AnHotanus PII no yueonomy npeamery «Pusukar.

PaGouast mporpamma o yue6Homy npeamery «Pusuka» (mpohuiIbHbIN YPOBEHB ).

1. PaGouas mporpamma 1o yueOHOMY npenmety «Pusmukay (MpouiIbHbBI ypoBEHb) (IpeaMeTHas
obnacte «EcTecTBEeHHO-Hay4HbBIE MPEIMETHI») (J1ajiee COOTBETCTBEHHO — IMporpamma mo (usuke, Gu3nKa)
BKJIIOYAET IIOSICHUTEIbHYIO 3aIllUCKy, COJAEpXKaHue OOydeHus, IUIAaHUPYEMbIE pe3yJbTaTbl OCBOEHHUS
MPOrpaMMBbI 110 (U3HKeE.

2. IlosicHUTENbHASA 3alMCKA OTpa)kaeT OOIIMEe IeNU M 3aJaud U3ydeHHs (PU3MKH, XapaKTepUCTHKY
MICUXOJOTMYECKHUX MPEANOChUIOK K €ro U3y4eHUI0 00y4JarouMMUCs, MECTO B CTPYKType y4eOHOro IUlaHa, a
TaKXe MMOIXObI K 0TOOPY COEpKaHUs, K ONPEACTICHUIO TUIAHUPYEMBIX PE3YJIbTaTOB.

3. Conepxanue OOy4YeHHs] PACKPBIBAET COJEpPKATENbHbIC JIMHUU, KOTOpbIE MPEANaraloTcs [is
00513aTeIbHOTO U3YYEHHSI B KAXKI0M KJIACCEe Ha YPOBHE CPEIHEro 001Iero oOpa3oBaHus.

4. [Inanupyemble pe3ylbTaThl OCBOEHHUS MPOrpaMMbl IO (PU3MKE BKIIOYAIOT JHYHOCTHEIE,
METarnpeIMETHbIE Pe3yJIbTaThl 3a BeCh MEpPHOJ OOy4YeHHMsS Ha YPOBHE CPEIHEro oOmero oOpa3oBaHUs, a
TaK)Ke IpeIMEeTHbIE JOCTHXKEHUS 00Y4aroIIerocs 3a Kax /bl roJ1 00y4eHusl.

5. IlosicHuTenpHas 3amucKa.

5.1. Ilporpamma mo ¢u3uke MNpopuUILHOTO YPOBHS HA YpOBHE CpPEIHET0 OO0IIero oOpa3oBaHHS
pa3paboTaHa Ha OCHOBE TOJIOKEHUH W TpeOOBaHUWI K pe3ysibTaTaM OCBOCHHsS OCHOBHON 00pa30oBaTEIIbHOM
nporpammel, npeactaBieHHbx B ®I'OC COO, a Takxke ¢ yuérom denepanbHOil pabouell mporpaMMsl
BOCIIUTAaHWsI W KOHILENIMHM TMpernojaBaHus ydeOHoro mpeavera «®dusmka» B 00pa3oBaTeIbHBIX
opranmzanusax Poccuiickoii @enepaliiu, pearnu3yolX OCHOBHbIE 00pa30BaTeIbHbIE MPOTPAMMBbI.

5.2. Conmepxanue mporpamMMbl 1o (pu3MKe HampaBlIeHO Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOM
KapTuHbl Mupa oOyyatoumuxcs 10—11 kimaccoB mpu oOydeHun ux (usnke Ha 6a30BOM YPOBHE Ha OCHOBE
CHUCTEMHO-JICATEILHOCTHOTO Mmoaxoaa. [Iporpamma mo ¢usmuke coorBerctByeT TpedoBanusm ®I'OC COO x
IUIAHUPYEMbIM  JIMYHOCTHBIM, MPEIMETHBIM U METalnpeaMETHBIM pe3ylbTaraM OOy4YeHHs, a TaKkKe
YUUTBIBAET HEOOXOAMMOCTh peaM3alliil MEXKIIPEIMETHBIX CBsI3e (M3UKH C €CTECTBEHHO-HAYYHBIMU
yuyeOHBIMU TpeaMeTaMu. B Hell ompeenstoTcs OCHOBHBIC IENM M3ydeHHUs (U3MKH HA YPOBHE CPEIHEro
ob1iero o0pa3oBaHusl, IUIAHUPYEMBIE PE3yJIbTaThl OCBOCHHUS Kypca (PU3UKHU: JINIYHOCTHBIE, METAIIPEIMETHEIE,
npeaMeTHbIe (Ha 0a30BOM ypOBHE).

5.3. IlporpamMma 1o ¢pu3uKe BKIIOYALT:

[Tnanupyemblie pe3ynbTaThl OCBOEHUS Kypca (hU3MKU Ha 6a30BOM YpPOBHE, B TOM YHCIIE MPEAMETHBIC
pe3yJIbTaThl 110 rojiaM 00yUeHus;

Copneprxanue yuebHoro npenmMera «dusnkay 1mo rogam o0y4eHus;

5.4. TIlporpamma 1o ¢u3MKe MOXKET OBITh MCIOJIb30BAaHA YYUTEISIMU KaK OCHOBA JJIsi COCTABJICHHS
cBoux pabounx nporpamm. IIpu pa3paboTke paboueii mporpaMmbl B TEMAaTHYECKOM TUIAHUPOBAHUHU JOJKHBI
OBITh yUYTEHBI BO3MOXKHOCTH HCIIOJIb30BaHUs JJIEKTPOHHBIX (IU(POBBIX) 0O0pa3oBaTEIbHBIX PECYPCOB,
ABJISIOIIMXCS  Y4eOHO-METOANYECKMMH MaTepualaMd  (MyJIbTUMEIUIHBIE MPOTrPaMMBbl, 3JIEKTPOHHBIE
y4eOHUKHU UM 3a/ladyHUKH, 3JEKTPOHHBbIE OMOIMOTEKH, BUPTyaJbHbIE J1a00OpaTOpUU, UTPOBHIE MPOTPAMMBI,
KOJIJIEKIIMM IIU(PPOBBIX 00pa30BaTENbHBIX PECYPCOB), PEATU3YIOUIUMH JAUJAKTHUECKHUE BO3MOXKHOCTH
MH(}OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, coJiep)KaHue KOTOPBIX COOTBETCTBYET
3aKOHOJATEIbCTBY 00 00pa3oBaHUU.

5.5. [Iporpamma 1o Gpu3uK MperocTaBiseT BO3MOKHOCTD /ISl pealn3alii pa3IuYHbIX METOIUYECKUX
MOJIXO/I0B K OpraHu3alnuu oOy4yeHHs (pU3MKe NMPH YCIOBUHM COXpaHEHHs 00s3aTeNbHOM 4acTh CoJlepKaHUs
Kypca.

5.6. du3nka Kak Hayka O HambOosiee OOLIMX 3aKOHAX MPUPOABI, BHICTYyNAas B KadecTBE Yy4eOHOIo
IperMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHUU 00 okpyxkaromem mupe. [lIkonbHbIi
Kypc OU3MKM — CHCTEMOOOpa3yIoUMii JUIsl €CTEeCTBEHHO-HAyYHBIX YYEOHBIX IPEIMETOB, MOCKOJBKY
(bu3nyecKkre 3aKOHBI JIeXKaT B OCHOBE MPOLIECCOB U SIBICHUHN, U3y4aeMbIX XHUMHEH, Ouonoruen, puandeckon
reorpadueid 1 acTpoHomuel. Mcnonb3oBaHue M aKTUBHOE NMPUMEHEHUE (PU3MUECKUX 3HAHMUA OIpenesnseT
XapakTep W pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUH B cepe SHEePreTHUKH, TPAHCIIOpPTa, OCBOEHUS KOCMOca,
MOJTy4eHHsI HOBBIX MaTE€pHajoOB C 3aJaHHBIMH CBOMCTBaMU U Apyrux. M3ydenue Gpu3nKd BHOCUT OCHOBHOM
BKJIaJ] B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOH KapTHHBI MUpa oOydaroluxcs, B (popMHpOBaHHE YMEHHI
MPUMEHSITh HaYYHBIH METO/I MO3HAHUS TIPU BHITIOJTHEHUH UMHU Y4EOHBIX UCCIIeIOBAaHUM.

5.7. B ocHOBy Kypca (pW3WMKH JJi1 YPOBHS CPEIHETO OOIIEro 0oOpa3oBaHUS TOJIOKEH PSII HIEH,
KOTOpBIE MO>KHO paccMaTpHUBaTh KaK IPUHLUIIBI €0 TOCTPOECHHUS.

Wnes uenoctHocTU. B COOTBETCTBUM € HEMl KypC SIBISETCS JIOTMUECKU 3aBEPIIEHHBIM, OH COAEPIKHUT



MaTepHall U3 BCeX pasaesioB (PU3UKH, BKIIIOYAET KaK BOMPOCHI KIIACCHYECKON, TaK U COBPEMEHHOM (PU3UKH.

Wness renepanuzamuu. B cooTBeTcTBMM ¢ HeW Marepuan Kypca (U3WKH OOBEIUHEH BOKPYT
¢usnueckux Teopuil. Bexymum B kypce sBnsercs popMupOBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSX
MaTepHH, BEIIECTBE U MOJIE.

WUnes rymanurapusanuu. Peanuzanuss wuleu MpeAnonaraeT MHCIOJIb30BAHUE T'yMaHUTApHOTO
noTeHHana (pU3NMUecKol HayKH, OCMBICIIEHUE CBSI3U Pa3BUTUS (QU3UKU C Pa3BUTHEM OOIIECTBA, a TAKXKE C
MHPOBO33PEHYECKUMU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU IIPOOIEMaMHu.

Wnes npuxiaaHoil HampasiaeHHocTH. Kype gu3suku npeanosiaraer 3HakOMCTBO € HIMPOKUM KpPYroM
TEXHUYECKUX M TEXHOJOTHUECKUX MPUIIOKECHUN U3YUCHHBIX TEOPHIA U 3aKOHOB.

Wnes sKojoru3anuy peaausyercsi MOCPeACTBOM BBEIECHUS JIEMEHTOB COJCpPXKaHMS, MMOCBSIIEHHBIX
9KOJIOTMUECKHUM Ipo0JIeMaM COBPEMEHHOCTH, KOTOPHIE CBSI3aHbI C PA3BUTUEM TEXHUKHM U TEXHOJIOTHH, a
TaKxke 00CyKAeHUs IPoOIeM PaLlMOHATIBHOIO IPUPOIONIOIb30BaHUS U FKOJIOTNYECKOI 0€30MacHOCTH.

5.8. CtepHEBBIMH 3JIeMEHTaMU Kypca (U3UKU Ha YPOBHE CPEIHETO 0011ero 00pa3oBaHuUs SBISIOTCS
¢duznyeckue Teopuu ((opMUPOBaHUE MPEACTABICHUN O CTPYKTYpe MOCTPOEHHs (PU3MUECKON TEOpUH, POIIU
(GbyHIaMEHTAIbHBIX 3aKOHOB W TPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUSAX O MPHUPOJE, TpaHHIAX
IPUMEHUMOCTH TEOPHH, 1JIs1 ONMCAHUS €CTECTBEHHO-HAYUHBIX SIBJIEHUH U IPOLIECCOB).

5.9. CucteMHO-IEATETLHOCTHBIN MOIXO0A B Kypce (HM3UKH pealu3yeTrcs MpexkIe BCero 3a CYEr
OpraHu3allK HKCIEPUMEHTANBHOM AedaTenbHOCTH oOydarommxcs. g 6a3oBoro ypoBHs Kypca (QU3MKH —
3TO HCIIOJIb30BAaHUE CHUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB M J1a0OPATOPHBIX padoT,
KOTOpbIE B IporpaMMe 1o (usuke oObeAMHEHbl B OOLIMHA CHMCOK YYEHHYECKHX MPAKTHYECKHX PpadoT.
Boigenenue B yka3aHHOM IiepeuHe J1a0OpaTOpHbIX padoOT, MPOBOAUMBIX JJIi KOHTPOJS U OLICHKH,
OCYILLIECTBISETCS YYaCTHUKAMU OOpa30BaTENILHOIO IPOLECca MCXOJS M3 OCOOCHHOCTEH IUIAHUPOBaHUS U
ocHamieHusi kabuHera ¢Qusuku. Ilpu sTOoM obOecreunBaeTCcsi OBIAZACHWE OOYYAIOUIMMHCS YMEHHSIMH
IIPOBOJIUTh KOCBEHHBIE H3MEPEHUs, MCCIEIOBAHUS 3aBHUCUMOCTEH (U3MYECKUX BEJIMYMH U IOCTAHOBKY
OTIBITOB I10 MPOBEPKE MPEATI0KEHHBIX THIIOTES.

5.10. Pemienne pacy€THBIX M KaUE€CTBEHHBIX 3aJ1a4 C 3aJJaHHOM (PU3NYECKOI MO/IENbI0, TO3BOJIAIONIEE
IIPUMEHSTh U3yUEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJHOIO pas3zelia Kypca, TaK U HHTErpUpPys 3HaHUS
U3 pa3HbIX pasznenoB. [lig KadecTBEHHBIX 3aJad IPUOPUTETOM SBISAIOTCS 3aJaHusl Ha OObICHEHHE
IpOoTeKaHus (PU3MUECKUX SIBJICHUN U MPOILIECCOB B OKPYXKAOILEH KU3HU, TpeOyromue BbIOOpa pusnueckoi
MOJIEJIN JAJISl CUTYalluy PaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa.

5.11. B cootBerctBumu ¢ tpedoBanusamu GI'OC COO k MarepuaabHO-TEXHUYECKOMY 00€CTICUeHUIO
y4eOHOro mpouecca 06a30Bblii ypoBeHb Kypca (PU3UMKU Ha YPOBHE CpPEJHEro oO0mero o0pa3oBaHUs JOJIKEH
U3y4aTbCsd B YCIOBHUSIX IMPEIMETHOr0 KaOuHeTa (M3MKM WM B YCIOBUSAX HHTETPUPOBAHHOIO KaOMHETa
IPEIMETOB €CTeCTBEHHO-HayyHOro nukia. Hammune B kaOuHere (U3MKHM HEOOXOIUMOIO J1abOpaToOpHOro
00opyoBaHus ISl BBIMOJIHEHHs yKa3aHHBIX B MporpamMme 1o pU3HMKe YYEHUYECKHX NMPAaKTUYECKUX padboT u
JI€MOHCTPALIMOHHOTO 000PYI0BaHMsI 003aTEIbHO.

5.12. JlemoHcTpanimoHHoe  oOopynoBaHue (opMupyercs B  COOTBETCTBUM C  NPHHIUIIOM
MUHUMAaJIBHOM JIOCTaTOYHOCTH M OOECIeYMBaeT MOCTAaHOBKY IEPEUMCIIEHHBIX B Iporpamme mno (usuke
KJIFOUEBBIX JIEMOHCTpAlMM JUUIsl MCCIEIOBAaHUS M3yYaeMbIX SIBICHUH M IPOLIECCOB, SMIUPUUYECKUX U
(byHIaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKHX PUMEHEHUH.

5.13. JlaGopaTtopHoe oOopynoBaHHE ISl YUEHHUECKUX MPAKTUYECKHX paboT (hopMupyercs B BHIE
TEMaTUYeCKHX KOMIUIEKTOB M OOecreuuBaeTcs B pacuéTe OJHOTO KOMIUIEKTa Ha JABYX OOyYarolIuXcs.
TemaTtnueckue KOMIUIEKTHI J1JAOOPaTOPHOrO OOOPYNOBaHUS JOJKHBI OBITH MOCTPOEHBI Ha KOMILJIEKCHOM
MCMOJIb30BAHUHU aHAJIOTOBBIX U LU(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX MU3MEPHUTEIBHBIX CUCTEM B
BU/JIE IUPPOBBIX 1a00paTOPUH.

5.14. OcHOBHBIMHM LIEJIAMU MU3y4eHUS (PU3HUKU B 00IIEM 00pa30BaHUU SBIISIOTCS:

dopmMupoBaHuE HHTEPECA U CTPEMIIEHUS 00YyYarOIMXCsS K HAyYHOMY M3YUYEHHIO MIPUPO/bI, Pa3BUTHE
UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

Pa3BuTHe mnpeacTaBieHUl O HAydYHOM METOJAE IMO3HAHUA U (POPMHpPOBAHHE MCCIIEIO0BATEIHCKOTO
OTHOIICHMS K OKPY)KAIOLIUM SIBICHUSM;

dopMupoBaHUE HAYYHOI'O MHUPOBO33PEHHUS KaK pe3yjbTaTa W3y4eHHUS OCHOB CTPOEHHUS MaTepuu U
(byHIaMEHTaIbHBIX 3aKOHOB (DH3HUKH;

®opmMupoBaHue yMEHUN OOBSACHATH SIBJICHUS C MCHOJIb30BAaHUEM (PU3NYECKHX 3HAHUN M HAYUHBIX
JI0Ka3aTeNbCTB;

®opmupoBaHue MPECTaBICHUNA 0 PO (PU3UKU Ui Pa3BUTUS IPYTUX €CTECTBEHHBIX HAyK, TEXHUKU



Y TEXHOJIOTH.

5.15. JlocTrXeHHE ITHX IeJIeld 00eCIeYrBAETCS PEIICHHUEM CISAYIONMX 3a1a49 B IIPOLIECCE U3YUCHHS
Kypca (U3UKU Ha YPOBHE CPEIHEr0 00IIero oopa3oBaHMs:

[Ipuobperenne cucrembl 3HAHUKW 00 OOMMX (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX,
BKJIIOYass MEXaHHKY, MOJEKYJSPHYIO (U3MKY, SIIEKTPOAMHAMHUKY, KBAaHTOBYIO (HU3UKY H DIIEMEHTHI
acTpo(u3uKH;

@opMHUpOBaHUE YMEHUN MPUMEHSATh TEOPETUUECKUE 3HAHUSA IS 0OBACHEHUS (PU3NYECKUX SBICHHUMA
B [IPUPOJIE U JJISl IPUHATHUS MPAKTUUECKUX PEUICHHUH B TOBCEAHEBHOMN KU3HMU;

OcBoenue crnocoOOB pelIeHus] pa3iIMyHbIX 3a]ad C SBHO 3aJlaHHON (U3MUECKONW MOJEINbIo, 3a/1ad,
MO/IPa3yMEBAIOIINX CaMOCTOSITENIbHOE CO3JIaHUuE (PU3NYECKOM MOJENH, COOTBETCTBYIOUIEH YCIOBUAM
3aJauu;

[lonnmanue (U3MYECKUX OCHOB M MPHUHIMIIOB JCUCTBUS TEXHUYECKUX  YCTPOMCTB H
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHUS HAa OKPYXKAIOIIYIO CPEAY;

OBnaseHve MeTOAAMH  CaMOCTOSITENIBHOTO — IUIAHUPOBAaHUSA M MPOBENEHUs  (PU3NYECKUX
SKCHEPUMEHTOB, aHalW3a W HHTEpHpeTanuyd HH(OPMAIMH, OMpPEAETCHHUS IOCTOBEPHOCTH MOIYyYCHHOTO
pe3ynbTarta;

Co3manue  yciaoBUM  JJis  pa3BUTUS YMEHUM  MPOEKTHO-UCCIIEOBATEIBCKOM, TBOPUYECKOM
NeSITEIbHOCTH.

5.16. Obmee urcno YacoB, peKOMEHOBAHHBIX s u3ydeHus gusuku — 136 gacos: B 10 kiacce — 68
yacoB (2 yaca B Heziento), B 11 kimacce — 68 yacoB (2 yaca B HEZICIIO).

[Ipennaraemsiii B mporpaMMe 1o (pu3nKe nepedeHb J1abopaTOPHBIX M MPAKTUIECKUX PadOT SIBIISETCS
PEKOMEIOBAaHHBIM, YYHUTENb JeNaeT BBHIOOpP MpOBENEHUs Ja0OpaTOPHBIX pPadOT U ONBITOB C YUETOM
WH/IMBUYAIHBIX OCOOCHHOCTEH 00yJarOIINXCS.

5.17. JIrobast pabouass mporpamma JO0/DKHA TIOJHOCTBIO BKJIKOYATh B CceOS COJEp)KaHHWE JTaHHOU
MPOTPaMMBEI 110 (PH3HKeE.

5.18. B otnenbHBIX ciayyasx Kypc (GU3MKU NpOPUIbHBINA YPOBHS MOXET H3ydaThcsi B 00béMe 204
yaca 3a J1Ba roja ooyuenus (3 4 B Henento B 10 u 11 xnaccax). B aTom ciydae yBennyuBaeTcst HE MEHEE YeM
10 20 4 pe3epBHOE BpeMsi, KOTOPOE HCIONb3YeTCs YUYUTENIEeM I U3YYEHHs BOIIPOCOB, TECHO CBSI3aHHBIX C
BBIOpaHHBIM mpoduiaeM oOydeHHus, M YyBEIMYMBACTCA YydeOHAas Harpy3ka, OTBOJAWMAs Ha HW3ydeHHE
MEXaHHUKH, MOJIEKYJISIPHON (DU3UKHU U 3NIEKTPOIMHAMUKY, 32 CYET pACHIUPEHUS YKcia JabopaToOpHbBIX padoT
MCCIIEIOBATEILCKOTO XapaKTepa M YPOKOB PEIICHHs KAYeCTBEHHBIX M PAacCUETHBIX 3ajad.

6. Conepxanue o0yuyenus B 10 kmacce.

6.1. Pazgen 1. ®u3nka u METOIbI HAYYHOTO ITO3HAHWS.

®dusnka — Hayka o npupoje. HayuHnble MeTo/1bl MO3HAHUS OKpYXKaroliero Mupa. Posb skcriepuMenTta
Y TEOPUH B MPOILIECCE TO3HAHUS TPUPOIBI. DKCIIEPUMEHT B (pH3HKeE.

MonenupoBanue Gpu3MUecCKuX sBIEHU U mpoueccoB. Hayunbsle runores3sl. @uU3nuecKue 3aKOHBI U
Teopun. [ paHUIIBI TPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB. [I[pHHIIATT COOTBETCTBHSL.

Ponp u mMecTo Qu3uKu B (OPMHPOBAHUU COBPEMEHHOIN Hay4yHOH KapTHHBI MHpa, B MPaKTHYECKOU
NEeITEIbHOCTH JIIOJIEN.

JeMoHcTpanuu.

AHaIIOroBBIe U TU(PPOBBIC U3MEPUTEILHBIC TIPUOOPHI, KOMITBIOTEPHBIE TATINKH.

6.2. Pazgen 2. MexaHuka.

6.2.1. Tema 1. Kunematuka

Mexanuueckoe JBUKEeHHE. OTHOCHUTENBHOCTh MeXaHHuYeckoro JBmkeHus. Cucrema oTcuéra.
Tpaexropus.

[Tepememnienue, cKOpocThb (CpeiHsss CKOPOCTb, MTHOBEHHAs! CKOPOCTb) U YCKOPEHHE MaTepUalIbHOM
TOYKH, UX MPOEKIIUU HA OCH CUCTEMBI KoopauHaT. Clio)keHre epeMEelIeHUH U CII0KEeHHe CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpPSIMOJIMHEIHOE JBUkKeHUe. ['padukn 3aBUCUMOCTH KOOpAMHAT,
CKOPOCTH, YCKOPEHHUS, TIYTH U TIEpEMEIIEHIS] MaTEPUAITBHON TOUYKH OT BPEMEHH.

CBobosHoe najzeHue. Y ckopeHre cBOOOIHOTO MaIeHHs!.

KpuBonunelinoe aBuwkeHue. [[Br>keHHMe MaTE€pUaIbHOW TOYKH MO OKPYKHOCTH C IMOCTOSHHOW IO
MOJIyJII0 CKOpPOCTBIO. YTJIOBasi CKOpPOCTb, JHMHEWHas ckopocTh. Ilepuox u dactota oOpamieHus.
LleHTpOCTPEMUTENBFHOE YCKOPEHHE.

TexHuueckue ycTpoiCcTBa W MPAKTHUYECKOE MPUMEHEHHE: CIIUJOMETp, IBM)KEHUE CHApPSAIOB, IIETIHbIE
U PEMEHHBIE NIEPEIAYUH.



JeMoHcTpanuu.

Mogens cucteMsl OTCUETA, HIUTFOCTPALUS KHHEMAaTHYECKUX XaPaKTEPUCTUK JIBHKCHUS.

[TpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B Pa3peKCHHOM IIPOCTPAHCTBE.

Habmionenue nBmwxeHus Tena, OpOoIeHHOr0 O] YTIIOM K TOPU30HTY M TOPH30HTAIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaJAEeHUs.

Hampasnenne ckopocTH pu ABU>KEHUU IO OKPYKHOCTH.

VYueHnuecKui 3KCIepuMeHT, 1a00paTopHble paboThI

N3ydeHre HEpaBHOMEPHOI'O ABUKEHHUSI C LIENbIO OIIPEIEICHHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOIICHUS MEXAY IIyTSAMH, IPONMACHHBIMHU TEJIOM 3a IOCJIEI0BATEIbHbIC PaBHBIC
IIPOMEXYTKH BPEMEHU NPU PABHOYCKOPEHHOM JIBUKEHUH C HAYaJIbHOM CKOPOCTBIO, PAaBHOW HYJIIO.

W3y4eHne nBMKEHUS IIAPUKA B BS3KOM JKUJKOCTH.

W3yueHne ABMKEHUS Tena, OPOLIEHHOTO TOPH30HTAIBHO.

6.2.2. Tema 2. JInHaMuKa.

ITpunnun otHocutenbHOCTH ['anunes. Ilepsoiii 3akoH HeroToHa. MHEepuuanbHble CHCTEMBI OTCUETA.

Macca tena. Cuna. [lpuHuun cynepnio3unuu cwi. Bropoil 3akoH HproToHa 111 MatepHalibHOM
To4kHU. Tpernii 3akoH Hpl0TOHA [UIs1 MaTEpUAIIBHBIX TOYEK.

3aKkoH BceMupHoro Tsarorenus. Cuna tsxectu. IlepBast kocMuueckas CKOpOCTb.

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

Tpenue. Buabl TpeHus (1mokosi, ckoyibxeHus, kauenus). Cuia tpeus. Cyxoe Tpenue. Cuna TpeHUs
CKOJIBKEHUSI U cuia TpeHus nokosi. Koodduuument tpenus. Cuna cOnpoTUBICHUS NMPH ABIKEHUH Tea B
KUJKOCTHU WIH rase.

[ToctynarenpHoO€e 1 BpalllaTelbHOE ABM)KEHHUE a0COIIOTHO TBEPIOTO TeENa.

MOMEHT CuJIbl OTHOCUTEIBHO OCH BpauieHus. [1neuo cunbl. YciioBus paBHOBeCUs TBEPLOTO Tea.

TexHuueckue ycTpoHcTBa U MPaKTHUECKOE NPUMEHEHUE: MOAIINIHUKY, JIBUKEHUE UCKYCCTBEHHBIX
CIIyTHUKOB.

JeMoHcTpanuu.

SIBiEeHME HHEPLMH.

CpaBHeHuE Macc B3aUMOJICHCTBYIOIINX TEJI.

BTtopoii 3akon HeroToHa.

N3mepenue cuil.

CrnoxxeHue cuil.

3aBUCHUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiii.

HesecomocTs. Bec Tena npu ycKOpeHHOM NOABEME U NAJCHHUH.

CpaBHeHUE CUJT TPEHUS TOKOSI, KAUEHUS U CKOJIbKECHHUS.

VYcnosus paBHOBECHs TBEPAOTO Tesa. Buasl paBHOBECHS.

YyeHnueckuil SKCIIEpUMEHT, J1abopaTOpHbIE PadOTHI

N3yueHue aBM>keHUs OpycKa 110 HaKJIOHHOM MIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOLIUX B MPYKUHE U PE3UHOBOM 0Opaslie, oT
ux nedopmManuu.

HccnenoBanue ycioBUi paBHOBECHUS TBEPIOTO TeJa, UMEIOIIEr0 OCh BPAIIEHHUS.

6.2.3. Tema 3. 3aKOHBI COXpaHEHHUSI B MEXAHHKE.

Umnynsc MaTepualibHOM TOYKHM (Te€na), CHCTEMbl MaTepuUajbHBIX Todek. MMmynbc cuiibl u
WU3MEHEHNE UMITYyJIbCca TeJa. 3aKOH COXPaHEHUs UMITYJbca. PeakTUBHOE ABM)KEHUE.

Pabora cuibl. MOIIHOCTH CHIIEBI.

Kunernueckas sHeprust MaTepuaibHOM Touku. Teopema 00 N3MEHEHUN KHHETUYECKON SHEPTUH.

[TorenunanbHast sHeprusa. IloreHuumanbHast sHeprusi ymnpyro JehOPMHUPOBAHHON MPYKUHBI.
[TorennuanbHast SHEprus Teja BOIU3U MOBEPXHOCTH 3eMJIH.

[ToreHunanbHbIE U HEMOTEHLUATIbHBIE CHIIbl. CBsI3b pabOThl HEMOTEHIUATIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKON SHEPTUN CUCTEMBI TeJl. 3AKOH COXPAHEHUsI MEXAHUYECKOM dHEPIUN.

VYrpyrue u Heynpyrue CTOIKHOBEHHUS.

TexHnueckue ycTpoicTBa M NMPAKTHUECKOE MPUMEHEHHE: BOJOMET, KONEP, MPYKUHHBIM MUCTOJIET,
JBUKEHHE PaKerT.

JeMoHcTpanuu.

3aKOH COXpaHEeHMsI UMITYJIbCa.



PeaktuBHOE nBHXKEHUE.

[Tepexo MOTEHITMAIBHON YHEPTUH B KHHETUYECKYIO U 0OpaTHO.

Y4eHn4ecKkuil HKCIIEpUMEHT, TabopaTOpHbIE pabOThHI

N3ydeHne abCOTIOTHO HEYNIPYToro yAapa ¢ MOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX MasiTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C W3MEHEHHMEM MEXaHMYECKOW SHEprHH Tella Ha IMpHUMEpe
pacTsKEHUs PE3UHOBOIO KIyTa.

6.3. Paznen 3. MonekynsipHas (pu3nKa U TEPMOAMHAMUKA.

6.3.1. Tema 1. OCHOBBI MOJICKYJIAPHO-KUHETHYECKOU TCOPHH.

OCHOBHBIE TIOJIO)KEHUSI MOJICKYJIIPHO-KMHETUYECKOH TEOPUHM W HMX ONBITHOE OOOCHOBaHHE.
Bbpoynosckoe newxkenue. Juddysus. Xapakrep IBUKEHUS U B3aUMOICHCTBUS YacTHI] BemiecTBa. Moaenu
CTPOCHUS T'a30B, KUAKOCTEH M TBEPABIX TelI M OOBSICHEHHE CBOWCTB BEIIECTBA HAa OCHOBE 3TUX MOJEIEH.
Macca u pazmepsl Mosiekys. KonnuectBo BeniectBa. [loctosiHHas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopenp uaeanbHoro raza. OCHOBHOE YpaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPHUH HJIEATBHOIO
raza. AOcoytoTHasI TemMIieparypa Kak Mepa CpeJHEll KMHETUYECKOW SHEPruu TEIUIOBOIO JABHMIKEHUS YacTHUIL
raza. [llkana temneparyp KenbBunHa. ['a3oBbie 3akoHbl. YpaBHeHue MenpaeneeBa—Knanelipona. 3akoH
HansToHa. M3o0mporeccsl B WACaTbHOM ra3e € IOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ 'paduueckoe
MIpeJICTaBICHHUE U30IIPOLIECCOB: U30TEPMa, U30X0pa, n3obapa.

TexHu4eckue ycTpoucTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

JlemoHcTpanuu.

OnbITHI, TOKa3bIBAIONINE TUCKPETHOE CTPOEHHUE BEMIeCTBA, (hoTorpadmu MOJEKYST OpPraHHYECKUX
COETUHEHUH.

OmnpiTe! 0 AU(PY3UH KUAKOCTEHN U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mogens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOCHCTBHUS.

Monens, WUTIOCTpUPYIOLIAs IPUPOLY JaBICHUS ra3a Ha CTEHKH cOocya.

OnBIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30IPOLIECCHI.

Y4eHn4eckuid HIKCIIEpUMEHT, J1TabopaTOpHbIE pabOTHI

Omnpenenenne macchl BO3AyXa B KJIACCHOM KOMHATe€ Ha OCHOBE H3MEpeHUH 00bEMa KOMHATHI,
JABJICHUS U TEMIIepaTyphl BO3/lyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXy ITapaMeTpaMu COCTOSIHUS pa3peKEHHOT0 Tasa.

6.3.2. Tema 2. OCHOBBI TEPMOMHAMHUKH.

TepmoauHaMudeckas cuctreMa. BHYTpeHHss SHeprusi TepMOJMHAMUYECKON CUCTEMBI M CIIOCOOBI €€
n3MeHenus. KonnyectBo TemnoTsl U pabota. BHyTpeHHss 3HEprusi 0IHOATOMHOTO HUJ€aJIbHOTO raza. Bumipl
TEIUIONEPElay: TEIUIONPOBOAHOCTb, KOHBEKIMs, H3IydeHHE. YJelbHas TEIUIOEMKOCTh BEILECTBA.
KonnuecTBo TemoThl pH Temjonepeaaye.

[TonsTue 06 anunabaTHOM mporuecce. [lepBblit 3akoH TepMoarHaMuKU. [IpruMeHeHne nepBoro 3aKoHa
TEPMOJMHAMUKU K n3onporneccam. I'paduyeckas uHTepnperanus paboThl rasa.

Bropoii 3akoH TepmoanHamMuku. HeoOpaTuMoCTh pOLECCOB B IPUPOJIE.

TermoBple Mammubl. [IpuHnunel AeicTBus TerioBbIx MamuH. [IpeoOpa3oBanus sHeEpruum B
TerIoBeIX MamuHax. Koadouiment mnonesnoro paedctBus TteruoBod wmammuebl. Llukn Kapro u ero
KO3 (HULIMEHT MOJIe3HOro JEHCTBUS. DKOIOrHUECKre TPOOJIeMbl TEMII0IHEPTETHKY.

TexHuueckue ycTpolcTBa M IPAKTUYECKOE IPUMEHEHME: JABUIaTelb BHYTPEHHETO CrOpaHMs,
OBITOBON XOJOJUIBHUK, KOHIUITMOHED.

JleMoHCcTpanuu.

V3MeHeHre BHYTpEHHEN SHEpruu Teja MpU COBEPUICHUH palOThI: BbUIET MPOOKU U3 OYTBHUIKU IO
JeMCTBUEM CXKATOT0 BO3lyXa, HarpeBaHue 3(pupa B JaTyHHOH TpyOKe MyTEéM TpeHUs (BUICOAEMOHCTPALIUA).

W3meHeHne BHYTpeHHEH sHepruu (TemrepaTypsl) Tela Ipy Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHHIO BO3TyXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu napoBoit TypOUHBI, IBUTATENSl BHYTPEHHETO CrOpaHUsl, PEaKTUBHOI'O JABUTATEs.

VYyeHn4eckui HKCIIepUMEHT, 1abopaTOpHbIE pabOThI

N3mepenne yaenbHON TeMT0EMKOCTH.

Tema 3. ArperaTHble cOcTOsIHUSA BenlecTBa. Pa3oBble NEPEXOIBI.

[TapooOpa3oBanue u kKoHAeHcamus. lcnapenwme u kumneHue. AOCONMIOTHAsSE W OTHOCHUTEIbHAsS



BIIQXKHOCTH BO31yxa. HacklleHHbIH map. Y aenpHas TerioTa napoodpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPHI
KHUIIEHUS OT JIaBJICHUSA.

Teépnoe Teno. Kpucrammmueckue u amopQHble Teaa. AHU30TPOIUS CBOWCTB KpHCTALIOB. Kuakue
kpuctauibl. CoBpeMeHHble MaTepuasibl. [lnaBnenne u Kpuctamnusauus. YenbHas TEIUIOTa IUJIaBICHUS.
Cybmumarus.

YpaBHEeHHE TEIIOBOTO OanaHca.

TexHuueckue ycTpoHCTBa M NMPAKTUYECKOE NMPUMEHEHHUE: TUTPOMETP M IICUXPOMETP, KaJOPUMETP,
TEXHOJIOTHH MOJy4YE€HUsI COBPEMEHHBIX MaTEPHUAIIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUU.

JeMoHcTpanuu.

CBoiicTBa HaCBIILIEHHBIX MTAPOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

CniocoObl U3MepeHus BIKHOCTH.

Habumronenne HarpeBaHus U IJIaBIEHUS KPUCTAUIMYECKOTO BELLIECTBA.

JleMOoHCTpanus KpuCTauioB.

Y4eHn4ecKkuid HKCIIEpUMEHT, 1TabopaTopHbIE pabOThHI

W3mepeHrie OTHOCUTENBHON BJIAXKHOCTH BO3yXa.

6.4. Paznen 4. DnekTpoAMHAMUKA.

6.4.1. Tema 1. DnexTpocTaTuka.

OnexTpuzauus Tel. ONeKTpuyeckuil 3apsn. JlBa Buja anekTpuyeckux 3apsiioB. [IpoBogHukw,
JTURJIEKTPUKU U TTOJIYIIPOBOJHUKH. 3aKOH COXPAHEHHUS SJIEKTPUUYECKOTO 3aps/a.

B3aumoneiictue 3apsanoB. 3akon Kymnona. TodedHbll aMeKTpUUECKUi 3apsij. DIEKTPUIECKOE TOJIe.
Hamnpsixénnocts  anexktpuyeckoro mnojs. IlpuHnmn cynepno3uuuu  3J€KTpUYECKUX moieil. JluHum
HaNpsKEHHOCTH AJIEKTPUYECKOTO TTOJISL.

Pabora cun snekrpocratuueckoro mousd. [lotenmman. PazHocTs moreHnuanoB. IlpoBoaHuku u
JUBJIEKTPUKHU B DJIEKTPOCTATUUYECKOM TToJie. J{uanekTpruyeckas IpoOHUIaeMOCTb.

OnekTpoéMkocTb. KoHeHcaTop. DeKTpOEMKOCTh MIIOCKOIO0 KOHJIEHCATOPA. DHEPrusl 3apsyKeHHOIO
KOHJIEHCATOopA.

TexHuueckue ycTpolicTBA M MPAKTUYECKOE IMPUMEHEHHE:  3JIEKTPOCKON,  3JIEKTPOMETP,
AJEKTPOCTATUYECKAs 3allluTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB, KOHJEHCATOP, KOMMPOBAIIBHBIN ammapar,
CTPYMHBII IPUHTED.

JeMmoHcTpanmy.

Y CTpoiCTBO U IPUHLIUI JEHCTBUS DJIEKTPOMETPA.

BzaumopeiicTBre Ha’IEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE T0JIE 3apsHKEHHBIX TEl.

[TpoBOAHMKH B 3JIEKTPOCTATHYECKOM TIOJIE.

DINeKTpocTaTUYEeCKas 3allluTa.

JIMdIeKTpUKY B JIEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTb JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOIAAH IUIACTUH, PACCTOSIHUS MEXIY
HUMHU U TUAJIEKTPUUYECKON TPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHIEHCATOoPA.

YyeHnueckuil SKCIIepUMEHT, J1abopaTOpHbIE padOThI

N3mepeHnue 21eKTpOEMKOCTH KOHIEHCATOpa.

6.4.2. Tema 2. [ToCTOSHHBIN IMEKTPUUSCKUH TOK. TOKH B pa3IMIHBIX CpE/Iax.

DNEKTPUYECKUH TOK. Y CIOBHSI CYLIECTBOBAHMSI JIEKTpUUECKOro Toka. Mcrounuku Toka. Cuma Toka.
[TocTossHHBIN TOK.

Hanpspxenue. 3akon Oma aiig ydacTka Henu.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIbHOE CONpOTHBJIEHHME BemecTBa. [locienoBarensHoe,
NapajuIeIbHOE, CMEIIAHHOE COEAMHEHNE ITPOBOJHHUKOB.

Pabota snexktpuueckoro Toka. 3akoH Jlxoyns—JIenia. MOIHOCT 3IEKTPUIECKOTO TOKA.

DNEKTPOABMKYILAs CHUJIA U BHYTPEHHEE CONMPOTHBIIEHHE MCTOYHMKA TOKa. 3akoH Oma uisi OJIHOM
(3aMKHYTOI) 251ekTpuueckoit nemu. KopoTkoe 3aMbIkaHue.

OJNEKTpOHHAs MPOBOJAUMOCTh TBEPIBIX METAUIOB. 3aBUCHMOCTb CONPOTUBIIEHHUS METAJJIOB OT
temneparypbl. CBEpXIPOBOAUMOCTb.

DNIeKTpUUYECKH TOK B Bakyyme. CBOMCTBA 3J1EKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHAss W MpPUMECHask MPOBOAMMOCTh MOJIYNPOBOAHUKOB. CBoiicTBa p—N-



nepexoza. [loaynpoBogHUKOBEIE TPHOOPHI.

DNEKTpUUECKU TOK B PAcTBOPAaxX M paciljlaBaX AJIEKTPOJIUTOB. DIEKTPOIUTHUECKAs AMCCOLUALIMSL.
DneKTponus3.

DJIEKTPUUYECKUH TOK B Tazax. CaMOCTOSTEIbHBIA U HECAMOCTOSITENbHBIN pa3psan. Monuus. [lnazma.

TexHuueckue yCTpoiicTBa W IPAKTUUECKOE IIPUMEHEHUE: aMmIepMeTp, BOJBTMETp, peocTar,
UCTOYHUKUA TOKa, OJIJIEKTPOHArpeBaTejbHble MPUOOPHI, 3IIEKTPOOCBETUTENbHbIE MPUOOPBL, TEPMOMETP
CONIPOTHBIICHUS, BAaKYyMHBIH JHOJ, TEPMHUCTOPHl M (POTOPE3UCTOPHI, IOIYIIPOBOJAHUKOBBIA JHOJ,
rajibBaHUKa.

JeMoHcTpanuu.

W3mepeHnue cuibl TOKa U HaIPSHKCHUS.

3aBUCUMOCTb COINPOTUBIICHUS LUIMHAPUYECKUX IPOBOJAHMKOB OT JUIMHBI, IJIOLIAAM IONEPEYHOrO
CEUeHUs U MaTepuana.

CMelaHHOE COEIMHEHUE POBOIHUKOB.

[Ipsimoe u3MepeHue 3IeKTPOABMKYIIEH cuibl. KopoTkoe 3aMblkaHHe TralbBAHMUYECKOTO dJIEMEHTa U
OLIEHKAa BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTh COIIPOTUBIICHUS METAJUIOB OT TEMIEPATYpPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psii ¥ IPOBOJAUMOCTH BO3/1yXa.

OaHOCTOPOHHSIS POBOJIUMOCTD JTUOJIA.

Y4eHUYECKUH IKCIEPUMEHT, 1a00paTOpHbIE pabOThI

N3ydeHne CMEIIaHHOTO COEIMHEHMS PE3UCTOPOB.

H3mepeHnue 37eKTPOABUKYIIEH CHUIIbl MCTOYHMKA TOKA U €0 BHYTPEHHETO COMPOTUBICHUS.

HabGmonenue anexrpomnusa.

6.5. MexnpeaMeTHbIE CBS3H.

Wzydenune kypca Gusnku 6a30Boro ypoBHs B 10 K1acce OCyMIECTBISICTCS ¢ YIETOM COJEPIKATECIIBHBIX
MEXIMPEIMETHBIX CBSI3€H C KypcaMi MaTeMaTUKH, OMOJIOTHH, XUMHH, reorpaduu U TEXHOJIOTUH.

MexnpeamMeTHble MOHSTHS, CBSA3aHHBIE C H3YYEHHEM METO/J0B HAY4YHOI'O I103HAHUS: SIBJICHUE,
HayuyHbli (akT, rHUNoTe3a, (¢uU3NUeCKas BEIWYMHA, 3aKOH, TEOpHs, HaONIO/IeHNuEe, OSKCIEPUMEHT,
MOJIETUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Maremaruka: pelieHHe CHCTeMbl YpaBHEHHH, nuHelHas ¢QyHKIus, napabona, rumepbona, uX
rpadUKu U CBOWCTBA, TPUTOHOMETPUUYECKHE (YHKIIMH: CUHYC, KOCHHYC, TAHT€HC, KOTAaHI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO, BEKTOPBI U UX MPOEKIIMHM Ha OCH KOOPJAUHAT, CII0KEHHE BEKTOPOB.

buonorus: MexaHuyeckoe JABHKEHUE B JKUBOM mpupoze, tuddysus, ocMoc, TEI00OMEH >KUBBIX
OpPraHu3MoB (BUBI TEIUIONEpEIadt, TEMJIOBOE PAaBHOBECHUE), DIICKTPUUECKHE SBJICHUS B )KUBOM MpHUpO/IE.

XUMHUS: JUCKPETHOE CTPOEHUE BEIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA, MOJISIpHAs
Macca, TEIUIOBbIE CBOMCTBA TBEPIABIX TEJ, JKUJIKOCTEM M Ta30B, JJIEKTPUUECKHE CBOMCTBA METAIIOB,
ANEKTPOIUTUYECKAs TUCCOIMAIIMSI, TaJIbBaHHKA.

['eorpadus: BIa)KHOCTH BO3/lyXa, BETPbI, OapoMeTp, TEPMOMETP.

TexHonorust: mpeodpa3oBaHue JABHKEHUHN C UCIOJIb30BAaHUEM MEXAaHU3MOB, YUET TPEHUS B TEXHHKE,
MOJIIIUITHUKY, WCIOJb30BAHUE 3aKOHA COXpPAHEHUs HMMITyJbCa B TEXHUKE (pakeTa, BOJOMET M JpyTue),
JIBUTATEIb BHYTPEHHETO CrOpaHusi, napoBas TypOHHa, OBITOBOM XOJIOAMIBHUK, KOHAUIIMOHED, TEXHOJIOTHU
MIOJIyYEHUSI COBPEMEHHBIX MaTepHalloB, B TOM 4YHCIE€ HAHOMATEpUalOB, M HAHOTEXHOJIOTHH,
ANEKTPOCTaTUYECKAsl  3allliTa, 3a3eMJIEHUE  DJIEKTPONpPUOOpPOB,  KCEPOKC, CTPYHHBIM  TIpUHTED,
3JIEKTpOHArpeBaTeIbHble PUOOPHI, IEKTPOOCBETUTENIbHbIE TPUOOPHI, raJIbBaHUKA.

7. Conepxanue ooyuenus B 11 kiacce.

7.1. Paznen 4. DnekTpoAMHaMUKA.

7.1.1. Tema 3. MarauTHoOe moJie. DJIEKTPOMArHUTHAS] HHIYKITHS.

[TocrosiHHBIE MarHuTHL. B3anMopelicTBHE IOCTOSIHHBIX MarHuToB. MarautHoe nose. Bektop
MarHuTHOM WHAYKIMHU. [IpyHIMO Cynepno3sMuyMy MarHUTHBIX Modei. JIMHWM MarHuTHOM WHAYKIMH.
KapTtuna nuHuii MarHuTHOW WHAYKIIUU TOJIS TOCTOSTHHBIX MarHUTOB.

MaruauTtHoe nosie npoBOJHUKA ¢ TOKOM. KapTuMHa NMHUN MHAYKIMHW MarHUTHOTO TOJS JAJIMHHOTO
IIPSIMOTO TMPOBOJHUKA M 3aMKHYTOIO KOJBLEBOIO IMPOBOJ-HUKA, KATYyIIKM C TOKOM. OmelT Opcrena.
B3anmoneiicTBre MPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAaIIPaBJICHUE.

Cuna Jlopenua, €€ Monynab M HampasiieHue. JIBH)KeHHME 3apsDKEHHOM YacTHUIbl B OJHOPOIHOM



MarHuTHOM noje. Padora cubl JlopeHa.

SIBNeHME AIEKTPOMArHUTHON UHAYKIMU. [[0TOK BEKTOpa MarHUTHOM MHIYKLIMH. DJICKTPOABUKYIIIAs
cuJia UHAYKLIMH. 3aKOH JIEKTPOMAarHUTHOM MHAYKIMU Papaes.

BuxpeBoe anexkTpuyeckoe nojie. DIEKTPOABUKYIAS CHIIA UHAYKIUMU B MPOBOJHMKE, JBHKYILEMCS
[IOCTYNATEIbHO B OJHOPOJHOM MarHMTHOM IOJI€.

IIpaBuio Jlenua.

NHayKTUBHOCTB. SIBI€HME CAMOMHIYKIIMHU. DJIEKTPOIBUIKYILAsl CHUJIa CAMOMHTYKIUH.

DHeprusi MarHUTHOT'O TOJIs1 KATYIIKHU C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHu4ecknue yCcTpoHCTBa U MPAKTHYECKOE NPUMEHEHHUE: IMOCTOSHHBIE MAarHUThI, 3JIEKTPOMAarHUThL,
AJIEKTPO/ABUIaTENb, YCKOPUTEININ AIEMEHTAPHBIX YaCTULl, UHAYKLHOHHAS [1€Yb.

JeMoHcTpanuu.

OmneiT OpcTena.

OTKJIOHEHUE AJIEKTPOHHOIO ITy4YKa MarHUTHBIM IOJIEM.

JIuHuY MHIYKIIUYA MarHUTHOTO TOJIS.

B3aumozeiicTBue AByX MPOBOJIHUKOB C TOKOM.

Cuta Ammiepa.

[HetictBue cuibl JIopeH11a Ha HOHBI 3JIEKTPOJIUTA.

SIBieHME ANEKTPOMArHUTHOM MHIYKIIUH.

[TpaBuio Jlenna.

3aBUCUMOCTb 3JIEKTPOJIBUKYIIEH CUIIbI HHIYKIIMH OT CKOPOCTH U3MEHEHUSI MarHUTHOT'O TIOTOKA.

SIBneHne caMOMHIYKIUU.

Y4eHHUECKUN YKCIIEPUMEHT, JIA0OpaTOPHBIC PAOOTEHI.

N3yueHne MarHuTHOTO NOJIsI KaTYLIKH C TOKOM.

Hccnenoanue neiiCTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBJICHUS JIEKTPOMATHUTHON MHAYKIUU.

7.2. Paznen 5. KoneGaHus 1 BOJIHBIL.

7.2.1. Tema 1. MexaHW4YECKHE U DJICKTPOMArHUTHBIC KOJICOAHMS.

Konebarenpnass cucrema. CBoOomHBIE MexaHWYeckHe KoyieOanus. ['apmMoHmdeckne KojaeOaHUs.
[lepuon, dactora, ammautyga u (aza xonebanuil. [lpyxuHHBII MasTHUK. MaTeMaTuyecKUid MasTHUK.
VYpaBHeHHe rapMoOHHUecKuX Kosnebanuil. [IpeBpaiienue 3Heprun Npu rapMOHMYECKUX KOJIeOaHUX.

Koneb6arenbublilf KoHTYp. CBOOOIHBIE 3JIEKTPOMATHUTHBIE KOJIEOAHUS B UJCATILHOM KOJI€0aTeIbHOM
KOHType. AHaJIOTH MEXIy MEXaHMYECKMMM M 3JEeKTPOMarHUTHbIMU KosiebaHusimu. @opmyna TomcoHa.
3aKOH COXpaHEHHUs SPHEPTUH B UJICATIbHOM KOJIe0aTeIbHOM KOHTYpE.

[IpencraBienue o 3aTyxaroumx KojeOaHusX. BriHyXIeHHbIE MexaHHuecKue KoneOaHus. Pe3oHaHc.
BreinyKeHHBIE 2TIEKTPOMAarHUTHBIE KOJIeOaHUsl.

[lepemennbiii  Tok. CHHYCOMJAJIBHBI MEPEMEHHbIH TOK. MOIIHOCTh TEPEMEHHOIO TOKa.
AMIUIUTYAHOE U JEHCTBYIOIIEE 3HAUEHHUE CUJIbI TOKA U HATIPSIKEHUS.

Tpanchopmarop. IlpousBoactBo, mepegada u  MOTpPeOJIGHHE  DIEKTPUUYECKONW  DHEPTHUH.
OKOJIOTHYECKHE PUCKH MPU NPOU3BOJACTBE dJIEKTPOIHEPruu. KynpTypa HCIOIB30BaHUS 3JIEKTPOIHEPTUHU B
MOBCEIHEBHON XU3HU.

TexHuueckne ycTpoWcCTBa M IPAKTHYECKOE IPUMEHEHME: DJJIEKTPUYECKHM 3BOHOK, TI'€HEpaTop
MIEPEMEHHOT0 TOKa, JIMHUU AJIEKTporepeaay.

JleMoHCcTpanuu.

HccnenoBanue napameTpoB KojiedaTeNbHOM cucTeMbl (PY>KUHHBIN WM MAaTeMAaTUYECKUN MasTHUK).

Habmonenue 3aTyxaronmx Koyiebanui.

HccnenoBanue CBOMCTB BEIHYK/IEHHBIX KOJICOAHUH.

Hab6mronenue pe3onanca.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

OcuuniorpaMmsel (3aBUCUMOCTH CHUJIBI TOKa U HANpPsDKEHUS OT BPEMEHHU) JJIS 3JIEKTPOMArHUTHBIX
KoJ1eOaHuH.

Pe3oHanc mnpu 1nocnenoBaTENbHOM COEAMHEHMM PE3UCTOpa, KAaTyUIKW HWHAYKTUBHOCTH U
KOHJIEHCATOopa.

Mopnens IMHUY 3JIEKTPOIIEpe1adH.

YyeHnueckuil SKCIIepUMEeHT, J1abopaTOpHbIE pabOThI



HccnenoBanue 3aBHCUMOCTH MEPUOJIa MAJIBIX KOJI€OaHWH rpy3a Ha HUTH OT JUIMHBI HUTH M MAacChl
rpy3a.

HccnenoBaHue NEpeMEHHOT0 TOKAa B ILENMHM W3 IOCIEI0BAaTEIIbHO COEIMHEHHBIX KOHAEHCATOPA,
KaTYLIKH U PE3UCTOpa.

7.2.2. Tema 2. MexaHU4YeCKHE U SJIEKTPOMATHUTHBIC BOJTHBI.

Mexanudeckue BOJIHBI, YCI0BUs pactpoctpanenus. Ilepuoa. CkopocTe pacnpocTpaHeHUs U JJIMHA
BoJHBL [lonepeunsie u mpo1oabHbIe BOJIHBL. MHTephepeHus u qudpakiuus MeXaHHUYECKUX BOJH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

ONEeKTPOMAarHUTHBIE BOJHBI. Y CIOBHUS M3JIYy4YE€HHUs JIEKTPOMAarHUTHBIX BOJH. B3auMHas opueHTanus
BekTopoB E, B, v B nanexkrpomarHutHOi BosiHEe. CBOWCTBA 3JEKTPOMArHUTHBIX BOJIH: OTpa)k€HUE,
npeJoMIIeHUE, oysipu3anus, Audpaxus, uareppepernns. CKopocTb JIEKTPOMArHUTHBIX BOJH.

[Ikana 31eKTpOMarHUTHBIX BOJH. [IpuMeHeHre 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

IIpuHIMIIBI pagnoCBA3U U TeleBuaeHUs. Pagnonokanusi.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOILIEH CPebl.

TexHuueckue ycTpocTBa M IPAKTHUECKOE IPUMEHEHHE: MY3bIKAJbHBIE HHCTPYMEHTHI,
YIbTPa3BYKOBasl IUAarHOCTHKAa B TEXHUKE W MEAMIMHE, pajap, pPaauONpUEMHHUK, TEJIEBH30p, AHTCHHA,
tenepon, CBU-neus.

JlemoHcTpanuu.

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Koneo6:mromeecs Teno Kak HCTOUYHUK 3BYKa.

Habumronenne otpaxkeHus U IPEIOMIICHUS MEXaHUYECKUX BOJIH.

Habmronenue nntepdepeHny U AuPpakini MEXaHM4eCKUX BOJH.

3BYKOBOH pE30HAHC.

Habmtoienue cBsi3u TpPOMKOCTH 3BYKa U BHICOTHI TOHA C aMIUIUTYAON U 4aCTOTON KOJIeOaHMiA.

HccnenoBanue CBOWCTB 3JEKTPOMAarHUTHBIX BOJH: OTpPaKEHHE, IPEIOMIICHUE, TOJsSpU3aLus,
mudpaknus, HHTepdepeHIus.

7.2.3. Tema 3. OnTuka.

I'eomerpuueckas ontuka. IIpsmonuHeliHOe pacnpocTpaHEHUE CBETa B OJHOPOAHOM cpene. Jlyu
cBera. TOUeUHbI NCTOYHUK CBETA.

OTtpaxkeHue cBeta. 3aKOHbBI OTpaskeHus cBeta. [locTpoeHne n3o0paskeHuit B IIIOCKOM 3epKalie.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOIIOTHBIN TTOKa3arenb npenomieHus. [lomHoe
BHYTpEHHee oTpaykeHue. [IpeaenbHblil yros MoJHOrO BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceeta. CioxkHbIli cocTaB 6enoro cera. L{ser.

CoOuparomue 1 pacceuBaroliye JUH3bl. ToHKasg JauH3a. POKYCHOE pacCTOSHUE M ONTHYECKas Cuiia
ToHKOM JuH3bl. [locTpoeHne M300pakeHUil B cOOMparoluX U paccenBaroIux JnH3ax. dopmyna TOHKOM
JIMH3bI. Y BEJIMYEHUE, 1aBaEMOE JINH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBas onrtuka. HHTepdepenius cBera. KorepeHTHble HCTOYHMKH. YCIIOBHS HaOJIOJICHUS
MakCUMyMOB M MHMHMMYMOB B UHTEp(EpPEHIIMOHHON KapTHHE OT JBYX CHH(}a3HBIX KOTE€PEHTHBIX
HCTOYHUKOB.

Hudpaxnus ceera. Judpakunonnas pemérka. YciaoBue HaONIOACHUS TJIaBHBIX MAaKCUMYMOB IpH
Na/IEeHU MOHOXPOMAaTHYECKOT0 CBETa Ha IU(PAKIIMOHHYIO PEHIETKY.

[Tonsipusanus ceera.

TexHUueckue ycTpoiicTBa U MpakTHUECKOE MPUMEHEHHUE: OUKH, JIyna, (hoToanmnapar, npoeKIMOHHbINA
anmnapat, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAs ONTUKA, TU(PpaKIIMOHHAs pelIETKa, MOJISPOUI.

JleMoHCcTpanuu.

[TpstmonuHetHOE paclipocTpaHeHHe, OTpakeHUe U npenoMieHue ceera. OnTruueckue mpruOopsl.

ITonHoe BHyTpeHHEE OTpaxkeHue. Mojieab CBETOBOAA.

UccnenoBanue CBOMCTB M300payKeHUM B JIMH3aX.

Mopnenn MUKpOCKOIa, TEIECKOTIA.

Hab6nronenue natepdepeHIiinm crera.

Habmonenue nugpakiuu cera.

Hab6nronenue aucnepcun cBera.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Toryuenue criekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.



Habmionenue nonsipu3aniu cBeTa.

YueHn4YeCcKuil SKCIIEPUMEHT, J1a00paTOpHBIC PAOOTHI

N3mepeHnue nokasaresns npeaoMIIeHHUs CTEKIIA.

HccnenoBanue CBOMCTB M300paKeHUM B JIMH3aX.

HabGnronenue qucnepcuu certa.

7.3. Paznien 6. OCHOBBI CIEIIUATIBHOM TEOPHUH OTHOCUTEIIHHOCTH.

I'paHunBl  NPUMEHMMOCTM — KJIACCHMYECKOM  MeXxaHuku. IlocTynmarel  cnenuanbHOHM — TEOpHUH
OTHOCHUTEJIbHOCTH: WHBAPUAHTHOCTh MOJYJSl CKOPOCTHM CBE€Ta B BaKyyMe, NPUHLUII OTHOCUTEIBHOCTHU
DOWHIITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHH U COKPAILLEHUE JJIUHBI.

DHeprus U UMIYJIbC PEISTUBUCTCKON YaCTULIBI.

CBs13b MacCChl € PHEPTUEN U UMITYJIBCOM PEISATUBUCTCKOMN YaCTULIBI. DHEPI U OKOSL.

7.4. Paznen 7. KBanroBas ¢usuka.

7.4.1. Tema 1. DneMeHTHI KBAHTOBOI ONTUKU

®otonbl. Popmyna [Inanka cBsi3u 3HEpruu PoTOHA € €ro YaCTOTON. DHEPTUs U UMITYJIbC (DOTOHA.

OtkpeiTne u wuccienoBanre ¢orodddekxra. Omnbitel A.I'. CroneroBa. 3akoHbl (GoTodddekTa.
VYpaBuenue DiinmreiiHa i poroaddexra. «Kpacnas rpanuna» Gororddexra.

Hasnenue cBera. OnbiTel [1.H. JIeOGenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHUYecKue YCTPOICTBA M MPAKTUYECKOE MPUMEHEHHE: (OTOANIEMEHT, (POTOMATUHK, COJIHEUHAS
Oarapesi, CBETOHOI.

JlemoHcTpanuu.

®DoTo3ddeKT Ha YCTAaHOBKE ¢ IMHKOBOH TIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotodddexra.

Cseroauo.

Conneunas 6arapes.

7.4.2. Tema 2. CTpoeHHe aToMa.

Monens atoma Tomcona. OmbiTel Pesepdopna mo paccesnuto o -yactui. [lnanerapHas monenb
atoma. [loctynarel bopa. U3nydenune m mornomieare (OTOHOB IMPH IMEPEXOJE aroMa C OJHOTO YpPOBHS
SHepruu Ha apyroil. Buasl cnektpoB. CrieKTp ypOBHEH 3HEpruu aTomMa BOJI0OpoJa.

BousiHoBBI€ cBOMcTBa yacTull. Bosubl ne bpoinsa. KopmyckyiisipHO-BOJIHOBOM Tyanu3M.

CHoHTaHHOE U BBIHY)KJIEHHOE U3JIy4YEHHE.

TexHuuyeckue ycTpoHCTBa M MPaKTUYECKOE MPUMEHEHHE: CIEKTPAJIbHBIM aHamu3 (CHEKTPOCKOMN),
Jazep, KBaHTOBBIA KOMIIBIOTED.

JeMmoHcTpanmy.

Monens onsita Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmroienue nuHedvaTbIX CleKTPOB U3ITyUEHUS.

Jlazep.

YyeHnueckuil SKCIIepUMEHT, Ja0opaTOpHbIe padOoThI.

Habmronenue nuHeRvyaToro crexkTpa.

7.4.3. Tema 3. AToMHOE S71pO.

OKCHEepUMEHTHI, JOKa3bIBAIOIINE CII0XKHOCTh CTPOECHHUS s1ipa. OTKpBITHE PaTUOAKTUBHOCTU. OMBITHI
Pesepdopna mo ompeneneHHIo cocTaBa pajuMOaKTHBHOTO H3nyudeHus. CpoiicTBa anbda-, Oera-, ramma-
u3NydeHus. BnusiHue pairoakTHBHOCTH Ha )KMBBIE OPTaHU3MBI.

OtkpeiTHe TIpOTOHA U HelTpoHa. Hyknonnas mopens sapa ['eiizenOepra—MBanenko. 3apsn sapa.
MaccoBoe uncio sapa. M3otomnsl.

Anbda-pacnian. DIEKTpOHHBIH W  TO3UTPOHHBIA OeTa-pacman. ['amma-usnyueHue. 3aKkoH
PaZMoaKTUBHOIO pacraja.

DOHeprus cBA3M HYKJIOHOB B sizipe. SnepHble cuitbl. JledekT Macchl spa.

S nepusle peaknnu. [lenenue u CUHTE3 SAED.

SAnepubiii peaktop. TepmosimepHbiii cuHTe3. IIpoOneMbl W HEPCHEKTHBHI SIEPHON SHEPTETHUKH.
DKOJIOTHYECKHE aCMEKThI SIIE€PHON SHEPTeTHKU.

DneMeHTapHble YacTulibl. OTKPBITHE TO3UTPOHA.

MeTto/p1 HaOIIOIEHUS M PErUCTPAIH 3JIEMEHTAPHBIX YaCTHUL.



OyHnameHTaIbHBIE B3auMoecTBus. EquHCTBO (prsnueckoil KapTUHBI MUDpA.

TexHuueckrne ycTpoHMCTBa M MPAKTHYECKOE MPUMEHEHHE: 0O3UMETP, Kamepa BuibcoHa, simepHbIN
peakTop, aToMHast 6oM0a.

JemoHcTpanmu.

CuéTurK MOHU3UPYIOLUX YACTHII.

Y4eHUYEeCKU IKCIIEPUMEHT, JJaOOpaTOpHbIE pabOThI

HccnenoBanue TpeKoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).

7.5. Paznien 8. DieMeHTHI aCTPOHOMUH U aCTPO(DHU3UKH.

Ortanbl pa3BUTHA acTpoHOMHUH. [TpHKiIaHOE 1 MUPOBO33PEHYECKOE 3HAUEHUE ACTPOHOMUM.

Bun 38é€31H0r0 Heba. Co3Be3nus, spKue 3BE3/1bl, JIAaHETHI, X BUAUMOE JABHKEHUE.

ConneuHas cucrema.

Counnne. CosiHeuHasi akTUBHOCTh. Mcrounuk sHeprum ConHua u 3BE371. 3BE3IbI, UX OCHOBHBIE
XapakTEepUCTUKU.  JluarpamMma  «CHEKTpajbHBI  KJIacC  —  CBETHUMOCTb».  3BE3/bl  TJIaBHOU
[IOCJIEI0BATEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETHUMOCTbY» I 3BE3J] IVIABHOM IOCJIEN0BATEIBHOCTH.
Buytpennee ctpoenue 3B&31. COBpEMEHHbIE NPEACTABICHUS O NPOUCXOXKAEHUU U 3Boatounu ConHua u
3BE3. DTanbl )KU3HHU 3BE3.

Mueunsiii [1yts — Hama "anaktuka. [lonoxenue u neuxenue Connua B ['anaktuke. Turbl rajakTuk.
Panuoranaktuku u kBa3zapel. UEpHbIE ABIPHI B A/1pax rajJakTUK.

Bcenennas. Pacmpenne Bceenennoil. 3akon XabG6ma. Pasberanue ramaktuk. Teopus boimbmioro
B3pbIBa. PeIMKTOBOE M3IIydueHHE.

MacmrabHnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpo6iieMbl aCTPOHOMUH.

Yyenunueckre HaOIIOIECHUS.

Habmionenuss HEBOOPYXKEHHBIM TJIA30M C HCIIOJIB30BAHUEM KOMIIBIOTEPHBIX TMPUIOKEHUH Ui
OTIpEJICIICHUS TIOJIOKEHUsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3nusi CeBepHOro
MOJTyIIapusi U sIpKUe 3BE3/bL.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro ITytu.

7.6. O6o0mIaromIee MOBTOPEHHE.

Ponp ¢u3mkym u acTpoHOMHHM B SKOHOMHYECKOW, TEXHOJOTHYECKOH, COIHMAIBLHOM W ITHUYECKOU
cdepax AesITeNbHOCTH YEeIOBEKa, POJb U MECTO (PU3MKU M aCTPOHOMHMH B COBPEMEHHOW HAay4YHON KapTHHE
Mupa, poib (pusndeckoi Teopur B GOPMUPOBAHUU NPEACTABICHUN O (PU3MYECKON KapTUHE MHpa, MECTO
¢u3nyeckoil KapTWHBI MHpa B OOLIEM psAAY COBPEMEHHBIX €CTECTBEHHO-HAay4YHBIX IMpPEACTaBIECHUH O
MIPUPOJIE.

7.7. MexnpeaMeTHbIE CBSI3H.

N3yuenune kypca ¢pusuku 6a30Boro ypoBHs B 11 Kitacce oCymIeCTBISIETCS C YUETOM COAEPKATEITHHBIX
MEXITPEIMETHBIX CBSI3eH C KypcaMU MaTeMaTUKH, ONOJIOTUH, XMMUH, Freorpadu U TEXHOJIOTHH.

MexnpeamMeTHble MOHSTHS, CBS3aHHBIE C H3YYEHHEM METO/0B HAay4YHOIO IIO3HAHUS: SIBJICHUE,
Hay4yHbll (akT, runoresa, Qu3Mueckas BEIUYMHA, 3aKOH, TEOpHs, HaOII0JEHUE, HKCIEPUMEHT,
MOJIETUPOBAHUE, MOIEIb, U3MEPEHHE.

MaremaTuka: pelieHne CUCTEMBbl YPaBHEHU, TPUrOHOMETpHUYecKHe (YHKLIHHU: CHHYC, KOCHHYC,
TAQHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO, BEKTOPhl M WX MPOEKIUH Ha OCHU
KOOp/MHAT, CJOXXEHHWE BEKTOPOB, TNPOM3BOJIHBIE DSJEMEHTapHbIX (YHKUMH, TMpPU3HAKU TOA00HS
TPEYTroJbHUKOB, OINpeieJIeHHE IJIOaAN IUIOCKUX GUryp u o0bEma Ted.

Buonorusi: snexTpuueckue SBICHHUS B JKUBOW NpUpOjE, KosieOaTelabHbIE IBMKEHUS B JKUBOM
MIPUPO/IE, OTITUYECKUE SIBJICHUS B )KUBOI PUpPOJE, AeHCTBHE palallii Ha KUBbIE OPTaHU3MBbI.

XUMHSA: CTPOEHHME aTOMOB M MOJIEKYJN, KPHUCTaJUIMYECKAsl CTPYKTypa TBEPABIX TEJ, MEXaHU3MBbI
0o0pa30BaHMs KPUCTATUINYECKON PEIIETKH, CIEKTPAIbHBIN aHAIN3.

['eorpadusa: wmarHuTHBIE TONIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX pPyA, (QOTOChEMKA 3EMHOM
MTOBEPXHOCTH, MPEJCKA3aHNE 3eMIIETPSCEHUH.

TexHonorus:: JMHUM DJJEKTPOIEepenad, TIEeHepaTop IEPEMEHHOr0 TOKa, 3JIEKTPOJBUIaTEllb,
MHAYKIIMOHHAS Te4b, pajiap, paauoNnpuEMHIK, TEIeBU30p, aHTeHHa, TenedoH, CBY-neub, mpoeKInOHHbBII
anmapar, BOJIOKOHHas ONTHKA, COJTHEYHas OaTapes.

8. [lmanupyemMbie pe3ysibTaThl OCBOCHHUS TMPOTpaMMbl MO (PH3MKE Ha YpPOBHE CpPEIHErO OO0IIero
o0Opa3oBaHMUsI.

8.1. OcBoenmne yueOHOrOo mnpenmera «®Du3Mkay HA YpPOBHE CpPEIHETO OOIIEro oO0pa3oBaHUS



(mpoubHBIN YpOBEHB) TOMHKHO OOECIIEUUTh TOCTUKEHUE CIEAYIOUINX JTHYHOCTHBIX, METAlpPEAMETHBIX U
IIPEIMETHBIX 00pa30BaTEIbHBIX PE3YJILTATOB.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHUS yueOHOro npeamera «PU3uKa» JOIDKHBI OTPaykaThb TOTOBHOCTD
U CHOCOOHOCTh OOY4YarOLIMXCs PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEH MO3MLMEN JMYHOCTH,
CHCTEMOW LEHHOCTHBIX OpHUEHTAlWH, TO3UTUBHBIX BHYTPEHHHX YOEXKICHHH, COOTBETCTBYIOIIUX
TPAJULMOHHBIM IIEHHOCTSIM pPOCCHHCKOTO OOILECTBa, pACUIMPEHHE JKU3HEHHOI'O OIblTa M  OIbITa
JESTEIbHOCTH B IPOLIECCE pealn3alMi OCHOBHBIX HAlpaBICHUM BOCHUTATEIbHOW AEATEIBHOCTH, B TOM
4HCJIE B YaCTH:

1) rpaxx1aHCKOTrO BOCIIUTAHUSA:

c(OPMHUPOBAHHOCTb I'PAXKJAHCKON MO3ULIUU 00YYaIOLIErocst Kak akTUBHOI'O M OTBETCTBEHHOI'O YJICHA
POCCHIICKOTO 00IIEeCTBa;

IPUHATHE TPAJULMOHHBIX O0IIEYEIOBEYECKMX I'YMAHUCTHUECKUX U IEMOKPATHUECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO J€ATEIBHOCTh B HHTEPECaxX IpakJaHCKOro OOIIeCcTBa, y4acTBOBATh B
CaMOYIIpaBJICHUH B 00pa30BaTEe/IbHOW OpraHU3aIii;

YMEHHUE B3aWMOJICHCTBOBATh C COLMAIBHBIMA MHCTHUTYTAaMH B COOTBETCTBHHM C MX (DYHKIHUSAMH H
Ha3HAYCHUEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU 1E€ATEIIbHOCTH;

2) IaTpUOTUYECKOT0 BOCIIUTAHUS:

c(OpMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHIKEHHMSM DPOCCHUICKUX Y4YEHBIX B
obnacT (pU3MKH U TEXHHKE;

3) 1yXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS:

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT0 MIOBECHUS;

CHOCOOHOCTh OLIEHUBATh CHUTYallMI0O M IPUHUMAaThb OCO3HAHHBIE pEIIEHUs, OPUEHTUPYICh Ha
MOpaJIbHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH, B TOM YHUCJIE B JESITEIbHOCTH YYEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJla B IOCTPOEHUE YCTOMUNBOro OyyIero;

4) 3CTETUYECKOTO BOCIIUTAHUS:

JCTETUYECKOE OTHOUICHME K MHpY, BKIIOUYas D3CTETUKY HAy4yHOIO TBOPYECTBA, IIPHUCYILETO
¢busnveckoii Hayke;

5) TpyI0BOr0 BOCIIUTAHHUS:

MHTEpEC K DPa3IUYHBIM cepam MpodecCHOHATbHON AESITENbHOCTH, B TOM YHCIE CBSI3aHHBIM C
(GU3MKOM M TEeXHUKOW, YMEHHE COBEpIlaTh OCO3HAHHBIM BbIOOp Oyaymied mpodeccuu M peann30BbIBAThH
COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTb U CLIOCOOHOCTh K 00pa30BaHUIO U caMOOOPa30BaHUIO B 00J1aCTH (PU3UKHU HA MIPOTSHKEHUH
BCEH KHU3HU,

6) PKOJIOTHYECKOTO BOCTUTAHHS:

c(OpMUPOBAHHOCTh 3KOJIOTUYECKON KYJIBTYpPbI, OCO3HAHHE INI00AIbHOTO XapaKTepa IKOJIOTUYECKUX
npobiuem;

IJIAHUPOBAHUE W OCYLIECTBIICHUE JEHWCTBUUA B OKPYXKAIOIIEH CpeAe HAa OCHOBE 3HAHUS LEJel
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

Pacmmmpenune onbiTa AesITENbHOCTH 3KOJIOTMUYECKON HAIIPABIEHHOCTH Ha OCHOBE UMEIOIIMXCS 3HAHUN
1o (usuke;

7) IEHHOCTH HAyYHOTO MO3HAHHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
¢bu3znuecKoil HayKu;

OCO3HAHHME IIEHHOCTM HAy4YHOM JesATEeIbHOCTH, TOTOBHOCTh B TpPOIECCe HU3YYEHUS (DU3UKH
OCYILIECTBIIATH MPOEKTHYIO M UCCIIEI0BATENIbCKYIO EATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

8.2. B mporecce AOCTHXKEHHsI JMYHOCTHBIX PE3yJbTaTOB OCBOCHMS MPOrpamMMbl MO (U3MKE s
YPOBHSI CpeHETo 001ero o0pa3oBaHusl y O0YYarONIUXCsl COBEPIICHCTBYETCS AMOIIMOHABHBIA MHTEIJICKT,
npernoiararoImuil cpOpMUPOBAaHHOCTb:

CaMOCO3HaHUsl, BKJIIOYAIOIIEr0 CIOCOOHOCTh MOHMMATh CBOE IMOLMOHAIBHOE COCTOSHUE, BUJIETD
HanpaBJIeHUs Pa3BUTUS COOCTBEHHON SMOIIMOHAILHON C(ephbl, ObITh YBEPEHHBIM B ce0e€;

CaMOpEeryJIUpOBaHUs, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTh 3a CBOE
MOBEJICHHE, CIIOCOOHOCTh aJalTUPOBATHCS K AMOIMOHAIBHBIM M3MEHEHUSIM U IMPOSBIATh THOKOCTh, OBITH
OTKPBITHIM HOBOMY;



BHYTPEHHEH MOTHBAIIMH, BKIIOYAIONICH CTPEMJICHHE K JIOCTHIKEHHUIO IIENId M YCIEXY, ONTUMHU3M,
WHUIUATUBHOCTh, YMEHUE JIeWCTBOBATh, HCXO/I U3 CBOMX BO3ZMOYKHOCTEH;

OMMATHH, BKIIOYAIOIIEH CITOCOOHOCTh MOHUMATh 3MOIIMOHATILHOE COCTOSHUE IPYTUX, YUUTHIBATH €TO
IIPU OCYIIECTBIEHUU OOIIEHHUSI, CIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COIIMAJILHBIX HABHIKOB, BKIIIOUYAIONINX CIIOCOOHOCTH BBICTPAMBATH OTHOIICHUS C JPYTUMU JIOIABMH,
3a00TUTHCA, IPOSBISATH UHTEPEC U pa3pemiaTh KOHPIUKTHI.

8.3. MeranpenMeTHbIe pe3yabTaThl OCBOCHHUS MPOTPAMMEI CPETHETO OOIIET0 00pa30BaHUS TOJKHBI
OTpaXkaTh:

8.3.1. OBnageHne yHUBEPCATLHBIMH [TO3HABATEIIBHBIMU JICHCTBUSMH:

1) 6Ga3oBbIE JIOTHYECKUE ACHCTBUSA:

CaMOCTOSITENILHO (JOPMYITUPOBATH U aKTyaTU3UPOBAThH MIPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

OTIPEeIIATh LENH JeSTeIbHOCTH, 33JaBaTh MapaMeTphl U KPUTEPUH UX TOCTHIKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUMS B PACCMATPUBACMBIX (PM3NUCCKUX SBIICHUSX;

pa3palaThiBaTh IUIAH pELIEHUS MPOOJIEeMbl C Y4ETOM aHajau3a HMEIOIIMXCS MaTepUAIbHBIX U
HEMaTepUaIbHBIX PECypPCOB;

BHOCHTb KOPPEKTUBBI B JI€ATEIbHOCTh, OLICHUBATh COOTBETCTBHE DPE3Yy/IbTATOB IIEJSM, OLICHUBATH
PUCKU TIOCIIEACTBHIA NESTEILHOCTH,

KOOPJMHHUPOBATH U BBINOIHITH padOTy B YCIOBHIX PEaTbHOr0, BUPTYAIbHOTO M KOMOWHHUPOBAHHOTO
B3aMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIE UCCIIEIOBATEIIbCKUE ACHCTBUS:

BJIQ/IETh HAYYHOU TEPMHHOJIOTHEH, KIIFOUEBBIMH MOHATHAMHI U METOIaMU (PU3MUYECKOIN HAYKU;

BJIQJICTh HABBIKAMH y4eOHO-HCCIICIOBATEILCKON M TPOSKTHOW ACSITEILHOCTH B 00JIACTH (DHU3HKH,
CHOCOOHOCTBIO M TOTOBHOCTBHIO K CAMOCTOSITENIBHOMY TIOMCKY METOJOB pelIeHUs 3anad (PU3UIECKOro
COJICpKaHUsl, IPUMEHEHHUIO PA3JIMYHBIX METOIO0B MTO3HAHMUS;

BIQJIETh BHJAMU JEATEIBHOCTH 1O TMOJYYEHHIO HOBOTO 3HAHMS, €ro HHTEPIpeTalu,
PeoOpPa30BaHUIO U MMPUMECHEHHIO B PA3JIMYHBIX YUCOHBIX CUTYaIlUSAX, B TOM YKCJIC TIPHU CO3/IaHUU YICOHBIX
MIPOEKTOB B 00J1aCTH (HU3UKH;

BBISIBJISITH TIPUYUHHO-CIICJICTBEHHBIC CBS3M W aKTyalIM3MPOBATh 3a7ady, BBIIBUTATh THIIOTE3y ©¢
pellleHrs, HaXOAWTb apryMeHThl /i JO0Ka3aTelbCTBA CBOUX YTBEPXKACHHM, 3aJaBaTh MHapaMeTpbl M
KPUTEPHUU PEIICHUS;

AHAIM3UPOBATh TOJIYUCHHbIE B XOJI€ PEIICHUs 3aJayd Pe3yJIbTaThl, KPUTUYECKU OIICHHBATh HMX
JIOCTOBEPHOCTb, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSX;

CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3aJaUul B 00pa30BATENBbHON NEATEIHLHOCTH, B TOM YHCIIE
IIpU U3YyYEHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

YMETh MMePEHOCUTH 3HAHUS 110 (PU3MKE B IPAKTHUECKYIO 00J1aCTh KU3HEICATSILHOCTH,

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC WJICH, TIPEJIaraTh OPUTHHAIBHBIE TIOXObI U PEIICHHS,

CTaBUTH MPOOIEMBI U 3a]]a4H, TOMYCKAIOIINE ATbTepPHATHBHBIC PEIICHUSI.

3) paborta c uHbopmaIuei:

BJIQ/IETh HAaBBIKAMH TOJydyeHUs HHQPOpMAIUK (PU3MUECKOTO COJEpKAaHUS U3 HMCTOYHUKOB Pa3HBIX
THIIOB, CAMOCTOSITEIIHO OCYIIECTBIIATh MOKWCK, aHAJIN3, CHCTEMATH3AIUI0 U WHTEPIPETAIINI0 HH(POPMAITUU
pa3IMYHBIX BUJOB U (POPM MpeICTaBICHHUS;

OIICHUBATH JJOCTOBEPHOCTH HH(OPMAIIHH;

UCIIONIb30BAaTh CPEJCTBA HH(POPMAIIMOHHBIX ¥ KOMMYHUKAIIMOHHBIX TEXHOJOTUH B peIICHUH
KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPTaHU3AIMOHHBIX 33/1a4 C COOIOJCHHEM TPEOOBAHHNA IPTOHOMHMKH,
TEXHUKH O€30MacHOCTH, THUTHEHBI, pecypcocOepeKeHHs, MpPaBOBBIX U JTHYECKUX HOPM, HOPM
nH(pOpMaITMOHHOM 06€30MMacCHOCTH;

CO3/MaBaTh TEKCTHl (PH3UYECKOTO COACpkKAHMS B pa3IMYHbIX (Qopmarax ¢ yu€TOM Ha3HAYCHHUS
WH(OPMAIINY U TIEJICBOM ayJAMTOPHH, BEIOHpas ONTUMATBHYIO (DOPMY TPEJCTABICHUS U BU3YaTH3AIIHH.

8.3.2. OBnageHne yHUBEpCaTbHBIMA KOMMYHHUKATUBHBIMH JE€HCTBUSMU:

1) oOuienue:

OCYIIECTBIISITH OOIICHHE HA YpoKaX (DU3MKHU M BO BHE-YPOUHOI JESTEIbHOCTH;

pacro3HaBaTh MPEAMOCHUTKA KOHMIMKTHBIX CHTYAIlui U CMATYaTh KOH(IUKTHI,



pa3BEPHYTO U JJIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C HCIIOJIb30BAHUEM SA3BIKOBBIX CPE/ICTB.

2) COBMECTHasl AEATENbHOCTD:

MOHUMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMaHIHOW U MHMBHUYyaIbHON paboTHI;

BbIOMpaTh TEMAaTHUKy M METOAbl COBMECTHBIX JEHCTBUH ¢ Yy4€TOM OOLIMX MHTEPECOB, H
BO3MOXKHOCTEHN Ka)KJ10T0 4jI€Ha KOJUIEKTHBA;

IIPUHUMATD L€ COBMECTHOM IEATEIbHOCTH, OPTaHU30BbIBaTh U KOOPAMHUPOBATH JCHUCTBUSA IO €€
TOCTHIKEHHUIO: COCTABIIATH IUIaH JEHCTBHIA, pacpeessITh POIU C YUETOM MHEHUN YYaCTHHKOB, OOCYXIaTh
pe3yabTaThl COBMECTHON PabOTHI;

OLICHMBATh KayeCTBO CBOErO BKJIaZa M KaXIOTO y4YaCTHHKAa KOMaHAbI B OOLIMI pe3ynbTaT Mo
pa3pabOTaHHBIM KPUTEPUSIM;

npeJiaraTb HOBbIE IIPOEKTHI, OLEHUBATh U/IEU C IO3UIMH HOBU3HbBI, OPUTHHAIBHOCTH, IPAKTUYECKOM
3HAYUMOCTH;

OCYIIECTBJISATh IO3UTUBHOE CTPATETMYECKOE IOBEJEHUE B PAa3JIMUHBIX CUTYyalUsX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATUBHBIM.

8.3.3. OBnageHne yHUBEPCATbHBIME PETYIATHBHBIME JCHCTBUAMMU:

1) camoopranu3zanus:

CaMOCTOSITENIFHO OCYIIECTBIIATh O3HABATEIbHYIO IEATEILHOCTh B 00JaCTH (PU3UKU M aCTPOHOMUH,
BBISIBJIATH MPOOJIEMBI, CTABUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITENIbHO COCTABJISITh IJIaH PEIICHUs Pacu€THBIX M KaueCTBEHHBIX 3ajay, MJIaH BBINOJIHEHUS
IPAKTUYECKOH pabOThI C yUETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOUYTEHU];

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpATh paAMKH Y4eOHOI0 IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTCHUH;

JieNiaTh OCO3HAaHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEIICHHE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBIICHUIO JPYIUIHUA B 00JACTH (DU3UKH, ITOCTOSHHO
MOBBIIIATH CBOM 00pa3oBaTesbHbIN U KyJbTYPHBIN YPOBEHbD.

2) CaMOKOHTPOJIb!

JIaBaTh OLICHKY HOBBIM CHUTYyallMsIM, BHOCUTh KOPPEKTUBBI B JI€ATEIBHOCTD, OLICHUBATh COOTBETCTBUE
pe3yIbTaTOB LIEIISAM;

BJIAJCTh HAaBbIKAMHM II03HABATEIIbHOW peQIIEKCUU KaK OCO3HAHMS COBEpIIAEMbIX JACUCTBUI H
MBICIIUTENIBHBIX MTPOLIECCOB, UX PE3YIbTATOB U OCHOBAHMIA;

UCIIOJIb30BaTh MPUEMBI pe(IIEKCUU [T OLIEHKH CUTYallMM, BEIOOpa BEPHOT'O peIIEeHUS;

OLICHUBATh PUCKU M CBOEBPEMEHHO IPUHHUMATh PELIEHUS 0 UX CHUKECHHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTHX IIPU aHAJIU3€E PE3YJIbTaTOB AEATEIbHOCTH.

3) npunsaTHe ceds U APYTUX:

NpUHUMATD ce0sl, TOHMUMast CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;

NPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OMIMOKY.

8.4. IlpeameTHBIE Pe3yIbTAaThl OCBOSHHSI POrpaMMBbl o (pusmke. B mporecce nzyueHus Kypca Kypea
¢u3uku 6a3oBoro ypoBHs B 10 kinacce oOydaronuiics HayquTcs:

JEMOHCTPUPOBATh Ha MPUMEpPax poJib U MecTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOW Hay4dHOMU
KapTUHBI MUDPA, B Pa3BUTUU COBPEMEHHONW TEXHUKH U TEXHOJIOTHM, B TPAKTUYECKOMN NEATEIbHOCTH JIIOIEH;

YUUTHIBaTh TpaHMIIBl TPUMEHEHUS M3YYEHHBIX (U3MUECKUX MOJeNel: MaTepuaiabHas TOYKa,
MHepIHalbHas CUCTeMa OTCY€Ta, aOCOJIOTHO TBEPAOE TEJO, MJCAbHBIA Ta3, MOJIENM CTPOCHHUS Ta30B,
KHUAKOCTEH U TBEPIBIX TeJl, TOUSUHBIN AJIEKTPUUYECKUH 3apsii IPpU pelieHnu GU3NYECKuX 3a/1ay;

pacrio3HaBaTh (pu3MuecKue sBIEHHs (Ipolecchl) U OOBSICHATh MX HAa OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJISIPHO-KUHETHYECKONH TEOpHUH CTPOEHHUS BeUIeCTBA M AJIEKTPOAMHAMUKH: PaBHOMEPHOE H
PaBHOYCKOPEHHOE MPSIMOJMHEHHOE JBI)KEHUE, CBOOOJHOE MaJeHHe Tel, JBM)KEHHE IO OKPY)KHOCTH,
UHepLUsl, B3auMoaencTeue e, 1uddys3us, OpoyHOBCKOE IBUKEHUE, CTPOCHHE KHUAKOCTEN U TBEPIBIX Te,
M3MEHeHHe 00bEMa TeJl MPH HarpeBaHUU (OXJIAKIEHUH), TEIJIOBOE paBHOBECHE, UCTIApEHHE, KOHICHCAIuS,
IUIaBJIEHHE, KpUCTAJUIM3allus, KHUIEHHE, BIIAXXHOCTh BO3/yXa, IOBBIIIEHWE JaBJEHUS ra3a IpU €ro
HarpeBaHUM B 3aKpbBITOM COCYyJE€, CBS3b MEXJy I[apaMeTpaMH COCTOSHHS Traza B M30Ipolieccax,
ANIEKTpU3aLUs TeJ, B3aUMOJICHCTBUE 3apsI0B;

OINKCBHIBATh MEXAHMYECKOE JIBUKEHHE, HCHOJb3ysd (U3NYECKHE BEIWYMHBI: KOOpJHMHATa, MYTh,
IIepeEMENICHNE, CKOPOCTh, YCKOPEHHME, Macca Teja, Cujla, HMIIYJIbC Tejla, KHHETHYeCKas JSHEeprus,



MOTCHIIMATbHAS JHEPIHs, MeXaHW4eckass paboTa, MEXaHWYecKas MOIIHOCTh; MPH OMUCAHUM MPABUIHHO
TPaKTOBaTh (U3UYECKUH CMBICT HCIIOJIB3YEMBIX BEIMYHMH, WX OOO3HAYEHUS W CAWHUIBI, HAXOIUTh
(hOpMyIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIMYUHY C JPYTUMU BETUYHHAMU;

OTMCHIBAaTh M3y4YEHHBIC TEIJIOBBIC CBOMCTBA TEJI M TEIUIOBBIC SBJICHUS, HCIOIB3YS (PU3HUECCKUE
BEJIMYMHBI: JIaBJICHHE Tra3a, TeMIlepaTypa, CpPEIHssl KUHETUYECKas SHEPrus XaoTHUYECKOTO JIBMXKCHHS
MOJICKYJI, CpEIHEKBAJAPATHYHAS CKOPOCTh MOJICKYJ, KOJWYECTBO TEILJIOTHI, BHYTPEHHSA JHEpPrus, padota
raza, Kod((UIMEHT IMOJIE3HOTO NEHCTBUS TEIJIOBOTO JIBUTATEIs; NPU OMMCAHUM TMPABHIBHO TPAKTOBAThH
(UBUYECKUI CMBICIT HCIIONB3YEMBbIX BEJIWYWH, HMX OO0O3HAYCHHUS U CIWHHMIBI, HAXOIUTh (HOPMYJIBI,
CBSI3BIBAIOIIUE NTAHHYIO (PU3HUYECKYIO BEIMYUHY C APYTUMU BEIIMUUHAM;

OTHUCHIBATh M3YYCHHBIC IJICKTPUUCCKHE CBOMCTBA BEIECTBA M JJIEKTPUUYECKHUE SBICHHS (TPOIECCHI),
UCTIONB3YST (PU3UYCCKUE BEIUYHMHBI: JJCKTPUUSCKHUNA 3apsiji, JIEKTPUUECKOE IMOJie, HAMPSHKEHHOCTH MO,
MOTEHIIMA, pPa3HOCTh TMOTCHIMAJIOB; IPU OMHCAHWUU MPABUJIBHO TPAaKTOBaTh (DU3UYCCKUN CMBICI
UCIOJIb3YEMBIX BEIMYHMH, MX OOO3HAYCHHUs WM EAWHHUIIBI; YKa3bIBaTh (POPMYJIBI, CBS3LIBAIOIINE JAHHYIO
(DUBUYECKYIO BETUYMHY C IPYTUMHU BETUIMHAMU;

AHATM3UPOBATh (PU3UYCCKUE MPOIECCHI U SBICHUS, MUCIONB3Ysl (PU3MUYECKUE 3aKOHBI U TPUHITUIIBL:
3akoH BceMupHoro Tsarotenus, I, 11 u Il 3akonsl HeloTOHA, 3aKOH COXpaHEHUS] MEXaHMYECKOW SHEPIruH,
3aKOH COXPaHEHHUS UMIYJbCA, IPUHIUIT CYNIEPIO3UIIMN CUJI, TPUHIIUI PAaBHOMPABUS MHEPIUATBHBIX CUCTEM
OTCuU€Ta, MOJIEKYJSIPHO-KMHETUYECKYI0 TEOPHI0 CTPOEHHUS BEIECTBA, Ia30BbIE 3aKOHbBI, CBA3b CpPEIHEU
KMHETUYECKON SHEPTHM TEIUIOBOrO JBMIKEHHUS MOJIEKYJ C aOCOJIOTHOW TEeMIEpaTypoil, MEPBBIM 3aKOH
TEpPMOJAVHAMUKH, 3aKOH COXpPAHEHUs »JJIEKTPUYECKOro 3apsna, 3akoH KyioHa, mpu 3ToM pa3inyath
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHUE W YCIOBHUS (TPAHUIIBI, OOJIACTH)
MPUMEHUMOCTHY;

OOBSCHATHL OCHOBHBIC TPUHIUIBI JCHCTBUS MAIIUH, TPUOOPOB M TEXHUYECKHX YCTPOUCTB;
pa3ianyaTth yCIOBHs UX O€30MaCHOTO HCIOIb30BAHMS B IOBCEAHEBHON KU3HU;

BBITIOJHATh  OKCIICPUMEHTBI 110  HWCCIICJIOBAHHIO  (PU3MYECKMX SBJICHHA W  IPOIECCOB C
UCIOJIb30BAaHUEM TPSAMBIX, M KOCBEHHBIX H3MEpPEeHHH, mpu 3ToM GOopMyIupoBaTh HpodieMy/3afgady u
TUIOTE3y y4eOHOTO IKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY M3 TPEUIOKCHHOTO 000OpYHIOBaHUS, NPOBOJHUTH
OTIBIT U (POPMYITHPOBATH BHIBOBI;

OCYIICCTBIISATh TPSIMBbIE W KOCBEHHBIC HM3MEPCHUS (PU3UYECKUX BEIUYHMH, MPH 3TOM BLIOUPATH
ONTUMAJIBHBINA CITOCO0 M3MEPEHHMS M KCTIOJB30BaTh H3BECTHBIE METO Bl OIICHKH MOTPEITHOCTCH U3MEPECHHIA;

WCCJIEIOBATh 3aBUCUMOCTH MEXAY (PU3MUYECKUMHU BEIMYMHAMH C UCIHOJIB30BAHUEM IPSMBIX
U3MEpEeHUi, MIpH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHUPOBATH PE3yIbTaThl MOTYYCHHON 3aBUCUMOCTHU
(hUBUYECKUX BEJIUMYHMH B BUE TaOIUI[ U TPadUKOB, JIeTIaTh BEIBOBI MO pe3yJibTaTaM UCCIEAOBAHUS;

coOnrofaTh mpaBmiia O€30MacHOTO TpyAa MpPH IMPOBEIEHUWU HCCIEAOBAHUNM B paMKax Y4eOHOTO
OKCIIEPUMEHTa,  y4EOHO-UCCIEOBATEIIbCKOM U TPOEKTHOW  JIEATEIbHOCTH C  HMCHOJb30BaHUEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHMUS;

pemaTh pacu€THbBIC 3a/1aU C SIBHO 33JIaHHON (PU3NYECKON MOJEIBIO, UCTIONB3YS (PU3UUYECKUE 3aKOHBI
U TIPUHIUIIBI, HA OCHOBE aHaIM3a YCJIOBUS 3aJla4M BHIOMPATh (GU3NYECKYIO MOJEINb, BRIICIITH (pU3UUecKue
BEJIMYUHBI U (POPMYIIBI, HEOOXOUMBIE ISl €€ pelleHus, MPOBOJAUTHh PAcU€Thl U OLIEHUBATh PEATHHOCTH
MOJIYYEHHOTO 3HAUYEeHUS (PU3HUECKON BEIUYUHBI,

peniaTh KaueCTBEHHBIE 33/1a4: BHICTPAUBATh JIOTHUECKH HEMPOTUBOPEUHMBYIO IIEMTOUKY PACCYKICHHIMA
C MCTIOJIh30BaHUEM M3YYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEN U (PUBNUYECKUX SIBICHUMH;

WCIIOJIH30BaTh TMPH PEIICHWH YYEOHBIX 3a/lad COBPEMEHHBbIE MH(POPMAIMOHHBIE TEXHOJOTHUU JIJIS
MOWCKA, CTPYKTYPUPOBAHHS, WHTEPNpETAllM U TPEJICTaBICHHUS Y4eOHOW U HAyYHO-TIOMYJISPHON
vH(pOpManuy, TMOJY4YEHHOW W3 pa3IMYHBIX HMCTOYHHUKOB, KPUTHYECKH aHAJIU3UPOBATH TOJYy4aEeMYIO
uH(pOpMaIINIO;

MPUBOAUTH TPUMEPHI BKJIAJa POCCHUCKUX W 3apyOeKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKH,
00BsICHEHHE MPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,

WCIIOJIH30BaTh TEOPETUUYECKUE 3HAHWS MO (U3UKE B TOBCEIHEBHOW KU3HH JUIsI OOCCIICUCHHS
0€30MacHOCTH MPU OOpAIIeHUU ¢ TPUOOPAMH M TEXHUYECKUMH YCTPOUCTBAMHU, AJII COXPAHEHUS 3/I0POBBS U
COOJTI0IEHUST HOPM IKOJIOTHYECKOTO TIOBEICHHS B OKPYIKAIOIIIEH cpeie;

paboTaTh B IpyMIe C BHIMOIHEHUEM PA3IMYHBIX COIUANBHBIX POJIEH, IIIaHUPOBAaTh PabOTy TPYIIIIHI,
paIlMOHAIBHO PaCHpeNeNaTh O0S3aHHOCTH W IIAHUPOBATh JACSITEIHHOCTh B HECTAHIAPTHBIX CHUTYAIUSX,
OILICHHUBATh BKJIAJ] KQXKIOTO U3 YYACTHUKOB IPYIIHI B PEIICHUE pacCMaTpUBAEeMON TTPOOIEMBI.

8.5. [IpenMeTHBIC pe3ysIbTaThl OCBOSHHS IPOTpaMMBI 1o ¢u3nke. B mporiecce n3ydeHus Kypca Kypea



¢u3uku npodpmibHOro ypoBHa B 11 Kitacce 0Oyyaromuiicss Hayq9uTCs:

JIEMOHCTPUPOBATh Ha MpHUMeEpax poyib U MeCTO (U3UKU B (POPMHUPOBAHUU COBPEMEHHON HAy4HOM
KapTHUHBI MUDPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B IIPAKTUYECKON AEATEIBHOCTHU JIIOAEH,
LIEJIOCTHOCTb ¥ €IMHCTBO (pU3HUECKON KapTUHBI MUPA;

YUUTBIBATh TPAHUIBl MPUMEHEHUS HM3YYCHHBIX (PU3MUECKUX MOJENeil: TOYCUHBIH AIIEKTPUUYECKHMA
3apsj, Jyd CBeTa, TOUCUHbII HCTOYHMK CBETa, AJepHas MOJEIb aTOMa, HYKJIOHHAs MOJeb aTOMHOIO siipa
IpU peuieHnr GU3NIECKUX 3a/]1a4;

pacrio3HaBaTh (u3Myeckue sBIEHHUA (Ipouecchl) M OOBACHATH HX Ha OCHOBE 3aKOHOB
AJIEKTPOAMHAMUKHU ¥ KBAHTOBOM (PU3MKH: SJEKTPUUECKasi IPOBOIUMOCTbD, TEIUIOBOE, CBETOBOE, XMMUYECKOE,
MarHuTHOE JEHCTBUS TOKAa, B3aUMOACWCTBUE MArHUTOB, JJEKTPOMAarHUTHas WHIYKLHUSA, JAEHCTBUE
MarHMTHOI'O MOJIS Ha MPOBOJHUK C TOKOM M JABWXKYIIMICS 3apsij, 2JIEKTPOMarHuTHbIE KOJI€OaHUS U BOJIHBI,
IPSMOJIMHEIHOE PACIpPOCTpaHEHUE CBETa, OTPAXKEHME, IpeJoOMJIeHHEe, UHTephepeHuus, Audpakuus u
MOJIIpU3alvsl CBETa, MUCIEpcHst cBera, GoTodnekTpudeckuit aPdekt (horodddekrt), CBETOBOE aBlCHUE,
BO3HUKHOBEHUE JIMHEHUYATOr0 CIIEKTpa aToMa BOJOPO/a, ECTECTBEHHAs U MCKYCCTBEHHAs paMOaKTUBHOCTb;

ONMCHIBaTh  WU3YYEHHbIE CBOMCTBA BELIECTBA  (IEKTPUUYECKUE, MArHUTHbIE, ONTHUYECKUE,
UIEKTPUUYECKYIO MPOBOJUMOCTb PA3JIUYHBIX CPEl) M AJIEKTPOMArHUTHbBIE SIBJICHUS (IIPOLECCHI), UCHOIb3Ys
¢u3nvecKkre BEIUYMHBL: HJICKTPUYECKHH 3apsi, CHUIa TOKa, JJIEKTPUYECKOE HAIPSDKEHHE, AJIEKTPHUECKOe
COIIPOTHBIIEHUE, PA3HOCTh IMOTEHIMAJIOB, 3JEKTPOJABMKYILAs cuja, paboTa TOKa, MHAYKIHUS MarHUTHOIO
noJis, cuina Ammepa, cuia JlopeHua, MHAYKTUBHOCTh KaTYLIKH, SHEPTUsl AJIEKTPUYECKOTO U MATrHUTHOIO
[oJiel, mepuox M YacToTa KojeOaHMl B KojeOaTeNbHOM KOHTYpe, 3aps] M cuila TOKa B Ipolecce
rapMOHMYECKUX DJIEKTPOMATHUTHBIX KoJieOaHM, (POKyCHOE paccTOsiHME M ONTHUYECKass CHJa JIMH3BL, IpU
ONMCaHUM TPABWJIBHO TPAKTOBaTh (M3NYECKUH CMBICI HCIOJIB3YEMbIX BEJIWYMH, HUX OOO3HA4YECHUS U
€IMHHULIbI, YKa3bIBaTh (POPMYJIbI, CBS3bIBAIOIINE JaHHYIO (PU3UUECKYIO BEIUUYHUHY C JPYTMMU BETUYMHAMU;

OINKCBHIBATh H3YYEHHbIC KBAHTOBBIE SBJIIEHUS M NPOLECCHl, UCHOIb3Yysd (pU3MUecKre BETUYMHBI:
CKOPOCTh DJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETA, DHEPTUsl U UMIYIbC (HOTOHA, MEPHOJ
NIOJIypacIiafa, HEeprusi CBA3M aTOMHBIX siep, IIPU ONMCAHUU MPABWIBHO TPAKTOBATH (PU3UUECKUI CMBICIH
UCTOJB3yEeMbIX BEIWYMH, WX O003HAUYEHUS W EAMHHUIIBI, YKa3blBaTh (POPMYIIBI, CBSI3BIBAIOLINE JaHHYIO
(bU3NYECKyIO BEIMUMHY C APYTMMHU BEIMYMHAMU, BBIYUCIIATh 3HaYeHUE (PU3MUECKON BEITUYMHBI;

aHATM3UPOBaTh (PU3MYECKHE TPOIECCHl M SBICHHS, MCIONb3YS (pU3MUecKue 3aKOHBI U MPHHLUIIBL:
3akoH OMa, 3aKOHBI IOCJIEOBATEIbHOIO U IMapajuIeIbHOIO COEJUHEHUS MPOBOJHUKOB, 3aKOH JXoymsi—
Jlenna, 3aKOH 3J€KTPOMarHUTHOM WHAYKIIMH, 3aKOH IMPSMOJMHEHHOrO0 pPacHpOCTPAHEHUS CBETa, 3aKOHBI
OTpPaKEHMsI CBETa, 3aKOHbI MpPEIIOMIEHMs CBeTa, ypaBHeHHe OiHmTelHa ans ¢orodddekra, 3aKoH
COXPAaHEHHUs PHEPIHH, 3aKOH COXPAHEHMsI UMIIYJbCa, 3aKOH COXPAHEHHs 3JIEKTPUYECKOro 3apsia, 3aKOH
COXPAaHEHHs MacCOBOIO YHWCIA, MOCTynarshl bopa, 3aKOH paguOaKTHBHOIO pacnaja, MpU 3TOM pa3inydarhb
CJIIOBECHYIO (DOPMYJIHUPOBKY 3aKOHA, €r0 MaTEeMaTUYeCKOe BBIPAXKEHHWE M YCIOBHUs (TpaHUIlbI, 00JacTH)
IPUMEHUMOCTH;

ONpeeNATh HaIlpaBI€HWE BEKTOpa HMHAYKIUM MAarHUTHOIO IMOJIS TNPOBOJHUKA C TOKOM, CHJIBI
Awmrniepa u cunsl JlopeHna;

CTPOUTH U OIUCHIBATh N300pakeHHE, CO3/1aBAEMOE TNIOCKUM 3€pKajoM, TOHKOMN JIMH30M;

BBIMOJIHATh ~ OKCIEPUMEHTHl MO  HCCIEeNOBaHHWI0 (U3UYECKUX SABJICHMH M TPOLECCOB C
HCIOJIb30BAaHUEM TMPSAMBIX, M KOCBEHHBIX H3MEpEHM: Impu 3ToM (GOpMyJIUpoBaTh IpobdieMy/3anady u
TUIIOTE3y y4yeOHOro 3KCIEpUMEHTa, COOMpaTh YCTAHOBKY M3 MPEAJIOKEHHOTO O0OpYAOBaHMS, MPOBOIUTH
OTIBIT U (POPMYITMPOBATH BHIBOBI;

OCYILECTBIISITh TPSMBIE M KOCBEHHBIE H3MEpPEHUs (U3MYECKHX BEJIMYMH, TPU 3TOM BBHIOMpATH
ONTHUMAaJIbHBINA CLIOCOO M3MEPEHUS U UCIIONIb30BaTh U3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEH N3MEpPEHUII;

UCCIIEIOBaTh 3aBUCUMOCTH (PU3MUYECKUX BEJMUYUH C MCIIOJIb30BAaHUEM IMPSIMBIX U3MEPEHUMN: MTPU 3TOM
KOHCTPYHPOBAaTh YCTAHOBKY, (DUKCHUPOBATh PE3yNbTAThI MOITYYEHHON 3aBUCUMOCTH (PU3HUECKUX BEJIMYUH B
BUJie TaOIUIl U TpaUKOB, A€7aTh BRIBOABI 110 pe3yJibTaTaM UCCIIEI0BaHMS;

coOnrofarh MpaBwia O€30MacHOrO Tpyda MpH IMPOBEIEHUU HCCIEAOBaHUNH B paMKax ydeOHOro
HKCHEPUMEHTa,  Y4eOHO-HCCIeNOBaTeIbCKOM M MPOEKTHOW  JEATENbHOCTH C  HCHOJIb30BAHHUEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHMUS;

peuath pacu€THbIC 33/1a4M C SIBHO 33JaHHONW (PU3MUECKON MOJIENbIO, UCTIONb3Ys (PU3UUYECKHE 3aKOHBI
Y TIPUHLUIIBI, HA OCHOBE aHaIM3a YCJIOBUS 3aJlauM BHIOMpATh PU3NYECKYIO MOJEIb, BBIACIATh (GU3HUYECKUE
BEIMYMHBI U (OpMYJbI, HEOOXOAUMBIE Ui €€ pelleHMs, MPOBOAUTh PACUEThl U OLEHUBATH PEATbHOCTD
MOJIYYEHHOT0 3HAaUeHUs (PU3HUECKON BEIUYUHBL;



peliaTh KaueCTBEHHBIC 3a/1a4H: BBICTPAMBATH JIOTUYECKU HEMPOTHBOPEUHUBYIO LIETIOUKY PACCYKICHHIMA
C UCTIOJIb30BAaHUEM M3yUCHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH U (PU3UYECKUX SBICHHIA;

WCIIONIb30BaTh TPH PEIICHWU Y4eOHBIX 3a7ad COBpEMEHHbIe WH(OPMAIMOHHBIC TEXHOJOTHH IS
MOWUCKA, CTPYKTYPHUPOBAHHS, WHTEPIPETAIMN W TPEICTABICHUS YUeOHOM W HayYHO-TIOMYJISIPHON
uH(OpMalUY, TOJYYEHHOW W3 pa3TUYHBIX HWCTOYHWKOB, KPUTHYECKH AaHAIU3UPOBATH TOIYYaeMYIO
nH(popMaIuo;

OOBSCHATH MPUHIUIIBI ACHCTBUS MAIIWH, TPUOOPOB M TEXHUUECKUX YCTPOMCTB, pa3inyuaTh YCIOBUS
uX 0€30MacHOTO UCIIOJIb30BaHMS B TOBCETHEBHOM JKU3HHU;

MPUBOJUTH TPUMEPHI BKIAJa POCCHMCKUX W 3apyOCKHBIX YYEHBIX-(U3UKOB B pPa3BUTHE HAYKH, B
00BSICHEHHUE MPOIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTHIA,

UCIIOJIb30BAaTh TEOPETUYCCKUE 3HAHHWS MO (U3MKE B TIOBCETHEBHOW KH3HU JUIsl OOECICYCHHUS
0€30MaCHOCTH MPH OOpaIleHUH ¢ MPHUOOPaMHU ¥ TEXHHYECKHUMH YCTPOWCTBAMH, JUIS COXPAHCHHUS 3I0POBbBSI U
COOJIIOICHHSI HOPM KOJIOTHYECKOTO TIOBEACHUS B OKPYXKAIOILeH cpene;

paboTaTh B IPYIIIE C BHIMOJIHEHUEM PA3JIMYHBIX COIMATIBHBIX POJICH, IUTAHUPOBATh paboTy TPYIIIIEI,
paIMoOHATIBFHO PACIPENCIATh OOS3aHHOCTH W IUIAHHPOBATh NEATEIHHOCTh B HECTAHIAPTHBIX CHUTYaIUsX,
OLICHUBATh BKJIAJ] KAXJ/IOTO U3 YYACTHUKOB TPYIIIBI B PEIICHUE PACCMATPUBAEMOM MTPOOIIEMBI.



