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1. IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA KYPCA

PabGouas aporpaMmMa COOTBETCTBYCT CICAYIOMMM NJOKYMCHTAM:

— (deneparbHOMY TOCYIapPCTBEHHOMY 00pa30BaTEIbHOMY CTaHIAPTy CPEIHEr0 00IIero
obpazoBanus (npuxaz Munobpnayku Poccuu om 17 masn 2012 2. Ne 413 );

— TpeOOBaHUAM K pe3yJabTaTaM OCBOSHHSI OCHOBHOI 00pa30BaTeIbHON POTPaMMB;

— TpPUMEPHOM OCHOBHOM 00pa30BaTelIbHOM MPOrpaMMe CpeIHEro 00IIero 00pa3oBaHus;

— paboueil mporpaMmme JJis IPEAMETHOM TMHUU yueOHUKOB cepun «Kmnaccuueckuit kype» 10-
11 knaccsl. YueOHOE nocobue it 0011eo0pa3oBaTeabHbIX Opranu3aunii. bazoBblii
u yrinyoneHHsli ypoBeHb. Mocksa. [Ton penaxnueit H.A. IlapdenTtseBoii.
«IIpocaemienne».2020;

2. yueOnukam cepun «Kmaccuueckuit kype» 10-11 kmacesl. YueGHoe mocoOue st
o011eo0pa3oBaTenbHbIX Opranu3anuid. ba3oBblil U yriyOIeHHbIN YpOBEHb.
Mockaa. ITox penaxmueit H.A. TlapdentseBoit. «IIpocBemenne».2020;

— TIOCTaHOBJIEHHUE IJIaBHOTO caHuTapHoro Bpaya PO ot 28.09.2020 r. Ne 29 «O0
yrBepkaAeHnH canuTapHbIX npasui ClI 2.4.3648-20 «CaHnuTapHO-3IMAEMUOIOTMYECKUE
TpeOOBaHUs K OpraHu3alusaIM 00y4eHUs U BOCIIUTAHUS, OT/AbIXa U 03/I0POBJICHUS JIeTeil U
MOJIO JCIKI.

YpoBeHb TporpaMMmsI - 0a30BBIi.

[Iporpamma yuebHOTO MpeameTa «Pu3nKay HarpaBieHa Ha GOPMHUPOBAHHUE Y OO YIAFOIIIHXCS
(YHKIIMOHATBPHOM  IPaMOTHOCTM M METallpeIMETHBIX YMEHUH 4Yepe3  BBINOJHEHHE
HCCIEA0BATENIbCKOM M IMPAKTHYECKOM JEeATEIbHOCTH. B cucreMe ecTeCTBEHHO-HaydyHOI'O
oOpazoBaHusi (Pu3nMKa Kak ydeOHBIH MpeaMeT 3aHUMaeT Ba)XHOE MECTO B (OPMHUPOBAHUU
HAayYHOTO MHPOBO33PEHHUSI U O3HAKOMJICHHS OOydYaloUIUXCS C METOJaMU HAy4yHOTO TO3HAHHS
OKPY)KaIOIIEer0 MHUpa, a Takke C (U3MUYEeCKUMH OCHOBAMH COBPEMEHHOTO MPOU3BOJCTBA U
OBITOBOIO TEXHUYECKOIO OKPYXKEHUS 4eloBeKa; B (POpMHpPOBAHHHM COOCTBEHHOW MO3UIUU IO
OTHOIICHUIO K (pu3ndeckoil nHGOpMaIiy, MOJTy4€HHON U3 pa3HbIX HCTOYHUKOB.

YcnemHocTs U3y4eHusl peMeTa CBsi3aHa ¢ OBJIaICHUEM OCHOBAaMH y4eOHO-
HCCIIEeIOBATENIbCKON AEITEIbHOCTH, IPUMEHEHUEM MOTYYECHHBIX 3HAHUN MTPU
pEIICHUH MPAKTUYECKUX U TEOPETUYECKUX 3a/1au.

N3yuenue ¢pusnku Ha 6a30BOM YpOBHE OPUEHTUPOBAHO HA oOecreueHne
o011eo0pa3oBaTeabHOM 1 OOUIEKYIBTYPHOM MOATOTOBKH BHIMYCKHUKOB. Coaepkanue 0a30BOro
Kypca MO3BOJISIET UCIIOJIb30BaTh 3HAHUA 0 (PU3NUECKUX 00BEKTaX U MpoIeccax Ams
obecrnieueHns 0€30MacCHOCTH MPHU OOpaIeHHH ¢ TPUOOPaMU U TEXHHYECKUMHU YCTPOIICTBaMH;

JUIS COXpaHEeHHUsI 3J0POBbsI U COOTIOACHUS HOPM SKOJIOTMYECKOTO TOBEICHHS B OKpY Karoleit
cpene; UTsl MPUHSATHUS PEelIeHU B TTOBCETHEBHOM KU3HU.

[IporpamMma coctaBieHa Ha OCHOBE MOYJIHbHOTO MPHUHIIUIIA TOCTPOCHUS
y4eOHOTO MaTepuana.

Llenu uszyyenun npeomema  Quszuxa:

— (dopmupoBaHUe y OOYYarOIIMXCS YBEPEHHOCTH B IIEHHOCTH 0Opa3oBaHUS,
3HAYUMOCTH (U3NYECKUX 3HAHUU I KaXKJIOTO YelOBEKa HE3aBHUCHMO OT €ro
npodeccuoHANBHON 1eATeTbHOCTH;

— OBIIAJICHHE OCHOBOTIONATAOIIUMU (PU3UYECKUMU 3aKOHOMEPHOCTSMH, 32 KOHAMH H
TEOPUAMU; paclIupeHre 00bEMa UCTIOTb3yeMbIX (PU3UUYECKUX TOHSITUN, TEPMUHOJIOTUN U
CUMBOJINKH;



— nproOpeTeHne 3HaHui 0 (PyHTaMEHTANbHBIX (PU3NYECKUX 3aKOHAX, JIeKAIIUX B
OCHOBE COBPEMEHHOH (PpU3MUECKON KapTUHBI MUPA, O HanboJIee BAKHBIX OTKPHITHSX B
o0nacTi GU3MKH, OKa3aBIIKX OIPEEIISAIoNIee BIMSHAE Ha Pa3 BUTHE TEXHUKU U TEXHOJIOTHUH;

MOHMMaHHUe (PU3NIECKOI CYLTHOCTH SIBIICHUH, Ha0M01aeMbIX Bo Beenennoii;

— BJIAJICHHEC OCHOBHBIMH METOJIAMU HAYYHOTO TO3HAHUS TPUPOIBI, HCIIOIB3yeMbIe B (DHU3HKE
(mabnroseHre, OMHMCAHHWE, W3MEPEHHUE, BBIIBM)KCHHE THUIOTE3 IPOBEICHUE HKCIECPUMEHTA);
OBJIQJICHUE YMEHHSMU 00paldaThiBaTh JJaHHBIC OKCIEPU MEHTA, OOBSICHATH MOJTYYCHHBIC
pe3yJbTaThl, YCTAHABIUBATh 3aBUCHMOCTH MEXKIY (DU3MYCCKUMH BETUYMHAMU B HAOIIOaCMOM
SIBJIEHUU, AE€JATh BLEIBOILI;

— oTpaboTKa yMEHUs penaTh (U3NUEeCKUe 3aa91 Pa3HbIX YPOBHEHN CIOXKHOCTH;

— MPUOOPETEHHE: OTBITA PA3HOOOPA3HON JAESITEIILHOCTH, OIbITA MMO3HAHUS OTIO3HAHUS, YMEHUI
CTaBUTh 3aJlay, pemiaTh MNpoOJEeMbl, NPUHUMATh PEIICH Wus, WCKaTh, aHAIW3UPOBATH U
oOpabaTeiBaTh HH(OpPMAIIMIO; KIIOYEBHIX HABBIKOB (KJIFOYEBBIX KOMIIETEHIIUMH), WMEOIINX
YHUBEpCAJIbHOE 3HAaY€HWE: KOMMYHHUKAIIMHM, COTPYIHUYECTBA, W3MEpEeHHH, d(PPeKTHBHOTO H
0€301acHOTO MCITOJIH30BAHUS PA3TUIHBIX TEXHUYECKUX YCTPOMNCTB;

— OCBOEHHE CIIOCOOOB MCTOJIB30BaHUs (PU3NIECKUX 3HAHUN IS PEIICHUsSI MPAKTHYECKUX 3a/1a4,
00BsICHEHUS SBJICHUI OKpYyKarolel NeCTBUTENbHOCTH, OOecreueH sl Oe30MacHOCTH KU3HU U
OXpaHbl IPUPOJIBI;

— pa3BUTHE MO3HABATEIBHBIX UHTEPECOB, WHTEIUIEKTYaIbHBIX U TBOPYECKHX CIIOCOOHOCTEN B
nporecce NpuoOpeTeH s 3HaHUH ¢ UCTIOIB30BAaHUEM PA3IMYHBIX HCTOYHHUKOB

nH(pOpPMALlUd U COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOJI OTUW; yMEHUH (opMynupoBaTh U
000CHOBBIBAaTh COOCTBEHHYIO MO3UIM 0 OTHOIICHUIO K (pr3nueckoit HHPOpMaIMU, MOTydaeMoi
U3 pa3HbIX UCTOYHUKOB;

— BOCIUTAHUE YBAKUTEIBHOTO OTHOIICHUS K YUCHBIM U UX OTKPBITUSM, a TOPAOCTH 32

poccHiicKyto (pU3NUECKYIO HAYKYy.

Pezynomamul océoenusn npeomema guzuka

JlesiTensHOCTh 0Opa30BaTeNbHON Opranu3anuu oomiero oopazoBaHus Ipu o0ydeHun Qusnke
B CpelHEH IIKOJE J0JDKHA OBITh HAaIpaBlieHa Ha JOCTIKEHHE OOYyYaloIMMUCS CIEIYIOIIUX
JIMYHOCTHBIX Pe3yJIbTATOB:

— YMEHUE YIpPaBJIATh CBOEH M03HABATEIHHOMN EATEIbHOCTHIO;

— FOTOBHOCTH H CITIOCOOHOCTH K 00pa30BaHMIO, B TOM UKCJIE caMOO0pa30Ba HUIO, Ha
MPOTSHKEHUH BCEH )KU3HU; CO3HATEIHHOE OTHOIIEHHE K HEMIPEPhIBHOMY 00pa30BaHUIO KaK
YCIOBUIO YCIIEITHOM MpodeccuoHAIbHOMN 1 00IIIECTBEHHON AeITeIbHOCTH;

— YMCHHUC COTPYAHUYATH CO B3POCJIbIM, CBCPCTHUKAMHU, NIETbMU MJIAAIICTO BO3paCTa

B 00pa3oBaresbHOI, yueOHO-HCCIIe0BATENIbCKOM, TPOSKTHOM U APYrUX BUAX
NESITEIBHOCTH;

— C(bOpMI/IpOBaHHOCTB MHPOBO33pCHUA, COOTBCTCTBYIOIIECTO COBPCMECHHOMY YPOBHIO
Pa3sBUTHUA HAYKH; OCO3HAHUC 3HAYUMOCTH HAYKHU, BIIAJACHUA I[OCTOBCpHOfI HH(I)OpMaHHCﬁ 0
NEepCAOBBIX NOCTHKCHUAX U OTKPBITHAX MHpOBOfI U OTE€YECTBEH HOM HAYKH,;
3aUHTCPCCOBAHHOCTD B HAYYHBIX 3HAHUAX 00 y'CTpOI\/'ICTBe n 06I_I_ICCTB8.; T'OTOBHOCTB K



Hay4YHO-TEXHUYECKOMY TBOPUYECTBY;

— YyBCTBO FOPJIOCTH 33 POCCUICKYIO (PU3NUECKYIO HAYKy, TYMaHH3M; [IOJIOXKUTEILHOE

OTHOIIICHUE K TPYIY, LEJICYCTPEMICHHOCTD; KOJIOTHYECKAsl KYJIbTypa, OEpeKHOE OTHOIICHUE K

POAHOM 3emiie, MPUPOIHBIM OoraTrcTBaM Poccuu u mupa, moHUMaHHe OTBETCTBEHHOCTH 3a
COCTOSIHME IIPUPOIHBIX PECYPCOB U Pa3yMHOE IIPUPOIOIIOJIB30BAHUE.

MeTtanpeaMeTHBIMHU Pe3yJbTATAMU OCBOCHUS BBIITYCKHUKAMU CPEIHEN IIKOJIbI
MIPOrPaMMEI TIO0 (PU3UKE SBIISIOTCS:
1) oceoenue pecyr1amueHbIX YHUBEPCAIbHBIX YUEOHBIX OCUCHGUIL:

— CaMOCTOSITEJIBHO OTIPENIEIATh IEJIH, CTaBUTh M (OPMYJIMPOBATH COOCTBEHHBIE 3 a7[a4i B
00pa3oBaTeIbHON JESTEIPHOCTH U )KU3HEHHBIX CUTYAIMSIX; OIIEHUBATh PECYPCHI, B TOM
YHUCJIe BPEMS U Ipyrue HeMaTepuaabHbIe peCypChl, HEOOXOIUMBIE I TOCTHKEHUS
ITOCTABJICHHOM paHee LeNu;

— COIIOCTABJIATh UMEIOIIHMECS BO3MOKHOCTHA M HEOOXOAUMEIE JIJIS JIOCTHIKCHHS 1EITH
pecypchl;

— ONPEACIISITH HECKOJIBKO MYTEeH JOCTUKEHHUS MOCTABICHHOMN LIEIH;

— CJlaBaTh MapaMeTpPbl U KPUTEPHH, IO KOTOPHIM MOKHO OMPEIAEITUTh, YTO LETh
JIOCTUTHYTA;

— COIOCTABJISITh MOJIYYEHHBIN PE3YIbTAT IEATEIHbHOCTH C MOCTAaBICHHOW 3apaHee LENbIo;

— 0CO3HABaTh MOCIEACTBUS JOCTHIKEHHS ITOCTAaBJICHHOM LIEM B JCATEILHOCTH , COOCTBEHHOM
YKU3HU U KU3HU OKPYKAOIIUX JIFOJEH;

2) o0ceoeHue NO3HABAMETbHBIX YHUBEPCAILHBIX YUEOHBIX OCUCHEUIL:
KPUTHYECKH OLIEHUBATh U UHTEPIIPETUPOBATh HH(OPMALIUIO C Pa3HBIX MO3UIIHIA;

— pacro3HaBaTh ¥ GUKCHUPOBATH MPOTHBOPEUUS B MHPOPMAITMOHHBIX HCTOYHUKAX |

— HUCIOJIB30BaTh PA3IUYHBIC MOJICIIBHO-CXEeMAaTHYECKHE CPEACTBA IS MPEACTABICHUS
BBISIBJICHHBIX B MH()OPMAITHOHHBIX HCTOYHHUKAX MIPOTHBOPEUYHI; OCYIIECTBIISATh
Pa3BEPHYTHIN MHGOPMAITMOHHBIN TOMCK U CTABUTh HA €r0 OCHOBE HOBBIC (yUECOHBIC U
MMO3HABATEJIbHBIC) 33]1aUH;

— WCKaTh U HAXOUTh 000OIIEHHBIE CIIOCOOBI PEIICHUS 3a/1a4;

— MPUBOAUTH KPUTUUECKHE apPTYMEHTHI KaK B OTHOIIIEHUU COOCTBEHHOTO CY>KJCHHS , TAK U B
OTHOIICHUHU ACUCTBUI U CYKJIEHUHN APYTrOoTO YEIOBEKA;

— aHaIM3UPOBAThH U MPEOOPA30BHIBATH MPOOJIEMHO -IIPOTHBOPEUMBLIE CUTYALIUN;

— BBIXOJIUTH 32 PAaMKH y4€OHOTO MpeIMeTa U OCYIIECTBIIATD I[EJICHANIPABICHHBI i TOUCK
BO3MOYHOCTH IIMPOKOTO MEPEHOCa CPECTB U CIIOCOOOB IEHCTBUS;

— BBICTpaMBaTh MHIAMBUAYAJIbHYIO 00pa30BaTEIbHYIO TPAEKTOPUIO, YUUTHIBAS
OTPaHUYEHUS CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAaHUYCHHS;

— 3aHUMAaTh pa3Hble MO3UINH B IO3HABATEIBHON JeSITENbHOCTH (OBITh y4€ HUKOM U YUUTEIIEM;
¢dbopmynupoBaTh 00pa30BaTENbHBIN 3aIPOC U BBHIIOJIHATH KOHCYJIbTATUBHbBIE (DYHKIIUU
CaMOCTOSITENIHO; CTABUTh Ipo0IeMy U paboTaTh HaJl €€ pelIeHneM; YIPaBIsITh COBMECTHON
[I03HABATENIbHOMN IEATEIBHOCTBIO U IO TUMHSTHCS);

3) oceoenue KOMMYHUKAMUBHBIX YHUBEPCATLHBIX YUEOHBIX OCUICMEUIL:



— OCYIIIECTBIIATh JEJIOBYI0 KOMMYHHUKAIMIO KaK CO CBEPCTHUKAaMU, TaK U CO B3POCIIbIMU (KaK
BHYTpH 00pa3oBaTeIbHON OpraHu3aliy, TaK U 3a ¢ MpeIeiIaMu);

— TIPH OCYIIECTBICHUH T'PYIIOBOM pabOTHI OBITh KaK PYKOBOJUTEIEM, TaK U YWICHOM IPOEKTHON
KOMaH/Ibl B Pa3HbIX POJIAX (FT€HEPATOPOM HJIeH, KPUTUKOM, UCIIOJHUTEIIEM, IPE3EHTYIOLUM
UT 1),

— Pa3BEPHYTO, JIOTUYHO U TOYHO M3JIaraTh CBOIO TOUKY 3PEHUSI C UCIIOJIb30BAHUEM
a/IeKBaTHBIX (YCTHBIX U IUCbMEHHBIX) S3BIKOBBIX CPEJICTB;

— pacro3HaBaTh KOH(GIMKTOTEHHBIE CUTYAIlMX U MPEIOTBPAIIATh KOHMIUK THI JI0 UX
aKTHUBHOH (ha3sl;

— COIJIaCOBBIBAThH MO3UIMH YJIEHOB KOMaH/bl B Ipoliecce paboThl Hajd 00 UM
MIPOIyKTOM/pEIIEHUEM;

— MPEACTaBIATh MYOJINYHO PE3yabTaThl HHAUBUAYATbHON U IPYIIIOBOM AEATEIbHOCTH KaK Iepes
3HAKOMOM, TaK U Mepe]l HE3HAKOMOU ayJUTOPUEH;

— moAOUpaTh MAPTHEPOB I JIETOBOM KOMMYHUKAIIMH, UCXOIS U3 COOOpaKeHU
Pe3yIbTaTUBHOCTH B3aUMOJIEHCTBUS, @ HE IMUHBIX CUMIIATHIA;

— BOCIIPMHMMATh KPUTHYECKHE 3aMEUaHUs KaK pecypc COOCTBEHHOTO Pa3BUTHS;

— TOYHO U €MKO (OpPMYIHPOBATh KaKk KPUTHUECKUE, TaK U 0JI00pUTENIbHbIE 3aMEeUaHus B aJipec
NPYTUX JIoJIel B paMKax JAeJI0BoM 1 00pa3oBaTebHON KOMMYHHKAIMH, U30eras Mpu 3TOM
JUYHOCTHBIX OIICHOYHBIX CY>KJICHHM.

HpeIlMeTHblMI/l pe3yJbTaTaMM OCBOCHU S BBIITYCKHUKaAMU cpeleef/'I IIKOJIBI ITPOrpaMMBI I10
(r3uKe Ha 0a30BOM YPOBHE SIBIISIOTCS:

1) chopMHUPOBAHHOCTH MPEACTABICHHUH O POJTH H MeCTe (DU3UKH B COBPEMEHHON HaydHOM
KapTHHE MHPa; TOHUMaHNe (PU3UIECKON CYIITHOCTH HAOII01aeMbIX BO BeeneHHoi
SIBJICHUH; IOHUMaHKUe poJik (pu3uku B GOpMUPOBAHUH KPYro3opa U (GYHKIIMOHATIBLHOM
IrPaMOTHOCTH YeJIOBEKa JJIsl pelIeHUs MPAaKTUYECKUX 3a/1a4;

2) BIIaJIcHHE OCHOBOIOJIAralOIUMHU (PU3UISCKUMH TOHITHUAMH, 3aKOHOMEPHOCTSIMHU, 3aKOHAMHU
U TEOPUSIMU; YBEPEHHOE IMOJIb30BaHKUE (PU3UUYECKON TEPMUHOJIOTHEN U CUMBOJIUKOM;

3) BJIaICHUC OCHOBHBIMU METOJJaMH HAYYHOTI'O IIO3HAHUS, UCITI0JIB3YEMBIMU B (1)I/ISI/IKCZ
Ha6J'IIOI[eHI/IC, OIMMMCAHUC, UBMCPCHUC, SKCIICPUMCHT, YMCHU O6pa6aTBIBaTB PE3YJIbTAThI
I/ISMCPCHI/Iﬁ, O6H3py>KI/IBaTB 3aBUCHUMOCTDb MCKIAY (1)I/ISI/I‘I€CKI/IMI/I BCINYMHaMMU, 00BICHATE
IMOJIYYCHHBIC PE3YJIbTAThl U ACJIaTh BBIBObI,

4) chopMUPOBAHHOCTHh YMEHHUS peIiaTh (HU3UUECKHE 3a1a4H;
5) chopMHPOBAHHOCTH YMEHUS TIPUMEHSTD TOJTydCHHBIC 3HAHUS TS 0ObSICHEHUS
YCIOBUH MPOTEKaHMs GUINUECKHUX SBICHHUIM B IPUPOJIE U IS IPUHATHSI TPAKTHYECKUX

PELIECHUH B IIOBCETHEBHOM KU3HU;

6) chopMUPOBAHHOCTH COOCTBEHHO MO3UIINH MO OTHOILICHHUIO K (PH3UUECKO HH(DOpMAIHH,
M0JTy4aeMO# U3 pa3HbIX HCTOYHHUKOB.

ITnanupyemoie pezynomameul uzyuenus Kypca uzuxu



B pesynbTare uzyueHust Kkypca (PU3MKU Ha YPOBHE CPEIHETO 00IIero oopasoBaHus
BBIMYCKHHK Ha 0a30BOM YPOBHE HAYUUTCS:

— JIEMOHCTPHPOBATh Ha MpUMepax Pojb U MeCTO (HU3UKU B (HOPMHUPOBAHUU COBPEMEHHOM
HAay4HOW KApTHHBI MUDPA, B Pa3BUTHUU COBPEMEHHON TEXHMKU W TEXHOJIOTMH, B IPAKTUYECKOHN
JIeATSIIFHOCTH JIFOJICH;

— JIEMOHCTPHUPOBATh HA IPUMEPAX B3aUMOCBSI3b MEXY (PU3UKON U JPYTHMMU €CTECTBEHHBIMU
HayKaMH;

— yCTaHaBJIMBAaTh B3aMMOCBSI3b €CTECTBEHHO-HAYUHBIX SIBJIEHUN U IPUMEHATH OCHOBHbBIE
¢bu3nvecKrne MOJIENH sl KX OTIMCAHUS U OOBSICHEHHS,

— HCIOJIb30BaTh MHQOpPMAIMI0 (U3MUECKOTO COJACpKAHUS MpPH PpEUIeHHH Y4eOHBIX,
MPaKTUYECKUX, NPOEKTHBIX W HCCIENOBATENbCKUX 3a/lad, HHTErpUpysd HHPOPMALUIO U3
Pa3IMYHbBIX UCTOYHUKOB M KPUTUUYECKHU €€ OLIEHUBAs;

— pa3nauyuaTh U YMEThb MCIOJIb30BaTh B Y4EOHO-HUCCIIENOBATENbCKON NEATEIBHOCTH METO[bI
HAay4yHOro I0o3HaHUs (HaOIIOAEHME, ONHCAHWE, W3MEpPEHUE, OHKCIEPHUMEHT, BbIJIBHIKEHUE
TUIOTE3bl, MOJIEIMPOBAaHUE U Jp.) U (OpMbI HayyHOro MO3HAHUS ((aKThl, 3aKOHBI, TEOPUN),
JEMOHCTPHUPYS Ha MPUMEPAX UX POJIb U MECTO B HAYYHOM IMO3HAHUMU;

— TPOBOAUTH TMpsIMbIE M KOCBEHHbIE W3MEHEHHsS (U3MUECKUX BEJIMYMH, BbIOMpas
U3MEpUTENbHbIE MPUOOPHI C YY4ETOM HEOOXOIMMOM TOYHOCTH H3MEPEHHH, IUIAaHUPOBAaTh X0
U3MEpEeHul, TNOoJydyaTh 3HAUEHHE W3MEPSIEMON BEIUYMHBI U OLEHHBATh OTHOCHUTEIHHYIO
MOTPEIIHOCTH 10 33JJaHHBIM (hopMyJIam;

— MPOBOAUTH MCCIEIOBAHUS 3aBUCHUMOCTEH MEXIy (PU3MUECKMMM BEIMYMHAMU: IPOBOJIUTH
U3MEPEHUs U ONPEAEIATh Ha OCHOBE UCCIIEA0BAaHMs 3HAUCHHE MapaMeTpPOB, XapaKTEPU3YIOLIUX
TAHHYIO 3aBUCUMOCTb MEXIy BEIMUYMHAMH, U JI€aTh BBIBOJI C Y4ETOM MOTPEIIHOCTH U3MEPEHUH;

— UCIIOJIb30BaTh AJIsl ONMCAHMsSI XapaKTepa NPOTeKaHUs GU3NUYECKUX MTPOLECCOB (PU3NUECKUE
BEJIMYUHBI U JEMOHCTPHPOBATH B3aUMOCBSI3b MEXKy HUMH;

— UCII0JIb30BaTh JUIsl OIIMCAHUS XapaKTepa NPOTeKaHus (U3NYECKUX MTPOLECCOB (PU3NUECKUE
3aKOHBI C Y4€TOM I'PAHUI] UX TPUMEHUMOCTH;

— pelaTh KayecTBEHHbIE 33Jaud (B TOM YHCIIE U MEXIIPEIMETHOIO XapakTepa): MCIIOJIb3ys
MOJIeNH, (U3MUECKUE BEIMYMHBI M 3aKOHBI, BBICTpAaUBaTh JIOTMYECKM BEPHYIO LIEMOYKY
00BSICHEHMS (JI0KA3aTENHCTBA) MPEIOKESHHOTO B 3a/1a4e Mpoliecca (SIBJICHHUS ),

— peliaTh pacueTHbIC 3aJaud C SIBHO 3aJlaHHON (pU3MYecKOH MOJEbI0: Ha OCHOBE aHaJIN3a
YCJIOBHS 3a/1a4M BBIACIATh (PU3UUECKYI0O MOJIEJb, HAXOIUTh (PU3UUYECKUE BEIUUYMHBI U 3aKOHBI,
HE0O0XOAMMBIE U JI0CTATOYHbIE ISl €€ PELICHMs], IPOBOAUThL PACUETHI M POBEPATH MOJYUEHHBIH
pe3yibTar;

— YUUTBIBATh I'PAHULIBI IPUMEHEHUS U3YYEHHBIX (PU3HMUECKUX MOJeNel Ipu pelieHun
(bU3NYECKUX U MEXIIPEIMETHBIX 33/1a4;

— HCIIOJIb30BaTh MH(GOpPMAIMIO UM NPUMEHATh 3HAHWA O MPUHIUMNAX pabOThl U OCHOBHBIX
XapaKTepUCTUKAX U3YUYEHHBIX MAIIMH, TPHOOPOB U APYTUX TEXHUUECKUX YCTPOMCTB JUIsl peIIeHus
MPAKTUYECKUX, YIeOHO-UCCIIeT0BATEIbCKUX U MMPOEKTHBIX 33/1a4;

— HUCIOJIb30BaTh 3HAHUS O (PU3NYECKUX OOBEKTaX M MpolieccaX B MOBCEIHEBHOW KU3HH JUIS
oOecrieyeHns 6e30MacCHOCTH MPH 00paleH!H ¢ TPUOOPaMU U TEXHUYECKUMHU YCTPOICTBaMU, JUIs
COXpaHEeHHUS 37I0pPOBbS U COOIIOIEHHUS] HOPM IKOJIOTHUECKOTO TMOBEACHUS B OKpYXKarolIei cpene,
JUI IPUHATHS PELICHUN B TOBCEAHEBHOM KU3HHU.

Bbll’lyCKHuK Ha 6azoeom YPpo6HE noyuum 603MONHCHOCHIb HAYUUMBCAS



— NOHUMAMb U 00BACHAMb YELOCMHOCMb QUULECKOU meopuu, onpeoenams epaHuybl ee
NPUMEHUMOCTU U MECMO 8 PAOY OpYeUx Gu3udecKux meopuil;

— 61a0emv  NpUeMamMu  NOCMPOeHUs MeopemudecKux O0oKA3amenibCmes, MmakKice
NPOCHO3UPOBAHUSL OCODEHHOCIEl NPOMEKAHUS PUIUYECKUX ANEeHULL U NPOYECCO8 HA OCHOBE
NOLYYEHHBIX MeOPemUecKUX 8160008 U OOKA3AMENbCME,

— Xapakmepuzoeams CUCMEMHYIO C853b MeHOY OCHOBONONALAIOUWUMU HAYUHBIMU
NOHAMUAMU: NPOCMPAHCMEBO, 8peMsl, Mamepusl (6eujecmeo, 08UNCeHUe, CULA, IHEPIUsL;

— 6bl08UCAMb 2UNOME3bl HA OCHOB8E 3HAHUS OCHOBONOLALAIOWUX PUZUYECKUX
3aKOHOMepHOCmell U 3aKOHO8;

— CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb (hu3UdecKue IKCHePUMEHMbL;

— Xapakmepuzoeamu 2100a1bHble NPoOIeMbl, Cosujue nepeo Yeno8e4ecmsom
(9HepeemuuecKue, coipbegble, IKOI02UYECKUE), U POib YUIUKU 8 peudeHUl JMUX npooiem;

— peuiams NPAKMuUKo-OpUeHmMUpoOBaHHble KayecmeeHHbie U pacuemusle usuieckue 3a0ayu
¢ 8b100pOM huzULEeCKOU MOOENU, UCNOIL3YSL HECKOTILKO (PUBUYECKUX 3AKOHO8 UTU
Gopmyn, ceazvleaArOWUX U3BECMHble PU3UYECKUe ETUUUHDL, 8 KOHIMEKCME MeNCNPEeOMemHbIX
ceazell;

— 00BACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCMUKU U3VYEHHBIX MAWUH, NpUOOPO8 U
MEXHUYECKUX YCMPOUCME,

— 00bACHAMb YCI08UsSL NPUMEHEHUS. PU3UYECKUX MoOenell NPU peuleHuu Qu3uiecKux 3a0ay,
HAxXo0ums a0ekeammuyro npeodlodHCeHHol 3a0aue hu3uieckyo Mooeib, paspeuams npooiemy KaxK
HAa OCHOBE UMEIOWUXCS 3HAHUL, MAK U NPU NOMOUWU MEMO008 OYEHKU.

dopma opraHuzauuu o0pPa3oBaTEJBLHOI0 Mpolecca: KIACCHO-ypOYHas CHUCTeMa,
WHIMBHIyaJIbHAs paboTa, paboTa B mapax MOCTOSTHHOTO cocTaBa (rpyriax), GpoHTanpHas padoTa,
pa3IMyYHbIE BUJIbI TBOPUYECKUX PadoOT.

TexHosornu, ucmnoJibdyeMble B OO0y4YeHHH: pa3BHUBAIONIEro O0OydeHUs, OOy4eHHs B
COTpyIHHMYECTBE, TmpobiaeMHOro  oOyuenus, oanemeHTel TPKM, CUC, mnpoekTtHo-
HCCIIEIOBATENIbCKONW TEXHOJIOTUH, HHPOPMAIIMOHHO-KOMMYHUKAIIMOHHbBIE, 37J0pPOBbecOepeKeHUs
UT. I

OcHOBHBIMU (popMaMHu ¥ BHJAMHU KOHTPOJISI 3HAHMI, YMEHH H HABBIKOB SIBJISIOTCS:
BXOJHOW M TEKYIIUH KOHTPOJIb B (hOpMe YCTHOTO, ()pOHTAILHOTO OMPOCa, KOHTPOJIBHBIX PadoT,
(bU3MYECKUX IUKTAHTOB, TECTOB, IPOBEPOYHBIX padoT, 1a00paTOPHBIX paOOT; HTOrOBBIH KOHTPOJIb
— UTOrOBasi KOHTPOJIbHASL PabOTa WM TECTUPOBAHHE.

CpeacTBOM OlleHKH ILIAHMPYEMbIX Pe3yJIbTATOB BBICTYMAIOT y4eOHbIE 3aJaHMs,
MIPOBEPSIOIIUE CIIOCOOHOCTD K PEHICHUIO YUeOHO-TI03HABATENbHBIX M YUeOHO-TIPAKTUYECKUX
3a/1a4, MPEANoIarallue BApuaTUBHbIC YT PEIICHUS, KOMIUJICKCHBIC 3aJaHus,

MO3BOJISIFOIINE OIEHUBATh CHOPMUPOBAHHOCTH I'PYIIBI PA3TUYHBIX YMEHHUI U 0a3upYIOIIHeCs
Ha KOHTEKCTE CUTYallUul «KU3HEHHOT0)» XapaKTepa.

IIporpamMma npegycMaTpuBaeT OPraHU3aLUIo MPOEKTHOM AesITeIbHOCTH YJalIuXcsl.
HccnenoBarenbckas 1eATeJIbHOCTh 00y4AIOMIMXCH OPraHU3yeTcs

IIPY PELICHUH 3a/a4 C 3apaHee HEU3BECTHBIM PELICHHUEM;

IIPU U3y4EHUU TEOPUH, ITOCBSIIEHHON TaHHOM npolieme;

IIpU N0JI00PE METOAMK UCCIIETOBAHUS U IPAKTUYECKOM OBJIaJICHUH UMH;

npu c6ope cCOOCTBEHHOTO MaTepHana, ero aHajause U 00001EeHNH;



(I)OpMLI opranmsanuu y‘leﬁHO-HCCJIelIOBaTeJIBCKOﬁ J€eATEJbHOCTH

YPOKH- MICCIICIOBAHHS, YPOKH - JJAOOPATOPHH, YPOKH H300pETaTEIbCTBA, YPOKOB - 3aIIUTA
UCCIICIOBATEIILCKUX MTPOEKTOB, YPOKOB OTKPBITHIX MBICIICH;

y4eOHOTO SKCIIEPUMEHTA,

JTOMAIITHUX 33/IaHUH HCCIIEI0BATEIILCKOTO XapaKTepa;

COJEP)KAHUE KYPCA
Oowan xapakmepucmuka npeomema
du3snka, Kak Hayka 0 HanboJiee 00X 3aKOHAX MPUPO/IbI, BEICTYIIAsA B KAYECTBE YUeOHOTO
IpeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHUHN 00 OKpYXaroIeM MHUpE.
IkonpHBINA Kype (PU3UKH — CUCTEMOOOpa3yoLuii 1Jisl €CTECTBEHHO-HAYYHBIX Y4EOHBIX
MIPEIMETOB, MMOCKOJIbKY (PU3MUECKUE 3aKOHBI JIe)KaT B OCHOBE COJIEP)KaHUSI XUMHH, OMOJIOTHH,
¢uznueckoit reorpaguu U aCTPOHOMUH.

N3yuenue ¢usuku sBIsSETCS HEOOXOAUMBIM HE TOJBKO JIsi OBJIAZIEHUS] OCHOBAMHU OJIHOM U3
€CTECTBEHHBIX HaYK, SIBJISIOIIENCS KOMIIOHEHTO! 00111ero oopazoBanusl. 3HaHue (QU3NKU
B €¢ HCTOPUYECKOM DAa3BUTHM IOMOTAaeT 4YeJOBEKY MOHATh Ipoliecc (OPMUPOBAHUS APYTrUX
COCTaBJISIOLIUX COBPEMEHHON KYNIbTyphl. ['yMaHuTapHOe 3HaueHHEe (QU3HKU KaK 00s3aTenbHON
gacTu oOmiero oOpa3oBaHMs COCTOMT B TOM, YTO OHa CIIOCOOCTBYET CTAaHOBJICHHIO
MUPOIIOHUMAHMSI U Pa3BUTHIO HAay4yHOTO CIOCO0a MBIIUIEHUS, MO3BOJISIIOIIETO OOBEKTUBHO
OIIEHMBATh CBEACHUS 00 oKpyxaromieM mupe. Kpome Toro, oBiazieHne OCHOBHBIMU (PU3NYECKUMU
3HaHUSMH Ha 0a30BOM YpPOBHE HEOOXOJIMMO MPAKTHYECKU KaKJOMY YEJIOBEKY B COBPEMEHHOM
KU3HU.

Jna pemrenuss 3amad  (GOpPMUPOBAHHMS OCHOB HAyYHOIO MHPOBO33PEHHUSA, pa3BU TUA
MHTEJUJIEKTYaJIbHBIX CHOCOOHOCTEH W TO3HaBaTEeNbHBIX HWHTEPECOB HIKOJBHUKOB B Ipoliecce
M3y4eHUs (PU3UKU OCHOBHOE BHUMAaHHE CIEAYeT YAENATh HE CTOJIbKO Mepeiaye CyMMbl TOTOBBIX
3HAHMM, CKOJIbKO 3HAKOMCTBY C METOJIaMU HAyYHOTO TIO3HAHUS OKPYKAIOIEro MUpa, IOCTAHOBKE
npo0sieM, TpeOyIOIIUX OT yYallUXCsl CAMOCTOSITENILHOM IATEIbHOCTH 10 UX Pa3pelICHHUIO.

Mecmo npeomema 6 yuedHom nnane

B cooTBercTBUM ¢ 6a3UCHBIM y4eOHBIM IIIAHOM Kypcy (pu3uku cpenHeil (MOJIHOM) HIKOJIbI
MPEIIIECTBYET Kypc (PM3UKH OCHOBHOM MIKOJBI (7—9 KIIacchl), BKIIOYAOIIUN 3IEMEHTapHBIC
cBe/ieHUs 0 (pU3MUYECKHX BETMUMHAX U sBJIeHUsX. Ha atane cpenel (1oJIHOM) IIKOJIBI BO3MOXHO
n3yueHre 00yJaroIUMHUCs eCTECTBO3HAHMS JTM00 PU3UKHM HA 6a30BOM MJIH YTriTyOJIECHHOM YpOBHE.
N3zyuenue pusuku Ha 6a30BOM YPOBHE MOKET ObITh IPEAYCMOTPEHO MPH COCTABJICHUH Y4EOHBIX
IUTAHOB YHUBEPCAIBHOTO M COIMAIBHO - DKOHOMHUYECKOTO Mpoduiel, a TaKKe MEIUKO-
OMOJIOTHYECKOTO U HKOJIOTMYECKOTO HAMpPaBICHUH eCTECTBEHHO-HAYYHOTO MPOQIIIS.

Hannast paboyast mporpamma 1o Qu3uke Anas 0a30BOr0 ypOBHS COCTaBJIEHA U3 pacucTa
cienyromlero konudectsa yacos: 10 kmace - 102 4 3a rox oOyuenus (no 3 1 B Heaeno), 11 kmace
-1024 3a rog 06yuenus (3 4 B Hesenio). B mporpamme yureno 4% pe3epBHOTO BpEMEHH, YUUThIBAsK
TOT (akT, YTO peanpHas MPOJOJDKUTEIBHOCTh YYeOHOTO Troja BCErja OKas3bIBACTCS MEHBIIE
HOPMAaTUBHOM.



ba3oBrlii ypoBeHb

DuU3UKA M €CTECTBEHHO - HAYYHBII MeTO/1 O3HAHUS MPUPOABI

®dusnka — QyHIaMeHTAbHAS HayKa O IpUpojie. MeToIbl HayYHOT'0 UCCIIEAOBAHUS
¢uznyeckux sBiaeHuil. MoaenupoBanue GpU3NYECKUX ABICHUN U IpouieccoB. PU3NUeCcKuil 3aK0oH
— rpaHuIlbl IpUMEHUMOCTH. Du3nyeckrue TeOpPUH U MPUHIUIT COOTBETCTBUS. PoJib U MecTO
¢u3uku B GOPMHUPOBAHUU COBPEMEHHON HAYYHOW KapTUHBI MUPA, B IPAKTUIECKOM
JEATEIIbHOCTH JI0JIeh. Pusuka u Kyiemypa.

Mexanuka

I'paHuIIBI TPUMEHNMOCTH KJIACCUYECKON MEXaHUKU. BakHelne KHHEMaTHYeCKUe
XapaKTEPUCTHKHU — MIEPEMEIIIEHNUE, CKOPOCTh, YycKOpeHUe. OCHOBHBIE MOJICIIU TEJ U JIBUKEHUH.

B3aumoneiictBue ten. 3akonsl BecemupHoro Tsarotenus, I'yka, cyxoro
Tpenus. HepumanpHas cucreMa otcuera. 3akoHbl MexaHuku HproToHa.

NMnynbc MaTepranbHON TOYKHU M CUCTEMBI. MI3MEHEeHHEe U COXpaHEHUE UMITYJIbCa.
Hcnonvzosanue 3akoH06 Mexanuku 011 00bACHeHUs 08UNCEHUS HeDeCHbIX meil U 01 Pa36Umiusl
KocMudeckux ucciedosanutl. Mexanndeckasi JHEpTUSI CHCTEMBI TeJI. 3aKOH COXpaHEHUs
MeXaHU4YeCKOM sHeprun. PaboTa cuibl.

Pasnosecue mamepuanvrou mouku u meepoo2o mena. Ycnosus pagrnosecus.

Momenm cunvl. Pagnogecue scuokocmu u 2aza. /leusicenue socuokocmeul u 2a3os.

Mexanudeckue kojaebanus u BoJIHbI. [IpeBpaiiienus sHeprun Mpu KoaeOaHUsIX.
DHEpPrusi BOJIHBI.

MouiekyasipHasi pU3UKa U TEPMOAUHAMUKA MOJIEKYISIPHO-

kuHeTn4eckas Teopust (MKT) crpoenus BemiecTBa u ee
SKCIEpPUMEHTAaJIbHBIE JJOKa3aTenbCcTBa. AOCOIIOTHAs TeMIlepaTypa Kak Mepa cpeaHei
KMHETUYECKOM SHEPTUU TEIUIOBOTO JIBUYKEHHUSI YACTHI] BelecTBa. MoJenb neanbHoOro rasa.
JlaBneHue ra3za. YpaBHEHUE COCTOSIHUS UJICATIBHOTO Tra3a. Y paBHeHUE MeHieneeBa—
Knaneiipona.

ArperatHble COCTOSIHUS BeulecTBa. Modenb cmpoeHnus dcudkocmell.

Buytpennss sneprusi. PaboTa u terionepenada kak criocoObl U3MEHEHHsI BHYTPEHHEH
sHepruu. [lepBrlii 3akoH TepMoauHaMuKu. HeoOpatuMocTh TEInoBbIX npoiieccoB. [IpuHuume
JNENCTBHUS TEIUIOBBIX MAlIUH.

DJIeKTPOANHAMUKA

Dnexrpuueckoe nosne. 3akoH Kynona. HanpsokeHHOCTh W TOTeHIUA
AJIEKTPOCTATHUECKOrO 1moJist. [I[pOBOTHUKY, MOTYIPOBOAHUKY U JU3IeKTpUKU. KoHnencartop.

[TocToSIHHBIN 3EKTPUUYECKUNA TOK. DIEKTPOABIAKYIIAsA cuiia. 3akoH Oma /1715 TOJIHOU
Heny. DIeKTPUUECKHA TOK B TPOBOJHHUKAX, FIEKTPOIUTAX, OTYIIPOBOAHUKAX, Ta33aX U BaKyyMe.
Csepxnposooumocme.

WNHnykuust MarHUTHOTO 1018, J{elicTBME MAarHUTHOTO TOJI HAa IPOBOJHUK C TOKOM U
JBIKYILYIOCA 3apspKeHHYI0 yactuiy. Cuna Amnepa u cuna Jlopenua. MaraHuTHeie
CBOICTBA BEILIECTBA.

3aKOH 3JIEKTPOMArHUTHOM UHAYKIMHU. DIIEKTPOMarHuTHoe mnosie. [lepeMeHHbIi TOK.
SABnenue camonHAyKUUHU. UHIYKTUBHOCTD. DHepeus 91eKmpoMacHUmMHO20 NOJIA.

DnexTpoMarHuTHeIe konebanus. KonebaTensHbIi KOHTYD.

DNEeKTpOMarHUTHbIE BOJIHBI. /[Mana3oHbl 3JIEKTPOMAarHUTHBIX U3JTY4YEHUN U UX
MPAKTUYECKOE MPUMEHEHHUE.

I'eomeTrpuueckas ontuka. BoyiHOBbIE CBOIICTBA CBETA.



OcHOBBI cHIENHAILHON TEOPUH OTHOCUTEIbHOCTH

NuBapraHTHOCTh MOYJIsI CKOPOCTU CBETA B BakyyMe. [IpuHIIUIT OTHOCUTENBHOCTH
OitHmTeiiHa. CBsI3b MAaCChl U SHEPTHU CBOOOIHON YaCTHIIBI. DHEPruUsl MOKOSL.

KBanToBas ¢usuka. Pusuka aroMa 1 aTOMHOI0 siApa

I'mnoteza M. Ilnanka. ®ortosnexkrpuueckuii a3gdexr. doton. KopryckynspHo-BOIHOBOM
nyanusm. Coomuowenue HeonpeodenenHocmeti I etizenbepea.

[Tnanerapnas mojaens aroma. OObSICHEHHE JIMHEWYATOTO CIIEKTPa BOJAOPO/ia HA OCHOBE
KBAaHTOBBIX MOCTYJIATOB bopa.

CocraB 1 CTPOCHHE AaTOMHOTO SIpa. DHEPTrHUsl CBS3H aTOMHBIX SJIEP.
Bubl paainoakTUBHBIX TIPEBPAIICHUI aTOMHBIX SIJIED.

3aKoH paJMOaKTUBHOTO pacnaaa. SAnepHsie peakuuu. Llennas peakius aeneHus saep.

DneMeHTapHble yacTuilbl. DyHaameHTaabHbIe B3aMMOICHCTBHS.

Ctpoenue Beesiennoii

CoBpeMeHHbIE TTPEICTABIICHUSI O TIPOUCXOXKIEHNHU 1 3BOJtonK COJIHIIA U 3BE3]1.
Knaccudukanus 38e37. 3Be3/1bl U ICTOYHUKH UX SHEPTUU.

lNanaktuka. I[IpencraBienre o CTpPOCHUH U 3BOJIIOLMN BeeneHHOM.

IIpuMepHBIii NepedyeHb MPAKTHYECKHUX U JIA0OPaTOPHBIX padoT

TIpsaMble U3MEPEHUS:

— U3MEepEeHNe MIHOBEHHOM CKOPOCTH C UCIIOJIb30BAHUEM CEKYHIOMEpPA UJIM KOMITbIOTEpa C
JaTYNKAMU;

— cpaBHeHHE Macc (110 B3aUMOJICHCTBHIO);

— H3MEpEeHHUE CUJI B MEXaHHKE;

— H3MEpPEeHHE TeMIIepaTyphl KUAKOCTHBIMU U IU(PPOBBIMH TEPMOMETPAMU;

— OIIEHKa CHJI B3aUMOICUCTBHUS MOJIEKYJ (METOJOM OTphIBA KaIellb);

— DKCIIEpUMEHTAIbHAS MpoBepKa 3akoHa I eit-JItoccaka (M3MepeHne TepMoAMHAMUYECKUX
rapaMeTpoB raza);

— u3Mepenne J/1C ucTouHMKA TOKA;
KocBeHHbIe U3MepeHus:
— H3MEpPEHHE YCKOPEHHUS;

— HU3MEPECHUC YCKOPCHUA CBO60,Z[HOFO ImaaCHUA,
— OIPEACICHUEC SHEPI'MU U UMITYJIbCA 110 TOPMO3HOMY ITYTH;
— H3MCPCHHC YEGHLHOﬁ TCIIJIOTHI IIJIaBJICHHA JIbAA,

HM3MEPEHUE HAMPSHKEHHOCTH BUXPEBOTO AICKTPUIECKOTO TOJIs (TIpY HAOII0ICHUH
AIIEKTPOMArHUTHOW MHIYKIIUN);
— HM3MEpEeHHE BHYTPEHHEr0 COMPOTHUBIICHUS HICTOYHHUKA TOKA;
Habmonenus:
— HaOMIOZIeHNEe MEXaHUUYECKUX SIBJICHUN B MHEPIIUAIBHBIX U HEMHEPIIHAIBHBIX CHCTEMax
OTCUCTA;
— HaOmo/IeHue BBIHYKIEHHBIX KOJICOaHUN U pe30HaHCa,
— Habmonenue 1M Py3uu;
HccnenoBanus

— UCCIICAOBAHUEC PABHOYCKOPCHHOI'O ABUKCHUS C UCITIOJIb30BAHUCM 3JICKTPOHHOTO
CCKYHIAOMCEpA UJIM KOMIIBIOTCPA C JaTUYUKAMU,

— UCCIICAOBAHUC IBUKCHUSA TCIIA, 6pOI_I_IeHHOFO TOPU3OHTAJIBHO,

— UCCIICAOBAHUC LICHTPAJIBHOT'O yaapa,



— HCCJIEIOBAaHUE KaueHUs HWJIMH/IPA 110 HAKIIOHHOU TIJIOCKOCTH;

— UCCIIeZIOBAaHKE IBMKCHHSI OPOYHOBCKOM yacTHIIbI (110 TpekaMm [leppena);

— HCCJIEI0BAaHUE U30MPOLIECCOB;

— UCCJeI0BaHUE U30XOPHOTO MPOIIECcca U OLIEHKA aOCOIIOTHOTO HYJIS;

— HCCIICA0OBAaHNE OCTHIBAHUS BOIBI;

— HCCJIEIOBAaHUE 3aBUCUMOCTH HAIIPSHKEHUS Ha TIOJIFOCAX UICTOYHUKA TOKa
OT CHJIbI TOKA B IICIIH;

— HCCJIEIOBAaHUE 3aBUCUMOCTH CHJIbI TOKA Y€pe3 JaMITOUKY OT HANPSHKEHUS
Ha HEl;

— HCCTe0BaHNE HATPEBAHUS BOJIBI HArpeBaTeaeM HeOOIbIION

moitHocTH; [IpoBepka rumnores:

— IpU JABWKEHUU OpYyCKa M0 HAKJIIOHHOW IJIOCKOCTH BpeMsi IIEpeMEIIeHMs] Ha
OTpeIeIEHHOE paccTosiHuE TeM 0oJblle, yeM OoJibliie Macca Opycka;

— IpU IBWKEHUH OpyCcKa 10 HaKJIOHHOM MJIOCKOCTH CKOPOCTH MPSIMO MTPOMOPLHUOHATIbHA

MyTH;

— IIpH 3aTyXaHUU KoJjeOaHui aMIUIUTy1a 00paTHO MPONOPIMOHATIbHA BpEMEHHU;

— KBaJIpaT CPeJHETo MepeMeICHUS OPOYHOBCKOH YaCTHIIBI TIPSIMO
MPOTIOPITMOHAJICH BpeMeHH HabmtoieHus (1o Tpekam [leppena);

— CKOPOCTb OCTBIBaAHUA BOABI JIMHENHO 3aBUCUT OT BPEMCHH OCTBIBAHU,

— HaIIPAKCHHUEC MPHU TTOCTIEA0BATCIIBHOM BKIIIOYCHHH JIAMIIOYKHU U PE3UCTOPA HE paBHO
CyMMe HaIpsDKEHUH Ha JIAaMIIOYKE B PE3UCTOPE;

KoHcTpyrpoBaHue TEXHUYECKUX YCTPOUCTB:
KOHCTPYHPOBaHUE HAKIOHHOM IIOCKOCTH € 3aaaHHbiM KIT/I;

KOHCTPYHPOBAHHE PbIYa)KHBIX BECOB;

KOHCTPYHPOBaHHE HAKIOHHOM IJIOCKOCTH, IO KOTOPOil OpyCOK IBUKETCS
UHBIM YCKOPEHUEM;

KOHCTPYHPOBAHHUE AIIEKTPOIBUTATEIS;

KOHCTpYHpOBaHue Tpanchopmaropa;

Cooeprcanue yueonozo npeomema ghusuka (6azoewtii yposens)10 knacc

DuU3UKa M eCTECTBEHHO - HAYYHBIH MeTOo/l MO3HAHUs npupoabi(14ac)

Ouzuka — (QyHAaMeHTanbHas Hayka O mpupoje. MeToabl HAy4YHOTO HCCIEAOBAHUS
¢buznueckux sBneHui. MoaenupoBanue GU3NUECKUX SABIECHUN U rpoieccoB. Puznueckuii 3aK0H
- IpaHUIBl TpUMeHUMOCTU. Dr3nyueckre TeOPUH U IPUHIIUI COOTBETCTBUSL. Poiib 1 MecTohu3nku
B (hOPMUPOBAHUH COBPEMEHHOU HAyYHOM KapTHHBI MUPA, B TPAKTUUECKOH JIeATEIBHOCTH JIIOCH.

Quzuka u Ky1omypa.

Mexanuka(37 yaca)

FpaHI/IL{LI IMPUMCHUMOCTHU KJIaCCUUECKON MeXaHHKH. BakHeHIIne KuHeMaTHYeCKHe
XapaKTCPUCTUKHU — IICPEMCIHICHUEC, CKOPOCTb, YCKOPCHUC. OcHOBHbBIE MOJEIH TEI U JIBMKEHUH.

Bsaumopnelicteue ten. 3akoHbl BecemupHOro tarorenus, I'yka, cyxoro TpeHus.
WNHepunanpHble cUCTEMBI  OTCUETA. 3aKOHBI IMHaMUKK HeproToHa.

I/IMHyJ'ILC MaTepHaHLHOﬁ TOYKM H CHCTEMEl. I3MeHeHue u COXpaHCHUC HMITYJIbCA.

HUcnonvzosarue 3ax0H06 Mexanuku 0Jisi 00bACHEHUSA O8UICEHUS. HeDeCHbIX mel U O



PAa3sumusi KocCMuyeckux uccreoosanuti. Mexanmueckasi SJHEpIrusi CUCTEMBI T€J1. 3aKOH COXPaHEHMUSI
MeXaHH4YecKoi sneprun. PaboTa cuibl.

Paesnosecue mamepuanvroti mouxu u meepoozo mena. Momenm cunvi. Ycnosus pagnosecusi.
Pasnosecue sicuokocmu u 2aza. [eudicenue dcuokocmeul u 2a306.

Mouiexkyasipaas Gu3uKa 1 TepMOIMHAMUKA(26 4acoB)

Monexynsapuo-kunernueckas reopusi (MKT) crpoenus BemecTBa u €€ SKCIeprUMEHTATbHBIC
J0Ka3aTesnbCcTBa. AOCOJIOTHAs TeMmIepaTypa Kak Mepa CpeAHeld KHHETUYECKOH 3Hepruu
TEILIOBOTO JIBM)KEHMS YacCTUIl BelecTBa. MoJenb uaeanbHoro ra3a. JlaBiieHue rasa. YpaBHEHHE
COCTOSIHMS UAECATBHOTO ra3a. ¥YpasHenue MenneneeBa— KnaneiipoHa.

ArperaTHble COCTOSIHUS BelecTBa. Mooenb cmpoenus HuoKocmell.

Buyrpennssa sueprusa. PaGota u temsonepenada Kak crocoObl U3MEHEHHUs] BHYTPEHHEH
sHepruu. IlepBblil 3akoH TepMmoauHaMuKU. HeoOpaTuMoCTh TEMmIOBbIX MporeccoB. [IpuHIMIIBI
JEMCTBUS TETJIOBBIX MAIIUH.

OcHOBBI dJIeKTpoAUHAMMKH(29 YacoB)

Onektpuyeckoe  mosie.  3akoH — Kymona.  Hampsik€HHOCTP M MOTEHIIHAT
ANIEKTPOCTATUYECKOTO MOJs. [IpoBOIHUKH, MOTYNPOBOIHUKK U audekTpuku. Konaencarop.

[TocTOSHHBIN 3EKTPUYECKUNA TOK. DJIEKTPOABMKYIIAs cuia. 3akoH OMa Juisl MOJTHOMIEN!.
DneKTpUYecKuil TOK B MPOBOJIHUKAX, JIEKTPOJIUTAX, TOIYIPOBOAHHKAX,
razax u Bakyyme. Ceepxnposooumocnio.

Pe3eps (4 yaca)

Cooeprcanue yueonozo npeomema husuka (6azoewtii yposenw)l1 knacc
DaexkTpoaunnamuka (58 yacon)

MarnuTHoe nosie Toka. [1na3zma. JleficTBue MarHUTHOTO MOJISl HA JBUKYIIHECS 3apSKEHHBIE
YyacTULIBI. SIBJI€HHE 3JIEKTPOMAarHUTHON HHAYKIMHA. B3anMOCBS3b 3IEKTPUYECKOTO U MATHUTHOTO
nosieii. CBOOOTHBIC 3JIEKTPOMArHUTHBIC KOJICOaH sl DIEKTPOMArHUTHOE TIOJIE.

DneKTpOMarHUTHbIE  BOJHBI.  BonHOBbIe  cBoiicTBa  cBeTa.  PasnuuHble  BUIBI
AIIEKTPOMArHUTHBIX U3IYYEHUN U UX MPAKTUUECKUE TPUMEHEHHUS.

3aKoHbI pacpocTpaHeHus ceeta. OnTuueckue mpuodopsI.

KBanroBas ¢pusznka u 3j1eMeHThI acTpodusuku (34 yac)

I'mnotes3a I[lnanka o kBaHTax. ®otorddekr. @oron. I'mmore3a ae bpoiisis 0 BOIHOBBIX
cBoiicTBax yacTull. KoprnyckysasipHO-BOJIHOBOM Iyallu3M.

[Inanerapnas monens aroma. KBantoBsie noctynatsl bopa. Jlazepsr.

Crpoenue atoMHOro sapa. Saepusie cuibl. JledekT Macchl U 3HEprus CBsA3M sapa. SAnepHas
SHepreTHKa. BnusHue noOHU3UpYIOLIEH paaualiy Ha )KUBbIe OpraHu3Mbl. J{03a u3nyueHus. 3akoH
PaZMOaKTUBHOTO pacmaja. JIeMeHTapHbIe YacTullbl. OyHIaMEeHTaIbHbIE B3aUMOICHCTBUS.

Conneunasi cucrema. 3Be3[bl U UCTOYHHKU WX dHepruu. ['amaktuka. IIpocTpaHcTBeHHBIE
MacimTabel HabmromaeMoit Beenennoil. CoBpeMEHHbIE MPEICTABICHUS O MPOUCXOXKACHUU U

3BOJIIONINA BeceneHHou.

TEMATHUYECKOE IVIAHUPOBAHUE
10 kaace

Ne Pa3znen Kos-Bo yacoB




1. BBEJIEHUE. ®U3UKA U ECTECTBEHHO-HAYYHBIN 1
METO/l TIO3HAHMUS ITPUPO/IbI.

2 MEXAHMUKA. 37
2.1 Kunematuka. 13
2.2 3akoHbI TuHaMUKH HeroTOHA 4
2.3 Cuibl B MEXaHHKE 7
24 3aKOHBI COXPaHEHUS UMITYJIbCA . 2
25 3aKOH COXpaHEHHUs YHEPTUH. 8
2.6 Cratuka. OCHOBBI THJPOMEXAHUKH. 3

3 MOJIEKYJISIPHASI ®U3UKA. TEIIJIOBBIE SIBJIEHUS. 26
3.1 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOpUH. 4
3.2 Temnepatypa. DHeprus TEIIOBOTO ABMKEHUS MOJIEKYI 2
3.3 YpaBHEHHE COCTOSIHUS HICATHHOTO Ta3a. ['a30BbIe 3aKOHBI. 6
3.4 B3aumusbie npeBpalieHust )KUAKOCTEN U ra3oB. 5

Kunakocrtu. TBeppie Tena.
3.5 OCHOBBI TEPMOIMHAMUKH. 9

4 OCHOBBI JIEKTPOJUHAMMKMU. 29
4.1 DNeKTpOCTaTHKA. 14
4.2 3aKOHBI MOCTOSIHHOTO TOKA. 9
4.3 DIEKTPUUYECKUMA TOK B PA3IMYHBIX CPElIax. 6

5 HTorosoe noBropeHue 5

6 Pe3epsn 4

BCEI'O: 102

11 kaace

Ne i/ PA3SAEJIKYPCA Kou-Bo 4acos
1. SJIEKTPOJIUHAMUKA 16
1.1 MaruuTHOE 10JIE.
1.2 DJNIeKTpOMAarHuTHasE MHIYKIIHS. 9
2. KOJIEBAHMH S 1 BOJIHBI 20
2.1 Mexanndeckue KojaecOaHus. 5
2.2 DNEeKTPOMarHUTHbIE KOJICOaHUs.
2.3 MexaHU4eCKHEe BOIHBI.
2.4 DNEeKTPOMarHUTHbIE BOJIHBI. 4
3. OIITUKA. 22
3.1 CBeTOBbBIC BOJIHBI. 16
3.2 W3nyuenue u CieKTpsl.
4, 9JIEMEHTBI TEOPUHX OTHOCUTEJBHOCTMN.




5. KBAHTOBASA ®U3UKA. 24
5.1 CBeTOBbIE KBAHTHI. 8
5.2 ATOM U aTOMHOE ApO. 16

6. OBOBIIAIOHIEE IOBTOPEHUME 7

1. CTPOEHMUE ¥ ABOJIIOLIUS BCEJIEHHON 10

Bcero 102

Onucanue yqeﬁno-MeTogmqecKoro H MaTepPpUAJTBHO-TEXHUIECCKOIO odecneyeHns

00pa3oBaTeIbHOIO Mpolecca
YMK obyuarommxcsi
VYueonuk cepun «Kiaccuueckuit kype» 10-11 kmaccesl. YuebHoe nmocobue st
o011eo0pa3oBaTeabHbIX OpraHnu3anuil. ba3oBelil U yriyOieHHbIH ypOBEHb.
Mockasa. [lon penaxmueit H.A. I1apdenTtseBoii. «IIpocBemenne».2020;

YMK yunrens
Bacunbera 1.B. Beepoccuiickast mpoBepounast padota: 11 kiracc: TUIIOBBIE 3aJaHUS.
®I'OC. — M,: U3narenscTBo 29K3amen», 2017.
I'pommeBa O.1. Dxcnpecc-auarHoctika. @usmka .10 xiracce.- M.: M3aarenseTBo
«Dx3ameny, 2014.
3opun H.W. DnexkruBHbI Kypc «Metosl penieHus puzndeckux 3aaad:10-11 kmacchbr. —
M.: BAKO, 2007.
Coxonoa C.A. ®uszuka.10 knacc. 60 IMarHOCTUYECKUX BAPUAHTOB. —
M.: U3narensctBo «HannonansHOE 00pa3oBanuey, 2012
TecToBbie 3a1anus 10 (pU3UKE B pucyHKax u yeprekax.10-11 kmacce/Cocraburens JILA.

I'opsosa. - M.: BAKO,2015.

VYueonuk cepun «Kiaccuueckuit kype» 10-11 kinaccel. YueObHoe nmocobue st
00111600pa3oBaTEIbHBIX OpraHu3anuid. bazoBelil 1 yriyOJeHHBINH YPOBEHbD.
Mocksa. ITox penaknueir H. A. [TapdentseBoii. «IIpocsemenne».2020
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