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IosicHuTe/IbHAA 3aIIHCKA

Pabouas mporpamma mo ¢pu3HKe Ha YPOBEHB CPEIHETO 00IIero 00pa3oBaHus sl 00yJarOIuXCs
10-11-x kmaccoB MBOY «Tensmunckas COIL» pazpaboTana B COOTBETCTBUHU C TPEOOBAHUSIMHU:

o ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit
denepanuny;

e mpukaza MunoOpuayku ot 17.05.2012 Ne 413 «O06 yrBepxkaeHuu (eneparbHOTO
rocyIapCcTBEHHOr0 00pa30BaTEIbHOTO CTaHIapTa CpeIHEro o0Iero oopazoBanus» (¢
WU3MEHEHUSIMHU, BHECEHHBIMU NpuKa3oM Munnpocsemenus ot 12.08.2022 Ne 732);

o mpukaza MunnpocsemeHus ot 18.05.2023 Ne 371 «O6 yrBepxkaeHuu ¢eaepaibHON
00pa30BaTeNbHON MPOTrpaMMbI CPETHETO 00IIero 0Opa3oBaHUsY;

e mpukaza Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yrBepxaeHuu [lopsnka
OpraHu3ally U OCYIECTBICHHUS 00Pa30BaTEIbHON AEITEIHHOCTH IO OCHOBHBIM
o011eo0pa3oBaTeIbHBIM ITPOrpaMMaM — 00pa3oBaTEIbHBIM IIPOrpaMMaM HauaIbHOTO
0011ero, OCHOBHOI'O OOLIET0 U CPEHEr0 O0LIET0 0OPa30BaAHUSI;

e KOHIICTIIIMYU MIpenoAaBanus yueOHoro npeamera «Dusmnkay;

e CII2.4.3648-20 «CanuTapHO-311IEMUOJIOTHYECKUE TPEOOBAHNS K OpraHU3alUsaM
BOCIHUTAHUS U O0yUEHUs, OTJbIXA U 03[JOPOBIICHUS ACTEH U MOJIOJICIKU»,
YTBEPKACHHBIX IOCTAHOBJIEHUEM INIaBHOT'O cCaHUTapHOro Bpaya oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «['urneHn4eckrue HOPMaTUBBI U TPEOOBAHMS K 00ECIICUECHUIO
0e301acHOCTH U (WiH) O€3BPEAHOCTH IS YeIOBeKa (aKTOPOB Cpeabl OOUTAHUSY,
YTBEP>K/ICHHBIX [IOCTAHOBJIEHUEM TJIABHOTO caHUTapHOro Bpaya ot 28.01.2021 Ne 2;

e y4eOHOTO IUIaHa CPEHETo 00IIero 00pa3oBaHus, yTBEPKIESHHOTO pukazoM MbOY
«Tenpmunckas COLD» ot 29.08.2023 roga Ne 236 «O0 yTBepKICHUN OCHOBHOM
00pa30BaTeNbHON MPOTrPAMMEBI CPEIHETO 00IIero 00pa3oBaHUY;

e (enepanbHOl paboueil mporpamMmsl o yueOHOMY npeameTy «Dusnka» 6a30Boro
YPOBHSI.

PaGouas mporpamma opreHTHpPOBaHA Ha IEJIeBbIE TPUOPUTETHI, CHOPMYIUPOBAHHEIE B
benepaibHON pabouelt mporpaMMe BOCIUTaHUs U B paboueit mporpamme Bocnutanuss MbOY
«Tenpmunckas COLI».

[Tporpamma 1o ¢usrke 6a30BOr0 ypoBHS Ha YPOBHE CpeIHEro 00111ero oopazoBanus pa3padoTaHa
Ha OCHOBE MOJIOXKEHUH U TpeOOBaHUil K pe3ybTaTaM OCBOCHHUSI OCHOBHOI 00pa30BaTeIbHOM
nporpammel, nipeactaBieHHbIX B DI'OC COO, a Takxe ¢ yueToMm ¢eaepaabHoi pabodeit
MIPOrpaMMBbI BOCIIUTAHUS M KOHIICTIIIMY TpernoAaBanus yaeOHoro npeamera «Duszmnkay» B
oOpa3oBaTenbHbIX opranuzanusx Poccuiickoit @eneparuiu, peaqan3yonuX OCHOBHbIE
o0pa3oBaTenbHbIE TPOTrPAMMBI.

Coneprkanue mporpaMMbl 1o (PU3KKE HAMPaBJICHO Ha (POPMHUPOBAHKUE €CTECTBEHHO-HAYIHOM
KapTUHBI Mupa ooydaromuxcs 10-11 krnaccoB npu o0yueHuu ux pu3nKe Ha 6a30BOM YpOBHE Ha
OCHOBE CHUCTEMHO-/IeATEIbHOCTHOTO Noaxoa. [Iporpamma no ¢pusnke COOTBETCTBYET
tpeboBanusM @PI'OC COO k r1aHupyeMbIM JTUYHOCTHBIM, IIPEAMETHBIM M METaNpeIMETHBIM
pe3ynbTaTtaM o0y4yeHHs, a TAK)Ke YUUTHIBAET HEOOXOMMOCTh PeaTu3allii MEXIPEAMETHBIX
CBsi3el (PM3UKH C €CTeCTBEHHO-HAYYHBIMU y4eOHBIMU TIpeaMeTaMu. B Hell onpenenstoTcs
OCHOBHBI€ LIeJIM U3y4YeHHs (U3UKU HA YPOBHE CpeIHEro oOiero oopa3oBaHus, INIAaHUPyEMbIe
pe3yabTaThl OCBOEHHS Kypca (PU3UKU: JIUYHOCTHBIE, METAIIPEIMETHbIE, IPeMETHBIE (Ha 6a30BOM
YPOBHE).

[TporpamMma o pu3uKe BKIIOYAET:

e TIUIAaHUPYEMBIE PE3yJIbTAaThl OCBOCHHUS Kypca (pu3uKu Ha 0a30BOM YpPOBHE, B TOM YHCIIE
IpeMETHBIE PE3YJIbTATHI M0 T0/1aM 00YUYEHHUS;

e cojepxaHue yueOHoro npeamera «dusuka» mno rogam o0y4eHuUs.



dusnka KaK Hayka o HanOoJsee o0IIMX 3aKOHAX MPHUPOJIBL, BBICTYIAs B KAUeCTBE y4eOHOTO
IIpeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIa/l B CHCTEMY 3HAHUM 00 OKpY»KaroleM MHpe.
HIkonbHBINH Kype (PU3MKH — CHCTEMOOOPA3yIOLIHiA /I €CTECTBEHHO-HAYYHBIX YUeOHBIX
IIPEIMETOB, ITOCKOJIBbKY (PU3UUYECKHE 3aKOHBI JIEXKAT B OCHOBE IIPOLIECCOB U ABICHUN, H3ydaeMbIX
XUMUeH, Onosoruel, pusnueckoit reorpadueii u actponomueii. Mcrnonb3oBanue u akTHBHOE
IpUMeHEeHHEe (PU3NYECKUX 3HAHUHN OIpeelsieT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHM
B cpepe SHEPreTHKH, TPAHCIIOPTA, OCBOCHUS KOCMOCA, IOJYYESHHS HOBBIX MaTepHajIoB C
3aJJaHHBIMM CBOMCTBaMU U Jp. M3ydyeHne pu3uku BHOCUT OCHOBHOM BKJIaJ B (pOPMHUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpPA 00yJaroImuxcs, B JOPMUPOBAHUE YMEHUN TIPUMEHSTh
Hay4HbIIl METO/| IO3HAHUS NIPH BBIIIOJIHEHUN UMHU Y4€OHBIX MCCIEIOBAHUN.

B ocHOBY Kypca (u3HKU 7151 YPOBHSI CPETHET0 00IIero 00pa3oBaHMsI MMOJOKEH Psi UIIEH,
KOTOPbIE MO’KHO pacCMaTpUBaTh KaK MPUHIIMIIBI €r0 IOCTPOEHUSI.

Wnes nenoctHoctu. B cooTBEeTCTBHM € HEW KypC SBIISETCS JOTHUECKHU 3aBEPUICHHBIM, OH
COJIEP’KUT MaTepHall U3 BCEX pa3fiesioB (pU3MKH, BKIHOYAET BOIPOCH KaK KIIACCUYECKOM, Tak U
COBPEMEHHOW (DU3UKH.

Wnes renepanuszanuu. B cooTBeTcTBUM ¢ Hell MaTepuall Kypca Gpu3nku 0ObeIMHEH BOKPYT
¢busnveckux Teopuil. Beaymmm B Kypce sBnsieTcs GopMupoBaHHE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U I0JIE.

Wnes rymanntapuzanuu. Ee peanuzanus npeanonaraeT HCIOIb30BaHHE TYMaHUTAPHOTO
noTeHIHana (pu3nyeckoi HayKu, OCMBICIIEHUE CBS3U pa3BUTHs (PU3MKH € pa3BUTHEM OOIIECTBA, a
TaKXe C MHPOBO33PEHUYECKUMH, HPABCTBEHHBIMHU M HKOJIOTHIECKUMH MPOOIIEMaMH.

Wnes npuknaaHoit HanpasieHHocTu. Kype ¢usnku npezmnonaraet 3HaKOMCTBO € IIUPOKUM
KPYIOM TEXHHYECKUX U TEXHOJIOTHYECKHUX MPUIIOKEHUH N3ydEeHHBIX TEOPHH U 3aKOHOB.

Wnes sxonoru3anuy peaau3yercs IoCpeCTBOM BBEICHHS 2JIEMEHTOB COAEP KaHus,
MOCBSAIICHHBIX YKOJOTHUECKUM MPOOIEMaM COBPEMEHHOCTH, KOTOPHIE CBS3aHbI C Pa3BUTHEM
TEeXHUKU U TEXHOJIOTUH, a TaKKe 00CYXJIeHHs TPO0JIeM palliOHAILHOTO IPUPOAONOIb30BaHUS U
9KOJIOTMYECKOH OE30IMaCHOCTH.

CrepHEBBIMH 3JIEMEHTaMU Kypca (pU3UKU Ha YPOBHE CPEAHEro 00IIero o0pa3oBaHus SBISIOTCS
¢usnueckue Teopuu (popmMupoBaHUE NMPEACTABICHUIN O CTPYKTYpe MOCTPOEHUs (PU3NUECKOI
TEOpHH, PO GYHIAMEHTAIBHBIX 3aKOHOB M ITPUHIIUIIOB B COBPEMEHHBIX MPEJICTABICHUSX O
MIPHUPO/IE, TPAHHUIIAX TPUMEHUMOCTH TEOPHUH JIJIsl OTIMCAHUSI €CTECTBEHHO-HAYYHBIX SBIICHUN U
MIPOILIECCOB).

CuCcTeMHO-eSITeTFHOCTHBIH IMOIX0/] B Kypce GU3NKU pPean3yeTcs MPEex/Ie BCETO 3a CYET
OpraHU3alMK SKCIEPUMEHTAIBHOH JIesTebHOCTH oOyuatomumxcs. s 6a30Boro ypoBHs Kypca
(U3UKH — TO UCTIONIF30BAaHUE CUCTEMBI ()POHTAIBHBIX KPATKOBPEMEHHBIX IKCIIEPIMEHTOB U
1a00paTOPHBIX PabOT, KOTOPBIE B MPOrpaMMe 1o pU3UKe 00bEJUHEHBI B 00NN CIIUCOK
YUEHHUECKUX MPAKTHYECKUX paboT. BeiieneHne B ykazaHHOM NEpevHe JIa00paTOpHBIX padoT,
MIPOBOJIUMBIX JUISl KOHTPOJISI U OLIEHKHU, OCYIIECTBIISIETCS yYaCTHUKaMHU 00pa30BaTeIbHOIo
rpolecca UCXo/1d U3 0COOEHHOCTEHN TUIaHMPOBAHUSA U OCHAIlleHUs KabuHeTta ¢pu3uku. [Ipu sTom
o0ecrieynBaeTcs OBJaIeHUEe 00YyJaIOIIMMUCS YMEHUSMH IPOBOIUTH KOCBEHHBIE H3MEPEHHUS,
WCCIIIOBAHMSI 3aBHCUMOCTEH (PH3MUECKUX BEMYHMH U TIOCTAHOBKY OIIBITOB TI0 TIPOBEPKE
MPEUIOKEHHBIX THITOTE3.

Bosnbioe BHIMaHUE yAETSeTCs PEIICHNUIO0 PACYETHRIX M KaUeCTBEHHBIX 3a1ad. [1pu aTom st
pacyeTHBIX 3a7a4 MPUOPUTETOM SIBIISIFOTCA 33J]auyl C SIBHO 3aJJaHHON (PU3MUECKON MOJEIBIO,
MO3BOJISIOIINE TIPUMEHSTh U3yYSHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3zena Kypca,
TaK ¥ UHTETPUPYs 3HAHUS U3 pa3HbIX pa3zieioB. J{j1s KaueCTBEHHBIX 331a4 IPUOPUTETOM
SIBIISTIOTCS 3a/IaHUS Ha OOBSICHEHHE MTPOTeKaHHUs (PU3UYECKUX SIBICHUH U TIPOIIECCOB B
OKpY>KaroIel >ku3HU, TpeOyromue BIoopa (Gu3nyecKoit MOAETH JUIsl CUTYaI[MH TPAKTUKO-
OPHEHTHPOBAHHOTO XapaKTepa.



B cootBerctBum ¢ TpedoBanusimu ®I'OC COO k MaTepHaTIbHO-TEXHUIECKOMY 00€CTIEUEHUIO
y4eOHOTro npoiiecca 6a30BbI YPOBEHB Kypca (PU3UKH HA YPOBHE CPEIHET0 00IIero oOpa3oBaHms
JOJDKEH M3Y4aThCsl B YCIIOBUSX IPEAMETHOTO KaOMHETa (PH3UKHU UITH B YCIOBUSAX
MHTErPUPOBAHHOTO KaOMHETa IPEIMETOB €CTECTBEHHO-HAYUHOT O 1HKIa. B kaOunere ¢pusuku
JOJHKHO OBITH HEOOXOAMMOE JIabopaTopHOe 000pyI0BaHUE /ISl BHIMIOJTHCHHS YKa3aHHBIX B
porpaMMe o (pu3uKe yueHM4eCKUX MPaKTHUECKUX padoT U IEMOHCTPAIIMOHHOE 000pYyI0BaHHE.
JleMoHCTpanmoHHOE 000pyIoBaHne (OPMHUPYETCS B COOTBETCTBUHU C MIPUHIIMIIOM MUHUMAJIBLHON
JOCTaTOYHOCTU U 00ECIeUHBAET IOCTAHOBKY MEPEUUCICHHBIX B IpOrpamMmme 1o Gpusnke
KITIOYEBBIX JEMOHCTPALMI JJIs1 HCCIIEOBAHUS U3y4aeMbIX SIBJICHUH U IPOIECCOB, YMITUPUIECKUX
1 (yHIaMEHTAJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHHH.

JIaGoparopHoe 000py10BaHKE TSl YICHUUECKUX MPAKTHYECKUX PaboT (OPMHUPYETCs B BUJIE
TEMaTUYEeCKNX KOMIUIEKTOB U 00€CIeYnBaeTCs B pacueTe OJJHOTO0 KOMILJIEKTa Ha IBYX
oOyyaromuxcs. TeMaTHueckue KOMIUIEKTHI JaOOpaTOPHOTO 000PYA0BaHUS JOJDKHBI OBITh
MIOCTPOEHBI Ha KOMITJIEKCHOM HCITOJIb30BAHUN aHAJIOTOBBIX U IU(PPOBBIX TPUOOPOB, a TAKKE
KOMITBIOTEPHBIX U3MEPHUTEIILHBIX CHCTEM B BUJIE HU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU IIeNIAMU U3Y4YEeHUS (PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHue HHTEpECA U CTPEMIICHHS OOYJAIOUINXCS K HAYYHOMY H3YYCHHUIO

MPUPOJIbI, PA3BUTHE UX MHTEIIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

pa3BUTHE MPEICTABICHUN O HAYYHOM METO/IE MO3HAHMS U (POPMHUPOBAHNE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

(dbopMHIpOBaHKE HAYIHOTO MUPOBO33PEHHUS KaK PE3ysIbTaTa U3y4YE€HUSI OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

(dbopmMHupoBaHKE YMEHHI OOBSCHSTH SBJICHUS C UCIIOJIB30BaHUEM (PU3NIECKUX 3HAHUHN H
HAYYHBIX JI0Ka3aTEIbCTB;

(dbopMHIpoBaHKE TPEACTABICHUHN O PO (PU3UKH JIJIsl PA3BUTHS IPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJOTHH.

JIOCTIKEHHE THX 1IeJIel 00eCTIeYnBaeTCsl PEIICHUEM CIIeNYIOIINX 3a/1a4 B IPOIIECCe H3yUCHHS
Kypca (pU3MKU Ha YPOBHE CPEJHEr0 00Iero oopa3oBaHMsL:

e TMpUOOpEeTeHHE CUCTEMBI 3HAHUN 00 00LIMX (PU3HUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSX, BKIIOYAs MEXaHHUKY, MOJIEKYISIPHYIO (PU3HKY, DNIEKTPOIUNHAMUKY, KBAHTOBYIO
(GU3KKY U 3JIEMEHTHI aCTPOPU3UKY;

(dbopMUpOBaHHE YMEHHI IPUMEHITH TEOPETUUECKUE 3HAHUS TSI OOBICHEHUS
(U3HYECKUX SIBJICHUW B TIPUPOJIC U JIJISl IIPUHATHUS TPAKTHYSCKUX PEIICHUN B
MOBCEHEBHOM KU3HU;

e OCBOEHHE CITIOCOOOB pEIICHUS Pa3IMYHBIX 3314 C SIBHO 33aHHON (HU3NIECKON
MOJIEIIBIO, 33/1a4, MTOJIPa3yMEBAIOIINX CAMOCTOATEIbHOE CO3/JaHNe (PU3NIECKOM MoienH,
aJICKBaTHOW YCJIOBHUSAM 33]1a4U;

e TIOHMMaHUE PU3NYECKUX OCHOB U MPUHIIUIIOB ACUCTBUS TEXHUUYECKUX YCTPOMCTB U
TEXHOJIOTUIECKUX MPOIECCOB, X BIUSHUS Ha OKPYKAIOIIYIO CPENY;

e OBJIAJICHHE METO/IaMHU CAMOCTOSITEIILHOTO TUIAHUPOBAHUS U IPOBEJCHUS (PUZNIECKUX
SKCIEPUMEHTOB, aHAIN3a U HHTEPIIPETAINN HH()OPMAIIHH, OTIPEIEIICHUS
JIOCTOBEPHOCTH MOJYYEHHOTO Pe3ysbTara;

e CO3/aHWE YCIOBHI IS Pa3BUTHS YMEHUH MPOEKTHO-HUCCIIEA0BATEILCKOM, TBOPUIECKOM
NeSITeTbHOCTH.

Ha u3zyuenue ¢puszuku (6a30BbIi ypOBEHB) HA YPOBHE CPETHETO OOIIETO 00pa30BaHUsI OTBOJIUTCS
136 gacos: B 10-M knacce — 68 yacoB (2 yaca B Hefento), B 11-m kinacce — 68 yacos (2 yaca B
HEJIEIIO).

[IpennaraemMslii B mporpamme 1o Gpu3uke nepeueHb JIabopaTOPHBIX U MPAKTUIECKUX PabOT
SIBIISIETCS PEKOMEHIOBAaHHBIM, YUUTEIh JIEIAaeT BHIOOP MPOBEACHHUS JTa00PATOPHBIX paboT u
OIBITOB C YYETOM MHJIUBUAYATbHBIX OCOOCHHOCTEH 00Yy4aroLIXCsl.



Jiis peanu3anuu mporpaMMbl HCTIONB3YIOTCS YUeOHHUKH, TOMYIIICHHBIE K CIOIB30BaHUIO TIPU
pealin3aliy UMEIOIUX FOCYIapCTBEHHYIO aKKPEIUTAI[I0 00pa30oBaTeIbHbIX IPOrpaMM
HAYaJIbHOTO O0IIET0, OCHOBHOT'O OOIIIET0, CPeTHETr0 00IIero 00pa3oBaHusl OPraHU3AMSIMH,
OCYILIECTBISIOUIMMHU 00pa30BaTEIbHYIO JEATEIbHOCTD, MPUKa30M MUHIPOCBEIIEHUS OT
21.09.2022 Ne 858:
o @usmka, 10 xnacc/ Mskumes ['.5., Byxosnes b.b., Corckuii H.H. mox pengakuueit
[TapdentpeBoii H.A., Akunoneprnoe obmectBo «M3narensctBo "[Ipocsemienue"»;
o @usmka, 11 xmacc/ Mskumes I'.J1., byxosues b.b., Hapyrun B.M. nox penpakuueit
[TapdentpeBoii H.A., Akunoneprnoe obmectBo «M3narenberBo "[IpocBemienue»;
DneKTpOHHBbIE 00pa30BaTeNIbHBIE PECYPCHI, AOMYIIEHHBIE K UCIIOIb30BAHUIO NIPU peaTn3aliuu
MMEIOIIUX TOCYIapCTBEHHYIO aKKPEIUTAIINI0 00pa30BaTeIbHBIX MPOTPaMM HaYaIBHOTO OOIIIETo,
OCHOBHOT'0 OOIIET0, CpeHero 001Iero oopazoBanus npukazoM Munmpocsemenus ot 02.08.2022
Ne 653:
o Poccuiickas snekTponHas mikoja — resh.edu.ru/subject/28/10/
o bubnunoreka marepuanoB ®I'UC «Most mkosa — lib.myschool.edu.ru/market

Ilnanupyemblie pe3yJibTaThl 0CBOEHUSI IPOTPAMMBbI

OcBoenue yuebHoro npeamera «Pusnkay Ha ypoOBHE cpeiHero oouiero oopasopanus (6a30BbIi
YPOBEHB) JIOJKHO 00€CTICUNTD JOCTHXKCHHUE CIICTYIONINX JIMNYHOCTHBIX, METAPEIMETHBIX U
MIpeIMETHBIX 00Pa30BaTEIbHBIX PE3YJIbTATOB.

JINYHOCTHBIE Pe3yabTAThI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS yueOHOTo npeamera «Du3ukay T0IKHBI OTPaKaTh
TOTOBHOCTh U CIIOCOOHOCTH O0YYarOIIMXCsl PYKOBOJICTBOBATLCS CHOPMUPOBAHHON BHYTPCHHEH
MO3UIKEN TNYHOCTH, CUCTEMOU 1IEHHOCTHBIX OPUEHTAIUil, TO3UTUBHBIX BHYTPEHHUX YOCKICHUN,
COOTBETCTBYIOIIMX TPAAUIITHOHHBIM LIEHHOCTSIM POCCUMCKOTO 00I11eCTBA, PACIIMPEHUE
YKU3HEHHOTO OIBITa U OMbITA IEATEIbHOCTHU B MPOLIECCE PeaTn3allui OCHOBHBIX HAlPaBIE€HUN
BOCITUTATEIHHOM ESITEIILHOCTH, B TOM YHCIIE B YaCTH:

1) rpamIaHCKOrO0 BOCIUTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UITMH O0YYAIOIIETOCS KaK aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO 00IIECTBa;

MIPUHATHE TPAJAUIIMOHHBIX O0IICUETOBEYECKUX TYMAHUCTUUECKHUX U JEMOKPATHUYECKUX
LICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEILHOCTh B MHTEpPECaX IPakIaHCKOTO OOIIECTRa,
y4acTBOBAaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

yMEHHE B3aUMO/ICCTBOBATh C COIIMAIbHBIMUA MHCTUTYTaMH B COOTBETCTBUU C UX (DYHKITUSIMU U
Ha3HA4YCHHEM;

TOTOBHOCTH K TYMaHUTApPHOU U BOJIOHTEPCKOM JIEATETLHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTH POCCUICKOMN TPaKIaHCKON UACHTUYHOCTH, TAaTPHOTHU3MA;

LIEHHOCTHOE OTHOIIEHHUE K TOCYIaPCTBEHHBIM CUMBOJIaM, JOCTUKEHUSIM POCCUNUCKUX YUYEHBIX B
obnactu (U3UKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO ITOBEICHHUSI;

CIOCOOHOCTH OLIEHUBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIC PELICHUS, OPUEHTUPYSCH Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B JIEATETLHOCTH YUYEHOTO;
OCO3HaHHWE JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

4) 3cTeTHYECKOr0 BOCTIUTAHMSL:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIIOYAsl 3CTETUKY HAyYHOTO TBOPUYECTBA, IPUCYILIETO
¢bu3nueckoil HayKe;



5) Tpy10BOr0 BOCIUTAHMS:

MHTEpPEC K pa3InuHbIM chepam npodeccHoHaTbHON AesITEeIbHOCTH, B TOM YHCIIE CBA3aHHBIM C
($U3MKOI U TEXHUKOW, YMEHHE COBEpILIATh OCO3HAHHBIN BHIOOP Oyaymiel mpodeccun u
pealin30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIAHBI;

TOTOBHOCTB U CIIOCOOHOCTH K 00OPa30BaHUIO U CAMOOOPA30BaHUIO B 00JIACTH (PU3UKH HA
MPOTSKEHUH BCEH KU3HU;

6) 3K0J10rMYEeCKOr0 BOCTIUTAHUS

c(hOPMHUPOBAHHOCTH IKOJIOTUYECKON KYJIBTYpPbI, 0OCO3HAHUE II100AIBHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

IUIAaHUPOBAHMUE U OCYIIECTBIICHUE ICUCTBUN B OKPYKAIOIIEH cpeJie Ha OCHOBE 3HAHUS 1ieiei
YCTOWYMBOTO PA3BUTHUS YEJIOBEUECTBA;

paciiMpeHue OnbITa AeITeIbHOCTH HKOJIOTUYECKOM HAIIPaBICHHOCTH Ha OCHOBE UMEIOLITUXCS
3HaHUi 10 (pusmke;

7) 1EHHOCTH HAYYHOI0 MO3HAHHUS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
buznueckoil HayKu;

OCO3HAHME [IEHHOCTH HAYYHOU JEeSITeTLHOCTH, TOTOBHOCTh B IIPOLIECCE N3YUCHUS (PU3UKU
OCYIIECTBISATH MPOEKTHYIO M UCCIIEI0BATENIbCKYIO e TEIbHOCTh HHIMBUYAIbHO U B TPYIIIIE.
MeTanpeaMeTHbie pe3yabTaThl

Ilo3HaBaTenbHbIE YHHBePCAJIbHbIE YUeOHbIE NelCTBUS

Ba3oBble j1oruveckue geiicTBUA:

e CaMOCTOATEIHHO (HOPMYIHPOBATH U AKTYAIU3UPOBATH MPOOIEMY, pacCMaTPUBATh €€
BCECTOPOHHE;

e OIpEeneNsaTh el AeITeTbHOCTH, 331aBaTh MapaMeTPhl U KPUTEPUU UX JOCTUKECHHUS;

e BBIBJIITH 3aKOHOMEPHOCTHU ¥ MPOTUBOPEUMS B pACCMATPUBAEMBIX (PH3UIECKUX
SBIICHUSX;

e pa3pabaTbIBaTh IUIAH PEUICHUS IPOOIEMBI C yYETOM aHAIHN3a UMEIOIIUXCSI
MaTepuaIbHBIX U HEMaTepUAIbHBIX PECypPCOB;

e BHOCHTH KOPPEKTHBBI B JIEITEILHOCTh, OIICHUBATH COOTBETCTBHE PE3YJIbTATOB IEIISIM,
OIICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

e KOOPIMHHUPOBATH M BHIMOJIHATH pa0OTY B YCIOBHIX PEATHHOTO, BUPTYAIILHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

e pa3BUBATh KPEATHBHOE MBIIUICHNE TIPU PEIICHUH KU3HEHHBIX TIPOOIIEeM.

ba3oBble uccienoBarebCKue 1eHCTBHA:

e BIIQJICTh HAYYHOW TEPMUHOJIOTHEN, KIIFOUEBBIMHU TIOHSATHIMH U METOJIaMH (pr3rdecKon
HAYKH;

e BIIQJICTh HABBIKAMH YU4E€OHO-MCCIIEIOBATEIHCKON M MMPOEKTHON JEATEIBHOCTH B 00JIaCTH
(bu3uKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOMCKY METO/I0B
pemeHus 3a1a4 GU3NIECKOro CoAep KaHusl, MPUMEHEHHUIO Pa3IMYHBIX METOOB
MO3HAHMS;

e BIIQJICTh BUJIAMU JIEATEIHFHOCTH T10 IOJYYEHHIO HOBOTO 3HAHUS, €r0 HHTEPIIPETAINH,
peoOpa3OBaHUIO0 U MPUMEHEHHUIO B Pa3JIMYHBIX yUEOHBIX CUTYAIUSIX, B TOM YHUCIIE TIPU
CO31aHUU Y4EOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

e BBISBIATH IPUUUHHO-CIIEJICTBEHHBIE CBSI3U U aKTyaJIN3UPOBATh 33/1a4y, BBIIBUTATh
THIIOTE3y €€ PEeIIeHHsI, HaXOJIUTh apTYMEHTBI JJIs JIOKA3aTeIbCTBA CBOMX yYTBEPKIACHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

e aHAIM3HMPOBATH MOIYYCHHBIC B XOJI€ PEIICHUS 3a/1a49H PE3YIIbTaThl, KPUTUICCKU
OLIEHUBATh UX JOCTOBEPHOCTbH, IPOrHO3UPOBATh H3MEHEHHE B HOBBIX YCIOBUSX;

e CTaBUTH U (POPMYIHUPOBATH COOCTBEHHBIE 3314l B 00pa30BATEIIHbHON JIEATEITLHOCTH, B
TOM YUCJIE TIPU U3yYCHUH (PU3UKU;



e J1aBaTh OIICHKY HOBBIM CHUTYaIlUsIM, OIICHUBATh MPUOOPETEHHBIN OIBIT;

e YMETh EPEHOCHUTDH 3HAHUS 110 PU3UKE B IPAKTUUECKYIO 00JIACTh KU3HEIEATEIILHOCTH;

e YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIaCTeH;

e BBIJBUIaTh HOBBIC UJIEH, IPEJIAraTh OPUTMHAIBHBIE IOJAXOAbI U PEILICHHUS;

e CTaBWTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE ATbTCPHATHBHBIC PEIICHUS.

Pa6ora ¢ nndopmanmeii:

e BIJIAJICTh HABBIKAMH MONY4YCHUS HHPOpMAMK (PU3HMUECKOTO COJEPIKAHUS U3 UCTOYHUKOB
Pa3HbIX TUIIOB, CAMOCTOSITEIbHO OCYILECTBIIATH ITIOMCK, aHATIN3, CHCTEMATH3ALUIO U
WHTEPIIPETANNIO HHPOPMAIINH Pa3INYHbIX BUIOB U (OPM MpeaCcTaBICHUS;

e OLIEHUBATH JOCTOBEPHOCTH UH(OPMALINY;

e HCIMOJB30BaATh CPEACTBA NH(DOPMAIIMOHHBIX H KOMMYHHKAITMOHHBIX TEXHOJIOTHIA B
PELIEHMU KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX 3a7a4 ¢
coOmroaeHreM TpeOOBaHUI 3PrOHOMHKH, TEXHUKU 0€3011aCHOCTH, TUTHECHBI,
pecypcocOepexeHusi, MPaBOBBIX U STUYECKUX HOPM, HOPM UH(POPMAIIHOHHOM
0€30I1aCHOCTH;

e CO3/1aBaTh TEKCTHI (PU3MUECKOTO COJIEPKaHUs B PA3IMYHBIX hopMaTax ¢ y4eTOM
Ha3Ha4YCHUS HH(POPMAIIMH U TIEICBON ayUTOPHH, BRIOMpAst ONTUMATIBHYIO (popmy
MIPEICTABJICHUS U BU3YAIU3aLIUHU.

KoMMyHuKaTHUBHBbIE yHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUA:

e OCYIIECTBJIATH OOIIEHNE Ha YPOKax (PU3UKH U BO BHEYPOUHOU JESITENbHOCTH;

e Ppacmo3HaBaTh MPEIIOCHUIKH KOH(DIUKTHBIX CUTYAIIUH ¥ CMATYaTh KOH(DIUKTHI,

e Pa3BEpPHYTO U JOTUYHO M3J1araTth CBOIO TOUYKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB;

e TIOHHMMATh M HCIIOJIH30BATh IPEUMYIIIECTBA KOMAaHIHOW U MHAUBUAYaAIbHOI pabOTHI;

e BBIOMPATH TEMATHUKY U METOJIbI COBMECTHBIX JICUCTBUN C YIETOM OOIIMX UHTSPECOB H
BO3MOKHOCTEHN Ka)KJ0r0 4Je€Ha KOJIEKTUBA;

e TIPUHUMATH IIEJIM COBMECTHOM JIEATEILHOCTH, OPTraHU30BBIBATh U KOOPJAMHUPOBATH
JIEMCTBHUS MO €€ JOCTUKEHUIO: COCTABIISTH IIaH JEHCTBUM, pacIpeiesiTh PO C
Y4€TOM MHEHHM YYaCTHUKOB, 00CYXIaTh pe3yabTaThl COBMECTHOM PaOOTHI;

e OILIGHMWBATh KAaYECTBO CBOETO BKJIA/Ia M KaXJI0T0 yUYaCTHUKA KOMaH/IbI B OOIINN
pe3yabTaT 1o pa3pabOTaHHBIM KPUTEPHUSIM;

e IIpeasiaraThb HOBBIE MPOEKTHI, OLIEHUBATh UJIEU C MO3ULIMH HOBU3HBI, OPUTUHAIBLHOCTH,

MPAKTUYECKON 3HAYNMOCTH;

OCYUIECTBJIATh MO3UTUBHOE CTPATETMUECKOE MMOBEJICHNE B PA3JIMYHBIX CUTYALUSX,
MIPOSIBIISITH TBOPUECTBO U BOOOPAKEHHE, OBITh HMHUIIMATHBHBIM.

PeryasiTuBHbIe yHUBEpPCaJIbHbIEC YUeOHbIE 1eliCTBUA

Camoopranu3anmusi:

e CaMOCTOATEIBHO OCYIIECTBIIATH MO3HABATENbHYIO ACSITEILHOCTD B 001aCTH (PU3UKU U
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U (POPMYITHPOBATH COOCTBEHHBIE 3a1a4H;

e CaMOCTOATEJIbHO COCTABJIATH IUIAH PEUICHUSI PACUETHBIX U KAUECTBEHHBIX 3a/1a4, TUIaH
BBITIOJTHEHHS IIPAKTHIECKON pabOTHI C yUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;

e JaBaTh OIICHKY HOBBIM CHTYaIlUsIM;

e PpaCHIMPATH PAMKH Y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEIITOUTEHHI;

e JIeNIaTh OCO3HAHHBIN BBIOODP, ApTYMEHTHPOBATH €T0, OpaTh Ha CeOsl OTBETCTBEHHOCTH 3a
pEILICHHUE;

e OIICHUBATH MPUOOPETEHHBIN OIIBIT;

e crmoco0CTBOBaTH GOPMUPOBAHUIO U TIPOSBICHUIO IPYIUIIUU B 001acTU (DU3HKH,
MTOCTOSTHHO TIOBBIIIIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOIMOHAIbHBIN HHTEJJIEKT:



e 1aBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B IEATEIILHOCTD, OLIECHUBATh
COOTBETCTBUE PE3YNIbTATOB LEIISAM;

e BIIQ/ICTh HABBIKAMH MT03HABATEIBHON pedIeKCUN KaK OCO3HAHUS COBEPILIAEMBIX
JEUCTBUI U MBICIUTENBHBIX TPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMI;

e HCIOJB30BATh MPUEMBbI Pe(ICKCHH Il OLIEHKU CUTYalll, BHIOOPa BEPHOTO PEILICHHS,;

e YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELIEHUS 110 UX CHUXKCHHUIO;

e IPUHUMATh MOTUBBI U aPTYMEHTHI APYTUX [IPU aHATIU3E PE3YIbTATOB JESATEIBHOCTH;

e IPUHUMATh ce0sl, TOHUMAasi CBOM HEJJOCTAaTKH U JOCTOMHCTBA;

e IPUHUMATh MOTUBBI U APTYMEHTHI APYTUX [IPU aHAJIU3E PE3YJIbTATOB AEATEIBHOCTH;

e IIpU3HABATh CBOE IIPABO U IIPABO JPYI'UX HA OLIUOKH.

B nporiecce nocTrKeHNS TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS ITPOTPAMMBI 110 (PU3UKE JIS
YPOBHSI CpeJIHEr0 0011Iero 00pa3oBaHus y 00y4aroIIUXCsl COBEPIIEHCTBYETCS] SMOLIMOHATIbHBIN
WHTEIUIEKT, MPEATOIIAT Ao ¢(hOPMUPOBAHHOCTD:

e CaMOCO3HaHMs, BKIIOYAOLIET0 CIOCOOHOCTh IOHUMATh CBOE HYMOLMOHAIBHOE
COCTOSIHWE, BUJICTh HAIIPABJICHUS Pa3BUTHsI COOCTBEHHOW IMOIIMOHAIBHON Cephl, OBITH
yBEpEHHBIM B ce0e;

e CaMOpPETyJIMPOBAHUs, BKIKYAKOUIETO0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh
OTBETCTBEHHOCTb 32 CBOE MOBEJCHUE, CIIOCOOHOCTD a1allTUPOBATHCS K IMOLMOHAIbHBIM
WU3MEHEHHSM U MPOSBISATh THOKOCTD, OBITh OTKPHITHIM HOBOMY;

e BHYTPEHHEW MOTHBALMH, BKJIFOYAOLIEH CTPEMIIEHHE K JOCTHKEHUIO LIEJIN U YCIEXY,
ONTUMU3M, HHUIIMATUBHOCTb, YMEHHE JIEHCTBOBATH UCXOM U3 CBOUX BO3MOXKHOCTEH;

e OMIATHUH, BKJIIOYAIOLIEH CIOCOOHOCTh MOHMMATh 3MOILIMOHAILHOE COCTOSIHUE JIPYTHUX,
YUUTBIBaTh €r0 MPHU OCYLIECTBICHUH OOLIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U
COIIEPEIKUBAHHUIO;

e COIMAJBHHBIX HABBIKOB, BKJIFOYAIOIINX CIIOCOOHOCTD BBICTPAUBATH OTHOILICHHS C
JPYTUMHU JIFOAbMHU, 3200TUTHCS, POSIBIIATH MHTEPEC U Pa3peIiaTh KOH(MIUKTHI.

IIpeaMeTHbIe pe3y/ibTaThI

10-# kaace
K xoHny o06y4enus B 10-M KJj1acce rpeiMeTHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTDH y O0YUAIOIIUXCSl YMEHHUI:

e JIEMOHCTPUPOBATH HA IPUMEpaxX pPojib U MECTO (PU3UKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOW KapTUHBI MUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJIOTHM, B
MPAKTUYECKON AESITETbHOCTH JIIOJIEH;

e YUUTHIBATh IPAHUILIBI IPUMEHEHUS U3YUEHHBIX (PU3NYECKUX MOJEJIeH: MaTepualibHas
TOYKa, MHEPLMAIbHAs CUCTEMA OTCUETA, a0COIIOTHO TBEPIOE TEJIO, UICANIBHBIN Ia3,
MOJIEJN CTPOEHHUS Ia30B, KUAKOCTEN U TBEPABIX TeJl, TOUEUHBIH AIEKTPUUECKUH 3apsij
IpU pelieHnn GU3NYecKuX 3a/1ay;

e pacrno3HaBaTh (puznyeckue sBIeHU (IPOLecChl) U OOBICHATH UX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KHHETHYECKON TEOPHH CTPOEHUS BElIeCTBa U
JIEKTPOJMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE NPSAMOJIMHENHOE JBUKEHUE,
cBOOOHOE Ta/IeHUE Tell, IBHKEHUE TI0 OKPYKHOCTH, HHEPIUS, B3aUMOJICHCTBUE TET,
g dy3us, OpOyHOBCKOE TBH)KEHUE, CTPOCHUE KUIKOCTEHN U TBEPBIX TEJ, U3BMEHEHHE
o0bema TeJ Mpy HarpeBaHuU (OXJIaXkK/I€HUH ), TEIJIOBOE paBHOBECHE, HCIIAPEHUE,
KOHJCHCALlKs, TUIaBJIEHUE, KPUCTAJIN3aLUsl, KUIIEHUE, BIAXKHOCTh BO3yXa,
MOBBILICHHUE JABJICHMSI ra3a IPU €ro HarpeBaHUU B 3aKPBITOM COCY/JIE€, CBSI3b MEXKY
napaMeTpaMM COCTOSIHUA r'a3a B U30MPOLECCAX, DIEKTPHU3ALMS TEJl, B3AUMOJICHCTBUE
3apsIlI0B;



e ONKCHIBATh MEXaHWYECKOE IBMKCHUE, UCIOB3Ys (PU3NYECKHE BEIMYMHBI: KOOpIUHATA,
IyTh, IEpEMEIIEHUE, CKOPOCTb, YCKOPEHUE, Macca Tella, CUila, UMILYJIbC Teja,
KMHETUYECKas SHEPIUs, NOTEHLIMaIbHas SHEPrus, MeXaHuuyecKkas padora,
MEXaHU4eCKasi MOIIHOCTb; TP ONMCAaHUM IPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICI
UCTIOJIb3YEMBIX BEJTMUMH, UX 0003HAUYEHUS U €AMHUIIbI, HAXOJUTH (hOPMYIIHI,
CBSI3bIBAIOILME JTAHHYIO (PU3NYECKYIO BEJIMYUHY C APYTMMU BETUUYMHAMU;

e OIKCHIBaTh U3yYEHHBIE TEIVIOBBIE CBOICTBA TEJ U TEIJIOBBIE SIBJICHMSI, HCIIOIb3YS
(bu3nyeckre BeIMYMHBL: JaBlIeHHE ra3a, TeMIIepaTypa, CpeiHAs KHHETUYEeCKasi SHepIUsl
XA0THUYECKOTO JIBUKEHUS MOJIEKYJI, CPEAHEKBAAPATUYHASI CKOPOCTh MOJIEKYJI,
KOJINYECTBO TEIUIOTHI, BHYTPEHHSASA SHEPIUs, paboTa ra3a, KodQQHUIMEHT M0JIE3HOT0
JIeMCTBUS TETJIOBOTO JIBUTATEIIS; IPU ONMCAHUU NPABMIIBHO TPAKTOBATh (PU3HUECKUI
CMBICJI UCTIOJIb3YEMBIX BEJIMUUH, UX 0003HAUEHUS U €AMHULIbI, HAXOJUTh (POPMYJIbI,
CBSI3BIBAIOIIME TAHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMH BETHYMHAMU;

e ONKCHIBaTh U3YYEHHBIE IJEKTPUUECKHE CBOWCTBA BELIECTBA U HJICKTPUUYECKHE SBICHUS
(mpotuiecchl), UCHIOB3YS GUZNUYECKUE BEIIUUUHBL: AIEKTPUUECKUH 3apsil, JIEKTPUUIECKOE
10JI€, HAPSKEHHOCTh T0JIsI, HOTEHIMAJ, Pa3HOCTh OTEHIUAJIOB; IPH OIMCAHUU
IPABUJIBHO TPAKTOBATh PU3NYECKUI CMBICI NCIIOJIb3YEMBIX BEIMUMH, X 0003HAUYECHHUS
U €IMHMIIbI; YKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIUUUHY C
JpYTMMH BEJTUYMHAMU;

e AHAIM3MPOBATH PU3UUECKUE MPOLIECCHI U SABJICHUS, UCTIONb3YS (PU3NUECKUE 3aKOHBI U
IPUHLIMIIBL: 3aKOH BceMupHOTo Tsirotenus, |, Il u 11l 3akons! HeroToHa, 3aK0H
COXpPaHEHMsI MEXaHUYECKOI SHEprux, 3aKOH COXPAHEHUS UMITYJIbCA, IPUHIHIT
CYINEPHO3UIMH CUJI, IPUHIIUI PAaBHONPABUS HHEPLUAIbHBIX CUCTEM OTCUETA,
MOJIEKYJISIPHO-KMHETHUECKYIO TEOPHIO CTPOSHUSI BELECTBA, A30BbI€ 3aKOHbI, CBA3b
CpeIHEel KHHETUUECKON S3HEPIHH TEIUIOBOT'O JABM)KEHUS MOJIEKYII ¢ a0CONIOTHOM
TEMIIepaTypoil, NEPBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHEHHSI AIEKTPHUECKOTO
3apsiza, 3akoH KylloHa, mpu 3TOM pa3iIndarh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €T0
MaTeMaTHYeCKOE BbIpAaXKEHUE U YCIOBUS (TPaHUIIbl, 00JIACTH) IPUMEHUMOCTH;

e OOBICHATH OCHOBHBIE IPUHLIUIIBI IEHCTBUS MAlllMH, IPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3inyarh yCJIOBUS UX O€30MaCHOTO MCIIOIb30BaHMs B TOBCEAHEBHOM
KU3HU;

e BBINOJHATH SKCIIEPUMEHTHI [0 UCCIIEAOBAHHIO (PU3MUECKUX SBICHUH U MTPOLIECCOB C
MCIIOJIb30BaHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUM, IPU ITOM (DOPMYJINPOBATh
npobieMy/3agady U TUIOTe3y y4eOHOro SKCIIepuMeHTa, COOMpPaTh YCTAaHOBKY U3
IPEJI0KEHHOTO0 000PYAOBAHUS, TPOBOAUTDH OMBIT U POPMYIUPOBATH BHIBOIBL;

e OCYIIECTBIIATH MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NMUECKUX BEIUYHH, IIPU 3TOM
BbIOMpATh ONTUMAIBHBIN CIIOCO0 U3MEPEHMSI U UCIIOJIb30BAaTh U3BECTHBIE METOIbI
OLICHKH MOIPEHIHOCTEN U3MEPEHNUI;

e HCCIIEA0BATh 3aBUCUMOCTH MEXIY (PU3MUECKMMH BETUYUHAMHU C UCTIOIb30BaHHEM
IPSAMBIX U3MEPEHHH, IPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCUPOBATH PE3yJIbTATHI
MOJIyYEHHOM 3aBUCUMOCTH (PM3UUYECKUX BEIMYMH B BUJIE TaOIUI] U rpadUKoB, JAenaTh
BBIBOJIBI 110 pPE3YJIbTaTaM UCCIIEIOBaHMS;

e coOIrOAaTh MpaBuiia 0€30IaCHOTO TPYAA IPU NPOBEIECHUH UCCIIEI0OBAaHUM B paMKax
y4eOHOT0 dKCIIepUMEHTa, y4eOHO-UCCIIe0BATENILCKOM U IPOEKTHOM AeSTETLHOCTH C
MCIIOJIb30BaHUEM U3MEPHUTEIbHBIX YCTPONUCTB U J1aOOpaTOPHOro 000PyA0BaHNUS;

e pelaTh pacyeTHHIE 3aJIa4H C SIBHO 33/1aHHON (PU3NYECKOI MO/IENbI0, UCTIONb3Ys
¢bu3nyecKkue 3aKOHbI ¥ IPUHIIMIIBI, HA OCHOBE aHANIM3a yCIOBHS 3aJa4u BEIOUPATh
(bu3nUeCKyI0 MO/IeNb, BBIIEIATh (PU3NYECKHE BEIUIMHBI U (POPMYIIBI, HEOOXOTUMBIE
JUISL €€ PeLeHUs], TPOBOIUTh PacyeThl U OLEHUBATh PEATbHOCTh MOJYYEHHOT'O 3HAYEHUS
($u3nUeCcKoil BETMUNHBL;



e pelllaTh KaUeCTBEHHBIC 3aJa4l: BICTPAUBAThH JIOTUUECKH HEMPOTUBOPEUHUBYIO IIEMOUKY
PacCyXJICHUI ¢ ONIOPOI Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (U3HYECKHIE
SIBJICHUS,

e HCIIOJIB30BAaTh MIPH PEUICHUU YU4ESOHBIX 3a/1a4 COBPEMEHHbIC HHPOPMAIIMOHHBIE
TEXHOJIOTHH JIJIsl TOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIMU U TTPEACTABICHUS
y4eOHOH 1 HAyYHO-TIOMYJISIPHOM HH(POPMALINH, TTOTYYCHHOW U3 PA3TMIHBIX
WUCTOYHUKOB, KPUTUYECKU aHAITM3UPOBATH MMOTYIaeMyI0 HH(OPMAIIUIO;

e TIPUBOAWTH MPUMEPHI BKJIAJa POCCUHUCKUX U 3apYOCIKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HAyKH, 00BICHEHUE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU U
TEXHOJIOTHI;

e HCIOJB30BATh TEOPETUUCCKUE 3HAHUS MO (PU3HUKE B MIOBCEAHEBHOW KHU3HU JIJIS
obecrieueHus 0€30MaCHOCTH MTPU OOpAIICHUH C MPUOOPAMU U TEXHUIECKUMU
YCTPOMCTBAMH, IS COXPAHESHHSI 3JI0POBbsI U COOTIOACHHSI HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIICH Cpejie;

e paboTaTh B TPYIIIE C BHIMOJTHCHUEM PA3JIMYHBIX COIUATBHBIX POJICH, IIITAHUPOBATH
paboTy Ipynmbl, pallMOHAIEHO PACIPEIENISITh 00sI3aHHOCTH U TNIAHUPOBATH
JIeATETLHOCTh B HECTAHIAPTHBIX CUTYAIMAX, aJI€KBATHO OIICHUBAThH BKJIAJl KXJI0TO U3
YYaCTHUKOB TPYIIHI B PEUICHHE paCCMAaTPUBAEMOM MPOOIEMBI.

11-i kiaace

K koniy o6yuenus B 11-M Kiacce rnpeIMeTHbIE pe3ysIbTaThl HA 0A30BOM YPOBHE JAOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTDH y O0YUAIOMIUXCSI YMEHUI:

e JIEMOHCTPUPOBATh Ha MpUMeEpax posib U MECTO (PU3UKU B (POPMUPOBAHUN COBPEMEHHON
Hay4YHO! KApTHUHBI MUDPA, B Pa3BUTUU COBPEMEHHONW TEXHUKH U TEXHOJIOTHM, B
IPAaKTUYECKOH J1eATEIbHOCTH JIFOAEH, LIeTIOCTHOCTh U €AMHCTBO (PM3NYECKON KapTUHbI
MUDA;

e YUUTHIBATh IPAHUIBI IPUMEHEHUS U3YUYCHHBIX (PU3NYECKUX MOJEIEH: TOUeUHbIN
AIIEKTPUYECKUH 3apsi]l, JIyd CBETa, TOUEUHBI HCTOUYHUK CBETA, siIEpHAsi MOJIENIb aTOMA,
HYKJIOHHAsi MOZIESTb aTOMHOTO si/ipa MU pelieHnH (GU3NIECKUX 3a/1a4;

e pacmo3HaBaTh (PU3NUECKUE SBICHUS (MPOIECCHI) U OOBSICHATH UX HA OCHOBE 3aKOHOB
AIIEKTPOAMHAMUKY M KBAHTOBOM (PM3HMKH: 3JEKTPUUECKasi MPOBOAUMOCTD, TETJIOBOE,
CBETOBOE, XUMUYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJICIICTBIE MAarHUTOB,
AJIEKTPOMAarHUTHasi MHAYKLHUS, AEHCTBUE MarHUTHOTO MOl HA TPOBOJHUK C TOKOM U
JBUKYLIUICS 3apsil, 2IEKTPOMarHUTHBIE KOJIEOaHUs U BOJIHBI, IPSMOJIMHEITHOE
pacrpocTpaHeHHE CBETa, OTPAXKEHHE, pesIoMIIeHHe, HHTeppepeHIns, AudpaKkus 1
NoJIIpU3alusl CBeTa, JUcHepcus cBeta, porosnexrpuueckuil 3¢ dext (hotorddexr),
CBETOBOE JaBJICHNE, BOSHUKHOBEHHE JIMHEIYATOrO CIIEKTpa aToMa BOJIOPOAA,
€CTECTBEHHAsl U UCKYCCTBEHHas paJ0AKTHBHOCTb;

e ONKCHIBATh N3YUYEHHBIE CBOMCTBA BEIIECTBA (AIEKTPHUUECKUE, MATHUTHBIE, OIITUYECKHE,
ANEKTPUYECKYIO MPOBOJIUMOCTD PA3INYHbIX CPEJl) U 3JIEKTPOMArHUTHBIE SBICHUS
(TIportecchl), UCTIONB3YS (PU3NUECKUE BETMUUHBL: JJIEKTPHUUECKUI 3apsi, CHla TOKa,
3JIEKTPUUECKOE HANIPSHKEHUE, dJIEKTPUIECKOE CONPOTUBIIEHUE, Pa3HOCTh MIOTEHIIUAJIOB,
ANIEKTPOABIIKYIIAs Cuila, paboTa TOKa, MHAYKLMS MarHUTHOTO T10JIs1, cCUjla AMIepa,
cuna JlopeHia, MHAYKTUBHOCTh KaTYIIKU, SHEPTHsl 3JIEKTPUUECKOTO U MATHUTHOTO
noJiei, mepuos 1 yacToTa KojebaHuil B kojaedaTeIbHOM KOHTYpE, 3apsi/l U CUjla TOKa B
MpOLecCe TapMOHUYECKUX JEKTPOMarHUTHBIX KosiebaHuil, poKycHOe paccTosTHUE U
ONTUYECKasl CHJIA JIMH3bI, IPU ONMMCAHUU NIPABUIBHO TPAKTOBATH (PU3UUECKUIN CMBICT
HCIOJIb3YEMBIX BEJIIMYUH, UX 0003HAUEHUS U €IMHULIbI, YKa3bIBaTh (GOPMYJIbI,
CBSI3bIBAOIME TAHHYIO (PU3NYECKYIO BEIMUMHY C APYTUMH BETUUYMHAMU;



e ONKCHIBATh N3YUYCHHBIC KBAHTOBBIC SIBJICHUS U MPOLIECCHI, UCIOB3Ys (hU3UUYECKHe
BEJIMYMHBIL: CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JIJIMHA BOJIHBI U 4aCcTOTA CBETA,
SHEPTUs U UMITYJIbC (POTOHA, IEPUOJ OTYPACIIa/ia, SHEPTUs CBSI3U ATOMHBIX S/IEp, IPU
OINKCAaHUM PABUIBHO TPAKTOBATh (PU3UUECKUI CMBICIT UCIIOIb3YEMbIX BEJIMYHMH, UX
0003HauCHHSI U €IMHUIIBI, YKa3bIBaTh (POPMYIIBI, CBA3BIBAIOIINE JAHHYIO (PH3UYECKYIO
BEJIMYMHY C APYTUMH BEJTMUMHAMM, BBIYUCIATH 3HAUCHUE (PU3NUECKOM BETMUUHBI;

e aHANM3HMPOBATH (PU3UUECKUE MPOLIECCHI U SABJICHHS, UCTIONB3YS (PU3UUECKUE 3aKOHBI U
IIPUHLKIGL: 3aK0H OMa, 3aKOHBI II0CJIEI0BATEIBHOTO U NTapAJIJIEIBHOTO COEAUHEHMUS
IIPOBOJIHUKOB, 3aKOH JIxoyisi—JIeHna, 3aK0H 2J1eKTpOMarHUTHOW MHIYKLIUH, 3aKOH
IPSIMOJIMHEMHOIO PACIIPOCTPAHEHMSI CBETA, 3aKOHBI OTPAXKEHUS CBETA, 3aKOHBI
IpeJIOMIICHUS CBETa, ypaBHeHUE DWHIITEeHHA U HOTOdPdEeKTa, 3aKOH COXPAHEHUS
JHEPruy, 3aKOH COXPAaHEHUS UMITYJIbCA, 3aKOH COXPAHEHUs JIIEKTPUYECKOI0 3apsiaa,
3aKOH COXPaHEHMsI MacCOBOI'0 YUCIIa, IocTyaTel bopa, 3aKoH pajinoakTUBHOTO
pacriaza, pu 3TOM pa3jinyaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €F0 MaTEMAaTHYECKOE
BBIPaXEHUE U YCJIOBUS (TPaHULIbI, 00JIACTH) IPUMEHUMOCTH;

e OIpENENATh HAIPABICHUE BEKTOPA HHIYKIIMM MarHUTHOTO I10JIs IPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuiisl JlopeHnna;

e CTPOMTH U OIUCHIBATh U300pakeHUE, CO3/1aBAEMOE IUIOCKUM 3€pKajioM, TOHKOM JIMH30M;

e BBITOJHSITH YKCIIEPUMEHTBI 110 UCCIICAOBAHHUIO (PH3MUECKUX SBICHUHN M MPOIIECCOB C
UCIIOJIb30BAaHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHUM: TIPU 3TOM (hOpMyIHpoBaTh
npobieMy/3agady ¥ TUIOTE3y Y4eOHOTO SKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3
IPEI0KEHHOT0 000PYA0BaHUs, IPOBOIUTH ONBIT U (POPMYIUPOBATH BHIBOABI;

e OCYHIECTBIIATH MPSIMbIE U KOCBEHHBIC U3MEPEHUS (PU3HMUECKUX BEIIMYHH, TIPH 3TOM
BBIOMPATh ONTHUMAJIbHBIN CIIOCOO M3MEPEHUS U UCIOIb30BAaTh U3BECTHBIE METO/IbI
OLICHKH ITOIPEIIHOCTEN U3MEPEHUN;

e HCCIIEJOBATh 3aBUCUMOCTH (PU3UYECKHUX BEIIMYMH C HUCIOIb30BAHUEM MPSAMBIX
M3MEPEHUIL: IPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YJIbTaThl
MOJY4EHHOM 3aBUCUMOCTH (PM3MUECKUX BEIMUYUH B BUJIE TAOIUIl U TpadHKOB, Ae1aTh
BBIBO/JIbI 110 pE3YJIbTaTaM UCCIIEIOBAHMUS;

e coOdrOaTh MpaBuiia 6€30NacHOT0 TPYAA MPU NPOBEIEHUH UCCIIEIOBAaHUHN B paMKax
y4eOHOTr0 SKCIIEPUMEHTA, YUeOHO-UCCIIEI0BATENLCKON U MPOEKTHON JESITEIbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIbHBIX YCTPOICTB U 1ab0paTopHOro 000py10BaHHUS;

e pelaTh pacueTHbIE 3a/1a4M C IBHO 33JJaHHOU (PU3MUECKON MOJEIIbIO, HCIIOb3Ys
¢du3nUeckre 3aKOHbI U MPUHIMIIBI, HA OCHOBE aHAJIN3a YCJIOBHS 3a/1aul BEIOUPATh
(bu3NYECKYIO MOJIEIb, BBIAETATh GU3NYECKUE BEIUYUHBI U (OPMYJIIbI, HEOOXOIUMBIE
JUISL €€ PELEHUS, IPOBOJUTD PAacYEThl M OLIEHUBATh PEAIIbHOCTD MOJYyYEHHOIO 3HAUEHUS
(U3UYECKON BEIMYUHBIL;

e peulaTh KaueCTBEHHBIE 3a/1a4M: BBICTPAUBATH JJOTUYECKU HEMIPOTUBOPEUNBYIO LIEMIOUKY
paccyXJIeHH ¢ OMOpo Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE
SBJICHUS;

e HCIOJB30BaTh MPHU PEUICHUH YUeOHBIX 3a7]a4 COBpEMEHHbIE HH(OPMAaLIMOHHBIE
TEXHOJIOTHH U1l IOMCKA, CTPYKTYPUPOBaHUs, UHTEPIPETALUU U NPEACTABICHUS
yueOHOW U HAyYHO-TIOMYJISIPHON HH(POPMAINH, ITOJIYY€HHON U3 pa3InyHbIX
UCTOYHHKOB, KPUTHUECKU aHATM3UPOBAThH MOIYy4aeMyt0 HH(OpMAIIHIO;

e OOBICHATH NPUHIUIBI ACWCTBUS MAIINH, TPUOOPOB U TEXHUUYECKUX YCTPOUCTB,
pas3nyaTh yCiIoBUs MX O€30MaCHOTO UCIIOIB30BaHUS B IOBCEAHEBHOM KHU3HM;

e TPUBOAUTH MPUMEPHI BKJIa/la POCCUICKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, B 00BsSCHEHHE TPOIIECCOB OKPY)KAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHH;



e HCMOJB30BATh TEOPETUUYCCKUE 3HAHUS IO (PU3UKE B TOBCETHEBHOM JKU3HH TSI
obecrnieueHns 6€30MacHOCTH MPU OOpaIllEeHUH C IPUOOPAMU U TEXHUYECKUMU
YCTPONCTBaMH, JJIs1 COXPAHEHUS 370POBbsS 1 COOTIOIEHUS] HOPM HKOJIOTHUECKOTO
MOBE/ICHUS B OKpYXKalollel cpene;

e paboTaTh B IpyMIIE C BHITOJHEHUEM PA3IMYHBIX COIIMATIBHBIX POJICH, IIJIAHUPOBAThH
paboTy rpynibl, palliOHAIBLHO PacCHpeeiaTh 00I3aHHOCTHU U IJIAHUPOBATh
JESITEIbBHOCTh B HECTAHJAAPTHBIX CUTYaLUX, a€KBaTHO OLIEHUBATh BKJIAJ KaX10T0 U3
YYaCTHUKOB TPYIIIHI B pEHICHHE paccCMaTprUBaeMoil mpoOIeMBbl.

Conep:xanue yueOHOro npeamera

10-i1 k1ace

Pa3znen 1. dusuka u MeTOAbI HAYYHOI0 MO3HAHUSA
®u3snka — Hayka o npupoze. Hayunele MeTobl MO3HAHUSA OKpYXKaromero mupa. Pois
AKCIIEPUMEHTA U TEOPHUH B MPOLIeCCe MO3HAHUS IPUPOABI. DKCIIEPUMEHT B (pU3UKe.
MonenupoBanue GU3NICCKUX SBICHUH U mpoiieccoB. Hayunbie runore3sl. @u3ndeckue 3aKOHbI U
Teopuu. ['paHuIIbl IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHMHIIMIT COOTBETCTBUSI.
Ponb 1 MecTo (pu3uKu B pOpMUPOBAHUN COBPEMEHHOW HAyYHOU KapTUHBI MUpPa, B IPAKTUYECKON
NEeSATEIbHOCTH JIFOACH.
JlemoHCTpanuu
AmHanoroBblie 1 HIU(PPOBBIE U3MEPHUTENBbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUUKH.
Pa3nea 2. Mexanuka
Tema 1. KunemaTuka
Mexannueckoe 1BuxkeHre. OTHOCUTEIbHOCTh MEXaHUYECKOr0 IBUKeHus1. Cucrema oTcuera.
Tpaexropus.
[lepemenienue, CKOpoCTh (CpeaHsisi CKOPOCTb, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHUE
MaTEpHUAIbHOU TOYKH, UX NMPOEKIIMHU Ha OCH CUCTEMBI KoopAuHAT. ClI0’KEeHUE IEPEMEIICHUN U
CJIO’KEHUE CKOPOCTEM.
PaBHOMEpHOE U PaBHOYCKOpEHHOE MPsSMOJUHEHHOE ABMKeHHe. [ paguku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMELICHUS MaTEPUAIbHON TOYKH OT BPEMEHH.
CBoboaHoe najzeHue. Y cKkopeHrne cBOOOTHOTO MaIeHus.
KpuBonuneiinoe nBuxeHne. [[BHkeHne MaTeprualibHOM TOUKHU MO OKPYKHOCTH C TOCTOSTHHOM T10
MOJTYJIIO CKOPOCTBIO. YTJIOBast CKOPOCTb, JIMHEIHas ckopocTk. [lepros u yactora oOpalieHus.
[eHTpOCTpEMUTEIIBHOE YCKOPEHHUE.
TexHudeckue ycTpoucTBa U MPAKTUYECKOE IPUMEHEHHUE: CIUAOMETP, IBHKECHUE CHAPAIOB,
LIETIHbIE U PEMEHHBIE NIEPEIAUN.
JlemoHCTpanuu
e Mopenb cuCTEMBI OTCUETA, WILTIOCTPALIMS KHHEMAaTUYECKUX XapaKTEPUCTUK JBUKEHUS.
o IlpeoOpa3zoBaHue NBUKEHUHN C HUCIIOIB30BAHUEM MTPOCTHIX MEXAHNU3MOB.
o [Ilagenue Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.
o HaOmtonenue nBuxeHus Teaa, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.
o H3mepeHue yckopeHUs: CBOOOIHOTO MMaJICHHUS.
o HampaBnenue CKOpoCTH MpU ABUKEHUU IO OKPYKHOCTH.
YdeHuueckuit 3KCIIepUMEHT, 1a00opaTOpHbIe pabOThI
o N3yuyeHue HEPAaBHOMEPHOIO JIBUKEHHUSI C LIETIBIO ONPEAEIICHUS] MTHOBEHHON CKOPOCTH.
o HccnenoBanue COOTHOLIECHUS MEXKIY IIyTAMU, IPOHACHHBIMU TEJIOM 32
IIOCJIE/IOBATEIbHBIE PABHBIEC TPOMEKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM JIBUYKEHHH C
HavyaJbHOW CKOPOCTBIO, PABHOW HYJIIO.



o M3ydyenue ABUNKEHUS IAPUKA B BA3KOU KUJIKOCTH.

o l3yueHue nBMKEHUS Tesa, OPOIIEHHOTO TOPU30HTAIIBHO.
Tema 2. lunamuka
[Ipunnun otHocutenbHOCTH ["anunes. Ilepssiii 3akoH HeroToHa. HEpuuanbHble CUCTEMBI
oTcyeTa.
Macca tena. Cuna. [Ipuniun cynepno3uiuu cuil. Bropoit 3akon HeroToHa 11711 MatepualibHOM
Touku. Tpernii 3akoH Hpl0TOHA [U1s1 MaTEpUAIIBHBIX TOYEK.
3akoH BceMupHoOro Tsarotenus. Cuna tspkectd. [lepBas kocMHuueckas CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec rena.
Tpenne. Buasl TpeHus (mokosi, ckoyibxeHust, kaueHus ). Cuna tpenus. Cyxoe tpenue. Cuia
TPEHUS CKOJIBKEHUS U cuiia TpeHus nokos. Koapdunuent tpenus. Cuiaa cOnpoTUBICHUS TPU
JBUKEHUH TeJa B )KUJIKOCTH WJIU Tase.
[TocTynaTensHOE M BpaIIaTeIbHOE ABMKEHHE a0COIIOTHO TBEPJIOTO TEA.
MoOMEHT Cuiibl OTHOCUTENBHO OcH BpaieHus. [1nedo cumbl. Y ciaoBus paBHOBECUs TBEPAOTrO Tea.
TexHnuyeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHUE: TOAIUINITHUKY, IBUKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.
JlemoHCTpanuu

e JSIBneHue UHEpPLUH.

o (CpaBHeHHE Macc B3aUMOAECUCTBYIOLIUX TEN.

e Bropoii 3akoH HrroToHA.

o M3mepenue cuil.

o CnoxxeHue CHIL

e 3aBUCHMOCTb CHJIBI YIIPYTOCTH OT J1e(hOpMAIIHH.

o HesecomocTs. Bec Tena npu yCKOpEHHOM MOAbEME U NaJACHUH.

o (CpaBHeHME CUJI TPEHUS MOKOS, KAUYEHUS U CKOJIbKEHUS.

e VYcioBus paBHOBECHS TBEPAOro Tena. Buasl paBHOBeCHS.
Y4eHnueckuit IKCIIEpUMEHT, JIabopaTOpHbIE PadOTHI

o N3ydeHue nBUKEHUS OpyCKa O HAKIOHHOMN MJIOCKOCTH.

e lccnenoBaHue 3aBUCUMOCTH CHUJI YIIPYTOCTH, BO3HUKAIOIIUX B IPYKUHE U PE3UHOBOM

oOpasiie, oT ux aedopMaruu.

e lccnenoBanue ycnoBHil paBHOBECHS TBEPAOTO T€a, UMEIOLIET0 OCh BpalllEHUSI.
Tema 3. 3aKk0oHBI COXpaHeHHUsI B MEXaHUKe
Nmnynbc MmaTepuanbHON TOUKH (Tea), CUCTEMbI MaTepUaIbHBIX TOUYEK. VIMITyNbe CHIbI U
U3MEHEHHE UMITYJIbCa TeJla. 3aKOH COXPaHEHUs UMITYJbca. PeakTUBHOE ABM)KEHHUE.
Pa6ora cunbl. MOIIHOCTE CHIIBI.
Kunernueckas sHeprust MaTepuanbHoi Touku. Teopema 00 N3MEHEHUH KHHETUUECKOW SHEPTUH.
[TorenunanpHas sueprus. [loreHunanbHast sHeprus ynpyro 1eopMUpOBaHHON PYKUHBI.
[TorennuanbHast SHEprys Tesia BOIU3U MOBEPXHOCTH 3eMJIH.
[ToTeHunanpHbIe U HEMOTEHIMAIbHBIE CUJIbl. CBSI3b pa0OTHI HEMOTEHIIMATBHBIX CHII C
N3MEHEHUEM MEXAHUYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXAHUUYECKOM dHEPIUN.
VYupyrue u Heynpyrue CTOIKHOBEHHUS.
TexHnyeckue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHNE: BOAOMET, KOTIEP, IPYKUHHBIN
MUCTOJIET, IBUKEHHUE PaKeT.
JlemoHCTpanuu

e 3aKOH COXpaHEHUS UMITYJIbCA.

e PeakTuBHOE IBUKEHHE.

o Ilepexon moTeHIMANIBbHOMN 3HEPTUN B KHHETUYECKYIO U 00paTHO.
YdeHuueckuit 3KCIIepUMEHT, 1a00opaTOpHbIe pabOoThI

e 3yuenue abCoIIOTHO HEYIPYTOrO yiapa ¢ MOMOIIBIO ABYX OJUHAKOBBIX HUTSIHBIX

MasiTHUKOB.



e HccnenoBanue cBs3HM pabOTHI CHITBI C U3MEHEHHEM MEXaHHMYECKON YHEPTHH Tela Ha
IIpUMEPE PACTSKEHUS PE3UHOBOTO KI'yTa.
Paznen 3. Moaekyaspaas Gu3uKa U TePMOAUHAMHUKA
Tema 1. OcHOBBI MOJIEKYJIAPHO-KMHETHYECKOH TeOpuu
OCHOBHBIE NOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPUHU U UX ONBITHOE 0OOCHOBAHUE.
Bbpoynosckoe nuxkenue. uddysus. Xapakrep IBHKEHUS U B3aUMOACHCTBHSI YaCTHI] BEILIECTBA.
Mogenu cTpoeHus ra3oB, KHUJIKOCTEH U TBEPBIX Tl U 00BSICHEHUE CBOICTB BEIIECTBA HA OCHOBE
3TUX MoJeneil. Macca u pa3zmepsl mosiekyi. KonnuectBo Beutectsa. [loctositnHas ABoraapo.
TemnoBoe paBHOBecue. TeMmneparypa u ee usmepenue. lllkana remmneparyp Llenbcus.
Mopenb nneanbHOro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKON TEOPUU
UACaIbHOTo raza. AGCOIIOTHAS TeMIIepaTypa Kak Mepa cpeiHeil KHHEeTUYEeCKOH SHEpTiH
TEIUIOBOTO ABMXKeHUs yacTul] ras3a. [llkana temneparyp KenbBuna. ['a30Bble 3aKOHBI. Y paBHEHUE
MenneneeBa—Knaneipona. 3akon Jlanbrona. M3ompoiieccsl B UeanbHOM ra3e ¢ MOCTOSTHHBIM
KOJMYECTBOM BelllecTBa. ['paduueckoe npeacTaBieHrne H30MPOIIECCOB: U30TEpMa, U30X0Pa,
n3obapa.
TexHuyeckue ycTpoiCcTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.
JlemoHCTpanuu
e OmnbITHI, JOKa3BIBAIOIINE JUCKPETHOE CTPOCHUE BellecTBa, (hoTorpaduu MoneKkys
OPraHUYEeCKUX COCTUHECHUM.
e OmnbiTel 10 MU Py3un KUAKOCTEH U Ta30B.
e Mopaenb GpOYHOBCKOTO JBUKEHUS.
e Mogenb onbita lITepHa.
e OmnbIThl, JOKa3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBHUS.
e Mogenb, WUTIOCTPUPYIOLIAs IPUPOY JABICHUS ra3a Ha CTEHKH COCYa.
e OmnbIThl, WUTIOCTPUPYIOIINE YPAaBHEHNUE COCTOSIHUS M/I€aIbHOTO ra3a, U30MpOLIECCHI.
Y4eHnuecKkui IKCIIEPUMEHT, JIabopaTOpHbIe Pa0OThHI
e Omnpenenenue Macchl BO3yXa B KIIACCHOM KOMHATe Ha OCHOBE U3MepeHui oobema
KOMHATBHI, IABJICHUS U TEMIEPATYpPbI BO3/1yXa B HEM.
o HccnenoBanue 3aBUCUMOCTH MEKy ITApaMETPaMU COCTOSIHUS Pa3peKEHHOTO rasa.
Tema 2. OCHOBBI TEPMOAMHAMHUKH
TepmonnHaMuyeckas cucremMa. BHyTpeHHss sHEprusl TEpMOIMHAMUYECKOW CUCTEMBI U CIIOCOOBI
ee n3meHeHus. KonmdecTBo TemaoTel U paboTta. BHYTpeHHSIsI SHEprus 0THOATOMHOTO UJI€AIbHOTO
raza. Buspl Temnonepeaaun: TEIONPOBOAHOCTb, KOHBEKIIHS, U3JTydeHue. Y enbHast
TEIJIOEMKOCTB BellecTBa. KoMuecTBo TEIUIOTHI IPH TEIIoNepeiaye.
[Tonsitue 06 anuabaTHoM mporiecce. [lepBriil 3akoH TepMoauHaMuKU. [IpuMeHeHne epBoro
3aKOHa TEPMOAMHAMMKH K H30mpoIieccaM. [ 'padudeckast uHTepIpeTaus paboThl rasa.
Bropoii 3akoH TepmoannamMuki. HeoObpaTuMOCTh TPOLIECCOB B MMPUPO/IE.
TennoBsie MammHbL. [IpuHIUTIBL AeiicTBUS TemIoBbIX MamuH. [IpeoOpa3oBanHus SHEPTUU B
TeIUI0BbIX MamnHax. Koadduiment nonesnoro aeiictsus temioBoi MamuHel. [{ukn Kapho u ero
KOA(QPHUIHUEHT MOJIE3HOTO AEHCTBUS. DKOJOTHUECKUE TPOOIIEMBbI TETIIOIHEPT€TUKH.
TexHuueckue ycTpoiicTBa U MpakTUYECKOe MPUMEHEHNE: ABUTaTelb BHYTPEHHETO CrOpaHHs,
OBITOBOW XOJOWIBHUK, KOHIUITHOHED.
JlemoHCTpanuu
o lI3MeHeHUE BHYTPEHHEW YHEPTUU Tella MPU COBEPIICHUN PabOTHI: BBUIET MPOOKH U3
OYTBUIKY IO/ IEWCTBUEM CIKAaTOTO BO3/1yXa, HarpeBaHue 3(hupa B JaTyHHOU TPyOKe
yTeM TpeHUs (BUICOEMOHCTPAIIHS).
e lI3MeHeHue BHYTpEHHEW SHEPTUU (TEMIIepaTyphl) Teja MpH Terionepeaaye.
e OmpIT 0 aaabaTHOMY PACHIMPEHUIO BO3IyXa (OMBIT C BO3AYIIITHBIM OTHUBOM).
e Mogenu napoBoil TypOUHBI, ABUTATENS] BHYTPEHHETO CrOpaHusl, pEaKTUBHOTO
JIBUTATENS.



YdeHn4eckuil SKCIIEpUMEHT, T1abopaTOpHbIE pabOThHI

o H3MepeHue ylienbHOM TETIOEMKOCTH.
Tema 3. ArperaTHble cocTOSIHHA BeniecTBa. Ma3oBble Mepexoabl
[TapooOpazoBanue u kouaeHcanus. Vicnapenue u kuneHue. AGCOMIOTHAS U OTHOCUTEIbHAS
BJIQKHOCTH BO3/1yxa. HackIennslii nap. Y ienpHas TeroTa napooopazoBaHusi. 3aBUCUMOCTh
TEMIIEPaTyphbl KUTIEHUS OT AaBJICHUS.
Teepmoe Teno. Kpucrammmueckue u amopdHbIe Tena. AHU30TPONUS CBOMCTB KPUCTAILIIOB.
Kunkue kpucramisl. CoBpeMeHHbIe MaTepuaibl. [InaBnenue u kpucramumzanus. Y genbHas
TerioTa masieHus. Cyonumars.
VYpaBHeHHe TEII0BOro OanaHca.
TexHuuyeckue ycTpoicTBa U MPaKTUIECKOE IPUMEHEHNE: TUTPOMETP U ICUXPOMETP, KAJIOPUMETD,
TEXHOJIOTUH MOJTYYCHHS] COBPEMEHHBIX MaTEePHUAaJIOB, B TOM YHCJIE HAHOMATEPUAIIOB, U
HAaHOTEXHOJIOTUH.
JeMoHcTpaunun

o (CBoliCTBa HACBIIIEHHBIX [IAPOB.

o Kunenue npu NOHWKEHHOM JIaBIICHUU.

e Cnoco0Obl U3MEPEHHS BIAKHOCTH.

o HaOmntonenue HarpeBaHus U TUIABJICHUS KPUCTAJUTMUECKOTO BEIIECTRA.

e JleMoHCTpanusi KpUCTAJLIOB.
Y4eHnuecKkui IKCIIEPUMEHT, JIabopaTOpHbIe Pa0OThHI

e lI3MepeHHe OTHOCUTENIBHOM BIIaXKHOCTU BO3yXa.
Pa3znen 4. DiekTpoaMHamMuKa
Tema 1. DnekTpocTaTuka
DnexTpu3zanus Ten. JNeKTpudeckuil 3aps. J(Ba Buna anekrpudeckux 3apsaaos. [IpoBoanukwy,
JUBJIEKTPUKU U TOJIYIPOBOAHUKHU. 3aKOH COXPaHEHUS 3JIEKTPUUECKOI0 3apsja.
BiaumopeiictBue 3apsioB. 3akoH Kynona. ToueuHbl 37eKTPHUECKHiA 3aps]. DIEKTpUIEecKoe
nosie. HanpsixeHHOCTh AnieKTpudeckoro nosis. [IpyuHuun cynepno3uinmu 31eKTpuYecKux MoJien.
JIMHUM HaNPSHKEHHOCTH JIEKTPUYECKOTO TIOJIS.
Pa6ora cun sanexkrpocrarnueckoro nois. [lorenuuan. Paznocts norenuunanos. [IpoBoauuku u
JOUDJIEKTPUKHU B DJIEKTPOCTATUYECKOM IToJIe. J{ManeKTpruyecKkas IpOHUIAEMOCTb.
OnexktpoeMKkocTh. KoHmeHcaTop. DMeKTpOEMKOCTh TIJIOCKOTO KOHAEHCATOpa. DHEPTHs
3apsHKEHHOTO KOHAECHCATOPA.
TexHnueckue ycTpoiicTBa M MPAKTUYECKOE TPUMEHEHHE: AIEKTPOCKOI, IEKTPOMETP,
AJIEKTPOCTaTUYECKas 3alIUTa, 3a3eMIIEHUE JIEKTPOIIPUOOPOB, KOHJIEHCATOP, KOMUPOBAIBHBIN
anmapar, CTpyWMHBIA IPUHTED.
JleMoHCTpanuu

e VYCTPOWCTBO M MPUHIMII AEUCTBUS AIEKTPOMETPA.

e BzanMopelicTBHe HaJIEKTPU30BAHHBIX TEIL.

e DIEKTPUUYECKOE T0JIC 3aPSKEHHBIX TEll.

o IIpoBOIHUKHM B 3IEKTPOCTATUUECKOM II0JIE.

e DJEKTpOCTaTHUYECKas 3alIUTA.

o JIMPNEKTPUKH B DJIEKTPOCTATUUECKOM IOJIE.

e 3aBHUCHMOCTb 3JEKTPOEMKOCTH IJIOCKOTO KOHJEHCATOpa OT IJIOLIAAM IIJIaCTHH,

paccTosIHUSA MEXy HUMH U JUDJIEKTPUUECKON IPOHUIIAEMOCTH.

e DHeprus 3apsHKEHHOTO KOHJIEHCATOopa.
YdeHuueckuit 3KCIIepUMEHT, 1a00opaTOpHbIe pabOoThI

o lI3MepeHue eKTPOEeMKOCTH KOHEHCATOPA.
Tema 2. IlocTostHHBIN 1eKTPUYECKHi TOK. Tokn B pasjM4HBIX cpegax
DNEeKTPUYECKHI TOK. Y CJIOBUS CYIIECTBOBAHUS IEKTPUIECKOTO ToKa. Mctounuku Toka. Cuna
Toka. [locTOsIHHBIN TOK.



Hanpspkenne. 3akon Oma 17151 y4acTKa LEMH.
DIeKTprUYeCcKOe CONPOTUBIIEHUE. Y ACNIbHOE CONPOTUBIIEHNE BellecTBa. [locnenoBarensHoe,
IapajuiesIbHOE, CMEIIAHHOE COEAMHEHHUE ITPOBOJHHUKOB.
PaGora snekrpuyeckoro Toka. 3akoH J[xoyns—JIenna. MoOmHOCTb 3JEKTPHUUECKOTO TOKA.
DNEKTPOABUKYIAs CUJIa U BHYTPEHHEE COMPOTUBIICHUE UCTOYHUKA TOKA. 3aKkoH OMa 1sl MOJTHOM
(3aMKHYTOH) 2JIeKTpUUecKoii ermu. KopoTkoe 3aMbIKaHHeE.
DNeKTpOHHAs TPOBOIUMOCTh TBEPABIX METANIOB. 3aBUCUMOCTh COTIPOTUBIICHUS METAJUIOB OT
Temrneparypbl. CBEpXIIPOBOIUMOCTb.
DnexTpuuecKkuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.
[MonynpoBonuuku. CoOCTBEeHHAs U TPUMECHAs TPOBOAMMOCTH HOJTYIIPOBOIHUKOB. CBoiicTBa pP—
n-nepexoza. [loaynpoBoJHUKOBBIE TPUOOPHI.
DNEeKTpUYECKHI TOK B pacTBOpax U paciuiaBax 3JEKTPOJIUTOB. DIIEKTPOIUTHYECKAsS
JUccolanus. JIeKTPOIIn3.
DnekTpruyeckuil TOK B razax. CaMoCTOSATEIbHBIN U HECAMOCTOSTENbHBIN pa3paa. MoiHus.
[Ina3zma.
TexHrueckue ycTpoicTBa U NPAKTUYECKOE TPUMEHEHUE: aMIIEPMETP, BOJIBTMETP, PEOCTaT,
HMCTOYHHUKHU TOKA, JIEKTPOHATPEBATEIIbHBIC TPUOOPHI, FJIEKTPOOCBETUTEIIbHBIE TPHUOOPHI,
TEPMOMETP COMPOTHUBIICHUS, BAKYYMHBIN AUOM, TEPMUCTOPHI U (POTOPE3UCTOPHI,
MOJTYITPOBOIHUKOBBIN MO/, TATbBAaHUKA.
JlemoHcTpamuu
o H3mepeHue cuiibl TOKa U HAMIPSHKEHUS.
e 3aBUCHUMOCTb CONPOTUBIICHUS HIUJIUHAPUUECKUX POBOJAHUKOB OT JJIUHBI, IJIOIAIU
NONEPEYHOI0 CEUEHUs U MaTepHuaa.
e (CwMelaHHOe COeTMHEHUE IPOBOJHUKOB.
o [IpsaMoe uzMepeHue EeKTPOABHKYIEN crilbl. KOpOTKOE 3aMbIKaHUE TAIbBAHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.
e 3aBUCHUMOCTH COTPOTUBIICHUS METAJIJIOB OT TEMIIEPATYyPHI.
e [IpoBOIMMOCTB 31EKTPOIUTOB.
o MckpoBo# paspsa U MPOBOAMMOCTb BO3/yXa.
e  OaHOCTOPOHHSS TPOBOJAUMOCTH AUOJIA.
Y4eHnueckuit IKCIEPUMEHT, J1abopaTOpHbIE PaOOThHI
e H3yuyeHue cMemaHHOTO COEIMHEHHUS PE3UCTOPOB.
o H3mepeHue >neKTPOABMKYIIEH CHIIBI MICTOYHHKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHUS.
o HabGmogenue amexkTpousa.
MexnpeamerHblie CBA3U
Nzyuenue kypca ¢puszuku 6a30Boro ypoBHs B 10-M Kiiacce OCYIIECTBISETCS C YIETOM
COJIEP>KATENBbHBIX MEXKIIPEIMETHBIX CBSI3€H C KypcaMU MaTeMaTUKH, OMOJIOTHH, XUMHH,
reorpaduu U TEXHOJIOTHUH.
MexnpeaMeTHbIE TOHATHUSA, CBSI3aHHBIE C U3YUEHUEM METOJI0B HAyYHOT'O NTO3HAHUSI: SIBJICHUE,
Hay4HbBIN (DAKT, TUIIOTE3a, (PU3NYEeCcKas BEIMYNHA, 3aKOH, TEOPHs, HAOII0IeHNe, YKCIIEPUMEHT,
MOJEJIUPOBAHUE, MOJIENb, U3MEPEHHUE.
Matemartuka: pelieHre CucTeMbl ypaBHEHUH, TMHeHHas QyHKIus, mapadoia, runepoosua, ux
rpaduKu U CBOMCTBA, TPUTOHOMETpHYECKHE (DYHKIIUU: CHHYC, KOCUHYC, TAHT'€HC, KOTaHTEHC,
OCHOBHOE€ TPUTOHOMETPHUIECKOE TOXKIECTBO, BEKTOPHI M MX MPOEKIIUUA Ha OCH KOOPJUHAT,
CJIO’KE€HHE BEKTOPOB.
buonorus: Mmexannueckoe IBMKEHUE B )KUBOU Mpupoie, U dy3us, 0CMOC, TETLTIOOOMEH KUBBIX
OpraHu3MOB (BH/IbI TEIUIONEPEAAUH, TEMJIOBOE PABHOBECHE), DIEKTPUUECKHUE SIBJICHUS B )KUBOU
MIPUPOJIE.



XUMHS: TUCKPETHOE CTPOEHHE BEILIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEILIECTBA,
MOJISIpHAs Macca, TeIUIOBBIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEH U T'a30B, JJIEKTPUUECKHE
CBOMCTBA METAJJIOB, 3JIEKTPOIUTUUYECKAS AUCCOLUALINS, FaIbBaHUKA.

I'eorpacdus: BnaxXHOCTh BO3AYyXa, BETPHI, 0apOMETp, TEPMOMETD.

TexHonorus: npeodpa3zoBaHue IBUKECHUHN C NCIOIH30BAHNEM MEXAaHU3MOB, YUET TPCHHUS B
TEXHHKE, MOIIUITHUKH, UCTIOJIb30BaHUE 3aKOHA COXPAaHEHUS UMITYJIbCca B TEXHHUKE (paKera,
BOJIOMET | JIp.), IBUTATENIb BHYTPEHHETO CrOpaHus, apoBas TypOuHa, ObITOBOI XOJOMIBHUK,
KOHJIULIUOHEP, TEXHOJIOTMH MOJYyYEHHUsI COBPEMEHHBIX MaTEPUAIIOB, B TOM YUCIIE
HAaHOMAaTEpHaJIOB, U HAHOTEXHOJIOTUH, 3JIEKTPOCTaTHYECKasl 3aINUTa, 3a3EMIICHUE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBII MPUHTED, dJIEKTPOHArpeBaTeIbHbIe TPUOOPHI,
3JIEKTPOOCBETUTENBHBIC PUOOPHI, TaJIbBAaHHUKA.

11-i1 kiace

Pa3znen 4. DiiekTpoaMHaMuKa
Tema 3. MaruuTHoe moJie. JIeKTPOMAarHUTHAsA MHAYKIHSA
ITocTosiHHBIE MarHUTHI. B3anMonelicTBrE NOCTOSSHHBIX MarHUTOB. MaruutHoe nose. Bekrop
MarHuTHOM MHAYKIMH. [[puHIMI cyneprno3uiumuyu MarHuTHBIX IoJIel. JIMHMY MarHUTHOU
nHAyKnuy. KapTuHa TuHUI MarHUTHON MHAYKLUU TOJIS TIOCTOSIHHBIX MarHUTOB.
MarsuTHO€ 1noJje IpOBOJHUKA ¢ TOKOM. KapTuHa TMHUI MHAYKIIMM MarHUTHOTO I10JIS JNIMHHOTO
IIPSIMOTO ITPOBOJHHUKA M 3aMKHYTOT'O KOJIBLIEBOI'O IIPOBOJHMKA, KaTYIIKH ¢ TOKOM. OIBIT Opcreaa.
B3anmMozeincTere MpoBOJIHUKOB C TOKOM.
Cuna Amnepa, ee MOZyJIb U HAalIPaBJICHUE.
Cuna JlopeHua, ee Moysb U HanpasiieHUE. [[BuxkeHNe 3apsyKEHHOM YaCTHUIIBI B OJJHOPOIHOM
MarHuTHoM nose. Padora cuisl Jlopenna.
SIBneHue AIEKTPOMAarHUTHOM UHAYKIMH. [I0TOK BEKTOpa MarHUTHOM MHAYKIUH.
ONEeKTPOABUKYIAs CUJIa MHAYKIMHU. 3aKOH 3JIEKTPOMarHUTHOM MHAYKLuu Dapazes.
BuxpeBoe anekrpudeckoe mosie. JNEeKTPOABIKYIAs CrUjla MHIYKIIUU B IPOBOJIHUKE,
JBUKYLIEMCSI IOCTYNATENBHO B OJTHOPOJAHOM MarHUTHOM IIOJIE.
[IpaBuio JleHna.
NHaykTHBHOCTS. SIBIEHNE CAMOMHIYKIIMU. DJIEKTPOABHIKYILAS CHUJIA CAMOVHIYKIIMH.
DHeprus MarHUTHOT'O TIOJISl KaTYIIKU C TOKOM.
DNEeKTPOMarHuTHOE MOJIE.
TexHu4eckue ycTpoicTBa U NPaKTUYECKOE IPUMEHEHHUE: TOCTOSIHHBIE MarHUTHI,
AJIEKTPOMArHUThl, MEKTPOJABUraTENb, YCKOPUTEIN JIEMEHTAPHBIX YaCTUL, MHAYKLIMOHHAS 11€Yb.
JlemoHCTpanuu

e OmnpIT Opcrena.

e  OTKJIOHEHHUE 3JEKTPOHHOTO ITy4YKa MAarHUTHBIM IOJIEM.

o JIMHUU MHAYKINUN MarHUTHOTO MOJIS.

o B3saumopaeiicTBue AByX MPOBOJIHUKOB C TOKOM.

o Cuna Amnepa.

o JleiictBue cuibl JIopeHIia Ha HOHBI AIEKTPOJINTA.

o SIBneHME 2IEKTPOMAarHUTHON UHIYKLUH.

o [IpaBuno Jlenna.

e 3aBUCHMOCTb JJIEKTPOABMKYIIEH CUIIBI MHAYKIIUHA OT CKOPOCTH M3MEHEHUS] MArHUTHOTO

MIOTOKa.

o JSIBiEeHME CAMOMHIYKLIUH.
Y4eHnueckuit IKCIIEpUMEHT, J1abopaTOpHbIE PabOThI

e l3yueHue MarHuTHOIO IOJIA KaTyIIKH C TOKOM.

o HccnenoBanue 1eWCTBUSA NOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.



o HccnenoBanue BI€HUSA JIEKTPOMAarHUTHOM MHIYKIIUU.
Paznen 5. Kosed0anusi ¥ BOJIHBI
Tema 1. Mexanuyeckue U 3JIeKTPOMATHUTHBIE KOJIeOaHUS
KonebarenbHas cucrema. CBOOOJHBIE MEXaHUYECKHE KosleOaHus. [ apMoHnYecKkre KosleOaHusl.
[lepuon, yactoTa, amMmmuTyAa u ¢asza konaedanuii. [py>KuHHbIN MasTHUK. MaTemMaTu4ecKuit
MasiTHUK. Y paBHEHHE rapMOHUYECKUX KojeOanuil. [IpeBpalienue s3nepruu npu rapMOHUYECKUX
KOJIeOaHuUsIX.
Koneb6arenbHblil KoHTYp. CBOOOAHBIE 2JIEKTPOMArHUTHbIE KOJIeOaHMs B UCaTbHOM
K0J1e0aTeNbHOM KOHTYpE. AHAJIOIUs MEKIY MEXaHUUECKUMHU U 3JIEKTPOMATrHUTHBIMU
kosnebanuaMu. @opmyina ToMcoHa. 3aKOH COXpPAHEHUS SHEPTUM B UCATBHOM KOJe0aTeIbHOM
KOHTYDE.
IIpencraBnenue o 3aTyxaroIux KojaeOaHUsIX. BeIHyX/1eHHbIE MEXaHNUECKUE KOJIeOaHMsl.
Pe3onanc. BeiHyX1eHHBIE 2JIEKTPOMarHuTHbIE KOJI€OaHusl.
[Tepemennsbiii Tok. CHHYCOUATBHBIN ITIEPEMEHHBIN TOK. MOITHOCTh EPEMEHHOTO TOKA.
AMIUTNTYIHOE U AEUCTBYIOIEE 3HAYCHNE CUJIbI TOKA U HAIIPSKEHUS.
Tpancdopmarop. [IponsBoacTBo, nepegaya 1 MoTpedIeHNE IEKTPUIECKON SJHEPTUH.
DKOJIOTM4ECKUE PUCKU IIPU IPOU3BOJCTBE 3IEKTposHepruu. KynbTypa ucnonb3oBaHus
JIEKTPO3HEPIUH B ITIOBCEIHEBHOM JKU3HH.
TexHu4eckue ycTpoucTBa U IPAKTUYECKOE IPUMEHEHHUE: JIEKTPUUECKUI 3BOHOK, TEHEPATOP
IIEPEMEHHOT'0 TOKa, TMHUU MIEKTPOIEpeaayn.
JlemoHCTpanuu
e HccnenoBanue napaMeTpoB KoJeOaTeIbHOW CUCTEMBI (IPYKUHHBIN WK
MaTeMaTUYECKUN MasiTHUK).
o HaOmtonenue 3aTyxarmmux KoieoaHuii.
o HccnenoBanue CBOMCTB BBIHYK/ICHHBIX KOJICOAHH.
o Habmronenue pe3onanca.
o (CB00OOJHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.
o OcumiorpaMmsl (3aBUCHMOCTH CHJIbI TOKA U HAIIPSDKEHHSI OT BPEMEHN) JUIs
AJIEKTPOMArHUTHBIX KOJIEOaHUM.
e Pe3oHaHC IIpH MocneI0BaTENIbHOM COEAMHEHNN PE3UCTOPA, KATYIIKH UHIYKTUBHOCTU U
KOH/JIEHCATOopa.
e Mogenp TMHUM 3IEKTpONepeaayn.
Y4eHnueckuit SKCIIEPUMEHT, JIabopaTOpHbIE pabOThI
o HccnenoBanue 3aBUCUMOCTH IIepHOJIa MaJIbIX KOJeOaHU Tpy3a Ha HUTH OT JUIMHBI HUTH
Y Macchl Irpysa.
o HccnenoBanue nepeMEHHOr0 TOKA B LIEMHU U3 MTOCIIEI0BATEIbHO COEUHEHHBIX
KOHJIEHCATOPa, KaTYLIKHA U PE3UCTOpAa.
Tema 2. Mexanu4ecKkue H 3JICKTPOMATHUTHBIC BOJIHbI
MexaHuueckue BOJIHBI, yclioBHs pacnpocTpanenus. [lepuoa. CkopocTs pacnpocTpaHEHUs U
JuinHa BOJIHBL. [Tonepeunsie u nmpoaosibHbIe BOJHBL MHTepdepennns u qudpakuus
MEXaHWYECKUX BOJIH.
3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.
DNIEKTPOMAarHUTHBIE BOJIHBL. Y CIOBUS U3JIYYECHHS SJIEKTPOMarHUTHBIX BOJIH. B3anMHas
opHueHTalus BeKTopoB E, B, V B anexkTpomarHuTHO# BostHe. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJH:
OTpakeHue, mpeJoMiIeHe, oysgpu3anus, 1udpakuus, uatepdepenius. CKkopocTb
AJIEKTPOMAarHUTHBIX BOJIH.
[Ikana >neKTpoOMarHUTHBIX BOJH. [IpuMeHeHNe 3IeKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.
[TpuHIMIIBI paguoCBsI3U U TeNeBUACHUA. Pagronokanus.
DNeKTPOMarHUTHOE 3arpsi3HEHNE OKPYKAIOIIeH Cpeibl.



TexHnuyeckue ycTpoiicTBa 1 NpaKTUIECKOE MPUMEHEHNE: MYy3bIKaJIbHbIE HHCTPYMEHTBI,
YIIBTPa3BYKOBasl IMarHOCTHKA B TEXHUKE U MEJIMLIUHE, Pajap, paIuONPUEMHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-meys.
JeMoHcTpauuun
o OO0pazoBaHKe U paCIpPOCTPAHEHHUE MOTIEPEUHBIX U POIOJIEHBIX BOJH.
o Kounebumomeecs Teno kKak UCTOYHHUK 3BYKa.
o Habmonenue oTpakeHHs U MPEIOMIICHHS] MEXaHUYECKUX BOJIH.
o HaOmonenue unrepdpepeHunu u 1udpakium MEXaHHYeCKUX BOJIH.
e 3BYKOBOI pe30HaHC.
o HaOmntonenue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMILIUTYI0M U 4aCTOTOM
KOJIeOaHUH.
o HccnenoBanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPaXKEHUE, MPEIOMIICHHE,
noJsipu3anus, Tudpakuus, tHTepdepeHIus.
Tema 3. OnTuka
I'eomerpuueckas ontuka. [IpsMonuHeitHOe pacnpocTpaHEHUE CBETa B OMHOPOAHOM cpene. JIyu
ceera. TOYeUyHbIN UCTOYHUK CBETA.
OTtpakeHue cBeTa. 3aKOHbBI OTpaxkeHus cBera. [locTpoenne n300paxeHui B IIIOCKOM 3€pKaje.
[Ipenomiienue cBeTa. 3aKOHBI IPETOMIICHUS CBETa. AOGCOTIOTHBIN MMOKa3aTesb MPETOMIICHHUS.
[TonHoe BHyTpeHHEe oTpaxenue. IIpenenpHbIi yroil MojaHOro BHyTPEHHErO OTPaKEHMS.
Hucnepcus cseta. CrnoxkHbIi cocTaB Oenoro cBera. LIBer.
Cobuparoiue u paccenBaromye J1H3bl. ToHKast MuH3a. @OKYCHOE PAaCCTOSIHUE M ONTHYECKAs
cuuia ToHKoM JuH3bL. [TocTpoeHne nzobpakeHuii B COOMPArOIMX U PACCEUBAIOIINX JTHH3aX.
@opMyIia TOHKOW JIMH3BIL. Y BEJIMYECHHE, 1aBAEMOE JIMH30M1.
[Ipenenbl TPUMEHUMOCTH T€OMETPUYECKOM ONTHUKHU.
BonroBas ontuka. MHTepdepenins cBeta. KorepeHTHbIC HCTOUHUKH. Y CIIOBUS HAOIOICHUS
MaKCHUMYMOB U MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTHHE OT JBYX CHH(pA3HBIX KOT€PEHTHBIX
HMCTOYHUKOB.
Hudpaxius ceera. Judpakinonsas pemerka. Y caoBrue Ha0I0IeHHs INIaBHBIX MAKCUMYMOB TpU
MaJeHUH MOHOXPOMATHUECKOI0 CBETa Ha JU(PPAKIUOHHYIO PELIETKY.
[Tonapuzanus ceera.
TexHnyeckue ycTpoiCcTBa U MPAaKTUYECKOE TPUMEHEHUE: OUKH, JIyna, (poToamnmapar,
MPOEKIIMOHHBIN anmapar, MUKPOCKOII, TEJIECKOTI, BOJIOKOHHAS ONTHKA, TU(PpaKIIMOHHAs pelieTka,
MOJIIPOU .
JleMoHCTpanuu
o IlpsaMonuHeliHOEe pacpOCTpaHEeHuE, OTPAKEHUE U MIpesioMiieHre cBeTa. OnTuyeckue
npUOOpBHI.
o IlonHoe BHyTpeHHee oTpakeHue. Mojenb CBETOBOA.
e lccnenoBaHnue cBOIMCTB H300pakeHUH B JIMH3AX.
e Mopaenn MUKpPOCKOIIA, TENECKOa.
o Habmonenue nuHTepdepeHnn crera.
o HabGmonenue nudpaximmy ceera.
o Habmonenue aucnepcuu cBera.
o JlomyyeHue criekTpa ¢ MOMOIIBIO IPU3MBI.
o [lomyueHue cuekTpa ¢ MOMOIIbIO TU(PPAKIIUOHHON PELIETKH.
o HaOmtonenue nonsipuzanuu cBeTa.
YdeHuueckuit 3KCIIepUMEHT, 1a00opaTOpHbIe pabOoThI
o l3MepeHue nmokazaress MpeIoMIICHHs CTEKJIa.
o MHccnenoBanue cBOMCTB H300pakeHUH B JTMH3AX.
o HabOmonenue nucnepcun cBera.
Pa3nes 6. OcHOBBI cIleIHAJIBLHOM TEOPHH OTHOCHTEIbHOCTH



I'paHu1IBI IPUMEHUMOCTH KJIACCUYECKOM MexaHUKU. [locTyaTel cieniuaibHOU TEOpUU
OTHOCHUTEJIBHOCTH: NHBAPUAHTHOCTh MOJYJIsl CKOPOCTH CBETA B BAKyyMe€, ITPHHIIMII
OTHOCHUTEJIbHOCTH DWHILTEIHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMEUICHUE BPEMEHH U COKPALLIEHUE JITMHBI.
OHeprus U UMIYJIbC PEISTUBUCTCKON YaCTULIBI.
CBs13p MacChl C DHEPTUEH U UMITYJICOM PEIATUBUCTCKOM YaCTHULIBI. DHEPTUS IIOKOS.
Paszpen 7. KBanToBas pusuka
Tema 1. D1eMeHTHI KBAHTOBOH ONTHKH
®otonsl. opmyna [Inanka cBsi3u sHEpruH (HOTOHA C €T0 YACTOTON. DHEPTUsl U UMIYJIbC (HOTOHA.
OtkpriTue u uccienoBanue Gorodddekra. OnbiTel A. I'. CToneroBa. 3akoHsl poTorddexra.
VYpaBuenue Diinmreitna i poroaddexra. «Kpacnas rpanuna» hororddexra.
Hasnenue cBera. OnwiTel [1.H. JIeOGenena.
XUMHYECKOE IEHCTBUE CBETA.
TexHuueckue ycTpoicTBa U IPAKTUYECKOE PUMEHEHUE: (POoTOuIeMEHT, HOTOIaTUHK, COTHEUHAS
Oarapesi, CBETOIHOI.
JlemoHcTpamuu

e ®oTo3(ddeKT Ha YCTAHOBKE ¢ MUHKOBOU IJIACTHHOM.

e HccnenoBanue 3akoHOB BHeIHero Gotodddexra.

e Caeronuon.

o Conneynas Garapes.
Tema 2. CTpoenune atoma
Mogpens atoma Tomcona. OnbiThl Pesepdopaa o paccesnuto o -yactuu. Ilnanerapnas monens
atoMa. [locrynatel bopa. U3nyuenue u nornomieHue GoTOHOB MPU MEPEXOJIE aTOMa C OJHOTO
YPOBHS HEPIUM Ha Apyroil. Bunsl criekTpoB. CHekTp ypoBHEH 3HEPIHMH aTOMa BOAOPOaA.
BoustHoBbIE cBOMcTBa yacTull. Bomubl ne bpoinsa. KopryckynsspHO-BOJIHOBOM Tyanu3M.
CrioHTaHHOE M BBIHYKJEHHOE U3IIyUCHHE.
TexHuueckue ycTpoiicTBa U MPaKTUYECKOE IPUMEHEHNE: CIEKTPAJIbHBIN aHaIM3 (CIIEKTPOCKOII),
J1a3ep, KBAHTOBBIN KOMIIBIOTED.
JlemoHCTpanuu

e Mogens onbiTa Pezepdopaa.

o Omnpenenenue AIUHBI BOJIHBI JIa3epa.

o Habmronenue nuHeHyaThIX CIEKTPOB U3JTyUEHHUS.

o Jlazep.
VYdeHuueckuit 3KCIIepUMEHT, 1a00paTOpHbIe pabOoThI

o Habmogenue mMHeYaToro cnekTpa.
Tema 3. ATomMHOE sIAPO
DKCIepUMEHTHI, 1I0Ka3bIBAIOIIUE CIIOKHOCTh CTPOEHUS Aapa. OTKPBITHE PaJUOaKTUBHOCTH.
OmnsiThl Pesepdopaa no onpeaenennio cocraBa paauoakTUBHOTO u3nydeHus. CBoicTBa anbda-,
Oera-, raMMa-u31y4eHus. BiusHue paquoakTUBHOCTH Ha JKUBbBIE OPraHU3MBI.
OTkpeITHE IPOTOHA U HeWTpoHa. HykionHas mozens sipa ['eiizen6epra—lBanenko. 3apsn siapa.
MaccoBoe uncio sapa. M3otomnsr.
Anbda-pacnan. DNeKTpOHHBIA U MO3UTPOHHBIN OeTa-pacna. ['lamma-uznydyenue. 3aKoH
PaaMOAKTUBHOIO pacnaja.
DHeprust CBA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.
AnepHsle peakunu. JleneHne U CUHTE3 SAEp.
Snepusiii peakrop. TepmosiaepHslit cunTe3. [Ipo0neMbl U MEPCIEKTUBHI SIEPHOM SHEPTETUKU.
OKOJIOTUYECKHUE aCHEKTHI SIACPHON YHEPTEeTHUKH.
OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.
MeTto b1 HaOJIIOIEHUS U PETHCTPAIH 3JIEMEHTAPHBIX YaCTHII.
@dyHnaMeHTaIbHbIE B3aUMOAECHCTBUS. EAMHCTBO (PM3NYECKOI KapTHHBI MHpAa.



TexHu4eckue ycTpoucTBa U IMIPAKTUYECKOE IIPUMEHEHUE: JO3UMETD, Kamepa Buibcona, saiepHblil
peakTop, aToMHasi 6omoa.
JlemoHCTpanuu

o (C4YeTunK HOHM3UPYIOLIMX YACTHULI.
YdeHn4ecKuil SKCIIEPUMEHT, JTa0opaTopHbIe pabOThI

e HccnenoBanue TpekoB yacTull (110 roToBeIM (poTorpadusim).
Pa3nea 8. DiieMeHTBI ACTPOHOMMH M ACTPOPU3UKHU
Oranel pa3BUTUA acTpoHOMHUU. IIpHUKIIagHOE N1 MUPOBO33pEHYECKOE 3HAYCHUE ACTPOHOMMH.
Bun 3Be3anoro neba. Co3Besus, ApKue 3BE31bl, IUTAHETHI, X BUAUMOE JBIKEHHE.
Conneunas cucrema.
Connue. Conneynast akTuBHOCTh. McTounuk s3neprun ComHia U 3Be37. 3B€3/1bl, UX OCHOBHbIE
XapaKTepUCTHUKU. J[narpamma «CIeKTpaJbHbBIN KJI1acC — CBETUMOCTB». 3BE3/1bl INIABHON
IIOCJIEZI0BATEIBLHOCTU. 3aBUCUMOCTb «Macca — CBETUMOCTb) JUIsl 3B€3]1 IJIABHOMN
IIOCJIEI0BATENbHOCTH. BHyTpeHHEee cTpoenue 3Be31. COBpEMEHHBIE NIPEACTABICHUS O
MIPOUCXOXACHNUHU U 3BoJoLuu CoJlHIA U 3B€3]1. DTarbl )KU3HHU 3BE31.
Mnineunsiii [1yTs — Hama [Manaktuka. [lonoxenue u auxenue Connna B ['anaktuke. Tumsl
rajakTuk. PaguoranakTiuky U kBazapel. YepHbIe AbIPHI B sIpaxX rajakTHK.
Bcenennas. Pacumupenue Beenennoit. 3akon Xa66:ma. Pas0eranue ranaktuk. Teopus bonbiioro
B3pbIBA. PEIMKTOBOE H3ITydYeHHE.
MacmrabHas cTpykTypa Beenennoil. MertaranakTuka.
Hepeuennsie npo6iieMbl aCTPOHOMUM.
VY4yenuueckue HaOIII0ICHUS
Habnronenus HeBOOPYKEHHBIM TJIa30M C UCTIOIb30BAHUEM KOMITBIOTEPHBIX MPHIOKEHHUH 151
OIpeJIeJIEHUS MOJI0KEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/1Us
CeBepHOro noutymapus 1 sipkKue 3Be3/bl.
Ha6monenus B Teneckon JlyHsl, maner, Mneunoro [lyrtu.
O06o0maroniee NnoBTOpPeHUE
Poinb ¢pu3uKu 1 aCTPOHOMHM B SKOHOMHUYECKON, TEXHOJIOTMYECKOM, COLIMATBbHOM U ATHYECKON
cdepax AeqaTeIbHOCTH YeJI0BEKa, pOJib U MECTO (PM3UKH U aCTPOHOMHUHU B COBPEMEHHOM Hay4HOI
KapTHHE MHpa, pojib (pru3nyeckoit Teopun B OPMUPOBAHUY MPEJICTABICHHUH 0 pusnueckon
KapTUHE MHpa, MECTO (PU3NYECKON KApTUHBI MUPA B OOIIEM psITy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IIPEJICTABICHUN O IIPUPOE.
Me:xnpeamerHbie CBSI3U
N3zyuenue kypca ¢pusukn 6a30Boro ypoBHs B 11-M kitacce oCyIIecTBISETCS C yUeTOM
COJIEpKaTENIbHBIX MEXKIIPEIMETHBIX CBSI3€H C KypcaMU MaTeMaTUKH, OMOJIOTHH, XUMHH,
reorpaguu U TEXHOJIOTHH.
Me:xnpeaMeTHbIE TOHATHUS, CBI3aHHBIE C U3YYEHUEM METOJI0OB HAYYHOI'O TO3HAHUS: SIBJICHUE,
Hay4HbI (akT, runoresa, punueckas BeIMUYNHA, 3aKOH, TEOpUsl, HAOIIOJeHUE, SKCIIEPUMEHT,
MOJEIINPOBAHNE, MOJIEIb, U3MEPEHHUE.
MaremMaTHKa: pelieHle CUCTEMbl YpaBHEHHH, TPUTOHOMETpUYeCKHe GYHKIIUU: CHHYC, KOCUHYC,
TaHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPBI M UX MPOEKIIUU Ha
OCH KOOPJIMHAT, CJI0’KEHHE BEKTOPOB, TPOM3BOIHBIC 3JIEMEHTAPHBIX (QYHKLUH, TPU3HAKH
0100MsI TPEYrOJILHUKOB, OIIpeIeIeHHE MI0MaAN IIOCKUX GUryp u oobema Ted.
buonorus: snexTpuyeckue SBIEHUS B )KUBOM MpHUpo/Jie, KosebaTeabHble JBHKEHUS B )KUBOM
MIPUPO/IE, ONITUYECKUE SIBJICHUS B )KUBOM NMpUpoe, AeCTBUE pajivallii Ha KUBbIE OPraHU3MBI.
XWMHA: CTPOEHUE aTOMOB M MOJIEKYJI, KPUCTAJNINYECKasi CTPYKTypa TBEPABIX TEJl, MEXaHU3MBbI
o0pa30BaHMs KPUCTAJUINYECKON PEIIeTKH, CIEKTPAIbHBIN aHaIu3.
I'eorpadus: MarHuTHBIE MOJIOCA 3EMIIH, 3AJI€KH MAaTHUTHBIX PYA, (OTOChEMKa 3eMHON
ITOBEPXHOCTH, MTPEACKA3AHNE 3EMIIETPSICEHUM.



TexHosIorus: TMHUY 3JIEKTPOIIEPENaYH, TEHEPATOP NEPEMEHHOTO TOKA, DJIEKTPOIBUIaTENb,
MHAYKIMOHHAs 11e€4b, pajap, paAuoNpUEMHHUK, TEIEBU30p, aHTEHHA, TeaegoH, CBY-neus,
MIPOEKIIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJIHEUHasi OaTapes.

TemaTu4eckoe NJIAHUPOBaAHUE

10-i1 kace
Hanmenopanue | KOIAYECTBO 4acoB
Ne A31EI10B 1 TeM JaekTpoHHbIe (HU(POBHIE)
n/n | P#A Beero Kontposbubie | [IpakTuyieckue | ogpasopaTeabHbie pecypebl
nporpamMMbl paboThI padoThbI
Paznen 1.OU3UKA U METO/JAbI HAYUYHOI'O ITIO3HAHUSA
Pusnka bubmuorexa ®I'UC «Mos
METO/TBI
1.1 HAVIHOLO 2 mKoja» — lesson.academy-
Y1 content.myschool.edu.ru/03/10
MTO3HAHUS
Utoro no pazneny 2
Pazpen 2.MEXAHUKA
Pocculickas 351eKTpOHHas
2.1 | Kunematuka 5 IKOJIa —
resh.edu.ru/subject/28/10/
2.2 | luramuka 7
3aKOHBI
2.3 | coxpaHEHUs B 6 1 1
MEXaHHUKE
Hroro no paszneny 18

Paznea 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA

3.1

OCHOBEBI
MOJIEKYJIIPHO-
KHHETHYECKOM
TEOPUH

3.2

OCHOBBI
TEPMOIUHAMUKHU

10

3.3

ArperaTHble
COCTOSTHUS
BELIECTBA.
®dazoBbIe
MIEPEXO0/IbI

Hroro no pazneny

24

Paszpen 4.9JIEKTPOJAUMHAMUKA

4.1

DNIEeKTPOCTaTUKA

10




ITocTostHHBIH
ANEKTPUYECKUAN
4.2 | tox. Toku B
Pa3IUYHBIX
cpenax

12

Uroro no pazneny

22

IToBTOpeHune

OBILIEE
KOJIMYECTBO
YACOB I10
[IPOT'PAMME

68

11-i1 ki1ace

Ne | HaumeHoBaHue
n/ |pa3aejoB H TeM
n | [nporpamMmmsl

KoJsnuyecTBo 4acoB

Bcer
0

KonTpoabHbl
e padoThl

IIpakTH4yecku
e padoThbl

JyiekTpoHHbIE (IU(PPOBBIE)
o0pa3oBaTe/bHbIE Pecypchl

Paznea 1.2JIEKTPOAUHAMUKA

MarsuTHoe II0JI€.
1.1 | DnexTpoMarHuTHa
s UHTYKLIHS

11

bu6nmuorexa ®I'NUC «Mos
mkosay — lesson.academy-
content.myschool.edu.ru/03/1
1

Hroro no pazneny

11

Pa3nea 2.KOJIEBAHUA U BOJIHbBI

MexaHnueckue 1
2.1 | peKTpOMarHUTHBI
€ KoJieOauus

Poccuiickas anexkrpoHHas
IIKOJIa —

resh.edu.ru/subject/28/11/

MexaHnuyeckue u
2.2 | 3IIeKTpOMarHUTHbI
€ BOJIHBI

2.3 | Omrtuka

10

Hroro no pasneny

24

Paszea 3.0CHOBBI CIIEIIUAJIbHOW TEOPUU OTHOCUTEJBLHOCTH

OCHOBEI
cIieluaabHON
3.1 |C7en 4 1
TEOpUHr
OTHOCHUTEILHOCTH
Uroro no pazaeny 4

Paznen 4 KBAHTOBAS ®PU3UKA

DeMEHTHI

4.1 .
KBaHTOBOM ONTHKHU

6




4.2 | Ctpoenue aToma 4
4.3 | AToMHOE SApO 5
Hroro no pazaeny 15

Pazgea 5.9JIEMEHTDI

ACTPOHOMMHU U ACTPODPU3UKHU

DJIEMEHTHI

5.1 | actpoHOMUM U 7 1
acTpou3uku

Uroro no pazneny 7

Paznen 6.OBOBIHIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromee 4
MIOBTOPEHHE
Uroro no pazneny 4
[ToBTOpeHue 3
OBILIEE
KOJIMYECTBO
YACOB I10 68 4 !
I[TPOI'PAMME
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