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HHOACHUTEJIBHAA 3AIIUCKA

Pabouas nmporpamma no ¢usuke pa3paboTaHa Ha OCHOBE:

- @enepa’dbHOrO TOCYIAPCTBEHHOrO0 00pa30BaTENILHOTO CTaHAApTa CPEIHEro oOIIero
o0pa3oBaHUs, YTBEPXKICHHOIO TMpHKa3oM MuHucTepcTBa 00pa3oBaHUS W HAYKH
Poccuiickoit ®eneparuu ot 17.05.2012 Ne 413 (pen. 12.08.2022);

- ®@epaepanpHON 00pa30BaTENbHON MPOTPAMMBI CPEIHEro OO0Iero oOpa3oBaHUS (BKIHOYAS
coJiepKaTeNbHbI pa3aen mo npeamery «Pusnka» (0a30BBI YpPOBEHbB)), YTBEPKICHHOU
npukazom MunucrepcrBa npocseuienus Poccuiickoit @enepannu ot 18.05.2023 No 371;

- Tlonoxenuss «O pabouel mporpaMMe ydeOHOro IMpeAMeTa, Kypca TIOCyIapCTBEHHOIO
010/KETHOTO 0011e00pa3oBaTeibHOrO yupexaeHus: ymuei Ne373 MockoBckoro paitona
Cankr-IlerepOypra « 9KOHOMHUYECKHI JTHIICH».

Copneprkanue nporpamMMsl 1o (hu3uke HampaBiIeHO HAa (GOPMUPOBAHUE €CTECTBEHHO-HAYYHOMH
KapTUHBl MHupa oOydaromuxcs 10—11 kmaccoB npu oOydyeHuu ux ¢usMke Ha 0a30BOM YpOBHE Ha
OCHOBE CUCTEMHO-/IEATEIbHOCTHOTO MOJAXO0AA.

®dusnka Kak Hayka 0 HamOoJiee OOIMX 3aKOHAX MPHUPObI, BHICTyNAsi B Ka4e€CTBE y4eOHOTO
npeMeTa B ILIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIaJ B CUCTEMY 3HAHHMH 00 OKpy»KarolleM MHpe.
HIxosbHBIHA Kypc PU3UKU — CUCTEMOOOPa3yIOLU ISl €CTECTBEHHO-HAYYHbIX YUEOHBIX MPEAMETOB,
MOCKOJIBKY (PM3UYECKHE 3aKOHBI JISKAaT B OCHOBE IPOIECCOB M SIBJICHHUN, M3YYaeMBIX XUMHEH,
Ounonoruei, ¢pusmueckoit reorpadueii u acrpoHomueid. Mcmonap3oBaHWEe W aKTUBHOE MPUMCHECHHE
du3nueckux 3HAHUN OmpejaessieT XapakTep M pa3BUTHE Pa3HOOOpA3HBIX TEXHOJOIMH B cdepe
SHEPreTUKH, TPAHCIIOPTa, OCBOCHMSI KOCMOCA, IIOJIYYEHHsS HOBBIX MaTEpUAOB C 3aJaHHBIMU
CBOWCTBaMH U Opyrux. M3ydyenue GU3MKu BHOCUT OCHOBHOM BKJIAJ B ()OPMHUPOBAHHE €CTECTBEHHO-
HAayYyHOW KapTUHBI MHpa oOydaroumxcs, B (OpMHUpOBAaHUE YMEHUN MPHUMEHSTHh HAay4HbI MeETOn
MO3HAHUS NP BBIOJHEHUN UMH y4eOHBIX MCCIEIOBAHUH.

B ocHOBy kypca ¢pu3uku a1 ypoBHsS cpeHero ooiero oOpa3oBaHuUs MOJIOKEH Psi UIEH,
KOTOpBIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €0 TOCTPOEHUS.

Hoesn yerocmnocmu. B COOTBETCTBUM € HEMl KypcC SBIISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuall U3 BCeX pas3AesoB (DM3HMKHM, BKIIOUAET KAaK BOIPOCHl KJIACCHYECKOM, TaK U
COBPEMEHHOM (DU3HKH.

Hoes eenepanusayuu. B cooTBeTCTBUM ¢ He Marepuan Kypca (Gpu3MKU 00BbEIUHEH BOKPYT
¢uznueckux teopuil. Benymmum B Kypce siBisieTcst GopMHUpOBaHUE MPEICTABICHUNH O CTPYKTYPHBIX
YPOBHSIX MaTe€pUH, BELLIECTBE U IOJIE.

Hoes ecymanumapusayuu. EE peanuzanus mnpeanosiaraeT HCIOJb30BaHHE T'yMaHUTApHOI'O
noTeHIMana Gpu3nueckod HayKHu, OCMBICIICHHE CBSI3U Pa3BUTHUA (PU3HMKU C pa3BUTHEM OOIIECTBA, a
TaK)K€ C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU U SKOJIOTHUYECKUMHU MTPOOIeMaMHu.

Hoes npuxnaonoii nanpasnennocmu. Kypc (u3nku npeanonaraeT 3HaKOMCTBO C IIHPOKUM
KPYTrOM TEXHHUYECKHX M TEXHOJOTUYECKUX NPUIIOKEHNI N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes oKxonoeusayuu peamusyercss TOCPEACTBOM BBEJICHHMS DIIEMEHTOB COJEpKaHMUS,
MOCBSIIEHHBIX JKOJOTMYECKUM MpoOJieMaM COBPEMEHHOCTH, KOTOpbIE CBSA3aHBl C PAa3BUTHEM
TEXHUKU U TEXHOJIOTHH, a Takke 0OCYKIEHHUS MpOoOJIeM palMOHAIBbHOTO MPUPOJIONOJIb30BaHUs U
HKOJIOTHUECKOM Oe30MacHOCTH.

Crep>KHEBBIMH 3J€MEHTaMM Kypca (HU3UMKM Ha YpPOBHE CpEAHEro OO0IIero oOpazoBaHMS
ABIAIOTCA  (Qu3ndeckue Teopuu (popmupoBaHHE TNPEACTABIEHUNH O CTPYKTYpe MOCTPOEHUs
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duznueckoil Teopuu, ponu (GyHIAMEHTAIBHBIX 3aKOHOB M IPUHLHUIIOB B COBPEMEHHBIX
NPECTABICHUAX O MPHPOJE, TPAHHUIAX MPUMEHUMOCTH TEOPHM, IJsl OMHMCAHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).

CucTeMHO-JIeATEIBHOCTHBIA MOAXO0J B Kypce (PU3MKU pean3yeTcsl MpexIe BCero 3a CHér
OpraHMu3aly SKCIEPUMEHTAIBHON JAesTeNbHOCTH oOydaromuxcs. s 0a3oBoro ypoBHS Kypca
(GU3UKH — 3TO HCIOJIB30BAaHUE CUCTEMbI (DPOHTANBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
1abopaTopHEIX paboT, KOTOphIE B TMporpamMme Mo (QU3MKE OOBEIUHEHBI B OOIIMIA CITHCOK
YUEHUYECKUX MPAaKTUYECKUX paboT. BrigeneHune B yka3zaHHOM IepedHe J1abopaTopHbIX padoT,
IPOBOAMMBIX JJIi KOHTPOJSL M OLIGHKH, OCYILECTBISETCS Yy4YaCTHHKaMH 00pa3oBaTelIbHOTO
nporecca UCXos M3 OCOOCHHOCTEW IUIAHMPOBAaHMS W OCHAIIEeHUs kabunera ¢usuku. [Ipu sTom
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUMMHCA YMEHHSIMU TPOBOAMTH KOCBEHHBIC HW3MEPEHUS,
UCCJICIOBaHMSI 3aBUCUMOCTEH (PU3MYECKMX BEJIUYMH M TOCTAHOBKY OIBITOB IO TPOBEPKE
MPEIOKEHHBIX TUIIOTE3.

Bosnbiioe BHUMaHKE yIeIIeTcsl PEHICHUI0 pacuETHBIX M KaueCTBEHHBIX 3afad. [lpu sTom s
pacu€THBIX 3aJad NPUOPUTETOM SIBIIIIOTCS 33Ja4dl C SBHO 3aJaHHOM (U3UYECKON MOJENbIOo,
MO3BOJIAIOIINE MTPUMEHSTh U3yYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjenia Kypca,
TaK U UHTETPUPYS 3HAHUS U3 Pa3HbIX pa3fenoB. [lJig KauecTBEHHBIX 3a/1a4 IPUOPUTETOM SBIISIOTCS
3aJaHus Ha OOBSICHEHUE MPOTEKaHUsI (PU3UUECKUX SIBICHUHA U MPOIECCOB B OKPYKAIOIIEH >KU3HH,
TpeOyromre BeIoopa Gu3ndeckoid MOICIH ISl CUTYAI|H MPAKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

OCHOBHBIMU LEJIIMU U3Y4YeHHs PU3UKU B 00IIIEM 00pa30BaHUU SBISIOTCS:

e (opmupoBaHUE UHTEpECA U CTPEMIICHUSI 00YUAIOIIUXCSI K HAYYHOMY M3yYEHUIO TPUPOJIBI,
pa3BUTHE WX WHTEIUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e Dpa3BUTHE TMPEIACTABICHWA O HAyYHOM METOJI€¢ TIO3HAHUS M  (OPMHPOBAHUE
HCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opmHupOBaHHE HAy4YHOTO MHPOBO33PEHHS KaK pe3ysibTara M3y4yeHUs. OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHE YMEHHI OOBSCHATH SBICHHUS C UCIIOJNB30BaHUEM (U3NYCCKUX 3HAHUU U
HaYYHBIX J0Ka3aTeJIbCTB;

e (opMupoBaHHE NPEACTABICHUN O PoOiaM (U3MKU JUISL Pa3BUTHUSA JAPYIMX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA.

Joctuxenne STuX Lened oOecreunBaeTcs pelIeHueM CIEAYIIuX 3ajad B Ipolecce

U3y4eHHs Kypca GU3MKH Ha YpPOBHE CpeHEro o011ero o0pa3oBaHus:

e IpUOOpPETEeHHE CHUCTEMBbl 3HAHMHM 00 OOHmMX (U3NYECKHUX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSIX, BKIIOYAs MEXaHUKY, MOJIEKYISIPHYIO (DM3HKY, SJEKTPOJWHAMHKY, KBaHTOBYIO
(GU3KKY U 3JIEMEHTHI aCTPOPU3UKH;

e (opMupoBaHHE YMEHUIN MPUMEHSTh TEOPETUUECKHUE 3HAHUS JUIsl 00BACHEHUS (PU3NIECKUX
SBJICHUH B TIPUPOJE U JUISL IPUHATHUS NPAKTHUECKUX PELICHUH B MOBCEIHEBHON XKU3HU;

e OCBOEHHE CIOCOOOB pEIIeHHUs] Pa3IMYHbIX 33/1a4 C ABHO 3a/laHHOM (U3NYECKON MOJIEINbIO,
3a]a4, MMO/Ipa3yMeBaIOIINX CAaMOCTOATEIbHOE CO3JaHie (PU3NUECKON MOJIENH, aIeKBaTHON
YCIIOBHSM 33J1auy;

e TMOHMMaHHE (U3NYECKUX OCHOB M MPHHLUIOB ACWCTBUS TEXHUYECKHX YCTPOMCTB M
TEXHOJIOTUIECKUX MPOIECCOB, X BIUSHUS Ha OKPYKAIOIIYIO CPENY;

e OBJIQJICHWE METOJIAMH CaMOCTOSTEIBHOTO TUTAHUPOBAHMS W TIPOBENEHUS (PU3MUECKIX
HKCIEPUMEHTOB, aHAIN3a U MHTEPIPEeTalui UH(OPMAIIMH, OTIpe/IeIeHUs] T0CTOBEPHOCTH
MOJy4EHHOTO pe3ysbTara;



e CO3/IaHUE YCJIOBUW [JIs Pa3BUTHUS YMEHUU MPOEKTHO-KUCCIEIOBATEIbCKONW, TBOPUYECKOMN
JIeATETbHOCTH.

Ha wu3yuenmne ¢usuku (6a30BbI ypOBeHb) Ha YpOBHE CpeaHero oomiero oOpa3oBaHUS
otBoauTcs 136 vacoB: B 10 kiacce — 68 yacos (2 yaca B Heneno), B 11 kiacce — 68 yacoB (2 yaca B
HEJIEIIO).

Y4yeOHuKH

» ®Ousuka, 10 xmace/ MskumeB ['.4., ByxoBueB b.b., Corckmit H.H. mon penakuumeit
ITapdentbeBoit H.A., AkumonepHoe obmiectBo «M3aatenberBo «IIpocBenienmey

* ®usuka, 11 xmacc/ Mskumes I'.JI., byxoBuer b.b., Hapyrun B.M. mon penakiueit
[TapdentreBoit H.A., AkunonepHoe obmectBo «M3natensctBo «IIpocBemenue»

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMUSA

OcBoenne yuyeOHOro mnpeamera «®u3MKa» Ha YpOBHE cpeAHero oOuero oodpazoBaHUs
(6a30BBIl YPOBEHB) JOJKHO 00ECIICYUTh JOCTHIKEHHUE CICAYIOMNX THYHOCTHBIX, METAPEAMETHBIX
¥ TIPEIMETHBIX 00Pa30BaTEILHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHUS ydeOHOro mnpeamera «®Du3nka» TOJDKHBI OTpPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIUXCsl PYKOBOJACTBOBAThCS C(HOPMUPOBAHHOW BHYTpPEHHEU
MO3UIIMEH JINYHOCTU, CHCTEMOMN IICHHOCTHBIX OPHCHTAIIMA, TO3UTUBHBIX BHYTPEHHHUX YOCKICHHH,
COOTBETCTBYIOIIUX TPAJUIIMOHHBIM IIEHHOCTSAM POCCHIICKOTO OOIIECTBA, PACIIMPEHHUE KU3HEHHOTO
OTBITA U OIBITA JCATEIILHOCTH B MPOLIECCE PeaTU3alliii OCHOBHBIX HAINPABJICHUN BOCIUTATEIBHOM
JICSITCIIBHOCTH, B TOM YHCJIC B YaCTH:

1) rpamaaHCKOro BOCIUTAHMS:

cOPMHUPOBAHHOCTh  TPAKMAAHCKOM  MO3MIMKM  OOydYaromerocs Kak  aKTHBHOTO U
OTBETCTBEHHOTO YJIeHA POCCUICKOTO 00IIIeCTRa,;

NPUHATHE TPAIUIMOHHBIX OOIICUETIOBEUSCKUX T'yMaHUCTUYECKHX U JIEMOKPATHUECKUX
LIGHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTh B HHTEpPECaxX TI'PaKJIaHCKOTO OOIIeCTBa,
y4acCTBOBATh B CAMOYIPABJICHUN B 00pa30BaTeIbHON OpraHu3aIlku;

YMEHHUE B3aUMOJICHCTBOBATh C COIIMATbHBIMU HHCTUTYTAMHU B COOTBETCTBHH C MX (DYHKIIUSIMHU
Y Ha3HAYCHHEM;

TOTOBHOCTH K T'YMaHUTAPHON M BOJIOHTEPCKOM JIEATEILHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHUS

c(OPMHUPOBAHHOCTh POCCUUCKOM IPaXTaHCKOW UJACHTHYHOCTH, TATPUOTH3MA;

IICHHOCTHOE OTHOIIICHUE K TOCYJAaPCTBEHHBIM CUMBOJIAM, TOCTH)KEHUSIM POCCUHCKUX YUEHBIX
B 00s1acTi (DU3UKH U TEXHUKH,

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUS, STUYECKOTO TIOBEICHUS;

CIOCOOHOCTh OLICHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTHPYSACH Ha
MOpaJIbHO-HPAaBCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHCJIE B JIEATEIBHOCTH YIEHOTO;

0CO3HAHKE JIMYHOTO BKJIaJa B MOCTPOECHUE YCTOMUHUBOTO OYIYIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHUSA:



ACTETUYECKOE OTHOUICHWE K MHUPY, BKJIIOYAs ICTETUKY HAYYHOTO TBOPYECTBA, MPHCYILIErO
¢u3nueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEC K Pa3IndHbIM chepaM npoecCHOHATBHOMN NeATEIbHOCTH, B TOM YHCIIE CBA3aHHBIM C
Gu3MKOl W TEXHMKOW, yMEHHE COBEepIIaTh OCO3HAHHBIA BBIOOp Oynymieid mnpodeccun u
peann30BbIBATh COOCTBEHHBIC KU3HECHHBIC TUIAHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO W caMOOOpa3oBaHHWIO B 00JacTH (pU3MKK HA
NPOTSDKEHUH BCEH JKU3HU;

6) 9K0JIOrHY€eCKOr0 BOCIIUTAHUS

C(OPMUPOBAHHOCTh IKOJIOTHUECKOM KYJbTYpPhl, OCO3HAHHE TJIOOAIBHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IUTAHUPOBAHKME M OCYIIECTBICHHE ICHCTBHI B OKPYXKAIOIICH Cpejie Ha OCHOBE 3HAHHS IICIICH
YCTOMYUBOTO PA3BUTHS YEIIOBEUECCTBA;

paclIMPEHUE OIbITa JACATSIBHOCTH YKOJOTMYESCKONM HAPABICHHOCTH HA OCHOBE MMCIOLIHXCSI
3HaHU# 110 Pu3HKe;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OpPMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢duznyecKoil HayKu;

OCO3HAHUE [IEHHOCTU HAyYHOH JEATEIBHOCTH, TOTOBHOCTh B IPOIECCE M3YYCHUS (H3HKU
OCYILECTBIISATH MPOCKTHYIO U UCCIIEIOBATEIBCKYIO ESITEIbHOCTh HHAMBUYAIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI

IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE A€l CTBUS
Ba3oBbie jlornuecKkue AeiicTBUs:

CaMOCTOSITENNbHO (POPMYIMPOBAaTh M aKTyalM3UpOBaTh MpobOleMy, paccMaTpuBaTh &
BCECTOPOHHC;

OTIPE/ICIIATH SN e TSIIbHOCTH, 33/IaBaTh MapaMeTPhl M KPUTEPUH UX JTOCTHIKCHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMAaTPUBAEMBIX (PM3NYECKUX SBICHUSX;

pa3pabaTeiBaTh IJIaH PEHICHUs MPOOJIEMbl C YUETOM aHAM3a UMEIOLIUXCS MaTepUaIbHBIX H
HEMaTepUATBHBIX PECYpPCOB;

BHOCHTH KOPPEKTHUBBI B JICATCIBHOCTh, OIICHHBATH COOTBETCTBHE pPE3YJbTATOB IICIISIM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITENTbHOCTH;

KOOPJAMHHUPOBATh W BBIIOJHATH pabOTy B YCIOBHSIX peajbHOr0, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BHBaTh KPEATUBHOE MBITIICHUE TIPY PEIICHUH KU3HEHHBIX TTPOOJIEM.

ba3zoBbie ucciieqoBaTe/bCKHE 1eHCTBUSA

BIIQJIETh HAYYHOW TEPMUHOJIOTHEH, KIIOUEBBHIMU TMOHATHSAMH U MeTojamH (pusmdeckon
HayKH;

BJIQJICTh HAaBBIKAMH Y4eOHO-HCCIICOBATEIIBCKOW W TPOCKTHOW JCSITENLHOCTH B 00JacTH
(bU3HUKH, CITOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY IOWCKY METOJIOB PEIICHUS 3a1ad
(bU3UYECKOTO COAepKAHUS, IPUMEHEHHUIO Pa3IUYHBIX METO/I0B TTO3HAHHSI,

BJIQJICTh BHJAMHU JICATEIHHOCTH TIO TIOJYUYECHUIO HOBOTO 3HAHHS, €r0 HWHTECPIIPETAIINH,
peoOpa3OBaHUIO0 U NMIPUMEHEHUIO B PA3IMYHBIX yUeOHBIX CHTYAIMSAX, B TOM YHCJIE MPU CO3JTaHUN
y4eOHBIX MPOEKTOB B 00JIACTH (PU3HKH;



BBISBJISITH IPUYMHHO-CIICICTBEHHBIC CBS3M U aKTyalIW3WpOBaTh 3a/1a9y, BBIIBUTATh THIIOTE3Y
e peleHus, HaXOJUTh apryMEHTHI JJIsl JOKa3aTeIbCTBA CBOMX YTBEPKICHUH, 3a/1aBaTh MapaMeTphbl
U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATH MOJyYEHHBIC B XOJ/€ PEIICHUS 3a/a4d Pe3yJIbTaThl, KPUTUUECKH OI[CHUBAThH
UX JIOCTOBEPHOCTH, TPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIOBHSIX;

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3a7auyd B 0OPa30BATEIBbHON NESATEILHOCTH, B TOM
quCIIe IPU U3YUYCHUH (DUBHKH;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM, OLICHUBATh TPUOOPETEHHBIN OIBIT;

YMETh NIEPEHOCHUTH 3HAHUS 10 (PU3MKE B MPAKTHUECKYIO 00JIACTh KU3HEICSTEIbHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC UJCH, IPEAJIaraTb OPUTHHAIBHBIEC TOJXOAbI U PELICHHUS;

CTaBUTH NIPOOIEMBI U 3a]Ja4H, JTOITYCKAIOIINE AIbTEPHATHBHBIC PEIICHHS.

PatGora ¢ undopmanmeii:

BJIAJICTh HABBIKAMH TOJyYeHUS WHPOpManuu (PU3HYECKOTO COJCPKAHUS W3 HCTOUYHUKOB
pasHBIX THIIOB, CaMOCTOSITEJIbHO  OCYIIECTBIISAITh IOUCK, AaHAIW3, CHCTEMATHU3alUI0 U
UHTEPIIPETannio HHOOPMALIUH Pa3IMYHbIX BUAOB U (POPM IPE/ICTABICHNUS;

OLICHUBATh JOCTOBEPHOCTh HH(OPMAIINY;

UCTIOJIB30BaTh CPEAICTBA MH(POPMALMOHHBIX 1 KOMMYHUKAIIHOHHBIX TEXHOJIOTUH B pEIICHUH
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX W OpPraHW3allMOHHBIX 3a/Ja4 C COOJIOAEHHWEM TpeOOBaHUI
SPrOHOMHKH, TEXHUKH O€301acHOCTH, TMTHEHBI, PEeCypcocOepeKeHHs, MPAaBOBBIX U ITHYECKUX
HOPM, HOpPM HH(pOPMAIMOHHOI Oe301acHOCTH;

CO3/1aBaTh TEKCTHI (PU3MYECKOTO COJIEPIKAHMS B PA3IMYHBIX (opMaTax ¢ y4ETOM Ha3HAYCHHS
uHPOpPMALIUM H IENIEBOM ayJUTOPUH, BHIOMpas ONTUMAIBHYIO (OpMYy TpPEACTAaBICHUS U
BU3yaJIN3aIH.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

OCYIIECTBIISITh O0IIEHNE HAa YpOKaxX (DU3UKH U BO BHE-YPOUHOU I€ITEIbHOCTH;

pacro3HaBaTh IPEANOCHUIKH KOH(MIUKTHBIX CUTYAllUd U CMATYATh KOH(MIUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUYKY 3pEHMS C UCIIOJIb30BAHUEM S3BIKOBBIX CPECTB;

MOHUMATh U UCTIOIH30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHANBUAYAIbHON paObOTHI,

BBHIOMPATh TEMATUKy W METOJbl COBMECTHBIX ACHCTBUU C Y4YETOM OOIIUX HMHTEPECOB U
BO3MOKHOCTEH Ka)KJ0T0 WICHA KOJUICKTHBA,

MIPUHUMATh L€ COBMECTHOMU JAEATEIBHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH JEHCTBUS
o €€ IOCTMIKEHMIO: COCTaBJIATh IUIAH JIEWCTBUM, paclpenensaTb PO ¢ YYETOM MHEHUH
YYaCTHUKOB, OOCYXAaTh pe3yJIbTaThl COBMECTHON pabOTHI;

OIICHUBATh KaYeCTBO CBOETO BKJIAJIa M KaXKJIOTO YYaCTHHKA KOMAHJbl B OOIINNA pe3yabTaT 1Mo
pa3paboTaHHBIM KPUTEPUSIM;

npeayaraTb HOBBIE IPOEKTHI, OLICHUBATH HJEU C IO3MLHUM HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJISATh TO3UTUBHOE CTPATETMUYECKOE MOBEJAEHNUE B PA3TMYHBIX CUTYAIUSAX, POSBIATH
TBOPUYECTBO U BOOOpaKEHUE, OBITh NHUITUATHBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusauus:
CaMOCTOSITENIbHO OCYILECTBIIATh TO3HABATENBHYIO JEATEIBHOCTh B 00NACTH (PU3UKH U
ACTPOHOMHUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYIHUPOBATH COOCTBEHHBIE 3a/1a4H;



CaMOCTOSITENIBHO COCTaBJIATh IUIAH PEIICHHUS] PACUETHBIX M KA4E€CTBEHHBIX 3aad, IUIaH
BHITIOJTHEHUSI  MPAKTUYECKOW pPabOTBl ¢ yd4E€TOM HMEIONUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMI;

JIaBaTh OLEHKY HOBBIM CUTYalIHsIM;

pacuupsaTh paMKH y4eOHOTo MpeMeTa Ha OCHOBE JIMYHBIX NMPEATIOYTCHHUIA;

JIeNIaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTh 3a
pelieHue;

OLICHUBATh IPUOOPETEHHBIN OTIBIT;

Croco0cTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO dPYIUILUU B 00acTU (DU3UKHU, TOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHbB.

CaMOKOHTPO.Ib, SMOIIHOHAJIbHBIH HHTEJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTb, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIQJICTh HABBIKAMU TMO3HABATEIILHON pediekcHr Kak OCO3HAHUWsS COBEPIIACMBIX JCUCTBHU U
MBICJIUTEIIbHBIX MPOIECCOB, UX PE3YyIbTATOB U OCHOBAHMUIA;

UCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluu, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PELICHHUS 10 UX CHIXKEHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3E PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH Ce0sI, TOHNMAsi CBOM HEJIOCTATKHU M JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH.

B mporecce QOCTHKECHHSI JTMYHOCTHBIX PE3YJIHTATOB OCBOCHHS MPOTPAMMBI IO (U3HKE IS
YPOBHSI CpEIHEro oOmiero oOpa3oBaHHs y OOYHYAIOUIMXCS COBEPIIECHCTBYETCS SMOIMOHAIBHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIOYAIONIET0 CIIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE COCTOSHHE,
BUJICTh HAIPABJIEHUs PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU c(hephl, ObITh YBEPEHHBIM B ce0e;

CaMOpEryJIMpPOBaHMs, BKJIIOYAOIIErO0 CaMOKOHTPOJb, YMEHHE NMPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJIEHUE, CIOCOOHOCTh AJaNTHPOBAThCS K IMOIMOHATIBLHBIM H3MEHEHHSIM U MPOSBIATH
THOKOCTB, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMM, BKJIIOYAIOMIEH CTPEMJICHHE K JIOCTHKEHUIO IIeJM U YCIexy,
ONTUMHU3M, UHUIIHATUBHOCTH, YMEHHUE JIEHCTBOBATH UCXO/S U3 CBOMX BO3MOXKHOCTEH;

OMMATHH, BKIIOYAIONIEH CIMOCOOHOCTh TOHUMATh SMOIMOHATBHOE COCTOSHHE JIPYTHX,
YUUTHIBATh €T0 MPH OCYIIECTBICHUH OOIIEHUS, CTIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTH BBICTpaMBaTh OTHOIICHUS C JIPYTUMHU
JIIOJIEMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3perniaTh KOHMIUKTHL.

IMPEJIMETHBIE PE3YJIBTATDBI

K xonmy obyuenuss B 10 kjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh y O0OYUaIOIIUXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha NpUMepax pojib U MecTo (PU3MKU B (POPMHUPOBAHUM COBPEMEHHOM
Hay4YHOM KapTUHBI MHpa, B Pa3BUTUM COBPEMEHHOM TEXHUKH M TEXHOJIOTMH, B IPAKTHYECKOU
JIeITEILHOCTH JIIOACH;

YUUTHIBaTh TPaHMIIBI IPUMEHEHHUS W3YYEHHBIX (PU3UUYECKUX MOJeNel: MaTepuaibHas TOUKa,
UHepIHaibHas cucreMa oTcuéra, aOCOJIIOTHO TBEPIAOE TENO, MJICAIbHBIA ra3, MOJEIU CTPOCHUS



ra3oB, JKUJKOCTEH W TBEPIBIX TEJ, TOYCUHBIN SJEKTPUUECKUN 3aps] MpU peuieHHH (PU3NIECKUX
3a/1ay;

pacmo3HaBaTh (U3NYECKUE SBICHUS (TPOIECChl) M OOBSACHATh MX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJEKYIIPHO-KUHETUYECKOM TEOpUH CTPOCHHUS BEIIECTBA U DIEKTPOJUHAMHKU:
pPaBHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHENHOE ABMKEHHE, CBOOOHOE Ma/ieHue Tell, ABHKEHUE
M0 OKPYXXHOCTH, MHEPIUs, B3auMojieicTBre tel, nuddysus, OpOyHOBCKOE JBIKEHUE, CTPOCHUE
KUJKOCTeH W TBEPABIX TeJ, M3MEHEHHE 00BEMa Tell MpH HarpeBaHWH (OXJIAXKICHWH), TEIJIOBOE
paBHOBecHe, HCHApeHHe, KOHACHCALUs, IUIaBJICHUE, KPUCTAJUIM3AIUS, KUIIEHHE, BIIAXXHOCTh
BO3/lyXa, IMOBBIIICHUE JaBJICHHUS ra3a MpH €ro HarpeBaHUU B 3aKPBITOM COCYJZE, CBSI3b MEXIY
napaMeTpaMu COCTOSIHUS Ta3a B H30MPOIIECCax, dJICKTPU3AIIHS TEJl, B3AUMOJICHCTBUE 3apsIOB;

OTHCHIBATH MEXaHUYECKOE IBUKCHHE, UCTIONB3Ys (PU3NYSCKUE BEIIMYNHBI: KOOPJIUHATA, TYTh,
nepeMenieHre, CKOpocTh, YCKOpPEHHe, Macca Teja, Cuia, UMIYJIbC Tella, KHHEeTUYecKasi HEeprus,
NOTEHLMAJbHAsT HHEpPrusi, MexaHudyeckas paboTa, MeXaHHWYecKass MOIIHOCTb; MpPH OINHUCAHUU
MPABWJIBHO TPAKTOBATh (DU3MUECKHUIA CMBICI HCIIOJIb3yEMbIX BEITUYHH, UX 0003HAYCHUS U CTUHUIIBI,
HAXOIUTh (POPMYITBI, CBA3BIBAIOININE TAHHYIO (PU3NICCKYIO BEIIMYNHY C IPYTUMU BEIIMUYUHAMU;

OMKCHIBATh M3y4YCHHBbIC TEIJIOBBIE CBOMCTBA TEd U TEIUIOBBIE SIBJICHHS, WCIONB3YS
dbusznueckue BeIMYMHBL: JaBlEHHWE Ta3a, TeMIeparypa, CpeaHsis KHHEeTU4YecKas JHeprus
XAOTUYECKOTO JIBIDKCHHUS MOJICKYJ, CPEIHCKBAJAPATUYHAS CKOPOCTh MOJICKYJ, KOJIUYECTBO
TEIUIOThI, BHYTPEHHSS JHEPrus, pabora raza, KOIPPHUIMCHT IOJIC3HOTO IACHCTBHS TEIJIOBOTO
JBUTATENS; IPU OMHCAHUU MTPABMIIBHO TPAKTOBATh (PU3UUYECKUI CMBICI UCIIOJIb3YEMBIX BEIHUWH, UX
0003HaYeHHs ¥ €IUHUIIBI, HAXOIUTh (POPMYIIbI, CBS3bIBAIOIINE JaHHYIO (DU3HUECKYIO0 BEITUUYHHY C
JIPYTHMH BEITUIHHAM;

ONKCHIBATh M3YYCHHBIC JJICKTPHUUECKHE CBOMCTBA BEIISCTBA W JSJICKTPHUCCKUC SIBICHUS
(mpotiecchbl), UCHOIB3Ysl (PU3NYECKHE BETUYMHBI: SJCKTPUUECKHUM 3apsifl, JJIEKTpUYEcKoe IoIe,
HANPSDKEHHOCTD OIS, MOTEHIIMAN, PA3HOCTh MOTEHIIMAIOB; IPU ONMKUCAHUU MPABUIHLHO TPAKTOBAThH
(U3HYECKUH CMBICI MCIIOJIb3yEeMbIX BEIMYMH, MX 0003HAYCHHS W CIMHUIIBI, YKa3bIBaTh (YOPMYIIBI,
CBSI3BIBAIOIINE JJAHHYIO (DU3HUECKYIO BEIMUUHY C APYTUMHU BETMYNHAMU;

aHAIM3UPOBATh (PU3MYECKHE NPOIECCHl M SBICHHS, HUCHONB3ysS (U3MUecKkue 3aKOHBI U
MPUHIMILL: 3aKOH BcemupHoro TsroteHus, |, Il u Il 3akonsr HploToHa, 3aKOH COXpaHEHUs
MEXaHHUYECKON PHEPrHH, 3aKOH COXPAHCHHS WUMITYJIbCa, MPUHIUI CYIEPIIO3UIIUN CHJI, TIPUHITUT
pPaBHOTIPABHUS WHEPIMAIBHBIX CHUCTEM OTCUETA, MOJCKYJISIPHO-KHHETUYECKYIO TCOPHIO CTPOCHHS
BEIIIECTBA, FA30BbIC 3aKOHBI, CBSA3b CPEAHEH KHHETUUECKOM YHEPTHH TEIIOBOTO JBUKEHHS MOJIEKYIT
¢ a0CONIIOTHOM TeMImepaTypoid, IEPBBIN 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHHSI dJICKTPHUUECKOTO
3apsima, 3akoH KynoHa, mpu O3TOM pa3nuyarh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOE BhIPAXKEHHUE U YCIOBHS (IpaHUIlbl, 00JaCTH) TPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC MPUHIMUIIBI JEHCTBHUS MAalINH, MPHUOOPOB U TEXHHUUYECKUX YCTPOMCTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIONb30BAHUS B IOBCEAHEBHON KHU3HU;

BBITIOJHATE OKCIIEPUMEHTBI 110 WCCIICJIOBAHUIO (DM3MYECKHUX SIBIICHUH W MPOIECCOB C
HCIIOJIb30BaHUEM TIPSMBIX ¥ KOCBEHHBIX M3MEpPEHUH, IMPH 3TOM (HOPMYIHPOBATH MPoOIeMy/3aaaqy
U TUMOTe3y Y4eOHOTO JKCIepuMEHTa, COOMpaTh yYCTaHOBKY W3 MPEAJIOKEHHOTO 000pYHAOBaHUS,
MPOBOANTH OMBIT U OPMYTUPOBATEH BHIBO/IBI,

OCYIIECTBIIATH MPSAMBIC H KOCBCHHBIC U3MEPEHUS (DU3MUCCKUX BEITUYHH, ITPH 3TOM BBEIOMPATH
ONTHMAJIGHBIA CIOCOO WM3MEpPEHUS M HCIOJIb30BaTh M3BECTHBIC METOJBI OICHKH IOTPEITHOCTEH
U3MEPEHUI;

WCCJIEIOBATh 3aBHCUMOCTH MEXAYy (PU3NYECKMMH BETMYMHAMHU C UCIIOIB30BAHUEM MPSMBIX
U3MEpPEHUI, TPU STOM KOHCTPYHPOBATH YCTAaHOBKY, (DHKCHpPOBATH pe3yJbTaThl ITOJYYICHHON



3aBHCUMOCTH (PM3WYECKUX BEJIUYMH B BUJE TaONHIl U TpadUKOB, AeaTh BHIBOABI IO pe3yibTaTaM
WCCJICIOBAHHS,

coOmonaTh mnpaBuiaa O€30MacHOro Tpyda MNpH TNPOBEICHHHM HCCICIOBAHUNA B pPaMKax
yu4eOHOro  JKCIEepUMEHTa, Y4eOHO-HCCIENIOBATENbCKOM M  MPOEKTHOM  JESITENbHOCTH  C
UCIIOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPONUCTB U 1AOOPaTOPHOro 000PyA0BaHNUS;

peliaTh pacu€THbIC 3a7]a9U C SIBHO 33JJaHHONW (PU3NYCCKOM MOJIENBIO, UCTIONB3Ys (DU3UYECKHE
3aKOHBI W TPHUHIIMITBI, HA OCHOBE aHaIW3a YCJOBHS 3a/Ja4ydl BBIOMpPATh (U3UUYECKYIO MOJICIb,
BBIICTATh (DU3UUECKHE BENUYMHBI U (OpPMYNbI, HEOOXOIuWMble IJsi €€ pelleHus, IPOBOAUTH
pacuéThl U OLICHUBATH PEAILHOCTD MOJIYY€HHOT0 3HAUeHUS (PU3MUECKON BEITHMYUHBL,

peliaTth KAadyeCTBEHHBIC 3aJlayd: BBICTPAMBATH JIOTUYECKH HENMPOTHBOPEUYHUBYIO IIEMIOYKY
paccyXKIeHUH C ONIOPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3HUYECKHE SBICHHUS,

MCIIOJIb30BATh MPH PEUICHUH y4eOHBIX 33/71a4 COBpPEMEHHbIE MH(POPMAIMOHHbBIE TEXHOJIOTUU
JUISL TIOMCKa, CTPYKTYpUPOBAaHMS, HWHTEpPIpPETAllMd M MPEICTaBiICHHUs Yy4eOHOW M HaydHO-
MOMYJISIPHOW WH(OPMAINH, IMOJYICHHON U3 Pa3IMYHBIX UCTOYHUKOB, KPUTHYSCKU aHATH3UPOBATH
NoJy4aeMyro HH(opMaIuio;

NPUBOJIUTH TMPHUMEPHl BKIAJa POCCHICKUX M 3apyOekKHBIX YUEHBIX-(DU3UKOB B pPa3BUTHE
HayKH, 00bACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

WCIIOJIb30BaTh TCOPCTHUYECKUE 3HAHUS 1O (PU3UKE B TIOBCEIHEBHOM KU3HU I 00SCIICUCHUS
0C30MacHOCTH MPHU OOPAMICHUH ¢ MPUOOPAMU U TEXHUYCCKUMH YCTPONCTBAMH, JUISI COXPAHCHHS
3JI0POBBS U COOJIIO/ICHUS HOPM IKOJIOTUYECKOTO MOBEACHHSI B OKPY KaIolIei cpeie;

paboTaTh B TpYyIIE C BHIIOJHEHHEM DPA3JIMYHBIX COIMAIBHBIX pOJIeH, IJIaHHUPOBATh PaboTy
TPYNIBL, PalMOHATBHO  PACHpPENeNaTh OOS3aHHOCTH W IUTAHUPOBATh  JICATEIBHOCTH B
HECTAH/IAPTHBIX CHUTYaIUsAX, aJICKBATHO OICHWBATHh BKJIAJ] KaXKIOTO W3 YYACTHUKOB TPYIIBI B
peleHne paccMaTpUuBaeMOi IPOOIEMBI.

K xonmy obyuenusst B 11 kjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpOBHE JOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHU:

JEMOHCTPHPOBATh Ha MPUMEPAX POJb W MECTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOM
HAyYHOW KAapTUHBI MUpPA, B PA3BUTUU COBPEMEHHON TEXHUKU U TEXHOJOTUH, B MPAKTHUECKON
NESTENIbHOCTH JIOJIEH, 1IeTIOCTHOCTh U €IMHCTBO (PU3NYECKOM KapTUHBI MUPA;

VUUTHIBATh TPAHUIBI TMPUMEHCHHS W3YYCHHBIX (U3MUYECKUX MOJCNEH: TOYCUHBIH
IEKTPUICCKUH 3aps, JTy4 CBETa, TOUCYHBI HCTOYHHUK CBETA, S/IEPHAS MOJICTh aToMa, HyKJIOHHAs
MOJIeJIb ATOMHOTO sJIpa MPH pelieHnH (PU3nuecKux 3aaad;

pacrno3HaBaTh (U3NYECKUE SBIEHUS (MPOIECChl) U OOBACHATH MX Ha OCHOBE 3aKOHOB
JIEKTPOJMHAMUKHA W KBAHTOBOW (DM3WKH: SJIEKTPUYECKAs TPOBOJUMOCTH, TEILIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHUTHOE JICHCTBUS TOKA, B3aWMOJCHCTBHE MAarHUTOB, O3JCKTPOMArHUTHAS
WHAYKINS, JeHCTBHE MAarHUTHOTO TIOJII HAa TPOBOJHMK C TOKOM U JIBIXKYIIUHCS 3apsij,
AIIEKTPOMArHUTHBIE KOJeOaHUs U BOJHBI, NPSIMOJIMHEHHOE PaclpOCTPaHEHHE CBETa, OTPaKeHHE,
npejoMiieHue, WHTephepeHIys, IUQpaknus ¥ TOJSIpH3alMs CBETa, JUCHEPCUS CBETa,
dotoanexkrpuueckuii dpdext (dhoTodrddekTt), cBeTOBOE MaBieHWE, BO3ZHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0PO/Ia, €CTECTBEHHAsI U ICKYCCTBEHHAs PaIMOaKTUBHOCTD;

OMKCHIBATh HM3yYEHHBIC CBOWCTBA BeEUIECTBA (DIEKTPUUYECKUE, MArHUTHBIE, ONTHYECKUE,
IIEKTPUICCKYI0O TPOBOJAMMOCTE PAa3IMYHBIX CpPEel) M DJICKTPOMATHUTHBIC SBJIICHUS (ITPOIIECCHI),
UCTIONB3Ysl  (PU3UYECKHE BEIMUYMHBL OJCKTPUYECKHH 3apsl, CHJIAa TOKa, OJIIEKTPHUYECKOE
HaANpPsDKEHUE, DIIEKTPUYECKOe COMPOTHBIICHUE, PA3HOCTh MOTEHIIMATIOB, JEKTPOJBMKYIIAs CHIIA,
paboTa TOKa, WHAYKIMS MarHUTHOTO TMOJs, cuia Awmrmepa, cwia JlopeHma, WHIYKTUBHOCTh
KATYIIKW, SHEPTHS DJICKTPHYSCKOTO W MArHWTHOTO IIOJICH, TEepUoJ M dYacToTa KojeOaHWH B



Kose0aTeTbHOM KOHTYpE, 3apsii M CHJa TOKa B IPOIecce TapMOHHYECKHX AJIEKTPOMAarHUTHBIX
KosiebaHui, (POKyCHOE pacCTOSHHE M ONTHYEeCKas CWJIa JIMH3bI, MpPU OINUCAHUMU MPABUIBHO
TPaKTOBaTh (PU3UYECKUN CMBICI HCIIOJIb3YEMbIX BEJUUMH, UX 0003HAYCHUSI U CIUHUILIbI, YKA3bIBATh
(GopMyIIBI, CBA3BIBAIONINE TAaHHYIO (PU3NYIECKYIO BEIUYUHY C JPYTUMHU BETMYNHAMU;

OIMCHIBATh U3yYCHHBIC KBAHTOBBIC SBICHUS U IPOLIECCHI, UCTIONb3Ys (PU3NUECKIE BEININHBI:
CKOpOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTa CBETA, SHEPTUs U UMITYJIC (OTOHA,
NEepuoJl TOoJIypaclaja, SHEPrus CBS3M AaTOMHBIX sJep, MpPU OMUCAHWU IPABHIBHO TPAKTOBATh
(u3MYECKUl CMBICI UCIIOJIB3YEMBIX BEIWYHH, UX 00O3HAYEHUS U €JUHUIIBI, YKa3bIBaTh (OPMYJIHI,
CBSI3BIBAIOIIME JAHHYIO (PU3MYECKYI0 BEIMYMHY C JPYTUMH BEIMYMHAMH, BBIYUCIATH 3HAYCHUE
(U3HYECKON BETMYMHBL;

aHATM3UPOBaTh (U3NYECKUE MPOLECCHl U SBICHUSA, WCHONBb3ySd (PHU3UUECKUE 3aKOHBI H
NpUHOUNBL: 3aK0oH OMa, 3aKOHBI ITOCIIE0BATEIBHOTO U MapaICIFHOIO COSIMHEHUS IPOBOHUKOB,
3akoH J[xoyms—JIeHnma, 3akOH DIEKTPOMAarHUTHOW HWHAYKIHH, 3aKOH IPSMOJIMHEHHOTO
pactpocTpaHeHHsI CBETa, 3aKOHBI OTPAKCHUS CBETA, 3aKOHBI TPEIOMIICHUS CBETa, ypaBHEHHE
OnnmreitHa i hotodddexra, 3aK0H COXpaHEHUs] SHEPTHH, 3aKOH COXPAHEHUS MMITYJIbCa, 3aKOH
COXpaHEHUsI HIEKTPUIECKOT0 3apsi1a, 3aKOH COXPaHEHUsI MacCOBOT0O YMCIIa, MOCTYnaThl bopa, 3akoH
pPaJMOaKTHBHOTO pacmaga, IpHU OSTOM pa3inyaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BBIPAKECHUE U YCIOBHSA (TPAHULIBI, O0JIACTH ) IPUMEHHUMOCTH;

OTIpeNIeNIATh HANPABICHHE BEKTOPA MHIYKIIMU MAarHUTHOTO IOJISI TPOBOJIHUKA C TOKOM, CHIIBI
Awmnepa u cuibl JlopeHna;

CTPOUTDH U OIHCHIBATh H300paKEHUE, CO3JaBaAEMOE IFIOCKUM 3€PKaJIOM, TOHKOH JTMH301;

BBINOJIHATh OKCIEPUMEHTHI TI0 HWCCIEAOBAHHIO (U3NYECKUX SBICHUH W TPOIECCOB C
UCTIOJIb30BAaHUEM MIPSMBIX M KOCBEHHBIX M3MEPEHHIA: TIPU 3TOM (OPMYIHUPOBAThH MpodiieMy/3amaqy
U THIOTE3y Y4eOHOro 3KCIIEPUMEHTa, cOOMpaTh YCTAHOBKY W3 IPEIUIOKEHHOTO 000pYIOBaHHS,
IPOBOJUTH OTIBIT ¥ (POPMYITUPOBATH BHIBOJIBL;

OCYIIECTBIISITh IPSMbIE U KOCBEHHBIE N3MEPEHUsT (PM3NIECKUX BEIMYHH, IIPU STOM BBHIOUPATH
ONITUMAIIBHBIA CIIOCO0 WM3MEPEHHUsT M HWCIOJIh30BaTh HM3BECTHBIE METOJBI OIEHKH IOTPEITHOCTEH
U3MEPEHHUI;

UCCIIEIOBaTh 3aBUCUMOCTH (PM3MUECKUX BEIMYUH C UCIOJIb30BAaHUEM MPSIMBIX HU3MEpPEHUIL:
IpA STOM KOHCTPYHUPOBATh YCTAaHOBKY, (PHKCHpPOBATH pPE3yJbTATHl IOJYYEHHOW 3aBHCHMOCTH
(GU3NIEeCKUX BETMYMH B BUJIE TAOJIUI] U TPAPHUKOB, AETaTh BEIBOBI 0 PE3yJIbTaTaM UCCIIEIOBAHUS;

coOmoaTh mNpaBuia Oe30macHOro TpyJda MNpHU TNPOBEIEHUM HCCIEIOBAaHUNH B paMKax
y4eOHOTO  SKCIIEPUMEHTa, y4eOHO-HUCCIIEOBATENbCKOM M MPOEKTHOM  JIeATENBHOCTH ¢
UCTIOJI30BaHUEM M3MEPHUTENIBHBIX YCTPOMCTB U TAOOPAaTOPHOTO 000PYAOBaHUS;

pemaTh pacy€THBIC 3a/1a4i C SIBHO 3aJaHHON (PU3NYECKON MOJIENBIO, HCTIONB3YS (PHU3UIECKUe
3aKOHBl M MPHUHLUIBI, HA OCHOBE aHalM3a YCJIOBUS 3a/Ja4d BBIOMpATh (PU3MUYECKYIO MOJENb,
BBIJICNIATE (PU3MYECKHE BEIMYUMHBI U (OpPMYJbl, HEOOXOMUMBIE AN €€ pelleHHs, MPOBOAUTH
pacy€Thl U OIIEHUBATh PEATLHOCTH IMOJYYEHHOTO 3HAYCHUST (PU3UIECKON BETHUNHBL;

pemarh KadeCTBEHHBIC 3aJ[aud: BBICTPAWBATh JIOTHYECKH HENPOTHBOPEUUBYIO IEMOYKY
paccyXIeHU ¢ ONOpPOi Ha N3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SIBJICHUS;

UCIIOJIb30BaTh NPU PELICHUH Y4eOHBIX 3aJau COBpEMEHHble MH(OPMAIIMOHHBIE TEXHOJIOTUU
JUI  TIOMCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAllM W TPEICTABICHHUS Y4YeOHOH W HaydHO-
MOTTYJISIPHOM MH(OpMAIH, OTYYCHHOW M3 pa3IMYHBIX HUCTOYHHKOB, KPUTUYCCKH aHAIN3UPOBAThH
HoJy4aeMyro HH(opMaIuio;

OOBSICHATH NMPUHLMUIBI ASHCTBHUS MAIllUH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyarh
YCIIOBHS UX 0€30ITaCHOTO MCIIOJIb30BAHMSI B TOBCETHEBHOM JKU3HU;
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MPUBOJIUTH MPHUMEPHl BKIAAa POCCHICKUX M 3apyO0ekKHBIX YUEHBIX-(DU3UKOB B pPa3BUTHE
HayKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOW XKU3HU IS 00€CTIeUeHUs
0€30MacHOCTH NMpHU OOpaLIeHUH ¢ MPUOOpaMU U TEXHUYECKHUMH YCTPOICTBaMH, Ui COXpPaHEHHS
3JI0POBBS U COOJIIO/ICHUSI HOPM IKOJIOTHUYECKOTO MOBEACHUSI B OKpY Kaloleil cpee;

paboTaTh B TpyNIE C BBHIMOJIHEHUEM DPA3IUYHBIX COLMAIBHBIX POJICH, IIIAHUPOBATh paboTy
TPYNIbI, pPalMOHAIBHO PACHpPENeNATh OOS3aHHOCTH M IJIAHUPOBATh  JICATEIIBHOCTH B
HECTAaHJAPTHBIX CHUTyalUsAX, aJE€KBaTHO OLICHMBATh BKJIAJ KaXKJIOIO0 U3 YYAaCTHHUKOB TPYIIIbI B
pelleHre paccMaTpuBaeMoi IPOOIEMBI.

COJAEP/)KAHUE OBYYEHUA
10 KUIACC

Pa3zpnen 1. ®u3uka u MeTOAbI HAYYHOI'0 IIO3HAHUS

®usuka — Hayka o npupoxae. Hayunsle MeTonsl IMO3HAHMS OKpyxaromero mupa. Poib
HKCIIEPUMEHTA U TEOPHUHU B IIPOLIECCE MO3HAHUSI IPUPOABI. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue Qusnueckux sBieHuil U mporeccoB. Hayunbsle rumnores3bl. dusnueckue
3aKOHBI ¥ TeOpuH. | paHUIIbl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHUSL.

Pomp u mecto ¢usukm B (opMupOBaHMHM COBPEMEHHOH HaydyHOW KapTHHBI MHUpa, B
IIPAKTUYECKON NEATEIbHOCTH JIFOJIEH.

Jlemoncmpayuu

Amnaiorossle ¥ HU(GPOBIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe nBukeHHe. OTHOCUTENIbHOCTh MEXAHMUECKOTo ABUKeHUs. Cucrema oTcuéra.
Tpaexropus.

[lepemernienue, CKOpOCTh (CpemHssE CKOPOCTh, MIHOBEHHAas CKOPOCTh) M YCKOpEHHUE
MaTepualbHOM TOYKH, MX MPOEKIMU HA OCH CHUCTEMbl KoopAauHaT. CIOKE€HHE NEepeMEIIeHUN U
CJII0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBMKeHHEe. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U TIEpEMEIICHUSI MaTePHUATIbHOM TOYKH OT BPEMEHH.

CBobosHoe najzieHue. Y ckopeHue cBOOOIHOTO Ma/IeHHs.

Kpuponunelinoe aBuxeHue. JIBuxeHne MaTepuaibHOM TOUKH MO OKPY>KHOCTH C OCTOSIHHOM
M0 MOJYJIIO CKOPOCTHIO. YTJIOBasi CKOPOCTh, JMHEHHAsE CKOpOCTh. [lepron n yacTora oOpaiieHus.
[leHTpOCTpEMUTENBHOE YCKOPEHHE.

TexHU4YeCKHne YCTPOWCTBA M MPAKTHUYECKOE MPUMEHEHHUE: CIHIOMETp, ABUKEHUE CHAPSIOB,
LEMHbIE U peMEHHbBIE TIEpPEeIayu.

Jlemoncmpayuu

Mopenb cucTeMbl 0TCU€Ta, WILTIOCTPALIAS] KHHEMAaTHYECKUX XapaKTEPUCTHUK JABUKCHUSI.

[IpeoOpazoBanue NBIKEHHI C UCTIOIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEeHHOM MPOCTPAHCTBE.

Habmronenne aBmxeHus Tena, OpoIIeHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOTHOTO TaICHHUS.
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HampaBnenue CKOpOCTH NpU ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydeHre HEpaBHOMEPHOI'O ABUKEHHUS C LIENbIO OIIPEIEICHHUSI MTHOBEHHOM CKOPOCTH.

HccenenoBanue COOTHOLIEHUS MEXAY MYTSAMH, IPOUICHHBIMU TEJIOM 32 IOCJIEA0BATENIbHbIE
paBHbIE IPOMEKYTKH BPEMEHHU IPU PABHOYCKOPEHHOM JBUKEHUU C HAYAJIbHOW CKOPOCTBIO, PaBHOM
HYJIIO.

W3yuyenue aBUKEHUS MIAPUKA B BA3KOU KUIKOCTH.

W3ydeHue ABM>KEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunuun orHocurensHOcTH ['anunes. Ilepsbiil 3akoH Hprotona. MHepruanbHble CHCTEMBI
OTCU€Ta.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cwi. Bropoit 3akoH HerooTona s
MarepuanbHOU Touku. Tperunii 3akoH Hpr0TOHA [UIsl MaTepraabHbIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepast kocMuueckas CKOpOCTb.

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

Tpenue. Buasl Tpenus (moxosi, ckojibxeHus, kadenus). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHHsI CKOJNbKEHUs U cuia TpeHus nokos. Kosdduument tpenus. Cuna coOnmpoTHBICHUS MHpU
JBUKEHHUU Te€Ja B )KUAKOCTU WM rase.

[ToctynarenpHoe 1 BpallaTteabHOE ABM)KEHUE aOCOIIOTHO TBEPIOTO TeEa.

MoOMEHT cuiibl OTHOCHUTENIBHO OcH BpaieHusd. [1nedo cumbl. YcnoBusi paBHOBecUs TBEPIOTO
Tena.

TexHuueckue yCTpOMCTBa U TNPAKTUYECKOE [PUMEHEHHE: MOJIIWIHUKY, JABM)KEHUE
MCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue nuepuuu.

CpaBHeHue Macc B3aMOJICHCTBYIOIINX TEJl.

Bropoii 3akon HeroTona.

N3mepenue cuil.

CroxeHue Cuil.

3aBUCHUMOCTb CHJIbI YIPYTOCTH OT AepOopMaIiii.

HeBecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U TTAJICHUH.

CpaBHeHuE CUIT TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcnosus paBHOBeCHs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3ydeHue ABMKeHUs OpycKa 10 HaKJIOHHON TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YHOPYIOCTH, BO3HUKAIOIIMX B INPYKHHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue ycioBUi paBHOBECHUS TBEPJIOTO TeJa, UMEIOIIET0 OCh BpaIlleHUSI.

Tema 3. 3aKoHbl COXpaHeHUs 6 MEXAHUKE

NMnynbsc mMaTepralibHOW TOYKHM (Tesia), CUCTEMbl MaTepUANbHBIX TOYeK. VIMIynbC Cuiibl U
W3MEHEHNE UMITYJIbCca Teja. 3aKOH COXPAaHEHUS UMITyJIbca. PEakTHBHOE IBUJKEHUE.

Pabora cuibl. MOIIHOCTD CHIIBI.

Kunernyeckass sHeprusi marepuaibHOM Touku. Teopema 00 H3MEHEHUM KHHETUYECKOM
DHEPIHH.

[TorennuanbHas sHeprus. [loTeHnmanpHas 3HEprus ynpyro aeGopMUPOBAHHON MPYKUHBI.
[ToreHunanbHas 3HepPrys Tena BOIM3U MOBEPXHOCTH 3EMITH.
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[ToreHunanpHble M HEMOTEHIUANbHbIE CHIbl. CBS3b PAaOOTHl HEMOTEHLUMATbHBIX CHUJI C
U3MEHEHHEM MEXaHMUYECKOW PHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHHUS MEXaHUYECKOM SHEPTHH.

VYipyrue u Heynpyrue CTOIKHOBEHHUS.

TexHuyeckue YCTPONCTBA M MPAKTUYECKOE MPUMEHEHHE: BOAOMET, KOMEp, MPYKUHHBINA
MUCTOJIET, BUKECHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBIKEHUE.

[lepexon moTeHLIMATBHON YHEPTUH B KHHETUUYECKYIO M O0paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yuenne abCONIOTHO HEYNPYroro yjaapa C TOMOILIbIO JIBYX OIMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsizu pabOThI CUITBI C U3MEHEHHEM MEXaHWYECKOW HEPTUu Teja Ha ImpuMepe
PacTsLKEHUS PE3UHOBOTO KIyTa.

Pasnen 3. Mosekyasipaast pu3uka u TepMOAUNHAMHKA

Tema 1. Ocrogvl MONEKYNAPHO-KUHEMUYECKOU Meopuu

OcCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUUECKON TEOPUM M UX ONBITHOE OOOCHOBAHHE.
bpoynosckoe nemxenne. Auddysus. Xapakrep IBUKEHUS W B3aMMOJACHCTBHSI YaCTHIl BEIIECTBA.
Mogenu cTpoeHus ra3oB, KUIKOCTEH U TBEPIBIX TEl U OOBSICHEHHE CBOMCTB BEHIECTBA HA OCHOBE
3TUX Mojeneil. Macca u pa3mepsl Moiiekyi. KonnuectBo BemectBa. [loctosiHHas ABoraapo.

TermoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. Lllkana remneparyp Llenbcust.

Mopnens uaeanpHoro rasza. OCHOBHOE YypaBHEHHE MOJIEKYJISIPHO-KMHETHUUYECKON TEOpHH
U7eanbHOro raza. AGCOIIOTHAS TeMIepaTypa Kak Mepa cpeHel KHHETHUECKOH YHEPTUH TEIIIOBOTO
IBWKeHUs dactun raza. lllkama temmnepatyp KenbBuHa. ['a3oBble 3aKkOHBI. YpaBHEHHE
MenneneeBa—Knaneiipona. 3akon Jlamprona. M3omporeccsl B HIACATHPHOM Ta3e C IMOCTOSHHBIM
KOJIMUECTBOM BellecTBa. ['paduueckoe mnpencTaBieHHE H30IMPOLECCOB: H30TEpMa, HU30XO0pa,
n3o0apa.

TexHuueckue ycTpocTBa U MPAKTUYECKOE PUMEHEHHUE: TEPMOMETP, OapoOMeTp.

Llemoncmpayuu

OnbITel, JOKa3bIBAIONINE JUCKPETHOE CTpOEHWE BemecTBa, (Qororpaguu  MoyeKys
OPraHUYECKUX COCTUHECHUM.

OnbiTel O AU PY3UH KUIKOCTEH U Ta30B.

Mozens OpOyHOBCKOTO JBH)KEHUSI.

Mopens onbita LlTepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHUE MEXXMOJIEKYJISIPHOTO B3aUMOIEHCTBHSI.

Mopenb, HUTIOCTpUPYIOLIAs TPUPOY JABIEHUS ra3a Ha CTEHKH COCYy/a.

OnbIThL, WJUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUSA UJI€aTIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuule pabomoi

Ornpezenenre Macchl BO3IyXa B KJIACCHON KOMHATE€ Ha OCHOBE M3MEPEHHI 00hEMa KOMHATHI,
JIABJICHUS U TEMIIEpATyphl BO3/lyXa B HEM.

HccnenoBanue 3aBUCUMOCTU MEKTY ITapaMeTpaMy COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmonnHamuueckass cucTteMa. BHYTpeHHsE SHEpPruss TEPMOJAMHAMHYECKOW CHCTEMBI U
crocoObl €€ u3MeHeHus. KommuecTBo TemoTsl U paboTa. BHyTpeHHssI HEprus OAHOATOMHOI'O
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UJCAIBHOTO raza. Buapl Temonepenaydu: TEILIONPOBOJHOCTh, KOHBEKLUSA, U3Iy4CHHE. Y IeabHas
TEIUI0EMKOCTB BellecTBa. KoMyecTBO TEMIOTH! IPU TEIIONEPEIAYE.

[Tonsitre 06 anuabataHoM mporiecce. [lepBrIit 3akoH TepMoauHaMuKu. [IpuMeHeHHe TIepBOTO
3aKOHa TePMOJMHAMUKH K u3onporeccam. ['papuueckas nuHTepnperanus padoTsl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOGpaTuMocTh NpoLEeccoB B IPUPOJE.

TemioBele MaminHbl. [IpuHIMNBL qeiicTBUs TeruoBbIX MamuH. [IpeoOpa3oBaHus 3HEpruu B
TeroBbIX MammHax. Koagdunument nonesnoro neiicreus temnooit mammubl. [ukn KapHo u ero
KO3(DPULIUEHT 0JIE3HOr0 AEUCTBUS. DKOJOTHUECKUE MPOOIIEMBbI TEINIOIHEPI€TUKH.

TexHHYECKHE yCTPOMCTBA U NPAKTUYECKOE IPUMEHEHHUE: IBUraTellb BHYTPEHHETO CTOPaHUs,
OBITOBOW XOJOIMIBHUK, KOHUIIMOHED.

Llemoncmpayuu

M3MeHeHre BHYTPEHHEH SHEpruy Tesla Ipy COBEPIIEHUH padOoThl: BbUIET IPOOKU U3 OYTHUIKH
IOJ JIEHCTBMEM C)KaTOro BO3/yXa, HarpeBaHue H(upa B JATYHHOH TpyOkKe IyTEM TpeHUs
(BUICOIEMOHCTpALIHS ).

N3meHeHnne BHYTpEHHEH SHEpruu (TeMIepaTyphbl) Tejla Mpy TeIionepeaayde.

OnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3yXa (OIBIT C BO3LYLIHBIM OTHUBOM).

Mozenu napoBoil TypOUHBI, ABUraTessi BHYTPEHHETO CrOPaHUs, pEaKTUBHOI'O IBUraTeIsl.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3mepenne yaenbHOU TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn éewjecmea. Pazoevie nepexoont

[Tapoo6pazoBanue u konaeHcauus. Mcnapenue u xkuneHue. AGCOMIOTHAsE U OTHOCUTENbHAs
BJIQXXHOCTh BO3Ayxa. HacelmeHHBIH mnap. YiaenpHas TeIuioTa MnapooOpa3oBaHus. 3aBHUCHUMOCTh
TEMIIEpaTypbl KAIIEHUS OT JaBJICHUS.

Teépnoe teno. Kpucramnmmueckue u amopdHble Tesna. AHM30TPONMSI CBOMCTB KpPUCTAJUIOB.
Kunnkne xkpucramnel. CoBpemeHHble Martepuansl. [lnaBneHune u Kpucrammmsanus. Y OelbHas
TeruioTa miasiaeHus. Cyonumanus.

YpaBHeHHE TEIUIOBOTO OallaHca.
TexHUYeCKHUE YCTPONUCTBA M TPAKTUYECKOE TPUMEHEHHUE: TUTPOMETP U TICHXPOMETD,

KaJIOPUMETP, TEXHOJIOTUH IMOJTYUCHUS COBPCMCHHBIX MATCPHUAJIIOB, B TOM YHCJIC HAHOMATCPHUAJIOB, U
HaHOTCXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBHIIICHHBIX MTAPOB.

Kumnenve npu mOHM>KEHHOM JIaBJICHHUH.

CrocoOb1 U3MEpEeHUs BIAKHOCTH.

HabGmonenve narpeBaHus U MJIaBICHUS KPUCTANIMYECKOTO BEIIECTBA.
JleMoHCTpalusi KpUCTAIIIOB.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3mepenre OTHOCUTENHHON BIAXKHOCTH BO3/TyXa.

Pa3zgea 4. diekTpoauHaMuKa
Tema 1. dnexkmpocmamuxa
DnekTpu3anus Tea. DIeKTpudeckuid 3apsia. [Ba Buaa snektpuueckux 3apsaos. [I[poBoaHuku,
JTUAJICKTPUKU U TTOTYITPOBOTHUKH. 3aKOH COXPAaHEHHUSI JIEKTPUUECKOTO 3apsia.
BaumopeiicTBue 3apsanoB. 3akod Kynona. TouedHbIi dMeKTpUUYECKUN 3apsil. DIEKTPUIECKOe
nosie. Hanmpsok€HHOCTH 3ekTpuyeckoro mnoiid. [IpuHIMN cynepno3uuuy 3JIEKTPUUECKUX MOJIEH.
JIuHuy HanPsSKEHHOCTH SJEKTPUUYECKOTO MOJIS.
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Pabota cun snekrpocratudeckoro noss. [lorennman. Paznocts morenmnuanos. [IpoBoaauku
U JURJIEKTPUKHU B JIEKTPOCTATUYECKOM Tosie. [uanekTpuieckasi IpOHUIIAEMOCTb.

OnektpoéMkoctb. Konnencarop. DIeKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOpa. ODHEprus
3apsyKEHHOI0 KOHJIEHCATOpA.

TexHuueckue yCTpOMCTBA W NPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHUE JJICKTPONPUOOPOB, KOHICHCATOP, KOMUPOBATHHBIN
anmapar, CTpyMHBINM IIPUHTED.

Jlemoncmpayuu

VY eTpoicTBO U MPUHITUIT ACHCTBUS AJIEKTPOMETPA.

BzaumopeiicTBue Ha3IEKTPU3OBAHHBIX TEIL.

DIIEKTPUUECKOE TT0JIE 3apsHKEHHBIX TEl.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DJIeKTpOCTaTUYECKas 3allIMTA.

JWdIeKTpUKU B 3JIEKTPOCTATHUECKOM II0JIE.

3aBUCHUMOCTD JJEKTPOEMKOCTH TUIOCKOTO KOHACHCATOpa OT IUIOMIAIH IJIACTUH, PACCTOSIHUS
MEXAY HUMH U IU3IEKTPUUIECKON MIPOHULIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3mepenne 21eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DJIEKTPUUYECKUI TOK. YCJIOBHS CYIIECTBOBaHUS 3JEKTPUUYECKOrOo TOKa. VCTOUHMKHM TOKA.
Cwuita Toka. [1oCTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma a1 ygacTka Ienu.

DIIEKTPUUYECKOE CONPOTHUBIICHHUE. Y ACIBHOE CONPOTHUBIEHUE BellecTBa. [locnenoBarenbHoe,
napajuieIbHOE, CMEILIAHHOE COEIMHEHHE POBOAHUKOB.

Pabota anekTpuueckoro Toka. 3akoH Jxoyns—JIeHna. MOmHOCTh 37EKTPUIECKOTO TOKa.

DNEeKTPOABMKYIAs CUJia M BHYTPEHHEE COMPOTUBIICHHE MCTOYHUKA TOKa. 3akoH Owma st
MOJTHOM (3aMKHYTOM) anekTpudeckoit nenu. KopoTkoe 3ambIkaHue.

DJIEKTPOHHAs IPOBOIUMOCTb TBEPIBIX METAIOB. 3aBUCUMOCTh COMPOTUBIIEHUS METAIJIOB OT
temriepaTypbl. CBEpXIIPOBOIUMOCTb.

DIeKTpUUYECKHil TOK B Bakyyme. CBONCTBA AJIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHAs U MPUMECHAs! TPOBOJAUMOCTH MOTYNPOBOIHUKOB. CBOICTBa
p—n-niepexona. [ToaynpoBOgHIUKOBBIE TPUOOPHI.

DNeKTPUUYECKHI TOK B pacTBOpaX MW paciiaBaxX JJICKTPOJIUTOB. IIEKTPOITUTHUECKAs
JUCCOITHAITUS. DIIEKTPOJIN3.

DNeKTpuueckuil Tok B razax. CaMOCTOSITENbHBIA U HECAMOCTOSTENbHBIA pa3psaa. MosHus.
ITma3ma.

TexHU4YecKrne yCTPOMCTBA M MPAKTHUECKOE MPUMEHEHHUE: aMIIepMETpP, BOIBTMETP, PEOCTaT,
WCTOYHWKH TOKa, DJIEKTPOHArPEBAaTENIbHBIE MPUOOPHI, AJIEKTPOOCBETUTEIBHBIE  MPUOOPHI,
TEPMOMETP  COMPOTHBIICHUS, BaKyyMHBIM  JOUON,  TEPMHUCTOPBl W  (DOTOPE3UCTOPHI,
MOJIYITPOBOJHUKOBBIN TMOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa M HAMPSOKSHMS.

3aBUCUMOCTh COINPOTHUBIICHUS LMUJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, [LJIOIIAIU
MONEPEYHOI0 CEYEHUsI U MaTepHaa.

CwmenranHOe COeTMHEHUE TIPOBOTHUKOB.

15



[Ipsamoe wu3MepeHue HSIIEKTPOABMKYIIEH Ccuiabl. KopoTkoe 3amMblkaHME TalbBAHUYECKOTO
3JIEMEHTAa U OLIEHKA BHYTPEHHETO COMPOTHUBIICHHUS.

3aBUCUMOCTH COMPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoii pa3psii ¥ IpOBOJIUMOCTb BO3/1yXa.

OaHOCTOPOHHSISI TPOBOJIMMOCTD JAHO/1A.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3ydeHne CMEIIaHHOTO COSAMHEHUSI PE3UCTOPOB.

H3mepenne 31eKTpOABUKYIIEH CUIIbl MCTOYHUKA TOKA U €0 BHYTPEHHETO COMPOTUBIICHUS.

Hab6monenue anexrpoinusa.

Me:xnpeameTHblie CBSI3U

Uzyuenue kypca ¢usuku 0azoBoro ypoBHs B 10 kiacce ocymecTBisieTcs € y4ETOM
COJIepKaTEeNbHBIX MEXKIIPEAMETHBIX CBSI3€H C KypcaMu MaTeMaTUKU, OMOJIOTUH, XUMHH, Teorpaduu
Y TEXHOJIOTHH.

Meoicnpeomemnvle nowsmus, CBSI3aHHBIE C HW3YYEHHEM METOJIOB HAyYHOTO IO3HAHUS:
ABIICHUE, Hay4dHbIi (QakT, runore3a, (¢u3MyYecKas BeJIMYMHA, 3aKOH, TEOpus, HAOIIOICHUE,
9KCIIEPUMEHT, MOJICTIUPOBAHUE, MOJIEIb, H3MEPEHUE.

Mamemamuxa: penieHHe CUCTEMBbl ypaBHEHHH, JHHEWHas (yHKOMA, nmapabdoia, runepOoia,
X rpaduKu U CBOKMCTBA, TPUTOHOMETPHUUYECKUE (PYHKIIMH: CHHYC, KOCHHYC, TAHTCHC, KOTAaHTEHC,
OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPhl U HUX TMPOEKIUU Ha OCH KOOpAHMHAT,
CJIO)KEHHE BEKTOPOB.

buonoeusn: mexanmdeckoe IBIKEHHE B JKHMBOHM mpupone, auddysus, ocMoc, TermmooOMeH
JKUBBIX OPTaHU3MOB (BUABI TEIUIONEpPEAauu, TEIJIOBOEC PABHOBECHE), SJICKTPUUYECKUE SIBIICHUS B
’KUBOM TIPUPOIE.

Xumusa: TUCKPETHOE CTPOEHHUE BEIECTBA, CTPOSCHUE aTOMOB M MOJIEKYJ, MOJb BELIECTBA,
MOJISIpHAsi Macca, TeTUIOBbIE CBOMCTBA TBEPABIX TN, )KUJIKOCTEH M Ta30B, dJIEKTPUUECKHUE CBOMCTBA
METaJUIOB, AIEKTPOJIUTHYECKAS TUCCOIMAIINS, TAIbBAHUKA.

T'eocpaghus: BAAXKHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeodbpazoBaHue ABMKCHUN C HCIMOJIB30BAHUEM MEXAHHM3MOB, Y4ET TPEHHs B
TEXHUKE, TOIIINITHIKN, WCIOJb30BAaHUE 3aKOHA COXPAHEHUS HUMITyJIbca B TEXHHUKE (pakeTa,
BOJIOMET W JAPYTHE), IBUTATENb BHYTPEHHETO CrOpaHus, apoBasi TypOuHa, OBITOBOM XOJIOIUIBHUK,
KOHJIMLIUOHEP, TEXHOJOTUHU MOJYUYE€HUsSI COBPEMEHHBIX MaTEPHAJIOB, B TOM YUCJIE HAHOMATEPHAIIOB,
U HAHOTEXHOJIOTHH, DIEKTPOCTATHYeCKasl 3alluTa, 3a3eMJICHHE JJIEKTPONpUOOpOB, KCEPOKC,
CTPYWHBIH TIPUHTEP, OJJICKTPOHATrpPEBATEIbHBIE MPUOOPHI, AIIEKTPOOCBETUTEIBHBIE MPUOOPHI,
rajbBaHUKa.

11 KIIACC

Pa3zgea 4. diekTpoauHaMuKa

Tema 3. Maznummnoe none. I1eKmMpoOMaZHUMHAA UHOYKYUA

[TocTostHHBIE MarHUTHL. B3aumMoaeiicTBuE MOCTOSSHHBIX MarHUTOB. MaruuTtHoe mnose. Bektop
MarHuTHOM MHAYKIMH. [[puHIMN cynepno3uiiuu MarHuTHHIX mosiei. JIMHuM MarHuTHOM MHAYKIIUH.
KapTuna nuHMil MAarHUTHON MHYKIIMH TTOJISI TOCTOSTHHBIX MAarHUTOB.

MarauTHoe TMoje MpOBOAHMKA ¢ TokoMm. KapTwHa NWHUNA WHIYKIIMA MarHUTHOTO TIOJIS
JUTMHHOTO MPSIMOTO MPOBOJHMKA U 3aMKHYTOT'O KOJIBIIEBOTO MPOBOJIHUKA, KATYIIKU C TOKOM. OnbIT
Opcrena. BzanmoelicTBie NpOBOAHUKOB C TOKOM.
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Cuna Amriepa, €€ MOJlyJib U HalpaBJICHUE.

Cuna JlopeHua, e€ Moaysb U HalpasieHUE. J[BUyKeHUE 3apsKEHHOM 4acTULIBI B OTHOPOJHOM
MarHuTHOM noje. Padora cubl JlopeHna.

SIBiieHne  AIEKTPOMArHUTHOM HWHAYKHMU. [lOTOK BeKkTOpa MArHUTHOM  WHIYKIHH.
DIIEKTPOABMKYILAS CHUJIA UHAYKIUU. 3aKOH 3JIEKTPOMarHuTHOW nHykunu dapanes.

BuxpeBoe nanekrpudeckoe mojie. OJIEKTPOABMXKYLIAS CHJIA HHAYKLIHM B IPOBOJHHUKE,
JBUKYLIEMCS IOCTYIATEIbHO B OJTHOPOJAHOM MarHUTHOM IIO0JIE.

IIpaBuiio Jlenua.

NHayKTUBHOCTG. fIBI€HNE CAMOMHIYKLIUH. DJIEKTPOABUKYILAS CUJIa CAMOUHIYKIUH.

OHeprus MarHUTHOT'O TOJISl KaTyIIKU C TOKOM.

DIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpOMCTBA M  NPAKTUYECKOE TNPUMEHEHUE: TIOCTOSHHBIE MAarHUThI,
3JIEKTPOMArHUTHI, JIEKTPOJABUTATENb, YCKOPUTEIIN 3JIEMEHTAPHBIX YACTHILI, UHIYKIIHOHHAs [1€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE AIEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JIuHUM MHOYKIUMK MarHUTHOTO TOJIS.

B3anmopeiicTBre 1ByX IPOBOAHUKOB C TOKOM.

Cuita Amriepa.

[HetictBue cuibl JIopeH1ia Ha HOHBI 3JIEKTPOJIUTA.

SIBneHne 3NeKTPOMarHUTHOM MHIYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTb 3JIEKTPOABIIKYIIEH CHJIBI MHAYKIMHU OT CKOPOCTHM H3MEHEHHUS MarHuTHOTO
MOTOKa.

SIBneHne caMOMHIYKIUU.

Yuenuueckuui sxcnepumenm, n1abopamopmule pabomoi

W3y4yeHre MarHUTHOTO TOJISl KaTYIIKH C TOKOM.

HccnenoBanue JeMCTBUSA MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBIEHUS 3IEKTPOMATHUTHON MHIYKIUU.

Pazpnen 5. KoeGanusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMAZHUMHbIE KONEOAHUA

KonebarenbHass cucrema. CBoOogHble MexaHWdeckue KojeOaHus. ['apMoHMueckue
konebanus. Ilepuon, dactora, ammumutyga u  ¢asza konebanuil. IlpyXuHHBIH MasTHUK.
MaremaTnuueckuii MasTHUK. YpaBHEHUE TapMOHMUYECKUX KoseOaHuil. IlpeBpaiienne sHepruu npu
rapMOHUYECKHUX KOJIEOaHUSX.

KonebarenbHblii koHTyp. CBOOOAHBIE 3JEKTPOMAarHUTHbBIE KojeOaHHS B HUACATHHOM
KoJIeOaTeIbHOM  KOHTYpe. AHAQJIOTUS MEXIy MEXaHHYeCKUMH U 3JIEKTPOMArHUTHBIMU
kosnebanusiMu. @opmyna Tomcona. 3akOH COXpaHEHHs SHEPIrUU B HJCAIBHOM KOJeOaTelIbHOM
KOHTYpE.

[IpencraBiaeHre o 3aTyXaroMMX KoyeOaHUAX. BBIHYKJCHHbIE MEXaHMYECKHe KoJeOaHus.
Pe3onanc. BeiHyX€HHBIE JIEKTPOMAarHUTHbBIE KOJIeOaHMUs.

IlepemenHbiii Tok. CHHYCOMAAQIBHBIA NEPEMEHHBIM TOK. MOIIHOCTP NEPEMEHHOrO TOKA.
AMITTUTYIHOE U IEUCTBYIOIIEe 3HAU€HUE CUIIbI TOKA U HAIPSKEHHUSI.
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Tpanchopmarop. IlpousBoacTBo, mepemada W TMOTpeOJIEHUE DICKTPUUYCCKON HDHEPTUH.
OKOJIOTUYECKME PHUCKM IIpU MPOU3BOACTBE 3JIeKTpodHepruu. KynbTypa uUCHOIb30BaHUSA
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKHU3HU.

TexHuyeckue ycTpoicTBa U MpakTUUYECKOe MPUMEHEHHE: JIEKTPUUECKUIl 3BOHOK, FeHEpaTOp
MEPEMEHHOT0 TOKa, IMHUU JJIEKTporepeay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoJjieOaTEIbHOM cHUCTEMbl (MPYKUHHBIM WM MaTeMaTH4YeCKU
MasITHHK).

HabGnronenue 3aryxaromnmx KojieOaHui.

HccnenoBaHue cBONCTB BIHYX/IEHHBIX KOJI€OaHUH.

Hab6nonenue pezonanca.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

OcmwmorpaMmbl — (3aBUCUMOCTH  CHUJIBI  TOKa M HampsDKEHUS OT  BpPEMEHH) JUid
AIIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc mpu mocnenoBaTeNbHOM COEJUHEHHHM PE3UCTOpA, KATYIIKU HHIYKTUBHOCTH U
KOHJICHCATOPA.

Monenb TUHUY 2IEKTPOIIepeIadH.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

HccnenoBanue 3aBUCMMOCTH MEPUOJIA MAJbIX KOJIEOAaHUM Irpy3a Ha HUTU OT JJIMHBI HUTU U
Macchl Tpy3a.

HccnenoBanne TMEpPeMEHHOrO0 TOKa B IENM M3  IOCIEI0BAaTeNbHO  COEAMHEHHBIX
KOHJIEHCATOpa, KaTylIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbLE 60IHbL

MexaHnuuyeckue BOJHBI, ycioBHs pacnpocTpanenus. [lepuoa. CkopocTs pacnpocTpaHeHUs U
JuHa BonHbL. [lomepeunsie v mpoaoibHble BOIHBL MHTEepdepennns u nudpakius MeXaHUuIeCKIX
BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. BricoTa Tona. TeMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJIHBI. YCIIOBUS HW3JIYY€HHUs AJIEKTPOMATHUTHBIX BOJH. B3anmuHas
opueHraius BektopoB E, B, V B anexTpomarautHo# BoiHe. CBOMCTBA 3/IEKTPOMArHUTHBIX BOJIH:
OTpa)keHHEe,  IpeJIoOMJIEHHe,  nosdgpusauus,  audpaxkuus,  uHTepdepeHuus.  CkopocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[IIkana >mMeKTpOMarHUTHBIX BOJH. [I[puMeHeHNe S71eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIIBI pagnOCBA3M U TeneBUIeHUs. Paanonokanusi.

DNeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKaroIIel Cpeibl.

TexHuuyeckue YCTpONCTBA M MPAKTHUECKOE IMPUMEHEHHE: MY3BbIKaJIbHbIE WHCTPYMEHTHI,
YIbTPa3BYKOBass JIUArHOCTHUKAa B TEXHMKE M MEIUILIMHE, pajap, pPaJuONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

O06pa3oBaHue U pacIpOCTPaHEHUE TOMEPEUHBIX U MPOIOJIbHBIX BOJH.

Kounebmromieecs: Te0 Kak HCTOYHHK 3BYKA.

HabmioneHue oTpaxeHus U NMPeIOMICHUSI MEXaHUYECKUX BOJIH.

Habmonenue nntepdepeHny U AMPpakiuid MEXaHM4eCKUX BOJIH.

3BYKOBOH pE30HAHC.

HabmioneHue cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMITUTY/I0M U 4acTOTOM KoeOaHHH.

HccnenoBanue CBOMCTB AIEKTPOMAarHUTHBIX BOJIH: OTPa)XEHHE, MPEIOMIIEHHE, MOpU3aLys,

mudpakus, MHTepQEepeHIus.

18



Tema 3. Onmuxa

I'eomerpuyeckas onrtuka. IIpsmonuHelHOe pacnpocTpaHEHUE CBETa B OJHOPOJLHOM Cpele.
JIyud cBera. ToYEUHBIN UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHbBl OTpakeHMs cBeTa. [locTpoeHue wn300pakeHUl B INIOCKOM
3epKaje.

[Tpenomnenue cBeta. 3aKOHBI IPEJIOMIICHUS cBeTa. AOCOTIOTHBIN MOKa3aTeab MPeTOMICHUS.
ITontHOE BHyTpeHHEee oTpakeHue. IIpenenbHblil yroi MoaHOro BHYTPEHHETO OTPayKEHUSI.

Hucniepcus cBera. CiioxkHbIN cocTaB Oemmoro ceta. LIBer.

CoOuparomue U pacceuBaroliye JUH3bl. ToHKas auH3a. POKYCHOE pacCTOSTHUE U ONTHYECKast
cuna TOHKOM nuH3bL [locTpoeHne wn300pakeHUl B COOMpAIOIIMX M PACCEHBAIOIIMX JIMH3AX.
®dopMyna TOHKOM JIMH3BL. Y BEIUYECHUE, 1aBAEMOE JIMH30M.

ITpenensl IPUMEHUMOCTH T€OMETPUYECKON ONTHUKH.

Bonnosas ontuka. UnTepdepenuus cera. KorepeHTHbIe HCTOYHUKU. Y CIIOBHSI HAOJIIOICHUS
MaKCHMYMOB ¥ MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHHE OT IABYX CHH(A3HBIX KOT€PEHTHBIX
MCTOYHUKOB.

Hudpakuus cBeta. JudpakunonHas pemeérka. Y caoBue HaOI0IeHHs TIaBHBIX MAKCUMYMOB
IpY NaJleHUH MOHOXPOMATHUYECKOTO CBETA Ha TU(PAKIIMOHHYIO PELIETKY.

ITonsipuszanus ceera.

TexHuueckne YCTpOWCTBA M MPAKTUYECKOE TMPHUMEHEHHWE: OYKH, JIyna, QoToarmapar,
IPOEKIMOHHBIN anmnapaT, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAs ONTHKA, AU(PAKIMOHHAs pelETKa,
HOJIIPOU .

Jlemoncmpayuu

[TpsimonuHeiHOE pacHpoCTpaHEeHue, OTpa)KeHHE U IpesloMmyieHne cBeTta. Onrtuueckue
IpUOOPHI.

ITostHOE BHYTpEHHEe OoTpakeHHne. Mozieslb CBETOBOIA.

UccnenoBanue CBOMCTB N300payKeHUM B JIMH3aX.

Mopenn MEUKpOCKOIa, TEJIECKOIIA.

Habmronenue natepdepeHnnu cera.

HaGnronenue nudpakuuu cera.

Hab6mronenue qucnepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[TonydyeHue criekTpa ¢ HIOMOLIbIO AU(PAKIIMOHHOMN PEIIETKY.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomoi

W3mepenue nokasaresns IpeaoMIIeHHUs CTEKIIa.

HccnenoBanue cBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pazgen 6. OcHOBBI crienMaJIbHOM TEOPHUH OTHOCHUTEILHOCTH
I'paHnnBl IPUMEHMMOCTH KJIacCHYeCKOM MexaHukd. llocTymnartsl crnenumanbHOM Teopun
OTHOCHUTEIIBHOCTH: HMHBAPUAHTHOCTb  MOJIYJ CKOPOCTH CB€Ta B  BaKyyMe, IIPUHIHII
OTHOCHUTEJIBHOCTH DWHILTENHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHH M COKPAILEHUE JJINHBI.
OHeprus U UMITYJIbC PENSITUBUCTCKON YaCTHUIIBI.
CBs13b Macchl C SHEPTUEN U UMITYJILCOM PEIATUBUCTCKOM YaCTHUIIbl. DHEPIUs OKOSL.
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Pazgen 7. KBantoBasi ¢pusuka
Tema 1. Dnemenmuol K6anmoeoii onmuKu

®otonbl. @opmyna [Inanka cBs3u >Heprur (OTOHA C €ro YaCTOTONH. DHEPrusi U UMITYIIbC
dboToHa.

OtkpeiTue u uccnenoanue poroddpdexra. Onwitel A. I'. CrosneroBa. 3akonsl Gportodrddexra.
VYpaBuenue DitHmreriHa g Gotorddexra. «KpacHas rpanuna» Gororddexra.

Hasnenue ceera. Onbrtel [1. H. JIeOenena.

XUMHAYECKOE IEUCTBUE CBETA.

TexHuuyeckue YCTpPOHCTBA M MpaKTUYECKoe MpHUMeHeHue: (OoTodaeMeHT, (OTOAATUUK,
CoJTHEYHast OaTapesi, CBETOUO/I.

Llemoncmpayuu

®doTor(hdeKT Ha yCTAaHOBKE C IIMHKOBOMU TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotorddexra.

Cseroauo.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Pesepdopma mo paccesnuro o -uactun. Ilmaneraphas
mogens aroma. [locrynmater Bopa. M3nydyenue u mornomeHue (OTOHOB IMPH TEpeXojie aroMa ¢
OJIHOTO YPOBHSI SHEPruu Ha Apyroi. Buasl ciektpoB. CrieKTp ypoBHEH SHEPTUH aTOMa BOJOPO/a.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckyasipHO-BOJHOBOM Ayaan3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYEHUE.

TexHudyeckue yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHWE: CIEKTPAJbHBIA  aHAIWU3
(ciekTpockom), Ja3ep, KBAHTOBBIA KOMITHIOTED.

Jlemoncmpayuu

Monuenb onbiTa Pezepdopna.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmronenue nuHeRYaThIX CIEKTPOB U3TyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

HabGmronenue nuHeiyaToro CrexkTpa.

Tema 3. Amomnoe sa0po

OKCIEPUMEHTHI, JOKA3bIBAIOIINE CIOXKHOCTh CTPOCHHS fA/pa. OTKpbITHE PATUOAKTUBHOCTH.
OmneiTel Pesepdopna mo ompeneneHUIo cocTaBa paguoakTHBHOro u3inydeHus. CBoiicTBa anbda-,
OeTa-, raMMa-u3NydeHus. BiausHue painoakTHBHOCTH HA KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIPOTOHA M HeWTpoHa. HykionHas mozaens siapa IeizenOepra—Banenko. 3apsin
anpa. MaccoBoe uucino sijpa. M30Tomnsl.

Anbda-pacnaa. DIEKTPOHHBI M TMO3UTPOHHBIM Oera-pacmaj. ['amma-nuznmydeHue. 3aKOH
pazMoOaKTUBHOTO pacnaja.

DHeprus CBS3U HYKJIOHOB B sifpe. S nepHbie cuibl. JlegekT macchl sapa.

Snepusle peakuuu. [lenenue u CUHTES sSIEp.

SAnepubiit  peakrop. Tepmosiaepubiit  cunTe3. [IpobimemMbl M MEPCHEKTUBBI  SACPHON
SHEPTreTUKU. JKOJOTUYECKHE ACIIEKTHhI AI€PHON SHEPIEeTHUKH.

OneMeHTapHble yacTulbl. OTKPBITHE TO3UTPOHA.

Metoab! HaOIIOICHHSI U PErUCTPALIUH 3JIEMEHTapHBIX YacTHUI.

@dyHnaMeHTaIbHbIE B3auMoelcTBus. EquHcTBO (hr3nyeckoi KapTHHBI MHpa.
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TexHUuecKkrne YCTpOMCTBA M MPAKTUYECKOE MPHUMEHEHHE: IO3UMETp, Kamepa BuibcoHa,
SZICpHBINA peakTop, aToMHasi bomoOa.

Llemoncmpayuu

CuéTurK HOHU3UPYIOIIUX YaCTHII.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HccnenoBanue TpeKoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3zgea 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUZUKHU

Otansl pa3BUTHs acTpoHOMUHU. [IpuKinagHOe 1 MUPOBO33pEHYECKOE 3HAYEHUE ACTPOHOMUMU.

Bun 3Bé3anoro HeOa. Co3Be3aus, spKue 3BE3/bI, INTAHETHI, X BUIUMOE ABHKCHHUE.

Conneynas cucrtema.

Couniie. ConHeuyHas akTUBHOCTh. McTrounuk sHeprun ConHua u 3BE€3/1. 3BE3/bI, UX OCHOBHbIC
XapakTepUCTUKU. JluarpamMma «CHEKTpalbHBIM KJIACC — CBETUMOCTBY». 3BE3JbI IJIaBHOU
MOCJICIOBATEIbHOCTH.  3aBUCUMOCTh ~ «Macca —  CBETUMOCTBb»  JJIA  3BE3J  TJIABHOM
MocJieIoBaTeIbHOCTH. BHyTpennee crpoenue 3BE37. CoOBpeMEHHBIE TMPEACTABICHUS O
MPOUCXOKICHUH U 3BOIOUMU CoJIHLA U 3BE3/. DTallbl )KU3HU 3BE3.

Muneunsiii [Iyte — Hama ["anaktuka. [lonoxenue u nuxenne Connna B [Manaktuke. Tumbl
rajakTuk. Pagroranaktuku u kBazapbl. UEpHbIE ABIPHI B sIpax rajakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa06na. PaszOeranue ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe uznyyeHue.

MacmrabHas ctpyktrypa Beenennoil. MeraranakTuka.

Hepeménapie mpoOieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmroienust HeBOOPYEHHBIM TJ1a30M C UCIOIB30BAHUEM KOMITBIOTEPHBIX MPUIOKEHUHN IS
ompezieNieHus] TOJOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IHS
CeBepHOro noiymapus u sipkue 3BE3/IbI.

Hab6monenus B reneckon Jlynsl, raner, Maeunoro Ilytu.

O0o0maroniee NOBTOpPeHUE

Ponb pusmku u acTpOHOMUU B IKOHOMUYECKOM, TEXHOJIOTUYECKOM, COITMATLHOM U ATHYECKON
cdepax IesTEIbHOCTH YeJOBEeKa, pOJib M MECTO (PM3UKU M aCTPOHOMHUU B COBPEMEHHOW HaydHOM
KapTUHE MHUpaA, pojib (U3HUECKON Teopuud B (OPMHUPOBAHUM MpPEACTaBICHUM O Qu3ndeckon
KapTUHE MUpa, MECTO (PU3UYECKON KapTUHBI MHpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX MPEJICTABICHUN O IPUPOJIE.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 06a3oBoro ypoBHS B 11 Kiacce OCYIIECTBISIETCA € y4E€TOM
COJIEpKATEIBHBIX MEXKIIPEIMETHBIX CBA3EH ¢ KypcaMH MaTeMaTHKH, OWOJIOTHH, XUMUH, reorpaduu
Y TEXHOJIOTHH.

MeosicnpeOmemnuvle nowsimus, CBSI3aHHBIE C W3Y4YEHHEM METOJIOB HAy4yHOTO MO3HAHUS:
SBJICHWE, HAay4YHBIA (akT, THUMoTe3a, (Qu3nyueckas BeIUYMHA, 3aKOH, TEOpHUs, HaOII0JCHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHNE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelieHWe CUCTEMBbl YpPaBHEHHH, TPUTOHOMETPUYECKHE (PYHKIMH: CHHYC,
KOCHHYC, TaHI€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPHl U HX
MPOCKIIMA HAa OCH KOOPAWHAT, CJIOKEHHWE BEKTOPOB, MPOW3BOJIHBIE AJIEMEHTAPHBIX (YHKIIHA,
MIPU3HAKHU TI0I00MS TPEYTOJIBLHUKOB, OMIPEICIICHNE TIIOMAIN TIIOCKUX PUryp u 00bEMa Tel.

buonocus: snexTpuueckue SBICHUS B )KUBOW MPUPOJIE, KoJleOaTeNbHbIe TBUKEHHS B )KUBON
MPUPOJIE, ONITUYECKHE SIBJICHUS B AKUBOM MPUPOJE, NEHCTBUE paArallii Ha )KMUBbIE OPraHU3MBI.
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Xumus: CTPOEHHME aTOMOB W MOJEKYJ, KPHUCTaUIMYECKas CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.

l'eoepaghus: MarHWTHBIE TONMIOCAa 3€MIIM, 3aJ€KM MArHUTHBIX pyd, (OTOCHEMKA 3eMHOU
IIOBEPXHOCTH, NPEJCKA3aHUE 3eMIICTPSACECHUM.

Texnonocus: NMHUM DIIEKTPOINIEpeAad, IE€HEpaTOp IMEPEMEHHOIO TOKA, 3JIEKTPOJBUIATEllb,
UHAYKIIMOHHAs TIeYb, pajap, paguonpuéMHHUK, TEJIeBH30p, aHTeHHa, Tenedon, CBY-meus,
NPOCKIIMOHHBIN armapar, BOJIOKOHHAsI ONITHKA, COJIHEYHAas OaTapest.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KonuyecTBo yacoB JIEeKTPOHHBIE
Ne ni/n HaumeHoBaHue pa3jiesioB U TeM T T TC TS T r— (uposbie)
MPOrpaMMbl Bcero
padoThI padoThI oOpasoBaTe/IbHbIE
pecypchl
Pazgen 1. DU3UKA U METO/IbI HAYYHOI'O 1IO3HAHUSA
bubmuorexa [JOK
11 ®u3KKa U METOIbl HAYYHOT'O ITO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Utoro no pazneny 2
Paznea 2. MEXAHUKA
bubmuorexa [JOK
21 Kumemariica > https:/m.edso0.ru/7f41bf72
bubnnoreka IIOK
2.2 7
Auamiia https://m.edso0.ru/7f41bf72
bu6mmoteka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXaHUKE 6 1 1 https://m.edso.ru/7f41bf72
Hroro mo paszneny 18
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUMHAMMUKA
OCHOBBI MOJIEKYJISIPHO-KMHETUUECKOI bubnmnorexka HOK
3.1 9 1
TEOPUHU https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2 1 1
3 OCHOBEI TEPMOHAMHKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEIIECTBA. 5 bu6nuoreka [IOK
' ®a30BbIE MEPEXOIBI https://m.edso00.ru/7f41bf72
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KoanuecTBo 4acoB

DJIEeKTPOHHBIE

Ne n/n HaumenoBanue pasjiesioB u TeM Komrrpoapmete  Tpaktuseckue (uposbie)
IporpamMmmaI Bceero
padoThI padoTnI o0pa3oBare/bHbIE
pecypchI
Uroro no pazneny 24
Paznen 4. JIEKTPOIUHAMUKA
bubnnoreka IIOK
4.1 C) 10 1
FICKIpoCTatiica https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN 25eKTpUYecKuil TOK. TOKU B 12 1 bubnmnoreka [HOK
' Pa3IMYHbIX Cpeiax https://m.edsoo.ru/7f41bf72
Utoro no pazneny 22
[ToBTOpUTENBEHO-0000ITAIOIINE YPOKU 2
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 3
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11 KIIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne ni/m HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posbie)
KonTpoabubie IIpakTuuyeckue
NMPOrpaMMblI Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypchI
Pazpen 1. JIEKTPOAUHAMUKA
11 MarauTHoe nosie. D1eKTPOMAarHuTHas 1 1 3 bubnmoreka [JOK
' VHTYKIHS https://m.edsoo.ru/7f41c97c
Uroro no pazneny 11
Paznen 2. KOJIEBAHUS Y BOJIHbBI
51 MexaHn4YecKHUe U AIEKTPOMArHUTHBIE 9 1 bubnuorexa [HOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKHue U AIEKTPOMAarHUTHBIE 5 1 bubnmnoreka [HOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
bu6nuoreka [IOK
23 Onrika 10 3 https://m.edso0.ru/7f41c97c
Hroro no pasneny 24

Pasznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

31 OCHOBBI cIeIIUaIBHON TEOPUHU 4 1 bubnmnoreka [JOK
OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pa3nen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU ONTUKU 6 bubmorexa TIOK

https://m.edsoo.ru/7f41c97c
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KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne ni/m HaumeHoBaHue pa3/ie/ioB U TeM (un¢posBbie)
KonTpoabubie IIpakTuueckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
bu6nuoreka [JOK
42 Ctpoetiiie atoma 4 https://m.eds00.ru/7f41c97c
bu6nuoreka [JOK
43 ATOMHOE AP0 > https://m.edsoo.ru/7f41c97c
Uroro no pazueny 15
Pa3nen 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU
bubnnoreka IIOK
5.1 DJIEMEHTBI aCTPOHOMHUH U acTPOPHU3UKH 7 1 httns://m.edso.ru/7f41c97¢
Uroro no pazngeny 7
Pa3nesn 6. OBOBLIAIOLIEE IOBTOPEHUE
bubmmoreka [IOK
6.1 Otobumarouee noToperie 4 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
[ToBTOpHUTENBHO-0000IIIAIOIINE YPOKHU 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
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