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IMosicHuTEIbHAS 3aMHCKA.
Pabouas nporpamma 1o ¢pu3uKe 111 OCHOBHOM IIKOJIBI COCTaBJIEHA Ha OCHOBE:

1. TpeGoBanuii PenepalibHOrO TOCYIAPCTBEHHOIO 0O0pPa30BaTEIBHOIO CTaHIapTa
cpeanero oOmiero oOpa3oBaHUs, YTBEPKIECHHBIM TIPUKa3oM MUHHUCTEPCTBA
obpaszoBanusi u Hayku Poccuiickori @enepanuu ot 17.05.2012 Ne 413 (manee
dI'oC COO).

2. IlpumepHOli OCHOBHOH 00pa30BaTEIBHON MPOrpaMMbl CPeaHEro OOIIero oOpa3oBaHMS,
omobpernoit @DenepalbHBIM  yIeOHO-METOAMYECKAM OOBEAMHEHHEM IO 00ImeMy
obOpazoBannto (OmoOpena pemenneM ot 12 mas 2016 roma. [lpotokonm Ne2/16)
http://www.fgosreestr.ru/reestr;

3. OCHOBHBIX HANpPaBICHWH MPOrpamMM, BKIIOYCHHBIX B  CTPYKTYpy OCHOBHOM
00pa3oBaTeIbHON MPOTPaMMBL;

4. TpeOoBaHMii K YypPOBHIO MOJTOTOBKHM OOYYalOMUXCS JUIS TPOBEACHUS CIUHOTO
roCcyIapcTBEHHOTO SK3aMeHa 10 (hH3HKE;

5. OcHoBHO#l 00pa3oBaTEeNbHON MpOrpaMMoON cpemHero obmero obpazoBanusi MKOY
«Tanpsikynosckas COL»;

6. Meronuyeckux peKOMEHIAIMi MO CO3JaHHI0 U (YHKIMOHUPOBAHHUIO B
0011e00pa30BaTEIbHbIX OpraHU3aLUAX, PACIOJ0KEHHBIX B CEIbCKOW MECTHOCTH
M MalbIX TOpoJax, ILIEHTPOB 0O0pa3oBaHUs ECTECTBEHHO - HAy4yHOU U
TEeXHOJOormueckod  HampasieHHocTed  («Touka  poctay)  (YTBepk aAeHbI
pacnopsbkeHueM MuHucTepcTBa npocsenleHus Poccuiickoit ®enepauuu  OT
01.11. 2021 r. Ne TB-1913/02) .

7. Meronuueckoro  mocobust  «Peanmmuzamus  0o0pa3oBaTENBHBIX  MPOrpaMM
€CTCCTBCHHOHAYYHOW W TEXHOJIOTMYECKOW HAIpPaBJICHHOCTEH 10 (H3UKe C
UCIIONIb30BaHUEM oOopynoBaHusi IeHTpa «Touka pocta»y, JlozoBenko C. B.
Tpymuna T. A. 2021r. Mockaa.

8. VYcraBa 00pa3oBaTeNbHOTO YUPEKACHHUS.

MecTto npeamera B yueOHOM ILIaHe.
Ha uzyuenue xypca «®usuka» B 10-11 kinaccax orBogurcs 134 yacos (68 4. B 10kiacce, 66 4. B
11 kmacce).

[Iporpamma cocTaBieHa Ha OCHOBE aBTOPCKOM pabouel mporpammbsl A.B.Illatanunoii
«Mocksa. Ilpocsemenue, 2020r.». JlaHHasg mnporpamMma peanu3yercs IOpHU HUCIHOJIb30BaHUU
yueOHukoB «@Pusmuka 10,11» nuaun «Knaccudyeckuit kype» aBtopoB: ['.SI.Mskuiies,
b.b.byxoBues, H.H.Cotckuii, B. M. Yapyrun / [Tog pen. H.A.IlapdenTtbeBoii u pazpadborana B
COOTBETCTBUHU

Jlia peanuszanyu JaHHOM MPOrpaMMa HCIOJIb3YeTCs TEXHUYECKOe 000pYyJOBaHME LIEHTpa
00pa30BaHMs €CTECTBEHHO-HAYYHOH M TEXHUYECKUX HampaBieHHocTel «Touka poctay.

Y4yeOHO-TeMaTHUYecKOe IVIAHMPOBaHMe.

10 knacc
Ne Paznen KonnuectBo | Konrponsn | JIabopaTopHbie
4acoB 110 ast pabota paboThI
paboueit aBTOpCKas
IporpaMme /pabGouas
1. Beenenne. ®uszuka u  QuMUEcKue 1 0 0
METO/IBI H3y9YECHUS TIPUPOIBI
2. Mexanunka 30 2 5/7
Kunemarnka 9 1/2
Junamuka 9 2/3
3aKOHBI ~ COXpAaHEHUS B  MEXaHHKE. 7 1/1
Craruka. Tuapomexanuka 5 1/1
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3. MoJiekyIsIpHO-KHHETHYEeCKas TeopHus 11 1 1/1
4. OCHOBBI TEPMOIUHAMHKH 7 1 0/0
S. OCHOBBI 3/1eKTPOAUHAMUKH 19 1 2/2
DIIeKTpOoCTaTUKA 7
3aKOHBI ITOCTOSTHHOTO TOKA 6
Tox B pa3nu4HbIX cpeaax 6
6. Peseps 0
Hroro 68 5 8/10

JlabopaTtopHnas pabora Nel
Jlaboparopnas pabota Ne2

Tembl J1a00paTOPHBIX N NpakTHYecKkux pador B 10 kiaacce

JlaGopatopnas pabora Ne3 H3mepeHue KECTKOCTH MPYKHUHBI,
Jlaboparopuas pabota Ned Nsmepenue kodpPumrieHTa TPEHUS CKOTBKECHUS;
Jlaboparopuas padota Ne5. 3ydueHne 3aKk0Ha COXpaHCHHSI MEXaHIMYECKON YHEPTHH;

N3yuenue nBUKEHUS Tea, OpPOLIEHHOTO TOPU30HTANIBHO;
N3ydeHue qBUKEHMS Tela 110 OKPYKHOCTH;

Jlaboparopuas pabota Ne6 M3yuenue paBHOBecHs TeJ MO JISHCTBUEM HECKOJIbKUX CHIT;

Jlaboparopuas pabota Ne7

DKkcrnepuMeHTallbHAs TpoBepKa 3akoHa [ eli-Jlroccaka;

JIa60paT0pHaﬂ pa60Ta Ne8. Il3yquHe MMOCJICAOBATCIIbHOIO M IMAapaJUICJIBbHOIO COCAMHCHUS

IIPOBOAHUKORB,

Jlaboparopuas pabota Ne9. Usmepenune D/[C 1 BHYTpEHHETO COMPOTHUBIICHUS UCTOYHUKA TOKA.

11 xnacc
Ne Paznen KomnuectBo KonTponbhas JlabopaTopHbie
9acoB 110 pabora paboThI
paboueit aBTOpCKas
nporpamme /pabouas

1. OcHoBBI IIeKTPOAMHAMUKH 10 yacoB 1 2
(mpoaosKeHue) 1/1
MarauTHoe 10JIe 54 1/1
DNeKTPOMAarHUTHAS WHIYKITHS 54

2. Kone0anusi 1 BOJTHBI 15 yacoB 1 1
MexaHn4eCcKHe KoJIeOaHus 3y 1/1
DNeKTPOMarHUTHbBIE KOJIEOAHUS U BOJIHBI 54
MexaHNYeCKHE BOIHBI 3yq
DNIEKTPOMarHUTHbIE BOJHBI 44

3. Onruka 14 yacos 1 3
['eomeTpuyeckast 1 BOJTHOBAS 124 313
OIITHKA
W3nyueHue u CeKTPBI 24

4. OCHOBBI crnenuaJbHOM TeOpUH 3 yaca 0 0/0
OTHOCHTEJIbHOCTH




5. KBanToBas pusuka 17 yacoB 2 3/3
CBeTOBBIC KBAHTHI Sy 1
AToMHas pu3nKa 349 2/2
®wu3MKa aTOMHOTO SIpa 74 1 1/1
DJIeMEHTapHBIC YaCTUIIBI 2y 0/0
6. Crpoenne BeesrenHoii 5 yacoB 0 1/1
7. IToBTOpEeHne 2 yaca
Htoro 66 yacoB 5 10

JlaGopatopnas padora Nel  M3mepeHue cuiibl B3aMMOJICHCTBHS KaTYIIKH C TOKOM M MarHuTa,
Jlaboparopnast pabora Ne2 H3yueHue 3IeKTPOMArHUTHON UHIYKITUH;
Jlaboparopnas pabota Ne3  OmpepeneHue YCKOPEHHsI CBOOOTHOTO MAICHUS TTPH TTOMOIIH
MAasiITHUKA;
Jlaboparoprass pabora Ned V3mepeHune nmoka3aTelis MPEIOMIICHUS CTEKIIA,
JlaGopatopnas padora Ne5  OmnpezaeneHue oTUYECKOMN CUIIbI IMH3BI U OKYCHOI'O PACCTOSTHHS
COOMparoIIe JTHH3BI,
JlaGoparopHast pabota Ne6 I3mepeHue JUIMHBI CBETOBOM BOJIHBI:
Jlaboparopuas padora N7  HaGnrogeHue CIUTONTHOTO U JIMHEWYATOTO CIIEKTPOB;
JlaGopatopnas padora Ne§  MccnenoBaHue CrieKTpa BOJIOPOJIa;
JlaGopatopnas pabora N9  OmnpezneneHne UMITYIIbCA i SHEPTHH YaCTHUIIBI TIPU IBUKCHUU B
MarHuTHoM noJie (o gororpadusam);
Jlaboparopuas padora Ne 10 OmnpeneneHue nmepuoia oOpameHus JBOWHBIX 3Be3/1 (IIeYaTHEIC
MaTrepuabl).
COJAEPKAHUE KYPCA OPUIUKHN
Beenenne. ®usuka u puznyeckne MeToAbI H3y4eHUSI IPUPOABI

®duszuka — ¢yHIaAMEHTalbHAs Hayka O Hpupoie. MeToapl Hay4dHOTO HCCIIEI0BaHMS
¢u3nueckux sBiaeHUN. MonenrpoBaHue GU3NYECKUX SIBICHUN U mpoleccoB. Ou3nueckuil 3aKoH
— TpaHMLbl IPUMEHUMOCTH. DPU3NYECKUE TEOPUM W NPUHLUI COOTBETCTBHs. Ponb M MecTo
¢u3ukn B (QOpPMHpPOBAHMM COBPEMEHHOM HAay4YHOH KapTHHbI MHpa, B HPAKTHUYECKON
JIeATeNbHOCTH Moielt. Dusuka u Kyiomypat,

Mexanuyeckue siBJeHHUS

I'panuIbl MPUMEHMMOCTH KJIACCHYECKOW MEXaHUKHU. BakHelIne KuHEMaTHUECKHe
XapaKTepUCTUKHU — IEPEMELIEHIE, CKOPOCTh, YCKOpeHHe. OCHOBHbBIE MOJIENHN TEN U JIBUKEHUM.
Bsaumopeiictsue ten. 3akonsl BcemupHoro tarorenus, I'yka, cyxoro tpenus. MuepunanpHas
cucTeMa oTcueTa. 3akoHbl MexaHuku HptoToHa. IMIynbc MaTepuanbHON TOUKU U CUCTEMBI.
V3MeHeHMe U coxpaHeHue UMITyJIbca. Mcnonv3osanue 3aKOH08 MeXanuku 01 00bACHeHUs
08udIcenUst HeOeCHblX meil U OJisl paA3eUmusi KOCMU4eckKux uccieoosanuti. Mexanmdeckas S3Heprus
CHCTEMBI TeJl. 3aKOH COXpaHEHHsI MEXaHN4YeCKol sHeprun. PaboTa cuibl.
Pagnosecue mamepuanvnoii mouxku u meepoozo mena. Ycnosus pasnosecus. Momenm cunoi.
Pasnosecue srcuokocmu u 2aza. [sudxcenue scuokocmeri u 2azos.

OCHOBBI MOJICKYJ/ISIPHO-KMHETHYECKOH TeOpHu

Monexynsapro-knnernueckast reopusi (MKT) cTpoenus BemecTBa U €e SKCIIepUMEHTATbHBIC
JI0Ka3aTenbcTBa. AGCONMIOTHAS TEMIIepaTypa Kak Mepa cpe/lHeil KHHEeTHYeCKOM SHeprun
TEIJIOBOTO ABWKEHUS YaCTHIl BenlecTBa. Mojiesib uaeanbHOro rasza. JlaBinenue raza. Y paBHeHHE
COCTOSIHMS MJI€aIbHOIO ra3a. Y paBHeHue MeHneneesa—Knaneiipona. ArperaTHble COCTOSIHUS
BelecTBa. Modenb cmpoerus Huokocmeil.

OCHOBBI TEPMOAMHAMHKH

Buytpennsist sneprus. PaboTa u Tersonepeaaya Kak crnocoObl H3MEHEHUs! BHYTPEHHEH

sHepruu. [lepBelii 3akoH TepmoanHamMuKu. HeoOpaTumocTh TemnoBbix mponeccos. [TpunHnmmb




JeMCTBHS TEIJIOBBIX MALINH (T1apoBasi TypOMHA, [BUTATEh BHYTPEHHETO CTOPaHUsl, pEaKTUBHBIN
nsurarens). KI1/ TermoBoi MaimHsbI.
OCHOBBI JIEKTPOAMHAMHU KU

Dnekrpuueckoe nosie. 3akoH Kynona. HanpsikeHHOCTh M MOTEHLIMAI JIEKTPOCTATUYECKOTO
niosist. [IpoBoAHMKY, TOJTYyIPOBOJHUKH U 1n3aeKTpuku. Konaencarop. [locTostHHBIM
ANEKTPUUECKUN TOK. ICTOUHUKH 3JIEKTPUUECKOTO TOKA. DJIEKTPUUECKas LEIb U €€ COCTaBHBIC
yactu. HanpaBnenue u neiictBus snexkrpuueckoro Toka. KonedbareabHbli KOHTYD.
DNeKTpOMarHuTHbIE BOJIHBL. [[Mana3oHbl 3JIEKTPOMAarHUTHBIX U3JTYYEHUM U UX TIPAKTUYECKOE
IIPUMEHEHUE.

DNEeKTPOMarHUTHEIE KoJieOaHus. DIEKTPOABIKYIAs cuiia. 3akoH Oma JIsl TOJTHON TETH.
DNEeKTPUYECKHUM TOK B POBOJAHUKAX, JIEKTPOJIMTAX, OJYIPOBOAHUKAX, Ta3aX U BaKyyMe.
Ceepxnposooumocmo.

OCHOBBI JIEKTPOJAMHAMMKH (IPOIOJIKEHHE).

NHnykiys MarHuTHOTO 1oJs. JIedcTBUE MarHUTHOTO OJIsl HA TPOBOAHUK C TOKOM U
JBIOKYIIYIOCS 3apsbKeHHYH0 yacTully. Cuna Amnepa u cuia JlopeHiia. MarHuTHbIe CBOMCTBA
BemecTBa. [I0TOK BEKTOpa MarHUTHOM MHAYKIMH. SIBIEHUE JIEKTPOMAarHUTHOM MHAYKIIVH.
3aKOH JIEKTPOMATrHUTHON MHAYKIMH. DJIeKTpoMarHuTHoe noiie. [lepemenHsblil Tok. SIBneHue
caMOMHAYKIUU. UHIYKTUBHOCTD. DHepeusi 31eKMpOoMASHUMHO20 NOJIA.

Kosie0anus u BOJIHBI

Mexanndeckre KoyieOaHus ¥ BOJTHBI. AMIUIMTY/I, IIEPUO/I, 9acTOTa, (haza KoJecOaHUH.
[IpeBpatieHus 3Heprun Mpu KoiaedaHusax. Buinyswcoennvle konrebanus, pezonanc. Ilonepeunsie u
MIPOIOJIBHBIC BOJIHBIL. DHEPTrHs BOJIHBL. MHmepghepenyus u ougpaxyus 60aH. 3ByKOBBIE BOJTHBI.

DnexTpoMaruuTHele konebanus. Konebatenbublit KOHTYp. CBOOOIHBIE AIEKTPOMArHUTHBIC
KoJieOaHus. BEIHYKIEHHBIE 2JIEKTpOMarHuTHbIE Kosie0anus. Pezonanc. IlepeMeHHBIN TOK.
Konzgencarop u karyiika B 1enu nepeMeHHoro Toka. [Ipon3BozacTBo, nepegada u norpedieHue
ANEKTPUYECKOM SHEPTUU. DIIeMeHTapHas Teopus Tpanchopmaropa. IJIEKTPOMArHUTHOE TOJIE.
Buxpesoe anekTpudeckoe mosie. DIeKTpOMarHuTHhIE BOJIHBL. CBOWMCTBA 3JIEKTPOMArHUTHBIX
BOJIH. /{Mana3oHbl 371€KTPOMArHUTHBIX U3IYYEHUH U UX NMPAKTUUECKOe puMeHeHue. [IpuHuumnbt
PaINOCBSI3H U TEJICBUJICHUS.

Onrtuka

I'eomerprueckas onrtuka. [IpsmonnHeliHOE pacIpoCTpaHEHUE CBETA B OJTHOPOIHOM CpeJie.
3aKoHbI OTpa)KEeHUs U IperoMiieHus cBeta. [lomHoe BHyTpeHHee oTpakeHne. OnTuueckue
npudopsl. BomHoBbIie cBoiicTBa cBeTa. CkopocTh cBeta. MuTepdepenius ceera. KorepeHTHOCTD.
Hudpaxmus csera. [Tonspuzanus ceera. Jucnepcus ceera. [Ipaktuueckoe npumMeHeHe
AJIEKTPOMAarHUTHBIX U3TyYEHHH.

DJIEeMEHTHI TeOPHH OTHOCUTEIbHOCTH

WNHBapnaHTHOCTP MOIYyJIE CKOPOCTH CBEeTa B BakKyyMme. [IpuHIMI OTHOCUTEIbHOCTH
OnHiTeiiHa. CBA3b MacChl U YHEPTUU CBOOOTHON YacTHIbl. DHeprus nmokos. CBA3b Macchl €
SHEPIrUeH.

KBanrtoBas ¢pusuka

I'mnore3a Ilnmanka o kBanTtax. @orodddexrt. YpaBHenue DitHmTeHa 11 GoTtodrddexra.
@®oronsl. ['unoreza ne bpoiinst o0 BOJHOBBIX CBOMcTBax yacTul. KopmyckKyssipHO-BOJIHOBOM
nyamusMm. Coommuouwtenue neonpeodenennocmu I etizenoepea. IlnanerapHas Mozenb CTPOSHUS
aroma. OmnbiTel Pesepdopna. Ksanrossie mocrynatsl bopa. Mcnyckanue u morsiomjeHue cBera
atomoM. Jlazepsl.

CoctaB u cTpoeHre aTOMHOTO sifipa. SnepHbie cuibl. JlegekT Macchl M SHEprus CBA3U
aTOMHBIX s7iep. Bupl painoakTHBHBIX PEBPAIIEHU aTOMHBIX sJIEp.
3aKoH paJiMOAaKTUBHOTO pacnajaa. JnepHsie peakuuu. LlenHas peakuus qeneHus aaep. U SHEPrust
CBSI3U HYKJIOHOB B szipe. SlnepHas sHepreTuka. [lpumenenue sdeproul snepeemuxuy. Bnusiaue
MOHM3UPYIOLIEH paAualliy Ha )KUBbIE OPraHU3MBbl. J103a N3IydeHus, 3aKOH paJluOaKTUBHOTO



pacrmana v ero CTaTUCTUYECKUI XapakTep. DJIeMeHTapHbIe YacTUllbl. OyHIaMEHTAIbHBIE
B3aNMMOICHCTBHS.
Crtpoenue Bcesennoit

CoBpeMeHHbIE TPEICTABICHHS O TPOUCXOXKACHUH U ABoJtonnu CosHua u 38e31. CtpoeHue
cosHeuHOM cuctembl. Cuctema «3emist — JIyHan. O0uue cBenenus o ConHile (BUI B TEIECKOIL,
BpalleHue, pa3Mepbl, Macca, CBETUMOCTh, TEMIIEpATypa COJIHIIA U COCTOSIHME BEIIECTBA B HEM,
XUMHUYECKUM cocTaB). MicTounuku 3Hepruu U BHyTpeHHee crpoenne Connima. Knaccudukamus
3Be3. 3B€3/Ibl U UCTOYHUKU UX dHepruu. Gusnueckas npupona 3se3n. Hama [Manaktuka
(cocraB, cTpoeHHe, IBIKEHHE 3Be3/1 B ['amakTuke u ee Bpamienue). [Ipoucxoxaenue u
SBOJIIOIMSA FaJJaKTUK U 3Be31. [IpeacTaBieHne o CTpoeHUH U 3BONIOLMHY BeelleHHOiM.

HJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA KYPCA ®UIUKHU
OO6yuenne ¢pu3nku B 00pa30BaTeILHOM YUPEIKACHUN JOJDKHO OBITH HAIPBIEHO HAa (hOpMUpOBaHNE
CIIeTyIOIINX Pe3yIbTaTOB: JINYHOCTHBIE Pe3YJIbTATHI:

- YMEHHE YNPaBIATh CBOCH MO3HABATEIBHON IEATEIBHOCTHIO;

- TOTOBHOCTH M CIIOCOOHOCTH K 00Pa30BaHHUIO, B TOM YHCIIE CaMOOOpPa30BaHUIO, HA MPOTSHKEHUH BCEH
KHM3HU; CO3HATEIBHOE OTHOLICHNE K HENPEPHIBHOMY 00Pa30BaHUIO KaK YCIIOBHIO YCTICIITHOM
npohecCHOHANBHON 1 0OIIECTBEHHON e TENFHOCTH;

- YMEHHE COTPYIHUYATH CO CBEPCTHUKAMH, AETHMU MJIAIIIETO BO3PACTa, B3POCIBIMH B
o0pa3zoBaTenbHOM, y4eOHO-HCCIIeJ0BATEILCKON, MPOSKTHON W IPYTUX BUAAX NIEATEIBHOCTH;

- ¢()OpMHPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;
0CO3HaHME 3HAYUMOCTH HAyKH, BIaJCHHS JOCTOBEPHON HH(pOpMAIIKEH O TePEOBbIX TOCTIKEHHUIX H
OTKPBITHSIX MHPOBOM M OTEYECTBEHHOM HAYKH; 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSAX 00
yCTpoiicTBE MUpa U 00IECTBA; TOTOBHOCTH K HAYYHO-TEXHUYECKOMY TBOPYECTRY;

- YyBCTBO TOPJOCTH 32 POCCUUCKYIO (PU3UUECKYIO HAYKY, TYMaHU3M;

- IOJIOYKUTEIBHOE OTHOLICHUE K TPYAY, LeJIeyCTPEMIICHHOCTS;

- DKOJIOTHYECKAs KyJbTypa, Oepe:xHOe OTHOIIEHHE K POTHOH 3emile, MpUPoAHBIM OoraTcTBaM Poccuu u
MUpa, TOHUMaHHE OTBETCTBEHHOCTH 32 COCTOSIHHE IPHPOJHBIX PECYPCOB H Pa3yMHOE
PUPOIOKCIIONB30BAHUE.

MeTanpeaMeTHbI€ Pe3YJIbTAThI:

Pezynamuenvie YY/I:

Obyuarowuiics cmoocem.

- CAMOCTOSITENILHO ONPEIEISATh 1N, CTABUTh U (DOPMYIIMPOBaTH COOCTBEHHEIE 3aJIa4H B
00pa30BaTeIbHON NCATSIIBHOCTH U )KU3HCHHBIX CUTYAIIHSsIX; - OIIEHUBATH PECYPCHI, B TOM
YHUCJIE BpEeMs U JPyTUe HeMaTepualbHbIC PECYPChI, HEOOXOIUMEIE NIJISl TOCTHKEHUS TIOCTABIICHHOM paHee
LEIH; - COIIOCTABJISITh UMEIOIINECS BO3MOKHOCTH 1 HEOOXOIUMBIE IS
JOCTHKEHUSA LETU PECYPChI; -
OTIPEIEIATh HECKOJIBKO ITyTeH TOCTHKEHISI IIOCTABIICHHOM 1IETTH;

- 3371aBaTh NapaMETPhl U KPUTEPHUH, 10 KOTOPHIM MOXKHO OIPEAEIUTh, UTO LIETb JOCTUTHYTA;

- CONOCTABJISITh MOJTYYEHHBIN pe3ynbTaT IEATEIbHOCTU C IOCTABICHHOMN 3apaHee LEeNblo;

- OLIEHUBATE MOCIIEACTBUS JOCTHKEHUS ITOCTABIIEHHOM LIEJIH B IEATEILHOCTH, COOCTBEHHOM KU3HH U
YKU3HH OKPY’KAIOIIMX JIFOIEH. Ilo3nasamenvuvie YY/I:

Obyuarowutics cmooicem.

- KpUTHUYECKH OIICHUBATh M UHTEPIIPETUPOBATH WHPOPMAIIHIO C PA3HBIX MTO3UIIHIA;

- pacro3HaBaTh ¥ PUKCUPOBATH MPOTUBOPEUHS B HHGOPMAIIMOHHBIX HCTOUHUKAX;

- UCTIOJIb30BaTh Pa3IU4HbIE MOJICIbHO-CXEMATUUECKUE CPEJICTBA AJIsl IPEACTABICHUS BhISBIICHHBIX B
MH(OPMAITMOHHBIX UCTOYHUKAX MPOTUBOPEUHIL; - OCYILIECTBIISITh Pa3BEPHYTHII
MH(GOPMAITMOHHBIN ITOUCK U CTABUTh HE €r0 OCHOBE HOBbIE (yU4eOHbBIE U IT0O3HABATEILHBIC) 3a1a4H;

- ICKaTh U HAXOJUTh 0000IIEHHBIC CIIOCOOBI PEIICHUS 3a1a4H;

- IPUBOJIUTH KPUTUYECKHE apTyMEHTBI, KaK B OTHOIIIEHUN COOCTBEHHOTO CYXK/ICHHS, TaK U B OTHOIIICHUU
JIEUCTBUM U CYXJI€HUMN APYroro 4eJlIOBEKa; - aHaJTM3UPOBATH M MPE0OPA30BHIBATH
poOIEMHO-TIPOTHBOPEYUBLIC CUTYAITHH;

- BBIXOJIMTH 332 PAMKH Y4€0OHOTO MTPeMETa U OCYIIECTRIISITD IIEICHAIIPABIICHHBIN TIONCK BO3MOXKHOCTH
IIUPOKOTO MTEPEHOCA CPENICTB U CITIOCOOOB JCHCTBUS; - BBICTpauBaTh UHAUBUAYAIbHYIO




00pa30BaTeIbHYIO TPAEKTOPHIO, YIUTHIBASI OTPAHUYECHHUS CO CTOPOHBI IPYTHX YYACTHUKOB M PECYPCHBIE
OTHOIIICHUS; - MEHSATH U YIEP>KUBATh pa3HbIe TO3UIINU B TIO3HABATEIHHON NEATEIHHOCTH
(OBITH y4eHUKOM U yuuTenem; GopMyIHpOBaTh 00pa30BaTEIbHBIHN 3alIPOC U BHITIOIHATH
KOHCYJIbTaTUBHBIC YHKIIMH CAMOCTOSITEIbHO; CTAaBUTh MpoOIeMy U paboTaTh HaJ €€ PEeLICHHEM;
YIPaBISATh COBMECTHOH TO3HABATENBHOM IEATENNFHOCTHIO U TIOJYHHATHCS).

Kommynuxamuenwvie YY/I:

Obyuatowuiics cmoicem:

- OCYIIECTBIISIT I€JIOBYI0 KOMMYHHUKAITUIO, KaK CO CBEPCTHUKAMU, TaK U CO B3POCIBIMU (KaK BHYTPH
o0pa3oBaTeIbHON OpPraHu3aIliuy, TaK 1 3a €€ MpeJelaMi); - IPHU OCYIIECTBICHUH TPYTIIOBOMA PabOTHI
OBITh KaK PyKOBOAMTENIEM, TaK M WICHOM MIPOEKTHON KOMaHIbl B pa3HbIX POISIX (TEHEpaTOpOM UAEH,
KPUTHKOM, UCTIOTHUTENEM, ITPE3CHTYIOUIUM U T.1.);

- pa3BepHYTO, JIOTHYHO U TOYHO H3JIaraTh CBOIO TOUKY 3PEHHSI C MCTIOIB30BAHHE aI€KBATHBIX (YCTHBIX U
MMMCBbMEHHBIX ) A3BIKOBBIX CPENICTB; - pacro3HaBaTh KOH(QIUKTHBIC CUTYalUH U
MpeJOTBPaIaTh KOH(QIHUKTHI 10 UX aKTUBHOU (a3bl;

- COTJIaCOBBIBATH ITO3UITNH WICHOB KOMaHBI B TIPOIIecce pabOTHI HAJ OOIINM MPOTYKTOM/peIIeHIEM;

- IPEICTABIIATH ITyOJIMYHO Pe3yIbTaThl HHAUBUAYAIBHON U TPYIIIOBOH NEesTETFHOCTH, KaK Tepe
3HAKOMOM, TaK U Iepesi HE3HAKOMOW ayAUTOPHEN; - moaAOUpAaTh MAPTHEPOB IS
JIEJIOBOM KOMMYHHUKAIIUHN, HCXOIS1 M3 COOOpaskeHUH pe3yTbTaTHBHOCTH B3aUMOJICHCTBHS, a HE JTMIHBIX
CUMIIATHH; - BOCIPUHUMATh KPUTHIECKHE 3aMEUaHHsI KaK PECypc
COOCTBEHHOTO Pa3BUTHS;

- TOYHO B eMKO (POPMYIIHPOBATh KaK KPUTUYECKUE, TaK ¥ OI0OPUTENBHBIC 3aMEUaHus B aApeC APYTHX
JOJIel B paMKax JeTOBOK M 00pa3oBaTelbHOW KOMMYHUKAIINH, H30erast PH 3TOM JTHYHOCTHBIX
OLIEHOYHBIX CYKIACHUM.

IlpeaMeTHBbIE PE3VJIbTAThI:

Buinycknuk na 6a3060Mm yposHe HAVHUMCA:

— JIEMOHCTPHPOBAaTh Ha MPUMEpax pojib U MecTo (PHu3MKU B (OPMHUPOBAHWU COBPEMEHHOW HAy4YHOMU
KapTHHBI MUpA, B Pa3BUTHM COBPEMCHHON TEXHWKH W TEXHOJOTHH, B MPAKTHUECKOU JEATEILHOCTH
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— JIEMOHCTPHPOBATh Ha MPUMEPAX B3aUMOCBS3b MKy (PU3UKOH U JPYTUMHU €CTECTBEHHBIMU HAYKAMU;
— yCTaHaBJIUBaTh B3aUMOCBS3b €CTECTBCHHO-HAYUYHBIX SIBJICHUH M MPUMEHSATh OCHOBHBIC (PU3NYECKUC
MOJIENHN IUIS UX OIMUCAHUSA U OOBSICHEHNS;

— UCIOJIb30BaTh HMHGOPMANUI0 (U3NYECKOTO COJIEPXKAHUS TPU PEHICHUH YYeOHBIX, MPAaKTUYECKHUX,
MPOEKTHBIX M HCCJEAOBATCIIbCKUX 3a/lady, MHTErpUpys HH()OPMAILMI0O U3 Pa3IUYHBIX HMCTOUYHUKOB MU
KPUTUYECKH €€ OLICHUBAS,

— pas3nuuaTh U YMETh HCIOJIL30BaTh B YUYCOHO-HCCIICAOBATEIBCKON NIESTEIBHOCTH METOJbl HAYYHOTO
nmo3HaHusl (HaOII0IeHNE, ONUCAHUE, U3MEPEHUE, IKCIICPUMEHT, BBIIBUKCHHUE THIIOTE3bI, MOJICIIMPOBAHNE
U Jip.) ¥ (GOPMBI HAYYHOTO MO3HAHUS ((aKThl, 3aKOHBI, TCOPUH), IEMOHCTPHUPYS Ha MPUMEpPaxX UX POJib U
MECTO B HAYYHOM MO3HAHUH;

— TMPOBOAWTH MpPSIMbIE M KOCBEHHbIE HM3MCHECHHS (U3MYCCKUX BEIHMYUH, BHIOMpas H3MEPHUTEIbHBIC
npuOOphl C Y4eTOM HEOOXOJMMON TOYHOCTH HW3MEPEHHWH, IJIAHMPOBATh XOJ HW3MEPEHHMU, IOJIy4aTh
3HAYCHUE U3MEPSIEMON BEIMYMHBI M OIICHUBATH OTHOCUTEIIBHYIO MOTPENIHOCTD 10 3a/IaHHBIM (hopMyIam;
—  TPOBOJMTH MCCIICAOBAHHS 3aBUCUMOCTEH MEX Ty (HU3UUCCKUMU BETUUMHAMU: MMPOBOIUTH U3MEPCHHUS
U ONpEIeNIATh Ha OCHOBE MCCJCJAOBAHUS 3HAYCHHE [1apaMETPOB, XapaKTEPU3YIOIIUX JIaHHYIO
3aBHCHMOCTh M@Ky BETMYMHAMH, H JIEJIaTh BHIBOJ C YUETOM TOTPEIIHOCTH U3MEPESHHUIA;

— HCIIOJIb30BaTh I ONMUCAHUS XapaKTepa NPOTeKaHus PU3NIECKUX MPOIECCOB (PH3HUECKUE BETHMUNHBI
U JIGMOHCTPUPOBATh B3aUMOCBS3b MKy HUMH;

— HCIIOJIb30BaTh JIJISl OMUCAHUS XapaKkTepa MPOoTeKaHUs (QU3MUECKUX MPOIECCOB (PU3UUCCKUE 3aKOHBI C
Y4€TOM TPaHUI] MX TPUMEHUTIPUMEHUMOCTH;

— pemiath KayeCTBEHHBbIC 3a7aud (B TOM YHCJIE M MEXKIPEAMETHOrO XapakTepa): HUCIOIb3ys MOJEIH,
(¢u3nYecKue BEJIMYMHBI M 3aKOHBI, BBICTPAMBATH JIOTHYECKH BEPHYIO LIEMOYKY OOBSICHEHUS
(mokazarenbcTBa) MPETIOKEHHOTO B 3aj1aUe Tpoliecca (SIBICHU);

— pemarh pacyeTHbIC 3aJa4d C SBHO 33aJaHHON (PU3NYECKOW MOJIENIbI0: Ha OCHOBE aHajW3a YCJIOBHUS
3aJ1a4M BBIACIATH (PU3UUECKYIO MOJIC/b, HAXOAUTh (DU3UUYECKHE BEIMYUHBI U 3aKOHBI, HCOOXOAMMBIC U
JIOCTATOYHBIE JIJISl €€ PEIICHMsI, TPOBOIUTE PACUETHI M IPOBEPSTH MOMyYEHHBIH Pe3yIIbTaT;




— YYHTHIBAaTh TPAHUIIBI IPUMEHEHHS U3YYCHHBIX (PH3MUYECKUX MOJICIEH IPH PeICHNH (PU3HIECKHUX H
MEKIIPEAMETHBIX 3a4a4;
— HCIOJIb30BaTh MH(POPMAIIUIO U IPUMEHSAITH 3HAHUS O MPUHIIUATIAX PA0OTHl M OCHOBHBIX
XapaKTePUCTUKAX M3YYCHHBIX MAIIMH, TPUOOPOB U APYTHX TEXHUUYCCKUX YCTPONCTB JUIS PEIICHUS
MPAKTHYECKUX, YIeOHO-HCCIIeT0BATENFCKAX U MTPOEKTHBIX 33/1a4;
- WCTOJB30BATh 3HAHUSA O (PH3MUECKUX 0OBEKTaX M MPOIIECcCaxX B MOBCEIHEBHOW KU3HU ISl 00ECTICUeHHS
0€30MacHOCTH TIpU OOPAICHUU C TPUOOPAMH U TEXHUUECKUMHU YCTPOHUCTBAMH, JJIsi COXPaHCHUS
3IOPOBBS M COOIOACHNS HOPM SKOJIOTHIECKOTO TIOBEACHHS B OKPY’KAIOIIEH cpesie, sl IPUHSATHS
pellIeHU B TOBCETHEBHOM KU3HHU.

Mexannvyeckue siBJICHHUS

— pacro3HaBaTh MEXaHWYECKHE SIBICHUS U OOBSICHATHL HAa OCHOBE HMMEIOIIMXCA 3HAHUN OCHOBHBIE
CBOMCTBa WJIM YCJIOBHUA NPOTEKAaHUS O3TUX SBICHWH: paBHOMEPHOE M HEPABHOMEPHOE IBM)KEHUE,
PaBHOMEpPHOE M PABHOYCKOPEHHOE TPSMOJIMHENHOE JBM)KEHHE, OTHOCHTEIBHOCTH MEXaHHYECKOIO
IBIDKEHHS, CBOOOAHOE TMaJeHHE Tel, paBHOMEPHOE [BI)KEHHE 110 OKPYKHOCTH, HHEPLHS,
B3aMMOJICHCTBUE TEJ, PEAKTUBHOE ABIKCHME, IepeAaya JaBJICHUS TBEPABIMH TelaMH, KUAKOCTSIMH U
razamu, arMoc(hepHoe JaBlieHUe, MJIaBaHue TEN, PABHOBECHE TBEP/BIX TEJl, HIMEIOIINX 3aKPETUICHHYIO OCh
BpallleHus1, KojebaTenpbHOe IBIKEHHE, pe30HAHC, BOIIHOBOE JABIKEHHUE (3BYK);
— OMNHUCHIBATh W3yYCHHBIE CBOWCTBA TNl U MEXaHWYECKUE SBJICHMSA, UCHOIb3Ysl PU3MUECKHE BEINYHUHBL:
MyTh, IIEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, TIEPHO/I 0OpalleHus1, Macca Teja, IUIOTHOCTh BEIIEeCTBa, CUJIa
(cunma TsDKECTH, cujia YHNPYTOCTH, cuja TpPEHHs), JaBlIeHHE, MMITYJIbC Teja, KWHEeTHYecKas 3Heprus,
MOTEHIMANbHAS 3HEPrusi, MexaHuuyeckas palbora, mexaHumdeckass MmomHocts, KIIJ| npu coepuienun
paboTBl C UCMOJIL30BAaHWEM NPOCTOTO MEXaHW3Ma, CHJa TPEHHs, aMIUIUTyAa, IMEepUoJ W YacToTa
KoJIeOaHWH, AJMHA BOJHBI M CKOPOCTh €€ paclpOCTpaHEHWs; MPH OMUCAHWHU IMPAaBUIBHO TPAKTOBATH
(u3nUecCKuil CMBICI HUCIONb3YEMBIX BEIMYMH, MX O0O3HAUCHHS U EIUHULIBI H3MEPEHUS, HaXOIUTh
(opMynbl, CBS3BIBAIOIIME [AHHYK (U3MYECKYI0 BEIMYMHY C JAPYTMMH BEJIWYMHAMH, BBIYUCIATH
3HaYCHHE (PU3MUYCCKON BEITMUNHBL;
— aHaTM3UPOBATH CBOWMCTBA TeJ, MEXaHUYECKHUE SBJICHUS U MPOLIECCHI, UCIIONb3yS (PU3NMIECCKHE 3aKOHbI:
3aKOH COXPAaHEHMS DHEPTUH, 3aKOH BCEMHUPHOIO TATOTCHMS, MPUHLMUI CYNEPIO3ULIMU CUJI (HAXOXKICHUE
paBHoeicTBytomeit cunsl), I, II u III 3akonsl HploToHa, 3aKkoH coxpaHeHHs UMIyJbca, 3akoH ['yka,
3akoH [lackams, 3akoH ApxuMmena; TPU 3TOM pa3linvaTh CIOBECHYI0 (DOpPMYJIHPOBKY 3aKOHA U €rO0
MaTeMaTHYECKOe BBIPAKECHUE;
— pa3nuuaTb OCHOBHBIE NPU3HAKM H3YYCHHBIX (U3MYECKHX MOJEJIeH: MaTepualbHas TOYKa,
WHEepLUHaIbHAs CUCTEMA OTCUETA;
— pewarth 334a4d, UCMOJB3Ys (pr3ndYecKue 3aKOHbI (3aKOH COXPAaHEHHS SHEPTUH, 3aKOH BCEMHUPHOTO
TAroTeHus, npuHuun cynepnoduuuu cui, I, II u Il 3akonsl Hel0TOHA, 3aKOH COXpaHEHUs] UMITYJIbCa,
3akoH ['yka, 3akon [lackaius, 3akoH Apxumena) ¥ (OPMYIbI, CBs3bIBaIONIME (PU3MYECKHE BETHMYUHBI
(yTh, CKOpOCTH, YCKOpPEHHE, Macca Tejia, IUIOTHOCTh BEIIeCTBa, CHIA, JaBJI€HHE, HUMITYJbC Tela,
KUHETHYeCKas SHeprus, NOTCHUUaIbHAs SHEeprus, MexaHudyeckas padoTa, MEXaHHYeCKas MOLIHOCTB,
KIII mpocTtoro mMexaHu3ma, CWJIa TPEHHSI CKOJbKEHHS, KOI(QDUIMEHT TPEeHHUs, aMIUTUTY/a, EePHOa U
yacToTa KojeOaHUil, UIMHA BOJHBI U CKOPOCTh €€ pacIpOCTPaHEHHs): Ha OCHOBE aHajN3a YCJIOBHUS
3aJauyd 3alKChIBaTh KPaTKOe YCIOBHE, BBIIENATh (U3NUECKUE BEIUYMHBI, 3aKOHBI U (OpMyIIbl,
HEOOXOIUMBIE JUIS €€ PEeIlIeHHs], IPOBOAUTH PACUEThl M OLEHUBATh PEAIbHOCTH MOJYYEHHOI'O 3HAUYCHUS
(PM3UYECKOI BEIIMUUHBI.

TennoBble sIBJICHUSI
— pacno3HaBaTh TEIUIOBBIE SIBIICHUA U OOBSACHATH HA 0a3e MMEIOIIMXCS 3HAHUH OCHOBHBIE CBONCTBA WIIN
YCIIOBHSI IPOTEKAHUS THX siBIIeHM: quddy3ust, naMeHeHne o0beMa Tel NPpY HarpeBaHuU (OXJIKICHUH),
OoJbIIasi CXKMMAEMOCTh Ta30B, Mallasi CAKUMAEMOCTh XKHJIKOCTEH W TBEP/ABIX TeJ; TEIUIOBOE paBHOBECHE,
WCIIapeHNe, KOHACHCAIUs, IUIABJICHUE, KPUCTAUIM3ALUA, KUIEHHE, BIIAXHOCTh BO3AyXa, pa3lMYHbIC
CrocoObl  Temyonepenayn  (TETUIONPOBOAHOCTh, KOHBEKIIHS, W3IIyuYe€HHE), arperatHble COCTOSHUS
BEIIECTBA, MOTJIONIEHNE HEPTUN MPH UCTIAPEHUH >KUIKOCTH M BBIIEIEHHUE €€ MPU KOHJCHCAIUU Tapa,
3aBHCHMOCTh TEMIIEPATYphl KUIIEHUS OT JaBIICHUS;
— ONHWCHIBATh HM3YYEHHBIE CBOMCTBA TeN M TEIUIOBBIE SBJICHMS, HCIONB3YSd (DU3NYECKHE BEINYMHBL:
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSISI DHEPTUS, TEMIIEPATypa, yAeIbHAsS TEJIOEMKOCTh BEIIECTBa, YAeTbHasA
TEIUIOTa IUTABIICHUS, YAENbHAs TEIUIOTa MapooOpa3oBaHMA, yAeTbHas TeIloTa CrOpaHWs TOIUIHBA,
KO3(QQULMEHT TOJE3HOr0 NEHCTBUS TEIUIOBOTO JABUTATENS; MPU ONUCAHUU MPABHIBHO TPAKTOBAThH
(pM3UYeCKUIl CMBICT HCIONB3YEMBIX BENWYMH, WX OOO3HAUEHHS W ENWHUIBI M3MEPEHUs, HaXOIUTh



(OpMyJIBI, CBS3BIBAIOIIUE JIAHHYIO (U3UYECKYI0O BEIMYUHY C JIPYTHMH BEIWYWHAMH, BBIYUCISATH
3HavYeHue GU3NIECKON BEITMIHUHBL,
— aHaJIW3UpOBaTh CBOWCTBA TEJ, TCIUIOBBIC SBJICHUS U TMPOIECCHI, MCIOJIB3Ys OCHOBHBIC IMOJIOKCHUS
ATOMHO-MOJICKYJISPHOTO YUEHUS O CTPOCHHUHU BEIIECTBA U 3aKOH COXPAHCHUS YHEPTHH;
— pa3nuyaTh OCHOBHBIC NMPHU3HAKM HM3YYCHHBIX (DU3UYECKUX MOJENICH CTPOSHUS Tra30B, YKHIKOCTEH U
TBEPJBIX TEIT;
— TMPHUBOJIUTH MPUMEPHI MMPAKTHUECKOTO MCIIOJIE30BaHUS (PU3NUCCKUX 3HAHUH O TCIUIOBBIX SBICHUSX;
— pemath 3aJa4yd, WCIONbL3ysS 3aKOH COXPAaHEHWs SHEPTMU B TEIUIOBBIX Mporeccax u (GopMyIbl,
CBsi3bIBatoNIre (PU3MYECKUE BEIMYHMHBI (KONUYECTBO TEIIIOTHI, TEMIIEPATypa, yJeNbHAs TEIIOEMKOCTb
BEIIECTBA, YJCNbHAs TEIUIOTa TUIABJICHUS, yJENbHAs TEIUIOTa MMapooOpa3oBaHMs, YIACNbHAs TEIIOTa
CrOpaHUs TOILIMBA, KOA((UIIUEHT IOJIC3HOTO JCHCTBUS TEIIOBOTO JBHUraTelis): HAa OCHOBE aHaju3a
YCIIOBHS 3a/Ia4M 3aIMChIBATh KPATKOE YCIOBUE, BHIICIATh (DU3NUCCKUE BEIMYHHBI, 3aKOHBI U (OPMYIIHI,
HEOOXOUMBIC JJIS €€ PEIICHUS, IPOBOJIUTh PACUYCTHI M OICHUBATh PEANBHOCTH MOJIYYCHHOTO 3HAUCHUS
(hM3UYECKOI BETMYUHBI.

DJIeKTpUYeCcKre H MATHUTHBIE SIBJICHHS
— pAacrno3HaBaTh JICKTPOMArHUTHBIC SBICHUS U OOBSICHATH HA OCHOBE MMEIOIINXCS 3HAHWN OCHOBHBIC
CBOMCTBA HJIH YCII0BUA NPOTCKAHHA OTHUX SIBIICHUM: QJICKTpU3aluAa TEJI, B3aI/IMOIlCI\/'ICTBI/I€ 3apAa0B,
SNIEKTPUYECKUN TOK U €ro JNeHcTBUs (TEIUIOBOE, XUMHYECKOE, MATHUTHOE), B3aUMOJICHCTBIEC MArHUTOB,
AJIEKTPOMArHUTHASI HHAYKIHUS, JCHCTBHE MATHUTHOTO TMOJIS HAa MPOBOJHHUK C TOKOM U HAa JBIKYIIYIOCS
3apSOKCHHYIO YaCTHILY, JNIEHCTBHE DJICKTPUUCCKOTO IMOJIA Ha 3apsHKCHHYIO YaCTHILY, JICKTPOMAarHUTHBIC
BOJIHBI, MPSIMOJIMHEMHOE PACIPOCTPaHEHHUE CBETA, OTPasKEHHE U MTPEJIOMIICHHE CBETA, IMCIIEPCHSI CBETA.
— COCTaBIIATH CXEMBI JJIEKTPUYECCKHUX IIENICH C TOCNIE0BAaTeIbHBIM U TapallieIbHBIM COCIMHCHHEM
3JICMEHTOB, pa3inyas YCJIOBHbIC 0003HAYCHUS 3JICMECHTOB 3JICKTPHUUSCKUX IIeTIeH (MCTOYHHMK TOKa, KIII0Y,
PE3UCTOP, PEOCTAT, TAMIIOUKa, aMIIEpPMETP, BOIIBTMETD).
— UCIOJIb30BaTh ONTUYECKUE CXEMBI JIs IOCTPOCHUSI N300paXKEHHN B TIOCKOM 3epKayie U coOuparomnien
JIUH3E.
— OIIUCBhIBATH H3YUYCHHBIC CBOMCTBA Te€l H QJICKTPOMArduTHBIC ABJICHUA, HCIOJIb3YA (1)I/I3I/ILI€CKI/I€
BEJIMYMHBL, AJNICKTPUYCCKHI 3apsj, CHIa TOKa, OJJIEKTPUUCCKOS HAINPSDKCHUE, AJICKTPUYECKOS
COIPOTHBIICHUE, YIEILHOE COMPOTURIICHUE BEIECTBA, paboTa 3JIEKTPUUECKOTO IMOJIs, MOIIHOCTh TOKA,
(bOKYCHOC PaCCTOAHUC U ONTUYCCKAasA CUJia JIMH3bI, CKOPOCTh 3JICKTPOMArHUTHBIX BOJIH, AJIMHA BOJHBI U
JaCToTa CBC€TA;, IpPHU OIMMCAaHWU BEPHO TPAKTOBATH (I)I/ISI/I‘ICCKI/Iﬁ CMBICJI MCHOJIB3YEMBIX BCJIMYHH, HUX
0003HAYCHUSI M CIUHUILI U3MEPEHHS; HAaXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JAaHHYH (HU3UYECKYIO
BEJIMYHMHY C IPYTHMU BEITHYUHAMHU.
— AHAJIM3UpPOBATHb CBOMCTBA TCJI, DJICKTPOMArHuTHBIC ABJICHUA U IIPOLCCCHI, HUCIIOJIb3Yd (I)I/I?;I/I‘ICCKI/IC
3aKOHBI: 3aKOH COXpaHEHWs JJIEKTPHUYECKOTO 3apsinia, 3akoH Owma s ydacTka Ienw, 3aKoH J[koyms-
Jlennia, 3aK0H MPSIMOJIMHEHHOTO PACTIPOCTPAHEHHS CBETA, 3aKOH OTPAKEHUS CBETA, 3aKOH MPETOMIICHHS
CBETa; IIPH 3TOM pPa3IHyarh CIIOBECHYIO (DOPMYIIHPOBKY 3aKOHA U €r0 MaTeMaTHYECKOE BhIpaKEHHE.
— TPUBOJUTH MPUMEPHI MPAKTUYECKOTO HUCIOIB30BAHUS (U3MUYECKHX 3HAHUH O 3JIEKTPOMArHUTHBIX
SIBIICHUSX
— pemiarh 3aa4d, UCHOJb3ys (PU3UYECKHE 3aKOHBI (3akoH OMa JyIs ydacTka Lienu, 3akoH J[xoyiis-
Jlennia, 3aK0H MPSIMOJIMHEHHOTO PAacHpPOCTPaHEHHS CBETa, 3aKOH OTPAKEHUS CBETA, 3aKOH MPEIOMIICHHUS
cBeTa) U (OPMYJIbI, CBA3BIBAONIUEC (PHU3MUYCCKHE BEIMYHMHBI (CHJIA TOKA, DIICKTPUYECKOE HAIPSHKCHUE,
AJIEKTPUYECKOE COMPOTHUBIICHUE, YCIBHOE COMPOTHUBIICHHE BEINECTBA, paboTa 3JCKTPHUECKOrO MO,
MOIIHOCTh TOKa, (JOKYCHOE PACCTOSHUE U ONTHYCCKAs CHJIA JIMH3bI, CKOPOCTh 3JICKTPOMArHUTHBIX BOJIH,
JUIMHA BOJIHBI M  YacToTa CBeTa, (OpPMyJbl  pacdera DSJIEKTPHYECKOTO  COMPOTHBIICHUS
MIPUITOCIIEIOBATEIHHOMUTIAPAILIEIIEHOM COSAMHEHNH MTPOBOIHUKOB): HA OCHOBE aHAlIN3a YCIOBUS 3a7a9u
3alUChIBATh KPaTKOE YCJIOBHE, BBIJACIIATH (1)I/I3I/IT-IGCKI/IC BCJIIMYHHBI, 3aKOHBI U q)OpMy.HBI, HCOGXO)II/IMBIC
ojd €€ peIICHUA, NPOBOAWUTL paCdY€Thbl U OLCHMWBATH PCAJIBHOCTH IMOJTYYECHHOTO 3HAYCHUA (1)PI3I/I‘IGCKOI7[
BEITUYHHBI.

KBaHTOBBIE SIBJIEHHSA

— pacro3HaBaTb KBAHTOBBIC ABJICHUSA U OOBSICHSITh HA OCHOBE UMCIOIIIUXCA 3HAHUHM OCHOBHBIE CBOMCTBA
WM YCIIOBHSI MPOTEKAHUS 3TUX SBICHUI: €CTECTBEHHAss M MCKYCCTBEHHAs PaJlnOaKTUBHOCTb, O-, B- U Y-
W3ITy4YeHsI, BOSHUKHOBEHHE JIMHEMUATOTO CIICKTPa U3TYYCHUS aTOMA;
— OIIUCBhIBATH U3YYCHHBIC KBAHTOBLIC ABJICHHA, MCIIOJIB3YA (1)H31/I'~ICCKI/IC BCIIMYHUHBI. MAaCCOBOC YHCIJIO,
3apsA70BOE YMCJIO, MEPHOJ IOJIypachaaa, SHeprus (OTOHOB; MPH OMNUCAHUH TMPABUIBHO TPAKTOBATh
(pM3UYECKUIl CMBICIT HCIOJNB3YEMbIX BEIWYMH, UX OOO3HAYCHUS U CIUHUIBI H3MEPEHUsS; HaXOJIUTh



(opMynbl, CBSA3BIBAIOIME JAaHHYH (U3MYECKYI0 BEJIMUYUHY C JAPYTMMHU BEJIWYMHAMHM, BBIYUCIATH
3HaueHNE (PU3NYECKOI BEINYNHEI,
— aHaTM3UpPOBATh KBAHTOBBIC SABJICHUS, HCIONB3Ysl (U3MUECKHUE 3aKOHBI M TMOCTYJAaThl: 3aKOH
COXPAHEHUS SHEPrUH, 3aKOH COXPaHEHHs 3JIEKTPUUECKOTO 3apsifia, 3aKOH COXPAaHEHHsI MaCCOBOTO YHCIIA,
3aKOHOMEPHOCTH M3Iy4YEeHUS M TMOTJIOIIEHUs] CBETa aTroMOM, IIPH 3TOM pasiuyaTh CIOBECHYIO
(hOpMyNIHpPOBKY 3aKOHA U €r0 MaTEMaTHYECKOE BBIPAXKEHUE;
— pa3iauyaTh OCHOBHBIE MPU3HAKHU IUIAHETAPHOU MOJIENH aTOMa, HYKJIOHHOM MOJIETT aTOMHOTO SApa;
— NIPUBOIUTH NPUMEPHI MPOSBICHUS B IMPUPOAE U MPAKTUIECKOTO HCIIOJIB30BAHUS PaIUOAKTUBHOCTH,
SIICPHBIX U TEPMOSIIEPHBIX PEAKIMH, CIEKTPAJIBHOIO aHAIN3A.

DJIeMeHTbI ACTPOHOMHH
— yKa3pIBaThb Ha3BaHMA IulaHeT COJHEYHOM CHUCTEMBI; pa3inyaTh OCHOBHBIE MpPHU3HAKH CYTOYHOIO
BpaIleHUs 3B€3JHOT0 HebOa, nBrkeHus JIynsl, ColHIA U IUIAaHET OTHOCUTEIBHO 3BE31;
— TIOHUMATb PA3INYMs MEXAY FeTHOLEHTPUUYECKON 1 FeOLEeHTPUYECKON CUCTEMaMU MHPa;

Buinycknuk Ha 6a30680Mm ypogHe noayuum 603MOHCHOCHb HAVYUINbCA.

—  NOHUMAMb U OOBACHAMb YEIOCMHOCMb PUIULECKOU MeOPUll, PA3IULAMb SPAHUYbL ee NPUMEHUMOCTU
U Mecmo 6 psidy Opyeux u3uLecKux meopuil;

—  81a0emb npuemMamy NOCMpoeHUs MeopemuiecKux 00Ka3amenbCme, a maxkice NPOSHO3UPOBAHUSL
ocobenHocmell nNpOMeKanus Gu3UIecKux A6NeHUll U NPOYeCcco8 HA OCHOBE NOTYYEHHBIX MeoPemudecKux
66160008 U DOKA3AMENbCNE,

—  Xapakmepuzoeamsb CUCMEMHYIO CB53b MeHCOY OCHOBONONALAIOWUMU HAYYHBIMU NOHAMUAMU.
NPOCMPAancmeo, 8peMs, Mamepus (8ewecmeo, noie), 0gudxcenue, culd, SHepeusl;

—  6b106U2AMb 2UNOMEe3bl HA OCHOBE 3HANHUSA OCHOBONONAAIOWUX PUIULECKUX 3AKOHOMEPHOCMeEU U
3aKOHO8;

—  CAMOCMOAMEeNbHO NAAHUPOBAMb U NPOBOOUND PuU3ULeCcKUe IKCNePUMEHMbL,

—  Xapakmepuzosams 2100anbHble NPodIeMbl, COoAujUe nepeod Ye08e4ecm8om: JHepeemuyecKue,
cbipbesule, IKOI02UYeCKUe, — U POlb PUIUKU 6 PelleHUY IMUX npooaem,

—  pewiams NPAKMUKO-OPUEHMUPOBAHHblE KAYeCMBEeHHbLE U paciemuble usuyeckue 3a0a4u ¢ 6b100PomM
Qusuneckoli MoOenU, UCNOIb3YS HECKObKO (PUIULECKUX 3AKOHO8 UNU YOPMYIL, C8A3bIBAIOUUX UBECHIHbLE
Qusuueckue genuyUHbL, 8 KOHMEKCME MeXCHPEOMEMMHbIX CEA3ell;

—  00bACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCMUKU U3YYEHHBIX MAWUH, NPUOOPOS U MEXHUYECKUX
YCmpoucme;

- 00BACHAMb YCI08USL NPUMEHEHUs DU3ULeCKUX Mooeell npu peuleHuu Quuueckux 3a0ay, Haxooumso

A0CK8AMHYIO NPEONONCEHHOU 3a0ade GusuuecKylo Mooeib, paspeuiams npooaemy, KAk HA OCHO8e
UMEIOWUXCA 3HAHUU, MAK U NPU NOMOWU MEMOO08 OYEHKU.
Mexannueckue siBJeHHUA

—  UCNONb308AMb 3HAHUA O MEXAHUYECKUX ABACHUAX 8 NOBCEOHEBHOU HCUZHU OJisL 0DeCcneyeHUs.
bezonacnocmu npu odpawenul ¢ nPUOOPAMU U MEXHUYECKUMU YCMPOUCMEAMU, 051 COXPAHEHUs
300pP08bsL U COONIOOEHUSI HOPM IKOTO2UHECKO20 NOBEOEeHUs 8 OKPYJicarowell cpede, npueooums npumepbl
NPAKMUYECKO20 UCHONb308AHUSA (DUBUUECKUX 3HAHUL O MEXAHUYECKUX SGNEeHUAX U (PUULECKUX 3AKOHAX,
npuMepbl UCHONL3I0BAHUSI 80300HOBIAEMBIX UCHIOYHUKOB IHEP2UU, IKOLOSULECKUX NOCIeOCEUL
UCCTe008aAHUSL KOCMUYECKO20 NPOCMPAHCIE,
—  paziuyamo SpaHuybl NPUMEHUMOCMU PUULECKUX 3AKOHO8, NOHUMAMb 8Ce0Ouull Xapaxkmep
yHOAMEHMAbHBIX 3AKOHO8 (3AKOH COXPAHEHUSI MEXAHUYECKOU IHepeUll, 3aKOH COXPAHEHUs UMNYIbCA,
3AKOH BCEMUPHO20 MALOMEHUSL) U OCPAHULEHHOCb UCTIONb3068ANUSL YACTHBIX 3aKOH08 (3akoH I yKa,
Apxumeda u op.);
—  HAX00UMb A0EKBAMMHYIO NPEONONCEHHOU 3a0aye U3ULecKyto MoOelb, paspeuams npobaemy Kaxk Ha
OCHOBE UMEIOWUXCS SHAHUL HO MEXAHUKE C UCHOIb308AHUEM MAMEMAMUYECKO20 annapama, max u npu
HnOMOWU MEMOA08 OYEHKU.

TenJioBble SIBJIEHUS
—  UCNOTb308aMb 3HAHUS O MENJIOBbIX AGACHUAX 8 NOBCEOHEBHOU HCUZHU 0TI 0DecneyeHus: 0e30nACHOCU
npu oopaweHuy ¢ npubopamu U MexHU4eCKUMU yCmpoucmeamu, 0. COXpaHenust 300p06usl U
COOI00eH UL HOPM IKOIOSUHECKO20 NOBEOeHUsl 8 OKpYIcalowel cpede;, npusooUums NpUMepbl
9KOJI02UUECKUX NOCAeOCMBULl pabombl dgueameell 6HYMPEHHe20 C2OPAHUs, MENI08bIX U
2UOPOINEKMPOCMAHYUL,



—  paznuuamo paHuybl RPUMEHUMOCIU QUULECKUX 3AKOHO8, HOHUMAMb 8Ce0Ouull Xxapaxkmep
DYHOAMEHMANLHBIX PUIUYECKUX 3AKOHO8 (3AKOH COXPAHEHUS SHEP2UU 8 MENJIOBbIX NPOYECcax) u
02PAHUYEHHOCMb UCHOTIb308AHUS HACHBIX 3AKOHO8,
—  HaxoO0umv a0eKeamHyr npeodilodCeHHOU 3a0aue U3ULUeCKyr0 MoOelb, pa3peuanms npooiemy Kak Ha
OCHOBE UMEIOUUXCSL 3HAHUTL O MENJIOBbIX AGNEHUSX C UCNOTb30BAHUEM MAMEMAMUYECK020 annapama,
MAK U npu NOMOWU Memooos OYeHKU.
DJIeKTpUYEeCKHe H MATHUTHBIE SIBJICHHS
—  UCNONB308aMb 3HAHUSL 00 INEKMPOMASHUMHBIX SAGIEHUAX 8 NOBCEOHEBHOU HCU3HU OJIsL 0OECneyeHUs.
bezonachocmu npu oopawenuu ¢ NPUOOPAMU U MEXHUYECKUMU YCTPOUCMEAMU, OJIsI COXPAHEHUs.
300p06bs U COONOOEHUSE HOPM IKOTIO2UUECKO20 NOBEOCHUS 8 OKPYICArouell cpeoe, npusoouns npumMepbl
BAUAHUS DNEKMPOMASHUMHBIX UTYYEHUTI HA JHCUBBIE OPSAHUIMbL,
—  paznuuamo paHuybl RPUMEHUMOCIU QUULECKUX 3AKOHO8, HOHUMAMb 8Ce00uull Xxapaxkmep
dyHOaMeHmManbHbIX 3aKOHO8 (3AKOH COXPAHEHUsL JIEKMPULECKo20 3apaoa) U 02paHu4eHHOCHb
UCNOIL306AHUSL YACMHBIX 3aKOHO08 (3axon Oma 0ns yuacmka yenu, 3akou [icoyas-Jlenya u op.);
—  UCNONBb308aMb NPUEMbL NOCMPOEHUS (PusULecKUX Modenetl, NOUCKA U POPMYTUPOSKU OOKAZAMENbCE
6bI0GUHYMBIX SUNOMES U MEeOPEMUUECKUX 8b180008 HA OCHOBE IMIUPUYECKU YCIAHOBIEHHbIX PaKmos,
—  HAxoO0umv a0eKeamHyI NPedilodCeHHOU 3a0aue PU3ULeCKy0 MoOelb, pa3peuans npooiemy Kak Ha
OCHOBE UMEIOUUXCSL 3HAHUTL 00 IJIEKMPOMASHUMHBIX SGJIEHUSIX C UCNOTb308AHUEM MAMEMAMUYECKO20
annapama, max u npu HOMOuiU Memoo08 OYeHKU.
KBaHToBBI€E SIBJIEHUSA
—  UCNONB308aMb NOTYYEHHBIE 3HAHUS 8 NOBCEOHEGHOU JHCUSHU NPU 0Opawenuy ¢ npudbopamu u
MEXHUYECKUMU YCMPOUCMEAMU (CHeMYUK UOHUSUPYIOWUX Yacmuy, 003umemp), 0isk COXPaHeHus
300P08bsL U COOMOOCHUSI HOPM IKOTIO2UYECKO20 NOBEOCHUS 8 OKPYICarouell cpeoe;
—  COOMHOCUMb IHEPIUIO CEA3U AMOMHBIX 0€ep € 0eheKmoM MACChl,
—  NpuBoOUMb NpuUMepbl GIUSAHUSL PAOUOAKINUGHBIX U3TYUEHUL HA HCUBbLE OP2AHUIMbL, NOHUMAMb
NPUHYUN OeliCMBUsL O03UMEMPA U PA3TULAMb YCI08US €20 UCHOIb30BAHUSL,
—  HOHUMAMb IKOI02UYECKUe NPOOAEMbL, BOZHUKAIOWUE NPU UCTIOTb308AHUY AMOMHBIX
2NEKMPOCMANYUL, U NYMU PEUleHUs IMUX nPooaeM, NepCneKmuebl UCNOIb308AHUS YIPABTIAEMO20
MEPMOSIOEPHO20 CUHME3.
DJIeMeHTbI AaCTPOHOMHHU
—  yKazvieamuv 00wue CEOUCMEA U OMAUYUS NIAHEN 3eMHOU 2PYNNbL U NIAHEeM-2USAHMO8, MATbIX mel
Coaneunotl cucmemvl U OOILUUX NIAHEM, NONL308AMBCS KAPMOILL 36€30H020 Heba npu HAOI0OEeHUSX
36€30H020 Heba;
—  paznuuamov OCHOGHbIE XAPAKMEPUCMUKY 36€30 (pasmep, yeem, memMnepamypa) COOmHOCUMb Yeem
36€30bl C ee meMnepamypou,
—  paznuuams cunomesvl 0 npoucxodicoeruu COIHeUHOU CUCTEMDL.

L Kypcueom evioenen mamepuan, ne 6blHOCAUUIICS HA UMO206YI0 AMMECMAYUIO.
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