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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOro ypoBHS Ha ypOBHE CpeJHEro obmiero oOpa3zoBaHMs pa3padOTaHa HAa OCHOBE IMOJIOKEHHH M TpeOOBaHUI K
pe3ylbTaTaM OCBOCHHS OCHOBHOW oOpa3oBarenbHOU mporpammbl, npeacraBieHHbIx B OI'OC COO, a takke ¢ yu€roMm QenepaibHON paboueit
IIpOrpaMMbl BOCIIUTaHMS M KOHLENIMM IpenojaBaHus ydyeOHoro npenmera «Pusuka» B oOpa3oBareslbHbIX opraHu3auusax Poccuiickoit denepauuu,
peaTM3yIOLIMX OCHOBHbIE 00pa30BaTEIbHbIE IPOIPAMMBI.

Copneprkanue nporpamMMsl 1o (pu3Mke HampaBiIeHO HAa (GOPMHUPOBAHUE €CTECTBEHHO-HAYYHOM KapTHUHBI MHpa oOyuarommxcs 10—11 kiaccos npu
o0yueHuH uX (u3Mke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-AEATENBHOCTHOro nojaxoja. IIporpamma nmo ¢usuke cooTBeTCTBYeT TpeOOBaHUAM
OI'OC COO k mnuaHUpyeMbIM JIMYHOCTHBIM, INPEAMETHBIM WU METAalpeJMETHBIM pe3yjbTaTaM OO0OYy4YeHHs, a TaKKe YUYMTHIBAET HEOOXOJUMOCTb
peanu3anii MEXIPEIMETHBIX CBsI3e (DM3MKU C €CTECTBEHHO-HAYYHBIMU YYE€OHBIMH IpeaMeTaMu. B Heil onpenenstoTcss OCHOBHBIC HETH W3ydeHHS
¢u3uKM Ha ypoBHE CpeHero o0mero oopa3oBaHus, INIAHUPYEMBbIEC PE3YIbTaThl OCBOCHUS Kypca (DU3UKU: TMYHOCTHBIE, METAIpEIMETHBIE, TIPEIMETHBIE
(Ha 6a30BOM YpOBHE).

[Tporpamma 1o ¢pu3nKe BKIOYALT:

® IUIAHUPYEMBIC PE3YJIbTAaThl OCBOCHHUA KypcCa (I)I/I3I/IKI/I Ha 0a30BOM YPOBHE, B TOM HUCIIC ITPEAMCTHBIC PE3YJIbTATHI 110 TOAaM 06y‘IeHI/IH;

® cojepkaHue yueOHoro npeameta «dusukay mo rogam oOydeHusl.

®du3rka Kak Hayka 0 HauOolee OOIIMX 3aKOHAX MPHUPOMBI, BHICTYIAs B Ka4eCTBE y4EOHOrO MpeMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKIIAJI B
cucteMy 3HaHWI 00 okpyxatomeM wmupe. LIkompHBI Kypc (QHU3MKM — CHCTEMOOOPA3YIOIIMI Ui €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKONBKY (PU3MUYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB U SIBICHUI, U3y4aeMbIX XUMUEH, Ouonoruel, ¢puzndeckoit reorpadueii 1 acTpoHOMHUEH.
Hcnonb3oBaHue U akKTUBHOE NPUMEHEHHE (DU3MUECKUX 3HAHUU OMpeAelNseT XapakTep W pa3BUTHE Pa3HOOOPa3HBIX TEXHOJOTHH B cepe dHEepPreTHUKH,
TPAHCIIOPTA, OCBOCHHUS KOCMOCA, TIOJyYEHHUSI HOBBIX MAaTEPHAIIOB C 33JaHHBIMU CBOWCTBAMH W JPYTHX. V3ydeHWe (U3NKH BHOCHT OCHOBHOW BKJIAJ B
(GbOopMUPOBAaHNE €CTECTBEHHO-HAYYHOW KapTHHBI MHUpa oOydarommxcs, B (OPMHUPOBAaHHE YMEHWUH NPUMCHITh HAyIHBIH METOJ| TMO3HAHUS IIPH
BBITIOJITHEHUH UMH YICOHBIX UCCIICIOBAHUM.

B ocHOBY kypca GU3HMKH JUIS YPOBHS CpeIHETr0 OOIero o0pa3oBaHUs MOJIOKEH PSJT UACH, KOTOPBIE MOXKHO pacCMaTpUBATh KaK MPUHIIHITBI €T0
MOCTPOCHUSI.

Hoes yenocmunocmu. B COOTBETCTBUU C HEH Kypce SBISETCS JOTMYECKH 3aBEPHIEHHBIM, OH COJEPKHT MaTepHall U3 BCEX pa3fesioB (DH3HKH,
BKITIOUAET KaK BOMPOCHI KIIACCHYECKOH, TaK K COBPEMEHHOMN (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUU C HEW MaTepuan Kypca QU3MKH 00beIUHEH BOKPYr (u3mdeckux Teopwii. Bemymmm B Kypce sBIsieTCS
dbopMUpOBaHUE IPEIICTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pPUH, BEIIECTBE U MOJIE.



Hoes eymanumapuzayuu. E€ peanuzanus npeanosaraeT MCHOJIb30BaHUE T'YMAHUTAPHOTO MOTEHIUaNa (GU3NYECKON HAyKH, OCMBICIIEHUE CBSI3U
pa3BUTHs (PU3MKH C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMH, HDABCTBEHHBIMU U 3KOJIOTUYECKUMHU IPpOoOIeMaMu.

Hoes npuxnaomoui nanpasnennocmu. Kypc (u3MKM mpeamonaraer 3HAKOMCTBO C IIUPOKMM KPYrOM TEXHHYECKHX W TEXHOJOTHYECKUX
IIPUWIOKEHUN N3YYCHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocuszayuu peamn3yercsi MOCPEICTBOM BBEACHHUS 3JIEMEHTOB COJCPKAHUSA, MOCBIIIEHHBIX IKOJOTHUECKUM MPOoOIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKU U TEXHOJIOTHM, a Takke 0O0CYXIeHHus MpoOJieM paluoHaIbHOTO MPUPOIOINOIB30BAHUS M 3KOJIOTHYECKON
0€30MacHOCTH.

CTep)KHEBBIMU DJIEMEHTaMH Kypca (U3MKH Ha YpOBHE CpenHero ooiiero oOpa3oBaHUs SBISAIOTCA (u3nueckue Teopuu (GpopMupoBaHue
MPEJICTABICHUI O CTPYKTYpe MOCTPOCHHs (PU3UUYECKON TeopuH, poiu (HyHAAMEHTAIbHBIX 3aKOHOB M MPUHLMUIIOB B COBPEMEHHBIX MPEICTABICHUAX O
NpUPOJIE, TPAaHHULIAX TPUMEHUMOCTH TEOPH, IJIsl OMUCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH U MTPOIIECCOB).

CHUCTeMHO-IETETFHOCTHBIN TOJAX0 B Kypce (DM3MKH peam3yercsi MPeXae BCEro 3a CYET OpraHM3alUU IKCIEPUMEHTAIBHOW JESTEIbHOCTH
oOyuaromuxcs. Jlns Ga3oBoro ypoBHS Kypca (HU3MKH — 3TO HCHOJB30BAHUE CUCTEMBI (DPOHTANBHBIX KPAaTKOBPEMEHHBIX JKCIEPUMEHTOB H
1a0opaToOpHBIX paboT, KOTOPBIE B Mporpamme 1o (Gpu3nKe 00bETUHEHBI B OOIIMIA CITMCOK YYCHUYECKHUX MPAKTUYeCKHX paboT. Beiienenue B ykazaHHOM
nepevHe J1abopaTopHBIX pabOT, MPOBOAMMBIX JUIsl KOHTPOJIS M OLEHKH, OCYIIECTBIISIETCS y4YacTHHKaMHU O00pa3oBaTeIbHOIO Mpoliecca HCXOAs U3
0COOEHHOCTEM TMIIAaHMPOBAHUS M OCHalleHHs kaOuHeta Qusuku. Ilpu 3TOM oOecneuuBaeTcs OBJIaJeHHE OOYYAIOUMMHCS YMEHHMSIMU IPOBOAUTH
KOCBEHHbIE U3MEPEHUs, UCCIIE0BAaHUS 3aBUCUMOCTEN (PM3NUECKUX BEJTMYMH U TOCTAHOBKY OIBITOB 10 MPOBEPKE MPEI0KEHHBIX THIIOTES.

Bonpiioe BHUMaHUE yaenseTcs pelieHnto pacuéTHRIX U KaYeCTBEHHBIX 3afad. [Ipu sToM 17s pacu€THBIX 3a7a4 MPHUOPUTETOM SBIISIOTCS 33]1a4H C
SIBHO 3aJJaHHOW (PU3UYECKON MOJEINbI0, MO3BOJISIONINE NMPUMEHSATh W3YUEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak M3 OJHOTO pasjenia Kypca, Tak U
UHTETPUPYS 3HAHUS M3 Pa3HBIX pas3zienoB. J[Isi KauecTBEHHBIX 3a/a4 NMPUOPUTETOM SIBISIFOTCS 3a/aHUSl HA OOBSCHEHHWE MPOTEKaHHS (U3NIECKUX
SIBTICHUI U TIPOLIECCOB B OKPYIKAOIIEH JKU3HHU, TpeOyroue BpIoopa GU3NIECKON MOIEIH [T CUTYAIlMH TPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedoBanusmu OI'OC COO k maTepHaTbHO-TEXHUYECKOMY OOECIeUeHHI0 y4eOHOTO Mporecca 0a30BBI YpPOBEHb Kypca
(Gu3uKN Ha ypOBHE CPEAHEr0 O0IIero 00pa3oBaHMs JODKEH U3ydaThCsl B YCIOBUSAX MTPEIMETHOTO KaOuHeTa (PU3MKU MM B YCIOBHSIX MHTETPUPOBAHHOTO
KaOMHeTa MPeMETOB €CTECTBEHHO-HAYYHOT0 IMKJa. B kabuHere (U3MKN JODKHO ObITh HEOOXOAMMOE JIabopaTopHOE 000pyI0BaHKE IS BBHITIOJTHEHUS
yKa3aHHBIX B IpOrpaMMe Mo (PU3MKe YICHUYECKHX MPAKTUUYECKUX padoT U IEMOHCTPAIIMOHHOE 000PYAOBaHHE.

JleMoHCcTpanoHHOe 000py0BaHuE (HPOPMUPYETCS B COOTBETCTBMHU C MPUHLUIIOM MUHUMAIBHON JOCTATOYHOCTH U OOECIEUMBAET MOCTAaHOBKY
NEPEUUCIICHHBIX B IporpamMme Mo (U3MKe KIIOYEBBIX JIEMOHCTpPAIMi IJs MCCIEeOBaHMUSA H3Y4YaeMBIX SIBJICHUH W MPOLECCOB, SMIUPUYECKHX U
(byHIaMEHTATFHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopaTopHoe o0opymoOBaHHUE ISl YICHHYECKUX MPAKTUUECKHX padoT (GopmMupyercs B BHUIE TEMATHUYECKHMX KOMIUIEKTOB M OOCCIICYMBAETCS B
pacuére OJHOro KOMIUIEKTa Ha ABYX oOOydarommxcs. TemMaTHuecKHe KOMIUIEKTHI JabopaTOpHOTO 00OpYAOBAaHMS AOJKHBI OBITH TMOCTPOEHBI Ha
KOMIUIEKCHOM HCIOJIb30BaHUHU aHAJIOTOBBIX U IIU(PPOBBIX TPUOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPUTENbHBIX CUCTEM B BHJIE IIU(PPOBBIX J1a00paTOpUH.

OCHOBHBIMU LIETISIMHU U3Y4YeHUS PU3UKU B 00IIEM 00pa30BaHUU SBIISIOTCA:



(dbopMUpOBaHHE MHTEpPECA M CTPEMJICHHs OOyJaIOMUXCS K HAYYHOMY M3YYCHHUIO MPHUPOBI, PA3BUTHE UX MHTE/UICKTYAIbHBIX U TBOPYCCKUX
CIIOCOOHOCTEM;

pa3BUTHE NIPEICTABICHUN O HAYYHOM METO/I€ MTO3HAHUS U (OPMHUPOBAHUE HCCIIEA0BATEIHCKOTO OTHOLICHHS K OKPYKAIOIIUM SIBJICHUSIM;
dbopMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pPe3y/ibTaTa U3yueHUs OCHOB CTPOEHUS MaTepuu U PyHAaMEHTAbHBIX 3aKOHOB (DPU3UKH;
dbopMUpOBaHHE YMEHUN OOBSACHATH SIBJICHHSI C UCIIOJL30BaHNEM (DU3UUYECKUX 3HAHWIA U HAYIHBIX JIOKA3aTeIIbCTB;

q)OpMI/IpOBaHI/IC HpeHCTaBHeHI/Iﬁ O poJin (1)H31/IKI/I AT pa3sBUTUA APYTUX €CTECTBCHHBIX HAYK, TCXHUKHU U TEXHOJIOTHH.

JlocTrkeHne 3TuX Ienel oOecrednBaeTcs pelleHHEM CIEAYIOIUX 33/a4 B MpOIecce M3ydeHus Kypca (PU3MKU Ha YpOBHE CPEIHEro oOIIero

o0pa3zoBaHus:

HpI/IO6peTCHI/Ie CHCTEMBI 3HaHMUI 00 06I_HI/IX (I)I/ISI/I‘ICCKI/IX 3dKOHOMCEPHOCTSX, 3aKOHAX, TCOPHUAIX, BKIHOYasl MCXAHUKY, MOJICKYJIIPHYIO q)HSHKy,
QJICKTPOAUHAMUKY, KBAHTOBYIO (1)I/ISI/IKy H 3JICMCHTBI aCTPO(bI/ISI/IKI/I;

(dbopMUPOBaHNE YMEHHI TPUMEHSTh TEOPETUICCKHIE 3HAHUS TSI OOBSICHEHUS (DU3WYCCKUX SBJICHHUMA B IPUPOJIC U IS IPHHSITHS MPAKTUICCKIX
pPELIECHNI B TIOBCETHEBHOM KU3HU;

OCBOEHHE CIOCOOOB PEIICHUS DPA3IWYHBIX 3a/lad C SIBHO 3aJlaHHOM (M3MUYECKON MOMAENbIo, 3aJay, MOAPA3yMEBAIOIINX CAMOCTOSITEIFHOE
co3nanue (PU3NIECKOI MOJIETH, aICKBaTHON YCIIOBUSAM 3a/a4H;

IIOHUMAaHHUEC (1)I/ISI/IIICCKI/IX OCHOB H IIPUHIMIIOB I[eﬁCTBHﬂ TEXHUYCCKUX YCTPOﬁCTB U TCXHOJIOTMYECKHUX MPOLHECCOB, HUX BIHUAHUA Ha
OKPYXXAIOLIYIO CPENyY;

OBJIaJICHUE METOJaMU CaMOCTOSITENIFHOTO TIJIAHUPOBAaHUS M TMPOBENEHUS (U3NYECKUX OKCIEPUMEHTOB, aHajdn3a M WHTEPIpETaIiH
uH(pOpMalnH, ONpeieJIeHHs] JOCTOBEPHOCTH MOJTYYEHHOIO Pe3ybTaTa;

CO3/IaHWE YCIIOBUHN ISl pa3BUTUS YMEHUN MTPOCKTHO-MCCIICIOBATEIHCKON, TBOPUECKON NEATETLHOCTH.

Ilcuxonozo-neoazozuueckasn xXapakmepucmuka

I'pynna oOyuatomuxcst ¢ HOJIA - nmetn ¢ HapymeHMsMH (QYHKIMI OMOpPHO-IABUTaTeNbHOIO ammapaTa pa3Id4yHOrO 3THONATOreHEe3a,

nepeaBuraronmecsa CaMOoCTOATCIIbHO UKW C IPUMEHCHUEM OPTONCANYCCKHUX CPEACTB, UMCIOUNIMEC HOPMAJIbHOC IMCUXUYCCKOEC PAa3BUTUC U pa360qu/IBy}o

pedb.

JlocTaTOyHOE HWHTEIJIEKTYyaJdIbHOE pPAa3BUTHE Y O3THUX JI€Tel 4YacTo coYeTaeTrcs C OTCYTCTBUEM YBEPEHHOCTH B cele, ¢ OrpaHMYeHHOU

CaMOCTOSITENIbHOCTHIO, C MOBBIICHHON BHYIIAEMOCTHI0. JINUHOCTHAS HE3PETIOCTh MPOSIBIISIETCS B HAUBHOCTHU CYXJICHHM, c1aboif OpUeHTUPOBAHHOCTU B

OBITOBBIX U IMMPAKTHUYCCKUX BOIPOCAX KU3HU.



Ocoovie oopazoeamenvHbvle nompeodHOCMU

- 0053aTeNIbHOCTh HEMPEPHIBHOCTH KOPPEKIIMOHHO-PA3BUBAIOIIEIO IPOIEcca, PeaJnu3yeMoro, Kak uepe3 cojep)kaHue o0pa30BaTebHBIX
oOnacTei, Tak ¥ B IPOLIECCE MHANBUAYAIbHON pabOTHI;

- TpeOyeTcst BBEICHHE B CO/Iep KaHne 00YyUeHUs CIICIUAIBHBIX Pa3/ciioB;

- HEOOXOAMMO HCIOJIb30BAHUE CIIEIUAIBHBIX METOJIOB, MPUEMOB U CPEIACTB 0OyUeHHs (B TOM YHCIIE CHEIHATH3UPOBAHHBIX KOMITBIOTEPHBIX H
ACCHCTHUBHBIX TEXHOJIOTHI1), 00eCIeUnBAIOIINX PEeATH3aLUI0 «OOXOAHBIX MTyTeW» 00yUeHUS;

- UHIUBUYyanu3anus o0ydeHus Tpedyercs B O0bllel CTeNeHH, YeM JIsl HOPMaJIbHO pa3BHUBAroIIerocs peOEHKa,

- obecrieyeHre 0co00i MPOCTPAHCTBEHHON M BPEMEHHOM OpraHu3aluu 00pa30BaTeIbHON CPEIbl;

Jlnia 310it rpymnmbl oOydaromuxcs o0ydyeHue B 0011eo0pa3oBaTeIbHON MIKOJIe BO3MOXKHO IIPU YCIOBUU CO3JIaHUS JUId HUX 0e30apbepHOii cpepl,
o0ecrieyeHns CreaaIbHBIMU MPUCTIOCOOICHUSIME M HHMBHIyaIbHO aIallTUPOBAaHHBIM pabounm mectoM. [lomumo storo netn ¢ HOJIA myxnatoTcs B
pa3IMYHBIX BUAAX IMOMOIIH (B COMPOBOXKIECHUH HA YPOKaX, IOMOIIU B CaMOOOCITY)KMBaHUH), 9TO 00ECTIeYMBaeT HEOOXOAMMBIE B MIEPHUO/ HAYAIBHOTO
00y4YeHHS MAAIIAN PEKUM, TICUXOJIOTHYECKYIO0 U KOPPEKIIMOHHO-TIEJarOTHIECKYIO TIOMOIIb.

Ha n3ydenune ¢usmuku (60a30BbIii ypOBEHb) Ha YPOBHE CpeAHEro odmero oopazoBanus orBoautcs 136 gacos: B 10 kimacce — 68 yacoB (2 yaca B
Hezeno), B 11 kimacce — 68 yacoB (2 yaca B HEJIEIIO).

BocnurareJbHbINH OTEHIUAJ IPeAMeTa (PU3HKA.

BocnuratensHblil noTeHnuan yuebnoro npeamera «@u3nka» Ha ypoBHE CPEIHEro 00Iero oopa3oBaHus pealn3yeTcs Ha 1eATeIbHOCTHON
OCHOBE 4epe3: MpHUBJICUEHNE BHUMAHUSA 00yJaomuxcs K IEHHOCTHOMY aclleKTy H3y4aeMbIX Ha YPOKax sIBICHUH, OpraHu3auio paboTsl ¢ MoJydyaeMon
Ha ypoke nHpopMarmeid Gu3NnIecKoro coiep:kaHus, BKIIoYasi HHHOPMAIHIO O COBPEMEHHBIX JOCTIDKEHHUIX (DU3UKHU; aHATH3 U KPUTHYECKOE
OllCHUBaHKE MHPOPMALINHY; TPUMEHEHHE HA YPOKE MHTEPAKTHBHBIX ()OPM pabOTHI ¢ 00yYarOIIUMUCS: HHTEIUIEKTYAIBHBIX UT'P, CTUMYJIUPYIOIIAX
MI03HABATENBHYIO MOTHBALINIO 00YJArOIIUXCS; TUIAKTHIECKOTO TeaTpa, I'/ie TIOJIyYeHHBIC Ha YPOKE 3HAHHUS OOBITPBIBAIOTCS B TEATPATHHBIX
MIOCTAaHOBKAX; TPYIIIOBOM paboTHI Ml paboTHI B Mapax, KOTOPBIE yIaT 00YJaIoNMXCcsi KOMaHHON paboTe U B3aUMOJICHCTBHUIO C IPYTUMHU
00y4aromyUMUCs; WHUIMUPOBAHUE U TOJJIEPIKKY MCCIIEJOBATEIBCKOM IEATETbHOCTH 00YUYaIOIIMXCS B paMKax pealn3aliid UMUA UHAWBUIYAIbHBIX U
IPYMIIOBBIX UCCIIEI0BATEIBCKUX MPOEKTOB, YTO 1aeT 00YyJaIOUIMMCs BO3MOXKHOCTh PHOOPECTH HABBIK CAMOCTOSATEILHOTO PELICHHS TPOOIIEMBI,
pa3BUBAET yMEHUS HAOII0IaTh IPUPOJIHBIE SIBICHUS, BBITIOIHATE OIBITHI U SKCIIEPUMEHTAJIbHBIE UCCIIEI0OBAaHUS C UCIIOJIb30BAaHHEM U3MEPUTEIIBHBIX
npubOpoB, GOPMHUPYET HaBbIK T€eHEPUPOBAHUS U 0(pOpMIIEHHSI COOCTBEHHBIX MJIEH, HABBIK MMyOJIMYHOTO BBICTYIUICHUS TEepel ayuTopueH,
apryMEHTHPOBAaHUS M OTCTaUBaHMs CBOCH TOUYKH 3PEHUS; 3HAKOMCTBO CO cepamu MpodhecCHOHATbHON AeATENbHOCTH, CBSI3aHHBIMU C (QU3UKON, U
COBPEMEHHBIMU TEXHOJIOTHSIMHA, OCHOBAHHBIMHU Ha JOCTIKEHUSX (PU3NIECKON HAYKH, UYTO CIIOCOOCTBYET PA3BUTHIO MTPECTABICHUIA O BO3ZMOKHBIX
chepax Oyaymeit mpodeccHoHaTbHON AeTENHPHOCTH, CBSI3aHHOMN C (PM3UKOM, MMOJATOTOBKA K JaJIbHEHUIIIEMY OOYUYECHHIO B 3TOM HANPAaBICHUH U
OCO3HAaHHOMY BbIOOpPY oOyuaronmmucs Oyayiei npodeccun; ycTaHOBICHHE JOBEPUTEIbHBIX OTHOIICHUS MEXKAY YUYUTENIEM U yYCHUKaMHU,
CIOCOOCTBYIOLTUX MMO3UTUBHOMY BOCIIPUSTHIO yYaIllIUMHCS TpeOOBaHUH U MPOCHO yUUTENsl, aKTUBU3ALIMU WX TTO3HABATEIHHON AESITEIbHOCTU U
aKTUBHOCTH; MOOYX/JAEeHUE 00YJaIOUINXCS K COOIOJICHUIO HA YPOKE OOIIEHPUHATHIX HOPM MOBEJCHUS, TIPABUII OOIICHUS CO CTApIIMMHU (YIUTEISIMU) U



CBEPCTHHUKAMH (IIKOJIbHUKAMHM); HCIOJIb30BAaHHE BOCIUTATENbHBIX BOZMOKHOCTEH co/lep KaHus yueOHOTo MpeMeTa 4epe3 JeMOHCTPALIUIO
00yJaromIuMCcsi IPUMEPOB OTBETCTBEHHOTO, TPAXKIaHCKOTO TTOBEICHUS, TIPOSBIICHIS YEIIOBEKOIIO0MS U TOOPOCEpACUHOCTH; OpraHU3aIuio medcTa
MOTHUBHUPOBAHHBIX U 3PYAUPOBAHHBIX yUAITUXCS HAJ UX HEYCIEBAIOIIMMU OJHOKIACCHUKAMU.



COJEP)KAHUE OBYYEHUA
10 KJIACC

Pa3nes 1. ®u3nka u MeTOAbl HAYYHOI'0 TO3HAHMS

®usznka — Hayka o npupoze. Hayunsle MeTOAbI IO3HAHMS OKPYKAIOILEr0 MUpa. Poib 3KCIiEpUMEHTa U TEOPUH B MPOLIECCE TO3HAHMS ITPUPOJIBI.
OKCcIepUMEHT B (pu3HKe.

MopenupoBanue (uU3NYECKUX SABICHMH M npoueccoB. Hayunble runore3bl. PU3MUECKHE 3aKOHbI M TEOpPUU. ['paHHUIBI NPUMEHUMOCTH
¢u3nyeckux 3akoHOB. [IpUHIUI COOTBETCTBUS.

Posb 1 MecTo ¢u3nKku B GOPMHUPOBAHUU COBPEMEHHON HAYYHOW KapTUHBI MUPA, B IPAKTHUECKON ACATEIBHOCTH JIIOJICH.

Jlemoncmpayuu

AHajorosble ¥ HIU(PPOBBIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE JATUHUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBukeHue. OTHOCUTETFHOCTh MEXaHUYECKOTO BIKeHus. Cuctema oTcuéra. TpaekTopusl.

[TepemenieHne, CKOpPOCTh (CpelHSsI CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOPEHHE MaTepUalbHONW TOYKH, MX MPOEKIUU HA OCH CHUCTEMBI
koopauHat. CrokeHue MepeMeIIeHU U CII0KEHHE CKOPOCTEH.

PaBHOMEpHOE W PAaBHOYCKOPEHHOE TPSIMOJIMHEWHOE BIDKEHUE. | paduky 3aBUCIMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPCHHSI, ITYTH U TICPEMEIICHHUS
MaTepUaTbHOW TOUYKHA OT BPEMECHH.

CBoOoaHOe masieHne. Y CKopeHue CBOOOTHOTO TIaICHHUS.

KpuBonuneiinoe nBuxeHue. J[BrkeHHWE MaTepHAbHON TOYKH IO OKPYXHOCTU C TMOCTOSHHOW MO MOJYIIO CKOPOCTBIO. YTJIOBas CKOPOCTD,
JTuHeHas ckopocTh. [lepuon u wacrora obpamenus. LleHTpocTpeMuTenbHOE YCKOpEHHUE.

TexHUYECKHE YCTPOUCTBA U MPAKTUYECKOE IPUMEHEHHE: CITUAOMETD, IBMKCHHUE CHAPSIOB, IISMTHBIE U peMEHHBIE TIEpeIayu.

Llemoncmpayuu

Mopnenb cucTeMbl OTCUETa, HILTIOCTPALIMS KHHEMAaTHIECKUX XapaKTePUCTHK JIBHKEHUSL.

[TpeoOpa3zoBaHye ABMKCHHUN C UCITOIB30BAaHUEM IMPOCTHIX MEXaHH3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTRBE.

Hab6nronenue nBuxeHus Tema, OpOIeHHOTo MO YTIJIOM K TOPU30HTY M TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOTHOTO MaICHHUS.

HampasiieHrne CKOpOCTH NMPU ABMKEHUU TI0 OKPYKHOCTH.



Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yueHne HepaBHOMEPHOI'O IBUKEHUS C LEJIIO ONPEAEICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOLIEHMS MEXKIY IIyTSAMH, IIPOWJIECHHBIMHU TEJIOM 3a IIOCIEHOBATEJIbHBIE DPAaBHBIE IPOMEXKYTKM BpPEMEHHM IIpU
PaBHOYCKOPEHHOM JIBU’KEHHMM C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHUS IAPUKA B BA3KOU KUKOCTH.

W3ydeHue ABM>KEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[TprHuun otHocuTensHocTy ["anunes. [lepssiii 3akoH HeroToHa. MHepuuanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunuun cynepnosuuuu cwi. Bropoit 3akoH HproroHa st MarepuanbHOM Touku. Tperuit 3akoH HprooToHa s
MaTepHAIbHBIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepast kocMuueckas CKOpOCTb.

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

Tpenue. Buasl TpeHus (mokosl, ckoibxeHus, kadeHus). Cuna tpenus. Cyxoe TpeHue. Cuila TpEeHHS CKOJbXKEHHS W CHJIA TPEHUS IOKOSL.
Koaddurment tpenus. Cuna cOnpoTUBICHUS TPU JBUKEHUH TeJa B )KUAKOCTH WM Ta3e.

[TocTynaTensHOE M BpallaTesIbHOE ABH)KEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT cuiIbl OTHOCUTENIBHO OCH BpaleHusd. [1nedo cumbl. Y cnoBus paBHOBECUS TBEPAOIO TEA.

TexHuueckue ycTpoicTBa U NPAKTUYECKOE TPUMEHEHUE: TOAIUITHUKHY, ABUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHne nHEepLUUH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJl.

Bropoii 3akon HeroTona.

Hsmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CUJIBI YIPYTOCTH OT Ae(opMariuu.

Hesecomocts. Bec Tena mpu yCKOPEHHOM MOABEME U NAJCHUU.

CpaBHEeHME CHII TPEHUS TTOKOSI, KAUEHUSI U CKOJIbKEHUSI.

VYcnoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopuule pabomoi

N3yuenune aBuxeHus: Opycka 1mo HaKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCMMOCTHU CHIJI YIIPYTOCTH, BO3HUKAIOIIMX B MPY>KUHE U PE3UHOBOM 00pasIle, OT UX Aedopmanuu.

HccnenoBanue ycioBuil paBHOBECUs TBEPAOTO TEJA, UMEIOIIETO OCh BPAILECHHUS.



Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

Nmnynsc maTepuanbHONW TOUKH (TE€da), CUCTEMbl MaT€pUaIbHBIX TOueK. VMITylIbC CHIIBI U W3MEHEHUE UMITYJIbCa Tela. 3aKOH COXPaHEHHS
uMITyJibca. PeakTUBHOE IBUKEHHUE.

PaGora cuibl. MOIIHOCTH CHITBI.

Kunernueckas sneprusi MarepuanbHoi Touku. Teopema 00 M3MEHEHUN KHHETUYECKON SHEPTUH.

[TorenmuanbHas sHeprus. [loTeHmanpHas sHEPrus ynpyro aedhopMUpOBaHHOM MPYKUHBL. [loTeHIIMaNbpHAsS YHEPTUs Tesia BOJIM3U MOBEPXHOCTH
3emuu.

[ToTeHIManbHBIC U HETIOTEHIIMATbHBIC CHUIIbL. CBsI3b paOOThl HEMOTCHIIMAIBLHBIX CHUJI C U3MEHEHHEM MEXaHUYECKON dHEPTUHU CUCTEMBI TEJ. 3aKOH
COXpaHEHHUSI MEXaHUYECKON YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHNE: BOJOMET, KOTIED, MPYKUHHBIN MUCTOJIET, IBMKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

[Tepexon mOTeHIIMATBHON YHEPTHH B KHHETUUYECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomol

W3ydeHne abCOMIOTHO HEYNIPYToro yAapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHHUKOB.

HccnenoBanue cBs3u pabOThI CUITBI ¢ U3MEHEHHEM MEXaHWYECKON PHEPTUHU Tejla Ha MPUMEPE PACTSHKCHUS PE3UHOBOTO JKI'yTa.

Pa3nen 3. MoJsiekyasipuast puM3uKa M1 TepMOAUHAMHUKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYECKOI Meopul

OCHOBHBIE TOJIO)KEHUSI MOJIEKYJISIPHO-KHUHETUYECKOH TEOpUH M HX ONbITHOE oOocHOBaHHE. bpoyHoBckoe nBmxenue. uddysus. Xapakrep
JIBIDKEHUS M B3aUMOJICMCTBUS YaCTHIl BellecTBa. MoJIeNn CTPOEHHUS ra3o0B, KHUJIKOCTEH W TBEPIBIX T M 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE
9THX Mozeneil. Macca u pazMepsl Mosiekyin. KonnuectBo Bemectsa. [loctostHaass ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u e€ usMmepenue. lllkana remneparyp Llenscus.

Monenps uaeanbHoOro rasa. OCHOBHOE YpaBHEHHE MOJIEKYIISIPHO-KMHETHUECKOW TEOPUH HJIeaIbHOro ra3a. AOCOIIOTHAs TemiepaTypa Kak mepa
CpelHEeW KMHETHMYECKOW >HEpruy TEIUIOBOTO JBMKEHMs dacTul] ra3a. lllkama temmnepatyp KensBuna. 1'a30Bble 3akoHBI. YpaBHeHHe MeHnaeneeBa—
Knamneiipona. 3akon Jlamerona. M3omporeccsl B HaA€aTbHOM ra3e ¢ MOCTOSTHHBIM KOJUYECTBOM BemlecTBa. I padudeckoe mpencraBieHne n30mpoIeccoB:
U30TepMa, U30X0pa, n3o0oapa.

TexHuueckue ycTpolcTBa M MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu



OnbIThI, JOKA3bIBAIOUINE TUCKPETHOE CTPOCHHE BELeCTBa, (poTorpa@uu MOIEKyJ OPraHUYECKUX COCAUHEHUH.

OmnbITh! 10 AU(Y3UH KUAKOCTEH U Ta30B.

Mopnens OpOYHOBCKOTO JIBUYKEHHUSI.

Mogens onbita LlTepHa.

OnbIThI, JOKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHUSL.

Mopenb, HUTFOCTpUPYIOLIAsk IPUPOIY JABJICHUS ra3a Ha CTEHKHU cocyza.

OnBIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUS UJI€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomol

Omnpenenenne Macchl BO3/lyXa B KJIACCHON KOMHATe Ha OCHOBE U3MEpeHH 00bEMa KOMHATHI, IaBJICHUS M TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX/y ITapaMETPaMU COCTOSTHUS pa3peKEHHOI0 rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoauaaMudeckas cuctema. BHyTpeHHsIsI SJHEPTUsl TEPMOIMHAMHYECKON CUCTEMBI M CTIOCO0BI €€ n3MeHeHus. KommuecTBo TermoTsl 1 paboTa.
BuyTpeHHss SHeprus olHOATOMHOTrO MJI€aIbHOIO Tra3a. Buipl Teronepenayu: TEIIONPOBOIHOCTb, KOHBEKLINSA, U3TyUeHHE. Y AelibHas TEIIOEMKOCTb
BeniecTBa. KoanuecTBo TEMIOTHI Py TEILIONEpeaaye.

[Tonstne 06 agmabatHOoM mporecce. IlepBblit 3akoH TepMoauMHaMHMKH. IIpuMeHeHHe MepBOro 3aKOHa TEPMOJMHAMUKH K H3OMPOLIECCAM.
I'paduueckas naTepIripeTanys padboThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpatumMocTh MpoLeccoB B MpUpPoOIE.

TemoBele MamnHbl. [IpuHnMNB AeicTBUsS TemIoBBIX MamuH. [IpeoOpazoBaHus sHeprum B TEIUIOBBIX MamuHax. Ko3dduument mosnesHoro
neiictBus TermoBoi MamuHbl. [ukn KapHo 1 ero koo guiueHT noie3Horo AecTeus. DKoJ0rudeckue npoOaemMbl TEMIOIHEPTETUKH.

TexHUueckue ycTpoHCTBa U MPAKTUYECKOE TPUMEHEHUE: JBUTATEIb BHYTPEHHETO CrOpaHtsl, ObITOBOM XOJIOIUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHyTpeHHEW 3HEpruu Tejla IMpU COBEpIICHUWH PalOOThI: BBUIET MPOOKU M3 OYTBUIKU IMOJ JEHCTBHEM C)KAaTOro BO3/yXa, HarpeBaHUE
s¢upa B IaTyHHOU TpyOKe MyTEM TpeHUs (BUICOEMOHCTPALIHS).

W3menenne BHyTpeHHEH SHEpruy (TeMIlepaTypsl) Teja Mpu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Mopenu napoBoit TypOHMHBI, IBUTaTeNsi BHYTPEHHETO CrOPaHuUsl, pEaKTUBHOTO IBUTaTEJsl.

Yuenuueckuii sxcnepumenm, nabopamopuule pabomoi

N3Mmepenne yaenbHON TeMIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[Tapoo6pa3oBanue u kKoHaeHcanus. Vcmapenue n kumneHue. AOGCOMIOTHAS U OTHOCUTENIbHASI BIAXKHOCTh BO3ayxa. HaceieHHsiil map. Y aenbpHast
TEIII0Ta NapooOpa3zoBaHus. 3aBUCMOCTb TEMIIEPATYpPhl KUIIEHUS OT JIaBJICHUSI.



TBépnoe Teno. Kpucramnnueckue u amopdHbie Tena. AHU30TPONUS CBOWCTB KpucTauioB. JKuakue kpucramibl. CoBpeMeHHbIE MaTepUalbl.
[InaBnenue u KpucTayuM3anus. Y IenbHas TeroTa miasneHus. Cyoaumarus.

YpaBHEeHHE TEIJIOBOTO OanaHca.

TexHu4yeckue YCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHUE: THUTPOMETP M ICUXPOMETP, KAJTOPUMETP, TEXHOJOTUM MOJyYEHHUS COBPEMEHHBIX
MaTepHayioB, B TOM YKCJI€ HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIIICHHBIX MapOB.

Kunenue npu MoHWKEHHOM JTaBJICHHH.

CniocoObI U3MEPEHUS BIAKHOCTH.

HalGmonenue narpeBaHus U IUIaBJICHUS KPUCTAJUTMYECKOTO BEIIIECTBA.

JleMOHCTpanus KpUCTalIoB.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomol

H3mepeHne 0OTHOCUTEIHHOM BIIaXKHOCTH BO3/yXa.

Paznes 4. DinekTpoamHaMuKa
Tema 1. Dnexkmpocmamuxa

3HeKTpH3aHI/IH TCII. aﬂeKTpI/ILIeCKI/II\/'I 3apsan. I[Ba BUJAa JSJICKTPUYCCKUX 3apsaJ0B. HpOBO,Z[HI/IKI/I, JAUDJICKTPUKU W HOJYIIPOBOAHHKH. 3akoH
COXPAHCHUS IJICKTPUUICCKOr'o 3apsdaa.

B3aumopeiictBue 3apsiioB. 3akoH Kynona. ToueuHbIN 2JIeKTpUUECKUH 3apsi. DieKTpuueckoe mose. Hanpspk€HHOCTh 3JIeKTPUYeCKOro TMOJIs.
[IpyuHIHKI cynepno3uuy JIEKTPUYECKUX MoIel. JIMHNK HanpsyKEHHOCTH 2JIEKTPUYECKOTO MOJIS.

PaGora cun snexrpocratnueckoro mois. Ilorennuan. PazHocTs moteHnuanoB. [IpoBOJHUKKM W AMAIEKTPUKH B DJIEKTPOCTATHYECKOM IIOJIE.
JusnexTpuueckasi IPOHUIIAEMOCTb.

9J'ICKTpOéMKOCTB. KOH)ICHC&TOp. QHCKTpOéMKOCTB IJIOCKOI'O KOHJACHCATOPA. 3Hepr1/15{ 3apsAKCHHOTI'O KOHACHCATOPA.

TexHudeckue yCTpOﬁCTBa U TOPAKTHYCCKOC MTPHUMCHCHUC. OJICKTPOCKOII, J3JICKTPOMETP, IJICKTPOCTATHUYCCKAA

AIEKTPONPUOOPOB, KOHIEHCATOP, KOMMMPOBAIBHBIN anmnapar, CTPYHHBIN TPUHTED.
Llemoncmpayuu

3almuTa, 3a3€MJIICHUC

VY CeTpoiCTBO M IPUHIHAIT AEHCTBUSA 3JEKTPOMETPA.
B3anmoneiicTBre HaAIEKTPU30BAHHBIX TE.
DJIEKTPUYECKOE MOJIE 3apsIKEHHBIX TEl.
[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.
DIeKTpOoCTaTUYECKas 3alluTa.



JIMDIEKTPUKHU B AJICKTPOCTATHYECKOM IT0JIE.

3aBUCHUMOCTbD AJIEKTPOEMKOCTH IIOCKOT'O KOHJIEHCATOPA OT TUIOLIAAM IIACTUH, PACCTOSHUS MEXI1Y HUMHU U JTUAJICKTPUUECKON MPOHUIIAEMOCTH.
DHeprus 3aps>KeHHOT0 KOHJIEHCATopa.

Yyenuueckuii sxcnepumenm, 1abopamophule pabomol

N3mepenue 351eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunplx cpeoax

DJIEKTPUUYECKUH TOK. Y CIIOBUS CYILIECTBOBAHMS AJIEKTPUUECKOro Toka. Mcrounuku Toka. Cuna Toka. [1ocTOsSHHBIN TOK.

Hanpsixenue. 3akon OMma 11 yyacTka LEIu.

DJIEKTPUUYECKOE CONMPOTHUBIICHHE. YIEJIbHOE CONpPOTUBIIEHHE BemiecTBa. llocienoBarenbHOe, NapajIeIbHOE, CMEIIAHHOE COEAMHEHUE
IMPOBOJHUKOB.

Pabota anexkTpuueckoro Toka. 3akoH [[xoymns—JIenna. MOmHOCTD 371€KTPUIECKOTO TOKA.

DIEeKTPOABUKYIIAs CHJIAa M BHYTPEHHEE COMPOTUBIIEHNE UCTOYHUKA ToKa. 3akoH OMa JIJisl OJTHOM (3aMKHYTO#) anekTpuueckoit nenu. KopoTtkoe
3aMbIKaHHC.

DNEKTPOHHAs IPOBOAUMOCTD TBEPABIX METAJUIOB. 3aBUCUMOCTb COIIPOTUBIIEHHSI METANIOB OT TeMIepaTypbl. CBEpXIPOBOAUMOCTb.
DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoguuku. CoOCTBEHHAs! U IPUMECHAs TPOBOJIUMOCTh MOJIYNIPOBOAHUKOB. CBolicTBa p—N-niepexoaa. I1omynpoBoJHUKOBEIE TPUOOPHI.
DNEKTPUYECKUH TOK B pacTBOPAx M pacIulaBax 3JIEKTPOJIUTOB. DIEKTPOIUTHUECKAS JUCCOLMALUS. DIIEKTPOJIN3.

OnexTpuueckuil Tok B razax. CaMoCTOSTENbHBIN U HECaMOCTOSTENbHbIN pa3psaa. Monnus. [1na3ma.

TexHuuyeckue ycTpoicTBa M MPaKTUUECKOE MPUMEHEHHUE: aMIIEPMETP, BOJIbTMETP, PEOCTAT, HCTOUHUKH TOKA, 3J1€KTpOHArpeBaTeabHble MPUOOpHI,

3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTHUBIICHUS, BAKyyMHBIH AMOJ, TEPMUCTOPHI U (POTOPE3UCTOPHI, MOTYNPOBOJHUKOBBIA AHO,
rajgbBaHUKa.

Llemoncmpayuu
N3mepenue cuiibl TOKa U HAPSHKEHUS.

3aBUCHMOCTD CONIPOTUBJICHUA NUINHAPHUYICCKUX ITPOBOAHUKOB OT IUIMHBI, TUIOIIAAU IMOIICPECUYHOTO CCUCHUA U MaTCpUaja.
CMmemanHoe COCAUHCHUEC ITPOBOJIHUKOB.

[Ipsimoe u3mepeHue 3AeKTpoABMKYIIEH cuibl. KOpoTKoe 3aMbIkaHKE TaIbBAHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTHUBIICHMUSL.
3aBHUCHUMOCTH COIIPOTUBJICHUA METAJIJIIOB OT TEMIICPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOJIUTOB.

NckpoBoii pa3psan U MpoOBOJUMOCTh BO3/1yXa.

OaHOCTOPOHHSISI MPOBOJUMOCTD JHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul



W3ydeHre CMEIIaHHOTO COSAMHEHUSI PE3UCTOPOB.

N3mepenue 371eKTpoaBUKYIIEH CUITbl HICTOYHUKA TOKA U €0 BHYTPEHHEr0 COMPOTUBIICHHUS.

HabGmonenue anexrponusa.

Me:xnpeaMeTHblie CBSI3U

Wzyuenune xypca ¢usuku 6azoBoro ypoBHs B 10 Kiacce OCyIIECTBISIETCS C Y4ETOM COJEP)KATENBHBIX MEXKIPEIMETHBIX CBS3EH C KypcaMu
MaTeMaTUKH, OMOJIOTUU, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemuule noHAmMuUs, CBA3aHHBIE C U3YYEHUEM METOJI0OB HAyYHOTO IMO3HAHUSA: SIBIICHUE, HAYYHbIN (haKT, TUMoTe3a, (u3nuecKas BeITUYHHA,
3aKOH, TEOpUSsl, HAOIIOACHNE, YKCIIEPUMEHT, MOJICIMPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelnieHUe CHUCTEMbl ypaBHEHUH, NMuHeiHas (yHKus, napaboina, rumepbona, ux rpa@uKkd U CBOMCTBA, TPUTOHOMETPUYECKHE
(GYHKIUM: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXIECTBO, BEKTOPHI U UX MPOEKIIMH Ha OCH KOOPJUHAT, CJIOKECHHE
BEKTOPOB.

buonocusi: MexaHMYeCKOe JIBIDKEHUE B )KUBOU Tpupoje, nuddysus, ocMoc, TEII000MEH KUBBIX OPTaHU3MOB (BHIIBI TEIUIONEPEIAYH, TEIUIOBOC
PaBHOBECHE), HIEKTPUUECCKUE SBJICHUS B )KUBOU MPUPOJIE.

Xumus: IUCKPETHOE CTPOCHUE BEUIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BELIECTBA, MOJSIpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TET,
JKUJKOCTEN U Ta30B, JIEKTPUUECKHE CBOMCTBA METAIIOB, JIEKTPOIUTHYECKAs JUCCOLMAIINS, TaJIbBAHUKA.

T'eocpaghus: BAAXKHOCTH BO3/1yXa, BETPHI, 0apOMETpP, TEPMOMETP.

Texnonoeus: mpeoOpa3zoBaHHe IBUKEHHM C HCIOJIH30BAHUEM MEXAaHU3MOB, YUYET TPEHHUS B TEXHHUKE, MOJIIMITHUKHU, HCIOJIb30BaHHE 3aKOHA
COXpaHEHUs] MMIYyJbCa B TEXHUKE (pakeTa, BOJAOMET W JPYrue), IBUTATENhb BHYTPEHHErOo CropaHusi, mapoBas TypOWHa, OBITOBOM XOJOIUIBHUK,
KOHJIUIIUOHEDP, TEXHOJIOTHH TOJYyUYEHUsS COBPEMEHHBIX MAaTepUaioB, B TOM YMCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH, DJIEKTPOCTAaTHYECKas 3aluTa,
3a3eMJIEHUE AJIEKTPOIPUOOPOB, KCEPOKC, CTPYHHBIN MPUHTED, JICKTPOHATPEBATEIbHBIC TPUOOPHI, SJIEKTPOOCBETUTEIbHBIEC TPHUOOPHI, TAIbBAaHUKA.

11 KUIIACC

Pasnen 4. DaekTpoamHaMuka

Tema 3. Maznummnoe none. I1eKmpomazHUmMHAA UHOYKYUA

[TocTositHHbIE MarHUTHL. B3aumMoaeicTBUE MOCTOSHHBIX MarHUTOB. MarHuTHoe mnosie. Bektop mMarHutHOM wHAyKuuMH. [IpuHIun cynepno3unuu
MAarHUTHBIX Mojed. JInHun MarauTHON MHAYKUMKU. KapThHa JIMHUNA MarHUTHOW UHAYKIWH MOJIA MOCTOSHHBIX MArHUTOB.

MarautHoe moJie MPOBOJHHUKA C TOKOM. KapTWHa JMHWN WHIYKIMKA MArHWTHOTO TMOJS JJIMHHOTO MPSIMOTO MPOBOJHHUKA W 3aMKHYTOTO
KOJIBIIEBOT'O MPOBOJIHUKA, KAaTYIIKU ¢ TOKOM. OnbIT OpcTena. BzanmoeiicTBre NpoOBOIHUKOB C TOKOM.

Cuna Ammepa, €€ MOJyJib U HallpaBJICHUE.

Cuna JlopeHnua, e€ MOAyJb U HallpaBiieHHE. J[BrKeHNe 3apsHKEHHON YaCTULIBI B OTHOPOTHOM MarHUTHOM mone. Pabora cuisl Jlopenna.



SIBiieHME JIEKTPOMArHUTHOM MHAYKIUK. [I0TOK BEKTOpa MArHUTHON MHAYKIUU. DJICKTPOABUKYILAS CHJIA MHIYKIIMU. 3aKOH JIEKTPOMArHUTHOMN
uHaykuuu Papanest.

BuxpeBoe snexktpuyeckoe mnose. IIeKTPOABIKYIIAs CUJla MHIYKIUKA B TMIPOBOJHUKE, JBMXKYIIEMCS MOCTYMATEILHO B OJHOPOIHOM MarHUTHOM
ToJIe.

[IpaBuiio Jlenna.

NHayKTUBHOCTD. SIBICHME CAMOMHIYKIIUU. DJIEKTPOABUKYIIAS CUJIa CAMOUHIYKIIUH.

DHeprusi MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckue yCTpOMCTBA H MPAKTHYECKOE MPUMEHEHHE: IIOCTOSHHbIE MATHUTHI, 3JIEKTPOMArHUThI, 3JIEKTPOJBUIATENb, YCKOPUTEIU
AJIEMEHTAPHBIX YaCTHULI, UHAYKIMOHHAS M1€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE AJIEKTPOHHOTO My4YKa MAarHUTHBIM T10JIEM.

JIuHUM MHIYKIUY MarHUTHOTO MOJIS.

BzaumopeincTeue A1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[ericrBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBlieHME DNEKTPOMAarHUTHOW UHAYKIUH.

[IpaBuiio Jlenna.

3aBUCHUMOCTBD AJIEKTPOJBIKYIIEH CHIIBI HHAYKIIMH OT CKOPOCTH U3MEHEHHUSI MArHUTHOTO TTOTOKA.

SIBrieHME CAaMOMHTYKIINY.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yueHrne MarHuTHOTO MOJISL KATYLIKH C TOKOM.

HccnenoBanue nercTBus MOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.

UccnenoBanue siBIeHUs 3J€KTPOMarHUTHOW MHIYKIUU.

Paszgea S. KosieOanusi 1 BOJIHBI
Tema 1. Mexanuueckue u I1eKmpomMazcHumHvle KOae0anus
Konebarenbnas cuctema. CBOOOIHBIE MeXxaHUYEeCKHEe Kosiebanus. ["apmonnueckue konebanus. [lepuon, yactora, ammmryaa u (aza konedaHUH.
[Ipy>XvHHBIA MasTHUK. MaTeMaTHYECKU MasTHUK. Y paBHEHUE TApMOHUYECCKUX KoseOanuii. [IpeBparieHue s3Hepruu Mpu rapMOHUYECKUX KOJICOAHUSX.



Koneb6arenbHblil KoHTYp. CBOOOJHBIE JIEKTPOMArHUTHbIE KOJEOaHHs B UI€AIbHOM KOJe0aTeIbHOM KOHTYpe. AHAJIOIHs MEXKAY MEXaHUUECKUMHU
U JICKTPOMAarHUTHBIMU KoJiebanusimu. @opmyna TomcoHa. 3aKOH COXpaHEHHS YHEPTUU B HICATBHOM K0JIeOaTeIbHOM KOHTYPE.

[IpencraBnenne o 3aTyxamImuX KoyieOaHUsAX. BBIHYKIeHHbIE MexaHudeckue kojeOaHus. Pezonanc. BbvIlHyXIEeHHBIE 3JEKTPOMArHUTHBIC
KoJIeOaHMs.

[lepemennsiii Tok. CuHYyCOMAANBHBIN IEPEMEHHBIN TOK. MOITHOCTh IEPEMEHHOIO TOKA. AMIUIMTYAHOE U JEHCTBYIOIEE 3HAUEHNUE CUJIbI TOKa U
HaIPSDKECHUS.

Tpancpopmarop. IlpousBoacTBo, mnepenaya M NOTpPeOIEHHUE 3IEKTPUUECKOM HHEPruu. OKOJIOIMYECKHME PUCKH MpPU  IIPOU3BOJCTBE
9N1eKTpodHeprun. KynbTypa ncnob30BaHus IEKTPOIHEPTUH B ITIOBCEIHEBHOM JKU3HM.

TexHnuecKkue yCTpoiCTBa U MPAKTUYECKOE IPUMEHEHHE: MIEKTPUUECKUI 3BOHOK, TEHEPATOP MEPEMEHHOTO TOKA, JIMHUY 3JIEKTpoIIepeay.

Jlemoncmpayuu

HccnenoBanue napameTpoB Kosie0aTeNbHOM cucTeMbl (IPY>KMHHBIN WJIM MAaTEMATUYECKUN MasITHUK).

HaGuroieHne 3aryxaromux KojaeOaHui.

WccnenoBanue cBONCTB BbIHYX/IEHHBIX KOJI€OaHUH.

Habmronenue pe3onanca.

CB00OOIHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

OcuusutorpaMMsl (3aBUCUMOCTH CHJTBI TOKA M HAIPSKEHUST OT BPEMEHH ) JJ1s 2JIEKTPOMAarHUTHBIX KOJIeOaHU.

Pe3onaHc nipu nocnenoBaTenbHOM COEAUHEHUH PE3UCTOPA, KATYIIKH HHAYKTUBHOCTH M KOHJEHCATOPA.

Monenb TMHUY 37IEKTPOIIepe1adH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

HccnenoBanue 3aBUCUMOCTH NIEpUOAA MajbIX KOJIEOAHU Ipy3a HA HUTU OT JUIMHBI HUTU U Macchl rpy3a.

HccnenoBaHue nepeMeHHOI0 TOKa B IIETIH U3 MOCIEA0BATEIbHO COETMHEHHBIX KOHIEHCATOPa, KaTYIIKU U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoMazHUNHbIE 60TTHbL

MexaHuueckre BOJIHBIL, YCII0BUA pacipocTpaHeHusd. [lepuon. CkopocTs pacnpocTpaHeHMs U IIMHA BOJIHBL. [lonepednble U Mpo10JIbHBIE BOJIHBI.
WnTepdepenius u audpakiius MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [’ pomMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

ONEKTPOMAarHUTHHIE BOJIHBI. Y CIIOBUS M3Iy4EHUs 3JEKTPOMAarHUTHBIX BOJH. B3ammuas opueHtanusa Bektopos E, B, V B anexTpoMarHuTHOMR
BosiHe. CBOMCTBa 3JEKTPOMAarHUTHBIX BOJIH: OTpa)K€HHE, MpeloMJIeHue, mossipusanus, Audpakuus, uatepdeperius. CKOpocTh 31EKTPOMAarHUTHBIX
BOJIH.

[Ikana 351eKTpOMarHuTHBIX BOJIH. [IpuMeHeHne 371eKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpyHLIHMIIBI pagUOCBA3HU U TeAeBUACHUA. Pagronokanmys.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl.



TexHuueckue yCcTpoHUCTBA M MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIE MHCTPYMEHTHI, YJIbTPA3BYKOBAsl IMarHOCTHUKA B TEXHUKE M MEIHIIMHE,
panap, paauonpuéMHUK, TeIeBU30p, aHTeHHa, Tesnedon, CBY-neus.

Llemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE MOMEPEUHBIX U MPOJIOJIBHBIX BOJIH.

Konebuomeecs Teno Kak HCTOYHHK 3BYKA.

Habmroienue oTpaskeHus U MpeioMIICHHS] MEXaHUUECKHUX BOJIH.

Habmonenue nnrepdepeHnu u AUPpakiuyd MEXaHUUYECKUX BOJIH.

3BYKOBOH pE30HAHC.

Habmoenue cBsi3u rpOMKOCTH 3BYKa U BHICOTHI TOHA C aMIUTUTYAON M YaCTOTOM KOJICOaHHIA.

HccnenoBanue CBOMCTB AIIEKTPOMArHUTHBIX BOJIH: OTPaXEHUE, IPETOMIICHHE, TIOJISIPU3AIHs, JU(paKius, HHTephEpeHIIHs.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMoanHetHOE pacipOCTpaHEHUE CBETa B OAHOPOIHOM cpefe. JIyd cBeTa. TodyeuHblid HCTOYHHK CBETA.

OTtpakeHue cBeTa. 3aKOoHbI OTpaxkeHus cBeta. [locTpoenne n300paxxeHui B IMIIOCKOM 3€pKale.

[Tpenomnenue cBeTa. 3aKOHBI TpeOMIIEHUS cBeTa. AOCONIOTHBIN MoKa3aTenb npenomiieHus. [lomHoe BHyTpeHHee oTpakenue. [IpeaenbHblil yroa
MOJIHOTO BHYTPEHHETO OTPAKEHUS.

Hucniepcus ceera. CioxxHbIH coctaB Oenoro cera. L[Ber.

Cobuparoiue U paccenBarolye JUH3bI. ToHKas nuH3a. DOKYCHOE pacCTOSIHUE M ONTHYecKas cuia TOHKOW JuH3bL. [locTpoeHne nzobpaxkeHuii B
coOMparoIIMUX U PacCeUBAIONIUX JIMH3aX. DOopMysia TOHKOM JIMH3BL. Y BETUYCHHE, TaBaeMOE JTMH30M.

[Ipenensr TPUMEHUMOCTH TEOMETPUUYECKOU ONTHKH.

Bonnosas ontuka. Mntepdepennus cBera. KorepeHTHbIE HICTOUHUKH. Y CI0BUS HA0JI0/IEHUSI MAKCHMYMOB U MUHUMYMOB B MHTE€P(EPEHIIMOHHON
KapTHUHE OT IBYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakmus cBera. JudpakimonHas pemérka. YclIoBUe HAOMIOEHUS TJIaBHBIX MaKCHUMyMOB TIpU TMaJ€HUUM MOHOXPOMATHYECKOTO CBETa Ha
TUGPAKITUOHHYIO PEHIETKY.

[Monspu3zanus ceera.

TexHUuyeckue YCTPOHCTBA W TPAKTHUECKOE NPUMEHEHHWE: OYKH, Jyma, (oTroammapar, MPOEKIMOHHBIA ammapar, MHKPOCKOI, TEIeCKOTl,
BOJIOKOHHAS ONTUKA, TU(PpaKIIMOHHAS PEIIETKA, MOJISPOHI.

Jlemoncmpayuu

[IpssMonHEITHOE pacpocTpaHeHne, OTpaKEeHNE U TIpesloMiIeHre cBeTa. ONTHYECKHEe TPUOOPHI.

[TonHoe BHYTpeHHEe oTpakeHre. Moielib CBETOBO/IA.

HccnenoBanue CBOMCTB M300paKEHHM B JIMH3AX.

Monenn MUKpOCKOIa, TEIECKOIA.



Hab6nronenue naTepdEepeHIInm CBETA.

HaGmonenue nudpaknuu ceera.

Hab6monenue qucnepcuu ceerta.

[TomyyeHne ciekTpa ¢ MOMOIIBIO TPU3MBI.

[Tomyyenue crekTpa ¢ MOMOIIBIO JUPPAKITUOHHON PEHIETKH.
HaO:roieHue mossipu3aiyy CBETa.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomuvl
H3amepenue mokasaTesst MpeIoMIICHHS CTEKIIA.
HccnenoBanue CBOWCTB M300pKCHUH B JIMH3AX.
HabGnronenue qucnepcuu certa.

Pa3nes 6. OcHOBBI cienUAJIbLHONH T€OPUH OTHOCUTEIbHOCTH
FpaHI/IIIBI IMPUMCHUMOCTU KJTACCUYECKOM MEXaHUKH. HOCTy.]IaTI)I CHGIII/IaJII)HOI\/JI TCOPHUU OTHOCUTCIIBHOCTH: MHBAPHAHTHOCTE MOAYJIA CKOPOCTHU
CBETa B BaKyyMe, IIPUHLIUII OTHOCUTEIBHOCTH DWHIITEMHA.
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMEUIECHUE BPEMEHU U COKPAILLIEHUE JITTUHBI.
OHEeprus U UMIYJIbC PEIATUBUCTCKON YaCTHILIBI.
CBs13b MaccChl C SHEPTUEN U UMITYJILCOM PEIATUBUCTCKOM YaCTHUIIBI. DHEPTUS OKOS.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmul K6AHMOGOI ONMUKU
®oronsl. opmyna [Inanka cBa31 s3HEeprun GOTOHA C €ro YaCTOTOW. DHEPTUs U UMIYJIbC POTOHA.
OtkpeiTe U uccienoanue Qgorodpgpexra. Ombitel A. I'. CroneroBa. 3akoHbl ¢orodddexra. YpaBHeHue DiHIITeHHa a1 Gorodddekra.
«Kpacnas rpanuna» gortosddexra.
Hasnenue ceera. Onbitel [1. H. JIeOenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHuueckue ycTporucTBa U MPAKTUYECKOEe MPUMEHEHHe: (POoTorIeMeHT, (OTOIaTUMK, COTHEYHAs OaTapes, CBETOAUOI.
Jlemoncmpayuu
®dotor(hdekT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHEIHETO GoTodddexra.
CBeTOoanoOI.
Conneunas Oatapes.



Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. Ombitel Pesepdopna mo paccesnuto o -dactuim. [lmanerapnas mozmens aroma. Ilocrynarer bopa. Msnyuenune u
noromeHne (OTOHOB MPHU Mepexoie aToMa ¢ OJHOTO YPOBHS SJHEPTUU Ha APYyror. Bunel cniektpoB. CeKTp ypoBHEH HEPruy aToMa BOJIOPOIA.

BoutHoBBIE cBOMcTBa yacTull. Bosubl ne bpoins. KoprycKyisspHO-BOJIHOBOM Jyaiu3M.

CroHTaHHOE U BBIHY)KJIEHHOE U3JIyUEHHUE.

TexHuueckue ycTpolcTBa U IPAKTUYECKOE IPUMEHEHUE: CIIEKTPAIbHbBIN aHaIN3 (CIIEKTPOCKOI), JIa3ep, KBAHTOBBI KOMIIBIOTED.

Jlemoncmpayuu

Mogenb onbiTa Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habumroienne nuHelyaThIX ClIEKTPOB U3JIYUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HabGmronenue nuHeiyaToro crekTpa.

Tema 3. Amommnoe aopo

OKCIIEpUMEHTBI, JIOKa3bIBAIOIINE CIOXKHOCTh CTpoeHus sapa. OTkpeiTHe paguoakTuBHOCTH. OnbIThl Pesepdopaa mo ompeneneHuio cocraBa
paTuoakTUBHOrO n3nydeHus. CBoiicTBa anbda-, 6eTa-, raMMa-u3iydeHus. BiausHue paguoakTHBHOCTH Ha )KUBbIE OPTaHU3MBI.

OTkpbITHE IPOTOHA U HeWTpoHa. HyknonHas mozens spa ['eiizenOepra—lBanenko. 3apsan sapa. MaccoBoe uucino siipa. M3oromnsl.

Anbda-pacniaa. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacna. 'amMa-u3iaydeHue. 3aKkoH paAMOaKTUBHOTO pacnaja.

DHeprus cBA3M HYKJIOHOB B sifpe. SnepHblie cuibl. JlepekT Macchl sipa.

S nepusle peakuuu. JleneHne U CHHTE3 SAEP.

SAnepusiii peaktop. Tepmosnepusit cuares. [Ipo0ieMbl 1 TePCHEKTUBBI SIEPHON IHEPIeTUKHN. DKOJIOTUYECKUE ACTIEKTHI SACPHON SHEPTreTHKH.

OnemeHTapHble YacTULIbl. OTKpPBITHE TO3UTPOHA.

MeToab! HaOIIOICHHS U PETUCTPALIUH SJIEMEHTapHBIX YacTHUII.

dyHaMeHTaIbHbIE B3auMoAeHcTBUSA. EquHCTBO hr3nyeckoit KapTUHBI MUpA.

TexHuueckue ycTpoicTBa U MPAaKTUYECKOe IPUMEHEHHE: T03UMETp, Kamepa BuiibcoHa, siiepHblil peakTop, aToMHas 6omMoa.

Llemoncmpayuu

Cu€TurK MOHU3HPYIOLIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpekoB vacTuil (10 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBI aCTPOHOMHUM M aCTPOPU3UKH



Otansl pazBUTHs acTpoHOMUHU. [IpuknanHoe 1 MUPOBO33PEHYECKOE 3HAYECHUE ACTPOHOMUMU.

Bup 38é3nH0r0 HebGa. Co3Be3nus, spKue 3BE3IbI, ITTAHETHI, X BUAUMOE JABIKEHHE.

ConneyHas cucrema.

Connue. Conneunast akTUBHOCTh. Mcrounuk sHeprun CosiHua M 3BE31. 3BE3bI, UX OCHOBHBIE XapaKTEpUCTHKHU. /lnarpamma «crneKTpaibHbIN
KJIAaCC — CBETUMOCTbHY». 3BE3/bl IJIaBHOW IOCJIEN0BATEIBHOCTH. 3aBHCHUMOCTh «Macca — CBETUMOCTb» Ul 3BE37 IJIABHOM I10OCIEA0BATEIbHOCTH.
BuyTtpennee ctpoenue 38€311. COBpeMEHHbIE IPEACTABICHUS O TPOUCXOKACHUH U 3BOTOLMH CoJIHIA U 3BE3/. DTallbl )KU3HU 3BE3 .

Muineunsiii [1yTe — Hamia ['anaktuka. [lonoxxenne n aeuxkenne Connua B ["anaktuke. Tunbl ranaktuk. PaaroranakTuk ¥ kBazapbl. YEpHbBIE BIPHI
B fAJIpax rajakTUK.

Bcenennas. Pacmiupenue Beenennoii. 3akon Xa60:ma. Pasberanue ranaktuk. Teopus bonbiioro B3psiBa. PenukToBoe u3nydeHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepewénnpie npo6iieMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habmionenust HeBOOPYKEHHBIM TJ1a30M C MCTIOIB30BAHUEM KOMIBIOTEPHBIX MPUIOKEHUH Il ONpEeNICHHsI TOJI0XKEeHNUSI HEOECHBIX 00BbEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIE c03Be3/11si CEBEPHOTO MOIyHIapus U SIPKUE 3BE3/IBI.

Habmonenus B Teneckon JlyHsl, maner, Mineunoro IlyTu.

Oo6o0maromnee noBTOPeHUE

Ponb pu3ukM M acTpOHOMHUM B SKOHOMHYECKOM, TEXHOJIIOTUYECKOM, COIMaNbHON M 3THYECKOH cdepax NesTETbHOCTH YEIOBEKa, POJIb U MECTO
($U3MKN U aCTPOHOMHUU B COBPEMEHHOMN Hay4yHOI KapTHHE MHpA, pojib PU3NYECKOU TEOpUH B (POPMUPOBAHUM MPEICTABICHUM 0 (PU3HUECKON KapTUHE
MUpPa, MECTO (PU3HUECKON KapTUHBI MHpa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX MPEACTABICHUI O IPUPO/IE.

MexnpeameTrHbie CBA3H

Nzyuenue kypca ¢usuku 0azoBoro ypoBHS B 11 Kkilacce ocymiecTBiseTCs ¢ YYETOM COAEpKaTeNbHBIX MEXIPEIMETHBIX CBA3€Hl ¢ Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMHUH, TeoTpaduu U TEXHOJIOTHH.

Mescnpeomemmusie nonsamus, CBSI3aHHBIE C U3YYEHUEM METOJ/I0B HAYYHOTO IMO3HAHMS: SIBIICHHE, HAYyYHbIH (QakT, rumnoTesa, pusnyeckas BeIUUnHa,
3aKOH, TeOpHs, HAOIIOICHNE, SKCIIEPUMEHT, MOJCTUPOBAHHE, MOIEITb, U3MEPEHUE.

Mamemamuxa: peuieHHe CUCTEMBbl YpaBHEHUH, TPUTOHOMETpUYecKHe (YHKIMU: CHUHYC, KOCHHYC, TAaHIEHC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKJIECTBO, BEKTOPHI M UX MPOEKLIUU Ha OCH KOOPJMHAT, CII0KEHUE BEKTOPOB, IPOM3BOIHBIEC AIEMEHTAPHBIX (DYHKIIMMA, TP U3HAKH
1o100Usl TPEYroOJIbHUKOB, OIIPEeIICeHNE TUIOIAIU TUIOCKUX QUryp U o0bEMa Ted.

Buonozus: snekrpudeckue sIBICHUS B dKUBOU MpHUpoAe, KoieOaTelbHbIE IBUKEHUS B )KMBOU MPUPOJIE, ONTUUYECKHUE SBJICHUS B KUBOW MPHUPOJE,
JEHCTBHE paualiy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJ, KpHUCTa/NIMyecKash CTPYKTypa TBEPABIX Tell, MEXaHU3Mbl OOpa30BaHMsI KPUCTAJUIMUECKON pEIIETKH,
CIIEKTPAaJIbHBII aHAJIN3.



l'eocpaghus: MarHUTHBIE MONTIOCA 3€MIIH, 3aJIeKU MAaTHUTHBIX Py, POTOCHhEMKA 3eMHON TOBEPXHOCTH, NMPEACKa3aHUE 3EMIICTPSICCHHI.
Texnonozus: TUHUM IEKTPONIEPEIay, FTeHEPaTOP MEPEMEHHOTO TOKA, MJIEKTPOBUraTeNb, MHAYKIIMOHHAS 11€4Yb, pajap, paluONpUEMHUK,
TEJNEeBU30p, aHTeHHA, TenedoH, CBY-neub, MPOSKIIMOHHBIN anmnapar, BOJIOKOHHAsI ONTHKA, COTHEUHAas 6arapest.



IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 1O ®U3UKE HA YPOBHE CPEJJHET'O OBIIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOro mpeamera «Dus3mka» Ha ypoBHE CpeqHEro olmiero oOpasoBaHus (0a30BBIH YPOBEHB) NOJKHO O00ECHEUHUTH JOCTHKCHHE
CICAYIOMUX JIUIYHOCTHBIX, MCTAIIPCAMCTHBIX U MMTPECAMCTHBIX 06pa30BaTeJIBHbIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE pE3yibTaThl OCBOEHHUS ydeOHOro mpenmera «Pu3MKa» HOMDKHBI OTpakaTb TOTOBHOCTb U CIIOCOOHOCTh OOYYarOIIMXCS
PYKOBOJCTBOBATbCA CHOPMUPOBAHHON BHYTPEHHEW MO3UIMEH JTUUYHOCTH, CUCTEMOM LIEHHOCTHBIX OPUEHTAINi, TO3UTUBHBIX BHYTPEHHUX YOXKICHH I,
COOTBETCTBYIOIIMX TPAJULMOHHBIM IIEHHOCTSIM POCCHUHMCKOrO OOIIECTBAa, pAacIIMPEHHE >KM3HEHHOIO OIbITa W OIbITa JESITEIbHOCTH B IIpOLECCE
peain3alii OCHOBHBIX HAIIPABJIEHUN BOCIIUTATENBHOMN AEATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpazk1aHCcKOro BOCIMTAHUSA:

c(OpMUPOBAHHOCTh TPAXKJIAHCKOM MO3ULIMK 00YUYarOIIErocsi Kak akTUBHOTO U OTBETCTBEHHOT'O YJI€HAa POCCUNCKOI0 OOLIECTBa;

MPUHSITHE TPATUIIUOHHBIX 00IEUYeIOBEUECKUX TYMAHUCTUYECKUX U IEMOKPATUIECKIX [IEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO NESTEIBHOCTh B MHTEpPECaX TPakJaHCKOro oOIIecTBa, y4acTBOBaTh B CAMOYIPABICHHH B 0Opa3oBaTeIbHOMN
OpraHu3aluy;

YMEHHE B3aMO/IEHCTBOBATH C COLIMATbHBIMU HHCTUTYTaMH B COOTBETCTBUU C X (DYHKIIUSMU U Ha3HAUCHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NEATENbHOCTH;

2)IaTpMOTHYECKOTr0 BOCIUTAHMS:

c(OpMUPOBAHHOCTh POCCUMCKON I'paX1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIICHHE K TOCYIapCTBEHHBIM CHMBOJIaM, JOCTHKEHUSIM POCCUHCKHUX YUE€HBIX B 00JaCTH (PU3UKU U TEXHHUKH;

3)1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSL:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIIHIO U IPUHUMATh OCO3HAHHBIE PEIICHUs, OPUESHTUPYSICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YHCIIE B IEATEIbHOCTH YUEHOTO;

0CO3HaHME JIMYHOTO BKJIaJIa B IOCTPOEHUE YCTOMUUBOTO OYAYIIEro;

4)3¢cTeTHYECKOTr0 BOCIIUTAHMS:

ACTETHYECKOE OTHOIIEHUE K MUPY, BKJIIOUas 3CTETUKY HAy4YHOTO TBOPUECTBA, MPUCYIIEro (u3NIecKoil HayKe;

5)TpyoBOro BOCHIUTAHMS:

MHTEpEC K pasiuyHbIM cepaM NpodecCHOHATbHONU AEITEIbHOCTH, B TOM YHCIIE CBSI3aHHBIM C (U3UKOW M TEXHHKOHW, YMEHHE COBEpIIATh
OCO3HAHHBII BBIOOp Oyaymiel mpodeccuu u peaTn30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC IIIaHbL;



TOTOBHOCTb U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHMIO B 00J1acTH (DU3UKH HA MPOTSHKCHUH BCEH )KU3HU;

6)3K0J10rM4eCKOr0 BOCTIUTAHUS

c(OPMHUPOBAHHOCTH 3KOJIOTUIECKON KYJIBTYPhI, 0OCO3HAHHUE II00AIEHOTO XapaKTepa YKOJIOTHUECKHUX MPooIiem;

TUTAHUPOBAHKE U OCYIIECCTBIICHUE JICHCTBUI B OKPYKAIOIIEH Cpe/ic Ha OCHOBE 3HAHUS 1IEJICH YCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA;

pacumpeHue onbITa JesITeIbHOCTH SKOJIOTHYECKOM HAIIPaBJICHHOCTH Ha OCHOBE UMEIOIIMXCS 3HAHUH 110 (PHU3HKE;

7)UeHHOCTH HAYYHOI'0 MMO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (GU3HMUYESCKON HAYKH,

OCO3HAaHHE LEHHOCTU HAayYHOW [eATeIbHOCTH, TOTOBHOCTh B MpOLIECCe M3yueHUs (PU3MKU OCYIIECTBISATH MPOEKTHYIO U HCCIEN0BATENbCKYIO
NEeSTeNIbHOCTh MHIUBUYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

ITo3naBaTe/1bHBbIE YHMBepPCcaJbHbIe Y4eOHblIe 1elicTBUSA
ba3oBrble Jornyeckue 1eMCTBHUA:
CaMOCTOSITENIbHO (hOPMYITUPOBATh U aKTYaJIM3UPOBATh MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
OIIPEACIIATD LENH NEATENbHOCTH, 3aJaBaTh IAPAMETPbl U KPUTEPUH UX TOCTHIKEHUS;
BBISIBIISITH 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B pacCMaTPUBAEMbIX (PU3HUYECKUX SIBICHUSX;
pa3pabatbIBaTh IJIaH peUIeHHs MPoOIeMbl C YIETOM aHAIM3a UMEIOLIUXCS MaTepUaIbHBIX U HEMaTEPUAIbHBIX PECYPCOB;
BHOCHUTb KOPPEKTHBBI B JESITEIbHOCTD, OLICHUBATH COOTBETCTBUE PE3YIbTATOB LIENISIM, OLIECHUBATh PUCKU MOCIEACTBUM IESTEIbHOCTH;
KOOPJMHHUPOBATH U BBIIOJIHATH padOTy B YCIOBUSAX PeaIbHOr0, BUPTYAIbHOIO U KOMOWHHUPOBAHHOTO B3aMO/IEUCTBHUS;
pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PEIIEHUH )KU3HEHHBIX TPOOJIEM.
ba3oBrble uccienoBarebCKue 1eHCTBHA!
BJIAJICTh HAYYHON TEPMHHOJIOTHEH, KITIOYEBBIMH MTOHATUAMHU U METOAaMU (PU3NUECKOI HayKH;
BJIAJETh HaBBIKAMU Y4e€OHO-HCCIENOBATEIbCKOW M MPOEKTHON JesATeNbHOCTH B 00JacTH (U3UKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METO/I0B peIIeHus 33124 (PU3UUECKOro CoJIepKaHHsl, IPUMEHEHUIO PA3IMYHbIX METO/IOB ITO3HAHMS;
BJIAJICTh BUJAMH JESATEIBHOCTH IO MOJIyYEHUIO HOBOI'O 3HAHUS, €r0 MHTEPIIPETAlluH, IPeoOpa30BaHNIO0 U MPUMEHEHUIO B PA3IMUHBIX YUEOHBIX
CUTYallUsX, B TOM YHCJIE [IPH CO3/IaHUHU YUeOHBIX IPOEKTOB B 001aCcTH (DU3UKHY;
BBISBIIATh INPUYMHHO-CIIEACTBEHHBIE CBA3M W aKTYaJIM3UpOBATh 3a/ady, BBLABUraTh T'MIIOTE3y €€ pELIeHHs, HAXOAUTh apryMEeHThl JUIs
JI0Ka3aTelbCTBA CBOUX YTBEP)KJICHHM, 3a1aBaTh IapaMeTpbl U KPUTEPUH PELLICHMUS;
aHAJIM3UPOBATh MOIYYEHHBIC B XOJ€ PELICHUS 3aJauu pe3yibTaThl, KPUTUUECKU OLIEHUBATh MX JOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHUE B
HOBBIX YCIIOBUSIX;



CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a7]aul B 00pa30BaTENbHOM IEATEIILHOCTH, B TOM YUCIIE MIPU U3YyYCHUH (PU3UKU;

AaBaThb OUCHKY HOBBIM CUTYyallUsAM, OLICHHUBATb HpHOGpeTéHHBIﬁ OIIBIT,

YMCTh IICPCHOCUTDH 3HAHUS 11O (1)I/I3I/IK€ B IIPAKTUYCCKYIO 06HaCTb KHU3HCACATCIIbHOCTH,

YMETb UHTErPUPOBATH 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00J1acTell;

BBIIBUT'aTbh HOBBIC UACHU, IPCJIaraTb OPpUIriHAJIbHBIC ITOAXOAblI U PCIICHU A,

CTaBUTh MPOOJIEMBI U 33]1a4H, TONYCKAIOIINE albTepHATUBHBIC PELICHUS.

Pabora ¢ undopmaumeii:

BJIa/IETh HaBBIKAMH MOJIy4YeHUsl HHPOpMAIUH (PU3HMUECKOTrOo COAepKaHHUs U3 UCTOUHUKOB Pa3HBIX THUIIOB, CAMOCTOSITENILHO OCYIIECTBISATH MOUCK,
aHaJIU3, CUCTEMATH3AIUIO M HHTEPIPETAINI0 HHPOPMAIIUU Pa3INYHbIX BUJIOB U (JOPM MPEACTABICHUS;

OIICHUBATH JJOCTOBEPHOCTH HH(OPMAIIHH;

HCIIOJIB30BAaTh CPEACTBA I/IH(i)OpMaIII/IOHHI)IX N KOMMYHUKAIXMOHHBIX TEXHOJIOTUH B PCIICHUM KOTHUTUBHBIX, KOMMYHHUKATHBHBIX M
OpPTaHU3AIMOHHBIX 337]a4 C COOJIFOICHUEM TPEeOOBAHHI dPrOHOMHUKH, TEXHUKH 0€30TIaCHOCTH, TUTHEHBI, PECYPCOCOCPEKECHHUS, MPABOBBIX M ITUYECKUX
HOPM, HOPM HH()OPMAIIMOHHOW O€30TIaCHOCTH;

CO3/1aBaTh TEKCThI (PU3UYECKOTO COJEPKaHUS B Pa3IMUHBIX (opMarax ¢ yuy€TOM HazHauYeHHUS HMHPOpPMAIMH U EIeBOW ayJUTOPUH, BBHIOHpas
ONTUMATBHYIO0 (OPMY IIPEICTABICHHS U BU3yaTH3aIUH.

KoMMyHuKaTHBHBIC YHHBeEpCcaabHbIe y4eOHbIC JeHCTBHSA:
OCYIIECTBIIATH OOIIEHHE HA YpoKaX (PU3UKHU U BO BHE-YPOUHOU J€SATENbHOCTH;
pacrno3HaBaTh NPEANOCHUIKH KOH(IMKTHBIX CUTYal[Mil U cMATYaTh KOH(QIUKTHL;
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHHUS C UCIOIb30BAaHUEM SI3BIKOBBIX CPE/ICTB;
MOHMMATh U UCMOJIb30BaTh MPEUMYLIECTBA KOMaH/IHON U HHIUBUAYaIbHON pabOThI;
BBIOMPATh TEMAaTHKY U METOJIbI COBMECTHBIX JEHCTBUI C yUETOM OOIIMX HHTEPECOB U BOZMOKHOCTEH KaXkKJJ0r0 4JIeHa KOJIJICKTHBA;
NPUHUMATD LIEJIM COBMECTHOM AEATEIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATh ACUCTBUA MO €€ JOCTH)KEHHIO: COCTaBJIATH IUIAH JAEHCTBUM,
pacIpenensaTs pojiu ¢ yuéTOM MHEHUH Y4aCTHUKOB, OOCYX/1aTh pe3yJbTaThl COBMECTHOM paboOTHI;
OLIEHUBATh KAYECTBO CBOETO BKJIAJa M KaXJIOT0 YUaCTHUKA KOMaH bl B OOIIMN pe3ysbTaT 10 pa3padoTaHHBIM KPUTEPUSIM;
IpeJiaraTb HOBBIE MPOEKTHI, OLIEHUBATDH UJEH C MMO3ULMU HOBU3HBI, OPUTHHAIBHOCTH, IPAKTUYECKONW 3HAUUMOCTH;
OCYIIECTBIISATH NO3UTUBHOE CTPATErMUECKOE MOBEICHUE B PA3IMYHBIX CUTYALIUSX, POSIBIISITH TBOPUECTBO U BOOOpaskeHUe, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepPCcAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranuszanms:



CaMOCTOSITENIFHO OCYILIECTBIIATh TIO3HABATEILHYIO JCSITEIBHOCTh B OOJIACTH (DU3MKH W acCTPOHOMHUH, BBIIBJIATH TNPOOJIEMBI, CTaBUTh H
dbopMynTupoBaTh COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITENIFHO COCTABIIATD TUIaH PEHICHUs pacUETHBIX U KAUeCTBEHHBIX 33J1ay, IJIaH BBIMIOJIHEHUS MPAKTHUECKOW PabOThI ¢ Y4ETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEAMOUTECHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaIlUsM;

pacuIMpsTh paMKH Y4€OHOTO TIpeMETa Ha OCHOBE JIMUHBIX MPEIMOYTCHUN;

JieNIaTh OCO3HAaHHBIN BBIOOD, apryMEHTHPOBATH €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a PEIICHUE;,

OILICHUBATh MPHOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (DOPMHUPOBAHUIO U MPOSBICHUIO PYIUIUN B 00JIACTH (PU3HMKH, MOCTOSHHO TOBBINIATh CBOM 00pa30BaTEeIbHBIA U KYJIbTYPHBIH
YPOBEHB.

CaMOKOHTPOJIb, SMOLMOHATbHbII MHTE/JIEKT:

JIaBaTh OLIEHKY HOBBIM CHTYallUsIM, BHOCHUTHh KOPPEKTHBHI B ICATEIIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIHTATOB LIETSIM;

BJIAJICTh HABBIKAMHU IO3HABATEIBHON pe(IeKCHHM KaK OCO3HAHHS COBEPIIAEMBIX JEHCTBHIA M MBICIUTEIBHBIX IPOIECCOB, X PE3YJIbTATOB H
OCHOBAaHHIA;

UCIIOJIb30BaTh MPUEMBI pe(IIEKCUU [T OLIEHKH CUTYallMM, BBIOOpa BEPHOT'O pellIeHUs,

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO NPUHUMATh PELICHUS M0 UX CHHKEHHUIO;

NPUHUMATh MOTUBBI U aPT'YMEHTHI JIPYTUX MPH aHAJTU3E PE3yJIbTATOB JICATEIIHOCTH;

NPUHUMATH ce0sl, TOHMMast CBOM HETOCTATKU M IOCTOWHCTBA,

NPUHUMATh MOTUBBI U apT'YMEHTHI JPYTUX MPH aHAJIM3€ PE3YJIbTaTOB NS TeIbHOCTH;

NPU3HABATh CBOE MPaBO U MPABO JPYTUX HA OMIMOKH.

B mporecce AOCTIKEHUS JMYHOCTHBIX PE3YJbTATOB OCBOCHHS IMPOTpaMMbl 1O (M3HMKE Ui YPOBHS CPETHET0 O0Iero oOpa3oBaHHS Y
00y4aroImuXxcst COBEPIIEHCTBYETCS YMOLMOHATIBHBIN HHTEIUIEKT, IPEANoNaraonmi ¢copMupoBaHHOCTb:

CaMOCO3HaHUS, BKIIOYAIOIIETO CHOCOOHOCTh IMOHMMATh CBOE SMOIMOHAJIBHOE COCTOSHHE, BHJIETh HANpPABICHUS Pa3BUTHS COOCTBEHHOM
SMOLMOHAIBHOH chepbl, OBITH YBEPEHHBIM B ceOe;

CaMOpETyJIMPOBAHUs, BKIIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh 3a CBOE MOBEACHUE, CIIOCOOHOCTh aaNTUPOBAThCA K
SMOIMOHATIBHBIM U3MEHEHHSM H MPOSIBISITh THOKOCTD, OBITH OTKPBITHIM HOBOMY;;

BHYTPEHHEH MOTHBAIUH, BKIIIOYAIONIEH CTPEMIICHHE K JIOCTHKECHHUIO IIEIH M yCIeXy, ONTHMH3M, HHUITHATUBHOCTh, YMEHHUE JICHCTBOBATH UCXOIS
W3 CBOUX BO3MOJKHOCTEI;

AMIATHH, BKJIIOYAIOMICH CIIOCOOHOCTh IMOHMMATh SMOIMOHAIBLHOE COCTOSHUE IPYTUX, YYUTHIBATh €r0 TPU OCYIIECTBICHHH OOIICHUS,
CIOCOOHOCTH K COUYBCTBHIO U COTIEPEKHBAHUIO;



COIMAJIbHBIX HABBIKOB, BKIIIOYAOIINX CIIOCOOHOCTH BBICTPAaUBaTh OTHOLICHUS C JPYTHMHU JIIOJIbMH, 3a00TUTHCS, TPOSIBIISATH HHTEPEC U pa3periaTh
KOH(JIUKTHI.

INPEJIMETHBIE PE3YJIBTATbBI

K konny o6yuenust B 10 kiacce npeaMeTHbIe pe3yIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OO yUaAIOIIUXCSl YMEHHI:

JEMOHCTPUPOBATh Ha MpHUMeEpax poiib U MeCTO (PU3UKU B (HOPMHUPOBAHHHM COBPEMEHHOW HAyYHOW KapTUHBI MUPA, B PA3BUTHUH COBPEMEHHOMN
TEXHUKH U TEXHOJIOTH, B IPAKTUYECKOM 1€ATEIbHOCTH JIFOACH;

YUUTBHIBATh TPAHUIIBl MPUMEHEHHsS] H3YUYEHHBIX (PU3MYECKHX MOJeNeill: MaTepuaiabHas TOYKA, HWHEpIHalbHAs CHUCTEeMa OTCYETa, aOCOIIOTHO
TBEPIIOE TENO, MACAIBHBIA Ta3, MOJEIN CTPOCHHS Ta30B, )KUIKOCTEH M TBEPABIX TEIN, TOUCYHBIH AIMEKTPHUECKUI 3apsa NMPHU PEHICHUH (PU3HMUECKUX
3a/1a4;

pacro3HaBaTh (GU3NUYECKUE SIBICHHS (IIPOLECCHI) H OOBSICHATh UX HA OCHOBE 3aKOHOB MEXaHUKH, MOJICKYISIPHO-KUHETUIECKON TEOPHH CTPOCHHUS
BELIECTBA U AJIEKTPOJAMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJMHENHOE ABM)KEHUE, CBOOOIHOE MaJieHUE TEJ, JBUKEHHUE 110 OKPYKHOCTH,
UHepIMs, B3auMoieicTBHE Tell, 1uddy3usi, OpOyHOBCKOE JABUKEHHE, CTPOEHHUE KUAKOCTeH M TBEPABIX Tell, U3MEHEHUEe 00bEMa Tel MpU HarpeBaHUU
(oxJaXKJIeHNN ), TEIJIOBOE paBHOBECHE, MCIIapeHne, KOHACH AN, TUIaBIeHUe, KPUCTATU3AIMs, KUIICHUE, BIQKHOCTb BO3/lyXa, OBBIIIEHUE JaBICHUS
ra3a IpU €ro HarpeBaHUM B 3aKPBITOM COCYJE, CBSI3b MEXIY IapaMETpaMU COCTOSIHUS Ta3a B M30IpoLEeccax, JJIEKTpU3alus Tell, B3aUMOJACH CTBUE
3aps/0B;

ONMCHIBATh MEXAaHMUECKOE IBUKEHHE, UCIONb3Ys (PU3MUECKHE BEJIMYMHBL: KOOPANHATA, MTyTh, IEpEMEIIEHNE, CKOPOCTh, YCKOPEHHE, Macca Tena,
CWJIa, UMITYJIbC TeJla, KNHETUYeCcKasl SHEepPIus, MOTeHIIMAJIbHAs SHEPIHsl, MexaHu4eckas paboTa, MeXaHU4ecKasi MOLUTHOCTh; MPH OMUCAHUH MPaBUIBHO
TpPakTOBaTh (PU3MUECKUM CMBICI HMCIOJIb3YEMbIX BEIUYMH, MX 0003HAUEHUSI W €IMHHULBI, HAXOAUTh (POPMYIIbI, CBS3bIBAIOLINE JAHHYIO (DPU3MYECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAMU;

OTMCHIBATh U3YYCHHBIE TETUIOBBIE CBOMCTBA TEJ U TEIJIOBbIE SBJICHHS, UCHIONb3Ys (PU3MUYECKHE BETMUMHBL: JaBJICHUE Ta3a, TeMIIepaTypa, CpeIHss
KMHETUYECKash PHEPrUsl XAaOTUYECKOrO JIBMKEHUS MOJIEKYN, CPEAHEKBAJpaTUYHAsI CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS JHEPrUs,
pabota raza, K03(pQUIUEHT MOJE3HOTO ACUCTBUS TEIJIOBOIO JIBUTATENIS; MPU ONUCAHUU MPABUIIBHO TPAKTOBATh (PU3UYECKUN CMBICI HCIIOJIB3YEMbIX
BEJIMYMH, UX 0003HAYCHUS U €TUHHIIBI, HAXOAUTh (OPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMU BEITMUUHAM;

OINHKCBHIBATh HM3y4YCHHbIE JJIEKTPHUUECKUE CBOMCTBA BEIIECTBA M JJIEKTPUYECKUE SIBJICHUS (IIPOLECChI), HCIONB3YS (U3UUYECKUE BETHMYUHBI:
IMEKTPUYECKUIN 3apsijl, AJIEKTPUYECKOE I0Jie, HANpsHKEHHOCTh MOJIS, MOTEHIMal, Pa3HOCTh MOTEHLHMAJOB; MPH OMUCAHUHU TMPABUIBHO TPAKTOBATh
¢buznyecKkuit CMBICT UCIOJIB3YEMBIX BEIMUYMH, UX 0003HAUYEHUS U €IUHUIIBI; YKa3blBaTh (POPMYJIbI, CBA3BIBAIONINE JAHHYIO (PU3NYECKYIO BEIUYUHY C
JPYTUMU BETMYUHAMU;

aHAJTM3UPOBATh (PU3WUYECKHUE TPOIECCHI M SIBJICHUS, WUCIONB3YS (PU3WYECKHE 3aKOHBI M MPHHIMIBL 3aKOH BcemupHoro tsarotenus, I, I u III
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUS MEXaHMUYECKON IHEPruM, 3aKOH COXpPAHEHMs MMITYJbCa, IPUHLHUII CYNEPIO3ULUH CHII, IPUHIUI PABHOIIPABHUS



MHEPLHAIbHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHMS BEILECTBA, Fa30BbIC 3aKOHBI, CBA3b CPEIHEN KMHETUYECKON dHEPruu
TETUIOBOTO JIBMYKCHHUS MOJIEKYJ C a0COJIIOTHOM TEMIIepaTypoi, MepBbli 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAaHEHMS 3JICKTPUYECKOTO 3apsaa, 3aKOH
Kynona, npu 3TOM pa3nuyarh CIOBECHYIO (JOPMYIHPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BHIPAKEHHUE U YCIIOBHSI (TpaHMIIbI, 001aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MIPUHIIMIIBI JCHCTBUS MAIlIMH, TPHOOPOB M TEXHUYECKUX YCTPOUCTB; PA3INYaTh yCIOBUS UX 0€30I1aCHOTO MCIIOIH30BAHUS B
MMOBCEAHEBHOM XKU3HU;

BBINOJIHATH HKCIEPUMEHTBI 110 MCCIEIOBAHNUI0 (PU3MUECKUX SBJICHUM U MPOLECCOB C UCIOIb30BAHUEM NPSAMBIX M KOCBEHHBIX U3MEpPEHHi, IpH
3TOM (hopMynupoBaTh MpolieMy/3aady U TUNOoTe3y y4eOHOro 3KCIEepUMEHTa, cOOUpaTh YCTAHOBKY W3 MPEAJIOKEHHOIo 000pyIOBaHUs, IPOBOIUTH
OMBIT U (POPMYIIUPOBATH BHIBOJIBI,

OCYILECTBIIATh NIPSIMblE M KOCBEHHbIE U3MEpPEHHsI (U3NUECKUX BEJIWYMH, IIPU 3TOM BBIOMPATh ONTUMAJIbHBINA CIOCOO U3MEPEHUS U MCII0JIb30BaTh
M3BECTHBIE METO/bI OLIEHKH IOTPEIIHOCTEN U3MEPEHNH;

UCCIIEIOBATh 3aBHCUMOCTH MEXAY (PH3MUECKUMH BEITHMUYMHAMH C MCIIOJIb30BAaHHEM IPSAMBIX U3MEPEHHH, TP 3TOM KOHCTPYHMPOBATh YCTAHOBKY,
(UKCUpPOBATh pPE3yabTaThl MOJYYCHHOW 3aBUCHUMOCTH (U3MYECKUX BEJIWYMH B BUAEC TaONMMIl W TpaduKoB, JenaTh BBIBOABI IO pPE3yJbTaTam
UCCIIEI0BAHMS;

coOuoiaTh MpaBuia 0€30MacHOro TpyJa MpH MPOBEACHUN HCCIEOBAHUN B paMKax y4yeOHOro SKCIEpHUMEHTa, Y4eOHO-HCCIIe0BATENbCKON U
IPOEKTHOH JIeATENbHOCTH C UCTIOIb30BAHUEM U3MEPUTENBHBIX YCTPOMCTB U 1TaOOPaTOPHOr0 000PYIOBaHUS;

peuath pacu€THbIE 3aJ1a4i C SIBHO 3a/1aHHON (M3MUECKOW MOENbI0, UCIONb3Ys (PU3HUECKUe 3aKOHBI U MPUHIIMIIBL, HA OCHOBE aHAJIM3a YCIIOBHS
3aJaun BBIOMpaTh (U3UUECKYIO MOJIENb, BBLACIATH (PU3NYECKUE BETUYMHBI M (OPMYJIbI, HEOOXOAUMBIE IS €€ pelleHMs, NMPOBOAUTH PacuéThl U
OLICHUBATh PEAIbHOCTb MOJIYYEHHOTO 3HaYeHUsI (PU3NYECKON BETUUMHBI;

pelaTh KAadeCTBEHHBIC 3a/aud: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEYMBYIO LENOYKY PACCYXJACHHM C OINOPOM HA HM3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUECKUe SBICHUS;

MCIOJIb30BaTh MPU PELICHUH Y4eOHBIX 3a7a4 COBpeMeHHble NH(GOPMAIIMOHHbBIE TEXHOJIOTUH ISl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALUN U
IpeCTaBiIeHns] Y4eOHOW M HAyYHO-TIONMYJISIpHOW MH(POPMALUHU, MOJYYEHHON U3 pa3iIMYHBIX MCTOYHHUKOB, KPUTHUECKH aHAIM3WPOBAThH IMOJTy4aeMyIO
UH(OPMALIUIO;

IPUBOIUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HayKH, OOBSICHEHHE MPOIIECCOB OKPYXKAIOLIET0 MHUPA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (U3MKE B MOBCETHEBHOM XU3HU Ul oOecredeHuss 0e30MacHOCTH MpH OOpaleHuH ¢ mpudopamu H
TEXHUYECKUMHU YCTPOUCTBAMH, JJISi COXPAHEHHUS 3/I0POBbS U COOIIOACHUSI HOPM SKOJIOIMUYECKOTO TIOBEICHHUS B OKpPYKaloIlel cpee;

paboTaTh B IpyNIIE C BHIMOJIHEHHUEM Pa3IMUHBIX COLUAIBHBIX POJIEH, IUIAHUPOBATh paObOTy IPYIMIbI, PAMOHAIBHO PACHIPEEIATh 003aHHOCTH U
IUTAHUPOBATh JIEATEIBHOCTh B HECTAHJAPTHBIX CUTYalUAX, aJ€KBATHO OLIEHUBATh BKJIAJ KaXXJI0TI0 U3 yYaCTHUKOB I'PYIIIBI B PEHICHHE PACCMATPUBAEMOU
POOJIEMBI.



st oOyyaromuxcss ¢ OrpaHMYCHHBIMA BO3MOYKHOCTSIMU 3JI0POBbSI: YMEHHE NMPUMEHATHh 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METOJaX IO3HAHHS
BCIIIECTB U SIBJICHUIA;

JUISE CTICTIBIX W CHA0OBUISIIUX OOYYArOMIMXCs: YMEHHE HCIOJB30BaTh PElbe(HO-TOUCUHYIO cucTeMy oOo3HaueHuil JI. Bpaiins ans 3amucu
dusnueckux Gopmyi.

K xoniy o0ydenus B 11 kJ1acce npegMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y 00 yUYArOIINXCSl YMEHUIH:

JIEMOHCTPUPOBATh HA MPHMEpPaxX POJIb U MECTO (HU3UKH B (OPMUPOBAHUHM COBPEMEHHOW HAyYHOW KapTHHBI MHpPa, B Pa3BHUTUU COBPEMEHHOM
TEXHHUKH U TEXHOJIOTHH, B IPAKTHYECKOH JeITEILHOCTH JIIOJICH, IEJIOCTHOCTD U €AMHCTBO (PM3MUYECKOI KapTUHBI MUPA;

YUYUTBHIBATh TPAHHUIIBI TPUMEHEHHS M3yYeHHBIX (H3MUECKUX MOJICNICH: TOUCUHBIA 3JIEKTPUUECKUI 3aps[, JTyd CBETa, TOYCYHbIH UCTOYHHK CBETA,
siepHasi MO/IeIb aTOMa, HYKJIOHHAsi MOJIE) b aTOMHOTO SIpa TPU peHIeHNH (PU3HUECKUX 3ajad;

pacrio3HaBaTh (pu3muecKue SBICHHS (IIPOIECCHI) U OOBACHATh UX HA OCHOBE 3aKOHOB 3JICKTPOJWHAMHUKHM W KBAaHTOBOH (DM3UKH: DJICKTPHUUECKAs
IPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XUMUYECKOE, MAarHUTHOE JICHCTBHS TOKA, B3aUMOJICHCTBUE MAarHUTOB, JIIEKTPOMArHUTHAsT MHIYKINSA, JEHCTBHE
MarHUTHOTO TI0JI Ha TMTPOBOJHUK C TOKOM M JBIKYIIMICS 3apsfl, JIEKTPOMArHUTHBIC KOJeOaHUs U BOJHBI, MPSIMOJIMHEHHOE PacIpOCTpaHEHUE CBETA,
OTpakeHHe, IpeJoMJIeHHe, UHTeppepeHIrs, TUGpakius W MOJsApHU3alus CBeTa, AUcHepcHus cBeTa, (oTolrnekrpuueckuilt >3pdext (poTorddexr),
CBETOBOE JaBJIeHHE, BOSHUKHOBEHUE JTMHEWYATOr0 CIEKTpa aToMa BOI0pO/1a, €CTECTBEHHAs! M HCKYCCTBEHHAs! paliOAKTUBHOCTb;

OIUCBHIBATh M3YYEHHBIE CBOMICTBA BeLIECTBA (AJIEKTPHUUECKUE, MATHUTHBIEC, ONTUYECKHE, IIEKTPHUUECKYIO MPOBOAMMOCTb PA3IUYHBIX CPel) W
JJIEKTPOMArHUTHBIE SIBJIEHHUS (IPOLIECCHI), MCHOIb3ysd (U3NYECKHE BEJIWYMHBI: AJIEKTPUUECKUI 3apsj, cujla TOKa, 3JIEKTPUUYECKOe HaIpsLKEHHe,
IEKTPUIECKOE COMPOTHUBIICHHE, PA3HOCTh MOTEHIMATIOB, JIEKTPOJBIDKYIIAs CHUia, paboTa TOKa, MHIYKIUS MarHUTHOTO TIOJIA, cuiia AMmepa, cuia
JlopeH1a, HHAYKTUBHOCTh KaTYIIKH, SHEPTHSI AJIEKTPHUECKOTO U MAarHUTHOTO TIOJIEH, TIEPHO/] M YacTOTa KOJIeOaHWH B KOJIEOATEIIEHOM KOHTYPE, 3apsl 1
CHJIa TOKa B TPOIIECCE TAPMOHUYECKHUX JJIEKTPOMAarHUTHBIX KoyeOaHui, (POKYCHOE pacCTOSHUE W ONTHYECKAs CHIIA JIMH3BI, TIPU OTMMCAHUM MPABUIBHO
TPaKTOBaTh (PU3UUECKUN CMBICT HCIIOJIB3YEMBIX BEIIMYHMH, UX O0O3HAYCHUS M CIUHHIIBI, YKa3bIBaTh ()OPMYJIBI, CBA3BIBAIOIINE JAHHYIO (DU3HYECKYIO
BEJIMYHMHY C JPYTUMH BEJTUUYNHAMH;

OIKCHIBATh U3YYEHHBIE KBAHTOBBIE SIBJICHUS U MPOLIECCHI, UCTIONb3YA (PU3MUECKUE BEIMYMHBI: CKOPOCTh AIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJIHBI
U 4acTOTa CBETa, YHEPIUs U UMITYJIbC (POTOHA, IEPHOJ MOJTypaciaja, SJHEPTUs CBSA3U aTOMHBIX si7Iep, IPH OMMCAHUU MPABUIIBHO TPAKTOBAThH (PU3MUECKUIMA
CMBICJI MCIIONIb3YEMbIX BEJIMYMH, UX 0003HAueHHUs M €IWHUIIBI, YKa3bIBaTh (YOPMYIIbI, CBSA3BIBAIOIIME AAHHYIO (PU3NYECKYIO BEIMYUHY C JPYTUMH
BEJIMYMHAMU, BBIYUCIIATH 3HAUEHUE (PU3UUECKON BEIUYHHBI;

aHATM3UPOBaTh (PU3NYECKHE MPOIECCH W SBICHHS, MCIIONB3Ys (PU3MUYECKHE 3aKOHBI W NMPHHIUIBL 3aKoH OMa, 3aKOHBI TIOCIIE0BATEILHOTO H
HapauIeIbHOTO COSANHEHNS MPOBOAHUKOB, 3aKOH JIoyns—JIeHna, 3aK0H 3J1eKTpOMAarHUTHON MHAYKIMH, 3aKOH MPSIMOJIMHEHHOTO pacipoCTpaHeHUS
CBETa, 3aKOHBI OTPAKEHHs CBETA, 3aKOHBI NPEIOMJICHUS CBETa, ypaBHEHMe OWHIITEeHHa uId (oTod(ddeKTa, 3aKOH COXpPAHEHHS SHEPTUH, 3aKOH
COXpaHEHMs] UMITYJIbCa, 3aKOH COXPAHEHHS JJIEKTPUYECKOTO 3apsijia, 3aKOH COXPAaHEHHsS MAacCcOBOTO YHMCIIA, MOCTYyaThl bopa, 3aKOH pagroakTUBHOTO
pacmaja, Ipy 3TOM pa3inyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €0 MAaTEMaTHYECKOE BBIPaKEHUE U YCIOBUS (TPaHUIIbI, 00J1aCTH) TPUMEHUMOCTH;



ONpEACIIATh HAMPABJICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO MOJISI MPOBOJIHUKA C TOKOM, CHJIbI AMIiepa U cuiibl JIopeHa;

CTPOUTH M OITUCHIBATh N300paKEeHHE, CO3/1aBaMOE TUIOCKUM 3€PKajioM, TOHKOW JTMH301;

BBITIOJTHATH DKCIEPUMEHTHI TI0 MCCIICIOBAHUIO0 (PH3UYECKUX SIBJICHUH W MPOILIECCOB C MCIOIB30BAHUEM IMPSAMBIX U KOCBEHHBIX M3MEPEHUI: TpH
3TOM (QOpPMYyITUPOBAThH MpoOIeMy/3a1ady W THIIOTE3y y4eOHOro 3KCIEPUMEHTa, COOMPAaTh YCTAaHOBKY U3 MPEUIOKCHHOTO 00OPYIOBAaHWS, TIPOBOJIUTH
OTIBIT ¥ (POPMYITHPOBATH BHIBOJIBL;

OCYIIECTBIISITh MPSIMBbIE U KOCBEHHBIC U3MEPECHHs (DU3NUECKUX BEIIMYMH, ITPH 3TOM BBIOUPATH ONTUMAIBHBIN CIIOCOO M3MEPEHUS U MCIIOJIb30BaTh
M3BECTHBIE METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTH (PU3MYECKHUX BEIIMYMH C UCIIOJIb30BAaHUEM MPSIMBIX MU3MEPEHUIl: IPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATH
pe3yJbTaThl MOIYUYEHHOM 3aBUCUMOCTH (DM3UUYECKUX BEIMYHMH B BHUJIE TAOIUI] U rpapuKoB, JeN1aTh BHIBOBI [0 PE3YJIbTaTaM UCCIIEIOBAHNUS;

coOrofaTh MmpaBwiia OE30MacHOTO TpyAa IPH MPOBEICHUU HMCCICAOBAHUM B paMKax Y4eOHOTO JKCICpUMEHTa, YIeOHO-HMCCIICIOBATEIIbCKOU U
MIPOSKTHOM JIEATEIIFHOCTH C UCIIOJIb30BAHUEM U3MEPHUTEIBLHBIX YCTPOUCTB U JIAOOPATOPHOTO 000PYIOBAHNUS;

pemiath pacyEéTHRIC 3a/1a49M C SIBHO 33JaHHON (PH3UYECKON MOJICIIBIO, UCTIONB3Ysl (DU3MYECKHE 3aKOHBI M MIPUHIIMITEI, HA OCHOBE aHAJIN3a YCIOBUS
3a/1a4il BBHIOMpATh (PU3UYECKYIO MOJICb, BBIICIATh (PU3UYECCKHE BEIMYUHBI U (OPMYJIbI, HEOOXOIAMMBIC IS €€ peIICHHs, IPOBOJUTH PACUETHl H
OIICHUBATh PEALHOCTh MOJYYEHHOTO 3HAYeHUS (PU3NUEeCKON BETHUNHBI,

pemarb KayeCTBEHHBIE 3aJlayd: BBICTPaMBaTh JIOTUYECKH HEMPOTHBOPEUYMBYIO LEMOYKY PAaCCYX ACHUH C OMNOpOM Ha HM3YUYECHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3MUecKue sBICHUS;

UCIIONIb30BATh MPU PEIICHUH Y4eOHBIX 3a7au COBpeMeHHbIe NH(POPMAIMOHHBIE TEXHOJIOTUH ISl IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUH U
MPEACTABJICHHUS] YIEOHOW W HAyYHO-TIOMYJISIPHOM MH(OpPMAIIUU, TTOJYICHHOW W3 Pa3IMYHBIX MCTOYHUKOB, KPUTHUECKH AHAIU3HPOBATH MOIYYaeMYIO
uH(pOpMalLIHIO;

OOBSCHATh TPUHIMIMBI JEHCTBUS MAIlMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3ivyaTh YCJIOBHS HMX OE€30MAaCHOTO HCIIOJIb30BAaHUS B
MMOBCEAHEBHOM KU3HU;

MPUBOIUTH IPUMEPHI BKJIaJIa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B
pa3BUTHE TEXHUKHU U TEXHOJIOTHUH;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHMS MO (PU3UKE B MOBCEIHEBHOW KHU3HU IJIsl oOecreueHus] 0€30MacHOCTH MpU OOpalleHuu ¢ MpudopamMu u
TEXHUYECKUMHU yCTPOUCTBAMHU, JIJISi COXPAHEHUS 3/I0POBBS U COOJIIOICHHUSI HOPM IKOJIOTUYECKOTO MOBEACHHSI B OKPY KaIoIIei cpee;

paboTaTh B rpyIIe ¢ BHIMOJIHEHUEM PA3THUYHbBIX COIMATBHBIX POJIEH, MIIaHUPOBATh pabOTy TPYIIIEI, PAIIMOHAIBHO paclpeaesiTh 00sS3aHHOCTH U
MJIAHUPOBATH JICITEILHOCTh B HECTAHIAPTHBIX CUTYAIIHMIX, a/IEKBATHO OLICHUBATH BKJIA] KKIOTO U3 YIACTHUKOB TPYIIIHI B PEIIEHNUE pacCMaTp UBaeMOM
poOJIEMBI;

JUIsl OOYYarOIIMXCS ¢ OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbs: YMEHHE NMPUMEHATHh 3HAHUSA 00 OCHOBHBIX JOCTYITHBIX METOJaX IMO3HAHUS
BCIIIECTB U SIBJICHMUIA;



JUISL CJICTIBIX U CIA0OBUAANIMX OOYYarOUIMXCs: YMEHHE HCIOJb30BaTh pelibe(HO-TOUCUHYI0 cucTeMy oOo3Hadenuit JI. Bpaitnsa mis 3ammcu
buznueckux Gopmy.
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