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IosicHuTeIbHAS 3aMUCKA

Pazgensl  mporpamMmbl  TPAAMIMOHHBI:  MEXaHUKA, MOJIEKYJspHas  QHU3MKa |
TEPMOJIMHAMHKA, IEKTPOAMHAMUKA, KBAaHTOBas (u3uka (aToMHas Qu3nka U (HU3MKa aTOMHOTO
snpa).

['maBHast 0COOEHHOCTD MPOrPaMMBI 3aKITFOYAETCSI B TOM, YTO 00BEINHEHBI MEXaHUUECKUE U
9JIEKTPOMAarHUTHBIE KOJICOAHMs U BOJHEL B pe3ynbrare obierdaercs u3y4eHue MepBOro pasena
«MexaHuKa» U IESMOHCTPUPYETCS €IIe OJIMH aCMeKT eIMHCTBA TPUPOIBL.

[IporpamMmma MMeeT yHHBEpCAIbHBIH XapaKTep, TaK KaK MOXKET ObITh HCIIOJIb30BaHa IPH
MOCTPOCHUU TIporiecca OOydeHUs: (Qu3uke Npu 2- W S5-9aCOBOM IIPENOJAaBaHUU, T.€. TPHU
peanmu3anuu 0a30BOro W NpOQHILHOTO ypOBHS craHaapra. Mudopmanus, oTHOcsAmascs K
0a30BOMy YpOBHIO, HaOpaHa MPSAMBIM MIPH(TOM, OTHOCAIIASACSH K€ TOJNBKO K HPO(UIbHOMY
BBIJICNIEHA Kypcueom. B ckoOKax yKa3bpIBaeTCS YUCIIO YacoOB NMPH 2- U 5-4aCOBOM BapHaHTaX
o0yuenus. Takum 0Opa3om, co3/1aHbI YCIOBUS U BApUATUBHOTO 00Y4eHHS (PU3HUKE.

[Tpu mepexone OT 5-4acoBOro BapHaHTa K 2-4aCOBOMY BAapHAHTY IPETOAABAHUS CIEIyeT
OIUPATHCS Ha CIICAYIOLINE U/ICH:

- BBIICTICHHE sIpa (yHIAMEHTAIBHBIX 3HAHUH 3a CUET TeHepan3alnd B BUje (PU3NIECKUX
TEOpPUH W TNPUMEHEHHE NPHHIUNA LUKIMYHOCTH (B 3TOM YYUTENno moMmoryT Kuuru lO.A.
Cayposa [8, 9]);

- coXpaHeHus 0oJIbIlel YacTH J1a00opaTOpHBIX padoT;

- COKpAIIIEHHUs] YPOKOB pEIICHUS 3a/1a4;

- COBMeEILlEHHE 3TaroB 00O0OIIEHNs, KOHTPOJIS U KOPPEKTUPOBKU YYEOHBIX TOCTHIKEHUIl
yUaIIUXCsI; MPHOOPETEHUE TPOLIECCOM KOHTPOJISI HHTETPATUBHON (DYyHKIINH.

Takum o6pazom, npu wucnonb3oBanud YMK Bo3MOkHa BapuaTHBHas OpraHM3alys
nporiecca 00y4eHus: GU3NKe B CTApIIEM 3BEHE MIKOJIBI — HAa 0a30BOM U MPO(UIHHOM YPOBHSIX.

10 - 11 KJIACCBI

136/340 4 3a 1Ba roxa ody4eHus (2 4/5 4 B HeeJII0)

1. Beenenue. OCHOBHBIE 0COOEHHOCTH
¢puznueckoro meroga ucciaegopanus (1 4/3 u)

@du3uka KaKk Hayka U OCHOBA €CTECTBO3HAHUSA. DKCIEPHUMEHTANbHBIN XapakTep (QHU3UKU.
Ouznyeckue BEIUYUHBI U UX U3MepeHue. CBs3u Mexay PU3NYECKUMU BenuuyuHamMu. HaydHbii
METOJI TMO3HAaHUSl OKPYXKAIOUIEr0 MHUpA: SKCHEPUMEHT — TUIOoTe3a — MOJelb — (BBIBOJIBI-
CJEICTBHUSl C YYE€TOM TPAaHMI] MOJIEIN) — KPUTEPUATbHBIN 3KCIIepUMEHT. Pu3znueckas TEOpus.
[TpuOmkeHHbI xapakTep (QU3NYECKUX 3aKOHOB. Modenupoeanue s6nenuti u o006beKmos
npupoosi. Ponb mamemamuxu 6 ¢uszuxe. Hayanoe mupoBosspenue. [lowsamue o ¢usuueckoi
Kapmune mMupa.

2. Mexanuka (22 4/57 4)

Krnaccuueckass mexaHuka Kak (yHIaMeHTalbHas ¢uinyeckas Tteopus. [paHunbl ee
MPUMEHUMOCTH.

Kunemaruka. Mexanndeckoe [BWxkeHHE. MarepuanbHas To4Ka. OTHOCHTEIBHOCTh
MexaHuueckoro aswxkeHus. Cucrema orcuera. Koopaunatel. [lpocmpancmeo u epems 6
Knaccuueckou mexavuke. Pagmyc — Bektop. Bektop mnepememienusi. CKOpOCTh. YCKOpPEHHE.



[TpsMonuHeHOe IBMKEHHE C TIOCTOSHHBIM yckopeHueM. CBoOoaHOe majeHue Tei. J[BuxeHue
TeJa M0 OKPYKHOCTHU. Yenoeas ckopocms. LIeHTpOCTPEMUTENBHOE YCKOPEHUE.

KunemaTnka tBepaoro rtena. [loctynartenbHoe aBmkeHue. BpaiatenbHoe ABM)KEHHE
TBEPJOro Tella. YTIIIOBas U JIMHEHHAss CKOPOCTH BPALLIEHHUS.

Junamuka. OcHoBHOe yTBepkaeHue MexaHuku. Ilepswiii  3akoH  HeloTona.
Nuepumnansubie cucrembl oTcyeta. Cuita. CBsi3b MEXKIY CUJION M yckopeHueM. BTopoil 3akoH
Herorona. Macca. [punyun cynepnosuyuu cun. Tpetuii 3axkoH Herorona. [IpuHumn
OTHOCHUTENbHOCTH ["anues.

Cuubl B npupoge. Cuiia TAroreHus. 3aKoH BCEMUpPHOTo TaroreHus. IlepBas kocmuueckas
ckopocTb. Cuna TskecT U Bec. Hegecomocmo. Cuna ynpyroctu. 3akoH ['yka. Cuiibl TpeHHUS.

3aKkoHbI coXpaHeHHMs B MexaHuKe. IMnynbe. 3aKOH coxpaHeHHUs uMIyibca. PeakTuBHoe
neuxenue. Pabota cunbl. Kunetnueckas sneprus. [loteniuanbHas sHeprus. 3aKoH COXpaHEeHUs
MEXaHUYECKON IHEPTUU.

Hcnonb30BaHrne 3aKOHOB MEXaHUKH JUIsl OOBSICHEHUS JBUKEHHS HEOCCHBIX Tel W IS
Pa3BUTHUSI KOCMUYECKUX HUCCIIEIOBaHUM.

Cmamuka. Momenm cunvl. ¥Ycnosus pasHosecus meepoozo meid.

Dponmanvuvie 1adopamopHsie padomut
1. JIBmwkeHue Tena 1o OKPYKHOCTH O] ACUCTBUEM CHJT YIPYTOCTH M TSKECTH.
2. VI3yueHue 3aKOHA COXpaHEHUSI MEXaHUYECKOU SHEPTUU.

3. Moaexyasipaas ¢pusuka. Tepmoannamuka
(21 u/51 v)

OcHoBBI MOJICKYJISIDHOH (pr3HKH. BO3HUKHOBEHNE aTOMUCTUYECKON TMIIOTE3bl CTPOCHUS
BELIECTBA U €€ SKCIEPUMEHTalIbHbIE J0Ka3aTeabcTBa. Pasmepsl u macca Mosekyn. KonnuectBo
BeuiecrBa. Moub. IloctossHHas ABoranpo. bpoyHoBckoe nBukeHue. Cuibl B3aMMOIECHCTBHS
Mosiekyn. CTpoeHue razoo0pa3HbIX, KHUAKUX W TBEPABIX Tell. TeruioBoe IBUKEHUE MOJIEKYII.
Mogens wuneansHoro rasza. [panuysi npumenumocmu Mmooenu. (OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KUHETHUECKON TEOpHH rasa.

Temneparypa. OHeprus TEIUIOBOIO JBWXKEHHMS MOJIEKYNl. TemioBoe paBHOBECHE.
Omnpenenenue TemnepaTypsl. AOcCONIOTHas TemIepaTypa. TemmepaTypa — Mepa cpeaHel
KMHETUYECKOW YHEPTUU MOJIEKYJ. MI3MEpeHne CKOpOCTEN IBUKEHHUS MOJIEKYJI Ta3a.

YpaBHeHHe COCTOSIHUSI HIeaJIbHOrO rasa. YpaBHeHue MenpaeneeBa — KrameipoHa.
I"a30BbI€ 3aKOHBI.

Tepmoaunamuka. Buytpennsas bsHeprus. PabGora B TepmoauHamuke. KonnyecTtBo
teroThl. TeroemkocTs. [lepBbiit 3akoH TepMoauHaMHKH. M3omporneccel. M3omepmur Ban-oep-
Baanvca. Aouabammenii  npoyecc. BToOpoW 3aKOH TEPMOJMHAMHKHU: CTaTUCTHYECKOE
000CHOBaHHE HEOOPAaTUMOCTH IpolieccoB B npupone. Ilopsnok u xaoc. TerioBsle ABUraTenu:
JBUTATE! BHYTPEHHETO CrOpaHus, Au3eib. X0I00unrbHUuK: yCmpoucmeo u npuHyun O0eucmeus.
KIIJ nBurateneit. /Ipobremol sHepeemuKku u 0XpaHvl OKpYH#caroueli cpeovl.

B3anmHoe mnpeBpameHue :kuakocteid M razos. TBepable Tesa. Mooderv cmpoenus
acuokocmeni. Vcnapenne wu  kumneHwe. Hacelmennsli  map.  BnaxksocTs — Bo3ayxa.
Kpucrannumueckue u amopdusie Tena. Mooeru cmpoenus meepovix men. Illiagnenue u
omeepoesanue. Ypasnenue mennogozo banramuca.

@poumansusle nabopamopHsle padbomut

3. OmnsITHas mpoBepka 3akoHa [ eit-Jlroccaka.

4. Onwvimnas npoeepka 3axona boiina-Mapuomma.
5. Usmepenue mooyns ynpyeocmu pesuHul.

4. DIeKTPOAMHAMMKA
(32 u/74 4)



DJIEKTPOCTATHKA. DJIEKTPUUECKUI 3apsj U 3JIEMEHTApHbIE YaCTHUIIbl. 3AKOH COXPAaHEHUS
JNEKTpUYecKoro  3apsga. 3akoH Kymona.  Dnektpuyeckoe mosne.  HampsikeHHOCTH
anexkTpuueckoro notid. I[Ipunuun cyneprno3uuuu noseil. [IpoBOJHUKK B 3JIEKTPOCTATUYECKOM
nosie. Jlusnexktpuku B anektpudeckom noge. llongpusanus ausnektpukoB. [loTeHunanbHOCT
aneKTpocTarnyeckoro nois. [loTeHuMan W pa3HOCTb IOTEHUUANOB. JIEKTPOEMKOCTb.
KoHnzeHcaTopbl. DHEprus 3J€KTPUYECKOro Mol KOHAEH caTopa.

IlocTosinnblii 3jekTpuyeckuii Tok. Cuwia Toka. 3akoH Oma Juisi y4yacTKa LEIH.
ComnpotuBnenue. Onexkrpuyeckue nenu. llocmenoBaTenbHOoe W MapajIeIbHOE COEOUHEHUE
NpOBOJHUKOB. PaboTa M MOLIHOCTH TOKa. DIEKTPOABIKYIIas cuia. 3akoH Oma Juis MmOJHON
LEIH.

DJIEKTPUYECKHIi TOK B PpPa3jMYHBIX cpeAax. OJEKTPUYECKUH TOK B MeTaulax.
3asucumocms conpomusnenus om memnepamypsi. Ceepxnpogooumocms. 110TynpOBOIHUKH.
CoOcTBeHHAass W TpPUMECHAs TMPOBOAMMOCTH MOJYHPOBOJHUKOB, P — N  TEpexos.
[TonynpoBoaHUKOBBIA auOA. TpaH3uCTOp. DIEKTPUUECKUNA TOK B KUJKOCTSIX. DIEKTPUUYECKUI
TOK B BaKyyMe. DJIEKTpUUECKU TOK B razax. [lnazma.

MarnutHoe moJje. B3aumoneictsue TOkoB. MarHutHoe mnoie. MHIyKius MarHUTHOrO
nosisi. Cuna Amnepa. Cuia JlopeHua. MarHuTHble CBOMCTBa BELLIECTBA.

JJIeKTPOMArHUTHAsE MHAYKHUsA. OTKpBITUE >3JIEKTPOMarHUTHOM uHAYKIUH. [IpaBuio
Jlenua. Onexmpouzmepumenvhvie npubopvi. MarHUTHBI TOTOK. 3aKOH 3JIEKTPOMArHUTHOM
uHaykuuu. BuxpeBoe »snekrpuueckoe mnosie. CamouHnaykuus. WHIYKTHBHOCTB. OHeprus
MarHUTHOTO NoJs. Maenumnuoie ceoticmea eujecmsa. DIEKTPOMArHUTHOE TOJIE.

@ponmanvusvle 1ad0pamoprvle padomaol

6. M3ydeHue nocnenoBaTeIbHOIO U MApAJUIEIBHOTO COEITMHEHUH TIPOBOJHUKOB.
7. W3mepenue D/1C u BHyTpEHHETO CONPOTUBIIEHHS UCTOUHUKA TOKA.

8. Onpeodenenue 3apsoa snekmpoua.

9. HabmoneHne neHCTBHUSI MArHUTHOTO TIOJISI HA TOK.

10. N3yueHue sBIEHUS JIEKTPOMArHUTHON MHYKLIUH.

5. Kosieoanus u Bosnbl (10 4/31 4)

Mexanndeckne kosedanus. Ceoboouvie konebanus. Mamemamuueckuti MasmHUK.
T'apmonuueckue xonebanus. Amniumyoa, nepuoo, yacmoma u gaza konebanuil. Boinyscoennvle
konebanus. Pezonanc. Aesmokonebanus.

JiekTpruueckue kosaedanusi. CBoOoHbIe KoebaHus B KosebaTenbHOM KoHType. [lepuon
CBOOOAHBIX  JJIEKTpUYECKUX  KojeOaHud. BoiHyxkaeHHble  konebanus.  [lepemeHHbIN
ANIEKTPUUYECKUN TOK. AKmugHoe conpomueieHue, emKocmbv U UHOYKMUBHOCMb 6 Yenu
nepemenno2o moxa. Mowmnocms 6 yenu nepemennoz2o moxa. Pezonanc 6 snekmpuueckoii yenu.

IIpon3BoacTBo, nepenaya U nMoTpedseHUe NIEKTPUYECKON JHepruu. ['eHepupoBaHue
sHeprun. Tpanchopmarop. [lepenaya smeKTpudecKo SHEPTHUH.

Mexanuueckue eoamvi. Ilpooonvhvlie u nonepeunvie 6onHbvl. J[nuna eoauvl. Ckopocmb
pacnpocmpanenusi 6onHvl. 36ykoevie 6onHvl. VHTepdepenuus BonH. [lpunuun Iroifrenca.
Judpakius BoJH.

DJIEKTPOMATHUTHBIC BOJIHbI. M3iIydeHue SJIeKTpPOMAarHWTHbIX BOJIH. (CBOMCTBa
AJIEKTPOMAarHUTHBIX BOJH. [IpuHiun paguocsasu. TeneBuaeHue.

Dponmanvuasn n1abopamopuasn padoma
11. Onpenenenune ycKOpeHHst CBOOOTHOTO MaJieHHs C TOMOIIBI0 MasTHUKA.

6. OnTuka (10 4/25 4)



CaetoBbl€ Jyud. 3aKOH TpesioMyieHusi cBeta. [lonnoe enympennee ompadyicenue. llpusma.
®dopmyna ToHKOM JMH3EL. [lonydenne n3o0pakxeHus: ¢ MOMOIIBIO JIMH3bI. Onmuyeckue npubopbi.
Hx paspewarowas cnocoonocms. CBETOAIEKTPOMArHUTHBIE BOIHBL. CKOPOCTb CBETa U METOJIBI
ee m3mepenus. ucnepcusi csera. Murepdepenuus cera. KorepentHocts. Judpaxnus cpera.
Hudpakuuonnas pemerka. [lonepednocts cBeToBbix BodH. [lonmspuzanus cBera. U3nyyenue u
crekTpsbl. [llkana 351eKTpOMarHUTHBIX BOJIH.

DponmanvHble 1abopamopHvle padomaol

12. V3mepenue nokasatesis IpeloMICHHUS CTEKIA.

13. OnpeneneHne onTHYECKON CHIIBI U (POKYCHOTO PAaCcCCTOSHUSL COOMPAIOIIEH JIMH3BI.
14. 3mepeHue 1auHbI CBETOBOW BOJIHBI.

15. HabGmonenne naTepPepeHny u qudpakiium cBeTa.

16. HabnroeHnue CIIOMIHOTO U JIMHEHYATOr0 CIIEKTPOB.

7. OCHOBBI CHIEUAJTBHON TEOPUH OTHOCUTEJBLHOCTH (3 /4 u)
[locTynatel TeopuM OTHOCUTENBHOCTU. [IpMHLKI OTHOCUTENBHOCTH ODUHIITEHHA.
[TocrossHCTBO  CcKOpoCcTH  cBeTa. [lpocmpancmeéo u  eépems 6 ChHeyuanrbHol meopuu
omHocumenvhocmu. PenstuBucrckas quHamuka. CBa3b MacChl M SHEPTUU.

8. KBanroBasi ¢pusuka (13 4/36 1)

CgeToBble KBaHTbl. TemnoBoe wusmydenue. llocrostaras [lmanka. Dorodddexr.
Ypasuenue Diinmreitna g Gotosddexra. @otonsl. OnbiThl JIebenesa u Basuiosa.

Atomuas ¢pusuka. Crpoenue atoma. OnbiTel Pezepdopna. KBantoeie nocrynatel bopa.
Mopenb aroma Bogopoaa no bopy. Tpyanoctu teopuu bopa. KBantoBas mexanuka. ['unoresa
ne bpoitns. Coomuowenue neonpedenennocmeti I'etizenbepea. KopryCKynsipHO-BOJTHOBOM
nyanusM. Judpakuus snektpoHoB. Jlazepsl.

®du3uKa aTOMHOI0 AApa. MeToIbl perucTpaly 3JIEMEHTAPHBIX YacTull. PainoakTUBHBIE
MpeBpalleHus. 3aKOH PaJMOaKTUBHOIO pacmlaja U €ro CraTUCTUYecKuil xapakrtep. IIpoTonHO-
HEUTPOHHASI MOJIETTh CTPOCHUSI aTOMHOTO sijipa. JlepekT Macc U SHEpTHsl CBA3U HYKJIOHOB B si/Ipe.
Henenne wu cuHre3 saep. SAnepHas osHepretuka. @Du3MKa 3IEMEHTApHBIX  YaCTHII.
CmamucmuyecKkuii xapakxmep npoyeccos 8 Mukpomupe. Anmudacmuypi.

@ponmanvuas nabopamopuan paboma
17. N3yueHne TpEKOB 3apsyKEHHBIX YACTHII.

9. Crpoenue u 3Boroums Beenennoii (10 4/20 4)

Crpoenne Conneunoit cuctembl. Cucrema 3emist — Jlyna. ConHue — Onmmkaiiias K HaM
3Be3/71a. 3B€3/Ibl U UCTOUYHUKU WX dHepruu. CoBpeMEHHbIE MPEACTABIECHUS O MPOUCXOKIACHUU U
oo CoJHIa, 3BE3J, TalakTHK. [IpUMEHUMOCTh 3aKOHOB (HM3WUKH I OOBSICHEHUS
MPUPOIBI KOCMHUYECKUX OOBEKTOB.

10. 3nayenne PU3UKHU A1 NOHUMAHUS MUPA
U Pa3BUTHSA NPOM3BOAUTEIbHBIX clJI (1 4/3 u)
Enunas ¢usmueckas xaptuHa Mupa. DyHIaMeHTadbHbIE B3auMoeWcTBUS. Pu3uka u
Hay4yHO-T€XHHYEeCKas peBoitolus. Ousuka u KyJapTypa.

®@ponmanvuan 1abopamopnan paboma
18. MoaenupoBaHue TPaeKTOpU KOCMUYECKHX allapaToB ¢ MOMOIIBI0 KOMIIBIOTEPA.

Oo6o0maromee nopropenue — 13 4/21 4
JlabGoparopHbiil npakTUKYM — 0 4/15 4



