOBOJAUTD OMBIT U (POPMYITHPOBATH
BBIBO/IBI;

OCYIIECTBIIATH MPSIMbIE ¥ KOCBEHHBIC M3MEPEHUS (PU3MUCCKUX BEIUYHH, ITPU
ATOM BBIOMPATH ONTHUMAIBHBIN CIIOCOO M3MEPEHWS W HUCIOJb30BaTh M3BECTHHIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHU;

HCCIICIOBATh 3aBUCHMOCTH (PM3UYECKHUX BEJIMUMH C HCTIOJIBb30BAaHUEM MPSMBIX
M3MEPEHUI: TPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHpPOBATH PE3YIbTAThHI



MOJIY4YEHHOW 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BHUJAE TaOIUL U TpadUKOB,
JIeNaTh BBIBOJBI 10 PE3YyJIbTaTaM UCCIEI0BAHMUS;

co0Jiro1aTh MpaBwia 0€30MacHOro TpyjAa MpU MPOBEIACHUU UCCIEAOBAaHUN B
paMKax ydeOHOro »HKCIEPUMEHTA, Y4eOHO-HCCIEIOBATENbCKOM W NPOEKTHOU
JEeSATENbHOCTU C HCIONb30BAHUEM HM3MEPHUTENBHBIX YCTPOICTB M 1abOpPaTOPHOIO
000py10BaHMUS;

pemath pacy€THbIE 3a7ayd C SBHO 3aJlaHHOM (HU3UYECKOW MOJIEIbIO,
UCIOJIb3Ys (PU3MYECKHE 3aKOHbI U MPUHLIUIIBI, HA OCHOBE aHaJM3a YCIOBUA 3aJa4H
BbIOMpATh (PU3UUECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI,
HEOOXOAMMEBIE Ui €€ pelIeHUs, TPOBOJAUTh PAacYEThl U OLEHUBATH PEATBHOCTH
MOJTY4YEHHOT'0 3HAUCHUS (PU3NYECKON BETUIHHBI;

pelaTh KaueCTBEHHBIC 3a/1a4M: BEICTPAUBATh JIOTHUECKH HETIPOTHUBOPEUHBYIO
LENOYKY PpacCyXJCHHM C ONMOpod Ha H3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU H
du3ndYecKue SIBICHNUS;

UCTIOJIH30BaTh MPU PEIICHUN YIeOHBIX 33/1a4 COBPEMEHHbBIE HH()OPMAaIMOHHbBIE
TEXHOJIOTUH JUIS TIOUCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIIMH U TPEICTABICHHUS
yu4eOHOW ¥ HaydHO-TIONMYJSIPHOW WH(POpPMAIMHU, TOJIYYCHHON W3 pa3IUYHBIX
MCTOYHHKOB, KPUTUIECKH aHATU3UPOBATH MOJydaeMyr0 HHPOpPMAIIHIO;

OOBSICHATh TPHHIMIIBI JCHCTBUS MalluH, TPHOOPOB W TEXHHUYECKHX
YCTPOICTB, pa3nuyaTh yCIOBUS WX 0€30MAaCHOTO MCIOJIb30BaHUS B MOBCEAHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIECCOB OKPYXAIOUIETO MHUpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUECKHUE 3HAHUS IO (PU3KKE B MOBCETHEBHOM KU3HU JJIS
obecricueHus1 0€30MACHOCTH TpH OOpaIieHuH ¢ TpHOOpaMU M TEXHHUYECCKUMH
YCTPOMCTBAaMU, JIJIsi COXPAHEHUS 3J0POBBSI M COOJIOJCHUS HOPM DKOJIOTHYECKOTO
MIOBEJICHUSI B OKpYKAIOIIEH cpenie;

pabotaTh B TpYyNIle C BBHIIOJHEHUEM pPA3IUYHBIX COILHUAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIbL, PAIMOHAIBHO pACIPENEIsITh OOS3aHHOCTH H
IUTAHUPOBATh JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJleKBaTHO OLICHUBATDH
BKJIaJ] KXJIOT0 U3 YYAaCTHUKOB IPYIIIBI B PEIIEHNE PacCMaTPUBAEMOM MPOOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoJumnuecTBo 4acos DJIeKTPOHHbIE
No /n HaumeHoBaHue pa3ie/ioB U TeM Kontposbmbie | IpakTiueckne (undgpossbie)
NPorpamMmbl Bcero 5 p o0pa3oBaTe/bHbIE
padoTsI padoThbI pecypesI
Paznen 1. PUSUKA U METO/JAbI HAYUYHOI'O ITIO3HAHUSA
11 ®u3KKa U METO/Ibl HAYYHOTO NTO3HAHUS 1 bubmorexa [TOK
' https://m.edso0.ru/7f41bf72
Hroro no pazneny 1
Paznen 2. MEXAHUKA
bu6moreka [IOK
2.1 Kunemarika S 1 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Jlunamuka ! 2 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 7 1 2 https://m. edsoo,ru/7f41bF72
Hroro o pazgeny 19
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnuoreka [JOK
' TEOPHUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBI TEPMOHHAMHUKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHHSI BEILIECTBA. 5 bubnunoreka [JOK
' ®dazoBbIe NEPEXOIbI https://m.edsoo.ru/7f41bf72
Wtoro mno pazneny 24
Pa3nea 4. DJIEKTPOJANHAMUKA
bubmmoreka [JOK
4.1 DIEKTpOCTATHKA 10 . 1 https://m.edsoo.ru/7f41bf72
492 [TocTosAHHBI anekTpryeckuil TOk. Tokn 12 1 1 bubnuorexa LIOK

B PA3JIMYHBIX Cpeaax

https://m.edsoo.ru/7f41bf72
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Hroro no pazaeny

22

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME
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11 KVIACC

KosnnyectBo 4yacos DJIeKTPOHHBbIE
No n/m HanmeHoBaHMe pa3je/ioB U TeM K n (uu¢posrIe)
i} NPOrpamMMblI Beero OHTPOJIbHbIE PAKTHIECKUE | oGna3z0opaTenbHbIC
padoTsbI padoTsbI pecypesI
Paznen 1. DJIEKTPOJIUHAMUKA
11 MarunuTHoe noJie. DIeKTpOMarHuTHas 11 1 3 bubnuoreka [JOK
' WHJTYKLUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHndecKkue 1 IeKTPOMarHuTHBIE 9 1 bubnuoreka [IOK
' Kosie0aHus https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKue U JIEKTPOMArHUTHBIC 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
23 Ontuia 10 3 https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24
Paznen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH
31 OcCHOBBI crieUanbHON TEOPUHU 4 1 bubnnorexa [JOK
' OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
. bu6mmoreka [JOK
4.1 DNIeMEeHThl KBAHTOBOW ONITUKH 6 https://m.edsoo.ru/7f41c97¢
4.2 Crpoenune atoMa 4 bubmmorera [JOK

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

4.3 ATOMHOE SApO

5

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DJIEeMEHTHI aCTPOHOMUU U aCTPOPHU3UKH 7 Et?[i?ﬁ%fi%&ﬁ%f A1097c
Hroro no pazneny 7
Pazngen 6. OGOBIIAIOIIEE IOBTOPEHUE

6.1 O06o0mraroree MTOBTOPCHHE 4 Egg?ﬁgg&igﬁﬁf 11c97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIJMYECTBO YACOB I10 68
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

10.1

JleMOHCTpHpOBaT, Ha TMpHUMEpax poJb ©H MecTo (u3uku B
(hopMHpOBaHNH COBPEMCHHON HAYyYHOW KapTUHBI MHUpA, B PA3BUTHH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUIA, B IPAKTUYECKOUN NEATEIbHOCTH
JFOJICH

10.2

YYuTBHIBaTH TPAHUIIBI IPUMEHEHUS N3YYCHHBIX (PU3UIECKUX MOJCIICH:
MarepuaiabHas TOYKa, WHEpIMaIbHasl CUCTEMa OTCcu€Ta, abCOIIOTHO
TBEPAOE TEJO, UCATBHBIN T'a3; MOJEHN CTPOCHHUS Ta30B, )KUIKOCTEN U
TBEPABIX TEJ, TOYCUHBIA SJIEKTPUUECKUU 3apsij — NPU PEIICHUU
(bu3nueckux 3aaa4y

10.3

Pacnio3naBaTh ¢u3znueckue siBJIeHUS (IPOLECChl) U OOBIACHITH UX Ha
OCHOBE 3aKOHOB MEXaHHWKH, MOJEKYJISIPHO-KHHETUYECKOW TEOpUH
CTPOCHHS BEUIECTBA W JJIGKTPOJWHAMHUKH: paBHOMEpPHOE |
PaBHOYCKOPEHHOE MPSAMOJIMHEIHOE IBM>KEHHE, CBOOOHOE MajieHHe
TEJ, JBIWKEHHE MO OKPY)KHOCTH, WHEPIHUS, B3aUMOJCHCTBUE TeI;
muddy3us, OpOYHOBCKOE [BU)KEHHE, CTPOEHUE JKHIKOCTEH U
TBEPIBIX TN, U3MEHEHHe oO0béMa Ten TMpU HArpeBaHUU
(oxmaxaeHNn), TEIJIOBOE PaBHOBECHE, HCIIAPEHHUE, KOHJCHCAIHS,
IJIaBJCHHE, KPUCTAIM3alMs, KUIIEHHe, BIAXXHOCTh BO3/AYyXa,
MOBBIIICHUE JaBJICHUS] ra3a MpU €ro HarpeBaHUM B 3aKPHITOM
cocyle, CBS3b MEXIy I[apaMeTpaMu COCTOSIHHUA Tra3a B
M30MpoIieccax; 3JIEKTPU3aLUsl Tell, B3aUMOJIeHCTBHE 3aps 0B

10.4

OnuceiBaTh MEXaHUYECKOE JABWKCHUE, MCIIOJIb3Ys (1)I/ISI/ILICCKI/I€
BCJIIMYMHBI: KOOpAUWHATA, IIYyTh, IEPEMEIICHUC, CKOPOCTh, YCKOPCHUE,
Macca T€j1a, CHJIa, HUMIYJIbC TEClIa, KHHCTHYCCKasd OHEPIusl,
IMOTCHIHAJIbHAasd OSHEPIrus, MCXaHN4YCCKas pa60Ta, MEXaHHUYCCKast
MOIIHOCTb, IIpW OIIMCAHHWH IIPpAaBUJIbBHO TPAKTOBATb (bH3H“I€CKHfI
CMBICJI HCIIOJIB3YEMBIX BCJIWYHUH, HX 0003HAYEHHUsI U CAWMHHNIBI,
HaxXoJUTb (bOpMy.]'IbI, CBA3BIBAOIINC JAHHYIO (I)I/ISI/I‘IGCKYIO BCIIMYNHY
C ApYIrMMHU BCIUYNHAMU

10.5

OnuceBaTh HU3YUYCHHBIC TCIIJIOBBIC CBOMCTBA TE€I U TEIJIOBBIC
SABJICHUS, HCIIOJIb3Ys q)HSI/I‘leCKI/IC BCIIMYMHBI: JaBJICHHUC TIa3sa,
TEMIICpAaTypa, CpCAHAA KHUHCTUYCCKAsA OHEPrusl XaoTHUYCCKOIO
ABUIKCHHUA MOJICKYJI, CPCAHCKBAJpaTUYHAA CKOPOCTb MOJICKYII,
KOJIMYCCTBO  TCIUIOTBI, BHYTPCHHASA SHEPIuUsd, pa60Ta rasa,
KOS(I)(pI/IL[I/IeHT IMOJIC3HOTO JEHCTBUS TEIJIOBOIO ABUTATCIIA, IIPU
OIMMCaHUH IpaBUJIBHO TPAaKTOBATh (I)I/ISI/ILIGCKI/II\;I CMBICJ
HCIIOJIB3YEMbIX BCJIWYUH, UX 0003HAYCHUS U CAWHUIIBI, HAXOIUTH
(I)OpMy.]'ILI, CBA3BIBAKOIINUC JTAHHYIO (I)I/ISI/I‘IGCKYIO BCIIMYUHY C
APYTruMHU BCIIMYHNHAM

10.6

OnuceIBaTh N3YYCHHBIC JJICKTPUYCCKHC CBOICTBa BeIleCTBA U
OJICKTPUYCCKHUEC  ABJICHHUA (HpOI_ICCCBI), HCIIOJIb3Ys (I)I/I3I/I‘-IGCKI/IG
BCJIIMYMHBI! SHCKTpI/I‘-ICCKI/Iﬁ 3apsan, QJICKTPUYCCKOC ITI0JIC,




HaIpsDKEHHOCTh I0JIA, INOTEHLIMAJ, PAa3HOCTb IMOTECHLUAIOB; IIPU
OIIMCAaHUM  IPABUJIBHO  TPAKTOBATH busnueckuit CMBICII
UCIOJb3yEeMbIX BEJIMYHMH, UX 0003HAUCHHsS U €IMHHUILBI, YKa3bIBaTh
(opMyIbl, CBSA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BETHUUHY C IPYTUMHU
BEJIMYUHAMH

10.7

aHATM3UPOBATh (PU3MUECKUE TIPOLECCHl W SBICHUS, HCIIOJIB3YS
¢u3nveckre 3aKOHbI U TMPUHIIMIEL: 3aKOH BCEMUPHOTO TATOTECHUS, |,
I1 u 111 3akoHbI Hp10TOHA, 3aKOH COXpaHEHUsI MEXaHUYECKOW 3HEPT U,
3aKOH COXpaHEHUS UMITYJIbCa, IPUHLIMII CYNIEPIIO3ULIMN CUJT, TPUHIUI
paBHONpaBUsl HMHEPLHUAIBHBIX CHUCTEM OTCYETA; MOJEKYJSPHO-
KMHETUYECKYIO TEOPUIO CTPOCHHUSI BEIIECTBA, FA30BbI€ 3aKOHBI, CBA3b
CpeIHEeN KMHETHYECKOW SHEpPruu TEIUIOBOTO JBMKEHHUS MOJIEKYIN C
a0COIIOTHON TeMIEpaTypoi, MepBbI 3aKOH TEPMOJAUHAMMKH; 3aKOH
COXpaHEHMs DIEKTPUYECKOro 3apsjaa, 3akoH Kyiona; mpu sToMm
pa3nuyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €I0 MaTeEMaTHYECKOE
BBIPAKEHUE U YCIO0BUS (TpaHMILIbl, 00JIaCTH) IPUMEHUMOCTHU

10.8

OOBACHATP OCHOBHBIE MPHUHIMIBI ACHCTBHS MAalllUH, MPUOOPOB M
TEXHUYECKUX YCTPOWCTB; pa3inyaTh YCIOBUS HUX 0€30MacHOro
WCIIOJIb30BAHNS B TIOBCETHEBHOM KU3HU

10.9

BremmmonaaTe SKCIICPUMCHTEI 110 UCCIICTOBAHUTIO (1)I/I3I/II-IGCKI/IX SIBIICHUI
" IMpoHeCCOB C UCIOJB30BAHUEM IPAMBIX U KOCBEHHBIX I/I3MepeHI/II\/'I;
pH 3ToM (hopMyIupoBaTh nMpoliaeMy (3agady) U rUnoTe3y yueOGHOro
IKCIIEPUMEHTa,  COOMpaTh  yCTAHOBKY W3  HPEATI0KEHHOTO
000pyI0BaHuUs, TPOBOANTH ONBIT U JOPMYITHPOBATH BHIBOIBI

10.10

OcymiecTBiATh MNpsIMbIE U KOCBEHHBIE H3MEpPEHHUS (UINYECKUX
BEJIMYMH; TIPU 3TOM BBIOMpATh ONTHUMAJBHBIN COCOO M3MEpEeHUs U
WCI0JIb30BaTh U3BECTHBIE METO/IbI OLICHKH MOTPETHOCTEN N3MEPEHUIT

10.11

UccnenoBaTh 3aBUCUMOCTH MeXAY (GU3NYECKUMU BEITUYMHAMU C
UCIOJIb30BAHUEM MPSMBIX H3MEPEHHI; MPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DMKCHpPOBATh pPE3yIbTAaThl IMOIYYEHHON 3aBHCHUMOCTHU
(bu3MUecKUX BETUYHH B BUE TaOIUI U TpadUKOB, €J1aTh BBIBOIBI 10
pe3ylbTaTaM UCCIICOBaHU

10.12

CobOmonaTh mpaBwiia 0e30MacHOro Tpylna TMpU  MPOBEICHUU
UCCIIEJIOBaHUM B paMKax y4eOHOTO OKCIepUMEHTa, Yy4eOHo-
UCCIIEIOBATENIbCKON M MPOEKTHON AESITETbHOCTU C MCIOJIb30BaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JTa0OPATOPHOTO 000PYAOBAHUS

10.13

Pemats pacuérHbie 3a7auu ¢ SBHO 33aJlaHHON (PU3UYECKON MOJIENbIO,
UCTOJNB3YsSl (PU3UYECKUE 3aKOHBI U TMPHUHIIMIIBI; HA OCHOBE aHajIn3a
yCIOBUSL 3a7auyd  BBIOMpATh (PU3UYECKYI0 MOJEJb, BBIACIATH
(uznueckue BeTUYUHbBI U (OPMYIIbl, HEOOXOIUMBIE TSI €€ pelIeHHs,
NPOBOJIUTh Pacy€Tbl M OIEHUBATh PEATbHOCTh MOJYYEHHOTO
3HaueHUs (HU3MUYECKON BETUUHHBI

10.14

Pemate Ka4CCTBCHHBIC 3agadyun: BBICTpAUBATh JOTHUYCCKHU
HCIIPOTHUBOPCUUBYIO LICTIOYKY paCCY)KI[CHI/Iﬁ C OHOpOﬁ Ha U3YYCHHBIC
3aKOHBbI, 3dKOHOMCPHOCTH U (I)I/I3I/I"IeCKI/IC SIBJICHUA

10.15

Hcnonp3oBaTh MpH  pelIeHUH Y4eOHBIX 33/7a4 COBPEMEHHBIE
WH(POpPMAIIMOHHbIE TEXHOJOTHMM JJIS IOMCKA, CTPYKTYpPHPOBAHMA,
WHTEpIpPETallMi U NPEACTaBICHUs] y4eOHON M HaydyHO-TONYJISApHOU




nH(pOpMAIINHY, TIOTYICHHON U3 Pa3IMYHbIX HCTOYHUKOB; KPUTUYECKU
aHAIM3UPOBATH NOIYYaEMYI0 HH(POPMAIHIO

10.16

[IpuBoaMTH MpPUMEPHI BKJIAJa POCCHUCKUX U 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBICHEHHE MPOIIECCOB OKPYKAIOLIETO
MUDa, B pa3BUTHE TEXHUKU U TEXHOJOTUI

10.17

Hcnonp3oBaTh TEOpEeTHYECKUE 3HAHUS 1O (PU3HMKE B TOBCEIHEBHON
KU3HH i1 oOecriedeHHss O€30MacHOCTH TpU  OOpalieHud ¢
npubopaMM ¥ TEXHUYECKUMH YCTPOWCTBAMH, JUIS COXPAaHEHUS
3I0pPOBBbSI W COOJIONEHUS HOPM SKOJOTUYECKOTO TOBEICHUS B

OKpYKalollel cpenie

10.18

PaboTatb B rpynie ¢ BHIIOJIHEHUEM Pa3IUYHbIX COLIUAIbHBIX POJIEH,
IJIaHUPOBATh  pabOTy TIpPYHNIbl, pPalUOHAIBHO  PaCMpEessITh
00s3aHHOCTH M IUJIAHUPOBATh JESATEIbHOCTh B HECTAHJAAPTHBIX
CUTyalusAX, aJ€KBaTHO OLICHMBATh BKJIAJ Ka)XJIOTO M3 YYaCTHUKOB
IPYIIBI B pEHIEHUE paccMaTpuBaeMon MpoOIeMbl

11 KJIACC

Kon

NpoBepsieMoro
pe3yJibTara

IIpoBepsiemble IpeAMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOIi MPOrpaMMbl CpeIHero o01ero o6pa3oBaHus

111

JleMoHCTpHpOBaTh Ha MpHUMeEpax pojb M MecTo (U3MKU B
(hopMUPOBaHUHU COBPEMEHHOW HAYyYHOW KapTHUHBI MUpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTHH, B MPAKTUYECKOUN NEATEITBHOCTH
JOJIEH, TIEIOCTHOCTh M €AMHCTBO (PM3UUECKON KApTUHBI MUPA

11.2

Y4uUTHIBaTh IPAHULIBI TPUMEHEHHS N3YUYEeHHBIX (PU3MUECKUX MOAETIeH:
TOYEYHBIN STIEKTPUUECKUHN 3apsij, siAepHasi MOAENb aTOMa, HyKJIIOHHAs
MOJIeJIb AaTOMHOTO si/ipa MpHU PelIeHNH PU3NUYECKHX 3aa4

11.3

Pacnio3naBarte pusnyeckue sBaeHUs (IIPOIECChl) U OOBACHIATH UX Ha
OCHOBE 3aKOHOB JJICKTPOJMHAMUKA W  KBAaHTOBOW  (DU3UKU:
AJIEKTPUYECKasi MPOBOJUMOCTh, TEIIOBOE, CBETOBOE, XUMHUYECKOE,
MarHUTHOE  JICMCTBHUS  TOKa,  B3aMMOJCHCTBHE  MAarHUTOB,
AJIEKTPOMArHUTHasl MHIYKIUS, JEHCTBHE MAarHUTHOTO TIOJs Ha
NPOBOJHUK C TOKOM M JBWKYIIMKCS 3apsij, AJIEKTPOMArHUTHBIE
KOJICOAHUsT W BOJIHBI, NPSMOJMHEHHOE pPACIpPOCTPAHCHUE CBETa,
OTpakeHHe, TpeliomiieHHe, wuHTepdepeHuus, audpakuus u
HOJISIPU3AIIUS CBETA, UCIIEPCUST CBETA, (POTONICKTPHUECKUH IPPEKT
(boToapdexT), cBeTOBOE MaBIICHHE, BO3HUKHOBEHHE JIMHEHYATOTO
CIeKTpa aToMa BOJIOPOJA, €CTECTBCHHAss W  HCKYCCTBCHHAs
PaTMOaKTUBHOCTD

114

OnuceIBaTh HU3Y4YCHHBIC CBOIMCTBa BEIIECTBA (SJ'IeKTpI/I‘{eCKI/Ie,
MAarauTHBIC, OIITUICCKHUE, SJICKTPUUCCKYIO ITIPOBOJUMOCTD PA3JIMIHBIX
cpen) U SBJICKTPOMArnuTHBIC SBJICHUA (HpOHCCCH), HCTIOJIb3Ys
(I)I/ISI/I‘IGCKI/IG BCIIMYHHBI: BJICKTpI/I"IeCKI/II\/’I 3apsn, CHJIa TOKa,
QJICKTPUYCCKOC  HAIIPAKCHUC, SJICKTPUYICCKOC COIIPOTUBJICHHC,
Pa3HOCTb IMOTCHIHUAJIOB, 9I[C, pa60Ta TOKa, UHAYKIUSA MArouTHOI'O
IoJis, CHJIa AMr[epa, cujia HopeHua, WHAYKTUBHOCTH KAaTYIIKH,
OHEPTUA SJICKTPUUCCKOIO U MAarHuTHOI'O HOHCﬁ, nepuoa n 4aCtrora
KoJIeOaHUI B KOJICOATCILHOM KOHTYPC, 3apsad U CHJIa TOKa B IIPOLCCCEC




TapMOHHMYECKUX  3JEKTPOMAarHUTHBIX  KoJiebaHuil,  (oxycHoe
pacCTOsSIHUE M ONTUYECKAas CUJIA JIMH3BI, IIPU ONUCAHUU IPABUIILHO
TPAaKTOBaTh (PU3MUECKUI CMBICI HCHOJb3YeMbIX BEIHYMH, HX
00O3HaueHHUsI W EAWHUIIBI; YKa3bIBaThb (POPMYJIBI, CBS3bIBAIOIINE
JaHHYIO (PU3HUYECKYIO BETMYUHY C IPYTHMMHU BETHUYMHAMU

115

OnuceiBaTh H3y4YEHHBbIE KBAHTOBBIE SIBIEHHMS U  IPOLECCHI,
UCTIONB3Ys (PM3NYECKUE BEIUYMHBI: CKOPOCTH AJIEKTPOMArHUTHBIX
BOJIH, JUIMHA BOJHBI U 4acTOTa CBETA, SHEPIUsl U UMIYJIbC (OTOHA,
NIEpUOJ IoJypacnaaa, SJHeprus CBsI3M aTOMHBIX SJ€pP; IPU ONTHUCAHUHU
OPaBWJIBHO TPAaKTOBaTh (U3UYECKUM CMBICH  HCIIOJIb3YEMBIX
BEJIMYMH, UX OOO3HAUEHUsS W EIUHUILBI; YyKa3bIBaTh (HOPMYIIBI,
CBSA3BIBAIOLINE JaHHYIO (U3UYECKYI0 BEJIMYMHY C JIPYyrUMU
BEJIMYMHAMHU, BBIUUCIIATh 3HaU€HNE (PU3NUECKOI BETHMYUHbI

11.6

AHanu3upoBath (PU3WUYECKHUE TPOIECChl U SIBICHUS, HCIOJb3YS
¢bu3uvyeckne 3aKoHBl W OPUHIMNBL  3akoH Owma, 3aKOHBI
MOCJIEIOBATENILHOTO M TapaJJIEIbHOTO COEAMHEHHS MPOBOJIHHUKOB,
3akoH JIxoyinsa — JIeHna, 3aK0H 2J€KTPOMarHMTHOM MHIYKIUH, 3aKOH
MPSIMOJTMHEHHOTO PACTIPOCTPAHEHUS CBETA, 3aKOHBI OTPAYKEHUSI CBETA,
3aKOHBI  TPEJOMJIEHUS CBETA, YypPaBHEHHWE OWHINTEHHA IS
dboTodddexra, 3aKOH COXpPAaHEHHUS DHEPTUU, 3aKOH COXpPAHEHUS
WMITyJbCa, 3aKOH COXpaHEHUsI DJICKTPUYECKOTO 3aps/a, 3aKOoH
COXpaHEHHMs] MacCoOBOTO 4mcCla, TocTynarsl bopa, 3akoH
paIMoOaKTUBHOTO paclaja; Mpu AOTOM pa3IuyaTh CJIOBECHYIO
(hopMYITHPOBKY 3aKOHA, €r0 MAaTEMAaTUYECKOE BhIpaXKEHUE U YCIIOBUS
(TpaHuIpl, 00J1aCTH) TPUMEHUMOCTH

11.7

Onpenensts HamnpaBi€HHE BEKTOpa HHIYKIIMHM MarHUTHOTO TOJIS
MPOBOJTHUKA C TOKOM, CHJIbI AMriepa u cuiibl Jlopeniia

11.8

Crpoutrh ¥ ONHCHIBAaTH H300paKEHUE, CO3/aBa€MOE€ IJIOCKHM
3€pKajJIoM, TOHKOU JIMH301

11.9

BBINONMHATE SKCIEPUMEHTHI 110 UCCIIETOBAHUIO (PH3HUYECKUX SBICHUN
U TPOLIECCOB C HMCIOJH30BAHUEM TPSIMBIX U KOCBEHHBIX W3MEPCHUH;
pu AToM GOPMYJIMPOBATH MPoOIIeMy (3a/1a4y) U TUIIOTE3Y y4eOHOTO
OKCIIEPUMEHTa,  COOMpaTh  YCTAHOBKY M3  MPEIUIOKEHHOTO
000pyI0BaHUs, IPOBOIUTH OMBIT M (POPMYITHPOBATH BHIBOIbI

11.10

OCYH_[CCTBJ'ISITL IOpsAMBIC KW KOCBCHHLIC H3MCPCHUSA (I)I/ISI/I‘ISCKI/IX
BCIIMYHH, IIpU 3TOM BBI6I/IpaTB ONTHMAJIBHEIN CIIOCOO HU3MCPCHHUA U
HCIIOJIb30BAaTb U3BCCTHBIC MCTOAbI OLICHKHU HOFpeHlHOCTeﬁ I/I3MepeHI/Iﬁ

11.11

HccnenoBath 3aBUCUMOCTH (bH?»I/I‘ICCKI/IX BCJINYHH C MCIIOJIb30BAHUECM
IIPAMBIX HSMCPCHHﬁ; Ipu S5TOM KOHCTPYHUPOBATH YCTAHOBKY,
(I)I/IKCI/IpOBaTB PE3YJIbTAThI HOJ'Iy‘ICHHOﬁ 3aBUCHUMOCTH (1)H31/I‘16CKI/IX
BCJIIMYHH B BUJIC Ta6J'II/II_[ u Fpaq)I/IKOB, ACJIaTh BBIBOJABI IO PE3YyJIbTaTaM
HCCIICA0OBAaHUA

11.12

Cobmroate mpaBuiia 0e30MacHOrO TpyAa TMpU  MIPOBEJCHHUH
UCCIIEIOBAaHUI B paMKax Y4eOHOTro OSKCIepUMeHTa, Y4eOHO-
UCCIIEN0BATENBCKON U IPOEKTHOM JEATEIBHOCTH C UCTIOJIb30BaHUEM
U3MEPUTENBHBIX YCTPONCTB U J1abOpaTOPHOTO 000pYyI0BaHUS

11.13

Pemats pacuérHbie 3a7auu ¢ SBHO 3aJlaHHON (DPU3MYECKOI MOJIENbIO,
WCTOJNIB3YS (PM3MUECKHE 3aKOHBI W MPHUHIIMIBI; HA OCHOBE aHAIHM3a
yCIOBUSL 3a7auyd  BBIOMpATh (PU3UYECKYI0O MOJIelb, BBIICIATH




¢u3nveckre BeTMYMHBI U (OPMYIIbI, HEOOXOAUMBIE ISl €€ pelIeHus,
MPOBOJUTH pacu€Tel M OICHWBATh PEAIBHOCTh MOJIY4YEHHOTO
3Ha4YeHUs (HU3NYECKON BETUUHHBI

11.14

Pemrare  kauecTBEHHbIE  3aJaud:  BBICTPAMBAThb  JIOTUYECKH
HEIIPOTUBOPEUYUBYIO LIETIOYKY PACCYKIACHUHN C ONIOPOM HA N3Y4YCHHBIC
3aKOHbI, 3aKOHOMEPHOCTU U (PU3UYECKUE SABJICHUS

11.15

Wcnonb3oBarh mpu pemieHUH Y4eOHBIX 3aJady  COBPEMEHHbIE
UH(POPMALMOHHBIE TEXHOJOTHH IS TOWCKA, CTPYKTYPHPOBAHMSA,
UHTEPIIPETAllMY U IPEJCTaBICHUs Yy4eOHOW M HAy4HO-IOMYJISIPHOMN
UH(POPMALIUH, TIOTYIEHHOW U3 PA3INYHBIX UCTOYHUKOB; KPUTHUECKH
aHAIM3UPOBATH MOJy4aeMYI0 HH(POPMALIUIO

11.16

OOBSICHATH MPUHIUIIBI JCHCTBUSA MAIIMH, MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3inyaTh YCJIOBHUS WX OE€30MACHOTO HMCIOJIb30BAHUS B
NOBCEIHEBHOU KU3HU

11.17

[IpuBonTE mpuUMeEpHI BKJIa/a POCCUMCKUX M 3apyO€KHBIX YUEHBIX-
(U3HUKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MTPOLIECCOB OKPYKAIOIIETO
MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOT Uil

11.18

Hcnonb3oBaTh TeopeTHUeckue 3HaHUS MO (U3MKE B MOBCEIHEBHOM
KU3HU i1 oOecredeHus: Oe30MacHOCTH Tpu  OOpamieHuu C
npubopaMi H TEXHUYECKHUMH YCTPOWCTBAMH, IS COXpaHCHUs
3I0pOBbsI U COOJIFOJIEHUST HOPM 3KOJOTMYECKOrOo TOBEIEHUS B
OKpY»Kalollen cpee

11.19

PaGoTaTh B rpynme ¢ BBINOJIHEHUEM Pa3IUYHBIX COLMATBHBIX POJIEH,
IUIaHUPOBaTh ~ pabOTy  TpYNIbl, PalMOHAJIBHO  PACHpPENeNATh
00s3aHHOCTM ¥ IUIAHUPOBATh JAEATEIILHOCTh B HECTaHJAPTHBIX
CUTyallUsIX, a/IeKBaTHO OLIEHMBATh BKJIAJ] KaKJOTO M3 YYaCTHUKOB
TPYIIIBI B pellIeHHE paccMaTpruBaeMoil mpoOsieMbl




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox
pasjaeia

Ko nposepsiemoro

3JIEMCHTA

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

OU3NKA 1 METOZIbI HAYYHOI'O [TO3HAHU A

11

®uszuka — Hayka o npupoje. Hayunbie
METO/1bl IO3HAHUSI OKpY Karolero mupa. Posb
JKCIIEPUMEHTa M TEOPUM B  IIpOLEcCe
MO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3UKE

1.2

MopenupoBanue ¢GU3NUECKUX SBJICHUN U
MPOLECCOB. Hayunsie TUIOTE3BI.
®u3nyeckue 3aKOHbl M TEOpHUM. ['paHUIBI
OPUMEHUMOCTH  (U3WYECKMX  3aKOHOB.
[IpuHnun coorBerctBHs. Pome m  mecto
¢uzukn B GOPMHUPOBAHUM COBPEMEHHOM
HAay4YHOW KapTHHBI MHUpa, B MPAKTHYECKOUN
NEeITEeIbHOCTH JI0IEN

MEXAHUMKA

KMHEMATHUKA

2.11

Mexangnueckoe NBIDKEHUE.
OTHOCHUTEIBHOCTH MEXaHUYECKOTO
nBmxeHus. Cucrema otcuéra. Tpaekropus

2.1.2

[lepemenienue, CKOPOCTh (CPEAHsst CKOPOCTh,
MTHOBEHHass  CKOpPOCTb) M YCKOpPEHHE
MaTepUaIbHOW TOYKH, UX MPOEKIUH Ha OCU
CUCTEMBI KOOpAMHAT. Crnoxenue
TIepEMEIIICHUN U CII0)KEHUE CKOPOCTEH

2.1.3

PaBHOMepHOE u PaBHOYCKOpPEHHOE
MPSAMOJIMHEHHOE JIBIDKCHUE. I'paduxu
3aBHCHUMOCTH KOOpJIMHAT, CKOPOCTH,
yCKOpeHus, ONytTdk U TepeMeuieHus
MaTepuaIbHONW TOYKU OT BpEMEHU

2.1

2.1.4

CBoOoaHOE MmajieHne. Y CKopeHue
¢BOOOIHOTO MaIeHUS

2.15

KpuBonuneiinoe nBmwkenue. PaBHOMepHOe
IBUKEHHE  MaTepUaIbHOW  TOYKH  TIO
OKPY)KHOCTH. YTJIOBasi CKOPOCTh, JIMHEWHHas
CKOpOCTb. [Iepuon u 4acToTa.
L{eHTpoCTpeMHUTENIBHOE YCKOPEHHE

2.1.6

TexHudyeckue  yCTpOHCTBA:  CHUAOMETD,
JBUKEHUE CHApS/IOB, LIEMHBIE U PEMEHHBIC
nepegadu

2.1.7

IIpakTrueckue paboTHI. N3mepenune
MTHOBEHHOM  CKOpOCTH. HccnenoBanue
COOTHOILICHUS MEXITY MyTSIMU,
MIPOMJAEHHBIMH TEJIOM 3a MOCJIEIOBATENbHBIE




paBHBIE  IPOMEXYTKH  BpPEMEHU  IIpH
PaBHOYCKOPEHHOM JIBUKEHHM C HAa4daJbHOU
CKOpOCTBIO, paBHOM Hymo. M3ydenue
ABWIKCHHUA 1IAapHWKa B BSI3KOM KUOKOCTH.
W3yuenme nBuKeHHS Tena, OpOIIECHHOTO
TOPU30HTAJIBHO

2.2

JTUHAMUKA

2.2.1

[Ipyanun  otHOcurensHOCTH  [anwires.
IlepBoiii 3akoH Hprorona. MHepruaibHbie
CHUCTEMBI OTCUETA

2.2.2

Macca Tena. Cuna. [lpuHuun cyneprno3uuuu
CHJI

2.2.3

Bropoit 3akon HeroToHa as maTepuaibHON
TOYKA B HWHEPLUHMAIBHOW CHCTEME OTCUYETa
(UCO). Tperuit 3akon HerotoHa mis
MaTepHaIbHBIX TOUEK

2.2.4

3akoH  BceMupHoro  TsaroteHus.  Cuiia
TskecTH. IlepBas kocMuueckas CKOPOCTb.
Bec tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuia tpenusi. Cyxoe tpenue. Cuna TpeHUsS
CKOJIbKEHUST U CHJla TPEHHUS  TOKOS.
Koaddumuent tpenus. Cuna conpoTUBICHUS
IIPU IBIKEHUH TeJa B )KUIKOCTH WJIH rase

2.2.7

[TocTynarensHOE M BpalaTeabHOEe JBMKCHHE
a0COJIIOTHO TBEPJIOTO TeJa

2.2.8

MOMEHT CHJIIBI OTHOCHUTEIBHO OCH BpaliCHU.

[Tnedo cunbl. YcnoBus paBHOBECHS TBEPIOTO
tena B UCO

2.2.9

Texandeckue YCTpOﬁCTBaI IO AIINITHUKH,
JABVKXCHUE NCKYCCTBECHHBIX CITYTHHKOB

2.2.10

[TpakTrueckue padoTsl. M3yueHue nBuxxeHus
Opycka MO HaKJIOHHOM IUIOCKOCTH TIOJ
JeCTBEM HECKOJIbKuX cuil. MccnempoBanue
3aBUCHUMOCTHU CHUJI YIIPYTOCTH, BOSHUKAIOIINX
B JedopMUpyeMOil Mpy>KUHE U PEIUHOBOM
oOpaslie, OT BeIMYMHBI HUX JedOopMaluu.
UccnenoBanue yCIOBUH paBHOBECHS
TBEPAOTO TEJa, UMEIOIIETO OCh BPAILCHHS

2.3

3AKOHbI

COXPAHEHHMA B MEXAHUKE

2.3.1

I/IMHy.TIBC MaTepHaﬂLHOﬁ TOYKH, CHCTCMBbI
MaTCpHaJIbHBIX TOYCK. I/IMHy.]'ILC CUJIBI H
N3MCHCHHUC UMITYJIbCA TCJIa

2.3.2

3akoH coxpaHeHuss umMmnyiasca B HCO.
PeakTuBHOE IBMKEHNE

2.3.3

PaGora cunel

2.3.4

MomHoCTE CHIIBI




2.3.5

Kunerndeckass  sHeprus  MaTepUAIbHOU
TOYKHU. TeopeMa 0 KUHETUYECKON SHEPrUun

2.3.6

IlorenunaneHas sHeprus. IloreHumanbHas
SHEPrUs YIIPYTo nepOopMUPOBAHHOM
npyxusbsl. lloreHuumanbHas sHeprus Ttena
BOJIM3U OBEPXHOCTH 3eMIIU

2.3.7

IloTeHMaNbHBIC U HEIIOTCHIUAIBHBIC CHUIBL.
CBsi3p  pabOThl HEMOTEHIMAIBHBIX CHJI C
M3MCHCHHEM MEXaHUIECKOHN SHEPTUU
CHCTEMBI TElL 3akoH COXpaHEHUs
MEXaHUYECKOM YHEPruu

2.3.8

VYrpyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

TexHn4eckue ycTponcTBa: JBUKEHUE PAKET,
BOJIOMET, KOIIEp, NPYKUHHBIN MUCTOJIET

2.3.10

[IpakTnueckue paboThl. M3yueHue cBs3u
CKOpOCTEM Tell IIpU HEYINPYyroM  yuape.
UccnenoBanue cBsizsm  pabOTBI  CHJIBI €
VM3MEHEHNEM MEXaHUYECKON DHEPTUU Tesa

MOJIEKVYJIAIPHAS ®U3MKA U TEPMOJIMHAMUKA

3.1

OCHOBbI MOJIEKVJIIPHO-KUHETUYECKOM TEOPHUU
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OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJISIPHO-
KUHETUYECKON TEOPHHU. BpoyHoBckoe
newkenne. uddysus. Xapakrep ABUKEHUS
Y B3aMMOJCHWCTBHSI YACTUIL BELIECTBA

3.1.2

Mogenun cTpoeHusl Tra3oB, XUIKOCTEH U
TBEPABIX TEI W OOBICHCHHE CBOWCTB
BEILECTBA HA OCHOBE 3TUX MOJIENIEH

3.1.3

Macca wmonekyn. KomuyecTBo BeriecTsa.
ITocrosHHas ABoraapo

3.1.4

TemnoBoe paBHOBecue. Temmeparypa u eé
m3Mmepenue. [lkana remneparyp Llenbcus

3.1.5

Mopaens wunmeampHoro rasa. OcHoBHoOe
ypaBHEHHE MOJIEKYJIIPHO -KHHETHYECKO
TEOPHUH HICATHLHOTO ra3a

3.1.6

AOcomoTHas TeMIlepaTypa Kak Mepa cpeiHein
KHHETHYECKOH SHEPTHH TEIJI0BOIO
nBUKeHHUS dactull rasa. lllkama temmneparyp
KensBuna

3.1.7

VpaBuenne Knaneiipona — Menzaeneesa.
3akoH JlanbTOHA

3.1.8

I"a30BBI€ 3aKOHHI. I/Isonpoueccm B NJ1€AJIbHOM
ra3c € NMOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA!
HN30TCpmMa, N30xX0pa, H3o6apa

3.1.9

TexHudeckue  yCTpOWCTBA:  TEPMOMETP,
6apometp

3.1.10

[Ipaktuyeckue paboTsl. M3MepeHue macchl
BO3/1lyXa B KJJacCCHOM KoMHare. VMccnenoBanue




3aBUCUMOCTHU MEKIY rapamerpamu
COCTOSIHUS PAa3PEKEHHOrO rasa

3.2

OCHOBbI TEPMOJMHAMUNKN

3.21

TepmonnHamuyeckass cucreMa. BHyTpeHHs
DHEPrUs. TEPMOJMHAMMYECKOW CHUCTEMBI M
crocoObl €€ U3MEHEHUS

3.2.2

KonmuectBo TemnoTs! u paboTta. BHyTpeHHss
SHEPrusi 0JHOATOMHOIO UACAIBHOIO rasa

3.2.3

Buapl Temonepenayu: TEMIOMPOBOJIHOCTD,
KOHBEKIHs, U3aydeHue. TermnoéMKOCTh Tea.
VYaenpHas TEIIOEMKOCTh BeliecTBa. Pacuér
KOJIMYECTBA TETUIOTHI MPHU TEIJIONepeade

3.24

[IepBo1it 3aKOH TEPMOIMHAMUKH.
[Ipumenenue IIEpBOro 3aKOHA
TEPMOJANHAMUKH K M30IPOLECCAM.
I'padmueckas naTepnperanys padboTsl rasa

3.25

Tennosele MamuHbl. [IpUHIMOBI IEHCTBUA
TeIu10BbIX MamuH. [IpeobpazoBanus sHepruu
B TemioBbiXx MammuHax. Koaddunuent
nosiesHoro  gaedicrtBus (manee —  KIIJ)
terioBoit mamuHkl. [{ukin Kapuo u ero KII/]

3.2.6

Bropoii 3aKOH TEPMOIMHAMUKH.
HeobOpatumocTh TpoIeccoB B MPHUPOJIE.
TemmoBele  JBUTATEIH. OKOJIOTHYECKHE
poOJIEMBI TETUIOIHEPTETUKH

3.2.7

Texnuueckue YCTPOMCTBA: JIBUTATEIIb
BHYTPEHHETO CrOpaHusl, OBITOBOM
XOJIOIUIIbHUK, KOHIULIUOHED

3.2.8

[IpakTuueckue paboTHI. N3mepenne
yIIeJIbHOM TEMI0EMKOCTH

3.3

AT'PETATHBIE COCTOSHMS BEILECBA. ®A30BLIE ITEPEXO/IbI

3.3.1

[TapooOpa3oBanue u KOHIEHCAIlHs.
Ucnapenne u xunenue. YenbHas TeIuioTa
apooOpazoBaHusl. 3aBHCHMOCTh
TEeMIEpaTyphbl KUMCHUS OT IaBICHUS

3.3.2

AOcoiroTHasT U OTHOCHUTEIbHAS BIIAXKHOCTD
Bo3ayxa. HachlenHnslii map

3.3.3

Teépmnoe  teno.  Kpucramimdyeckue u
amop(dHble Tena. AHHU3OTPONHUS CBONCTB
KPUCTAJLIOB. Kunkue KPUCTAJLIBI.
CoBpeMeHHbIE MaTepUabl

3.3.4

IInaBnenue u KpucTtajuii3alus. YnenpHas
TCIJIOTA ITJIaBJICHU . CY6J'II/IM3.I_II/ISI

3.3.5

YPaBHeHI/Ie TEILIOBOr0 OallaHca

3.3.6

TexHudyeckue yCTpOWCTBA: THUIPOMETP U
IICUXPOMETP,  KaJOPUMETP,  TEXHOJIOTUU
MIOJIy4YEHUS] COBPEMEHHBIX MAaTEPUAIIOB, B TOM
qrciie HAHOMAaTEPHUAIIOB, U HAHOTEXHOJIOT U




3.3.7

[IpakTnueckue paboTHI. W3mepenue
BJIAKHOCTH BO3]lyXa

OJIEKTPOAMMHAMUKA

4.1

OJIEKTPOCTATHUKA
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DNeKTpu3aysi Tell. DIEKTPUUYECKHM  3apsil.
I[Ba BU A DJICKTPUYICCKHUX 3aps10B

4.1.2

[IpoBoHMKH, JBIEKTPUKU u
MTOJTYTIPOBOIHUKH

4.1.3

3aKOH COXpaHEHHsI JIEKTPUIECKOTO 3apsiia

4.1.4

B3aumoeiictBue 3apsiioB. 3akoH Kynona

4.15

Onektpuueckoe  moie.  HanpsoxkéHHOCTh
JJIEKTPUYECKOTO T10JIA1. [TpuHIMN
cynepno3uiuu. JIMHMUM — HanpsHKEHHOCTH
NEKTPUUECKOTO TOJIS

4.1.6

PaGota cui 3IEKTPOCTATUYECKOTO  TIOJIA.
ITorenmman. PasHocTh MOTEHIINAIOB

4.1.7

[IpoBOogHUKN W AWDIEKTPUKH B TIOCTOSIHHOM
JNeKTpudeckoM mojie.  JludnexTpuyeckas
MIPOHMUIIAEMOCTH

4.1.8

DIIEKTPOEMKOCTS. Konpencatop.
OneKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpA.
DHeprus 3apsKEHHOr0 KOHJEHCaTopa

4.1.9

TexHuueckue YCTPOWCTBA:  BIEKTPOCKOI,
AIEKTPOMETP, IEKTpOCTaTUYECKas 3alluTa,
3a3eMIIeHHE ANEKTPOTIPUOOpPOB,
KOHJICHCATOP, KCEPOKC, CTPYHHBIN MPUHTEP

4.1.10

[IpakTnueckue paboTHI. N3mepenne
ANEKTPOEMKOCTH KOHJIEHCATOpa

4.2

MOCTOSHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMUYHBIX

CPEJIAX

421

YcnoBuss  CymecTBOBaHUSA  IMOCTOSIHHOTO
AJIEKTPUYECKOTO TOKa. VICTOYHMKH TOKa.
Cuia Toka. ITocToSIHHBII TOK

4.2.2

Hanpsokenne. 3akon OMma asist ygacTka 1enu

4.2.3

:‘)HGKTpI/I‘leCKOG COIIPOTUBJICHUC. Y aenbHOE
COIMPOTHBJICHUC BCIICCTBA

4.2.4

HOCJ’IGI[OB&TCJ'IBHOG, ImapaujiCjibHOC,
CMCIIAHHOC COCINHCHHEC ITPOBOAHHKOB

4.2.5

PaGora anexktpudeckoro Toka. 3akoH Jxoyns
— Jlenma

4.2.6

MoIHOCTh QJICKTPHUYCCKOT'O TOKA

4.2.7

ekTpoaBkymas cuna (ganee — D3C) u
BHYTPEHHEE  COINpPOTUBJIEHWE HCTOYHHKA
Toka. 3akoH OMa i TOJIHOW (3aMKHYTON)
tekTpuyeckoit enu. KopoTkoe 3amMbIkaHHe

4.2.8

SHCKTpOHHaSI IpOBOANMOCTD TBép,[[LIX
MCTAJIJIOB. 3aBUCHMOCTb COIIPOTUBJICHUA




METaI0B oT TEMIIepPaTypHl.
CBepxnpoBOIUMOCTh

4.2.9

OnexTpuueckuil Tok B Bakyyme. CBolicTBa
AJIEKTPOHHBIX ITYYKOB

4.2.10

[TonyrpoBOAHHKHY. CobcTBeHHAs u
npuMecHast IPOBOIMOCTb
NOJTynpoBOHUKOB. CBOMCTBA p-n mepexoja.
[TosryripoBOHUKOBBIE TIPHOOPEI

4.2.11

ONEeKTpUYeCKUid TOK B DJIEKTPOJIUTAX.
DIIEeKTPOTUTHYECKAS JTUCCOITUAITHS.
DIIeKTPOIIU3

4.2.12

DIeKTPUYECKUM TOK B rasax.
CaMOCTOATENbHBIT W HECaAaMOCTOSATENbHBIN
pazpsaa. PaznuyHble TUIBI CAMOCTOSITEIBHOTO
pazpsaa. Monnus. [1nasma

4.2.13

TexHuyeckue  yCTpOMCTBA:  aMIEpMETp,
BOJIBTMETP, PpEOCTaT, HCTOYHUKUA TOKa,
3JIEKTPOHArpeBATEIbHBIE puOopHI,
3JEKTPOOCBETUTEIIBHBIE puOopHlI,
TEPMOMETP  CONPOTHUBJICHUS, BaKyyMHBIN
IMOJ, TEPMHUCTOPHI U  (POTOPE3UCTOPHI,
MOJIYTIPOBOIHUKOBBIM JIMOJI, TaJIbBAaHUKA

4.2.14

[IpakTuueckue paboTHI. Nzydyenune
CMEIIAHHOTO COEMHEHHSI PE3UCTOPOB.
N3mepenne OJIC ucTOYHMKA TOKa M €ro
BHYTpPEHHEro comnpoTuBieHusa. HaGmionenue
JNEKTPOJIN3a

11 KIJACC

Kon
paznena

Koanposepsiemoro
3JieMeHTa

IIpoBepsieMble Y1eMEHTHI COIeP:KAHUS

4

OJIEKTPOIMHAMUNKA

MAT'HUTHOE I1OJIE. 9JIEKTPOMATI'HUTHA A MHAYKINA

43.1

ITocTosiHHBIE MArHMTBI. BSaHMOﬂCﬁCTBHC
IIOCTOSAHHBIX MAarHuTOB

4.3

43.2

MarauTtHoe moJie. BekTtop MarHUTHOM
uHaykuu. [lpunnun cynepno3unuu. JInuaun
MarHuTHOM wuHAyKuuu. KaptuHa auHUI
MarHUTHOM HWHIYKUUMU TOJIA TOCTOSIHHBIX
MarHuToB

4.3.3

MaruutHoe 10JIe NPOBOJHUKA C TOKOM.
Kaptuna nuHuil mosis AJMHHOTO MPSMOTO
IPOBOJAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHMKA, KaTymIKH C TOKOM. OmbIT
Opcrena. BzanMoaelicTBre NPOBOJIHUKOB C
TOKOM

43.4

Cuna Amnepa, €€ MOAYJIb U HaIIPaBJICHUE
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Cuia Jlopeniia, e€ MOyJib U HalpaBJICHUE.
JBrKeHrne  3apsUKEHHOM — YaCTHULBI B
OJTHOPOJHOM MarHUTHOM MoJie. PaboTa critbt
Jlopenua

4.3.6

SIBIIeHUE AIEKTPOMATHUTHOW HHAYKIIUU

4.3.7

IToTok BekTOpa MarHUTHOW MHIYKLIMU

4.3.8

OJC unaykuuu. 3aKoH 3JI€KTPOMarHUTHON
nHaykuu Papanes

4.3.9

BuxpeBoe anextpuueckoe moae. IC
WHAYKIAA B TMPOBOJHUKE, JBUKYIIEMCS
MNOoCTYNnaTrcJIbHO B OJHOPOJHOM MArHWUTHOM
noje

4.3.10

[IpaBuito JIenna

43.11

NHunykTrBHOCTH. fIBIEHME CaMOWHIYKIIMH.
DJ1C camonHyKIIUN

4.3.12

9Heprm[ MardiuTHOroO TIioJisi KaTymuKu C
TOKOM

4.3.13

DJIEKTPOMATHUTHOE TI0JIE

4.3.14

TexHnyeckne  yCTpOMCTBA:  MOCTOSIHHBIE
MarHuThl, 3JIEKTPOMArHUTHI,
3JIEKTPOBUTATEIb, YCKOPHUTENH
3JIEMEHTAPHBIX YaCTUL, UHAYKIMOHHAS 1€Yb

4.3.15

[IpakTuueckue paboTHI. Nzydyenune
MarHMTHOTO TIOJII KATYIIKH C TOKOM.
HUccnenoBanue  OEUCTBHUA  IIOCTOSIHHOIO
MarHuTa Ha pamKy ¢ Tokom. McciaenoBanue
SIBJICHUS DJICKTPOMArHUTHON MHIYKITUN

KOJIEBAHM Y BOJIHBI

5.1

MEXAHUYECKHUE U D

JIEKTPOMAI'HUTHBIE KOJIEBAHUSA

5.1.1

KoneobarensHas cucTeMa. CBoOogHbIE
KojieOanus. ['apMoHMYECKHEe KojeOaHwMs.
[lepuon, wacrora, ammuTyga W (asa
KoJIeOaHMHi

5.1.2

[IpyxuHHbIi MasTHUK. MaTeMaTu4eckui
MasiTHUK

5.1.3

YpaBHeHHE TapMOHMYECKUX KOJeOaHUI.
Kunemartuueckoe u JTMHAMHYECKOE
OTHCaHKE KOJIEOATEeIbHOTO ABHKECHUS

5.1.4

IIpeBparmienue sHepruy Npyu rapMOHUYECKUX
kosiebaHusX. CBsI3b aMIUIUTYABI KOJIeOaHUM
UCXOJHOM BEJMYMHBI C  aMIUIMTyJaMu
K0JIeOaHUH €€ CKOPOCTU M YCKOPEHUs

5.1.5

KonebarenpHbii KOHTYP. CBo0Oo1HBIE
JIEKTPOMArHUTHBIE KOJIe0aHUs B UI€aIbHOM
K0JIe0aTeIbHOM KOHTYpe. AHAIOTHS MEXIY
MEXaHUYECKUMU U  AJIEKTPOMArHUTHBIMU
kosiebanusiMu. Popmyna Tomcona




5.1.6

3aKkoH COXpPAaHCHUSA SHCPruu B HACAITIBHOM
K0JIe0AaTEIbHOM KOHTYpE

5.1.7

BoiHyX/IeHHBIE MEXaHWYeCKHue KoJieOaHusl.
Pe3onanc. Pesonancnas KpuBasl.
BI:IHY)KILGHHI)IG OJICKTPOMArdHMTHBLIC
Kos1e0aHusl.

5.1.8

[IepemenHbII TOK. CuHycouaanbHbIi
IIEPEMEHHBIN TOK.

5.1.9

MonHocTh IIEPEMEHHOTO TOKA.
AMIUIUTYZHOE M JIeHCTBYIOLEE 3HAUYCHUE
CHJIBI TOKA M HAITPSOKCHUA

5.1.10

Tpancdopmarop. IlpousBonactBo, nepenaya
U TOTpeOJIeHNEe 3IEKTPUUYECKON HHEpPIUH.
DKOJIOTHYECKUE PUCKU TIPU TPOHU3BOJICTBE
JIEKTPUIECKON SHEPTHH. KynsTypa
UCIIOJIb30BaHUS AIEKTPOIHEPTUH B
MMOBCETHEBHOM KU3HHA

5.1.11

Texnuyeckne ycTpoicTBa: ceiicmorpad,
AJIEKTPUYECKUN 3BOHOK, JIMHUN
3JeKTponepead

5.1.12

[Ipaktnueckne pabotel.  McciemoBanwue
3aBUCHUMOCTH TIepHOJIa MaJbIX KOJICOaHMIM
rpy3a Ha HUTU OT JJIMHBI HUTU WU MAacCChl
rpy3a. MccnegoBanue mepeMEeHHOTO TOKa B
Henu U3 IMOCJIEOBATENbHO COEIUHEHHBIX
KOHJICHCATOPa, KaTyIIKU U Pe3UCTOpa

5.2

MEXAHHUYECKHUE U

OJIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1

Mexanuueckue BOJIHBI, yCIOBHS
pactipoctpanenus.  llepmoa.  Ckopocthb
pacrlpocTpaHeHuss W JUIMHA  BOJIHBL
[Tonepeynble ¥ MPOJI0JIbHBIE BOJTHBI

5.2.2

HNuTtepdepenius u Tudpakims
MEXaHHUYECKUX BOJIH

5.2.3

3Byk. Ckopocth 3Byka. I'poMKOCTB 3BYyKa.
BricoTa Tona. TemOp 3Byka

5.2.4

DJIeKTPOMAarHUTHBIC BOJIHEI. Vcnosus
U3ITy4YeHUS AJICKTPOMAarHUTHBIX ~ BOJIH.
B3anmuas opuenrtarnus BektopoB E, B u v B
9JIEKTPOMArHUTHOM BOJIHE B BaKyyMe

5.2.5

CoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH:
OTpakeHHe, TpeIOMIICHUE, TOJIIpU3aLHs,
mudpakius, uHTepdepeHiusa. CKOpoCTbh
JIEKTPOMArHUTHBIX BOJIH

5.2.6

[Ixana 3JIEKTPOMAarHUTHBIX BOJIH.
[IpuMeHeHne »HIEKTPOMATrHUTHBIX BOJIH B
TEXHUKE U OBITY




5.2.7

[IpuHUMnBl paguocBs3W W TEIEBUICHUS.
Pannonoxanusi. DNEeKTPOMarHuTHOE
3arpsA3HEHUE OKPYXKAIOLIEH CpeJibl

5.2.8

TexHuueckue yCTpOMCTBA: MY3BIKAJIBHBIC
UHCTPYMEHTBI, yABTpa3ByKOBast
JMAarHOCTHKA B TEXHUKE U MEIULIMHE, pajaap,
pamuMoONpPUEMHHUK,  TEJIEBU30P,  AHTCHHA,
tenedon, CBU-neyp

5.3

OIITHUKA
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[IpssMonMHEWHOE pacpoCTpaHEHUE CBETA B
onmHOpOoAHOM cpene. JIyu cBera

5.3.2

OtpakeHue cBeTa. 3aKOHBl OTPAKECHUS
cBera. [loctpoenune n300paskeHH B IUIOCKOM
3epKaiie

5.3.3

[penomnenne cBeta. 3aKOHBI TPEIIOMIICHUS
CBera. AOCOITIOTHBII IOKAa3aTeib
IPEITOMITCHUS

5.34

[TosmHoe BHYyTpeHHEe oTpaskeHue. [IpenenbHbIi
YTOJI TIOJITHOTO BHYTPEHHETO OTPAXKEHUS

5.35

Hucnepcus cseta. CloxHbINA cocTaB 0enoro
ceerta. L[Ber

5.3.6

Cobuparonue M pacceuBaIOLIUE JIMH3BI.
Tonkass nuH3a. DOKYCHOE pACCTOSHUE H
OTNTHYECKast cuia TOHKOM JIMH3BI.
[TocTpoenne n300pakeHmid B COOMPAIOIINX H
paccenBaronux JnH3aX. Popmysia TOHKOU
JIMH3EL. YBEIWYCHUE, JaBaeMO¢e JIMH30#

5.3.7

[Ipenenbl NPUMEHUMOCTH TE€OMETPUUYECKOMN
ONTHKHU

5.3.8

WNurtepdepenius  cBeta.  KorepeHTHbIE
HCTOYHUKHU. YcnoBus HaOIOICHUS
MaKCHMYMOB u MUHUMYMOB B
UHTEp(PEPEHIIMOHHON KapTUHE OT JABYX
cuH(pa3HBIX KOTE€PEHTHBIX HCTOYHUKOB

5.3.9

Hudpakums CBeTa. JudpakunonHas
pemérka. YciaoBue HaOMIOACHUS TIABHBIX
MaKCUMYMOB npu naJICHUH
MOHOXPOMATHYECKOTO cBeTa Ha

TGPAKIIMOHHYIO PEHIETKY

5.3.10

HOJ'ISIpI/ISaI_II/ISI CBCTa

5.3.11

TexHudyeckue ycTpoOWCTBA: OYKH, JIyIHa,
¢doroanmapar, MNPOEKUMOHHBIH  ammapar,
MHUKPOCKOII, TEJIECKOI, BOJIOKOHHAsI ONTHKA,
TU(paKIMOHHAs PelETKa, MOJISIPOUL

5.3.12

[IpakTrueckue paboTHI. N3mepenne
nokasarenss nperomieHus. Mccnenosanue
CBONCTB n300paskeHui B JIMH3aX.
Habmtonenue nucnepcuu cBera




3JIEMEHTHI CIIEHUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

'panunpl NPUMEHUMOCTH  KJIACCHYECKOM
MEXaHUKH. [Tocrynatet TEOPUH
OTHOCHUTEJIbHOCTHU: UHBAPUAHTHOCTH MOTYJIS
CKOPOCTH CBE€Ta B BaKyyMmMe, MPUHIIHUII
OTHOCHUTEJIBHOCTH DHHINTEHHA

6.2

OTHOCHTEILHOCTh OJHOBPCMCHHOCTH.
3aMeIUIeHI/IC BPEMCHHU U COKpAIllCHUC NJIMHBL

6.3

DHeprusi ¥ UMIYJIbC CBOOOTHOM YaCTHIIBI

6.4

CBsi3b Macchl C DHEPrHCH W HMITYJIHCOM
CBOOOJIHOM  4YaCTHIBl. ODHEPrusi  TOKOS
CBOOOIHOM YaCTHUIIEI

KBAHTOBAA ®U3MKA

7.1

SJIEMEHTEI KBAHTOBOM OIITUKU

7.1.1

®otonbl. Dopmyina [lnanka cBsi3u >HEPrun
¢doToHa C ero 4acToToi. DHEPrusi U UMITYJIbC
dboToHa

7.1.2

OtkpeiTHe U uccienoBanne (Gororddekra.
OnbIThHI AlT. CroueroBa. 3aKOHBI

dboTordpdexra

7.1.3

VYpaBHenue OiHmITENHA U1 POTOIPEKTA.
«Kpacnas rpanuma» Gororddexra

7.1.4

HaBnenue ceeta. OnbiTel I1.H. JIeOenena

7.15

XUMHYECKOE IEHUCTBUE CBETA

7.1.6

Texnudeckue ycTpoicTBa: (POTOIIEMEHT,
dboTomaTUHK, COJIHEUHAs Oarapes,
CBETOJINO]I

7.2

CTPOEHHME ATOMA

7.2.1

Monens atoma TomcoHa. OnBITEI
Peszepdopaa o uccneqoBaHuIO CTPOSHUS
atoma. [lmanerapnas Mozenp atoma

7.2.2

[Toctynarsl bopa. M3nydeHnue u norjaoiieHue
dboTOHOB TIpU TepexoJe aToMa € OJHOIO
YPOBHS SHEPTUH Ha Ipyroil. Busl ciekTpos.
CrnexTp ypoBHEH 3HEpPruu aroma BoA0po/ia

7.2.3

BonnoBble cBoiicTBa 4yactuil. BosHbl 1e
Bbpoitns. KopnyckynsipHo-BOTHOBOM
nyanu3M.  Jludpakuuss  3IEKTpOHOB  Ha
KpHUCTaLIax

7.2.4

CrioHTaHHOE M BBIHYXKJIEHHOE H3JIy4YCHHUE.
YcrpoiicTBO U puHIMI padoThI Ja3epa

7.2.5

TexHuueckre yCTpPOWCTBA: CIIEKTPAJIBHBIN
aHanmu3 (CHEeKTPOCKOI), Ja3ep, KBAHTOBBIN
KOMIIBIOTED

7.2.6

[Ipaktnyeckue  pabGotel.  Habmiomenue
JUHEHYaToro CreKkTpa

7.3

ATOMHOE A1PO




7.3.1

Metoapl HaOMIONEHUS ¥ PETUCTPALMH
JIEMEHTAPHBIX YACTHUIL

7.3.2

OTKpbITHE  paaMOAKTUBHOCTU.  ONBITHI
Pesepdopna mo ompeneneHuro  cocraBa
paauoakTHBHOTO  mM3nmydeHus.  CBoiicTBa
anbda-, Oera-, ramMMa-u3ITydeHHs. BimsHue
PaIMOAKTHBHOCTH HA KUBBIC OPTaHU3MBI

7.3.3

OTtkpbiTHE IPOTOHA U HeWTpoHA. HykoHHast
monenb siapa leizenbepra — VBaHeHKo.
3apsn siapa. MaccoBoe unciio siapa. M3otomsl

7.3.4

Annda-pacna. DNIeKTPOHHBII u
MTO3UTPOHHBIN Oera-pacmna. l'amma-
u3yyeHue. 3aKoH paAuoaKTUBHOTO pachaja

7.3.5

DHeprus CBsi3U HYKJIOHOB B sipe. SlnepHbie
cuibl. Jledext maccsl sapa

7.3.6

SnepHble peakuun. Jlenenue U CUHTE3 sSAep

7.3.7

SnepHbiii peakTop. TepMOsAEpHBIA CUHTES.
[IpobGnembl ¥  MEpCHEKTUBBI  SAEPHOI
SHEPreTHKU.  OKOJOTMYECKHME  ACIIEKTHI
AJIEPHOMN YHEPTETUKH

7.3.8

DJIeMEHTapHbIE YaCTHUIIBL. OTtkpeiTHE
MO3UTPOHA. dyHIaMEHTAJIbHBIC
B3aUMOJCUCTBUA

7.3.9

Texnuueckue YCTPOMCTBA: JO3UMETD,
Kamepa BuibcoHa, sAIepHBIA  peakTop,
aTomHas 6om0Oa

7.3.10

[Ipaktnueckue  pabotel.  MccnemoBanue
TPEKOB YacTHIL (TI0 TOTOBBIM (hoTOorpadusm)

OJIEMEHTBI ACTPOOU3MKU

8.1

Bun 3BEé3gHoro HeOa. Co3Bes3nus, sIpKue
3BE3/IbI, IJTAHETHI, UX BUAUMOE IBIKEHUE

8.2

Comaeuynast cucreMa. IlmaHeTsl 3eMHOM
rpynnbl. [1aHeThI-TUTaHTBI M UX CITYTHUKH,
KapJIMKOBBIC  IUIaHETHl.  Manble  Tena
CoOJIHEYHOM CUCTEMBI

8.3

Connne, ¢otochepa u  armocdepa.
ConHeuHasi akTUBHOCTb

8.4

Hctounuk sHeprun CostHIla 1 3BE3]]

8.5

3BE3/1bI, HX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBETUMOCTb, Painyc, TEMIlepaTypa, ux
B3aUMOCB:3b. [[narpamma «CHEKTpaabHBINA
KJJacC — CBETHMOCTHY. 3BE3NLI TJIaBHOM
MOCJICIOBATENFHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY IS 3BE3 ] TJIaBHOM
MOCIEA0BATEILHOCTH

8.6

Buytpennee crpoenne 3B&3n. CoBpeMEHHbIE
IPEICTABICHUSI O  TPOUCXOXKJICHUH U




sposmrori CoJiHIla M 3BE3. DTambl JKU3HU
3BE3I

8.7

Mneunsiii  IIyre — mHama [anaktuka.
CnupanbHas CTPYKTypa lNanakTuky,
pacnpeneneHue 3BE€3A, raza U IbUIM.
[lonoxenne wu  nBwxenue ConHua B
lamaktuke. Ilmockas w  cdepuueckas
noacuctemsl ['aakTuku

8.8

Tunel  rajakTHK. Paguoranaktuku u
KBaszapbl. YEpHBIE IBIPHI B siIpax rajJakKTUK

8.9

Bcenennas. Pacminpenue Beenennoil. 3akon
Xab06na. Pasberanue ramaktuk. Bospact u
pamuyc Bcenennoy, Tteopus boubmoro
B3pbIBa. Mogens «ropsuer BceneHHOW.
PennkToBOE M31ydeHHE

8.10

Macmirabnass ~ crpykrypa  Bcenennoil.
Meraranaktuka. Hepeménnsie mpoOaembl
aCTPOHOMUHU




YYEBHO-METOJANYECKOE OBECIHHEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

1. ®usuka, 10 knacc/ Maxumes I'.4., bByxosues b.b., Corckuit H.H.
nox peaakuueit [lapdpentreBoit H.A., AkiinonepHoe o6miectBo «M3aaTenbcTBO
«IIpocsemenue»

2. ®usuka, 11 knace/ Msakumes I'.J1., Byxosues b.b., Uapyrun B.M.
noa peaakuueit [laphentreBoit H.A., AkiinonepHoe obmectBo «M3aaTenscTBO
«IIpocBenieHue»

3. 3anaynuk no ¢usuke 10-11 knacce / Permkesuu ALIL

4, ®dusuka, 10 knacc/ benara B.B., JlomauenkoB U.A., [lane6patien
10.A. Axunonepnoe o6miectBo «M3narensctBo «IIpocBemienuey

5. ®dusuka, 11 knacc/ benara B.B., JlomauenkoB U.A., [lane6patiien

10.A., Axumonepnoe o6mectBo «M3narenbctBo «IIpocBemenue

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

1. Coopuuk 3amay no ¢uszukel0-11 kmaccel. ba3oBwiii ypoBeHb /
[TapdenTtreBa H. A.

2. O®uszuka. Paboune mnporpammel. I[lpeamerHas AuHUS Y4EeOHHKOB
"Knaccuueckuii kype". 10-11 xnmaccsl / lllaTtanuna A. B.

3. Ousmka. 10 xmace. Jlumaktudeckue Marepuaibl (0a30BBIN,

yrayonennsiii), Mapon A.E., Mapon E.A., AxuuoHepHoe 0OIIECTBO
«M3parenscTBO «lIpocBemenue

4. Ousmka. 11 xmace. Jlumaktudyeckue Marepuaibl (0a30BBIN,
yrayonennsiii), Mapon A.E., Mapon E.A., AxumoHepHoe OOIIECTBO
«M3parenscTBO «lIpocBemenue

5. Terpanp s maGopatopubix pador mo ¢usuke, 10, 11 xm. /
[TapdhenTtheBa H. A

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. BupTtyanbsHbie tabopatopHbie padotsl: hitps://efizika.ru

2. DnexTpoHHas OMOIMOoTeKa Hayka U TexHuka: https://n-t.ru/

3. Knacchas ¢wusuka: cait yumrens ¢dmuku E.A. bangunoii
http://class-fizika.narod.ru

4, 3anumarenbHas (u3rMka B BOIpocax M oTBeTax: calT B. Enbkuna

http://elkin52.narod.ru
5. bubmaunoreka IIOK https://m.edsoo.ru/ff0c9778



https://efizika.ru/
https://n-t.ru/
http://class-fizika.narod.ru/
http://elkin52.narod.ru/
https://m.edsoo.ru/ff0c9778

