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IHosicHUTEJABLHAA 3AIINCKA

HopmaTuBHO-IpaBOBbIE JOKYMEHTBI
e [Ipuka3 Munmnpocsemenuss Poccun ot 18.05.2023 1. Ne 371 «O6 yrBepxkaenun DOII
COOw.

e Ocnosnas o6pazoBatenbHas nporpamma GI'OC OO0 u HOO MBOY «I'nsnenckas COLD».

[Iporpamma 1o ¢u3uke 0a30BOTO YpOBHS Ha YPOBHE CpEIHETO O0OImero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IIOJIOKEHHH W TpeOOBaHUI K pe3yabTaTaM OCBOEHHS OCHOBHOMU
oOpa3oBaTeNbHOM mporpammel, npeacraBieHHbIX B @T'OC COO, a Takxke ¢ yuérom deneparibHON
paboyeil mporpaMMbl BOCIIUTAaHUS M KOHLENIUHU IpenodaBaHus ydeOHoro npeaMera «dusuka» B
oOpa3oBaTeNnbHbIX  opraHuzanusx  Poccuiickoit ~ @exnepanuu,  peaju3ylOUIMX  OCHOBHBIE
o0pa3oBaTesIbHbIE TPOrPAMMBI.

Coneprkanue mporpaMMbl TIo (pr3vKe HampaBieHO Ha (OPMHUPOBAHUE €CTECTBEHHO-HAYYHOU
KapTUHBI Mupa oOydaromuxcst 10—11 ximaccoB npu o0ydyeHun ux ¢usnke Ha 0a30BOM YpOBHE Ha
OCHOBE CUCTEMHO-JESITEIbHOCTHOTO NoaxoAa. [IporpamMma o ¢usuke cOOTBETCTBYET TPEOOBaAHUAM
OI'OC COO k MmIaHHPYEeMBIM JIMYHOCTHBIM, IMPEAMETHBIM W METANPEIMETHBIM pe3yJbTaTaM
oOyueHus, a TakkKe YYUTHIBAET HEOOXOAMMOCTh pealn3al[ii MEKIIPEJIMETHBIX CBs3ed (U3UKH C
€CTECTBEHHO-HAY4YHbIMU YUeOHBIMU IpeaMeTamMu. B Hell onpeaenstoTcss OCHOBHBIE 1eJTH U3YYEHUS
(¢bu3MKM Ha ypOBHE cpeaHero obiiero oOpa3oBaHMs, MJIAHUPYEMbIE pe3yJbTaThl OCBOEHHUS Kypca
(U3MKY: INYHOCTHBIE, METANPEIMETHbIE, TPeAMETHbIE (Ha 6a30BOM ypOBHE).

[IporpamMma no gu3suke BKIIOYAET:

® [UIAaHUpPYEMBbIE Pe3ylbTaThl OCBOEHMs Kypca (pu3MKu Ha 0a30BOM ypOBHE, B TOM 4YHCIE

IIPEIMETHBIE PE3YNIBTATHI IO TOAaM O0yUEeHHUS;
e cojepxaHue ydeOHoro nmpeamera «Pu3nkay Mo rogaM oOydeHHUs.

O0mas xapakTepucTuka npeamera «Ou3nka

®du3rka Kak Hayka 0 Hambosiee OOIIMX 3aKOHAaxX MPUPObI, BHICTYHAs B KauecTBE Y4eOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIQJ B CHUCTEMY 3HAaHUN 00 OKpYy)KaroleM MHpE.
HIkonpHBINA Kype (PU3UKH — CUCTEMOOOPA3YIOIHIL ISl €CTECTBEHHO-HAYUHBIX YU€OHBIX MPEIMETOB,
MOCKOJIbKY (DU3MYECKUE 3aKOHBI JISKAaT B OCHOBE IPOIIECCOB U SIBJICHUN, M3y4aeMbIX XUMUEH,
ounosorue, pusmdeckoil reorpadueit 1 actpoHomueil. Vcmonap30BaHue W aKTUBHOE NMPUMEHEHUE
(bu3nuecKux 3HAHUN ONpENENseT XapaKTep W pa3BUTHE Pa3HOOOpa3HbIX TEXHOJOTHil B cdepe
SHEPreTUKHU, TPAHCIIOPTA, OCBOCHHMS KOCMOCA, IOJYYEHUsS HOBBIX MaTEpPHAIOB C 3aJaHHBIMU
cBoiicTBamu u Apyrux. M3yduenue Gpusmku BHOCUT OCHOBHOM BKJIa B (JOPMUPOBAHUE €CTECTBEHHO -
HAay4yHOUM KapTHUHBI MHpa oOydaromuxcs, B (OpMUPOBAHHWE YMEHUU MPUMEHITh HAYUHBIH METO]
MO3HAHUS TPY BHIMOIHEHUH UMU y4EOHBIX UCCIIEIOBAHUM.

B ocHoBy kypca ¢u3MKH Ui ypOBHS CpEAHET0 0OIIero oOpa3oBaHus MOJOXKEH PSA UACH,
KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 MOCTPOCHHUS.

Hoesn yerocmnocmu. B COOTBETCTBUU C HEHl KypcC SIBISETCS JIOTHUECKHU 3aBEpPIIEHHBIM, OH
COJICP’KUT MaTepHall M3 BCEX pa3/ieloB (DM3HMKH, BKIIOYAET KaK BOMPOCHl KJIACCUYECKOW, TaK U
COBpEMEHHOM (PU3UKH.

Hoes ecenepanusayuu. B cooTBeTCTBUM ¢ Heil Marepuan Kypca (GU3MKH OObEIUHEH BOKPYT
¢buznueckux Teopuit. Benymum B Kypce siBisieTcss (GopMHpPOBaHHE MPEICTABICHUNA O CTPYKTYPHBIX
YPOBHSIX MAaT€pUH, BEUIECTBE U MOJIE.

Hoes eymanumapusayuu. EE€ peanuzanus npennojaraeT HCIOJb30BaHHE T'yMaHUTapHOIO
noTeHnuana GU3NYECKO HAyKH, OCMBICIICHHUE CBSI3M Pa3BUTUA (PU3UKU C pa3BUTHEM OOIIECTBa, a
TaKXKe C MHPOBO33PEHUECKUMHU, HPABCTBEHHBIMH M SKOJIOTHYECKUMU MTPOOIEeMaMH.

Hoes npuxnaonou nanpasnennocmu. Kype Qpu3Mku mpemnosiaraeT 3HaKOMCTBO C HIMPOKUM
KPYT'OM TEXHUYECKUX M TEXHOJIOTHYECKUX MPUIIOKEHUI N3yUEHHBIX TEOPUIN U 3aKOHOB.



Hoes »skonoeuzayuu peannusyercss IOCPEICTBOM BBEICHMSI JJIIEMEHTOB COJIEpKaHUs,
HOCBSIH_[éHHbIX 9KOJIOTHYCCKUM HpO6JICMaM COBPEMCHHOCTHU, KOTOPBLIC CBA3aHbBI C Pa3BUTHUCM
TEXHUKH U TEXHOJIOTHH, a Takxke OOCYXKIEHHs MPOoOJIeM PallMOHAIBHOTO MPUPOIOTIONG30BAHUS U
HKOJIOTUYECKOH 0€30MacHOCTH.

CrepXHEBBIMH 3JIEMEHTaMH Kypca (PU3MKH Ha ypOBHE CpeAHEro oOmero oOpa3oBaHHS
ABIISIOTCS  (u3MUecKkue Teopun ((POpMHUpPOBAHHE TMPEICTABICHUH O CTPYKType IOCTPOCHUS
¢busnueckoil Teopuu, pPoaM (PyHIAMEHTAIBHBIX 3aKOHOB ¥ TPHHIUIIOB B COBPEMEHHBIX
NpCACTaBJICHUAX O IPUPOAC, I'paHUIAX MTPUMCHHUMOCTHU TeOpr/JI, JJIA OIIMCaHUusA €CTCCTBCHHO-
Hay4YHBIX SIBJIEHUH U IIPOLIECCOB).

CuCTeMHO-IEITETLHOCTHBIN MOAX0] B Kypce (DM3MKH pean3yeTcsl MPEXKIEe BCEro 3a CUET
OpraHM3alMi 3KCIIEPUMEHTAIIbHON JAeATeIbHOCTH oOydaromuxcs. J[ias 6a30Boro ypoBHsI Kypca
(UMK — 3TO HCIIOJIb30BAaHUE CUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX 3KCIEPUMEHTOB U
nabopaToOpHBIX pPaboOT, KOTOphIE B MporpamMme Mo ¢Gu3NKe OOBEAMHEHBI B OOIIUNA CIHCOK
YUYEHUYECKUX MPAKTUYECKUX paboT. BriaeneHune B yka3aHHOM IepedyHe JIabDOopaTOpHBIX padoT,
IMPOBOAVMMEBIX JJId KOHTPOJA W OLCHKH, OCYHCCTBIACTCA YYaCTHUKaAMU 06pa30BaTeJ'IBHOFO
rpolecca UCXo/sd U3 OCOOCHHOCTEM IMIIaHUPOBAaHUS M OCHalleHUs kKabuHera ¢usuku. Ilpu sTom
obOecrieunBaeTcs OBJAJEHUE OOYUYAIOUIUMUCS YMEHHUSMU IHPOBOJUTH KOCBEHHBIE H3MEpPEHUS,
HCCJIe10BaHUA 3aBHCHMOCTEH (pHSquCKI/IX BCIIMYMH HW TIOCTAHOBKY OIIBITOB II0 IIPOBCPKE
MMPEATOKCHHBIX TUIIOTE3.

Bonrmoe BanManme YACTACTCA PCUICHUTO pvaéTHBIX 1 KAa4YE€CTBCHHBIX 3a/1a4. HpI/I 9TOM JIsA
pacuéTHBIX 3aJa4y MPHOPUTETOM SBIAIOTCA 3a/add C SBHO 3aJaHHON (U3NYECKOM MOJENbIO,
MO3BOJISIFOIINE MPUMEHSTh U3ydeHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3jera Kypca,
TaK U UHTCTPUPYA 3HAHUA U3 PA3HBIX pa3aciioB. JIJ'ISI KaUCCTBCHHBIX 3aa4 IMIPUOPUTCTOM SABJIAIOTCA
3aJlaHusl Ha OOBsICHEHHE MPOTeKaHUs (GU3UUYECKUX SBJICHUN U MPOLECCOB B OKPYKAIOLIEH KU3HHU,
TpeOytorire BpIOopa GU3NYECKOM MOIEIH ISl CUTYalluH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBetctBuu ¢ TpeboBanmsimu @I'OC COO k MaTepHaIbHO-TEXHUYECKOMY 00ECIIEYCHHIO
y4eOHOro Tporecca 6a30BbIi ypOBEHb Kypca (M3WKKA HA YPOBHE CpeaHEero oOmiero oOpa3zoBaHUs
JOJKEH M3y4aThCS B  YCIOBHUSX HpEeIMETHOro KaOuHera (U3UKH WIHM B YCIOBHUAX
MHTErPUPOBAHHOTO KaOWHETa NpPEIMETOB €CTEeCTBEHHO-HAy4yHOTo IHMKiIa. B kabunere ¢usuku
JOJKHO OBITh HE0OXoIuMoOe JiabopaTOpHOE OOOpYAOBAaHME JUISl BBIMOJIHEHUS YKAa3aHHBIX B
IporpaMme o Gpu3nKe y4eHHUYEeCKUX MPaKTUYECKUX paboT U AEMOHCTPALMOHHOE 000pyI0BaHHE.

JlemoHcTpalMoHHOE  000pyAoBaHHEe (OpPMHUpPYETCS B COOTBETCTBHM C MPUHIIUIIOM
MUHUMAaJbHOU JOCTATOYHOCTH M OOECHEeYMBAET IMOCTAHOBKY MEPEUYUCIIEHHBIX B IMPOTpaMMme IO
¢u3MKe KIIOYEBbIX JEMOHCTpAalUMid s MCCIENOBAaHUS H3y4aeMbIX SIBICHUW U TPOIIECCOB,
SMIUPUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHHI.

JlaboparopHoe 0060pyAOBaHUE AJISl YICHUYECKUX MPAKTUYECKUX padoT GopMHpyeTcss B BUJE
TEMaTHYEeCKHMX KOMIUIGKTOB M oOecrneuynBaeTcss B pacu€Te OJHOTO KOMIUIEKTa Ha JBYX
oOyuaronuxca. Temaruyeckue KOMILIEKTHI J1aOOpaTOpHOro OOOpYyIOBaHUS JIOJDKHBI  OBITh
MOCTPOCHBI Ha KOMIUJIEKCHOM HCIOJIb30BAaHUU AaHAJOTOBBIX U IU(GPOBBIX MPHOOPOB, a TaKXKe
KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUE LU(POBBIX TaOOPATOPHIl.

OCHOBHBIMH 1eJSIMH U3YYeHHs (PU3NKH B 00111eM 00pa30BaHUU SIBISIFOTCS:

e (opMupoBaHHE HHTEpECA U CTPEMJIICHHS 00yUYaIOIIMXCS K HAYYHOMY U3Y4EHUIO TIPUPO/IbI,

pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH;
® Dpa3BUTHE TMPEJCTABICHMA O HAydHOM METOJIeé TO3HaHUSA M  (QOpMHUPOBaHUE
UCCIIEI0BATENICKOTO OTHOIIEHUS K OKPY)KAIOLIUM SIBIICHUSIM;

e (opMupOBaHME HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa M3y4eHHs OCHOB CTPOCHMS
MaTepuH U (QyHIAMEHTAIbHBIX 3aKOHOB (PM3UKH;

e (opMupoBaHHE YMEHUU OOBACHATH SBICHMUS C UCIOJb30BaHUEM (U3NYECKUX 3HAHUN U
HayYHBIX JI0Ka3aTeNIbCTB;

e (opMupoBaHHE MPEACTABICHUN O POIM (U3UKU U PA3BUTUS JIPYTUX E€CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHUl.



JlocTiokeHne STHX Lened oOecreynBaeTcsl pelIeHHEeM CIEAYIOIIUX 3aJad B Ipolecce
M3YYeHHUS Kypca (PU3MKHU Ha YPOBHE CPEIHEro o0IIero 00pa3oBaHus:

e 1puoOpeTeHHe CUCTEMBbl 3HAHHK 00 OOHIMX (HU3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOpHSX, BKIIOYAs MEXaHHKY, MOJIEKYISIPHYIO (U3HKY, JIEKTPOJUHAMUKY, KBAHTOBYIO
(GU3UKY U IIEMEHTHI acTPOPHU3UKH,

e (opMupoBaHHE yMEHHUI MPUMEHATH TEOPETUUECKUE 3HAHUS JUIs1 OOBSCHEHUS (PU3NIECKUX
SIBJICHUW B TIPUPOJIC U JUTSI IIPUHSATHUS MPAKTUYCCKUX PEIICHUH B TIOBCETHEBHOM KU3HU;

® OCBOEHHE CITOCOOOB PEIICHHS Pa3IMYHBIX 33]1a4 C SIBHO 3aJJaHHOH (PU3NIECKON MOAEIBIO,
3a7a4, OIPa3yMEBAONINX CaMOCTOSTEIbHOE CO3JaHne (PU3NIECKON MOJIeINH, aIeKBaTHOU
YCJIOBHSIM 33J1a4H;

e [OHUMaHUEC (PHU3UYECKHX OCHOB W NPUHIIUIIOB JICHCTBUS TEXHUYCCKHX YCTPOWCTB H
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHUS HA OKPY)KAIOILIYIO CPELyY;

® OBJIAJICHHE METOJAaMH CaMOCTOSITEIILHOTO IUIAHUPOBAHUS W TIPOBEACHUS (PU3MUECKUX
HKCTIEPUMEHTOB, aHAIN3a U MHTEPIPETAuU HH(POPMAIH, OTIpeIeIeHUs] TOCTOBEPHOCTH
MOJIy4EHHOTO pe3yibTaTa;

® CO3/aHWE YCIOBHWH ISl Pa3BUTUS YMEHHH IPOEKTHO-HCCIENOBATEIHCKON, TBOPUYECKON
JeSITEITBHOCTH.

Mecto yueOHOro npeamera «@®usuka» B yueOHOM IJIaHe

Ha wusydyenme ¢usuku (0a30BBI ypOBEHb) Ha YPOBHE CpeaHEro ooOmiero oOpa3oBaHUS
otBoauTcs 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Heneno), B 11 kimacce — 68 yacoB (2 gaca B
Hezenro). Cpok OCBOEHHSI TPOTPaMMEI 2 TO1a.

Cas3b ¢ padoyeil NporpaMMoil BOCIMTAHUS IIKOJIbI

Peanmzanuss memarorndeckuMy paOOTHHKAMH BOCIHUTATEIBHOTO IMOTEHIIHANIA YpPOKOB
(bu3MKY TpearnosaraeT cieayromee:

- YCTaHOBJICHHE JIOBEPUTEIbHBIX OTHOIICHUNH MEXAYy MeJaroruiueckuM pabOTHUKOM U
00YyJarOIIMMUCS, CIIOCOOCTBYIOIMX IMO3UTHBHOMY BOCHIPUSTHIO OOYYarOIIUMHUCA TpeOOBaHHWA M
MPOCKO TEAAroruveckoro pabOTHHKA, MPHUBJICUYCHUIO WX BHHUMAaHHS K OOCYXKIaeMOW Ha ypoke
nH(pOpMaLUY, aKTUBU3ALIUY TO3HABATENLHOM JIESTEIIbHOCTH;

- moOyxaeHue oOydarmmxcs coOJ0IaTh HAa ypOKe OOIIENPUHSATHIE HOPMBI TIOBEACHMUS,
mpaBmwiia OOIIEHHS €O CTapmuMu  (MeJarori4eckuMu  pabOTHMKaMH) M CBEPCTHUKAMU
(oOyuarommuMucs ), IPUHIKIB y4eOHOH AUCIMIUIMHBI ¥ CAMOOPTaHU3allNH;

- IpUBJICYCHHE BHUMAHUS OOydYaOUIUXCsA K LIEHHOCTHOMY acleKTy M3y4aeMbIX Ha YpOKax
SIBJICHUH, OpraHu3aIus X paboThl C MMOJIy4aeMOM Ha ypOKe COLMAIbHO 3HaYMMOW HHpOpMaLuen —
MHULMUPOBAaHUE €€ 0OCYXXJIeHHUs, BbICKAa3bIBaHUsI OOy4YaIONIMMUCS CBOEr0 MHEHHUS 10 €€ MOBOAY,
BBIPAOOTKHU CBOETO K HEW OTHOIICHUS;

- MCIIOJIb30BAHUE BOCIUTATENHHBIX BO3MOXKHOCTEH COJiep)KaHusl ydeOHOTo mpeaMeTa uepes
JEeMOHCTpalMi0  OOy4yalomuMcsi MPUMEPOB  OTBETCTBEHHOTO, TPaXIAHCKOTO  IOBEICHMS,
MIPOSIBIICHUS YEIOBEKOIIOOUS U TOOPOCEPICUHOCTH, Yepe3 MOA00P COOTBETCTBYIOIINX TEKCTOB IS
YTEeHHUS, 3314 JUI PEIICHUs, TPOOIEMHBIX CUTYAIUil 711 0OCYK/I€HUS B KJIacce;

- T[pUMEHEHHWE Ha YpPOKEe HWHTEPAaKTHBHBIX (opM paboTel ¢  OOy4aroIIMMUCS:
WHTEJJICKTYadbHBIX UTp, CTUMYJIUPYIONIMX [IO3HABATEIbHYI0O MOTHUBALMIO  OOYYarOIIUXCS;
JUIaKTUYECKOTO Tearpa, TIe MOJy4YeHHble Ha YpOKe 3HAHUS OOBITPHIBAIOTCS B TeaTPabHBIX
MIOCTAHOBKAX; TUCKYCCUH, KOTOPBIE JaI0T 00Yy4YaIOLIMMCS BO3MOKHOCTh IPHOOPECTH ONBIT BEICHUS
KOHCTPYKTHBHOTO JUAJIOTa; TPYIIOBOM pabOThl WM pabOTHl B mMapax, KOTOPbIE ydyaT KOMaHIAHOU
paboTe ¥ B3aUMOJICHCTBUIO C APYTUMH JIETHMU;

- BKJIIOUEHUE B YPOK HUTPOBBIX MPOLEAYP, KOTOPbIE MOMOTAIOT MOJIEP>KaTh MOTHUBAIUIO
oOyuaronuxcs K MOJy4eHUIO 3HAaHUH, HaTa)KUBAHUIO TTO3UTUBHBIX MEKJIMYHOCTHBIX OTHOIICHUN B
KJ1acce, IOMOTaloT YCTaHOBIICHHIO TOOpoXKeIaTenbHOM atMochepbl BO BpeMs ypoKa;

- opraHuzanus medcTBa MOTHBHPOBAHHBIX M JPYIUPOBAHHBIX OOYYAIOIMIMXCS HAA HX
HEYCIEeBAIOIIUMHU OJHOKIACCHUKAMHU, JAFOIIETO UM COLMATBHO 3HAYMMBINA OIBIT COTPYAHUYECTBA U
B3aMMHOM TTOMOIIIH;



- HWHUIMAPOBAHHME U TIOJUICPKKA WCCIEIOBATEIBCKON IEATEIBHOCTH OOYYAIOIIUXCS B
paMKax peanu3alii UMH UWHIUBUYaTIbHBIX U TPYIIOBBIX UCCIEAOBATEIBCKUX MTPOCKTOB, YTO JACT
00y4JaronuMcsi BO3MOXKHOCTh MPUOOPECTH HABBIKM CAMOCTOSITEIBHOTO PEHICHHUS TEOPETHUSCKOM
mpoOIeMbl, TeHEpUPOBaHUS U OPOPMIICHUS COOCTBEHHBIX HJEH, YBaXHUTEIHLHOTO OTHOIICHUS K

qy)kKUM HaesM, O(OpMIIEHHBIM B paboTax Jpyrux HcciegaoBaTenei,

HaBBIK IYOJUYHOTO

BBICTYIUICHHUS [IEpe]l ayIMTOPUEH, AprTyMEHTUPOBAHUS U OTCTAaUBAHUSI CBOCH TOUKU 3PEHUS.
Pe3ynbrarel enmHCTBAa Yy4eOHON M BOCHMTATEIBHOW AESATENIBHOCTH OTPAXEHBI B pasjiene
paboueii mporpamMmbl «JIMYHOCTHBIE pe3ynbTaThl U3ydeHUs yueOHoro mpeamera «I'eorpadus» Ha

YPOBHE OCHOBHOT'O 00IIIET0 00pa30BaHUM.

Metoasb! 1 (popMbI OPraHu3anum 00yueHust

YPOK u3yd4eHuss HOBOTO MaTepHuaia,

Ypok 0600111eHNs U CHCTEMATHU3alll1 U3Y4YE€HHOTO,
KoMOuHupoBaHHBIN ypOK,

YPOK IPOBEPKHU U OLIEHKHU 3HAHUM.

®opMBbl OpraHu3aluy yueOHOM e TeIbHOCTH:

WnnuBuayanbHas paboTa - caMoCTOsITENbHAs paboTa y4allMXcsl MO BBINOJHEHHIO Y4eOHBIX

3aJaHUM.
®ponTasbHasA paboTa - paboTa co BCEM KIJIACCOM.
Bupr:
* Oecena;
* 00CYyXKIeHUE;
* TUKTaHT.
I'pynmoBas popma paboThI:
* COCTaBJICHHE TPYIII HA Pa3HBIX OCHOBAHUSX;
dopMbl  OpraHu3anMM  Y4eOHOW  JEATEIHHOCTH
(muddbepeHITMPOBAHHBIN MTOIXO).

Buabi u popMbl KOHTpOJISE
KOHTpOJIbHAs paboTa (TeMa),
caMOoCTOsITeNIbHas paboTa (Tema),
poBepouHas padora (Tema),
BXOJTHAsi KOHTPOJIbHAasI padoTa,
UTOTrOBasi KOHTPOJIbHAS paboTa,
KOHTpOJIbHAsI paboTa 3a 1/2 mosyroaue,
3a4der (TemMa),

TecT (TemMa),
naboparopHas padoTa (Tema),
BITP

IMIPUMCHSAIOTCA

B

COUYCTaHHUU



Coaepixkanue o0yueHust
10 KJIACC

Pa3nes 1. @u3uka U MeTOABI HAYYHOI'O NIO3HAHUS
®usuka — Hayka o mnpupoze. Haydnele meronpl mo3HaHUsA OKpyKawouero mupa. Pomib
SKCTIIEPUMEHTA M TEOPUH B MPOIECCe TIO3HAHUS MTPUPOJIBL. DKCIEPUMEHT B (PU3UKE.
MopenupoBanue (U3UUECKUX SIBICHUH W mporeccoB. Hayuneie rumortesbl. Dusmveckne
3aKOHBI ¥ TeopuH. | paHUIIBI TPIMEHUMOCTH (prU3HIECKUX 3aKOHOB. [[pHHIINIT COOTBETCTBHSL.

Ponp u mecro ¢usuku B (GOPMUPOBAHUU COBPEMEHHOM HaydyHON KapTHHBI MUpPA, B
MIPAKTUYECKON JIEATEIbHOCTH JIFOJICH.
Jlemoncmpayuu

Amnanorosble 1 IU(PPOBBIE U3MEPHUTENBHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe aBukeHHe. OTHOCUTEIBFHOCTh MEXaHNUECKOTo ABMKeHUsI. CucTeMa oTcuéra.
Tpaexropus.

[Tepemenienne, CKOpPOCTh (CpemHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTb) M YCKOpEHHE
MaTepHaJIbHON TOYKH, MX MPOEKIMHU HA OCU CUCTEMbI KoopAuHAT. CII0OKEHHE TMEepEeMENICHUNA WU
CJIOJKEHHE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSMOJIMHEHMHOE ABMXKEHUE. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, TyTH U NIEPEMEILICHUS MATEPUATIbHON TOUYKH OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHHue CBOOOTHOTO TaICHHS.

KpuBonuneiitHoe aBrmxkeHue. JBrKeHHE MaTepUATLHOM TOUKH MO OKPY>KHOCTH C TIOCTOSTHHOM
10 MOJAYJTIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHAsT CKOPOCTh. [lepro u gacToTa oOpaieHus.
LleHTpOCTpEMUTETBLHOE YCKOPEHHUE.

TexHuyeckne yCcTpoMCTBa U MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETP, IBH)KEHUE CHAPSIOB,
LIETHBIE U PEMEHHBIE Mepelavu.

Jlemoncmpayuu

Mojenb cucTeMbl OTCUETA, MILTIOCTPAIUA KHHEMATUYECKUX XapaKTePUCTUK JIBUKEHUS.

[IpeoOpazoBaHue ABMKEHHUI C UCIIOJIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3ayXe U B pa3peKEHHOM MPOCTPAHCTBE.

Ha6nronenue aemxeHus tesaa, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY M TOPHU30HTAIBHHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Hamnpagnenue ckopocTH npy JBUKEHUHU 1O OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3yuenne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEIECIICHHS] MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOLICHUSI MEXKIY MYTSAMH, MIPOMIECHHBIMU TEJIOM 3a MOCJIEA0BATEIIbHbIC
paBHbIE TPOMEKYTKH BPEMEHH IPU PABHOYCKOPEHHOM JBMKEHUU C HAYAJIbHON CKOPOCTBIO, pABHOU
HYJIIO.

N3yuenune nBUKEHUS IAPUKA B BA3KOM KUIKOCTH.

N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Junamuxa

[Ipuaiun otHocurensHOCTH ['anuines. Ilepsoiii 3akoH HerotoHa. MHepuunanbHble CHCTEMBI
oTcuéra.

Macca tena. Cuna. Ilpunnun cynepnosunmu cwi. Bropoit 3akoH HeroToHa ans
MaTepuanbHOM TOUKHU. TpeTuid 3akoH HproTOHA /1711 MaTepUaIbHbIX TOYEK.

3akoH BceMupHOro Tsarotenus. Cuna tskectu. [lepBas kocMuueckasi CKOpOCTb.

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



Tpenue. Buasl Tpenus (mokosi, CkoiamkeHus, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHHSI CKOJBXKEHUs W cwia TpeHus mokos. Koaddunuent tperus. Cuna COMpPOTHBICHUS MPU
JBUKEHUU TeJia B )KUIKOCTH WJIU Ta3e.

[ToctynaTensHOE M BpalaTelbHOE JBMKEHHE a0COIIOTHO TBEPJIOTO TeENa.

MOMEHT CHJIbI OTHOCHUTENBHO OCH BpauieHus. 1lnedo cuiibl. YcinoBUs paBHOBECHUS TBEPIOTO
Tena.

TexHuueckre yCTpOMCTBA M TNPAKTUYECKOE NPUMEHEHHWE: TMOAMIUITHUKH, JIBUKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrienne nHepLUUH.

CpaBHEHHE MacC B3aMMOICHCTBYIOIIUX TEll.

Bropoi1 3akon HeroToHa.

Nsmepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT JedopMaliiu.

HesecomocTts. Bec Tena npu yCKOPEHHOM MOABEME U TTAJICHUH.

CpaBHeHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJTBKCHHS.

VYcnoBus paBHOBecust TBEPOTO Tesna. Buabl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol

N3yuenue nBuxeHus: Opycka 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIIPYrOCTH, BO3HHKAIOIMIUX B TPYKUHE M PE3UHOBOM
obpasrie, oT ux aedopmariuu.

HccnenoBanue ycaoBuid paBHOBECHS TBEPIOTO Tela, UMEIOIIETO OCh BPAIICHHUS.

Tema 3. 3akoHbl COXpaHeHUs 8 MEXAHUKE

Nmmynsc mMaTepuanbHOW TOYKH (Tesa), CUCTEMbl MaTepUalbHBIX TOYeK. VIMITyabC CHIIBI U
M3MEHEHNE UMITYJIbCA TeJla. 3aKOH COXPAaHEHMs UMITyJIbca. PeakTuBHOE ABMKEHUE.

PaboTa crnpl. MOIIHOCTE CHJIBL.

Kunerndeckass 3Heprus MaTepHalbHOW TOUYkH. Teopema 00 H3MEHEHHWH KHUHETHYECKOU
SHEPrHUH.

[ToTenumansHas sHeprus. lloTeHnuanbHas sHeprus ynpyro AeQOpMUPOBAHHOM MPYKUHBI.
[ToTennmanpHas 3Heprus Teiaa BOIM3U NOBEPXHOCTH 3eMIIH.

[loTeHnmanpHple M HENOTEHUHUATbHbIE CUJbl. CBS3b PaOOTHl HEMOTEHIMANBHBIX CHUJI C
M3MEHEHUEM MEXaHUYECKOM SHEPIrUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPrUH.

VYrpyrue u Heynpyrue CTOJKHOBEHHUS.

TexHuueckre yCTpPOIICTBA M NIPAKTUYECKOE NPUMEHEHHUE: BOJOMET, KOMNEp, MPYKUHHBIN
MUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE nBMXKEHUE.

[lepexon moTeHNIMAIBHON PHEPTUHU B KHHETUUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3ydyeHne aOCONIOTHO HEYNpPYroro yaapa ¢ TOMOIIbIO JABYX OJMHAKOBBIX HHUTSHBIX
MasTHUKOB.

HccnenoBanue cBs3H pabOTHI CHIIBI C H3MEHEHHEM MEXaHMYeCKOW SHEPTUU Tela Ha MpUMepe
pacTsKEHHUs PE3UHOBOIO JKI'yTa.

Pa3nes 3. MoaekyasipHasi pu3nka 1 TepMOAMHAMHUKA
Tema 1. Ocnoébt MONEKYNAPHO-KUHEMUUECKOU MeopUU
OCHOBHBIE TOJIOKEHUSI MOJIEKYIIPHO-KMHETUUYECKOW TEOPHHM M MX ONBITHOE 0OOCHOBAHUE.
BbpoynoBckoe apmwxkenue. Auddysus. Xapakrep IBHKEHUS W B3aUMOJEHCTBHSI YacCTHIl BEIECTBA.
Mojenu cTpoeHHs Ta30B, JKUAKOCTEH U TBEPIBIX TeNl U 0OOBSICHEHUE CBOICTB BEIlECTBA HA OCHOBE
9THX Mojenei. Macca u pazmepsl MoJiekyil. KonnuectBo Bemectsa. [loctossHHas ABoraapo.
Tennosoe paBHOBecue. TeMmeparypa u e€ usMepenue. Illkana remneparyp Llenscus.



Mopnens uaeanbHoro raza. OCHOBHOE YpaBHEHHUE MOJIEKYJISIPHO-KUHETHUYECKON TEOPHUH
UJEAIbHOTO Tra3a. AOCOJIIOTHAs TeMIIEpaTypa Kak Mepa CpeiHe KUHETUYECKOM 3HEpPIrUy TEIIOBOTO
IBWKEeHHs dactun rasa. Illkama temneparyp KenbBuHa. ['a30Bble  3aKOHBL. YpaBHEHHE
MenneneeBa—Knaneiipona. 3akon Jlanbrona. M3omporiecchl B MACAIBHOM Ta3e € MOCTOSHHBIM
KOJIMYECTBOM BemlecTBa. [ 'paduueckoe MpeacTaBICHHE H30IPOLIECCOB: H30TEpPMa, H30X0DPa,
n3obapa.

TexHuueckre ycTpoicTBa U MPaAKTUYECKOE TPUMEHEHHUE: TEPMOMETP, OapomeTp.

Jlemoncmpayuu

OmnbITEl, [OKa3bIBAIONINE JWCKPETHOE CTPOCHHE BellecTBa, (oTtorpaguu  MOJEKYI
OPraHUYEeCKUX COCTUHECHUMU.

OmnbiTe! 0 AU} PY3UH KUAKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JIBHKCHHUSI.

Monens onbita LlTepHa.

OnbIThI, TOKa3bIBAIOUINE CYIIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3aUMOACHCTBHUSL.

Monens, MIUTIOCTpUpYIOIIasi MPUPOTy AABJICHUS ra3a Ha CTEHKH COCyAa.

OnbIThI, MJUTFOCTPUPYIOIINE YPaBHEHHUE COCTOSIHUS UAEaIBbHOTO ra3a, H30MPOIIECChI.

Yuenuueckuii sxcnepumenm, nabopamophule pabomuol

Omnpenenenre Macchl BO3/IyXa B KJIACCHON KOMHATE Ha OCHOBE M3MEpPEHU 00hEMa KOMHATHI,
JABJICHUS U TEMIIEpATyphl BO3IyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEX/1y ITapaMeTpaMu COCTOSTHUS pa3peKeHHOTO Ta3a.

Tema 2. Ocnosvt mepmoouHamuKu

TepmonnHamuueckas cucteMa. BHYTpeHHSs SHEpPruss TEPMOJMHAMHYECKOW CHCTEMBI W
criocoObl €€ n3meHeHus. KommuecTBo TemyioTsl W pabora. BHyTpeHHss 3Heprus oJIHOATOMHOIO
HJeaNbHOTO ra3a. Buasl Temsonepenaun: TEIIONPOBOIHOCTh, KOHBEKIMS, U3IY4CHHUE. Y IeIbHas
TEITIOEMKOCTD BelecTBa. KoamuecTBo TEMIOTHI TPH TEIUIONEpeaaye.

[Tonsarue 06 aguabatHoM mporiecce. [lepBbIit 3akoH TepMoauHaMuKu. [I[puMeHeHne mepBoro
3aKOHA TEPMOJMHAMUKH K u3ompoiieccam. ['paduyeckas uutepnperanus padboThl rasa.

Bropoii 3akon TepmoanHamMukid. HeoOGpaTUMOCTB TIPOIIECCOB B MMPUPO/IE.

Tennossie MamuHbl. [IpuHIUIBL ASHCTBUSA TEIOBBIX MamuH. [IpeoOpa3oBaHus SHEPTUU B
TEIUIOBbIX MamuHax. Koadduuuent mone3noro AeicTBus TerioBoi MamuHbl. [{ukn Kapao u ero
KO3 (GUIIMEHT NOJIE3HOTO AEHCTBUS. DKOJIOTHYECKUE TPOOIEMbI TEIII0IHEPTETHKY.

TexHuueckue yCTpoucTBa U MPAKTUYECKOE IPUMEHEHHE: JBUTaTElb BHYTPEHHETO CrOpaHus,
OBITOBOW XOJIOUIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

W3meHeHne BHyTpeHHEH SHEPTUH TeJa MPU COBEPIICHUH PaOOThI: BHUIET MPOOKU U3 OYTHUIKH
MoJA JEHCTBHEM CXKaTOro BO3JyXa, HarpeBaHue 5¢upa B JaTyHHOU TpyOke MNyTéM TpEHHS
(BUIICOAEMOHCTpAITHSA).

N3menenne BHyTpeHHEH sHepruu (TemmepaTypbl) Tela Ipu Terionepeaaye.

OmnpIT 1o aguabaTHOMY PaCHIMPEHHUI0 BO3TyXa (OTBIT C BO3IYIITHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATElNsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JBUTATEIs.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenue yaenbHOM TEII0OEMKOCTH.

Tema 3. Azpecammnvie cocmoanua eeujecmea. Pazosvie nepexoovl

[TapoobOpazoBanue u koHaeHcanus. VMcmapenue u kurneHue. AOGCOTIOTHAS U OTHOCUTENbHAS
BIIQXXHOCTh BO3Ayxa. HacelmeHHbI map. YaenbHas TeIuioTa mapooOpa3oBaHus. 3aBUCHMOCTh
TeMIepaTypbl KUIEHUS OT JTaBJICHUS.

TBépnoe tenmo. Kpucrannuyeckue u amopdHbie Tena. AHU3OTPOMUS CBOWCTB KPUCTAIJIOB.
Kunkue xpucramwibl. CoBpeMmeHHble Marepuanbl. [lnaBneHue u Kpucrammzauus. Y aelbHas
TeruioTa masneHus. Cyonumarusi.

YpaBHEHHE TEIIOBOTO OanaHca.

TexHuueckre yCTpOMCTBA M MPAKTHUUECKOE TPUMEHEHHE: TUTPOMETP U TCUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUU MOJTYYEHUS] COBPEMEHHBIX MaTEPUAJIOB, B TOM YMCJI€ HAHOMATEPUAJIOB, U
HaHOTEXHOJIOTHUH.



Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX MTAPOB.

Kurenue npu moHMKEHHOM JIaBIICHUH.

CriocoObl M3MEpPEHUs BIAKHOCTH.

HaGmoienne HarpeBaHust ¥ IJIaBJICHHS KPUCTALNTMYECKOTO BEIIECTBA.
JleMOHCTpaIus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenne OTHOCUTETFHOM BIQXKHOCTH BO3IyXa.

Paznen 4. DiaekTpoamnamMuka

Tema 1. Inekmpocmamuka

DnekTpu3alus Ten. INeKTpUIecKuit 3apsa. JIBa Buaa anexkrpudeckux 3apsaaoB. [IpoBoanukwy,
JTURJICKTPUKH U TIOJIYTIPOBOIHUKHU. 3aKOH COXPAHEHHS DJIEKTPUUECKOTO 3apsijia.

B3aumoneiictue 3apsinoB. 3akoH Kymona. TodeuHbIi 2eKTPUUYECKUN 3apsil. DIEKTPUIECKOe
nosie. Hanpsok€HHOCTH 27eKTpUYecKoro motis. [IpuHIUN Cyneprno3uiuu ANIEKTPUUECKUX TOJICH.
Jluauu HanpsSKEHHOCTH DJIEKTPUUYECKOTO TTOJISL.

Pabota cun anexrpocratnyeckoro nojs. [lorenmuan. Paznocts norenmnuanos. [IpoBoanuku
Y TUDJICKTPUKH B JIEKTPOCTATUUECKOM ToJIe. [[nuanekTpuueckast IpOHUIIAEMOCTb.

OnekTpoéMKoCcTh. KoHzmeHcaTop. DNEKTPOEMKOCTh IIJIOCKOTO KOHJIEHCATOpA. OJHEprus
3apsOKEHHOTO KOHJIEHCATOPA.

TexHuueckre YCTPOWCTBA W TPAKTUUYECKOE TNPUMEHEHHE: JIIEKTPOCKOI, JJIEKTPOMETD,
ANEKTPOCTATUUECKAsl 3allUTa, 3a3eMJICHHE JJICKTPONpHUOOpPOB, KOHIEHCATOP, KOMHUPOBATBHBIN
anmnapar, CTpyWHbIN IIPUHTED.

Jlemoncmpayuu

YCTpolCTBO M MPUHIUIT ICUCTBUS SJIEKTPOMETPA.

B3anmMopelicTBre Ha3IEeKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE TT0JIE 3aPSKEHHBIX TEll.

[IpoBOAHMKH B 3MEKTPOCTATHYECKOM MOJIE.

DIIEKTpOCTaTUUYECKas 3alUTa.

JIMBIIEKTPUKY B 3IEKTPOCTATHYECKOM IIOJIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IJIOCKOTO KOHJEHCATOpa OT IUIOLIAIU IUIACTUH, PACCTOSIHUS
MEXKy HUIMH U JU3JIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue 35eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuveckuii mok. Toxu 6 paznuunvlx cpeoax

DNEeKTpUYECKUM TOK. YCJIOBHUS CYIIECTBOBAHUS 3JIEKTPUUYECKOrO0 TOKa. VICTOUHMKHM TOKA.
Cuia toka. [locTosSIHHBIN TOK.

Hanpsixkenue. 3akon Oma i ydacTka 1enu.

DIEKTpUYECKOE COMPOTHUBIICHHUE. Y IeJIbHOE CONpOTHUBIIEHHE BenlecTBa. [lociaenoBarensHoe,
napajuieJIbHOE, CMEIIAHHOE COEIMHEHUE MPOBOHUKOB.

PaGora snexrpuyeckoro Toka. 3akoH Jxxoymns—JleHia. MOMIHOCTH SEKTPUUECKOTO TOKA.

DNEeKTpOABMKYILAs CUJla U BHYTPEHHEE CONPOTUBIEHHWE MCTOYHMKA TOKa. 3akoH Oma Juis
MOJIHOM (3aMKHYTO#1) aekTpudeckoii nenu. KopoTkoe 3amMbIkaHue.

DNEeKTpOHHAs MPOBOJAUMOCTb TBEPBIX METAIIOB. 3aBUCUMOCTh COIIPOTUBIICHHS] METAJJIOB OT
Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3IEKTPOHHBIX TyYKOB.

[MonmynpoBoauuku. CoOCTBEHHAs U TPUMECHAs! TPOBOAUMOCTH TMOJIYIIPOBOIHUKOB. CBOMCTBA
p—n-niepexona. [lomynpoBoHUKOBBIE TPUOOPHI.

DNEeKTpUYECKU TOK B pPacTBOpax MU paciyiaBax 3JIEKTPOJIUTOB. DIEKTPOIUTHUYECKAs
JUCCOIMAIUS. DIEKTPOJIN3.

DnekTpuyeckuil TOK B ra3ax. CaMOCTOSITENIbHBIM U HECAMOCTOSITENIbHBINA pa3psa. MoJHusl.
[nazma.



TexHuueckue ycTpoilcTBa M NMPAKTUYECKOE IPUMEHEHUE: aMIIEPMETpP, BOJILTMETpP, PEOCTar,
UCTOYHMKH TOKa, JJIGKTpOHArpeBaTeibHbIE MPHUOOPBI, DIEKTPOOCBETHTEIbHbIE MPHOOPHI,
TEPMOMETP  CONpPOTHBIICHHs,  BaKyyMHBIM  JWOJ,  TEPMUCTOpPHI U  (POTOpE3HUCTOpHI,
IIOJIYIIPOBO/IHUKOBBIH 1MOJ1, TaJIbBAHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HANPSHKEHMSL.

3aBUCUMOCTb CONPOTHBJICHUSI LMWJIMHAPUYECKHX IPOBOJHUKOB OT JUIMHBI, IUIOLIAIH
MIONIEPEYHOI0 CEYEHUS U MaTepuaa.

CMmeniaHHOE COeIMHEHUE POBOIHUKOB.

[IpssMoe wu3MepeHHe HIEeKTPOABWKYIIEH cuiabl. KopoTkoe 3aMblKaHHME TaJbBaHUYECKOIO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTb COTIPOTUBIIEHUS! METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTB AIIEKTPOJIUTOB.

HckpoBoii pa3psa ¥ NpOBOAUMOCTB BO3AYXa.

OAHOCTOPOHHSISI MPOBOIUMOCTD JHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHne cMeaHHOro CoeIMHEHUS pe3UCTOPOB.

N3mepenue 3meKTpoABIKYIIEH CHIIbl HCTOYHUKA TOKA U €0 BHYTPEHHETO COMPOTHUBIICHUS.

Hab6nronenue anexkrponusa.

MexnpeameTrHblie CBSI3U

N3yuenne kypca ¢usuku 0azoBoro ypoBHs B 10 Kiacce ocymiecTBisieTcs ¢ y4€ToM
coJiepKaTelbHBIX MEXIPEIMETHBIX CBsI3el ¢ KypcaMu MaTeMaTUKH, OMOJIOTUH, XUMHH, Treorpaduu
U TEXHOJIOTHUH.

Mesicnpeomemuvie nowsmusi, CBS3aHHBIE C HW3YYEHHEM METOJOB HAy4YHOTIO MO3HAHMA:
SBJICHUE, HAy4YHbIM (akT, rumore3a, ¢u3NUecKas BEIMYMHA, 3aKOH, TEOpHs, HAONIOJCHHE,
HKCHEPUMEHT, MOJIEIUPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelieHHe CUCTEMbl ypaBHEHMH, JMHEWHas (QyHKuMdA, napaboia, rumnepooua,
uX TpaQUKH U CBOWCTBA, TPUTOHOMETpUYECKUE (DYHKIMM: CHHYC, KOCHHYC, TAHI€HC, KOTAHI€HC,
OCHOBHO€ TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBI M HMX IPOEKIHH HAa OCH KOOPJIMHAT,
CJIO)KEHHE BEKTOPOB.

Buonoeusn: mMexanudeckoe IBM)KEHHE B KMBOHM mpupone, auddysus, ocmoc, TemnooOMeH
KHUBBIX OPraHU3MOB (BUbI TEIJIONEPEayy, TEIJIOBOE PABHOBECHE), IEKTPUUECKHE SIBICHUS B
YKUBOU IIpUPOJIE.

Xumua: TUCKPETHOE CTPOCHHUE BEIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIECTBA,
MOJISIpHAsi Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TelN, )KUIKOCTEH U ra3oB, dJIEKTPUUECKUE CBOKWCTBA
METaJJIOB, JIEKTPOIUTAYECKAS JUCCOLUALINS, TAJIbBAHUKA.

l'eozpaghus: BnaxxHOCTB BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeusa: npeoOpa3oBaHUe JBI)KEHUH C HCIOJIb30BAHMEM MEXaHM3MOB, Y4ET TPEHHUS B
TEeXHUKE, TMOAIIUIHUKY, MCIIOJb30BAaHME 3aKOHA COXPAaHEHMs HMIYlbca B TEXHUKE (pakera,
BOJOMET U JIpyrue), IBUraTellb BHYTPEHHEIO CropaHus, napoBas TypOHUHa, ObITOBOM XOJIOIMIIBHUK,
KOHJUIIMOHED, TEXHOJIOTUH TIOJIyYE€HUSI COBPEMEHHBIX MaTEpUaIOB, B TOM YHCIIE€ HAHOMATEpUAJIOB,
U HAHOTEXHOJIOTMM, OHJEKTPOCTaTHYECKas 3alllUTa, 3a3eMJICHHE DSJIEKTPONPHOOPOB, KCEPOKC,
CTpYHHBIH MpPHUHTEP, 3JIEKTpOHArpeBaTeibHble MPUOOPBI, AIIEKTPOOCBETUTEIbHBIE HPUOOPHI,
rajJbBaHMKa.

11 KJIACC

Pasnen 4. DiiekTpoanHaMuKa
Tema 3. Maznummnoe none. IneKmpomacHUmMHAA UHOYKUUA
[TocTosiHHBIE MarHUTHI. B3anMoaeiicTBie MOCTOSHHBIX MAarHUTOB. MaruuTHoe moje. Bekrop
MarHUTHON MHAYKIUH. [I[pUHIUI Cyneprno3uliii MarHUTHBIX ToJel. JIMHIY MarHUTHON WHIYKITUH.
KapTtuna nuHuit MarHuTHOW WHAYKIIUU TIOJISI TOCTOSTHHBIX MAarHUTOB.



MaruutHoe mosie IPOBOJAHMKA € TOKOM. KapTuHa JIMHUH MHAYKIUM MAarHUTHOTO II0JISt
JUIMHHOTO IIPSIMOTO IPOBOJIHUKA U 3aMKHYTOTO KOJIBLIEBOTO IPOBOJHUKA, KATYILKH C TOKOM. OIbIT
Opcrena. BzanMopeiicTBue NpOBOAHUKOB C TOKOM.

Cuna Amriepa, €€ MOyJIb U HaNpaBJICHUE.

Cuna Jlopenia, e€ Moaylb U HampaBjieHue. [[BrkeHre 3apsHpKeHHOM YacTULIBI B OJTHOPOTHOM
MarHutHoM noJie. Pabota cunel Jlopeniia.

SIBneHue  AJIEKTPOMArHUTHOM MHAYKIMHU. IIOTOK Bekropa MarHMTHOM MHIYKLUU.
DNEeKTPOABMKYIIAs CUJIa MHAYKIUU. 3aKOH 3JIEKTpPOMarHUTHON uHaykuu dapanes.

BuxpeBoe »snexkrtpuueckoe mojie. OJIEKTPOJABWKYILIAS CHUJIa HMHIYKIUMU B IPOBOJHUKE,
JBUKYIIEMCSI IOCTYATEIbHO B OJTHOPOJAHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHaykTuBHOCTD. SIBIEHNE CAMOMHAYKIMU. DIEKTPOABIIKYIIAS CHIIa CAMOMH/TYKIIHH.

DHeprust MarHUTHOTO TOJISl KaTYLIKU C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

Texnuyeckue ycTpoilcTBa UM  MNPAKTUYECKOE MPUMEHEHHME: IIOCTOSHHBIE MAarHMTHI,
AJIEKTPOMArHUTBI, AEKTPOABUTaTENb, YCKOPUTENIU 3JIEMEHTAPHBIX YaCTUL, MHAYKIIMOHHAS 11€Yb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE AJIEKTPOHHOTO My4Ka MAarHUTHBIM TIOJIEM.

JIMHUM UHIYKIIMA MarHUTHOTO TOJIS.

B3anmopelicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

HevictBue cuiibl JIopeHIla Ha MOHBI SJIEKTPOJIUTA.

SIBrIeHME AIEKTPOMArHUTHOW UHAYKIIUH.

[IpaBuio Jlenna.
3aBUCHMOCTD MIEKTPOIBHXKYILEH CHIIBI MHAYKIIMHM OT CKOPOCTH U3MEHEHUS MATHUTHOTO MTOTOKA.
SIBrieHNEe CaMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenne MarHuTHOTO MOJIA KaTYIIKHA C TOKOM.

WccnenoBanue AeCTBUS MOCTOSIHHOIO MAarHWTa HA PAMKY C TOKOM.
HccnenoBanue sBJIEHUS 31€KTPOMArHUTHOM UHIYKIIMH.

Pa3znea 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 371eKmpomMazcHuUmHbsle K01e0anus

KonebatenpHas cucrema. CBOOOJHBIE MeXaHWYECKHE KojeOanusa. ['apMoHMYecKue KoyeOaHus.
[lepuon, wacrota, ammuutyga u (aza koneOanuid. [IpyxuHHBIA MasTHUK. Marematudeckuit
MasTHUK. YpaBHCHHE TapMOHWYECKHUX KoJieOaHui. [IpeBpaieHne >HEpruu Mpu TrapMOHHYECKHX
KOJIeOaHMIX.

Konebarenbubiit  koHTYp. CBOOOAHBIE  AJIIEKTPOMAarHUTHBIE  KOJIEOAaHUS B HICATBHOM
KojeOaTeNbHOM  KOHTYpe. AHAIOTHS MEXAy MEXaHHWYEeCKMMH U 3JIEKTPOMarHUTHBIMU
konebanusmMu. @opmyna TomcoHa. 3akoH COXpaHEHHUs SHEPrUU B HJICAIBHOM KOJeOaTelIbHOM
KOHTYpe.

[IpencraBienue o 3aTyxarouux KojiedaHusX. BeIHy X /IeHHbIEe MeXaHUUeckHe Konebanus. Pesonanc.
BrinyKIeHHbBIE 2TIEKTPOMAarHUTHBIE KOJIeOaHMUsI.

[lepemennbiii TOK. CHHYCOMJANbHBIM MEPEMEHHBI TOK. MOIIHOCTh TEPEMEHHOTO TOKA.
AMIITUTYIHOE U JEHCTBYIONIEE 3HAUYEHUE CUJIbl TOKA U HAIIPSHKEHUS.

Tpanchopmarop. IlpomsBoacTBo, mepegaya ©  MOTpeOlieHWE  DIEKTPUUECKON  SHEPrUu.
DKOJIOTUYECKME PHUCKU TPU MPOU3BOJCTBE 3JIEKTposHepruu. KynbTypa HCIOIb30BaHUS
3JIEKTPOIHEPIUHU B MIOBCEAHEBHOM )KU3HH.

TexHuyeckrue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHME: DIIEKTPUYECKUM 3BOHOK, TE€HEpPaTop
IIEPEMEHHOTO TOKA, JIMHUU AJIEKTpOIIepeIay.

Jlemoncmpayuu



UccnegoBanue mapaMeTpoB KoJieOaTebHOW CHCTEMbl (MPYKMHHBIM WM MaTeMaTUYECKUN
MasITHUK).

Habmoienue 3aTyxarommx KoJIeOaHmii.

HccnenoBanue cBOMCTB BRIHYKICHHBIX KOJICOAHUA.

Habmonenue pe3onanca.

CB00OHBIC IEKTPOMArHUTHBIE KOJICOAHUSL.

OcuumiorpaMmsel (3aBUCUMOCTH CHJIBI TOKA M HAIPSDKEHUS OT BPEMEHH) VIS DJIEKTPOMArHUTHBIX
KoJIcOaHUH.

Pe3onanc mnpu mocnenoBaTeNbHOM —COEAMHEHUM PE3UCTOPA, KATYHNIKA HWHIYKTUBHOCTH H
KOHJIEHCATOpAa.

Mogenb TUHUAM 3IEKTPOIepeauu.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

HccnenoBanue 3aBUCUMOCTH MEPUOAa MaJIbIX KOJI€OAHUN Tpy3a HA HUTH OT JJIMHBI HUTH U MacChl
rpysa.

UccnenoBanue mepeMEeHHOTO TOKa B IIENMM W3 TOCJIENOBATEIbHO COCAMHEHHBIX KOHJIEHCATOPA,
KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomazHumHbsle 60J1HbL

MexaHu4eckue BOJIHBI, yclIoBHs pacnipoctpaHeHus. [lepuoa. CKOpoCTh pactipocTpaHEHUs U JUTMHA
BoJiHBL. [lomepeunsie U PO 10JIbHBIC BOTHBL. MIHTEepdepeHnus u Audpakiius MeXaHUIeCKUX BOJTH.
3Byk. CkopocTh 3ByKa. I poMKkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DONEeKTPOMarHUTHBIE BOJHBL.  YCJIOBHS H3JIYYCHHUS DJIEKTPOMAarHUTHBIX BOJIH. B3auMHas
opueHTanus BeKTopoB E, B, V B anexrpomarautHOl BosHE. CBOWCTBA AJIEKTPOMATrHUTHBIX BOJIH:
OTpaXEHHE,  TpeJoMieHHWe,  mnoysipw3anus,  audpakous,  wHTepdepenuus.  CKoOpocTh
3NEKTPOMArHUTHBIX BOJIH.

[Ikana 3meKTpoMarHUTHBIX BOJIH. [IpMeHeHne 3IeKTpOMarHuTHBIX BOJH B TEXHUKE U OBITY.
[IpuHUHKNBI pagroCBA3U U TeNeBUACHUS. Pagronokanusi.

DJIEKTPOMArHuTHOE 3arpsI3HEHUE OKPYKAOIIEH CPEIbI.

TexHuueckue yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHHME: MY3bIKaJIbHbIE WHCTPYMEHTBHI,
YIbTPa3BYKOBAsl JMAarHOCTMKAa B TEXHUKE M MEIWILIMHE, pajap, pPaJUONPUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

O6pazoBaHue U pacpoOCTPaHEHUE TOTIEPEUHBIX U MPOI0JIbHBIX BOJIH.

Konebmtomieecs Teno kak HICTOYHUK 3BYKa.

Habmronenue oTpaxkeHus U IpeaoMIICHUSI MEXaHUYECKUX BOJIH.

Habmonenue nntepdepeHunu U Juppakiiuii MEXaHUUYECKHUX BOJIH.

3BYKOBOM pEe30HAHC.

Habmronenue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMILIUTYION U YaCTOTOM KOJIeOaHMIA.
HccnegoBanue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH: OTPaKE€HHUE, MPEIOMIICHUE, MOISpU3aLus,
mudpakius, THTEpPepeHIIHs.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHeitHOe pacnpocTpaHEeHUE CBETa B OAHOPOJHOM cpene. Jlyu
cBera. ToueuHbIl HCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300paxeHuit B IIOCKOM 3epKaje.
[Ipenomnenue cBeTa. 3aKOHBI TPETOMIIEHHS CBeTa. AOCONIOTHBIM TOKa3aTellb MPEIOMIICHHUS.
[TonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblil yroJ MOJIHOrO BHYTPEHHETO OTPAKEHHUS.
Hucnepcus cBeta. CnoxHbIi cocTaB Oenoro ceera. LIBer.

Cobuparomue u paccenBaroline JUH3bl. ToHKas auH3a. DOKYCHOE pacCTOSIHHE W ONTUYeCcKasl CHIia
ToHKOW nuH3BL [locTpoeHne n3o0pakeHHUit B COOMpAIONINX M paccerBaronnx JnH3ax. Dopmymna
TOHKOM JIMH3bI. Y BEJIIMUYCHUE, T1ABAEMOE JIMH301.

[Ipenenbr TpUMEHUMOCTH T€OMETPUUYECKOM ONITUKH.

BonnoBast onrtuka. WnTtepdepenius cBera. KorepeHTHbIE UCTOYHHKH. YCIOBHUS HAOIIOJICHUS
MaKCUMYMOB U MUHUMYMOB B HHTE€PPEPEHIIMOHHOW KapTUHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHUKOB.



Hudpaxmus csera. AudpakiuonHas pemérka. YcIoBre HaOMIOACHUS TJIABHBIX MaKCUMYMOB IPH
MaICHUY MOHOXPOMAaTHYECKOTO CBETa Ha AU(PAKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

Texnuueckue yCTpOWCTBA M TNPAKTHYECKOE NPUMEHEHHE: O4YKH, Jyma, QoToamnmapar,
MIPOEKIIMOHHBIN anmapaT, MHUKPOCKOII, TEJIECKOT, BOJOKOHHAs ONTHKA, AU(PAKIMOHHAS PEIIETKa,
HOJISIPOU .

Jlemoncmpayuu

[IpsimosiuHetHOE pacnpocTpaHeHHEe, OTPAXKEHUE U MpeoMiIeHHe cBeTa. OnTUuuecKue npudopsbl.
[lonHoe BHyTpeHHEe oTpaxeHue. MoJienb CBETOBOJIA.

HccnenoBanue cBONCTB M300pakeHUH B JIMH3AX.

Moienu MUKpPOCKOIIA, TEIECKOTA.

HaGnronenue untepdepeHinm crera.

Ha6mronenue qudpakiuu certa.

HaGnronenue aucnepcun cera.

[TonyueHue cnekTpa ¢ HTOMOIIbIO PU3MBI.

[Tonydyenue cekTpa ¢ TOMOIIBIO TUPPAKITUOHHON PEIIETKH.

Habnronenue nonsipusaiuu cBera.

Yuenuueckuii sxcnepumenm, nabopamophule pabomuol

N3mepenue nokaszaTesns NpeIoMIIEHUs CTEKIIA.

HccnenoBanue cBONCTB M300paKeHUH B JIMH3AX.

HaGnronenue aucnepcun ceTa.

Paspnen 6. OcHOBBI CleAILHOM TEOPUU OTHOCHTEIbHOCTH

['panuubl NPUMEHMMOCTH  KIIACCHYECKOW MexaHukHu. [locTynaTel cnenMaJbHOM  TEOpUHU
OTHOCUTENIbHOCTH: HMHBAPUAHTHOCTH MOJIYJSl CKOPOCTH CBeTa B  Bakyyme, MNPUHIUI
OTHOCHUTEJIbHOCTH DWHIITEHHA.

OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMe/JIEHUE BPEMEHU U COKpAIllEHUE JTUHBL.

DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBsI3b MacChl C SHEPTrUEH U UMITYJIBCOM PEJSITUBUCTCKOM YaCTHUIIBI. DHEPIUs TOKOSL.

Pasznen 7. KBantoBasi pusuka

Tema 1. dnemenmul KGAHMOBOI ONMUKU

®dotonbl. Dopmyna [Tnanka cBsi3u SHEpTHH POTOHA C €TO YACTOTOW. DHEPrUsl U UMITYJIbC (POTOHA.
OtkpeiTHe u ucciaenaoanue (orordpdekra. Onbitel A. I'. CromeroBa. 3akoHbl (oTodPdeKTa.
VYpasuenue DitHmreitHa 1 hotodddekra. «KpacHas rpanumna» Gorodddekra.

JaBnenue cBeta. Onbithl I1. H. JIeOenena.

XHUMHUYECKOE JCHUCTBUE CBETA.

Texnuueckne ycTpoCTBa M MpPAaKTHUECKOE MPUMEHEHHE: (HOTOIIEMEHT, (POTOAATUHK, COTHEYHAS
Oarapesi, CBETOHO/I.

Jlemoncmpayuu

@013 PeKT Ha YCTAaHOBKE C IMHKOBOH MIIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETO GoTodddeKTa.

Ceeroauos.

Conneunas Gatapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccesnuto o -gactuil. [lnanerapHas mojenb
atoma. [loctynater bopa. U3nydenue u mornomieHue (HOTOHOB MpHU MEPEXOJe aroMa C OJIHOTO
YPOBHSI 3HEpruu Ha Apyroi. Bunel ciektpoB. CekTp ypoBHEM SHEPTUH aTOMa BOJOPOAA.
BonnoBsble cBoiicTa yactuil. Bosnsl e bpoiinsa. KopnyckynsipHO-BOJIHOBOH Tyaan3M.
CHOHTaHHOE U BBIHYXJACHHOE U3TyYeHHE.

Texnudeckune yCTpOWCTBAa U MPAKTUYECKOE MPUMEHEHME: CIEKTPATbHBINA aHAINU3 (CIIEKTPOCKOII),
Jazep, KBAaHTOBBIM KOMIBIOTED.

Jlemoncmpayuu



Monens onbita Pesepdopra.

Onpenenenne AMMHBI BOJIHBI JIa3epa.

Habnronenue muHeHuaThIX CIEKTPOB M3ITyYCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

Habmroenue TMHEHYaToro CeKTpa.

Tema 3. Amomnoe aopo

DKCIIEpUMEHTHI, JOKA3BIBAIOIINE CI0KHOCTh CTPOEHHUS siipa. OTKpPbITHE PaAMOAKTUBHOCTH. ONBITHI
Pesepdopna mo ompeneneHuio cocraBa paauoakTUBHOTO u3mydeHusi. CpoiictBa anmbga-, Oera-,
ramMma-usiydeHus. BausHue paanoakTHBHOCTH Ha )KUBbIE OPraHU3MBI.

OTtkpbiTHE NTpoTOHA M HelTpoHa. HyknonHas mognens sinpa I'elizenOepra—lBanenko. 3apsan sapa.
Maccosoe uucio siapa. M3otomnsr.

Anbda-pacnaz. OIEKTPOHHBIM W TIO3UTPOHHBIM OeTa-pacmaa. [aMma-uznydeHwe. 3aKoH
PaZvoaKTUBHOTO pacmaja.

OHeprus cBA3U HyKJIOHOB B sifjpe. SnepHble cuibl. Jledekt Macchl siipa.

SAnepHblie peakuuu. JleneHre U CUHTE3 SAEp.

SAnepusiii peaktop. TepmosiaepHblii cuHTe3. [IpoOiembl W MEPCHEKTHBBI AIEPHON SHEPIETUKH.
DKOJIOTHYECKHE aCHEKThI SIIEPHON IHEPTETHKHU.

OneMeHTapHbIe YacTULbl. OTKPBITHE TO3UTPOHA.

MeTo 11 HAONIOAEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHII.

OyHaaMeHTaabHble B3auMoaeiicTBus. EqMHCTBO pu3nueckoil KapTUHBI MUpa.

TexHnueckne ycTpoHcTBa M NMPAKTHYECKOE NMPUMEHEHUE: T03UMETpP, KaMepa BuiibcoHa, siaepHbIN
peakTop, atToMHasi 6omoOa.

Jlemoncmpayuu

CYéTunK HOHU3UPYIOUINX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpekoB yacTil (10 TOTOBBIM (GoTorpadusim).

Pa3znen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPUZUKH

Otanel pazBuTUsA acTpoHoMud. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHHE aCTPOHOMMUH.

Bun 3Bé31H0T0 HeOa. Co3Be3nus, ipKue 3BE3IbI, TUIAHETHI, KX BUIUMOE JBUKEHUE.

ConHevyHas cucTeMa.

Counnne. ConHeyHas akTUBHOCTb. Mctounuk sHeprum CosiHIIa W 3BE37. 3BE3/bI, UX OCHOBHBIC
XapakTepUCTUKHU. JluarpamMma «CHEKTPaJbHBIM KJIAacC — CBETUMOCTb». 3BE3bI TJIABHOMU
IMOCIEAOBATCILHOCTH.  3aBHCHMOCTb  «Macca —  CBETHMOCTb» IS 3BE3J  TJIAaBHOM
MOCJEeN0BATENbHOCTU. BHyTpeHHee cTpoeHue 3BE34. (COBpeMEHHbIE MPEACTABICHUS O
MPOUCXO0XKACHUHU U 3BOJIIOIMK CoJIHIIA U 3BE3]T. DTalbl )KU3HU 3BE3].

Mneunsiii [lyre — nHama ['anaktuka. Ilonoxxenne m aBwxenue ConHua B [Mamaktuke. Tursl
rajakTuk. PaguoranakTuku 1 kBazapbl. YEpHbIE JIBIPHI B sIAPAX TaTaKTHK.

Bcenennas. Pacmupenne Bceenennoii. 3akon XaO6na. Paz6eranue ramaktuk. Teopus boibinoro
B3pbIBa. PeMKTOBOE U3IIyueHHE.

MacmrabHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnpie npoOieMbl acCTpPOHOMUH.

Yuenuueckue nabnrooenus

Habmtonenuss HEBOOPYXKEHHBIM TJIA30M C HCIOJB30BAHHUEM KOMITBIOTEPHBIX MPUIIOKEHUH s
oTpeieNieHus] TOJOXKEHUsI HEeOeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IIHS
CeBepHOro nojymapus u sipKue 3BE3/IbI.

Habmonenus B Teneckon Jlynsl, mianet, Mneunoro Ilyrtu.

O0o0maroniee NnoBTOpPEeHUE

Ponp ¢Qu3uku U acTpOHOMHUU B SKOHOMHYECKOH, TEXHOJOTHYECKOW, COIMANBHOW M ATHYECKON
cdepax AesSTeNIbHOCTH YENOBEKa, POJb U MECTO (PU3UKU M aCTPOHOMHUHU B COBPEMEHHOW HaydyHOU
KapTUHE MHUpa, POoJib (U3UUECKOW Teopuu B (POPMHUPOBAHUU MPEICTABICHUNA O (HU3HUECKOH



KapTHHE MHUpPA, MECTO (hU3MYECKOW KapTHHBI MHpa B OOIIEM psy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX NPEACTABICHUN O IIPUPOJIE.

MexnpeameTHble CBSI3U

N3yuenne xypca ¢usuku 0Oa3oBoro ypoBHS B 11 Kimacce ocCymecTBiusieTcss € y4ETOM
COJIepKATEIbHBIX MEXKIIPEAMETHBIX CBS3€H C KypcaMH MaTeMaTHKH, OMOJIOTHH, XUMHH, Teorpaduu
U TEXHOJIOTHUH.

Meoicnpeomemnule nousimusi, CBSI3aHHBIE C HW3YYEHMEM METOJOB HAy4YHOI'O IO3HAHMS: SIBJICHUE,
HAy4YHBI (akt, THrnores3a, (u3nMveckas BEIMYMHA, 3aKOH, TEOpHs, HaOIIOIEeHHE, SKCIEPUMEHT,
MOJEJIMPOBAaHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: penieHHe CUCTEMbI YpaBHEHUH, TPUTOHOMETPHUECKUE (PYHKIUHU: CUHYC, KOCHHYC,
TaHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO, BEKTOPHI U UX IMPOEKLUU Ha OCH
KOOpPJMHAT, CJIOKEHHE BEKTOPOB, MPOU3BOJHBIE 3JEMEHTAPHBIX (YHKIMM, NpU3HAKU TMOJ0OMS
TPEYroJbHUKOB, ONIPEIeIeHNE IJI0U[aA1 IUIOCKUX QUryp u o0bEma Tel.

buonocus: »nextpuueckue SBICHUS B KUBOW NpPHUpOJE, KojeOaTeslbHbIE JBHKEHUS B KUBOU
MIPUPO/IE, ONITUYECKHE SIBJICHUS B )KUBOU MPUPOJE, AEUCTBUE paluallui Ha dKUBbIE OPraHU3MBI.
Xumusa: CTpoeHHE aTOMOB M MOJIEKYN, KPUCTAJIMYEcKas CTPYKTypa TBEPIBIX TeJl, MEXaHU3MbI
00pa30BaHUs KPUCTAUINYECKON PEIIETKH, CIEKTPaIbHbIA aHAIH3.

l'eocpagpua: MarHuTHbIE TMONIOCAa 3€MJIM, 3aJ€KU MAarHUTHBIX pya, (GOTOChEMKAa 3E€MHOM
MMOBEPXHOCTH, IPECKa3aHNEe 3eMIIETPSICEHUH.

Texunonoeus: JNWHUM DJEKTpoIepenad, TIeHepaTop IEPEeMEHHOTO TOKa, 3JIeKTPOJBUIATEb,
WHIYKIIMOHHAs Te4yb, pajaap, paauoNnpuéMHHUK, TENEeBU30p, aHTeHHa, TeiedoH, CBY-neus,
MIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAas ONTHKA, COJIHEYHAst OaTapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoenue yuebHoro npeamera «@Pu3nKa» Ha YpOBHE cpeaHero oomero oOpa3oBanus (6a30BbIN
YPOBEHB) [OJDKHO OOCCICYUTh IOCTHIKCHHUE CICAYIOMIUX JHUYHOCTHBIX, METAlpEIMETHBIX U
MIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHBI

JIM9HOCTHBIE Pe3yIbTaThl OCBOCHUS y4eOHOTO mpeaMera «DHU3uKay TOJDKHBI OTPAXKaTh TOTOBHOCTh
U CIOCOOHOCTh OOY4YaIOIIMXCSI PYKOBOJCTBOBATHCS CHOPMUPOBAHHOW BHYTPEHHEW MO3MLIMEN
JUYHOCTH, CHCTEMOUW IICHHOCTHBIX OPHCHTAIMH, TO3UTHBHBIX BHYTPCHHUX YyOSKJICHUH,
COOTBETCTBYIOIIUX TPATUITUOHHBIM IIEHHOCTSM POCCHICKOTO OOIIECTBA, paCIIMpPEHUE KUZHEHHOTO
OTIBITA M OIBITA JCSATEILHOCTH B MPOIIECCE PeaTu3allii OCHOBHBIX HAIpPaBIICHUH BOCITUTATEIIBHON
JEeSITEILHOCTH, B TOM YUCJIC B YaCTH:

1) rpaIaHCcKOro BOCIMTAHUSA:

Cc(OPMHUPOBAHHOCTh TPAXKIAHCKON IMO3UIIUU OOYUYaIOMErocs Kak aKTHBHOTO M OTBETCTBEHHOTO
qJIeHa POCCUHCKOTO 00IIecTBa;

MPUHATHE TPATUITHOHHBIX 00IEYETIOBEUSCKUX TYMAaHUCTHUSCKUX U IEMOKPATHICCKUX IIEHHOCTEH;
TOTOBHOCTh BECTH COBMECTHYIO JICSITEILHOCTh B HHTEPECaX TPakJIaHCKOTO 00IIeCTBa, y4aCTBOBATh
B CaMOYIIPaBIICHUH B 00pa30BaTEIIbHOW OpraHu3aIiy;

YMEHHE B3aUMOJICHCTBOBATh C COINMAILHBIMH WHCTHTYTAMH B COOTBETCTBHH C MX (PYHKIUSIMH U
Ha3HAYCHHUEM;

TOTOBHOCTb K TYMaHUTApHOM U BOJOHTEPCKON JEeSITENbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMUSI:

c(hOpMUPOBAHHOCTh POCCUICKOM TPaXAAHCKON UACHTHYHOCTH, TAaTPHOTHU3MA,;

LIEHHOCTHOE OTHONIEHHE K TOCYAApCTBEHHBIM CHUMBOJIAM, JOCTIKEHUSM POCCHMCKHX YYEHBIX B
o06sacTu (HU3UKHA U TEXHHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBECHHUS;

CIIOCOOHOCTh OIIEHMBATh CUTYallMI0 U TMPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYICh Ha
MOPAaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM UHCJIE B IEATEIILHOCTH YUEHOTO;

OCO3HAHHWE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO OyIyILIEero;

4) 3CTeTHYECKOr0 BOCIIUTAHHUS:

ACTETUYECKOE OTHOLIEHHWE K MHpPY, BKJIIOYas OSCTETHKY HAyYHOTO TBOPYECTBA, MPHUCYIIETO
¢buznueckoit HayKe;

5) Tpy/10BOT0 BOCIIUTAHUS:

UHTEpEC K pa3iuyHbIM cdepaM NpodeCCHOHATbHOM AEATEIbHOCTH, B TOM YHCIIE CBSI3aHHBIM C
¢bu3MKOM ¥ TEXHUKOW, YMEHHME COBepIIaThb OCO3HAHHBIM BBIOOp Oyayiied mnpodeccuu u
pean30BbIBATH COOCTBEHHBIC KU3HEHHBIC TIAHBI;

TOTOBHOCTh M CHOCOOHOCTH K OOpa30BaHUI0 U C€aMOOOpa30BaHHIO B 00IacTH (U3MKU Ha
MPOTSHKEHUH BCEH KU3HU;

6) 3K0JIOrHYeCKOr0 BOCIUTAHHUSI:

chOpPMUPOBAHHOCTh ~ DKOJIOTUYECKON  KyJAbTYphl,  OCO3HAHUE  TJOOANTBHOTO  XapakTepa
AKOJIOTHYECKUX MPOOIEM;

IUIAHUPOBAHUE U OCYILIECTBICHHE ACUCTBUI B OKpYKAWOIIEeH cpele Ha OCHOBE 3HAHUsS Ilele
YCTOWYHMBOTO Pa3BUTHS YEIIOBEUECTBA;

paciiupeHue OmbITa JESITeNTbHOCTH JKOJOTHYECKOW HAMpaBIECHHOCTH Ha OCHOBE HWMEIOIIMXCS
3HAHUI TI0 PHU3HKE;

7) HEeHHOCTH HAYYHOT 0 MO3HAHMS:

c(hOPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
¢u3nveckoil HayKu;



OCO3HAHME IICHHOCTH HAayYHOW JEATENIbHOCTH, TOTOBHOCTh B TIpOILIeCCe HU3yYeHHsS (U3UKU
OCYILECTBIIATH IPOEKTHYIO U UCCIIEI0BATENBCKYIO JESITEIbHOCTh UHIAUBUYAIBHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeIbHBIE YHHBEPCATbHBIE YUeOHbIE el CTBUS

Ba3oBble joruyeckue neicTBus:

CaMOCTOSTENIBHO (DOPMYITHPOBATH U aKTYaJIHU3UPOBATh MPOOIIEMY, pACCMATPHUBATh €€ BCECTOPOHHE;
OTIPEICIIATH EJIN JCSITSILHOCTH, 33]1aBaTh MApaMETPhl K KPUTEPHUH UX JOCTHKCHHUS;

BBIABJIATH 3aKOHOMCPHOCTHU U ITPOTHUBOPCUUA B PACCMATPHUBACMBIX (1)I/ISI/I‘~I€CKI/IX SIBJICHUAX,
pa3pabaTeiBaTh IUIAH pPEHICHHUS MPOOJIEMBI C YYETOM aHajaW3a HWMEIOIIMXCS MAaTePUAIBHBIX W
HeMaTepHUaIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBBI B ACATCIIBHOCTb, OLICHUBATH COOTBCTCTBUEC PE3YJIbTATOB LEC/IAM, OLICHUBATH
PUCKHU HOCJ'IC)ICTBPI?I JACATCIIbHOCTH,

KOOPJIMHUPOBATh U  BBIMOJHATH pabOTy B  YCIOBUSX pEaJbHOTO, BUPTYAIbHOIO H
KOMOMHHPOBAHHOTO B3aUMO/ICUCTBUS;

pa3sBUBaTh KPCATHUBHOC MBIIIJICHUEC IIPU PCIICHHUH JKU3HCHHBIX HpO6JI€M.

Ba3oBble nccienoBareibcKkie 1edCTBUS:

BJIaACTH Hﬁy‘lHOfI TepMHHOHOFHeﬁ, KIIFOYEBBIMHU ITOHATHUIMU U MECTOJaMHN Q)HSquCKOﬁ HAYyKH,
BJIaJIETh HaBbIKAaMU Y4e€OHO-HMCCIIEI0BATENbCKOM U MPOEKTHOW AESITETbHOCTH B 00JIaCTH (U3UKH,
CMOCOOHOCTBI0O W TOTOBHOCTBIO K CaMOCTOSTENILHOMY IIOMCKY METOJOB pEIIeHHs 3a/ad
CbI/ISI/I'-IeCKOFO CoZCpKaHus, MPUMECHCHUIO PA3JIMYHBIX METOJIOB ITO3HAHUA

BJIaJICT BHAAMH JCATCIBHOCTU IIO0 TIMOJYYCHHIO HOBOI'0 3HAHUA, €TI0 HWHTCPIPETAlNU,
peoOpa30BaHMIO U MPUMEHEHHIO B PA3IUYHBIX YUEOHBIX CUTYalMsIX, B TOM YHUCIE MPHU CO3JIaHUU
Y4€OHBIX MPOEKTOB B 001aCTH (PU3HKH;

BBISIBIISITh MIPUYMHHO-CIIEACTBEHHbIE CBSA3M M aKTyalM3UpOBaTh 3aJady, BBIABUIaTh TUIOTE3Y €&
pelIeHNs, HaXOAUTh apryMEHTBI JIJIsl OKa3aTelbCTBa CBOMX YTBEP)KICHUI, 3a/1aBaTh MapaMeTpbl U
KPUTEPUHU PEILICHUS;

aHAJIM3UPOBATh TOJTYYEHHBIE B XOJE PELICHUs 3aJayd pe3yNbTaTbl, KPUTUUYECKH OIICHUBATh HX
JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSX;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 337]aul B 00pa30BaTEIbHOM J1EATEIBHOCTH, B TOM UYHUCIE
MIpU U3y4eHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTD 3HAHUA MO (PU3UKE B IPAKTHUUECKYIO 00J1aCTh KU3HEACSITENbHOCTH;

YMETbh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00acTei;

BBIJIBUTaTh HOBBIC UJICHU, TIpeIaraTh OPUTMHAIBHBIE TIOJXOAbI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 3a]a4UH, JOMYCKAIOIINE aTbTePHATUBHBIC PELICHUSI.

PabGora ¢ undopmanmeii:

BIIIETh HABBIKAMU MOJy4YeHUS WHGOpMANUU (PU3UYECKOTO COACpPkKaHHUS U3 HUCTOYHHKOB Pa3HBIX
TUIIOB, CaMOCTOATEIbHO OCYIIECTBIATh IOUCK, aHAIN3, CHCTEMAaTU3allUI0 W HHTEPIPETALHUIO
nH(MOPMAaLIUY PA3IUYHBIX BUIOB U GOPM IPEICTABICHUS;

OIICHUBATh JJOCTOBEPHOCTHh HH(OpMALINH;

WCIOJIb30BaTh CPEICTBA HH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B pEIICHUH
KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OPraHM3AIlMOHHBIX 3aJa4 ¢ coOmrofeHueM TpeOoBaHUM
OPrOHOMUKH, TEXHUKU O€30MacCHOCTH, TUTHEHBI, PecypcocOepeKeHHUs, MPAaBOBBIX M ITHUUYECKUX
HOPM, HOPM HH(POPMAIIMOHHOM 0€30MacHOCTH;

co37aBaTh TEKCThl (U3MUECKOTO COJAEPKAHHUS B Pa3NUUHBIX (opmarax ¢ y4€TOM Ha3HAYEHUSA
uHpopMallUd W TIENIEBOM ayAUTOpPHH, BHIOMpas ONTUMAIbHYIO (GOpMY TpEACTAaBICHUS U
BHU3yaTH3aIIH.

KoMMmyHuKaTHBHBIC YHUBEpPCaIbHbIC y4eOHbIC JeHCTBHUSA:
OCYIIECTBIATH OOIIEHHE HA YpoKaX (PU3UKU U BO BHE-YPOUHOMU JEATENbHOCTH;
pacro3HaBaTh MPEANOChUIKA KOH(DIMKTHBIX CUTYallUH U CMATYATh KOH(IMKTHI;



Pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOIO TOUKY 3PEHHUs C HUCIOJIb30BAHUEM SI3BIKOBBIX CPEICTB;
MOHUMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMaHIHOW ¥ UHMBHIyaIbHOI paboThI;

BBIOMpAaTh TEMAaTHKy M METOAbl COBMECTHBIX JEHCTBUH C Yy4€TOM OOLIMX WHTEPECOB U
BO3MOKHOCTEH KaKJIOTO WICHA KOJUIEKTUBA,

IIPUHUMATD LIEJI1 COBMECTHOMN J1€ATENbHOCTH, OPraHU30BbIBaTh U KOOPIAMHUPOBATH IEHCTBUS 110 €€
JOCTHKCHMIO: COCTaBIIATH IUIAH JCMCTBUM, pacHpelessaTh pOJM C Y4ETOM MHEHUH YYaCTHHMKOB,
00CyX/1aTh pe3yabTaThl COBMECTHOM paboThI;

OLICHMBATh KAaueCTBO CBOEro BKJAJa M KaXJOr0 Y4aCTHUKAa KOMaHIbl B OOLIMI pe3ylbTaT IO
pa3paboTaHHBIM KPUTEPHUSIM;

npeniaraTb HOBBIE IPOEKThl, OLEHUBAaTh WJEU C MO3UIUM HOBU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIISITh MO3UTUBHOE CTPATETMYECKOE IOBEJIEHUE B pPa3IMYHBIX CUTYyalUsAX, HPOSBIATH
TBOPYECTBO M BOOOpaKEHHE, OBITh MHUITHATUBHBIM.

PeryisiTuBHbIE YHHBEPCAJIbHbIE YUeOHbIe NelicTBUS

Camoopranu3anusi:

CaMOCTOSITEIIBHO OCYIIECTBIISITh TIO3HABATEIILHYIO JCATSILHOCTD B 001acTH (DU3MKHU U aCTPOHOMUH,
BBISIBIISITH TIPOOJIEMBI, CTABUTH U (YOPMYIHUPOBATh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEIIBHO COCTABJIATh TUIAH PEIICHUS PAaCUETHBIX M KAYSCTBCHHBIX 3a/1a4, TUTAH BBITIOJTHEHUS
MPAKTUIECKOH paboOTBl ¢ YYETOM UMEIONIMXCS PECYpCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEIOYTEHHI;

JaBaTh OIEHKY HOBBIM CHTYAIIHSIM;

pacIIupsATh PaMKH Y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MTPEAMTOYTCHUH;

JIeNIaTh OCO3HAHHBINM BEIOOP, apTyMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTD 3a PEIICHUE;
OILICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOCTBOBaTh (POPMUPOBAHUIO W TPOSIBICHUIO JPYAMIMH B 00IacCTH (DU3UKH, IOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTEIbHBIN U KYIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCHTb KOPPEKTUBBI B JI€ATEIbHOCTh, OLIEHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEJISM;

BIIQJIETh HaBBIKAMHU I[I03HABATENBbHON peIeKCUU KaKk OCO3HAHUS COBEpPIIAEMBIX JCHCTBUN U
MBICIIUTEIBHBIX MTPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMIA;

UCI0JIb30BaTh MPUEMBI peIeKCUu ISl OLIEHKH CUTYalluu, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO NMPUHUMATD PEIICHUS M0 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U pTyMEHTHI IPYTUX MPU aHAINU3E PE3yJIbTaTOB JAEATEIbHOCTH;

MPUHUMATD ce0sl, MIOHUMAas CBOU HEJOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX MPU aHAIHU3E PE3yJIbTaTOB ACATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYrUX HA OIMIUOKH.

B nporecce gocTuxkeHUs TMYHOCTHBIX PE3YJIbTaTOB OCBOEHHS MPOTPAMMBI 0 (DU3HKE Ui YPOBHS
cpenHero o0rmiero oopazoBaHus y 00y4arOIUXCsl COBEPIICHCTBYETCS SMOIIMOHATIBHBIA UHTEIUIEKT,
MIpeoararonmi copMrupoBaHHOCTS:

CaMOCO3HAaHU$, BKJIIOYAIOINIETO CIOCOOHOCTh MOHUMATH CBOE IMOIMOHAIBHOE COCTOSHUE, BHETH
HaIpaBJICHUs Pa3BUTHUS COOCTBEHHON IMOLIMOHAIILHOU c(hepbl, ObITH YBEPEHHBIM B cebe;
CaMOperyJIupoBaHus, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE PUHUMATh OTBETCTBEHHOCTH 34 CBOE
MOBEJICHNE, CIOCOOHOCTh a/IallTUPOBATHCS K SMOIMOHATILHBIM U3MEHEHUSIM U TIPOSBIIATH THOKOCTH,
OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEI MOTHBAIlMH, BKIIOYAIONIEH CTpEMJIEHHE K JOCTIKEHHUIO LENH U YCIeXy, ONTHMH3M,
WHUIMATUBHOCTh, YMEHUE JIEHCTBOBAThH UCXO/I U3 CBOUX BO3ZMOKHOCTEH;

SMMATHH, BKIIOYAIOIIEH CIMOCOOHOCTh MOHUMATh AMOIMOHAIBHOE COCTOSIHUE JIPYTHX, YYUTHIBATH
€ro TIPU OCYILECTBICHUH OOIIEHHUsI, CIOCOOHOCTh K COYYBCTBHUIO U COTIEPEIKUBAHHUIO;

COIMANILHBIX HABBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTh BBHICTPAaWBATh OTHOIIEHUS C IPYTUMHU JTIOJAbMH,
3a00TUTHCSI, IPOSBIISATH HHTEPEC U pa3peniaTh KOHPIUKTHI.



HPEIMETHBIE PE3YJIbTATbBI

K konity oOyuenus B 10 kjacce nmpeMeTHBIE pe3yabTaThl HA 0a30BOM yPOBHE JOJIKHBI OTPAKATh
c(hOPMHUPOBAHHOCTH Y OOYUYAIOIINXCSl YMECHHUIA:

JEMOHCTPUPOBATh HA TIPUMEpPaX POJib U MeCTO (PM3HKH B (POPMHUPOBAHMHM COBPEMEHHOW HAY4IHOUH
KapTUHBI MUPA, B PA3BUTUN COBPEMCHHOW TEXHWKHU M TEXHOJIOTHA, B MPAKTUICCKOHN NEATCILHOCTH
JTIIO/IEH

VYUTHIBATh TPAHUIBl MPUMECHEHUS HW3YYEHHBIX (H3MYECKHX MOJIENCH: MarephalibHas TOYKa,
WHEepIMaabHas CUCTeMa OTCU€Ta, abCOIIOTHO TBEPAOE TENO, UICATBHBIN Ta3, MOJCIU CTPOCHUS
ra3oB, JKUIAKOCTCH M TBEPIBIX TEJNl, TOUYCUHBIN SJICKTPUUYCCKUI 3apsii MPH PEIICHUN (PUINISCKUX
3a/1ay;

pacro3HaBaTh (pU3UYECKHUE SIBJICHUS (IIPOIIECCHl) U OOBSCHATh UX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU CTPOEHUS BEIIECTBA M AJIEKTPOJAUHAMHUKU: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE TIPSMOJIMHEMHOE JIBI)KCHHE, CBOOOJHOE TaJeHUEe TeJ, JBUXKEHUE IO
OKPY)KHOCTH, HMHepuLus, B3auMmojeicTBue tein, aud¢ys3us, OpOyHOBCKOE IBM)KEHHME, CTPOCHHE
KUJKOCTEH U TBEPIBIX TEJ, U3MEHEHHE 00bEMa Tel MpH HArpeBaHWM (OXJIAKIEHUU), TEIJIOBOE
paBHOBecHE, WCHApeHHe, KOHACHCAIMS, IUIAaBJICHUE, KPUCTAJUIM3aIlus, KHUIIEHUE, BIAXHOCTH
BO3/IyXa, TOBBINIEHUE JABJICHHS Ta3a MPHU €0 HAarpeBaHWU B 3aKPHITOM COCYJE, CBSI3b MEXIY
rapamMeTpamMu COCTOSIHHS ra3a B H30TPOIIeccax, dJICKTPU3AIIMS TEJI, B3aUMOICUCTBUE 3aPsIOB;
OTIMCHIBATh MEXaHUYECKOE JBW)KCHHE, WCIOJb3ys (HU3MYeCKHe BEIUYHUHBI: KOOPJAWHATA, IMYTh,
nepemMeInieHne, CKOpocTb, YCKOPEHHEe, Macca Tella, CHJIa, UMITYJIbC TeJla, KUHETHYeCKash YHEepPrus,
MOTCHIIMATBHAS JHEPrus, MeXaHudeckas padoTa, MeXaHWYecKas MOIIHOCTh;, TPH OIHCAHUU
MPaBUJIBHO TPAKTOBATh (PU3UUECKHI CMBICI MCIIOIb3yEMbIX BETUYUH, UX 0003HAYEHUS U €TUHUIIBI,
HaXOJUTh (OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMYMHY C APYTUMU BEIMUNHAMU;
OTHCHIBATh HM3YYECHHBIC TEIJIOBbIE CBOWMCTBA TEN WU TEIUIOBBIE SIBJICHHS, UCHONB3Ys (pu3mueckue
BEJIMYMHBI: JaBJIEHUE Trasa, TemIepaTypa, CpeAHsAs KHHETUYEeCKash »HHEpPrusi XaoTHYECKOTO
JBUKEHHS] MOJIEKYJI, CPEHEKBapaTUYHAsI CKOPOCTh MOJEKYJ, KOJUYECTBO TEIUIOTHI, BHYTPEHHSIS
sHeprus, padoTa raza, KO3QQHUINEHT MOJE3HOTO ACUCTBUS TEIJIOBOTO JABHUraTeNsl; MPU OMUCAHUU
MIPaBUJIBHO TPAKTOBATh (PU3UUECKHI CMBICI MCIIOJIb3yEeMbIX BETUYUH, UX 0003HAYCHUS U €TUHULIBI,
HaXOJUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMU BEIMUYUHAM;
OTHCHIBATh U3yUYEHHBIC AEKTPUUECKUE CBOMCTBA BEILIECTBA U DJICKTPUUECKUE SBICHUS (TIPOLECCHI),
UCIOJIBb3YS (PU3MYECKHE BEIUYUHBI: DJIEKTPUUECKUN 3apsi]l, EKTPUUYECKOE MOJie, HANPHKEHHOCTh
MOJIsI, TOTEHIMAl, Pa3HOCTh MOTEHIIMAJIOB; MPH OMHUCAHUM NPABUIBHO TPAKTOBATH (U3UUYECKUIN
CMBICTT HCIIOJIB3YEMBIX BEJIMYMH, WX OOO3HAUE€HHUS M EAMHUIIBI; YyKa3blBaThb (HOPMYIIbI,
CBSI3BIBAIOIIIME JAHHYIO (PU3UYECKYIO BEIMYUHY C APYTUMU BEIHUNHAMU;

aHAJIM3UPOBATh (PU3UYECKUE MPOIECCH U SBICHUS, UCIONb3Ys (pU3MUecKkue 3aKOHBI U MPHUHIIUIIBL:
3akoH BcemupHoro Tsarotenus, |, Il u Il 3akonbr HproToHa, 3aKOH cOXpaHEHUS MEXaHHMYECKOM
SHEpPruM, 3aKOH COXPAHEHHUs HMITYJIbCa, MPHUHIMII CYNEPHO3ULIUU CUJ, TMPUHIUI PABHOIPABH
WHEPIHAIBHBIX CHUCTEM OTCYETA, MOJICKYISIPHO-KMHETUYECKYI0O TEOPHIO CTPOEHHS BEIIEeCTBa,
ra3oBbl€ 3aKOHBI, CBS3b CpEIHEH KWUHETHMYECKOW SHEpPruu TEIUIOBOIO JBMKEHHUS MOJIEKYN C
abCOTIOTHON TeMIIepaTypoil, MepBhIi 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAHEHUS DJIEKTPUUYECKOTO
3apsiga, 3akoH KyrnoHa, mpu 3TOM pa3nuyarh CIOBECHYO (OPMYIHUPOBKY 3aKOHA, €ro
MaTeMaTH4eCKOe BhIpaXKEHHUE U YCIOBUS (TPaHULIbl, 00JacTH) TIPUMEHUMOCTH;

OOBSCHATP OCHOBHBIE TPUHIUIBI JEHCTBUS MAaIIWH, MPUOOPOB M TEXHUYECKHX YCTPOMCTB;
pa3nuyaTth yCIOBHS X 0€30MaCHOTO MCIIOIb30BAHUS B TIOBCETHEBHOM KU3HU;

BBITIOJHATh  DKCIIEPUMEHTBl 10 HCCIENOBAaHUIO (U3WYECKUX SBIEHUH M TPOIECCOB C
WCIOJIb30BaHMEM TIPSMBIX U KOCBEHHBIX U3MEPEHHM, TpH 3TOM (OpMYyIHUpOBaTH MpodiieMy/3aaaqy
U TUTMOTE3y Y4eOHOTO JKCIEepUMEHTa, COOMpaTh YCTAaHOBKY W3 MPEUIONKEHHOTO OO0OpYIOBaHMS,
MIPOBOJIUTH OMBIT U (OPMYITHUPOBATH BHIBO/IBI,

OCYILIECTBIISITh MPSMBbIE M KOCBEHHBbIC HM3MEpPEHUs (PU3MYECKHX BEIWYHMH, TMPU STOM BHIOMPATH
ONTUMABHBIA CHMOCOO M3MEpPEHUs M HWCIOJB30BaTh M3BECTHBIE METOJbI OIICHKU IOTPEIIHOCTEH
U3MEPEHUN;



HCCIICA0BAaTbL 3aBUCUMOCTH MCKAY (1)I/I3I/II-ICCKI/IMI/I BCJIMYMHAMU C HCIHOJIb30BAHHUEM IIPAMBIX
M3MEPEHUH, TPH 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (HUKCHPOBATH pPE3ylbTaThl MOJYyYEHHOM
3aBUCUMOCTHU (1)I/I3I/I'-I€CKI/IX BCJIIMYNH B BUJIC Ta6J'II/II_[ u I‘pa(i)I/IKOB, ACJIaTh BBIBOABI IO PE3yJIbTaTaM
HCCIIEIOBAHUS;

coOmogaTh mpaBuia 0E30MacHOr0 Tpyda NPH MPOBEICHUHM HCCIEIOBaHMN B paMKax y4eOHOTO
OKCTIIEPUMEHTa, Y4eOHO-MCCIIEOBATENbCKOH W MPOEKTHOW JEATEIbHOCTH C HCIOJIb30BaHHEM
M3MEPHUTENBHBIX YCTPOMCTB U J1aO0OPAaTOPHOTO 000PYAOBaAHUS;

pemaTh pacy€THBIC 3a/a4d C SIBHO 3aJaHHON (U3WYECKOH MOJENbI0, HCHOJIb3ysd (PHU3MUEcKHe
3aKOHBI W MPHUHIMUIIBI, HAa OCHOBC aHalin3a YCJIIOBHA 3aaavu BI)I6I/IpaTB CI)I/IBI/I‘-IGCKYIO MOACIb,
BBIICATh (DU3MYECKHE BEIMYMHBI W (OPMYNBI, HEOOXOOUMBIE sl €€ pElIeHHs, MPOBOJUTH
paC‘-IéTI)I 1 OICHUBATH PCAIIBHOCTD IMMOJTYYCHHOI'O 3HAYCHHU A (1)PI3PI‘ICCKOI>1 BCIIMYUHDBI,

peuiaThb Ka4C€CTBCHHBIC 3aJa4yu: BBICTpanBaTh JIOTUYCCKU HEIIPOTHUBOPCUYNBYIO LHECTIOYKY
pacCyXJIeHUM ¢ OTOPOM HA M3YUYECHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SBIICHNUS,
HCIIOJIB30BAaTh MpU PCIICHHUN y‘Ie6HI)IX 3aaa4 COBPEMCHHBIC I/IHq)OpMaHI/IOHHI)Ie TEXHOJIOTUN dJIA
MIOUCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETALIMU U TNPEACTaBICHUS y4eOHOW M Hay4HO-TOIYJSPHOU
nH(pOpMalLKH, OJYYEHHON U3 Pa3IUYHbIX UCTOUYHUKOB, KPUTUYECKU aHAJIU3UPOBATH MOJYyYaeMYyIo
nH(pOpMaLHIO;

MIPUBOJIUTH NPUMEPHI BKJIAZa POCCUUCKUX M 3apyOekKHBIX yUEHBIX-(DM3UKOB B PAa3BUTHE HAYKH,
00BsICHEHHUE MPOLIECCOB OKPYKAIOILIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

HCII0JIB30BaTh TCOPETUUCCKUEC 3HAHUA II0 CbI/I?J/IKe B HOBCG}IHGBHOﬁ KU3HU OJIs1 oOecrieyeHus
0€30MacHOCTH MPU OOpaIlleHUH ¢ MPUOOpPaMU U TEXHUUYECKUMH YCTPOMCTBAMH, UISI COXPAHCHHS
3J10pOBbSI U COOIOICHNS HOPM SKOJIOTUYECKOTO MOBEJCHHS B OKPYKaIoIEeH Cpee;

paboTaTh B IpyIIE C BHIIIOJHEHUEM PA3IMYHBIX COLUATIBHBIX pOJIed, IUIAHUPOBATh pabOTy IPYIIIbI,
paloHaJIbHO paclpeneisITh OOA3aHHOCTH W IJIAaHUPOBATh JIEATEIBHOCTh B HECTAHIAPTHBIX
CUTyallusiX, aJEeKBAaTHO OICHMBATh BKJIaJ KaXJOro U3 YYaCTHUKOB TpPYNIbl B pelICHHUE
paccMaTpuBaeMoi MpooOIEeMBbI.

K xonimy oOyuyenust B 11 kJiacce mpeaMeTHbIC pe3yiIbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPaXKATh
c(hOpMUPOBAHHOCTH Y OOYUAIOIIHNXCS YMEHUM:

JIEMOHCTPUPOBATh HA MPUMEPAX POJib U MeCTO (HU3UKU B (POPMUPOBAHMH COBPEMEHHON HAYYHOM
KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOUN TEXHUKHU U TEXHOJIOTUH, B MPAKTHUYECKOW JCATEILHOCTH
JIO/IeH, IIETTOCTHOCTh U €IMHCTBO (PU3NYECKOI KapTHHBI MUDA;

YUUTHIBATh TPAHMIBI IPUMEHEHUS WU3YyYCHHBIX (PU3NYCCKUX MOJEJICH: TOUYCUHBIA DIICKTPUYCCKUN
3apsij, JIyd CBETa, TOYCYHBI MCTOYHHK CBETa, sIEpHAs MOJETb aroMma, HYKJIOHHAs MOJIeNb
aTOMHOTO si/Ipa MPH pelieHrH GU3NIESCKUX 3a]1a4;

pacrio3HaBaTh (HU3UYECKUE SBJICHUS (TPOLECCHI) M OOBACHATH WX HA OCHOBE 3aKOHOB
AJIEKTPOJMHAMUKNA W KBAHTOBOW (DM3UKHU: DIIEKTPUYECKas MPOBOJMMOCTb, TEIUIOBOE, CBETOBOE,
XHUMUYECKOE, MArHUTHOE JICHCTBUS TOKA, B3aUMOJICHCTBHE MAarHHTOB, 3JCKTPOMAarHUTHAs
WHAYKIWS, JCWCTBUE MArHUTHOTO TIOJS Ha TPOBOJHHK C TOKOM W JBIDKYIIMHCS 3apsil,
AJIEKTPOMArHUTHBIE KOJICOAHUS M BOJIHBI, MPSIMOJIMHEHHOE PAaCHpOCTPAHEHUE CBETa, OTPAXKCHHUE,
npejoMiIeHue, wuHTepdepeHus, IUpakius ¥ [OJIsApU3alMs CBETa, JHCIEPCUsT  CBETA,
doToanexkrpudeckuii dpdexr (dotorddekr), cBeToBOe NaBieHHE, BO3HUKHOBEHUE ITUHEHYATOrO
CIIEKTpa aToMa BOJOPO/Ia, ECTECTBEHHAsI U HCKYCCTBEHHAS PAIMOAKTUBHOCTS;

OTHCHIBATh HW3YYEHHBIE CBOICTBa BelIeCTBa (DJICKTPUUYECKUE, MArHUTHBIEC, OMNTUYECKHE,
ANEKTPUYECKYI0 TPOBOJUMOCTh PA3NUYHBIX CpPEel) M DJIEKTPOMATrHUTHBIC SIBICHUS (TIPOLIECCHI),
UCTMONIB3YS  (U3WYECKUE BEIUYMHBI: JJNEKTPUYECKHM 3apsl, Cculla TOKa, DIEKTPHUECKOe
HampspKeHHe, AJIEKTPUYECKOe COMPOTHUBIICHHE, Pa3HOCTh MOTEHIIMAJIOB, SJEKTPOABIDKYILAS CUTIA,
paboTa Toka, WHAYKIMS MarHUTHOTO TOJs, cuia Awmrmepa, cwia JlopeHa, WHIYKTUBHOCTH
KaTYIIKH, SHEPTUs SJCKTPUUYECKOTO W MArHUTHOTO TOJIeH, TMepuoJ M YacToTa KoseOaHuil B
KoJiebaTeNbHOM KOHTYpE, 3apsii U CHjla TOKa B MPOILECCE TapMOHHUYECKHX AIIEKTPOMATrHUTHBIX
KonebaHuii, (OKYyCHOE pACCTOSHME W ONTHUYECKas CHJAa JIMH3BI, TPH OMUCAHWH MPaBUIHHO
TPAaKTOBaTh (PU3UYECKUI CMBICIT UCIIOJIb3YEMBIX BETUYHMH, NX 0003HAYCHUS U IMHHIIBI, YKA3bIBATh
(hopMyITbl, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BETUYHUHY C IPYTUMH BEIMYNHAMU,



ONMCBHIBATH W3YYCHHBIC KBAHTOBBIC SIBICHHS M TPOLECCHI, MUCHONB3YysA (PU3MUECKHE BEINYHHBI:
CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJIHBI M YacTOTa CBETA, SHEPTUs M MMITYIbC (HOTOHA,
MepUO/I TIOJIypaclaga, 3HEPrusi CBSA3M ATOMHBIX S/I€p, NPU OMHCAHWUU IPABHIBHO TPAKTOBAThH
(bU3NYEeCKUN CMBICI UCTIONIb3YeMbIX BEIWYMH, UX 0003HAUECHUS M €AMHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBSI3bIBAIOIIME JAHHYIO (DU3MYECKYIO BEIUYMHY C JPYTUMH BEIMYMHAMH, BBHIYHUCIATH 3HAUCHHE
(U3HYECKON BEIIMYUHBL;

aHATM3UPOBATh (PM3MUYECKHE MPOLECCHl U SIBICHHS, UCTIONB3YS (U3NUYECKUE 3aKOHBI U TPUHIIMIIBL:
3akoH OMa, 3aKOHBI IIOCIIEJIOBATEIIFHOTO M MAapaJJICTFHOTO COSAWHEHHS MPOBOJHHKOB, 3aKOH
Jxoyns—JleHna, 3aKOH 3JeKTPOMAarHUTHOW WHAYKIIMH, 3aKOH MPSIMOJIMHEHHOTO pacipOCTPaHECHUS
CBETa, 3aKOHBI OTPAKEHHs CBETA, 3aKOHBI IPEJIOMIICHHWS CBETa, ypaBHEHHWE OWHINTEHHA JUIs
doTorddekra, 3aKOH COXPAHCHUS IHEPTUH, 3aKOH COXPAHCHHS WUMITYJIbCa, 3aKOH COXpPaHCHHS
AIIEKTPUYECKOTO 3apsiia, 3aKOH COXPAaHEHHWS MAacCOBOTO YHCINA, IOCTyaarkl bopa, 3akoH
paIMOaKTHBHOTO pacmana, TpPU OTOM pa3IndaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe BhIPAXKEHHUE U YCIOBHS (IpaHullbl, 00J1aCTH) IPUMEHUMOCTH;

OTIpENIeNATh HAIPaBJICHHE BEKTOPAa HMHIAYKIMHM MAarHUTHOTO TMOJS MPOBOJHHKA C TOKOM, CHIIBI
Awmriepa u cuisl JlopeHna;

CTPOUTH U OIMCHIBATh N300pakeHHE, CO3/1aBAEMOE IJIOCKUM 3€pKaJloM, TOHKOM JIMH3011;
BBITIOJIHATh ~ OKCIIEPUMEHTHl IO  HCCIIEOBAaHUIO (UM3MUYECKWX SIBICHHH W TPOIECCOB C
WCTIOJIb30BAHMEM TIPSIMBIX H KOCBEHHBIX M3MEPEHHI: TIPH STOM (POPMYIUPOBATH MPOOIeMy/3anady
W THUMOTE3y Y4eOHOTO JKCIIEPHMEHTa, COOMpaTh YCTaHOBKY W3 TIPEIJIOKEHHOTO 00OpYyIOBaHUS,
MIPOBOJIUTH OTIBIT U (DOPMYITHPOBATH BHIBOIBI;

OCYIIECTBIISITh TPSMBIE W KOCBEHHBIC W3MEpPEeHHs] (DM3WYECKHX BEIMYHH, MPH 3TOM BBIOHPAThH
ONITUMAITLHBIA CIIOCOO M3MEPEHHUs W WCIIOJIb30BaTh W3BECTHBIE METOJBI OIEHKH IOTPENTHOCTEH
U3MEPEHMUI;

HCCIIEIOBaTh 3aBUCUMOCTH (PU3UYECKUX BEJIIMYMH C HMCMOJIb30BAaHUEM MPSIMBIX HU3MEPEHUM: Mpu
9TOM KOHCTPYHUPOBAaTh YCTAHOBKY, (UKCHUpPOBATh pE3yabTaThl IOJYYEHHONW 3aBUCHUMOCTHU
(bu3MyecKuX BEITMYHH B BUI€ TaOIUI U rpa(UKOB, AeaTh BBIBOJIBI [0 pe3yabTaTaM HCCIEI0BAHNUS;
coOmo1aTh MpaBWiia OE30MacHOTO Tpyda MPH MPOBEICHUHM HCCIEIOBAaHUN B pamMKax ydyeOHOTO
AKCIEPUMEHTa, Y4eOHO-MCCIEI0BATENbCKOM U MPOEKTHOW NEATENIBHOCTH C HCIOJIb30BAaHUEM
W3MEPUTENbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYIOBAHHUS;

pemath pacy€THBIE 3a/a4d C SBHO 33JaHHON (M3MUYECKON MOJENbI0, UCIOJNb3Yys (PU3NYEeCcKHe
3aKOHBl M MPHUHIMIBI, Ha OCHOBE aHajM3a YCIOBUS 3a/laud BHIOMpATh (PU3UYECKYIO MOJEIb,
BBIICTATh (DU3MUECKUe BENUYMHBI U (POPMYNbI, HEOOXOMUMBbIE UIsl €€ pelieHHs, MPOBOAUTH
pacuéThl U OLICHUBATh PEAIbHOCTD MOJYU€HHOTO 3HAUeHUS (PU3NUECKON BEIUUYUHBI,

pelath KayecTBEHHbIE 3aJayd: BBICTpaWBaTh JIOTUYECKH HEMPOTHBOPEUYMBYIO  IEHNOUYKY
paccyXJeHUl ¢ OOPOi Ha U3YUYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3MYECKUE SBIICHUS;
WCII0JIb30BaTh MPH PEUICHUH Y4eOHBIX 3aa4 COBpEMEHHbIe MH(OPMALMOHHBIE TEXHOJOTHH JUIS
MOUCKA, CTPYKTYPUPOBAHUSA, WHTEPIIPETAIMU U TPEACTaBICHUs y4eOHON M Hay4YHO-TOMYISPHOM
nH(pOpMaLIUY, TOTYYCHHON U3 Pa3NUYHBIX UCTOYHUKOB, KPUTHUECKU aHAIM3UPOBATH MOIY4aeMYIO
nHpopMaIuo;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIlIUH, TPUOOPOB M TEXHUUECKUX YCTPOUCTB, pa3inyaTh YCIOBUS
ux 6€3011acHOTO MCII0JIb30BaHMsI B TOBCEJHEBHOM KU3HU;

INPUBOANUTH MPHUMEPHI BKIIA/JAa POCCUICKUX U 3apyOeXHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BsICHEHHUE MTPOLIECCOB OKPYXKAIOIIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIOJb30BaTh TEOPETHUECKUE 3HAHUSA MO (PU3MKEe B TMOBCEAHEBHOM KM3HM A oOecreueHus
0€30MacCHOCTH NpU OOpallleHuu ¢ MpuOOpamMM M TEXHUYECKUMHU YCTPOICTBaMH, JUIS COXpaHEHMS
3JI0POBbSI U COOJIFOJIEHHS HOPM 3KOJIOTHYECKOTO MOBEIECHUS B OKPYKAIOIIEH cpe/ie;

paboTaTh B IpymIie ¢ BHIIOJHEHUEM PA3UYHBIX COIMANIBHBIX POJIeH, MIIaHUPOBaTh paboTy rPyYIIHI,
palMoHabHO paclpesieniaTh O0S3aHHOCTH U IUIAHUPOBATh JEATENbHOCTh B HECTaHAAPTHBIX
CUTYallUsiX, AaJeKBaTHO OIIGHMBAaTh BKJIAJ KaXJOT0 U3 YYAaCTHUKOB TPYIIbl B peIICHUE
paccMaTpuBaeMoil poOIeMBbI.



YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



		2023-11-04T23:09:32+0700
	Прохоренко Людмила Викторовна




