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l. MosicHuTENBLHASA 3aNIHCKA

[Tporpamma no ¢usuke s 10-11 kmaccoB cocTaBiieHa B COOTBETCTBUH ¢: DenepaibHBIM 3aKOHOM 00
obpazoBannu B Poccuiickoit @enepanun (0T 29.12.2012 N 273-D3 (pex. ot 29.07.2017)), DeaepanbHbIii 3aKOH OT 2
utosisg 2021 r. N 320-®3 "O BHecenun nsmeHenuit B @enepanbHbiii 3akoH "O0 o0pa3oBanuu B Poccuiickoii
Oenepanun", TpedoBaHusIMU DeIepaIbHOTO TOCYIAPCTBEHHOTO 00Pa30BaTEIbHOTO CTAHIAPTa CPETHETO OOIIETO
obpazoBanus (PI'OC COO); Paboune mporpammel, @usuka, 10-11 kmacesl. — M.: [Ipocsemenue, 2020.), KOMIUIEKTa
yuebnukoB I'. 5. Mskuiies, b.b.Byxosues, H.H.Corckuii / ITox pen. H.A.IlapdenrseBoii, ®usnka. 10 kiacc.
ba30BbIil ypoBeHb (KOMIUIEKT € 3JIEKTPOHHBIM TpuiioxenueM). — M.: [Ipocsemienue, 2020.), I'. . Mskuies,
b.b.byxosues, H.H.Cotckuii / [Tox pen. H.A.IlapdentbeBoii, @usuka. 11 knacc. ba3oBblil ypoBeHb (KOMIUIEKT ¢
AIIEKTPOHHBIM Mputokenuem). — M.: ITpocsemenwue, 2020.).

Ha u3yuenue yueOHOro npeamera OTBOAUTCS
10 kimacc — mo 2 yaca B Heaea0, 70 4acoB B Toj
11 knacc — mo 2 yaca B Henenro, 68 4acoB B o
Nzydenne ¢pusnku B 10-11 knaccax HampaBiIeHO HA JOCTHIKEHUE CIICAYIOIMINX IeJIe:

® OCBOCHHE 3HAHWI O PYHIAMEHTATHHBIX (U3NUYECKUX 3aKOHAX U MPUHIUIIAX, JISKAIIUX B OCHOBE
COBpEMEHHOM (pU3MUeCcKOi KapTHHBI MUPa; HauOOJIee BAKHBIX OTKPHITHIX B 007acTH (PU3MKHU, OKA3aBIIMX
OTIpEICTISIONIESE BIIMSHNUC Ha PA3BUTHE TEXHUKH U TEXHOJIOTUN; METOJJaX HAYYHOTO ITO3HAHUS ITPUPO/IBI;

® [IPUMECHSATH IMOTYUYCHHBIC 3HAHUS 110 (PU3HUKE JIJIsT OOBSICHEHHSI Pa3HOOOPA3HBIX (PU3NICCKUX SIBICHUN U
CBOMCTB BEIECTB; MPAKTHUECKOTO UCIIOIb30BaHUS (PU3UUYECKUX 3HAHU;

e pa3BHUTHE NTO3HABATEIIbHBIX HHTEPECOB, UHTENIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mpoiiecce
MPUOOPETEHUs 3HAHUH ¥ YMEHUH 10 (PU3HKE C UCTIOJIB30BAHUEM PA3IMYHBIX HICTOYHHKOB HH(OpMAIIHH, B
TOM YHCJIE CPEJICTB COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHIA; (HOPMHUPOBAHHE YMEHHUM OIICHUBATD
JOCTOBEPHOCTh €CTECTBEHHOHAYYHON MH(OpMAIIHH;

e BOCIUTaHHUE YOCIKICHHOCTH B BO3MOXKHOCTH ITO3HAHUS 3aKOHOB TIPUPO/IBI; HCIIOB30BAHMSI TOCTHKEHU N
¢bu3ukyu Ha OJaro pa3BUTH YEJIOBEUYECKOM IIUBIIIM3AIMH; HEOOXOAUMOCTH COTPYAHHUYECTBA B MIPOLIECCE
COBMECTHOTO BBIITOJTHCHUS 33]1a4, YBAXKUTEIHHOTO OTHOIICHHSI K MHEHHIO OIIIIOHEHTA P 00CYKICHUN
po0JIeM eCTECTBEHHOHAYUYHOTO COJEPKaHMs; TOTOBHOCTH K MOPaJbHO-ITHUECKOM OLIEHKE UCIIOJIb30BAHUS
HAyYHBIX JOCTHKCHHI, TyBCTBA OTBETCTBEHHOCTH 32 3aIIUTYy OKPYKAIOIICH CPEJIbI;

®  HCITOJIb30BAaHHE MPUOOPETEHHBIX 3HAHUHN M YMEHUH JIUIS pEIICHHS MPAKTHICCKUX 3a]1a9 OBCEAHEBHON
’KU3HH, o0ecrieueHus 0€30I1acHOCTH COOCTBEHHOM JKHU3HH.

JlocTuxkeHne dTUX 1iesiel 00ecrieunBaeTCsl peleHUEM CIeAYIONINX 3a1a4;
e (opMuUpOBaHUS OCHOB HAYYHOT'O MUPOBO33PCHUS;
Pa3BHUTHS UHTEIUICKTYATbHBIX CIIOCOOHOCTEH yUaIiXCs;
pa3BHUTHE TIO3HABATEILHBIX HHTEPECOB MIKOJIBHUKOB B TIPOIECCE N3YUCHHS (DH3UKH;
3HAKOMCTBO C METOJIaMH HAYYHOT'O TTO3HAHUS OKPYIKAIOMIETO MHUPA;
MOCTaHOBKA MPOOJIeM, TPEOYIOMIUX OT YUaIIUXCsl CAMOCTOSTENBHOMN I€ATEIFHOCTH 10 UX Pa3pelIeHHIO;
BOOPY>KEHHUE IIKOJIbHUKA HAYYHBIM METOJOM MMO3HaHUs, MTO3BOJISIONINM MOTy4YaTh 0ObEKTUBHBIE 3HAHUS 00
OKPYXKaroIeM MUpe.

1. IInanupyemble pe3yJbTaThl
Mexanunveckue siBJIeHUs

BbINYCKHUK HAYYHTCS:

® Ppacro3HaBaTh MEXaHWYECKHE SIBJICHUS U OOBSICHATH Ha OCHOBE MMEIOIIMXCS 3HAHUH OCHOBHBIE CBOMCTBA
HWJIIN YCIOBHUA TMPOTCKAHUA OTHUX SIBIICHUM: pPaBHOMEPHOE W HCEPABHOMECPHOC JIBHKCHHEC, PAaBHOMCPHOC U
PaBHOYCKOPEHHOE MPSAMOJIMHEHHOE JIBUKEHHUE, OTHOCUTEIBHOCTh MEXAaHWYECKOTO JBM)KEHUS, CBOOOJHOE MajJeHUe
TEJI, pPaBHOMCPHOEC ABHKCHHEC 110 OKPYXHOCTH, UHCPILIUA, BSaHMOHeﬁCTBHe TCJI, pCAKTHUBHOC JIBUKCHHUC, IICpEaavda
JaBJICHUS TBEPABIMH TeJaMHM, KUAKOCTSIMH M Ta3aMH, aTMOC(EpHOE J1aBJICHUE, TUIaBaHUE TeJl, PaBHOBECHUE TBEPIBIX
TEJI, IMEIOIINX 3aKPEIUICHHYIO OCh BpAIleHHs, KOIeOaTeIbHOe IBI)KEHHE, PE30HAHC, BOJIHOBOE ABWKEHHUE (3BYK);

® OIIKMChIBATHh U3YUYCHHBIC CBOMCTBA TeI M MEXaHHUYECKIE SABJICHUS, UCIIOJIB3Ys (1)PI31/IV-IGCKI/I€ BCJIIMYUHBI: IYTh,
nepeMeIeHe, CKoOpocTh, YCKOPEHUe, Mepruo i oOpalieHus, Macca Teja, INIOTHOCTh BEIeCTBa, Cuila (CHiia TSKECTH,
CHJjia YyIpPpyrocTtu, cCuia TpeHI/Ifl), JaBJICHUEC, HUMITYJIBC TCJIa, KHHCTHYCCKad OHEPrusd, INOTCHUHAJIbBHAsA OSHCPTH:d,
MexaHu4deckass pabora, mMexaHuuyeckass MoiHocTb, KIIJ| mpu coBepmieHnu paboThl C MCHOIB30BAHHUEM IMPOCTOTO
MeXaHU3Ma, CHJIa TPSHHUSI, aMIUTATY 14, IEPUOJT  YaCTOTa KOJIeOaH A, ITTMHA BOJIHBI M CKOPOCTh €€ PaclpOCTPaHECHHUS;
IIPU ONMMCAHUM MPABUIBHO TPAKTOBATh (PU3MUYECKUIM CMBICT MCIIOJIB3YEMbIX BEIMYUH, UX 0003HAUYEHUS U €IUHHIIBI
U3MEpEeHUs, HaX0AUTh (OPMYJIbI, CBSI3bIBAIOIIME JAHHYIO (PU3WYECKYIO BEJIUYUHY C APYTMMU BEIUYUHAMU,



BBIYHCIIATH 3HAYCHUE (PU3NUICCKON BETUIHHEI;

® AHAJIM3HUPOBATH CBOMCTBA TeJl, MEXaHUUECKHE SIBJICHUS U MPOIIECCHI, UCIOJB3YS (PU3NYECKUE 3aKOHBI: 3aKOH
COXpaHEHHUsI DHEPruu, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHUIUI  CYNEpPHO3UIUU CUll  (HAXOXKIEHUE
paBHozeicTBytomei cuibl), I, I u 111 3akonsr HptoTOHA, 3aKOH COXpaHEHUS UMITYJIbCa, 3aKoH ['yka, 3akoH [lackars,
3aKOH ApXHMea; IPY 3TOM Pa3In4aTh CIOBECHYIO (JOPMYIHPOBKY 3aKOHA M €0 MATEMaTHYECKOE BBIPAKEHHE;

® pasnMyYaTh OCHOBHBIC MPU3HAKU M3YUYCHHBIX (PU3UUECKUX MOJICNICH: MaTepuaibHas TOYKA, HHEpUHUATbHAs
CUCTEMA OTCUETA;

e pewmaTh 3aJauyM, HCIONb3Yys (U3HUECKHe 3aKOHBbI (3aKOH COXpPaHEHUS HSHEPruu, 3aKOH BCEMHUPHOTO
Tsrotenusi, npuauun cynepnosuruu cui, I, II u I 3akonsl HeroTOHA, 3aKOH COXpaHEHUs MMITYJIbCa, 3aKOH ['yKa,
3akoH Ilackans, 3akon Apxumena) u popmMyIibl, CBA3BIBAIOIINE (PU3UYECKHE BETMYUHBI (IIyTh, CKOPOCTb, YCKOPEHUE,
Macca Tena, INIOTHOCTh BEIIECTBa, CHIIA, JaBJICHUE, UMITYJIbC T€Jla, KHHETUYECKAasi SHEPrusl, NOTEHIIMAIbHAs YHEPT U,
MexaHu4deckass pabora, MexaHumdeckas MomHocTb, KIIJI mpocroro mexanus3ma, cujla TPEHHUS CKOJIBKCHHS,
K03 (GULMEHT TPeHUS, aMITUTY/1a, IEPUOJ U YacToTa KojeOaHul, JJIMHA BOJHBI U CKOPOCTh €€ PaclpOCTPAHEHHUs):
Ha OCHOBE aHaIM3a YCJIOBHUS 3aJ]aud 3allUChIBaTh KPAaTKOE YCJIOBUE, BBIACNATH (U3NUYECKUE BEIUYUHBI, 3aKOHBI U
(bopMyIbl, HEOOXOUMBIE JUISI €€ PEUICHUs, TPOBOIUTH PAcUeThl M OLCHUBATH PEATbHOCTD MOJYYECHHOTO 3HAUYCHHUS
(bu3nyecKoil BEINYNHBI.

BpinyCKHUK OJYYHUT BO3MOKHOCTh HAYYUThCS:

® UCIOJIB30BaTh 3HAHUS O MEXAaHMUECKUX SIBJICHUSX B TOBCEAHEBHOM JKU3HH U1 00ecneueHrs 6e30MacHOCTH
npu OOpalieHuy ¢ MpuOOpaMHu M TEXHUYECKUMH YCTPONCTBAMU, Ul COXPAHEHUS 3I0POBBS U COOIIOIECHUS HOPM
9KOJIOTUYECKOI'0 TMOBEIECHUS B OKpYXKAOUIEH cpele; MNPUBOAUTH MPUMEPhl MPAKTUYECKOTO HCIOIb30BaHUS
(bU3NYIEeCKUX 3HAHUIN 0 MEXaHUYECKUX SBJICHUAX U (PU3MUECKUX 3aKOHAX; TPUMEPHI UCIIOIH30BAHUS BO3OOHOBIISIEMBIX
HMCTOYHUKOB SHEPTUHU; IKOJOTMYECKHUX MTOCIEICTBUI HCCIIEI0OBAHNS KOCMUYECKOT0 IPOCTPAHCTB;

e pa3nuyaTh TpaHUIBl OPUMEHUMOCTH (PHU3UYECKHX 3aKOHOB, IIOHMMAaTh BCEOOHIMII  XapakTep
(yHIaMEHTAIBHBIX 3aKOHOB (3aKOH COXpPAaHEHHsS MEXaHMUYECKOW SHEPIHWH, 3aKOH COXPaHEHHsI HWMITYJIbCa, 3aKOH
BCEMHUPHOI'O TATOTEHUS) U OTPAHHUEHHOCTh UCIIOIB30BaHUs YaCTHBIX 3aKOHOB (3aKoH ['yka, Apxumena u ap.);

® HAXOIWThH aJIEKBATHYIO MPEJIOKEHHOM 3a/1aue PU3NYECKYIO MOJIENb, pa3peliaTs IpodieMy Kak Ha OCHOBE
MMEIOLIUXCA 3HAaHUHM 110 MEXaHMKE C MCIIOJIb30BAHMEM MAaTEMAaTHYECKOro ammnapara, Tak U IPU MOMOLIM METOJI0B
OLICHKU.

TemoBble sBJICHUS

BopinycKkHUK Hay4YuTCH:

® pAaclo3HaBaTh TEIUIOBBIE SBICHUS U OOBICHATH Ha 0a3e MMEIOIIMUXCS 3HAHUN OCHOBHBIE CBOMCTBA HIIU
YCJIOBHS MPOTEKAHUS ITUX sIBICHUI: nuddy3us, n3MEHeHHe 00beMa TeJl NMPU HarpeBaHWM (OXJIAXKIACHUH), OOJIbIIas
C)KMMAeMOCTh Ta30B, Majlasg CKHMAE€MOCTb JKHUJIKOCTEH W TBEPAbIX TeI; TEIJOBOE PAaBHOBECHE, HCIAPEHUE,
KOHJICHCAIUsI, TIJIaBJIEHNWEe, KPUCTAIU3AIUs, KUIICHUE, BIAKHOCTh BO3/lyXa, Pa3jU4HbIC CIIOCOOBI Terulonepeaadn
(TEeTIONPOBOIHOCTh, KOHBEKIIMS, W3Ty4YEHHE), arperatHble COCTOSHHUS BEIIeCTBa, MOTJIOUICHUE SHEPTrUu MpU
WCTIApEHUH KUJAKOCTH U BBIJICTICHUE €€ MPU KOHJCHCAIIUHU Tlapa, 3aBUCUMOCTh TEMITEpaTyphbl KUTIEHUS OT J1aBJICHHUS;

® ONUCHIBATh HM3YYCHHBIC CBOMCTBA TEJ M TEIUJIOBBIC SBICHHUS, HCIHOJB3ys (PU3NUYECKUE BEITUYUHBI:
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSI SHEPIusi, TeMIlepaTypa, yAelbHas TEIJIOEMKOCTh BEIIECTBA, YJEIbHasl TEIJIOTa
MIJIABJICHUS, yIeTbHAs TEIMJI0Ta Mapoo0pa3oBaHus, yedbHas TEIJI0Ta CTOPAHUS TOIUTNBA, KOA(D(PHUIIMEHT MOJIE3HOTO
JeMCTBUS TEITOBOTO IBUTATENsl; PU OMHCAHUU MPABUIIBHO TPAKTOBATh (DU3HMUECKUN CMBICI UCIIONB3YEMBIX BETMYHH,
X O0O3HAYEHUs W CAMHUIII U3MEPEHHS, HAXOAUTHh (POPMYJIbI, CBA3BIBAIONINE JAHHYIO (PU3MUECKYIO BEIHMYHUHY C
JOPYTMMH BETUYMHAMU, BEIYUCISTH 3HaUeHUE (PU3NYECKOM BETUYHHBI;

® AHANM3UPOBATH CBOMCTBA TEJI, TEIUIOBBIE SIBIICHUSI U MPOLIECCHI, UCIIOJIb3Ysl OCHOBHBIE MOJI0KEHUS ATOMHO-
MOJICKYJISIPHOTO YYCHHS O CTPOCHHH BEIIECTBA M 3aKOH COXPAaHEHUS SHEPTHH;

® pasnuyaTh OCHOBHBIC MPU3HAKU U3YUEHHBIX (PM3UUECKUX MOJIEIICH CTPOCHHS Ta30B, )KUIKOCTEH U TBEPIBIX
Tel;

® TIPHUBOJUTH MPUMEPHI MPAKTUYECKOTO UCIIOIb30BaHUS (PU3HMUECKUX 3HAHHUMA O TETUIOBBIX SBICHUSIX;

® pelaTh 3aJ1a4H, UCIIONIb3Ys 3aKOH COXPAHEHUS SHEPTUHU B TETUTOBBIX IIPOIECCaX U (POPMYITBI, CBSI3BIBAIOIIIHE
(dbu3HYecKre BETUYUHBI (KOJMYECTBO TETUIOTHI, TEMIIEPATypa, YAeIbHAs TEIJIOEMKOCTh BEIIECTBA, yAebHAS TEIUIOTa
TUTABJICHUS, YJENbHAS TEIUIOTa MapooOpa3oBaHus, yAelbHas TEIIOTa CTOPaHHs TOTUIMBA, KOOPPHUIIMEHT MOIE3HOTO
JIEHUCTBUS TETUIOBOTO JIBUTATENIs1): HA OCHOBE aHAJIM3a YCJIOBHS 3aJlaud 3alHChIBaTh KPAaTKOE YCIOBHE, BBIICIATH
(du3nUecKrue BEIWYUHBI, 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE ISl €€ PelIeHUs, MPOBOJUTh PacueThl U OIEHUBATH
peaTbHOCTh MOMYYSHHOTO 3HAYCHHS (PU3MUECKOM BEIIMUNHEI.

BbinyCKHUK MOJYYUT BO3MOKHOCTh HAYYUThCS:

® UCIOJB30BaTh 3HAHUS O TEIUIOBBIX SIBJICHUSAX B OBCEIHEBHOM KU3HU ISl 0OecredeH s 0€30MacHOCTH MpH
oOpartiieHuu ¢ TpudopaMu U TEXHUYECKUMHU YCTPONUCTBAMHU, Uil COXPAHEHHUS 3[0POBBS U COOMIOACHUS HOPM



HKOJIOTMYECKOTO TMOBEACHUSI B OKPY’XKAIOUIeH cpele; MPUBOIUTH MPUMEPHI dKOJOTUYECKUX MOCIEACTBUNA pabOTHI
JBUTaTEJIeN BHYTPEHHETO CrOPaHMsl, TEIJIOBBIX U THIPOAIEKTPOCTAHILINM;

® pasznMuaTh TPAHUIBl MPUMEHUMOCTH (U3UYECKUX 3aKOHOB, IIOHMMATh BCEOOIIMH  Xapakrep
(byHIaMeHTaNbHbIX (PU3MUECKUX 3aKOHOB (3aKOH COXpAHEHHs SHEPTUU B TEIIOBBIX MPOIECCaX) U OTPAaHHUYEHHOCTh
HCI0JIb30BAaHUSl YACTHBIX 3aKOHOB;

® HaXOIUTh AJICKBATHYIO NPEAIOKEHHOH 3a1a4e (PU3HUECcKyr0 MOJIeNb, pa3pemiaTs NpolieMy Kak Ha OCHOBE
MMEIOIINXCA 3HAHUI O TEIUIOBBIX SIBJICHUAX C HCIIOJIb30BAHMEM MAaTEMATHYECKOIO amnmnapara, Tak U MpU IMOMOIIU
METOJIOB OLIEHKH.

JdyleKTpUYeCKHEe U MATHUTHBIE SIBJIEHUS

BbInyCKHUK HAYYMTCS:

¢ DPACIIO3HABATH JJICKTPOMArHUTHBLIC SABJIICHUSA W 06L$ICHSITB Ha OCHOBC HMCHOIINUXCA 3HAaHUNU OCHOBHEIE
CBOMCTBA WJIN YCJIOBHSI TPOTEKAHUS ATUX SIBICHUMN: 3JIEKTPU3ALMS TEJ, B3aUMOACHCTBUE 3apsi/I0B, dJIEKTPUUECKUN TOK
u €ro I[CﬁCTBHSI (TCHJIOBOG, XUMHNYECCKOC, MaFHI/ITHOe), BSaHMOﬂeﬁCTBHe MAarHuToOB, 3JICKTPOMAaruuTHas WHAYKIHA,
JeicTBE MarHWTHOTO TMOJIi Ha MPOBOJHUK C TOKOM M Ha JABIKYIIYIOCA 3apsDKEHHYIO 4YacTHIly, IeicCTBHE
QJICKTPHUYCCKOI'0 IOJIA Ha 3apsOKCHHYHO 4YaCTHLY, 3JICKTPOMArHuWTHBLIC BOJIHBI, HpSIMOJII/IHeI;'IHOG pacipoCTpaHCHUC
CBETa, OTPaXKEHHE U MPEIOMIICHUE CBETA, JUCIEPCHUs CBETA.

® COCTaBISITh CXEMBbl DIIEKTPUYECKUX IEMeil ¢ MOocienoBaTeIbHBIM W TapauiebHbIM COEIUHEHHEM
AJIEMEHTOB, pa3iinyasi YCIOBHbIE 0003HAYCHHS JIEMEHTOB JIEKTPUUECKHUX Ienel (MCTOYHUK TOKa, K04, PE3UCTOD,
peocTaT, 1aMIIoYKa, aMIepMETp, BOIbTMETD).

® UCIOJB30BaTh ONTHUYECKUE CXEMBI JI MOCTPOCHHS M300paKEHUIl B IJIOCKOM 3epKajie U coOuparoein
JUH3E.

® OIIKMCbIBATh U3YYCHHBIC CBOMCTBA TeJ U SJICKTPOMAIrHMTHBIC ABJICHHA, UCIIOJIb3YyA (1)I/I3I/I‘-ICCKI/IG BCIIMYHNHBI:
ANEKTPUYECKUN 3apsl, CHJIa TOKa, JJIEKTPUYECKOE HAMpsHKEHHE, DIEKTPUYECKOe COMPOTHBICHHUE, YAEIBHOE
COIIPOTHBIICHHE BEUIECTBA, PA00TA AIMEKTPHUUECKOTO OIS, MOLTHOCTH TOKA, (POKYCHOE PacCTOSIHUE U ONITUYECKAast CHIIa
JUH3bI, CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, /UIMHA BOJHBI M YacTOTa CBETa; NpPU OMHMCAHWU BEPHO TPAKTOBAThH
(1)I/ISI/I‘-I€CKI/II71 CMBICJI HMCHOJIB3YCMbIX BCIWYWUH, HUX o0o3HaueHus u CANMHUIBI HU3MCPCHUSA; HAXOJUTH q)OpMy.]II)I,
CBSI3BIBAIOIIUE TaHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMHU BETHUMHAMHU.

® AHAIM3UPOBATH CBOMCTBA TEN, JIEKTPOMATHUTHBIE SBIICHUS U MPOLECCHI, UCTIONB3YS (DHU3HUECKHUE 3aKOHBDI:
3aKOH COXpaHEHMsI D3JIEKTPUUYECKOTo 3apsijaa, 3akoH Oma Ui ywyacTka nenu, 3akoH JDxoyns-JleHna, 3akoH
MPSIMOJIMHEITHOTO paCPOCTPAHEHHUS CBETA, 3aKOH OTPAKEHUSI CBETA, 3aKOH MPEIOMJICHHUS CBETA; IPU 3TOM Pa3invarh
CIIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U €r0 MAaTEMaTUYECKOE BbIpaXKEHHE.

® [IPUBOAUTH IMPUMEPLI TPAKTHYCCKOTO UCITOJIBb30BAHUA (1)I/ISI/I‘-ICCKI/IX 3HaHUHU O OJICKTPOMArHUTHBIX SABJICHUAX

e pelaTh 3aJa4d, UCHOJB3Ys (hu3nueckue 3aKoHbl (3akoH OMa as ydacTka emnu, 3akoH Jxoyns-Jlenna,
3aKOH MPSMOJIMHEHHOTO pacpPOCTPAHEHHUS CBETa, 3aKOH OTPAKEHUS CBETA, 3aKOH MPETOMIICHHSI CBETa) U (POPMYIIBL,
CBs3BIBaIONIME (DU3UYECKHE BETUYMHBI (CHJIa TOKA, AJIEKTPUUYECKOE HAMPSIKEHUE, HJIEKTPUUYECKOE COMPOTHUBIICHHE,
yIEIbHOE COMPOTHUBIIEHHE BEIIECTBA, padOTa AIEKTPUYECKOTO MOJIs, MOIIHOCTh TOKa, (POKYCHOE PACCTOSHUE U
OIITHYECKad CuJia JIMH3bI, CKOPOCTb JJICKTPOMArHuTHBIX BOJIH, JJIMHA BOJIHBI U YaCTOTa CBECTA, (bOpMYJ'II)I pacucTta
ANEKTPUYECKOTO COMPOTHUBIICHUS MPH MOCIEI0BATEIFHOM U MapauIeTbHOM COEIMHEHUU MPOBOJHUKOB): HA OCHOBE
aHaJlM3a yCJIOBUS 3aJaud 3allMChIBaTh KPAaTKOE YCIIOBUE, BBLACIATH (PU3NYECKUE BEJIWYUHBI, 3aKOHBI U (OPMYJIBL,
HEO0OXOUMBIE JIJIsl €€ PelleHus], TIPOBOJAUTH PacUeThl U OLICHUBATh PEATbHOCTh MONYYEHHOTO 3HaYeHHS (hPU3HUECKOM
BCIIMYNHBI.

BhInyCKHUK MOJYYUT BO3MOKHOCTH HAYYHUThCSI:

® UCIONB30BaTh 3HAaHUS OO0 DIEKTPOMATHUTHBIX SIBICHUSX B IOBCEAHEBHOW XU3HU M1 OOECHeYeHUS
Oe3omacHOCTH TpHu oOpalieHuu ¢ NpubopaMu M TEXHUYECKUMHU YCTPOMCTBAMH, JUISI COXPAHEHUS 3/I0POBbS H
COONIOZICHUSI HOPM OJKOJIOTHYECKOTO TOBEACHHS B OKpYXKAWOIIeW cpene; MNPUBOAUTH MPUMEPHl  BIHUSHUS
SJICKTPOMArduTHBIX I/ISJ'Iy‘IeHI/Iﬁ Ha JXUBBIC OPraHU3MBbI;

® pasjin4yaTtb TpaHUIIbI MNPUMEHUMOCTH q)HSI/I‘IeCKI/IX 3aKOHOB, IIOHUMAaTh BCGO6HII/Iﬁ XapakTep
(GyHIaMEHTAIbHBIX 3aKOHOB (3aKOH COXpaHEHMs JJCKTPUUECKOTO 3apsja) U OrPaHHMYEHHOCTh HCIOJB30BaHUS
YaCTHBIX 3aKOHOB (3akoH OMa a1 yJacTka 1emnu, 3akoH [xoymnsa-Jlenmna u ap.);

® UCIOJIB30BaTh IMpPHEMbl MOCTPOCHMSI (PU3NYECKUX MOesel, moucka M (OpMYJIHPOBKU JOKa3aTeNIbCTB
BBIIBUHYTBIX THIIOTE3 M TEOPETUYECKUX BBHIBOJIOB HA OCHOBE YMIIUPHUUYECKU YCTAHOBICHHBIX (DaKTOB;

® HAXOIWThH aJIEKBATHYIO MPEIOKEHHON 3a/1aue (PU3NIECKYI0 MOJEIb, pa3peliarh npodaeMy Kak Ha OCHOBE
UMEIOIIUXCS 3HAHUM 00 AJIEKTPOMArHUTHBIX SIBICHUSX C MCMOJIB30BAaHMEM MATeMAaTUUYECKOTO ammapara, Tak U Mpu
IIOMOIIN METOJ0B OLIEHKU.



KBaHTOBBIE sIBJIEHMSI

BbINyCKHUK HAYYUTCSH:

® pAacMoO3HaBaTh KBAaHTOBBIC SBIICHUS U OOBSICHITH HA OCHOBE MMEIOIUXCS 3HAHUN OCHOBHBIE CBOMCTBA WU
YCJIOBHSI TMPOTEKAHMS ATUX SIBICHHUI: €CTECTBEHHAs M HMCKYCCTBEHHAs PaJMOAKTHUBHOCTh, O-, - M y-HU3IIy4CHHUS,
BO3HMKHOBEHHE JIMHEHYATOTO CIEKTPa U3TyUYCHUSI aTOMa;

® ONWCHIBATh H3YUYCHHBIC KBAHTOBBIC SIBIICHUS, HCIIOJB3YSd (U3NYECKHUE BEIUYHMHBI: MAacCOBOE YHCIIO,
3apsJIOBOE YKCIIO, TIEPHOJI TToypacnana, SHepruss (POTOHOB; MPH OMKMCAHUHU IMPABUIBLHO TPAKTOBATh (HU3UUYCCKUN
CMBICJT HCIIOJIb3YEMbIX BEJIMYUH, WX OOO3HAYCHHS W CIWHUIIBI W3MEPEHHS; HAXOIUTh (POPMYJIIBI, CBSI3BIBAIOIINEC
JTaHHYI0 (PU3UYECKYIO BEJIMYMHY C IPYTUMHU BEJIMYMHAMU, BEIYHCIIATH 3HAYCHUE (PU3HUESCKOU BEIMUUHBI;

® AHAIM3UPOBATH KBAHTOBBIC SIBIICHUS, UCTOJb3Ys (PU3UUECKHE 3aKOHBI M TOCTYJIATHI: 3aKOH COXPaHEHUs
SHEPTHUM, 3aKOH COXPAHCHHS JJICKTPUUYECKOTO 3apsjia, 3aKOH COXPAaHEHHS MacCOBOI0 YHCJA, 3aKOHOMEPHOCTH
W3IIyYeHUs W TIOTJIONICHHWS CBETa aTOMOM, HpPH 3TOM pa3jndaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U €ro
MaTeMaTU4eCKOe BBIPAKCHHUE;

e pasnuyaTh OCHOBHBIC IPU3HAKH IJIAHETAPHOW MOJIEIM aTOMa, HyKJIOHHOW MOJIENT aTOMHOTO SI/Ipa;

® [IPUBOJUTH TPUMEPHI MPOSBICHUS B NPHUPOAEC M MPAKTUYECKOTO HCIIOIB30BAHMS PAJTUOAKTHUBHOCTH,
SIIEPHBIX U TEPMOSIICPHBIX PEAKIIHii, CIIEKTPAIIbHOTO aHATU3a.

BhInyCKHUK MOJYYHUT BO3MOKHOCTH HAYYHThCSI:

® UCIIOJB30BaTh IIOJyYCHHBIC 3HAHHWS B TIOBCCJHEBHOW JKM3HM IIPH OOpalIeHWW ¢ NpUOOpaMu U
TEXHUYECKUMH YCTPONCTBAMHM (CYETUYMK MOHUBUPYIOIIUX YACTHUI], JIO3UMETp), AN COXPAHEHUS 3J0POBbsl U
COOJTFOICHHSI HOPM 9KOJIOTHYECKOTO TIOBEJICHUS B OKPYKAOIIIEH Cpe/ie;

® COOTHOCHTB YHEPTHIO CBSI3M ATOMHBIX sIJIEp C 1e(PEKTOM MacChl;

® T[IPUBOJUTH MPUMEPHI BIUSHUS PAJMOAKTHUBHBIX M3JyYCHUM Ha JKUBBIC OPraHU3MBbI; TOHUMATh MPUHIUI
JEUCTBUS 103UMETPA U Pa3InyaTh YCIOBUS €ro UCIIOIb30BaAHUS;

® [IOHHMMATh SKOJIOTHYECKHUE MPOOJIEMBbI, BO3HUKAIOIIUE MIPH MCIOJIB30BAHUN aTOMHBIX 3JIEKTPOCTaHIUH, U
MyTH PEIICHUS YTHX MPOOJIEM, IIEPCIICKTUBEI HCITOJIb30BAHUS YIIPABIIIEMOTO TEPMOSICPHOTO CHHTE3A.

B pe3ynbrare y BBIIYCKHUKOB Oy1yT C)OPMHUPOBAHBI IUYHOCHIHbIE, Pe2y/IAMUGHbLE, NO3HAGAMENbHbIE U
KOMMYHUKamMugHvle YHUBepCcalbHble YueOHble 1eliCcTBUA.



Ne | ®opmupyemsblie 10 xmace 11 xnacc
yva
1 | Jluunoctueie YVY/]] —  MHPOBO33PEHHE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO —  OCO3HaHHBIN BbIOOp Oymymieit mpodeccun Kak
pa3BUTHUS HAyKW, 3HAYMMOCTH HAyKH, TOTOBHOCTh K HAyYHO- | IIyTh U CIIOCOO peam3aiiii COOCTBEHHBIX KU3HEHHBIX
TEXHHUYECKOMY TBOPUYECTBY, BJIaJIcHHE JTOCTOBEPHOU MH(OpMalLMel | MIaHOB;
O TMEpPEeloOBbIX JOCTHXKCHHSX W  OTKPBITUSX MHPOBOW U — TOTOBHOCTH OOYYarOmMXCi K TPYAOBOH
OTE€YECTBEHHON HaYKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 | mpodeccnoHanbHOM JESITEIIbHOCTH KaK K
YCTPOHCTBE MUPA U OOIIECTBA; BO3MOXXHOCTH  yYacTUsi B PEIICHUU JINYHBIX,
— TOTOBHOCTH OOYHYAIOIIUXCS K TPYAOBOH MpodeCCHOHATBHON | 0OIIEeCTBEHHBIX, rOCy/1apCTBEHHBIX,
NESATEIbHOCTH KaK K BO3MOXXHOCTH y4YacTHsl B PEIICHUU JIMYHBIX, | OOIIEHAIIMOHATIBHBIX MPOOIEM;
0OIIECTBEHHBIX, TOCYJaPCTBEHHBIX, OOIICHAIMOHAIBHBIX TPOOJIEM;
2 | MeranpeaMeTHbIe —  CTaBUTh U POPMYITUPOBATH COOCTBEHHBIE 337]a4l B 00pa30BaTEIbHON NEATEIbHOCTH U KU3HEHHBIX CUTYAIIHSX;
Yya —  OpraHu30BbIBaTh 3(H(PEKTUBHBINA MOUCK PECYPCOB, HEOOXOIUMBIX JIJISl IOCTHXKEHUS TIOCTABICHHOM 1IeIH;
—  CONOCTABJIATH MOJYYCHHBIA PE3YNbTaT AEATEILHOCTH C IIOCTABIICHHOM 3apaHee IebIo.
3 | Ilo3HaBarenbHbIC —  HCKaTh U HAXOJIUTHh 0OOOLICHHBIE CIIOCOOBI PELICHHS 33]a4, B TOM YHUCIIE, OCYIIECTBISATh Pa3BEPHY THII
Yvya nH(OPMALIMOHHBIN TOUCK U CTAaBUTh HAa €0 OCHOBE HOBbIE (Yy4eOHBIEC U TIO3HABATENbHBIC) 33/1a4H;
—  KPUTHYCCKH OICHUBATh M HHTEPIPETUPOBATH NHPOPMAIUIO C PA3HBIX IMO3UIINHN, paCcIiO3HABATh U (PUKCHPOBATH
MIPOTUBOPEYUS B MHPOPMAIIMOHHBIX HCTOYHUKAX;
—  BBICTpauBaTh MHIWBHIYAILHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO, YUYUTHIBAS OTPAHHYCHUSI CO CTOPOHBI JPYTHX
YYaCTHUKOB U PECypCHBIE OTPaHHUCHUS;
—  MEHSATH U YJCPKUBATh Pa3HbIC MMO3UIINHU B IIO3HABATEIIHLHON JACSTEILHOCTH.
4 | KoMmMyHUKaTHBHbIE pa3BepHYTO, JOTUYHO U TOYHO H3JIaraTh CBOIO TOUYKY 3PEHHUS C UCIIOJIb30BAHUEM a/IeKBATHBIX (YCTHBIX U MHUChMEHHBIX)
YvJa SI3BIKOBBIX CPEJCTB;




. Conep:xanue

10 knace:
Beenenue. ®u3uka u GpU3MYECKHE METOAbI H3YYECHUS MPUPOALI

®usznka — Hayka o npupoje. Ousndeckue Tena u sBiaeHus. Habmonenue u onucanue GU3NYECKUX SBICHUI.
@u3nuecKuil KCIEepUMEHT. MoAenupoBaHue SBICHHH M OO0BEKTOB Npupoabl. dusnyeckre BETUYMHBI U HX
n3MepeHre. TOYHOCTh M MOTPEIHOCTh M3MepeHud. MexayHapolaHas cucreMa equHul. Pu3nyeckue 3aKOHbl U
3akoHOMepHOCTH. @Pu3uka u TexHuka. Hayunelii wMertox mno3Hanus. Pomp ¢u3uku B (GopMHUpPOBaHUU
€CTECTBEHHOHAY4YHOW IPAMOTHOCTH.

Mexanuyeckue siBJeHHUS

Mexannyeckoe IBHKEHHE. MarepuaibHas TO4Yka Kak Mojenb ¢usnyeckoro tena. OTHOCUTENBHOCTD
MEXaHUYECKOro ABMkeHUs. Cucrema orcuera. Ousnyeckue BEIWYUHBI, HEOOXOAUMBIE Ul ONUCAHUS ABW)KCHUS U
B3aMMOCBS3b MEXIy HHUMH (IIyTh, NEpEMEIlEeHHEe, CKOPOCTb, YCKOpEHHEe, BpeMms [BIKEHUs). PaBHOMepHOe Hu
PaBHOYCKOPEHHOE MPSMOJIMHEHOE IBUKEHNE. PaBHOMEpHOE IBHKEHUE 110 OKPYKHOCTH. [1epBsiii 3akoH HproToHa 1
uHepuusi. Macca tena. IlmotHocte BemiecTBa. Cuna. Enunuuel cunsl. Btopoit 3akon Hserotona. Tperuil 3akoH
Herotona. CBoboaHoe magenue ten. Cuia TshKecTH. 3aKOH BCeMUPHOTO TsaroTeHus. Cuia ynpyroctu. 3akoH ['yka.
Bec tena. HeBecoMmocTh. CBs3b MEXKAY CUIION TSHKECTH M Maccoi Tena. J{unamometp. PaBHoaelicTByomas cuiia. Cuiia
TpeHus. TpeHue ckonbxeHus. Tpenue nokos. TpeHue B Ipupoie U TEXHUKE.

Nmnynec. 3aKOH coxpaHeHUs UMIylbca. PeakTuBHOe aBrkeHue. Mexanudeckass paboTa. MOIIHOCTB.
Oueprus. [loTeHnuanbHas U KuHeTH4ecKkas 3Heprus. [IpeBpanienre o1HOro BUAa MEXaHUYECKON SHEPTUU B IPYTOM.
3aKOH COXpaHEHMsI IOJTHOM MEXaHUYECKOW IHEPTUH.

VYcnoBus paBHOBECHS TBEPAOIO T€JIa, UMEIOLIET0 3aKPEIIEHHYIO OCh ABUKEHUSA. MOMEHT CHJIBI.

OCHOBBI MOJIEKYJISAPHO-KHUHETHYECKON TEOPHH

Crpoenue BemecTBa. ATOMBI U MOJIEKYJbl. TerioBoe JIBUKEHHE aTOMOB W MOJEKyJ. BzaumonelictBue
(mpuTsDKeHHE U OTTAJIKUBaHKE) MosieKyl. TemioBoe paBHoBecue. Temmneparypa. CBsi3b TEMIIEPATYPhI CO CKOPOCTHIO
Xa0THYECKOT0 JBMKEHHS uacTull. BHyTpeHHss sHeprus. PaGora u Temnmomepenaua Kak CIOCOOBI HM3MEHEHHS
BHYTpEHHEH 5Hepruu Ttena. KoinuecTBO TEmIOThl. 3aKOH COXPAaHEHHMs U NPEBPAICHHs SHEPIMU B TEIJIOBBIX
npoueccax. Mcnapenue u konaeHcanus. llornomenne sHEpruyM Nnpu UCHApEeHUM JKUJIKOCTU U BBIICICHUE €€ IPU
KOHJIeHcauuu napa. Kunenue. 3aBUCHMOCTb TEMIIEpaTypbl KUIIEHUS OT JaBlieHUs. BiaxxHOCTh BO3MyXa.

OCHOBBI TEPMOAUHAMUKH
Pabora raza mpu pacmupenun. [IpeoOpa3oBaHus >HEpruM B TEIUIOBBIX MalllMHaxX (mapoBas TypOuHa,
JIBUTaTellb BHYTPEHHETO CropaHusi, peakTUBHbIN aBuratens). KII/] TernoBoii MamHsI.
OCHOBBI 2JIEKTPOAUHAMUKH
DJeKkTpudeckoe Mmojie Kak ocoOblid BuA MaTepuu. HampsikeHHOCTh anekTpuyeckoro mnois. JledcTBue
AJIEKTPUYECKOTO TOJISI Ha dJIeKTpuueckue 3apsiabl. KonneHncatop. DHeprust aIeKTpUYecKoro mnosist KOHAEHCAaTopa.

ONEeKTpUYecKUid TOK. VICTOUHMKM 3JIEKTPUYECKOrOo TOKa. OJEKTpUUYECKas ILENb M €€ COCTaBHBIE YacTH.
Hanpasnenue u nelicTBus 3neKTpuyeckoro Toka. Hocurtenu snexkTpuueckux 3apsaoB B Meramiax. Cuiia Toka.
ONEKTPUUECKOE HANpPsDKEHUE. OJIEKTPUYECKOE CONPOTUBJICHHE MPOBOJHUKOB. EIUHUIBI  CONPOTHBIICHMS.
3aBUCHUMOCTh CHJIBI TOKA OT HampsbkeHus. 3akoH Oma i ydacTka Ienu. Y AelbHOE CONMpOTUBIeHUE. Peoctarsl.
[TocnenoBarenbHOE coeMHEHNE NMPOBOAHUKOB. [lapaniensHoe coennHeHre NpoBOJHUKOB. PaboTa aiekTpuieckoro
IOJISL 110 TEPEMEIIEHUI0 JJIEKTPUYECKUX 3apsiioB. MOIIHOCTE 3JIEKTPUYECKOro Toka. HarpeBaHue mpoBOAHMKOB
AJIEKTPUUYECKUM TOKOM. 3akoH J[xoyns - JleHma. DnekTpuyeckue HarpeBaTelbHbIE U OCBETUTENbHbIE MPHUOOPHI.
Kopotkoe 3ambikanne. TOK B pa3auyHbIX Cpeax.

11 knace:
OCHOBBI 2JIEKTPOANHAMHUKH (IIPOAOJIKEHHE).
MaruuTHoe moJie
B3aumoneiictBue TokoB. MarauTHoe nosue Toka. MarautHas uaaykuus. Cuna Amnepa. Cuia JlopeHna.
DJIEKTPOMATHUTHASI HHAYKIMS

SIBieHME PIEKTPOMAarHUTHOM MHIYKIMU. MarHuTHBIN NOTOK. 3aKOH 3JIEKTPOMarHUTHOM uHAyKuuu. [IpaBuio
Jlenna. Camonnaykuus. MHIyKTUBHOCTh. B3aMOCBSI3b 3JIEKTPHYECKOTO0 M MArHUTHOTO MOJIEH. DIIEKTPOMAarHuTHOE
ToJIe.

DJIeKTPOMATHUTHBIE KOJIeOaHUS U BOJIHBI

CBobonHble KosebaHuss B KojeOaTeabHOM KoHType. Ilepmon cBOOOAHBIX DIEKTPUYECKHX KOJIEOaHHMH.
[lepemeHHbIN dieKTpUYeCKUd TOK. ['eHepupoBaHWE »dieKTpudeckoil »sHeprun. Tpanchopmartop. Ilepemaua
NEKTPUYECKON 3HEPTUU. DIEKTPOMArHUTHBIE BOJIHBL. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJH. [IpuHIMIIBI pagroCBA3H.
TeneBuneHue.



Onruka
CBeTOBbBIE BOJIHBI.

CKOpOCTh CBETa U METOJIbI €€ U3MEPEHHUS. 3aKOHBI OTPAKECHUS U MpEJOMIIEHUs cBeTa. BOJIIHOBBIE CBOMCTBA
cBeTa: jaucriepcus, uHTepdepeHnus cBera, Audpakmus cBeta. KorepeHTHOCTh. [lomepedyHOCTh CBETOBBIX BOJIH.
[Tonspuszanus ceera.

DJIeMeHTbI TEOPHH OTHOCUTEIbHOCTH

[Toctynatel Teopun OTHOCHUTENbHOCTH. [IpmHUMIT OTHOCUTENBHOCTH OWHIITEHHA. IlocTOAHCTBO ckOpocTH
ceera. [IpocTpaHcTBO U BpeMsi B CHEIIUATIBLHON TEOPUU OTHOCUTEIILHOCTHU. PensituBrcTckas nuHamMuka. CBsi3b MacChl
C DHEpTUEH.

N3inyvenus u cnekTpbl

Pa3nuuHble BUBI 3JIEKTPOMAarHUTHBIX M3JIYYEHUH U UX IPAKTUYECKOE MPUMEHEHUE: CBOMCTBA U IPUMEHEHHE

nH(paKpacHbBIX, yIbTPAPHOIETOBBIX U PEHTICHOBCKHX M3nyueHHH. [1Ikaa 31eKTpOMarHuTHBIX H3JTy4YCHUN.
KBanToBas ¢pusuka

['unoresa [Inanka o kBanTtax. ®otorddexr. YpaBHenue Ditnmrerina 1 Gotordpdexra. Dotonsl. ['unoresa
ne bpoitns o BOIHOBBIX CBOMCTBax yacTull. KopmycKyJsspHO-BOJIHOBOM Jyann3M. COOTHOILIEHUE HEONIPEAECICHHOCTH
Ieiizenbepra. Ctpoenue aroma. OmbiTel Pesepdopna. KBantossie nmoctynarel bopa. Mcnyckanue u moriomeHue
cBera aromoM. Jlazepsl.

Mogenu cTpoeHUsI aTOMHOTO sI/Ipa: TPOTOHHO-HEUTPOHHAS! MOJIETIh CTPOSHHSI aTOMHOTO sipa. Sl1epHbIe CUITBIL.
JlebekT Macchl M SHEPrUs CBSI3W HYKJIOHOB B sijipe. SlnepHas sHepreTvka. BinsHue HOHM3UpYOIIEH paauanun Ha
KUBbIE OpraHu3Mbl. Jlo3a wu3ydyeHHs, 3aKOH paJuOaKTUBHOIO paclajga M €ro CTaTUCTUYECKUU XapakTep.
DneMeHTapHbIC YACTHUIIbI: YaCTUIIBI U aHTUYACTHUIIBI. DYHIaAMEHTAIbHBIC B3aMMOICHCTBUS

IToBTOpEHHe.



TeMaTuyeckoe MJIAHMPOBAHUE

10 KJIACC:
Ne Paszpnen KosmnuecTBo yacoB KonTpoJsbnas padora JlabopaTopHbie paboThI
1. Brenenue. ®usuka u puznveckue 1
METOABI H3YUYCHHS IPUPOIBI
2. Mexanuka 25 2 2
3. OcHOBBI MOJICKYJISIPHO- 10 1 1
KMHETUYECKOU TEOpUHU
4, OCHOBBI TEPMOJIMHAMUKH 8 1
S. OCHOBBI JIEKTPOJUHAMUKI 24 1 1
Peseps 2 yaca
Uroro 70 gacos
KonTpoab ypoBHsi 00yuenusi ¢pusuku B 10 kaacce.
Ne HanmenoBanme HUcrounuk Komnpuxarop EI'D Konuduxkarop BIIP
pa3/iesioB H TEM
1. | KonrponbHas pabota | Jlugakruueckue marepuansl Ousnka 10 kinace / A.E.Mapon, 1.1.1-1.1.9 2.1-2.6
Nel «Ocnoegut E.A .Mapon. — M.: U3narensctBo «podar, 2018 .
KUHEeMAamuKuy TemaTudeckre KOHTPOJIBHBIE H CAMOCTOSITEILHBIE PA0OTHI TIO
2. | KonrposbHhas padora | ¢pusuke 10 xinace / O.M.I'pomuea. — M.: M3naTenbeTBo 1.2.1-1.5.5
No2 «Ocnoewi «Dx3amen», 2019 1.
OUHAMUKU U 3AKOHDbL
COXpaHenus»
3. | KonrponsHas pabora 2.1.1-2.1.17 3.1-3.7
Ne 3 «Ocnoewi
MONEKYNAPHO-
KUHemuuecKou
meopuuy
4. | KonrponpHas pabota 2.2.1-2.2.11
Ne 4 «Ocnoewr
MepPMOOUHAMUKUY
5. | Kontponbnas padora | JIugakruueckue marepuansl ®usnka 11 kinace / A.E.Mapow, 3.1.1-3.2.10 4.1-4.7
Ne 5 «3axonwi E.A.Mapon. — M.: UznarensctBo «Zpodar, 2018.
NOCMOAHHO20 TemaTnueckue KOHTPOJIBHBIE U CAMOCTOSITEIbHBIE pA0OTHI
MoKay. no ¢usuke 10 knacc / O.1.I'pomuesa. — M.: M3naTenbcTBo
«Ox3amen», 2019 r.




11 kaacc:

Ne Paszpnen KoumnuecTBo yacoB KontpoabHnas pa6ora JlabopaTopHbie paboThI
1. MaruutHoe moie 6
2. DJeKTpOMarHuTHast MHAYKIIUS 8 1 1
3. DJIEKTPOMArHUTHBIE —KOJICOaHHS 12 0 0
Y BOJIHBI
4, Orntuka 17 1 2
5. KBanToBas ¢uzuka 18 2 1
[ToBTOpEeHME 7 1
Htoro 68 yacos
KonTpoJib ypoBHsi 00yuenust puszuku B 11 kiacce
Ne HaumeHoBaHue HUcTroynux Koaudukarop EI'D Koauduxarop BIIP
pa3iaesioB H TeM
1. | Konrponbhas pabora Nel | Jlunakruueckue marepuanst Ousnka 11 kimacc / 3.3.1-3.4.7 4.4-45
«Onekmpomacnumuas | A.E.Mapon, E.A.Mapon. — M.: U3natensctBO «/Ipodar,
UHOVKYUA» 2018.
2. | KonrponbHas pabora Ne2 3.5.1-3.6.12 4.6-4.7
«Onmuxkay 4.1-4.3
3. | Konrponsnas pabora Ne 5.1.1-5.3.6 5.1-54
3 «Keanmosas ¢usuxar
4. | KonrtponbHas pabora Ne
Ned«Keanmosas
Qusuxar
5. KontponbHas padota No 2.2.1-2.211
S«lloemopenuey




Temsl J1aGopaTopHbIX padoT B 10 ki1acce

Jlaboparophas padota Nel «M3meperue koahGUIIMCHTa TPEHUS CKOIBKECHUS

Jlaboparophas padota Ne2. «M3ydyeHre 3aKOHA COXPAHCHHS MEXaHUUYCCKOM YHEPTHI.
JlaGopaTtopHas pabota Ne3 «DkcnepuMeHTalbHAS TpoBepka 3akoHa | efi-JIroccaka
Jlaboparophas padota Ned. «3mepenne D/1C 1 BHYyTPEHHETO CONPOTUBIICHUSI HCTOYHUKA TOKAY.

Tembl 1a6opaTopHbIX padoT B 11 kiaacce

Jla6opaTopHas padota Nel: V3yuenue 31eKTpOMarHUTHON WHAYKIIHAH.
JladopaTopHasi pa6oTa Ne2: V3MepeHue moka3aTelns IPeIOMIICHHS CTEKIIa.
JladopaTtopnas paGora Ne3: V3MepeHue IIMHBI CBETOBOM BOJHEI.
Jla6opaTopHas padoTa Ned: «3ydeHne TPEKOB 3apsHKEHHBIX YACTHID).

V. YuyeOHO-MeTOANYECKUIT KOMILJIEKC:

Jis yunrens:

1.

o

I'.A.Msaxkumes, b.b.byxosnes, H.H.Corckwii / Ilon pen. H.A.IlapdenTtreBoii, Omuka. 10
kiacc. ba3oBrli ypoBeHb (KOMIUIEKT C 3JIEKTPOHHBIM MpHiioxeHueMm). — M.: Ilpocsernenue,
2020.

I'.A.Msxkumes, b.b.byxosnes, H.H.Corckwii / [lox pen. H.A.IlapdentreBoit, @msuka. 11
kiacc. ba3oBsliii ypoBeHb (KOMIUIEKT C 3JIEKTPOHHBIM MpHiIoxeHueM). — M.: Ilpocsernenue,
2020.

Junaktuyeckue Matepuaisl Gusuka 11 knace / A.E.Mapon, E.A.Mapon. — M.: 3natenbscTBO
«dpoda», 2018.

TemaTuyeckue KOHTPOJIBHBIE U CAMOCTOSITEIbHBIE paOoThI 1o u3uke 11 kiacc /
O.N.I'pomueBa. — M.: U3paTenbcTBO «OK3aMen», 2019 r.

3anmanus oopazoBaTensHOro oprana Pemry EI'D

COopHUK 3afaHni U caMOCTOSITeNbHBIX padot «Puzuka 10», JI.A. Kupuk, F0.1./Tuk- M.:
Nnekca 2019r.

Jas yyammxesi:

1.

2.

o o

1.
2.

I'.s.Msikumes, b.5.Byxosues, H.H.Corckuti / [Tog pen. H.A.IlapdpenrpeBoii, ®usuka. 10 kiacc.
ba3oBblii ypoBeHb (KOMILIEKT € 3JICKTPOHHBIM npHiioxennem). — M.: [Ipocsemenne, 2020.
I' . Msxuwes, b.b.byxosues, H.H.Cotckuii / IToxn pen. H.A.Ilapdentsenoii, @uzuka. 11 knacc.
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V. KanennapHo-teMaTnyeckoe njaHupoOBaHHe

10 knace
Ne Tema Kosun4yecTBo Hara IIpumeyanue
4acoB
BBenenue. ®u3uka u pusnyeckne MeToabl H3ydeHust mpupoasl (1 gac)
1 Uro uzyuaet pusnka. Pusndeckue spiaeHus. HabmroaeHus u ombITHI. 1 1.09
Mexanuka (25 gaca)
Kunemamuxa (9 uacos)
2  |Mexanndeckoe qBmxeHnu. Cucrema oTcyera. 1 4.09
3 | PaBHomepHoe nBrxkeHue Ted. CKOpOCTh. Y paBHEHHE PABHOMEPHOTO 1 8.09
IBIKeHns. Pemenne 3agayq.
4 I'paduxu npssMonuHENHOTO paBHOMEPHOTI'O ABIKEHU. Perienue 3anau. 1 11.09
5 CkopocTh IpH HEPaBHOMEPHOM JIBIKEHHH. MTrHOBEHHAs CKOpOCTb. CII0)KeHUE CKOPOCTEH. 1 15.09
6 [psimonmHeitHOE paBHOYCKOPEHHOE JIBIKEHHE. 1 18.09
7 PaBHOMEpHOE IBUKEHUE TOUYKHU IO OKPYKHOCTH. 1 22.09
8 Kunematunka abCcomrOTHO TBEPIOTO TeIa 1 25.09
9 Pemenue 3amau no teme «KunemaTukay. 1 29.09
10 | KonTponpHas pabora Nel «KuHematukay. 1 2.10
Junamuxa (8 uacos)
11 | OcHoBHOe yTBepkaeHHE MexaHukH. Cuia. Macca. Eqununna Maccsl. 1 6.10
12 | [epssrii 3akoH HproToHA. 1 0.10
13 | Bropoii 3akon Hetotona. Tperuit 3axon HeroToHa. 1 16.10
14 [[IpunHuun otHocuTenbHOCTHU [ anues. 1 20.10
15 | Cuna TsDKeCTH U CHjla BCEMUPHOTO TATOTEHUS. 1 23.10
16 | Bec. HeBecomocTb. 1 27.10
17 | dedopmaruu u cuiiel yrnpyroctu. 3akoH ['yka. 1 10.11
18 | Cuusl Tpenwust. JlaboparopHas padota Nel «3mepenue kodppuImeHTa TpPeHUs CKOTBKEHUS 1 13.11
3axonwt coxpanenusn 6 mexanuke (8 uacos)
19 | Ummynbc. 3aK0OH COXpaHEHHS UMITYJIbCA. 1 17.11
20 | Pemenue 3amay Ha 3aKOH COXPAaHEHHSI UMITYJIbCA. 1 20.11
21 | MexaHnnueckasi paboTa U MOIITHOCTH CHUIBI. 1 24.11




22 | Kunernueckasi sHEprus 1 27.11
23 | PaboTa CHIIBI TSDKECTH B yIIPYTOCTH. 1 1.12
24 | [loreHuuanbHas SHEPrUs. 3aKOH COXPaHEHUS SDHEPTUH B MEXaHUKE. 1 4.12
25 | JIabopartopHas pabora Ne2. «3ydeHne 3aKOHAa COXPAHECHUS MEXaHUUYECKON SHEPTUIY. 1 8.12
26 | Kontposbhas padota Ne2. «/{lnHamuka. 3aKOHBI COXpAaHEHHS B MEXaHHUKE) 1 11.12
OCHOBBI MOJIEKYJIIpHO-KHHETHYeCKO# Teopuu (10 yacos)
Ochogbl moneKkynapno-kunemuueckoii meopuu (8 uacos)
27 |OcHosuble nonoxeHuss MKT. 1 15.12
28 | bpoyHoBckoe aBuxeHue. CUibl B3aUMOACHCTBUS MOJIEKYIL. 1 18.12
29 |OcnoBHoe ypaBHeHne MKT 1 22.12
30 [Temnepartypa. DHEprus TEMIOBOrO ABMKEHUS MOJICKYI. 1 25.12
31 | YpaBHeHHE COCTOSHUS HCATBLHOTO Ta3a 1 29.12
32 | I'a30BBIC 3aKOHBI 1 12.01
33 | JlaboparopHas padora Ne3 «DkcnepuMeHTaibHas npoBepka 3akona I eii-Jlroccakay 1 15.01
34 | KoutpomabHas padora Ne3 «OcHoBsl MKT» 1 19.01
Bsaumnvie npespawenus sxcuokocmei u 2a3oe (2 uaca)
35 | Hacermennsrii map. JlaBiieHre HACHIIIIEHHOTO mMapa. 1 22.01
36 | BmaxHocTh BO3ayXa 1 26.01
OcHoBBI TEPpMOAMHAMHUKH (8 YacoB)
37 | BHYTpeHHsIs1 DHEPTHSI. 1 29.01
38 | PabGorta B TepMOAMHAMHUKE. 1 2.02
39 | KonuuecTBO TEMIO0THL. YpaBHEHUE TEIUIOBOTO OaaHca. 1 5.02
40 | Pemrenue 3amad Ha ypaBHEHHE TETIOBOTO OanaHca 1 0.02
41 | IlepBblii 3aKOH TEPMOAUHAMHKH. BTOpOIi 3aKOH TEpMOIMHAMUKH 1 12.02
42 | Tpunmun nevictBus u KI1J] TenmoBsIx nBUTaTENeH. 1 16.02
43 | Pemenue 3aga4 o Teme « OCHOBBI TEPMOJIMHAMUKI) 1 19.02
44 KontposnpHas pabota Ne 4 Ha Temy «OCHOBBI TEPMOJIUHAMUKI» 1 26.02

OcHOBBI YJIeKTpoaAHHAMUKH (24 yaca)
Dnexmpocmamuxa (10 uacos)




45 [Bapsn. 3aKoH COXpaHEHUS 3apsja. 1 1.03
3akoHn Kyinona.
46 | Dnektpudeckoe moiie. HampsykeHHOCTh 1 4.03
47 | Tlone Toueunoro 3apsiaa, chepsl. [IpuHIUI cyneprno3uuu. 1 11.03
48 | [loTeHnmanpHas YHEPTUs 3apspKeHHOro Tena B DI 1 15.03
49 | IToreHmuain. Pa3HOCTh MOTEHIIAATIOB. 1 18.03
CBs13b MEX]y HalIPSHKEHHOCTHIO M PA3HOCTHIO MOTEHIIMATIOB. DKBUIIOTEHIIUAIBHBIE IOBEPXHOCTH 5503
50 | Pemenwue 3amau mo teme «IloTeHnmanbHas sHeprusi. Pa3HOCTh MOTEHIIMAIOBY 1 1.04
51 | DnekrpoemkocTs. Konnencarop. 1 5.04
52 | DHeprus 3apsyKEHHOTO KOHACHCAaTopa 1 8.04
3akonvl nocmoannozo moka (8 uacos)
53 [Dnektpuueckuii Tok. Cuia Toka 1 12.04
54 | 3akon Oma 1151 yuactka tenu. ConpoTuBICHUE 1 15.04
55 [Drnextpuueckue nenu. [locmenoBaTenbHOE U TapaJIeIbHOE COSAMHEHNE TIPOBOTHUKOB. 1 19.04
56 | PaGoTa 1 MOIIHOCTH TTOCTOSTHHOTO TOKA. 1 22.04
57 | BJC. 3akon OMa 115 IOTHOM IIETIH. 1 26.04
58 laboparopuas pabora Ned. «M3mepenune D/IC v BHYyTpEHHETO CONMPOTUBIICHUS HCTOYHHUKA TOKay. | 1 29.04
59 | KonrponbHas pabota Ne 5. «3ak0HBI IOCTOSSHHOTO TOKa. 1 6.05
dnexmpuueckuii mox 6 paziuunsix cpeoax (6 uacos)
60 [DnexTpuyueckas MPOBOAMMOCTH PA3JINYHBIX BemlecTB. [[poBOIMMOCTh METAIIOB. 1
61 [3aBHCHMOCTH COITPOTUBIICHHS POBOTHUKA OT TEMIIEPATYPHI. 1
62 [Tox B mosynpoBOJHHUKAX. 1
DIIEKTPUUYECKHUI TOK B BaKyyMe. DJIEKTPOHHO-JTy4eBasi TpyoOKa. 1
63 [DneKTpUYeCcKHii TOK B KUAKOCTAX. 3aKOH dJIEKTPOIH3A. 1
64 [DmexTpmueckuii TOK B ra3ax. HecaMoCTOSATENbHBINA M CAaMOCTOSTENBHBIN Pa3psIbl. 1
65 [[loaroToBKa K UTOTOBOM KOHTPOJILHOW paboTe 13.05
66 [MToroBas KOHTpOJbHAs paboTa 17.05

HUTOI'O 60uacos




KajennapHo-rematuyeckoe mjianuposanue 11 kiaace.

Ne Tema KounyecTs | npumedyanu aara
04YacoB | f
«MaruuTHoe moJie» (6 4acoB)
1. | B3aumopeiicTBUE TOKOB. 1 5.09
JlaGopaTtopHnas padora Nel. «HaOmroaeHue neiicTBUSI MAarHUTHOTO TTOJIST HA TOKY.
2. | BexTop MarHuTHON MHAYKUMU. JIMHUN MarHUTHOM MHTyKIHH 1 8.09
3. Cuiia Amniepa 12.09
Cuna Jlopenna 15.09
Pemenue 3anay no teme «MarHuTHOE 1OJIE. 1 19.09
6. KonTpoasHo-00001maronmii ypok. @U3N4eCcKuil TUKTAHT 10 TeMme: «MarHuTHOe moJiey 1 22.09
«JekTpoMarHuTHast HHAYKIus» (8 yacoB)
7. | SIBneHue 3MeKTPOMAarHUTHON MHIAYKIMU. MarHuTHBINA OTOK. 1 26.09
3aKOH 3JeKTPOMArHUTHOM MHAYKIIUH.
8. | Hanmpasnenue unaykimonHoro Toka. [Ipasuio Jlenna. 1 29.09
9. Camounnykuusi. UHIyKTUBHOCTb. 1 3.10
10. | JlaGopaTopHas pabota Ne2. «/3yueHue sSBIeHUS 3JIEKTPOMArHUTHOW UHTY KL, 1 6.10
11. | DaexTpoMarHuTHOE MoJIE. 1 10.10
12. | KonTponsHo-00001maronmii ypok. @u3ndeckuil TUKTaHT 1o Teme: « MHAyKIus Toka 1 13.10
13. | [loaroroBka Kk KOHTPOJIBHOM paboTe. Pemenue 3agay no reme 1 17.10
14. | KontponbHas padota Nel. «MarautHoe nose. DIeKTpoMarHuTHast HHAYKIUS. 1 20.10
«JnexkTpoMarHuTHBIE Koedanus» (10 yacoB)
15. | CBoOonHbIe U BBIHYX/ICHHbIE MEXaHUUYECKHE KOJIeOaHUsI. 1 24.10
16. CB0OOHBIC U BBIHYKJICHHBIEC 3JICKTPOMArHUTHBIC KOJIeOaHMsI. 1 27.10
17. | KonebatenpHblil KOHTYp. [IpeBpamieHe sHEpTUn MpH 3JIEKTPOMArHUTHBIX KOJIEOaHUIX. 1 7.11
18. | [lepeMeHHBIH JCKTPHUECKUAN TOK. 1 10.11




19. | AxTtuBHOE conpoTuBieHue. [lelicTByomee 3HAYCHHE CHITbI TOKA M HAPSIKCHUS 1 14.11
20. Konzaencarop B 11enu nepeMeHHoro Toka. 1 17.11
21. | Karymika MHAYKTUBHOCTH B LIEIH EPEMEHHOTO TOKa 1 21.11
22. [IpownsBoacTBO, epeaaya U UCIOJIb30BAHUE AIEKTPUUECKON SHEPTUHU 1 24.11
23. | Pemenue 3aga4d o TeMe «DIEKTPOMArHUTHBIE KOJICOAHNUS) 1 28.11
24. | Pemenue 3aga4 o TeMe «DIEKTPOMarHUTHBIE KOJICOaHUsD» 1 1.12
«IeKTpPOMArHUTHBIE BOJHBI» (2 yaca)
25. | DKcrepuMEHTaIbHOE OOHAPYKEHUE SJICKTPOMArHUTHBIX BOJIH. 1 5.10
26. | Ilpunnumne! paguocszu. [lonsTre o TeneBuaennu. PazBurue cpeacTs CBA3H 1 8.12
«I'eomeTpuyeckas onTukay (8 yacos)
217. Cxkopoctsb cBeta. [Ipunimn ['roiirenc. 3aKoH oTpakeHUs! CBETa. 1 12.12
28. | 3akoH npenomienus ceera. [loaHoe oTpakeHue 1 15.12
29. | Pemenue 3a1a4d Ha 3aKOHBI OTPAKECHUS U TIPEIIOMIICHHS CBETA. 1 19.12
30. | JJaboparopHas padota Ne3 «l3mepeHue nokasaress peOMICHUS CTEKIIa 1 22.12
31. | Jlunzel [locTpoenne n300pakeHus B INH3AX. 1 26.12
32. | ®opMyIia TOHKOW JTMH3BL. Y BEIIMUCHUE JTNH3BI 1 29.12
33. | Jlaboparopuas padota Ned «Omnpenenenne onTHIECKON CHITBIM (POKYCHOTO paccTosHUs coOuparomieid | 1 9.01
JIMH3BD)
34. | Pemenue 3agau no teme «I'eomerprueckas onTHKa» 1 12.01
«BosiHOBast onTHKa» (7 4acoB)
35. | lucnepcus cera 1 16.01
36. | MHTepdepeHnus ceta 1 19.01
37. | Audpaxous ceeta. JndpakipmoHHas pemieTka 1 23.01
38. | JJaboparopHas pabota Ne5 «/3mepeHue JJIUHBI CBETOBOW BOJTHBI» 1 26.01
39. | Pemenue 3agau o Teme «BoHOBas onTHKa» 1 30.01
40. Pewenue 3anad no reme «BonHoBas onTuka» 1 2.02
41. | KonrpomnbHas pabota o reme «OnTuka» 1 6.02
«H3ay4yenue u cniekTpb» (3 yaca)
42. Buael uznydennit. icTouHukM cBeTa. 1 9.02




43 Bunpb! ciektpoB. CrieKTpanbHbIN aHAIU3. 1 13.02
44, | JlabopaTopHas pabota Ne6 «HaOmroaeHre CIUIONTHOTO B TMHEHYATOTO CIIEKTPay 1 16.02
KBanToBasi ¢pusuka (11 yacoB)
45. ®oroaddext. Teopus hotorddexra. 1 20.02
46. | Pemenue 3anau o teme «DotorddexT» 1 27.02
47. | Ctpoenue atoma. OnbiThl Pezepdopa. 1 1.03
49. | Ilocrynatsl bopa. 1 5.03
50. | Pemenue 3amau no teme « AToMHas (QU3NKa» 1 12.03
51. OTKpbITHE paIMOaKTUBHOCTU. Buibl n3nyuenuil. PagroakTUBHBIE pEeBpalCHUSI. 1 15.03
52. | 3akoH paguoakTuBHOTO pacnazna. [lepuos momypacmana 1 19.03
53. Crpoenue sapa. SnepHble CUilbl. DHEPrus CBSI3U B sAJIpeE. 1 22.03
54. | SAnepusie peakuuu. Jlenenue ypana. LlenHsie peakuuu. 1 2.04
55. | Pemrenue 3aa4 Ha 3aKOH PaIMOAKTUBHOTO Pacaia u siiepHbIe PeaKIIHH. 1 5.04
Paznen «O6o00mamiee nosropenue» (13 yacon)
56 Kunemaruka n iuHaMuka MaTepuaibHOW TOUKH. 1 0.04
57 3aKOHBI COXpaHEHUS 1 12.04
58 JlvHamMuKa NepruoaMYeCKOro JBHKECHUS 1 16.04
59 PensituBucTCKas MexaHUKa 1 19.04
60 CraTtuka 1 23.04
61 MKT u TepmoanHamuka 1 26.04
62 [ToaroroBka k UTOrOBOM KOHTPOJIBHOM paboTe 1 30.04
63 Wroroast KOHTpOsIbHAS paboTa 1 7.05
64 Kunkocts u nap 1 14.05
65 TBepoe Teno 1 17.05
66 MexaHWYecKre U 3ByKOBBIE BOJIHBL. 3aa4H B TETPaIN 1 21.05
67 DHeprusi AIMEKTPOMArHUTHOTO B3aUMOJICHCTBHS HETIOIBUKHBIX 3aPSIJIOB. 1 24.05
68 peseps 1

Hroro 68 uacos




