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NNOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOro ypoBHS Ha ypOBHE CpeaHEro obuiero oOpa3zoBaHMs pa3padoTaHa HAa OCHOBE IMOJIOKEHHH M TpeOOBaHUI K
pe3ylbTaTaM OCBOCHHS OCHOBHOW oOpa3oBarenbHOU mporpammbl, npeacraBieHHbIx B OI'OC COO, a takxke ¢ yu€roMm QenepaibHON paboueit
IpOTrpaMMbl BOCIIUTAaHHUS M KOHLEIIMH TpenojaBaHus yueOHoro npenmera «Pu3uka» B 00pa3oBaTeNbHBIX opranu3aunusx Poccuiickoit dexepanuu,
peaTM3yIOLIMX OCHOBHbIE 00pa30BaTEIbHbIE IPOIPAMMBI.

Copneprxanue nporpamMMsl 1o (hu3MKe HampaBiIeHO HAa (OPMHUPOBAHUE €CTECTBEHHO-HAYYHOM KapTUHBI MHpa oOyuarommxcs 10—11 xkiaccos npu
o0yueHuH uxX (u3Mke Ha 6a30BOM YPOBHE HAa OCHOBE CHCTEMHO-AEATEIBHOCTHOro noxaxoja. IIporpamma mo ¢usuke cooTBeTCTBYeT TpeOOBaHUAM
OI'OC COO Kk mIaHUPYyEeMbIM JHMYHOCTHBIM, IMPEIMETHBIM M METalpeIMETHbIM pe3yibTaTaM OOyuYeHHs, a TaKXKe YYHUThIBaeT HEO0OXOAMMOCTb
peanu3anii MEXIPEIMETHBIX CBsI3e (M3MKU C €CTECTBEHHO-HAYYHBIMU YYE€OHBIMH IpeaMeTaMu. B Heil onpenenstoTcss OCHOBHBIC LETH W3ydeHHS
¢u3uKM Ha ypoBHE CpeHero o0mero oopa3oBaHus, INIAHUPYEMBbIE PE3YIbTAThl OCBOCHUS Kypca (DU3UKU: TMYHOCTHBIE, METAIpEIMETHBIE, TIPEIMETHBIE
(Ha 6a30BOM YpOBHE).

[Iporpamma o (hu3mKe BKIIIOYACT:

® IUIAHUPYEMBIC PE3YJIIbTAaThl OCBOCHHUA Kypca (I)I/I3I/IKI/I Ha 0a30BOM YPOBHE, B TOM HUCIIC ITPEAMCTHBIC PE3YJIbTATHI 110 TOAaM 06y‘IeHI/IH;

® cojepxkaHue yuyebHoro npeameta «Ou3nka» Mo rogam o0ydeHus.

®dusnka Kak Hayka 0 HauboJsiee OOIIMX 3aKOHAX MPUPOJIBI, BBICTYMAs B KAYECTBE y4eOHOTO MpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ B
cucteMy 3HaHWI 00 okpyxaromeM wmupe. LkompHBIM Kypc (QHU3MKM — CHCTEMOOOPA3YIOIIMI Ui €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKONBKY (PU3MUYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB U SIBICHMI, U3y4aeMbIX XUMUEH, Ouonoruei, puzndeckoit reorpadueii 1 acTpoHOMUEH.
Hcnonp30BaHre W aKTUBHOE MpUMEHEHUE (GU3NYECKUX 3HAHHI OIpenesseT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHH B cepe IHEPreTHKH,
TPAHCIIOPTa, OCBOEHUSI KOCMOCA, TIOMyYeHUsI HOBBIX MAaTEPHANIOB C 33JaHHBIMU CBOMCTBAMHU U APYrux. M3yueHue U3MKH BHOCUT OCHOBHOW BKIaJ B
dbopMHpOBaHWE ECTECTBEHHO-HAYYHOW KapTHHBI MHpa OOydYarommxcs, B (OpMHPOBAHHE YMEHHH TNPUMEHATh HAyYHBIH METOJ] TO3HAHUSA TIPH
BBITIOJTHEHUH UMH YIEOHBIX UCCIICIOBAHUM.

B ocHOBy kypca pusuku a1 ypoBHS CpeaHETO 001Iero o0pa3oBaHus MOJOKEH PSIT UJIeH, KOTOPhIE MOYKHO PacCMaTpUBATh KaK MPUHIIUAIIBI €r0
MOCTPOCHUS.

Hoes yenocmunocmu. B COOTBETCTBUU C HEH Kypce SBISETCS JOTMYECKH 3aBEPIIEHHBIM, OH COJEPIKHT MaTepHall U3 BCeX pa3fesioB (DH3HKH,
BKITIOUAET KaK BOMPOCHI KIIACCHYECKOH, TaK U COBPEMEHHOMN (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUU C HEW MaTepuan Kypca QU3MKH 00beIUHEH BOKPYr (pu3mMdeckux Teopwii. Bemymmm B Kypce sBIsieTCS
dbopMUpOBaHUE IPEIICTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€PHUH, BEIIECTBE H IOJIE.

Hoes eymanumapuzayuu. E€ peanuzanus mpeanoiaraeT UCIOJb30BaHHE TYMAHHUTAPHOTO MOTEHIMANa (GU3MYECKON HAYKH, OCMBICIICHUE CBSI3U
pa3BuTHs (PU3UKH C pa3BUTHEM OOIIECTBA, @ TAKKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMH M SKOJOTUUECKUMH TIPOOIeMaMHu.



Hoes npuxnaonoii nanpasnennocmu. Kypc (U3MKM HpeanosiaraeT 3HaKOMCTBO C LIMPOKHMM KPYTrOM TEXHHYECKHX M TEXHOJOIMUYECKHX
IIPUWIOKEHUN N3YYCHHBIX TEOPUN U 3aKOHOB.

Hoes skonocuzayuu peanusyeTcs NOCPEACTBOM BBEJICHUS JIEMEHTOB COJEP)KaHUs, MOCBALIEHHBIX SKOJIOIMUECKUM MpodieMaM COBPEMEHHOCTH,
KOTOpPBIE CBSI3aHBI C PAa3BUTHUEM TEXHHKH M TEXHOJIOTHH, a Takke OOCYXICHHs IMPOOJIEeM pPAlMOHAIBHOTO MPHUPOJIONOIB30BAaHUS M IKOJIOTUYECKOM
0€30MaCHOCTH.

CrepKHEBBIMH 3JIEMEHTaMHM Kypca (HU3UKH Ha YpOBHE CpEJHEro oOumero obpa3zoBaHus SBIAIOTCS (usnyeckue Teopuu ((popMHpOBaHUE
IPEICTaBICHUN O CTPYKType MOCTPOCHUS (PU3MUECKON TEOpPHUH, POIH (PyHIaMEHTAJIbHBIX 3aKOHOB M MPHHLMUIIOB B COBPEMEHHBIX IPEACTABICHUAX O
HpUpOJie, TPaHULIAX TPUMEHUMOCTH T€OPH, 1JIs ONMCAHUS €CTECTBEHHO-HAYUHBIX SIBJICHUH U IIPOLIECCOB).

CuCTeMHO-IeATEIbHOCTHBIN MOAX0X B Kypce (DU3MKM peau3yercsi Mpexae BCero 3a CYET OpraHM3alUU SKCIEPUMEHTAIBHOW NesTeIbHOCTH
oOyuaromuxcs. Jlns Ga3oBoro ypoBHS Kypca (HM3MKH — 3TO HCHOJB30BAHUE CUCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB H
71a00paTOPHBIX paboT, KOTOPHIC B MPOrpaMMe 10 PU3NKe 00BEIMHEHBI B OONTUI CITUCOK YUYEHUYECKUX MPAKTUYECKUX padoT. Brinenenne B yka3aHHOM
nepeyHe J1abopaTOpHBIX pabOT, MPOBOAMMBIX JJSI KOHTPOJISL U OLIEHKH, OCYLIECTBISETCS Y4aCTHMKaMH OOpa30BaTEIbHOrO Ipoliecca HCXOnsd W3
0COOEHHOCTEH TUIAHMPOBAHUS W OCHAIleHHs KaOuHera (us3mku. llpu >TOM oOecmeumBaeTcs OBJIaJCHHE OOYYAIOUMMUCS YMEHHSIMHU IPOBOAUTH
KOCBEHHbIE U3MEPEHUs, UCCIIE0BaHUS 3aBUCUMOCTEN (PM3NUECKUX BEJTMYMH M TOCTAHOBKY OIBITOB 10 MPOBEPKE MPEI0KEHHBIX THIIOTES.

Bonbioe BHUMaHNe yaenseTcs pelieHUIo pacuETHRIX M KaueCTBEHHBIX 3a7ad. [Ipu 3ToM U1 pacu€THBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS 33Jauu C
SIBHO 3aJJaHHOM (PU3UYECKOM MOJENbI0, MO3BOJISIONINE MPUMEHATh M3YUEHHbIE 3aKOHBl M 3aKOHOMEPHOCTH Kak M3 OJIHOIO paszjena Kypca, Tak U
UHTETpUPYS 3HAHUS W3 Pa3HbIX pas3zenoB. [ KauecTBEHHBIX 3a/1ad NPUOPUTETOM SIBISAIOTCS 3a/JaHUS HAa OOBSCHEHHE NMPOTEKaHHs (U3NYECKUX
SBJIEHUH U MIPOIIECCOB B OKPY’KaIoIleH )KU3HH, TpeOyroIire BbIOOpa pU3ndecKoi MOIEH sl CUTyalluH MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusmu OI'OC COO k maTepHaTbHO-TEXHUYECKOMY OOECIeUeHHI0 y4eOHOTO Mpolecca 0a30BBI YpPOBEHb Kypca
($U3KMKHN Ha ypPOBHE CPEAHETO 0011ero 00pa3oBaHUs TOJKEH U3y4aThCsl B YCIOBUSIX IPEIMETHOTO KaOMHeTa (U3UKU WIH B YCIOBUSX UHTETPUPOBAHHOTO
KaOuHeTa IPEeIMETOB €CTECTBEHHO-HAYUYHOTO LIuKIIa. B kabuHere Qpu3uku 101KHO ObITh HEOOX0oANMOe JabopaTopHoe 000pyA0BaHUE ISl BBITOJTHEHUS
yKa3aHHBIX B IpOrpaMMe Mo (PU3MKE YICHUYECKHX MPAKTUUYECKUX padoT U IEMOHCTPAIIMOHHOE 000PYAOBaHHE.

JleMoHCcTpanoHHOe 000py/0BaHuE (HPOPMUPYETCS B COOTBETCTBUHU C MPUHLMUIIOM MUHUMAIBHON JOCTATOYHOCTU U 0OECIEUMBAET MOCTAaHOBKY
NEPEUUCIICHHBIX B IporpamMme Mo (U3MKe KIIOYEBBIX JIEMOHCTpAIMI [IJs MCCIEeOBaHMUSA H3Y4YaeMBIX SIBJICHUH W MPOIECCOB, SMIUPUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGopaTtopHoe 00OpyZOBaHUE JJIS YUEHHUECKUX MPAKTHUECKUX paboT (GopMHUpYyeTcs B BHJE TEMaTHMYECKHMX KOMIUIEKTOB M OoOecrieuyuBaeTcs B
pacuére OJHOrOo KOMIUIEKTa Ha JBYX oOydarommxcs. TemMaTHuecKHe KOMIUIEKTHI JabOopaTOpHOTO OOOpYAOBAaHMS AOJKHBI OBITH MOCTPOEHBI Ha
KOMIIJIEKCHOM HCIIOJIb30BaHUH aHAJIIOTOBBIX U LIU(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX H3MEPUTEIBHBIX CUCTEM B BUJIE LIM(POBBIX J1AOOPATOPHUIL.

OCHOBHBIMU TEISIMU U3Y4YeHUST (PU3UKH B OOITIIEM 00pa30BaHUH SIBIISIIOTCS



(dbopMUpOBaHHE MHTEpPECA M CTPEMJICHHs OOyJaIOMUXCS K HAYYHOMY M3yYCHHUIO MPHUPOBI, PA3BUTHEC UX MHTC/UICKTYAIbHBIX U TBOPYCCKUX
CIIOCOOHOCTEM;

pa3BUTHE NIPEICTABICHUN O HAYYHOM METO/I€ MTO3HAHUS U (OPMHUPOBAHUE HCCIIEA0BATEIHCKOTO OTHOLICHHS K OKPYKAIOIIUM SIBJICHUSIM;
dbopMupoBaHrEe HAYYHOTO MUPOBO33PEHUS KaK pPe3y/bTaTa U3yueHUs OCHOB CTPOEHUS MaTepuu U PyHAaMEHTAIbHBIX 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.

JlocTrkeHue 3TuX Ienel oOecreunBaeTcs peIlIeHHEeM CIECAYIOMMX 3a7ad B Mpolecce M3ydeHHs Kypca (pU3MKM Ha YpOBHE CPETHEr0 OOIIEero

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/I3I/IKy H 3JICMCHTBI aCTpO(I)I/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 DPA3NUYHBIX 3a/ad C SIBHO 3aJaHHON (U3NYECKON MOENblo, 3aad, MOAPa3yMEBAIOLIUX CAMOCTOSITENHLHOE
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
OKPYXXAaIOLIYIO CPENy;

OBJIAJICHUE METOJaMU CaMOCTOSITENILHOTO IUIAHUPOBAaHUS M TMpOBeNeHUs (U3NYECKUX OKCIEPUMEHTOB, aHaan3a W HHTEPIpeTaIiu
uH(pOpMalnH, ONpeieJIeHHs] JOCTOBEPHOCTH MOJTYYEHHOIO Pe3ybTaTa;

CO3/IaHWE YCIOBUHU ISl pa3BUTUS YMEHUN MTPOCKTHO-UCCIICIOBATEIHCKON, TBOPUECKON AEATETHHOCTH.

Ilcuxonozo-neoazozuueckasn xXapakmepucmuka

CnaboBuJIeHHE CBA3aHO CO 3HAYUTEIbHBIM HapylleHueM (QYHKIIMOHUPOBAHUS 3pPUTEIBHOM CUCTEMBI BCIIEJICTBUE €€ MOPAXKESHHUS.
CnaboBuaeHNe XapaKTepU3yeTcsl, MPeKIe BCEro, MOKa3aTeIsIMU OCTPOTHI 3pEHHUS Jydllle BUISIIErO IJ1a3a B YCIOBHUIX ONTUYECKON KOppEKLIUU

ot 0,05-0,4. Tak xe cnaboBuIeHHE MOKET ObITh O0YCIIOBIIEHO HAPYILIEHUEM APYroil 0a30BOM 3pUTENbHON PYHKIMHU - 1TOIsI 3peHus. OOIUM MPU3HAKOM

y Bcex crabOBUASIIMX OOY4aromIMXcs BBICTYNAET HEIOpa3BUTHE chepbl YYBCTBEHHOTO MO3HAHMS, YTO MPHUBOIUT K ONpeNeIEHHBIM U3MEHEHHUSIM B
NCUXUYECKOM M (PU3UUYECKOM pAa3BUTHUH, TPYJHOCTSM CTAHOBJIEHUS JIMYHOCTH, K 3aTPYJHEHHSIM IPEAMETHO-NPOCTPAHCTBEHHONM M COIMAIbHOM

aJanTamnuu.



Kareropus cnaboBuagiux o0y4aromuxcsi IpeacTaBisieT co00il Upe3BbIYaiiHO HEOJHOPOIHYIO TPYIIITY, Pa3IMYaollyIOCs 10 CBOUM 3PUTEIbHBIM
BO3MOXHOCTAM, ACTCPMUHUPOBAHHBIM COCTOSAHHUEM 3PUTCIIBHBIX (bYHKI_[I/Iﬁ " XapaKTepoM rJ1a3HOM NAaTOJIOTUH. BBIIICJIHIOTCSI CTCIICHU CHaGOBI/IHeHI/IH:
TSDKETast, CPEeaHsIs, ciadast.

['pyny cna®oBUACHUS TSHKEIOW CTETICHU COCTABIISIFOT 00yYalouecs ¢ OCTPOTON 3peHus, Haxosmieics B npenenax ot 0,05 mo 0,09 na mydme
BUJIALLEM IJ1a3y B YCIIOBHUSX ONTHYECKOW KOppeKuuu. Hapsay co 3HauMTENbHBIM CHUXKEHUEM OCTPOTHI 3PEHMS, KaK IPaBWIIO, HAPYLIEH Pl APyrux
3pUTENBbHBIX (YHKIHA: ToJie 3peHUs (Cy)KeHHE WM HaJu4he CKOTOM), CBETOOINYIIEHHE (ITOBBIIICHUE WM MOHMKEHHE CBETOYYBCTBUTEIHLHOCTH),
IPOCTPAHCTBEHHAsT KOHTPACTHAsh YYBCTBUTEIBHOCTh, I[BETOpPA3NIMUYECHUE, TJla30ABUTareibHble (GYHKIUU (B BUIE HHCTarMa, 3HAYUTEIHHO
OCIIOKHSIOILIETO MPOIECC BUACHUS, U KOCOTIIa3us) U Apyrue. Hapyiienue 3puTenbHbIX (yHKIUI 3HAUUTENbHO 3aTpyAHSIeT (OPMUPOBAHUE aJ€KBATHBIX,
TOYHBIX, EJTOCTHBIX, OJHBIX YYBCTBEHHBIX 00Pa30B OKPYKAIOIIETr0, CHUKAET BO3MOKHOCTU OPHEHTUPOBKH, KaK B MUKPO, TaK U MAaKpOIPOCTPAH CTBE,
OCJIOXKHSIET TPOIECC 3PHUTEIBHOTO BOCHPHUATHS, OOYCIOBIMBACT BO3HMKHOBEHHE TPYAHOCTEH B TpOIECCe peanu3anud y4eOHO-TTO3HABATEIbHOM
nesitebHOCTH. COCTOSTHUE 3PUTENBHBIX (DYHKIHUK Y JAHHOM MOTPYIITBI 00yYarOIIUXCsl YpE3BBIYafHO HEYCTOMYNBOE X BO MHOTOM 3aBHCHUT OT YCIJIOBHH,
B KOTOPBIX OCYIIECTBISICTCS Yy4eOHO-TIO3HABATENIbHAS JEATENLHOCTh: B HEOIArONPHUATHBIX YCIOBHSIX COCTOSIHUE 3PHUTENBHBIX (YHKIHHA MOXKET
CYIIECTBEHHO CHHKAThCS.

HecmoTpss Ha 10CTaTOUYHO HU3KYH) OCTPOTY 3pEHUS M HECTaOMIBHOCTb 3pPUTENBHBIX (YHKIUH, BEIylMM B Yy4eOHO-IO3HABaTEIbHON
NEeSTENbHOCTH JAHHOW TPYTIBI 00y4YaIoNIXCcs BHICTYIAET 3PUTEIbHBIN aHAIU3ATOP.

OmnpeneneHHas 4acTb 00YyYarOIINXCS, BXOASIINX B TAHHYIO TPYIIY, B CUIIy HATUYHS HEOIAronpusTHRIX 3pPUTEIbHBIX MPOTHO30B, HAPSAIY C
OBJIaJICHUEM TPAJAUIIMOHHON CUCTEMON MUChMa U YTEHHUS, JOJHKHA MapaielbHO 00yJYaThes peibe(pHO-TOUCUHON CUCTeMe MUChMa M YTSHHUS.

I'pynny cnabGoBuaeHHUs CpeaHEN CTENEHH COCTaBISIOT oOyuarommuecss ¢ octpoToid 3penust oT 0,1 go 0,2 Ha Jyuine BUASIIEM IJ1a3y B YCIOBHSIX
ONTHYECKOU KOPPCKINH. HpI/I OTUX MOKA3aTCIIAX OCTPOTHI 3PpCHUA UMCIOT MECTO MCKAKCHHA 3PUTCIIbHBIX 06pa3013 N TPYAHOCTHU 3PHUTECIBHOI'O KOHTPOJIA
P TEPEIBIKEHUH B TIPOCTPAHCTBE, ISl OOIBIIMHCTBA OOYUAIOIIMXCS XapaKTePeH MOHOKYIISIPHBIA XapakTep 3peHus. B maHHyio rpymnmy BXOISAT Tak
e oOyvarouguecsi, y KOTOPBIX, HapsAay CO CHM)KEHHEM OCTPOTHI 3pEHMs, MOTYT UMETh MECTO HapylleHUus (OTIENIbHbIE WM B COYETAHUH) IPYrHX
3pUTENBHBIX (YHKIMHA (MO 3pEHUs, CBETOOUTYIIEHUS, MPOCTPAHCTBEHHOW KOHTPACTHON YYBCTBUTEIBHOCTH, IIBETOPA3NIUYCHHUS, T1a30/IBUTATEIILHbIC
dbyHKIIMH 1 1p.). BenencTBue KkoMOMHUPOBAHHBIX (OPTaHUYECKUX U (DYHKIMOHAIBHBIX) MOPAKEHUH 3PUTENHLHON CHCTEMBI CHUKAETCS UX 3pUTEIbHAS
paboTOCIOCOOHOCTh, OCIIOXKHSIETCS Pa3BUTHE 3PUTEIHLHO-MOTOPHOM KOOPAWHAIIMHU, YTO 3aTPyAHSET y4eOHO-II03HABATENbHYIO M OPUEHTHPOBOUHYIO
NEeSTeNbHOCTh. Pa3HoOoOpa3zue KIMHUKO-TATO(U3MONOTHYECKUX XapaKTEPUCTUK HAPYHIEHHOTO 3peHus TpeOyeT CTpPOro WHAWBHUAYalIbHO-
g hepeHIMPOBAHHOTO MOIX0/a K OpraHU3aIiKi 00pa30BaTEIbHOTO Mpolecca cIaboBUISIINX 00yUJAONTUXCS JaHHOW TPYIIIHIL.

['pynny cnabGoBuaeHus cinaboi CTENMEHW COCTABISAIOT OOydaromuecs ¢ ocTporoit 3peHust or 0,3 mo 0,4 Ha Jydiie BHAAIIEM TJIa3y B YCIOBHAX
ONTUYECKOI KoppeKuu. HecMOTps Ha TO, YTO TaHHBIE IMOKA3aTEIN OCTPOTHI 3PEHHSI MTO3BOJISIOT 00yUaloEeMyCsl B XOPOIIMX TMTMEHUYECKUX YCIOBUSIX
YCIENIHO WCIOJIb30BaTh 3pEHUE IS MMOCTPOCHHUSI MOJTHOIIEHHOTO 00pa3a 00beKkTa (mpeaMera), BOCIPUHUMAEMOTO Ha OJIM3KOM PAacCTOSIHUH, JTaHHas
rpynna oOydyarouuxcs HCIBITHIBAET OMPECICHHbIE TPYIHOCTH KaK B MPOIECCE BOCIPUATUS OKPYXKAIOUIET0 MHUpPA, TaKk M B Ipolecce y4yeOHO-
MIO3HABATENBbHON JesTeabHOCTH. CoueTaHue CHIDKEHHsI OCTPOTHI 3pEHHs ¢ HapyIICHUSAMHU APYTUX (DYHKIMHA, TaKKe 4acTO OCIOXKHSIETCS HaTU4ueM



BTOPUYHBIX 3PUTEIbHBIX OCIOKHEHUHN B BHJIe aMOJIMONUHU (CTOMKOE CHUKEHHE IIEHTPAIBHOTO 3pEHUs) W/WJIN KOCOTja3usl, YTO yCyryoiseT TpyIHOCTH
3pUTENBHOTO BOCIPHATUS CIA00BUAAIINX OOydaromuxcs. MOHOKYIAPHBIA XapakTep 3peHUs, UMEIOIUNA MeCTO IMpH aMOIHONuH, OOyCIOBIMBAET
CHIDKEHHE CKOPOCTH M TOYHOCTH BOCHPHUATHUS, MOJHOTHI U TOYHOCTH 3PHUTEIBHBIX NPEACTABICHUH, MPUBOAUT K BO3SHUKHOBEHHIO TPYAHOCTEH B
muddepeHranuy HanpaBiIeHUu, HECIOCOOHOCTH TJ1a3a BBIJACIATh TOYHOE MECTOHAXOXKICHHE OOBEKTa B NMPOCTPAHCTBE, OMPENEISATh CTEINEHb €ro
y1aJIE€HHOCTH.

HeonHnopoaHOCTh Tpymnmbl C1a0OBUASIIMX OOyUYaIOIIUXCS ACTEPMUHHUPYETCS HATMYMEM y HUX KaK pa3iIu4HbIX KIMHUYECKUX (opM craboBUICHHUS
(Hapymenue pedpakuuu, NaTOJIOTHS XpyCTalMKa, riaykoma, 3a00JjeBaHUs HEPBHO-3pUTENIBHOTO ammapara ¥ Jp.), TaKk U TakuxX 3a00JeBaHMil, Kak:
BPOXKACHHASE MUOMHUA (B TOM YHCJIE OCIOKHEHHAs), KaTapakTa, TUIIEPMETPONHS BBICOKOM CTETIEHH, PETUHOIATUSI HEJOHOIICHHBIX, YaCTHYHas aTpodus
3pUTENBHOTO HEPBa, pa3NuyHble AeGopMali oprana 3peHus u Ap. Crabunuzanus 3pUTeIbHBIX (QYHKIUI MOXKET ObITh OOecredeHa 3a CueT yueTa B
y4eOHO-TI03HABATEIHHOMN IEATEIFHOCTH KIMHUYECKUX (DOPM M 3pUTENBHBIX JUATHO30B CIIA00BHIAIINX O0YUAIOIIUXCS.

HeomHopoaHOCTh rpymmbl ca1abOBHISAIIMX TAK)KE OMpPEIEISeTCS BO3PACTOM, B KOTOPOM MPOU30IILIO HApYIICHNE (WM YXYIUICHHE) 3peHus. 3HaYeHHUEe
JAHHOTO (PaKTOpa OMPENENACTCs TEM, YTO BpeMs HapyIIeHus (YXy/IIICHHUs) 3pEHUS OKa3bIBACT CYIIECTBEHHOE BIIMSHUE HE TOJIBKO Ha MCUXO(PU3NIECKOE
pa3BuTHEe OOyYaroIlerocsi, HO M Ha pa3BUTHE y HETr0 KOMIICHCATOPHBIX NpoIeccoB. B Hacrosmiee BpeMs B KauecTBE JIHIUPYIOIIUX MPHYHH,
BBI3BIBAIOIIMX CJIA00BUAECHUE, BBICTYMAIOT BPOXKACHHO-HACJIEACTBEHHbIE NpUYMHBI. B 3TON CBsA3M Habmromaercss mpeoOnagaHue CIa0OBUIAIINX
00yyYaroImuxcsl, y KOTOPbIX 3peHue ObLJIO HAPYIIEHO B PaHHEM BO3pacTe, YTO, C OJHOM CTOPOHBI, 00YCIOBIMBAET CBOEOOpa3ne X MCUXO(U3NYECKOTO
pa3BUTHSL, C IPYroi - ompesensieT OCOOEHHOCTH Pa3BUTHUSI KOMIIEHCATOPHBIX MEXAaHHU3MOB, CBS3aHHBIX C NEPECTPOIKON OpraHusMma, peryaupyeMoil
LEHTPAJIbHOW HEPBHOM CUCTEMOM.

OOyuaromumMcsi JTaHHOW TPYIIbl XapaKTePHO: CHIDKEHHE OOIeld W 3pUTENTHhHON pabdoTOCIMOCOOHOCTH; 3aMeieHHOe (OPMHpPOBAHHE MPEIMETHO-
NPaKTUYECKUX JEHCTBUH; 3aMeUIEHHOE OBJaJeHHE NMHUCHbMOM W UYTEHHEM, YTO OOYCIIOBJIHMBAETCS HAPYIICHWEM B3aMMOJCHCTBHS 3pUTEIHHON WU
TJIa30/IBUTATEIIbHON CUCTEM, CHI)KEHHUEM KOOPAWHAIMH JBWKEHHUN, UX TOYHOCTH, 3aMEJUICHHBIM TEMITOM (POPMHPOBAHUS 3PUTEILHOTO 00pa3a OYKBHI,
TPYAHOCTSIMH 3PUTEILHOTO KOHTPOJIS;, 3aTPyIHEHHUE BBHITOTHEHHS 3PUTENBHBIX 3a/IaHHH, TPEOYIONINX COTIIACOBAHHBIX JIBUKCHUH TJIa3, MHOTOKPATHBIX
NEPEeBOJIOB B30pa ¢ 00bEKTa HAa 00BEKT; BOSHUKHOBEHHE TPYIHOCTEH B OBJIAJICHUN U3MEPUTEIIbHBIMU HAaBBIKAMHU, BBIMIOJIHEHUE 33JaHUH, CBSI3aHHBIX CO
3pUTENHHO-MOTOPHON KOOpAUHALINEH, 3pUTETbHO-IIPOCTPAHCTBEHHBIM aHATM30M U CUHTE30M U JIp.

B ycnoBusix cnaGoBuneHus HaOaromaeTcss 0O€IHEHHOCTh YYBCTBEHHOI'O OIBITA, OOYCJIOBJEHHAs HE TOJbKO CHIDKEHHEM (YHKIMH 3peHus u
Pa3IMYHBIMH KIIMHUYECKUMH MPOSBICHUSAMH, HO U HEIOCTaTOYHBIM Pa3BUTHEM 3pUTEIBHOIO BOCIIPUATHUS M ICUXOMOTOPHBIX 00pa30BaHHMA.

VY cnaGoBuasmux HaOI0AAeTCsl CHIDKEHHE JBUraTelbHON aKTUBHOCTH, CBOeoOpazue (pU3MUECKOro pa3BUTHs (HapylIEHHE KOOPAWHALIUU, TOYHOCTH,
o0beMa NBMKCHWH, HapyIIeHHE COYETaHWs JBUKCHHWU TJ1a3, TOJIOBBI, TeNa, PYK W 1p.), B TOM YHCIE TPYAHOCTH (OPMHPOBAHUS JIBUTATEIBHBIX
HaBBIKOB.

[Tpu cnaGoBuaeHun HabIOJaETCsl CBOEOOpa3ue CTAHOBJICHUS U MPOTEKaHUS MMO3HABATENIbHBIX MPOLECCOB, YTO MPOSBISETCS B: CHUKEHUHU CKOPOCTU U
TOYHOCTH 3PUTEILHOTO BOCHPUSATHS, 3aMEJIEHHOCTH CTAHOBJIEHMSI 3pUTENILHOTO 00pasa, COKpAIIeHHH M OCJIa0JICHWU psa CBOMCTB 3PUTEIBHOTO



BOCIIPUATHA (00BEM, LIETOCTHOCTh, KOHCTAHTHOCTh, 000OLIEHHOCTh, W30MPATEILHOCTD U JIP.); CHM)KEHUM IOJHOTHI, LIEIOCTHOCTH 00pa3oB, IIMPOTHI
Kpyra 0ToOpaskaeMbIX MPEIMETOB U SABJICHHIA; TPYAHOCTAX pean3allii MBICIUTEIbHBIX ONEpalnii, B pa3BUTHH OCHOBHBIX CBOWCTB BHUMAaHMS.
CnaloBuasAMM XapaKTEPHbI 3aTPyIHEHHs: B OBJIAJCHUU IMPOCTPAHCTBEHHBIMU IPEJICTABICHUSIMH, B MPOLECCE MHKPO- U MAaKPOOPUEHTHPOBKH, B
CIIOBECHOM OOO3HAYEHHH IPOCTPAHCTBEHHBIX OTHOUICHHWH; B (OPMHPOBAHMU TMPEICTaBICHUH O QopMe, BEIUYMHE, IPOCTPAHCTBEHHOM
MECTOIIOJIOKEHUH TPEJAMETOB; B BO3SMOXXHOCTH JUCTAHTHOT'O BOCHPUATHUS M Pa3BUTHA 0030PHBIX BO3MOXKHOCTEH; B TEMIIE 3pUTEIILHOTO aHATTU3A.
CnaloBuaAIMM XapaKTEpHO CBOEOOpa3ne peyeBoro pa3BUTHs, IPOSIBIIAIOLIEECS B HEKOTOPOM CHUKEHUU AMHAMUKHU M HAKOIUIEHUS SI3bIKOBBIX CPEZCTB,
BBIPa3UTENbHBIX JBWKEHUH, C1a00N CBA3M pedu ¢ NMPEIMETHBIM COAEepKaHUEM. Y HUX HaOIH0Aat0TCsi 0COOEHHOCTH (POPMUPOBAHUS PEUEBBIX HABBIKOB,
HEIOCTaTOYHBIM 3amac CJIoB, 0003HAYAIOUIMX IPU3HAKU IPEIMETOB M IMPOCTPAHCTBEHHbIE OTHOILEHMS; TPYAHOCTH BepOaM3aluu 3PUTENIbHBIX
BIICUATJICHUH, OBJIAZICHUs S3bIKOBBIMM ((hOHEMATHUECKUIl cOCTaB, CIIOBapHBIM 3amac, I'paMMaTH4eCKUH CTpOH) M HES3bIKOBBIMM (MHMHKA,
NAaHTOMHUMUKA, WHTOHALMsI) CPEACTBAMU OOIIEHHS, OCYLIECTBJIEHHWS KOMMYHHKAaTUBHOH AESITEIbHOCTU (TPYAHOCTH BOCHPUATHUS, HWHTEPIpETaLUH,
IPOAYLUPOBAHUS CPEJICTB OOLICHMUS).
VY crnaboBuasmux o0ydaroniuxcsi HabIrogaeTcsi CHIKEeHHE 00IIel MO3HABATENbHON aKTUBHOCTH, YTO 3aTPYTHIET CBOEBPEMEHHOE PA3BUTHE PA3IMIHBIX
BUJOB JICSATEIFHOCTH, B TOM YHCIIE CEHCOPHO-TIEPUENTHBHOH, KOTOpasi B YCJIOBUSAX CIIA0OBHUICHHUS MPOXOTUT MEIJICHHEE IO CPAaBHEHHIO C
00y4aroImuMucs, He UMEIOLIMMH OTPAHUYEHUH 110 BOZMOXKHOCTSIM 37J0POBBSI.
Kpome Toro, cnaboBuAsAIIMM XapaKTepHbl TPYIHOCTH, CBSI3aHHBIE C KAUECTBOM BBITIOJIHIEMBIX JAEHCTBUI, aBTOMAaTH3allMell HABBIKOB, OCYIIECTBICHUEM
3pUTENBHOTO KOHTPOJISI Ha/l BBIMOJIHAEMBIMU JIEHCTBUSIMHU, UTO OCOOEHHO SPKO MPOSBISETCS B OBJIaICHUHM YUeOHBIMU YMEHUSMH U HaBBIKAMU.
VY cnaGoBUIAIIMX OTMEYAeTCs CHUIKEHHE YPOBHS pa3BUTUS MOTHMBALMOHHBIA CQephl, pEeryisTOpHbIX (CAMOKOHTPOJb, CAMOOLIEHKAa, BOJIS) WU
pedekcuBHBIX 00pa30oBaHUil (HAYaJlo CTAHOBJICHUS <«SI-KOHLIETLIMKY», Pa3BUTHE CAaMOOTHOILIEHHUS). Y HHUX MOTryT (OpMHpPOBATHCS CIEAYIONINE
HEraTHBHbIE KaUeCTBA JIMUHOCTH: HEJJOCTaTOYHAS! CAMOCTOSITEIbHOCTb, OE3bIHULIMATUBHOCTD, NK/INBEHYECTBO.
V¥ yactu oOyvarommxcs JaHHOW rpyNibl c1ab0BUIEHUE COYETAETCA C IPYTUMHU NOpaXeHUSIMU (3a00JIeBaHUSMHU) JIETCKOTO OPTaHU3Ma, YTO CHUXKAET UX
0OLIYI0 BBIHOCIUBOCTb, ICUX0AMOILIMOHAIIBHOE COCTOSIHUE, ABUTATENbHYIO aKTUBHOCTh, 00YCIIaBIINBast OCOOEHHOCTH UX MCUXO0(U3HUUECKOTO Pa3BUTHS.

Ocoovie obpazoeamenvuvle nompedHocmu

- LIeJIeHaNpaBIeHHoe oOoramieHue (KOpPPEKIHs) YyBCTBEHHOT'O OMbITA 3a CYET Pa3BUTHS BCEX aHATU3ATOPOB U 3pUTEIILHOTO BOCTIPHUSTHS;

- LIeJICHATPABICHHOE PYKOBOJCTBO 3PUTEIBHBIM BOCIPUSATHEM;

- pacuipeHue, ooorameHne 1 KOppeKIus NpeAMETHBIX U IPOCTPAHCTBEHHBIX MPECTaBICHUN, JOPMUPOBAHUE U PACIIUPEHHUE TTOHATHIA;

- LIEJICHANPABIEHHOE Pa3BUTUE CEHCOPHO-TIEPLENTUBHON JEATENBHOCTH;

- YOOPSAOYMBAHUE U OpraHU3alus 3pUTENIbHON paboThl C MHOXKECTBOM OOBEKTOB BOCTIPUSTHUS;

- pa3BUTHE N103HABATEIbHOM AEATEIBHOCTH CIA0OBUASIINX KAK OCHOBBI KOMIIEHCALIMHU, KOPPEKLIUU U NMPOPUIAKTUKN HAPYIIEHUH UMEIOIUXCS Y
JTAHHOM IpymIibl 00y4YaroIIuXCs;

- HUCHOJb30BaHUE CHENMAJIbHBIX IMPUEMOB OpraHM3allud  y4eOHO-NIO3HABATENBHOM  AEATENbHOCTH  CIA0O0BHAALIMX  OOY4YaIOLIMXCS
(amropuTMH3aIML U JIP.);



- CHCTEMaTHUYECKOE U IIeJICHANPABICHHOE Pa3BUTHE JOTMYECKUX PUEMOB MepepaboTKH y4eOHOI nH(pOpMaIIH;

- obecrieyeHue TOCTYITHOCTH yueOHOH MHGOPMAIUH IJIsl 3PUTEITHLHOTO BOCIPHUSITHS CIA00BUASIIIMMU 00yJatONUMUCS;

- CTpOTMil ydeT B OpraHu3anuu OOy4YeHHsS M BOCIUTAHHUS CIA0OBUISAIIETO OOYYaIOMIErOCs: 3PHUTENBHOTO JMarHo3a (OCHOBHOTO H
JIOTIOJTHUTEIBHOT0), BO3pAacTa M BPEMEHM HAPYIICHHUS 3PEHHS, COCTOSHUS OCHOBHBIX 3PUTENIBHBIX (DYHKIHHA, BO3MOXHOCTH KOPPEKIMU 3PEHUS C
MIOMOIIBIO ONITUYECKUX CPEJCTB U MPUOOPOB, PEKUMA 3PUTEIBHON U (PU3UUECKON HATPY30K;

- IPEHMYIIECTBEHHOE HCIIOIb30BaHNE HHIMBUIYaJIbHBIX ITOCOOWI, BBINOJIHEHHBIX C YYE€TOM CTENEHH M XapaKTepa HapyLIeHHOTO 3pPEHHS,
KJIMHUYECKON KapTHHBI 3pUTEIILHOTO HApYIICHNUS;

- y4eT TeMna yueOHo! paboThl ClIaboBUIAIINX 00YYAIOMINXCS, YBEIIMUECHHE BPEMEHU HA BHIIIOJIHEHHE IPAKTHYECKHUX PadoT;

- BBE/ICHHE B CTPYKTYPHOE IIOCTPOEHHE ypoKa (Kypca) MpoIeIeBTHYECKUX (TIOATOTOBUTEIBHBIX ) ITAIIOB;

- BBEJICHHE B COZIepKaHNe 00pa30BaHMs KOPPEKIIMOHHO-PAa3BUBAIOIINX KYPCOB;

- MOCTaHOBKA W peanu3aiys Ha o01eoOpa3oBaTeNbHBIX YPOKAaX M BHEKJIACCHBIX MEpPONPHUSTHIX IEJIEBBIX YCTAaHOBOK, HANpPaBICHHBIX Ha
KOPPEKIMIOOTKIOHEHUH B Pa3BUTUHU U TPOPHIAKTUKY BOZHUKHOBEHHUSI BTOPHYHBIX OTKJIOHEHHIA;

- aKTHBHOE HUCIIOJIb30BaHUE B y4eOHO-TIO3HABATEIHLHOM IPOIECCE PEUM KaK CpPEeAICTBAa KOMIICHCAIIMM HAPYHNICHHBIX (DYHKIIHHA, OCYIIECTBICHUE
CrelanbHOM paboThl 10 KOPPEKIIUHN PEUEBBIX HAPYIIECHUH;

- LleJIeHaNpaBiIeHHOe (POPMUPOBAHME YMEHUI U HABBIKOB 3PUTEIBHOM OPUEHTUPOBKHU B MUKPO M MAaKPOIIPOCTPAHCTBE;

- LIeJIeHanpaBIeHHOe (POPMUPOBAHUE YMEHUI U HABBIKOB COL[MAIEHO-OBITOBON OPUEHTHPOBKH;

- CO3JIaHME€ YCIIOBHM IS Pa3BUTHA Y CIA0OBUIAIMX 00Y4aIOIMXCs HHUIIMATUBBI, TTO3HABAaTEIbHON U 001Ie akTUBHOCTH, B TOM YMCJIE 3a CUET
NPUBJICUEHHSI K YYACTHIO B PA3JINYHBIX (JIOCTYITHBIX ) BHJIAX ACATEIBHOCTH;

- pa3BUTHE U KOPPEKIIMS KOMMYHUKATUBHOM JIESITETBHOCTH;

- (hu3muecKoe pa3BUTHS CIA0OBUAAIINX C YIETOM €r0 CBOe0Opasns U MPOTUBOIIOKA3aHUH ITPH ONPEACTICHHBIX 3a00ICBaHUX;

- KOPPEKIUs HapyIICHUH B IBUTATENBHOM chepe;

- OJIZIep KaHue U HapalluBaHUe 3PUTEIbHON paboTOCTIOCOOHOCTH CIIa00BU/IAIET0 00yYaroLerocs B 00pa3oBaTeIbHOM MPOIIECCE;

- oJi7iep KaHue MCUX0(U3NIECKOr0 TOHYca CIa00BUIAIINX;

- LIeJICHATIPABJICHHOE Pa3BUTHE PETYISATOPHBIX (CAMOKOHTPOJIb, CAMOOIIEHKA) M pe(IIEKCUBHBIX (CAMOOTHOIIEHUE) 00pa30BaHUii;

- aKTUBHOE oOoraieHue (KOpPPEeKIHs) COLUAIBHOTO OTbITa CIA00BUISIIETO 00YYatOLIeToCs.

Ha u3yuenue ¢uzuku (6a30BbIii ypOBEHb) Ha YpOBHE cpelHEro obuiero oopazoBanus orBoaurcs 136 vacos: B 10 kimacce — 68 yacoB (2 yac B
Hepenmo), B 11 kiracce — 68 gacoB (2 9ac B HEIEIIO).

BocnurareabHblil MOTeHIMAJ peAMeTa (PU3UKA.
BocnurarensHplii noteHuuan yuyebHoro mpeamera «Pusnkay Ha ypOBHE CpeAHEro oOIiero o0pa3oBaHMs pealu3yeTcsl Ha ACSITeIbHOCTHOM
OCHOBE yepe3: IMPHUBIICYCHNE BHUMAHUS 00y4arOMUXCsl K IICHHOCTHOMY aclleKTy U3y4aeMbIX Ha YPOKax sIBICHUM, OpraHU3aluI0 paboThI C MOTyYaeMOi



Ha ypoke wuH(popMarueir (GU3MYECKOro CcojJeprKaHus, BKIOYas WHPOPMALUIO O COBPEMEHHBIX IOCTIDKEHHSX (U3UKU; aHAIM3 M KPUTHUYECKOE
OllCHMBaHWE WH(OpPMAIMK;, TPUMEHEHUE HA yPOKE WHTEPAKTHBHBIX (OpM pabOThl ¢ OOYYAIOIIMMHCS: MHTEIUICKTYATbHBIX UTP, CTHMYITHPYIOIIHX
MO3HABATEIIEHYI0 MOTHBAIMIO OOYYArOMIMXCS; TUAAKTHYECKOrO TeaTpa, TNIe MOJyYeHHBIE HA YpPOKE 3HAHUS OOBITPBIBAIOTCS B TEAaTPAIbHBIX
MOCTAHOBKAX; TPYMIOBOH paboThl MM pabOTHl B Mmapax, KOTOpPbIE ydaT OOydYaromUXCsi KOMaHIHON paboTe W B3aWMOJCUCTBHUIO C APYTUMHU
00y4JaroMUMUCS; WHUIMAPOBAHUE M TIOJICPKKY HCCIEAOBATEIHCKON ACITEIbHOCTH OOYUYAIONIMXCS B PAMKaX pealn3aliil UMU WHAWBUAYAIBHBIX H
IPYIIOBBIX HMCCIIEOBATENBCKUX TPOCKTOB, YTO JaeT OOYdYaloUIMMCsS BO3MOKHOCTh TPUOOPECTH HAaBBIK CAMOCTOSTEIBHOTO PEIICHHUS TPOOIIeMBI,
pa3BUBACT YMEHHs HAOJIOJaTh MPHUPOTHBIC SBJICHUS, BBIIOJIHATH ONBITHI M 3KCIIEPUMEHTAILHBIC UCCICIOBAHUS C MCIIOJIB30BAHUEM H3MEPUTEIBHBIX
npubopoB, (OPMUPYET HABBIK TEHEPUPOBaHUS M OMOPMIICHHS COOCTBCHHBIX WJCH, HABBIK ITyOJMYHOTO BBICTYIUICHUS TIepe] ayIUTOPHCH,
apryMEHTHPOBAaHUSI M OTCTaWBaHUS CBOCH TOYKH 3PCHHS; 3HAKOMCTBO cO cepaMu MpohecCHOHAIBLHOU ICSTEIbHOCTH, CBS3aHHBIMU C (DU3UKOU, U
COBPEMEHHBIMH TEXHOJIOTHUSMH, OCHOBAaHHBIMH HA JTOCTIDKCHUSAX (U3MUYECKOW HAYKH, YTO CIIOCOOCTBYET PA3BHTHIO NPEICTABICHUH O BO3MOXKHBIX
chepax Oynymed MpoPecCHOHATBHON IEATEIBHOCTH, CBSI3aHHON ¢ (PU3MKOI, MOArOTOBKA K JallbHEHIIEMY OOYUYEHHIO B ITOM HAMPABICHUH M
OCO3HAaHHOMY BBIOOpY oOOydJarommMmucs Oyayiied mnpodeccuy;  YCTaHOBJICHHE JOBEPUTCIHHBIX OTHOIICHUS MEXIY YYUTCIIEM W YYCHUKAMH,
CIIOCOOCTBYIONTUX TIO3UTHBHOMY BOCHPHUSATHIO yYaIlllUMHCS TPEOOBAaHWA M TPOCHO YUUTENs, aKTUBU3AIMUA WX ITI03HABATEIHHOW JEATEIBHOCTH U
AKTUBHOCTH; MOOYXJIeHUE 00ydaromuxcsi K COOMOIEHUIO Ha YpOKe OOIIETTPUHATHIX HOPM MOBEICHUS, MTPABUII OOIIEHUS CO CTAPIIUMU (YUUTENIMU) U
CBEepCTHUKaMH (IIKOJBPHUKAMHU);  HCIOJIB30BaHUE BOCIUTATENBHBIX BO3MOXKHOCTEW COJEpKaHUs Y4eOHOro TMpeaMeTa uepe3 JIEMOHCTPAIUI0
00y4aronuMcsl IPUMEPOB OTBETCTBEHHOTO, TPAYKIAHCKOTO MOBEIEHUS, MPOSBICHUS YEIOBEKOMIOOUS M JOOPOCEPACYHOCTH; OpraHu3aluio medcrsa
MOTHUBHPOBAHHBIX M SPYJUPOBAHHBIX yUAIIUXCS HAJl UX HEYCIEBAIOIIMMHU OJHOKIACCHUKAMMU.



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 sABJICHMH M npoueccoB. Hayunble rumore3bl. PHU3MUECKHE 3aKOHBI M TEOPUM. ['paHUIBI NPUMEHUMOCTH
¢u3nyeckux 3akoHOB. [IpUHIUI COOTBETCTBUS.

Poub 1 MecTo (u3nKK B GOPMHUPOBAHNU COBPEMEHHON HAYYHOM KAPTHHBI MUPA, B IPAKTHUECKON JEITEITBHOCTH JIFOICH.

Jlemoncmpayuu

AHajorosble ¥ HIU(PPOBBIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE JATUHUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

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

[TepemenieHne, CKOpPOCTh (CpEemHSsI CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOpPEHHE MaTepuaibHOW TOYKH, MX MPOEKIHUH HAa OCH CHCTEMBI
koopauHat. CrokeHue MepeMeIeHU U CII0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE TPSIMOJIMHEWHOE IBIDKEHUE. | paduky 3aBUCIMOCTH KOOPMHAT, CKOPOCTH, YCKOPCHHSI, ITYTH U TIEPEeM eIICHUS
MaTepUaTbHOW TOUYKHA OT BPEMECHH.

CBoOoaHOe masieHne. Y CKopeHue CBOOOTHOTO TIaICHHUS.

KpuBonuneiinoe nBuxkeHue. J[BrkeHHE MaTepHalbHON TOYKH MO OKPYXKHOCTH C TMOCTOSHHOW MO MOJIYII0 CKOPOCTBIO. YTJIOBas CKOPOCTD,
JTuHeHas ckopocTh. [lepuon u wacrtora obpamienus. LlenTpocTpeMuTenbHOE YCKOPEHHE.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE TPUMEHEHHE: CITUAOMET, ABMKEHUE CHAPSIOB, LIETIHBIE U PEMEHHBIE TTepeIayun.

Llemoncmpayuu

Mopnenb cucTeMbl OTCUETa, HILTIOCTPALIMS KHHEMAaTHIECKUX XapaKTePUCTHK JIBHKEHUSL.

[TpeoOpazoBaHye ABMKCHHIA C UCTIOIB30BAHUEM MIPOCTHIX MEXaHHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTRBE.

Hab6nronenue aBuxeHus Tena, OpomeHHOro Mo YTIJIOM K TOPU30HTY ¥ TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOTHOTO MaICHHUS.

HampasiieHrne CKOpOCTH NMPU ABMKEHUU TI0 OKPYKHOCTH.



Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

N3yueHne HepaBHOMEPHOTO ABUKECHUSA C LENbIO ONPEIEICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOLIEHMS MEXKIY IIyTSAMH, IIPOWJIECHHBIMHU TEJIOM 3a IIOCIEHOBATEJIbHBIE DPAaBHBIE IPOMEXKYTKM BpPEMEHHM IIpU
PaBHOYCKOPEHHOM JIBU’KEHHMH C HAYaJIbHOM CKOPOCTBIO, PABHOM HYIIIO.

N3yueHne NBUKEHUS IAPUKA B BA3KOU KUKOCTH.

W3ydeHue ABM>KEHUS Tela, OPOIIEHHOT0 TOPU30HTAIBHO.

Tema 2. /lunamuxa

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

Macca tena. Cuna. Ilpunuun cynepnosuuuu cwi. Bropoit 3akoH HberoroHa 1isi MarepuanbHOM Touku. Tperuit 3akon HprotoHa st
MaTepHAIbHBIX TOYEK.

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

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

Tpenne. Buasl TpeHus (mokosi, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHue. Cuia TpeHMsI CKOJBXEHMSI U CUJIa TPEHHS IOKOS.
Koaddurment tpenus. Cuna conpoTUBIEHUS IPU ABMKCHUU TENA B KHUAKOCTH WU Ta3e.

[TocTynaTensHOE M BpallaTesIbHOE ABH)KEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT cuibl OTHOCUTENIBHO OCH BpalleHus. [limeqo cumel. Y caoBus paBHOBeCUs TBEPAOTO TEIA.

TexHnueckue yCTpoMCTBA U MPAKTUYECKOE IPUMEHEHUE: TTOAIIUITHUKY, JBUKEHUE 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, nabopamopnuvie pabomuol

N3yuenune aBuxeHus: Opycka 1mo HaKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHII YIIPYTOCTH, BO3HUKAIOIIKX B MPYKUHE U PE3UHOBOM 00pasIiie, OT ux JedopMaluu.

HccnenoBanue ycioBuil paBHOBECUs TBEPAOTO TEJA, UMEIOIIETO OCh BPAILECHHUS.



Tema 3. 3aKoHbl COXpaAHEHUA 8 MEXAHUKE

Nmnynsc maTepuanbHONM TOUYKH (Te€da), CUCTEMbl MaT€pUaIbHBIX TOUeK. VMITylIbC CHIIBI U HW3MEHEHUE UMITYJIbCca Teia. 3aKOH COXpaHEHUs
uMITyJibca. PeakTUBHOE IBUKEHHUE.

PaGora cuibl. MOIIHOCTH CHITBI.

Kunernueckas sneprust MaTepuanbHoi Touku. Teopema 00 M3MEHEHUN KHHETUYECKOW YHEPTUH.

[TorenmmanpHas sHeprus. [loTeHManbHas sHEpPrus ynpyro aehopMupoBaHHOW NpykuHbBL. [loTeHIManbpHas YHEPrUs Tejaa BOJIU3U MOBEPXHOCTH
3emuu.

[ToTeHIManbHBIC U HEMOTEHIIUATbHBIC CUJIbL. CBsI3b pabOThl HEMOTCHIIMAIBHBIX CHJI C U3MCHEHHEM MEXaHUUYECKOW YHEPTUU CHUCTEMBI TeJl. 3aKOH
COXpaHEHHUSI MEXaHUYECKON YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4ecKkue yCTpoucTBa U MPAKTUYECKOE TPUMEHEHHUE: BOAOMET, KOTIEP, MPY>KUHHBIN MUCTOJIET, IBUKEHUE 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.

UccnenoBanue cBs3u pabOThI CUITBI ¢ U3MEHEHWEM MEXaHUYECKOW SHEPTHUH TeJla Ha IPUMEPE PACTSKEHUSI PE3UHOBOTO KI'yTa.

Pa3nen 3. MoJsiekyasipuast puM3uKa M1 TepMOAUHAMHUKA

Tema 1. Ocrogvl MONEKYAAPHO-KUHEMUYECKOIL Meopul

OCHOBHBIE TOJIO)KEHUSI MOJIEKYJIIPHO-KHHETUYECKONH TEOpUH M MX ONBITHOE oOocHOBaHHWe. bpoyHoBckoe nBmxenue. Juddysus. Xapakrep
JIBIDKEHUS M B3aUMOJICHCTBUS YacTHIl BelecTBa. MoJienu CTpPOEHUs Ta30B, )KUIKOCTEH U TBEPABIX TeN U OOBSICHEHHWE CBOWCTB BEIECTBA Ha OCHOBE
9THX Mozeneil. Macca u pazMepsl Mosiekyin. KonnuectBo Bemectsa. [loctostHaass ABoraapo.

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

Monens uaeanbHOro rasa. OCHOBHOE YpaBHEHHE MOJIEKYISPHO-KMHETHUECKOW TEOPUH HJIealIbHOro ra3a. AOCOIIOTHas TemiepaTypa Kak mepa
CpeHEeW KMHETHMYECKOW >HEpruy TEIUIOBOTO JBMKEHMs dactul] ra3a. lllkama temmnepatyp KenbBuna. ['azoBble 3akoHbl. YpaBHeHHe MeHaeneeBa—
Knaneiipona. 3akon JamproHa. M30mpoieccsl B HaeaqTbHOM Ta3e ¢ MOCTOSHHBIM KOJIUYECTBOM BerlecTBa. [ padudeckoe npencraBieHrne H30mpoIiecCoB:
U30TepMa, U30X0pa, n3o0oapa.

TexHuueckue ycTpoicTBa M IPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeETp.

Jlemoncmpayuu



OnbIThI, TOKA3bIBAIOUINE TUCKPETHOE CTPOCHHE BELeCTBa, (poTorpaduu MOJIeKysl OPraHUYECKUX COSAMHEHUN.

OmnbITh! 10 AU(Y3UH KUAKOCTEH U Ta30B.

Mopnens OpOYHOBCKOTO JIBUYKEHHUSI.

Mogens onbita LlTepHa.

OnbIThI, JOKA3bIBAIOIINE CYIIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOCHCTBUS.

Mopaenb, HUTFOCTpUPYIOLIAs IPUPOY JABJIEHUS ra3a Ha CTEHKH COCYAA.

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

Yuenuueckuii sxcnepumenm, n1abopamophule pabomol

Omnpenenenne Macchl BO3/lyXa B KJIACCHON KOMHATe Ha OCHOBE U3MEPEeHHI 00bEMa KOMHATHI, 1aBJICHUS M TEMIIEPAaTyphl BO3AyXa 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.
BuyTpenHss sHeprusi 0IHOATOMHOTO HJACAIbHOTO ra3a. Buibl Teruionepeaaun: TeIIONPOBOIHOCTh, KOHBEKIIHS, U3TyUeHUE. Y AeNIbHAs TETIOEMKOCTh
BelecTBa. KoauyecTBo TEIIOTHI PU TEIUIONEpeaaye.

[Tonsitue 06 ammabatHom mporecce. llepBeiii 3akoH TepMoauHaMukd. [IprMeHEHHE MEpPBOro 3aKOHA TEPMOIAMHAMHKH K H30IPOIECCAM.
['padmyeckas uHTEpIpETAIUs PaOOTHI raza.

Bropoii 3akon TepmoanHaMuku. HeoOpaTHMOCTE MPOIIECCOB B MIPUPOJIE.

TennoBele mamuHbl. [IpUHIUNB ASHCTBUSA TerUIOBBIX MamiuH. [IpeoOpa3oBaHusi HEPruu B TEIUIOBBIX MammHaxX. KoadduimeHT mosie3Horo
neiictBus TeroBoi MamuHbl. [ukin KapHo 1 ero ko3 guimeHT noyie3Horo AeicTBys. IKOJ0rn4eckre npoOaeMbl TEMIO3HEPTETUKH.

TexHU4ecKre yCTpONCTBA U MPAKTUUECKOE TPUMEHEHUE: IBUTATENIh BHYTPEHHETO CTOpaHUsl, OBITOBOM XOJIOAMIBHHUK, KOHIUITUOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpPEHHEW PHEPTUM Tela MPH COBEPIICHUH Pa0OTHI: BBUIET MPOOKH M3 OYTHUIKU MO JIEHCTBHEM CXKATOTO BO3AYyXa, HarpeBaHHE
a¢upa B TaTyHHOU TpyOKe MyTEM TpeHHUsI (BUIEOIEMOHCTPAIIHS).

N3menenue BHyTpeHHEH dHeprun (TemMrepaTypsl) Tella Ipu TeIuionepeaaye.

OmnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3AYITHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATells BHYTPEHHETO CTOPaHUsI, PEaKTUBHOTO JIBUTATETIS.

Yuenuueckuii sxcnepumenm, n1abopamophule 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
TEIUIOTa Mapoo0pa3oBaHus. 3aBUCUMOCTh TEMITEPATYPhl KUTICHUS OT JaBJICHHUS.



TBépnoe Teno. Kpucrammuyeckue u amopdHbie Tena. AHU30TPOMHUS CBOMCTB KpHCTALIOB. JKumkue kpuctamuibl. COBpeMEHHBIE MaTEpHAIIHI.
[TnaBnenue u KpuctaumM3anys. Y qelbHas TEIUioTa miaBieHus. Cyomumanus.

YpaBHEeHHE TEIJIOBOTO OanaHca.

TexHudeckue YCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHUE: THUTPOMETP U ICUXPOMETP, KAJIOPUMETP, TEXHOJOTUM MOJIYyYCHHUS] COBPEMEHHBIX
MaTepHayioB, B TOM YKCJI€ HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIIICHHBIX MapOB.

Kunenue npu MoHWKEHHOM JTaBJICHHUH.

CniocoObI U3MEPEHUS BIAKHOCTH.

HalGmonenue narpeBaHus U IUIaBJICHUS KPUCTAJUTMYECKOTO BEIIIECTBA.

JleMOHCTpanus KpUCTauIoB.

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, JUDJICKTPUKU W MNOJYIPOBOAHUKH. 3akoH
COXPAHCHUS IJICKTPUUICCKOr'o 3apsdaa.

B3aumopeiictBue 3apsiioB. 3akon Kynona. ToueuHbI 3JIeKTpUUECKHI 3apsi. DieKTpuueckoe moje. HampskE€HHOCTh JIEKTPHUYECKOTO TOJIA.
[IpyuHIHKI cynepno3uuy JIEKTPUYECKUX MoIel. JIMHNK HanpsyKEHHOCTH 2JIEKTPUYECKOTO MOJIS.

Pabora cun smekrpoctatudeckoro mosst. [lorennuan. PasHocTe moteHimanoB. [IpoBOIHUKH W IHUAJIEKTPUKH B DJIEKTPOCTATUIECKOM TIOJIE.
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, KOHJIEHCATOP, KOMMMPOBAIBHBIN anmnapar, CTPYHHBIN TPUHTED.
Llemoncmpayuu

3almuTa, 3a3€MJIICHUC

VY CeTpoiCTBO M IPUHIHAIT AEHCTBUSA 3JEKTPOMETPA.
B3aunmoneiicTBre Ha3IEKTPHU30BAHHBIX TEN.
DJIEKTPUYECKOE MOJIE 3apsIKEHHBIX TEl.
[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.
DIeKTpOoCcTaTUYECKas 3allluTa.



JIMDIEKTPUKHU B AJICKTPOCTATHYECKOM IT0JIE.

3aBUCUMOCTBD AJIEKTPOEMKOCTH IJIOCKOT'O KOHJIEHCATOPA OT TUIOIIAH IUIACTUH, PACCTOSHUS MEX1Y HUMU U AUDJICKTPUUECKON TPOHUIIAEMOCTH.
DHeprus 3aps>KeHHOT0 KOHJIEHCATopa.

Yyenuueckuii sxcnepumenm, 1abopamophule pabomol

H3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunplx cpeoax

DJIEKTPUUYECKUH TOK. Y CIIOBHS CYIIIECTBOBAHUS AIEKTPUUECKOTo ToKa. Mctounuku Toka. Cuna Toka. [1ocTOsSHHBIN TOK.

Hanpsixenue. 3akon OMma 11 yyacTka LEIu.

DJIEKTPUUYECKOE CONMPOTHUBIICHUE. YAEJIbHOE CONPOTHUBIEHHE BemlecTBa. [locnenoBarenpHoe, NapajljiebHOE, CMEIIAHHOE COEIUHEHUE
IMPOBOJHUKOB.

Pabota snexkTpuueckoro Toka. 3akoH Jxoyns—JIeHna. MOmHOCTD 371EKTPUIECKOTO TOKA.

DIEKTPOABUKYIAsA CHJIAa M BHYTPEHHEE COMPOTUBIIEHNE UCTOYHUKA ToKa. 3akoH Oma 1t TOJIHOM (3aMKHYTOM) 3eKkTpruyeckoi nemnu. Kopotkoe
3aMbIKaHHC.

ONEeKTpOHHAs IPOBOAUMOCTD TBEPABIX METAJUIOB. 3aBUCHUMOCTb COIIPOTUBIIEHHSI METAJIOB OT TemIepaTypbl. CBEpXIPOBOAUMOCTbD.
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 3JIEKTPOIUTOB. DIEKTPOIUTHUYECKAS AUCCOLUALNS. DIIEKTPOIIU3.

DnexTpuueckuil Tok B razax. CaMoCTOSTENbHBIN U HECaMOCTOSTENbHbIN pa3psa. Monnus. [lna3ma.

TexHuuyeckue ycTpoicTBa M MPaKTUUECKOE MPUMEHEHHUE: aMIIEPMETP, BOJIbTMETP, PEOCTAT, HCTOUHUKH TOKA, 3JIEKTpOHArpeBaTesIbHbIe TPUOOPHI,

3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP CONPOTHUBIICHUS, BaKyyMHBIM AMOJ, TEPMUCTOPbI U (OTOPE3UCTOPHI, MOIYHIPOBOJHUKOBBIA THO,
rajgbBaHUKa.

Llemoncmpayuu
N3mepenue cuiibl TOKa U HAPSHKEHUS.

3aBUCHMOCTD CONIPOTUBJICHUA NUWINHAPHUYICCKUX ITPOBOJHUKOB OT JJIMHBI, IIJIOMIAX MMONICPEYHOI'0 CEUCHUA U MaTCpuaja.
CMmemanHoe COCAUHCHUEC ITPOBOJIHUKOB.

[Ipsimoe u3mepeHue 3aeKTpoABMKYIIEH criibl. KOpoTKkoe 3aMblkaHKE TaJIbBAHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTHUBIICHHUS.
3aBHUCHUMOCTH COIIPOTHUBJICHUA MCTAJIJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOJIUTOB.

NckpoBoii pa3psan U MpoOBOJUMOCTh BO3/1yXa.

OaHOCTOPOHHSIS MPOBOIUMOCTD TUO/1A.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul



W3ydeHre CMEIIaHHOTO COSAMHEHUSI PE3UCTOPOB.

N3mepenue 35eKTpoaBUKYIIEH CUITbl HICTOYHUKA TOKA U €0 BHYTPEHHETO COMPOTUBIICHUS.

HabGmonenue anexrponusa.

Me:xnpeaMeTHblie CBSI3U

Nzyuenmne xypca ¢usuku 6azoBoro ypoBHs B 10 kilacce OCyHIECTBISETCS C YYETOM COAEPIKATENBHBIX MEXKIIPEIMETHBIX CBA3€H C Kypcamu
MaTeMaTUKH, OMOJIOTUU, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemuule noHamus, CBI3aHHbIE C U3YYEHUEM METOJI0B HAyYHOTO MO3HAHUS: SIBIICHUE, HAyYHbIN (DakT, runoresa, Gpusndeckas BeJIMUHHa,
3aKOH, TEOpUSsl, HAOIIOACHNE, YKCIIEPUMEHT, MOJICIMPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelnieHHe CHUCTEMbl ypaBHEHUM, NMuHeilHas (yHKuus, napabona, runepOona, ux rpadukd U CBOWCTBA, TPUTOHOMETPHYECKHE
(GYHKIHUM: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M MX MPOEKIIMU HA OCH KOOPJAMHAT, CIOKEHUE
BEKTOPOB.

buonocusi: MexaHMYECKOE JIBIDKEHUE B J)KUBOU mpupoje, muddy3us, ocMoc, TEII000MEH KHUBBIX OPTaHU3MOB (BUIBI TEILIONEPEAAUH, TEIJIOBOES
PaBHOBECHE), MIEKTPUUECKHUE SIBJICHUS B )KUBOU MIPUPO/IE.

Xumus: IUCKPETHOE CTPOCHUE BEUIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BELIECTBA, MOJSIpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TET,
JKUJKOCTEN U Ta30B, JIEKTPUUECKHE CBOMCTBA METAJIOB, SJIEKTPOIUTHYECKAs! AUCCOLMALINS, TaJIbBAHUKA.

l'eocpaghus: BAAXKHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: mnpeoOpa3oBaHHe IBUKEHHH C HCIOJIH30BAHUEM MEXAaHU3MOB, YUYET TPEHHUsS B TEXHHUKE, MOJIIIMITHUKHU, HCIOJIb30BaHHE 3aKOHA
COXpaHEHUsI MMIYyJbCa B TEXHUKE (pakeTa, BOJAOMET W JpYrue), NBUTATENb BHYTPEHHErO0 CropaHusi, mapoBas TypOWHa, OBITOBOW XOJIOAMJIbHUK,
KOHJIUIIUOHEDP, TEXHOJIOTHH TOJYyUYEHUsS COBPEMEHHBIX MAaTepUaioB, B TOM YMCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH, DJIEKTPOCTAaTHYECKas 3aluTa,
3a3eMJIEHUE AJIEKTPOIPUOOPOB, KCEPOKC, CTPYHHBIN MPUHTEP, JIEKTPOHATPEBATEIbHBIC TPUOOPHI, FJIEKTPOOCBETUTENHHBIE TPUOOPHI, FaThBaHUKA.

11 KUIIACC

Pasnen 4. DaekTpoamHaMuka

Tema 3. Maznummnoe none. I1eKmpomazHUmMHAA UHOYKYUA

[TocTositHHbIE MarHUTHL. B3aumMoneicTBUE MOCTOSTHHBIX MarHUTOB. MaruutHoe mnosie. Bektrop MarHuTHON MHAyKuuu. [IpuHIMn cyneprno3uiuu
MAarHUTHBIX Mojed. JInHuu MarHuTHOM MHAYKIMU. KapThHa TMHUNA MAarHUTHOW UHIYKIIUK MOJISI TOCTOSHHBIX MAarHUTOB.

MaruutHoe moJie MPOBOJHHUKA C TOKOM. KapThHa JIHMHMN WHIYKIIMM MAarHUTHOTO TOJIS JJIMHHOTO MPSAMOr0 MPOBOAHUKA M 3aMKHYTOIO
KOJIBLIEBOT'O MPOBOJIHUKA, KaTYIIKU ¢ TOKOM. OnbIT OpcTeaa. BzanmoeiicTBre NpOBOIHUKOB C TOKOM.

Cuna Ammepa, €€ MOJyJib U HallpaBJICHUE.

Cuna JlopeHnua, e€ MOAyNb U HarpaBiieHHe. J[BIKeHHe 3apsKEHHON YaCTHIIBI B OTHOPOIHOM MarHUTHOM mnosie. PaGora cumst Jlopenia.



SIBiieHME JIEKTPOMArHUTHOM MHAYKIUK. [I0TOK BEKTOpa MArHUTHOM MHAYKIWU. DJIEKTPOABMKYIIAS CUiIa MHAYKIMUA. 3aKOH 3JIEKTPOMAarHuTHOM
uHaykuuu Papanest.

BuxpeBoe snexktpuyeckoe mnose. IISKTPOABIKYIIAS CUIa MHIYKIMUA B IMPOBOJHUKE, JABMKYIIEMCS MOCTYNATEIbHO B OJAHOPOJIHOM MarHUTHOM
ToJIe.

[IpaBuiio Jlenna.

NHnyKTUBHOCTD. SIBJICHME CAMOMHIYKIIUU. DJIEKTPOABMIKYIIAsl CHJIa CAMOUHYKIIUH.

DHeprusi MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckue yCTpOMCTBA W MPAKTHUUYECKOE IPUMEHEHHE: IIOCTOSHHBIE MAarHUThl, 3JEKTPOMArHUTHI, 3JIEKTPOJABUTATENb, YCKOPUTEIH
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 HHAYKIIMU OT CKOPOCTH U3MEHEHHUS MAaTHUTHOTO TTOTOKA.

SIBrieHME CAaMOMHTYKIINY.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yueHrne MarHuTHOTO NOJIsL 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. CBOOOHBIE MeXaHUYeCcKue Kojebanus. ['apmonnueckue konedanus. [lepuon, yacrora, aMrmuTyaa u ¢aza KojaecOaHHil.
[Ipy>XvHHBIA MagTHUK. MaTeMaTH4YeCKUi MasTHUK. Y paBHEHHE TapMOHUYECKUX KoeOanuid. [IpeBparieHne s3Hepruu mpu rapMOHNYECKUX KOJICOaHUSX.



Koneb6arenbHblil KoHTYp. CBOOOHBIE 3JIEKTPOMArHUTHbIE KoJe0aH!sl B MJI€aIbHOM Kojie0aTeIbHOM KOHTYpe. AHAJIOIUs MEX1y MEXaHUYECKUMHU
U 3JICKTPOMAarHUTHBIMU Kosiebanusimu. @opmyna ToMcoHa. 3aKOH COXpaHEHHsI SHEPTHU B UICATBHOM KOJIe0aTeIbHOM KOHTYpE.

[IpencraBnenne o 3aTyxamIuX KoyieOaHUSAX. BBIHY)KICHHbIE MeXaHWMUYeCKue KosebaHus. Pe3oHaHc. BBIHYXIEHHBIE 3JIEKTPOMarHUTHBIC
KoJIeOaHMs.

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

Tpancopmarop. IlpousBoxacTBo, mnepenaya U NOTPEONEHUE HIEKTPUUECKOW HSHEPruM. OKOJIOTMYECKHE PHUCKU IIpU  IPOU3BOJCTBE
aNeKTpodHeprun. KynbTypa ncnop30BaHus IEKTPOIHEPTUN B IOBCEIHEBHOM JKU3HH.

TexHUueCKue yCTpONCTBA U IPAKTUYECKOE IPUMEHEHUE: MIEKTPUYECKUI 3BOHOK, TEHEPATOp MEPEMEHHOTO TOKA, JINHUY 3JIEKTpoIepe1ad.

Jlemoncmpayuu

HccnenoBanue napameTpoB Kosie0aTebHOM cucTeMbl (IPYKMHHBINA WIM MaTEMaTUUECKUN MasiTHUK).

HaGuroieHne 3aryxaromux KojaeOaHui.

WccnenoBanue cBONCTB BbIHYX/IEHHBIX KOJI€OaHUH.

Habmronenue pe3onanca.

CB00OOIHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

OcuusutorpaMMsl (3aBUCUMOCTH CHJIBI TOKA M HAMPSKEHUS. OT BPEMEHH) AJIS DJIEKTPOMArHUTHBIX KOJIeOaHuH.

Pe3onaHc nipu nocnenoBaTenbHOM COEAUHEHUH PE3UCTOPA, KATYIIKH HHAYKTUBHOCTH M KOHJEHCATOPA.

Monenb TMHUY 37IEKTPOIIepe1adH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH NIEpUOAA MaJIbIX KOJIEOAaHUH Irpy3a HA HUTH OT JUIMHBI HUTH U Macchl Ipys3a.

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

Tema 2. Mexanuueckue u 31eKmMpoMazHUNHbIE 60TTHbL

MexaHnueckre BOJIHBIL, YCIIOBUA pacipocTpaneHus. [lepuon. CkopocTs pacnpocTpaHeHMs U IIMHA BOJIHBL. [lonepeunsle U MPOJOIbHBIE BOJIHBL.
WnTepdepenius u audpakiius MEXaHUYECKUX BOJIH.

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

ONEKTPOMAarHUTHHIE BOJHBI. Y CIIOBUS M3JIY4EHMs JIEKTPOMAarHUTHHIX BOJIH. B3aumuas opueHTanus BexktopoB E, B, V B nanekrpomarHutHON
BosiHe. CBOMCTBa 3JEKTPOMAarHUTHBIX BOJIH: OTpa)K€HHE, MpeloMJIeHue, mossipusanus, Audpakuus, uatepdeperius. CKOpocTh 31EKTPOMAarHUTHBIX
BOJIH.

[Ikana 351eKTpOMarHUTHBIX BOJIH. [IpMEeHEHNE 2IEKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[TpyHLIHKIIBI pagUOCBA3HU U TeNeBUACHUA. Pagronokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl.



TexHuueckue ycTpoHMCTBa M MPAKTUYECKOE MPUMEHEHUE: MY3bIKaJIbHbIE UHCTPYMEHTHI, YJIbTPA3BYKOBAsl IMArHOCTHUKA B TEXHUKE M MEAUIIMHE,
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 unrepdepeHunu u AuQpakiui MEXaHU4eCKUX BOJIH.

3BYKOBOH pE30HAHC.

Habmonenue cBsi3u rpOMKOCTH 3ByKa M BHICOTHI TOHA C aMIUTUTYAON U 4aCTOTON KOJIeOaHHiA.

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 TPEOMIIEHHUS CBeTa. AOCOMIOTHBIN MoKa3aTelnb npenomiieHus. [lomHoe BHyTpeHHee oTpakeHue. [IpenenbHplil yron
MOJIHOTO BHYTPEHHETO OTPAKEHUS.

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

Cobuparoiue u paccenBaroliye JUH3bI. ToHKas nuH3a. DOKYCHOE pacCTOSIHHE M ONTHYecKas cuia TOHKOW NuH3bL. [locTpoenne nzodpaxenuii B
coOMparoIIMUX U PacCeUBAIONIUX JIMH3aX. DOopMysia TOHKOM JIMH3BL. Y BETUYCHHE, TaBaeMOE JTMH30M.

[Ipenensr TPUMEHUMOCTH TEOMETPUUYECKOU ONTHKH.

Bonnosas ontuka. Mntepdepennus ceera. KorepeHTHbIE HICTOUHUKH. Y CI0BUS HA0JI0/IEHUSI MAKCHMYMOB U MUHUMYMOB B UHTEp(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 TNPUMEHEHHWE: OYKHW, Jymna, (QoroammapaT, MPOEKIMOHHBIA amnmapar, MHUKPOCKOI, TeleCKOTl,
BOJIOKOHHAS ONTUKA, TU(PpaKIIMOHHAS PEIIETKA, MOJISPOHI.

Jlemoncmpayuu

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

[TonHoe BHyTpeHHEe oTpaxkeHne. Mojiesib CBETOBO/IA.

HccnenoBanue CBOMCTB M300paKEHHM B JIMH3AX.

Mopenu MUKpOCKOTa, TEIECKOIIA.



Hab6nronenue naTepdEepeHIInm CBETA.

HaGmonenue nudpaknuu ceera.

Hab6monenue qucnepcuu ceerta.

[TomyyeHne ciekTpa ¢ MOMOIIBIO TPU3MBI.

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

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

Pa3nes 6. OcHOBBI cienUAJIbLHOM TEOPHH 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. 3aMEUICHHE BPEMEHU U COKPAILCHNE JJIUHBL.
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 [1nanka cBs3u sHepruu GOTOHA C €ro YaCTOTOW. DHEPIUs 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 ycTpoicTBa U MPaKTUYECKOe MPUMEHEHHUE: (POoToIeMeHT, (OTOaTIUHK, COTHEYHAst OaTapes, CBETOAUOI.
Jlemoncmpayuu
®dotor(hdekT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHEIHETO GoTodddexra.
CBeTOoquoOI.
Conneunas Oatapes.



Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. Ombitel Pesepdopna mo paccesnuto o -dactuin. [lmanerapnas mozmens aroma. Ilocrynarer bopa. Msnyuenuwe u
noromeHne (OTOHOB MPHU MEepexoie aToMa ¢ OJHOTO YPOBHS YJHEPTUU HA APYyrou. Bunel cnektpoB. CeKTp ypoBHEH SHEprUM aToMa BOJAOPOAA.

BousiHoBBIE cBOMcTBa yacTull. BosHbl ne bpoins. KopyckyisspHO-BOJIHOBOU Jyaiu3M.

CroHTaHHOE U BBIHY)KJIEHHOE U3JIyUEHHUE.

TexHuueckue ycTpolcTBa U IPAKTUYECKOE IPUMEHEHHE: CIIEKTPaIbHbIM aHaIN3 (CIIEKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jlemoncmpayuu

Mogenb onbiTa Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habumroienne nuHelyaThIX ClIEKTPOB U3JIYUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HabGmronenue nuHeiyaToro crekTpa.

Tema 3. Amommnoe aopo

OKCIIepUMEHTHI, JIOKa3bIBAIOIINE CIOXKHOCTh CTpoeHus sjupa. OTKpelTHe paguoakTuBHOCTH. OmbIThl Pesepdopna mo ompeneneHuro cocraBa
paTuoakTUBHOrO n3nydeHus. CBoiicTBa anbda-, 6eTa-, raMMa-u3iydeHus. BiausHue paguoakTHBHOCTH Ha )KUBbIE OPTaHU3MBI.

OTxkpbITHE IPOTOHA U HeWTpoHa. HyknonHas mozens sapa ['elizen6epra—lBanenko. 3apsn siapa. MaccoBoe uncio siipa. M30Tomnsl.

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

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

S nepusle peakunu. [lenenne u CUHTES SI€ED.

SAnepnsiii peaktop. Tepmosnepusiii cuates. [Ipo0ieMbl U NEPCHEKTUBHI SIIEPHON SHEPTETHUKU. DKOJIOTHYECKHE aCIEKThI SJIEPHON SHEPTETUKH.

OnemeHTapHble YacTULIbl. OTKpPBITHE TO3UTPOHA.

MeToab! HaOIIOICHHS U PETUCTPALIUH SJIEMEHTapHBIX YacTHUII.

@dyHnaMeHTaIbHbIE B3auMoAecTBUsA. EAMHCTBO (hru3nyeckoit KapTHHBI MHpa.

TexHuueckue ycTpoicTBa M MpaKTUYECKOe MPUMEHEHHE: TI03UMETp, KaMepa Bunbcona, siiepHblil peakTop, aToMHast 6oM0a.

Llemoncmpayuu

Cu€TurK MOHU3HPYIOLIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpekoB vacTuil (1o roToBeIM poTorpadusim).

Pa3nes 8. Di1eMeHTBI ACTPOHOMUH M ACTPOPU3UKHU



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 ConHua u 3BE37. 3BE37bl, UX OCHOBHBIE XapaKTEpUCTUKH. J(MarpaMma «CreKTpasibHbII
KJIAaCC — CBETUMOCTbHY». 3BE3/bl IJIaBHOW IOCJIEN0BATEIBHOCTH. 3aBHCHUMOCTh «Macca — CBETUMOCTb» Ul 3BE37 IJIABHOM I10OCIEA0BATEIbHOCTH.
Buytpennee ctpoenue 38€311. COBpeMEHHbIE IPEACTABICHUS O TPOUCXOKACHUH U 3BOOLMHN COJIHLIA U 3BE31. DTaIlbl )KU3HU 3BE3L.

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

Bcenennas. Pacumupenue Beenennoit. 3akon Xa60:ma. Pas0eranue ranaktuk. Teopus bonbiioro B3psiBa. PennkToBoe n3nydeHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepewénnpie npo6iieMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habumronenus HeBOOPYKEHHBIM I71a30M C MCIIOJIB30BAHUEM KOMIIBIOTEPHBIX IPUIIOKEHUHN JUIsl ONPEENICHUs TI0JI0KEHUSI HEOECHBIX O0OBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIE c03Be3/11si CEBEPHOTO MOIyHIapus U SIPKUE 3BE3/IBI.

Habmonenus B Teneckon JlyHsl, maner, Mineunoro IlyTu.

Oo6o0maromnee noBTOPeHUE

Posb pu3MKM M acTpOHOMHUHM B SKOHOMHMYECKOU, TEXHOJOTHUECKOW, COLMAIIBHOM U 3THUECKOM cepax AesTenbHOCTH 4elloBeKa, pojb 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 PsIy COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX 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: pelieHHe CHUCTEMBbl YpaBHEHUH, TPUTOHOMETPHUUYECKHE (YHKUMHU: CHHYC, KOCHHYC, TAaHI€HC, KOTaHI€HC, OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKJIECTBO, BEKTOPHI M UX MPOEKLIUU Ha OCH KOOPJMHAT, CII0KEHUE BEKTOPOB, IPOM3BOIHBIEC AIEMEHTAPHBIX (DYHKIIMMA, TP U3HAKH
o100Usl TPEYroJIbHUKOB, OIPEIeIeHHE IJI0LaAN TUTIOCKUX GUryp 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/lInyeckas CTPYKTypa TBEPABIX Tell, MEXaHU3Mbl 0Opa30BaHUsl KPUCTAIUIMYECKOW PEIIETKH,
CIIEKTPAaJIbHBII aHAJIN3.



l'eocpaghus: MarHUTHBIE MONTIOCA 3€MIIH, 3aJIeKU MAaTHUTHBIX Py, POTOCHhEMKA 3eMHON TOBEPXHOCTH, NMPEACKa3aHUE 3EMIICTPSICCHHI.
Texnonozus: TUHUM IEKTPONIEPEIay, T€HEPATOP MEPEMEHHOTO TOKA, JIEKTPOABUTATENb, UHIYKIIMOHHAS [1€4Yb, PaJiap, paIuONpPUEMHUK,
TEJNEeBU30p, aHTeHHA, TenedoH, CBY-neub, MPOSKIIMOHHBIN anmnapar, BOJIOKOHHAsI ONTHKA, COTHEUHAas 6arapest.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJJHET'O OBLIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOro mpeamera «Dus3mka» Ha ypoBHE CpeqHEro olmiero oOpasoBaHus (0a30BBIH YPOBEHB) NOJKHO O00ECHEUHUTH JOCTHKCHHE
CICAYIOMUX JIUIYHOCTHBIX, MCTAIIPCAMCTHBIX U MMTPECAMCTHBIX 06pa30BaTeJILHLIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE pE3yabTaThl OCBOEHHUs YydeOHoro mpeamera «@Du3uKa» MOMKHBI OTpakaTb TOTOBHOCTh U CIIOCOOHOCTH OOYYarOIIUXCS
PYKOBOJCTBOBATbCA CHOPMUPOBAHHON BHYTPEHHEW MO3UIMEH JTUUYHOCTH, CUCTEMOM LIEHHOCTHBIX OPUEHTAINi, TO3UTUBHBIX BHYTPEHHUX YOEKICHUN,
COOTBETCTBYIOILIUX TPAJAULMOHHBIM IIEHHOCTSIM POCCHUMCKOrOo OOIIECTBA, PACUIMPEHUE >KU3HEHHOI'O OIbITa W OIBbITa JAEITEIbHOCTH B IpOIecce
peain3alii OCHOBHBIX HAIIPABJIEHUN BOCIIUTATENBHOMN AEATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpazk1aHCcKOro BOCIMTAHUSA:

c(OpMUPOBAHHOCTh IPAXKJAHCKOM MO3ULIMK 00YYarOLIErocsi Kak akTUBHOI'O U OTBETCTBEHHOI'O UJI€HA POCCUNCKOro OOIIECTBA;

MPUHSITHE TPATUIIUOHHBIX 00IEUYeIOBEUECKUX TYMAHUCTUYECKUX U IEMOKPATUIECKIX [IEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO NESTEIBHOCTh B MHTEpPECaX TPaKJaHCKOTO OOIECTBA, 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'paX/1aHCKON UAEHTUYHOCTH, TATPHOTU3MA;

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

3)1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSL:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TIOBEICHUS;

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 BOCTIUTAHMSI:

ACTETHYECKOE OTHOILLEHUE K MUPY, BKJIIOUasi 3CTETUKY HAyYHOTO TBOPUECTBA, MpUCYIIEro Gu3niecKoil HayKe;

5)TpyoBOro BOCHIUTAHMS:

MHTEpEC K pasiuyHbIM cepaM NpodecCHOHATbHONU AEITEIbHOCTH, B TOM YHCIIE CBSI3aHHBIM C (U3UKOW M TEXHHKOHW, YMEHHE COBEpIIATh
OCO3HAHHBIH BEIOOp Oyaymieii mpodeccruu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHbL;



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

6)3K0J10rM4eCKOr0 BOCTIUTAHUS

c(hOPMHUPOBAHHOCTH 3KOJIOTUIECKON KYJIBTYPhI, 0OCO3HAHHUE TII00ATBHOTO XapaKTepa IKOJIOTHUECKUX TPOOIIeM;

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

pacupeHue ombITa JesITeIbHOCTH SKOJIOTHIECKON HAIIPaBJICHHOCTH HA OCHOBE UMEIOIIMXCS 3HAHUH 110 (PHU3HKE;

7)UeHHOCTH HAYYHOI'0 NO3HAHUSA:

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

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

METANPEIMETHBIE PE3YJIbTATHI

ITo3naBaTe/1bHBbIE YHMBepPCcaJbHbIe Y4eOHblIe 1elicTBUSA
ba3oBrble Jornyeckue 1eMCTBHUA:
CaMOCTOSITENIbHO (hOPMYITUPOBATh U aKTYaJIM3UPOBATh MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
OIIPEACIIATD LENH NEATEIbHOCTH, 33JaBaTh IIapaMEeTPbl 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 JE€SITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3Y/IbTATOB LENSIM, OLIECHUBATh PUCKU MOCIEACTBUN JEATEIbHOCTH;
KOOPJMHHUPOBATH U BBIIOJIHATH padOTy B YCIOBUSAX PeaIbHOr0, BUPTYAIbHOIO U KOMOWHHUPOBAHHOTO B3aMO/IEUCTBHUS;
pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PEIIEHUH )KU3HEHHBIX TPOOJIEM.
ba3oBrble uccienoBare/bCKue 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/IOB pelIeHus 3a/1a4 (PU3HMUECKOro CoepKaHUsl, TIPUMEHEHHUIO Pa3IMUHBIX METOI0B [TO3HAHUS;
BJIAJICTh BUJAMH JESITEIBHOCTH IO MOJYYEHHIO HOBOTO 3HAHUS, €r0 MHTEPIPETALUH, IPeoOpa30BaHNI0 U TPUMEHEHHUIO B PA3IMUHBIX YUeOHBIX
CUTYallUsX, B TOM YHCJIE [IPH CO3/IaHUHU YUeOHBIX IPOEKTOB B 001aCcTH (DU3UKHY;
BBISBIIIT NPUYMHHO-CIICACTBEHHBIE CBS3M W aKTyalM3MpOBAaTh 33Jayy, BBLABUIaTb THIOTE3y €€ pELICHMs, HAXOAWTb AapryMEHThl s
JI0Ka3aTelbCTBA CBOUX YTBEP)KJICHHM, 3a1aBaTh IapaMeTpbl U KPUTEPUH PELLICHMUS;
aHAJIM3UPOBATh MOJTYYEHHBIE B XOJ€ PELICHUs 33aJauu pe3yibTaThl, KpUTUUECKH OLIEHMBATh UX JOCTOBEPHOCTb, IPOTHO3MPOBATH W3MEHEHHE B
HOBBIX YCIIOBUSIX;



CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a]]a4l B 00pa30BaTeNIbHOM 1€ATEIbHOCTH, B TOM UUCIIE IIPH U3YYCHUH (PU3UKU;

AaBaThb OUCHKY HOBBIM CUTYyallUsAM, OLICHHUBATb HpHOGpeTéHHBIﬁ OIIBIT,

YMCTh IIEPCHOCUTH 3HAHUA 10 CI)I/I3I/IKG B IIPAKTUYCCKYIO o0J1acThb KU3HCACATCIIbHOCTH,

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEJAMETHBIX 00JacTei;

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

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

Pabora ¢ undopmaumeii:

BJIQ/IETh HaBBIKAMHM TOJIy4YeHUs: MHPOpMAUN (PU3MUECKOTrO COJepKaHUs U3 UCTOUHHUKOB Pa3HBIX TUIIOB, CAMOCTOSATEIHHO OCYIIECTBIISTH 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 KOTHUTHBHBIX, KOMMYHHUKATUBHBLIX U
OpPTaHU3AIMOHHBIX 337]a4 C COOJIFOICHUEM TPEeOOBAHHI dPrOHOMHUKH, TEXHUKH 0€30TIaCHOCTH, TUTHEHBI, PECYPCOCOCPEKECHHUS, MPABOBBIX M ITUYECKUX
HOPM, HOPM HH()OPMAIIMOHHOM O€30TTaCHOCTH;

CO3/aBaTh TEKCThI (PU3NYECKOTO COJAEPKAHMS B pa3iMYHbIX (hopMarax ¢ y4€ToOM Ha3zHAuyeHUsS WH(GOPMAlMU U IeNeBOM ayAuTOpUU, BhIOMpas
ONTUMATBHYIO0 (OPMY IIPEICTABICHHS U BU3yaTH3aIUH.

KoMMyHuKaTHBHBIC YHHBeEpCcaabHbIe y4eOHbIC JeHCTBHSA:
OCYIIECTBIIATH OOIIEHHE HA YpoKaX (PU3UKHU U BO BHE-YPOUHOU J€SATENbHOCTH;
pacrno3HaBaTh NPEANOCHUIKH KOHMIUKTHBIX CUTYallui U cMAT4aTh KOH(IUKTHI,
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHHUS C UCIOIb30BAaHUEM SI3BIKOBBIX CPE/ICTB;
MOHMMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHAMBUAYaAIbHON pabOTHI;
BBIOMPATh TEMAaTHKY U METOJIbl COBMECTHBIX JEHCTBUI C yUETOM OOIMX MHTEPECOB U BO3MOKHOCTEH Ka)/I0T0 WieHa KOJIEKTUBA;
IIPUHUMATDH LIEJIM COBMECTHOM AEATEIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATh AECUCTBUA MO €€ NOCTH)KEHHIO: COCTaBJIATh IUIAH JIEHCTBU,
pacrpenensTh pojiu ¢ yuéTOM MHEHUH Y4aCTHHKOB, OOCYX/1aTh pe3yIbTaThl COBMECTHOW paboThI;
OLIEHUBATh KAYECTBO CBOETO BKJIAJa M KaXJIOT0 YUaCTHUKA KOMaH bl B OOIIMN pe3ysbTaT 10 pa3padoTaHHBIM KPUTEPUSIM;
IpeiaraTb HOBbIE MPOEKTHI, OLIEHUBATH UJEH C TO3ULUU HOBU3HBI, OPUTUHAIBHOCTH, IPAKTUYECKONW 3HAUMMOCTH;
OCYIIECTBIISATh TO3UTUBHOE CTPATErMYECKOE MOBE/IEHUE B PA3IMYHBIX CUTYALMUSIX, IPOSBISATH TBOPUECTBO U BOOOpaskeHNe, ObITh HHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepPCcAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranuszanms:



CaMOCTOSITEIIbHO OCYILECTBIIATh TI03HABATEILHYIO JESITEIBHOCTh B OONACTH (DM3MKM W acTPOHOMHUH, BBISBIATH NPOOJIEMbI, CTaBUTh H
dbopMynTupoBaTh COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITENIFHO COCTABIIATD TUIaH PEHICHUS pacuETHBIX U KAUeCTBEHHBIX 33J1ay, IJIaH BHIMOJIHEHUS MPAKTHUECKOW PabOTHI ¢ Y4ETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEAMOUTECHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaIlUsM;

pacuIupsATh paMKH Y4€OHOTO TIpeMETa Ha OCHOBE JIMUHBIX MPEAOYTCHUN;

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

OLICHUBATh MPHOOPETEHHBIN OIIBIT;

CIOCcOOCTBOBaTh (DOPMHUPOBAHUIO U MPOSIBICHUIO PYAUIIUU B 00JIACTH (PM3UKH, MIOCTOSHHO IMOBBIIIATH CBOW 0Opa30BAaTEIbHBIN M KYJIbTYPHBIN
YPOBEHB.

CaMOKOHTPOJIb, SMOLMOHATbHbII MHTE/JIEKT:

JIaBaTh OLIEHKY HOBBIM CHTYallUsSM, BHOCUTH KOPPEKTHBHI B ICATEIILHOCTh, OLICHUBATH COOTBETCTBHE PE3YIHTATOB LIEIISM;

BJIAJCTh HABBIKAMHU IO3HABATEIBHON pe(ICKCHHM KaK OCO3HAHHS COBEPIIAEMBIX JCHCTBHUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3yJIbTATOB U
OCHOBAaHHIA;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU [T OLIEHKH CUTYallMH, BBIOOpa BEPHOT'O pEIIeHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO NPUHUMATh PELICHUS M0 UX CHHKEHHUIO;

NPUHUMATh MOTUBBI U @PT'YMEHTHI JPYTUX MPH aHAJIN3E PE3YJIbTATOB JACITEIbHOCTH;

NPUHUMATH ce0sl, TOHMMast CBOM HETOCTATKU M IOCTOWHCTBA,

NPUHUMATh MOTUBBI U apT'YMEHTHI JJPYTUX MPH aHATTU3E Pe3yJIbTaTOB JICATEIbHOCTH;

NPU3HABATh CBOE MPaBO U MPABO JPYTUX HA OMIMOKH.

B mporecce AOCTHKEHUS JIMYHOCTHBIX PE3YJIBTaTOB OCBOCHHS TPOTPaMMBI MO (PH3MKE ISl YPOBHS CpEIHEro oO0IIero oOpa3oBaHUS Y
00y4aroImuXxcsi COBEPIICHCTBYETCSI SMOLIMOHATIBHBIN UHTEIIEKT, IPenoiaralomuil copMupoBaHHOCTb:

CaMOCO3HaHUS, BKIIOYAIOIIETO CHOCOOHOCTh IMOHMMATh CBOE AMOIMOHAIBHOE COCTOSHUE, BUJAETh HANpPaBIEHUS pPa3BUTHA COOCTBEHHOU
SMOLMOHAIBHOH chepbl, OBITH YBEPEHHBIM B ceOe;

CaMOpETyJIMPOBAHUS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTh 33 CBOE MOBEJCHHE, CTIOCOOHOCTD aJallTUPOBATHCS K
SMOIMOHAIBHBIM U3MEHEHHSM H TPOSIBISTH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIUH, BKIIIOYAIONIEH CTPEMIICHHE K JIOCTHKECHHUIO IIEIH M yCIeXy, ONTHMH3M, HHUITHATUBHOCTh, YMEHHUE JICHCTBOBATH UCXOIS
3 CBOMX BO3MOKHOCTEH;

OMIATHH, BKJIIOYAIOMICH CIIOCOOHOCTh IOHMMATh SMOIMOHAIBLHOE COCTOSHUE IPYTUX, YYUTHIBATH €ro TPU OCYIIECTBJICHUU OOIIEHUS,
CIOCOOHOCTH K COUYBCTBHIO U COTIEPEKHBAHUIO;



COIMAJIbHBIX HABBIKOB, BKJIIOYAIOLINX CIIOCOOHOCTH BBICTPAaUBAaTh OTHOLICHUS ¢ APYTHMHU JIIOAbMH, 3a00TUTHCS, MIPOSBIATH HHTEPEC U Pa3peniaTh
KOH(JIUKTHI.

HPEAMETHBIE PE3YJIbTATHBI

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

JEMOHCTPUPOBATh Ha MpHUMeEpax pojib U MecTo (U3MKU B (POPMHPOBAHMHM COBPEMEHHON HAyYHOW KapTHHBI MHUpaA, B Pa3BUTHH COBPEMEHHOI
TEXHHUKHU ¥ TEXHOJIOTHH, B TPAKTUUECKON JAESITeIbHOCTH JIOCH;

YUUTBHIBATh TPAHUIIBl MPUMEHEHHsS] H3YUYEHHBIX (PU3MYECKHX MOJeNeill: MaTepuaiabHas TOYKA, HWHEpIHalbHAs CHUCTEeMa OTCYETa, aOCOIIOTHO
TBEPIIOE TENO, MACATBHBIA Ta3, MOJCIN CTPOSHHS Ta30B, )KUIKOCTEH M TBEPABIX TeJ, TOUCUHBIM AIEKTPHUECKUI 3apsia NpU PEHIeHUH (PU3NIECKUX
3azay;

pacrio3HaBaTb (1)I/I3I/I'-ICCKI/IG SIBJICHUA (Hpoueccm) n O6’I)$ICH$ITI) HUX Ha OCHOBC 3aKOHOB MCXAaHHKU, MOJIGKy.]ISIpHO-KHHGTH‘-IGCKOfI TCOPHUU CTPOCHUA
BCIICCTBA U JJICKTPOJUHAMHUKU: PABHOMCPHOC U PaBHOYCKOPCHHOC HpﬁMOJIPIHCfIHOG JABMIXKXCHUC, CBO6OI[HO€ nmaacHue TCJI, ABMIKCHUC I10 OKPY’KHOCTH,
WHepLUs, B3auMoeiicTeue tei, nuddy3us, OpOyHOBCKOE IBIKEHUE, CTPOCHUE KHUAKOCTEH M TBEPABIX TeM, U3MEHEHHEe 00bEéMa Tell MPH HarpeBaHUU
(OXJlaX/IeHNUHN ), TEIJIOBOE paBHOBECHE, UCTIApEeHUe, KOHICHCAIHs, TUIaBJIeHNE, KPUCTATU3allKs, KUTICHHE, BIaXKHOCTh BO3/1yXa, MOBBIIICHHE JaBICHUS
rasza Mpu €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBA3b MEXAY NapaMeTpamMHu COCTOSIHUS ra3a B M30IpoLEeccax, JIEKTpU3alusl Tel, B3aWMOJEH CTBUE
3apsi/ioB;

OTHUCHIBATh MEXaHUUYECKOE JIBIXKCHHE, UCTIONIB3Ys (PU3UUECKHe BETUYNHBI: KOOPJIMHATA, MYyTh, MIEPEMEIIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tela,
CcuJia, UMITYJIbC TCJIa, KWHCTUYCCKAd SHCPTHsA, IMOTCHIUUAIbHAA SHCPTHUA, MCXaHUYCCKaA pa60Ta, MCXaHUYCCKass MOIIHOCTL; IMPU OMMCAHWU NPAaBUIILHO
TpPakTOBaTh (PU3MUECKUM CMBICT HMCIOJIb3YEMbIX BEIMYMH, MX 0003HAUEHUSI U €IMHHULBI, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE AAHHYIO (U3UUYECKYIO
BCJIIMYMHY C APYTUMU BECIUYNHAMMU,

OTHCHIBATh U3YUYEHHBIEC TETIJIOBBIE CBOMCTBA TET U TEIIOBBIC SBICHUS, UCTIONB3Ys (U3NUECKUE BETHMUMHBI: IaBIICHUE Ta3a, TEMIEpaTypa, CpeIHss
KMHETHYECKasi SHEPIrusi XaoTHUYECKOTO IBUKEHHUS MOJIEKYJ, CPEIHEKBaJpaTU4YHas CKOPOCTh MOJEKYJ, KOJIMYECTBO TEIJIOThbI, BHYTPEHHSS JHEPTrUs,
paboTta raza, Kodh(GUIMEHT MOJIE3HOTO JIEHCTBUS TEIJIOBOTO JIBUTATENs; MPU OMUCAHUH MPABHIBLHO TPAKTOBATH (PU3WYECKUII CMBICT HCIIOJIB3yeMBIX
BEJIMYMH, X 0003HAYCHHS U €AMHUIIBI, HAXOUTh (POPMYIIBI, CBA3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEJIHMUMHY C IPYTUMU BETUYHHAM;

OMKCHIBATh HM3YUEHHBIE SJICKTPUUYECKHME CBOWCTBA BEIIECTBA U DJIEKTPUYECKHE SBICHUs (TIPOIECCHI), HCIONB3yd (pU3UUEeCKHe BETUYHHBL:
AJIEKTPUUCCKUN 3apsifl, NEKTPUUIECKOE T0JIe, HANMPsHKEHHOCTH MOJIs, MOTEHIIMAN, PAa3HOCTh IMOTEHIMAJIOB; MPHU OMHCAHWUU TPABUIHLHO TPAKTOBATH
buznyecKuit CMBICT UCIOJB3YEMBIX BEIMYMH, UX 0003HAUYEHUS U €IUHUIIBI; YKa3bIBaTh (DOPMYIIbI, CBA3BIBAIONINE JAHHYIO (PU3UYECKYIO BEIMUUHY C
JPYTMMU BETUYUHAMU;

aHAJIM3UPOBATh (PU3WUYECKHUE TPOIECCHI M SIBJICHUS, HUCIONB3Ys (PU3WYECKUE 3aKOHBI W MPHUHIUIBI: 3aKOH BceMupHoro Tsarotenws, I, 11 u III
3aKOHbl HBIOTOHA, 3aKOH COXpaHEHUs MEXAHWYECKOW HHEPrUH, 3aKOH COXPAHEHUS MMILYJIbCa, NPUHLHUI CYNEPIO3ULIMMA CUJI, IPUHIUI PAaBHOIIPABUs



MHEPLHAIbHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KMHETHYECKYIO TEOPUIO CTPOCHUS BEILECTBA, Fa30BbIC 3aKOHBI, CBA3b CPEIHEH KMHETUYECKOW SHEPIHH
TEIUIOBOTO JIBIXKEHHUSI MOJIEKYJ C a0COJIIOTHOM TEMIIepaTypoi, MEepBbIi 3aKOH TEPMOIMHAMUKHU, 3aKOH COXPAHEHHS AJIEKTPHUUYECKOTO 3apsia, 3aKOoH
Kynona, npu 3ToM pa3nuyarh CIIOBECHYIO (JOPMYIHPOBKY 3aKOHA, €T0 MaTEMaTHUYECKOE BBIPAKECHHUE U YCIOBUS (TPaHHIIbI, 00JaCTH) MIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MIPUHIIMIIBI JEHCTBUS MAIlIMH, TPHOOPOB M TEXHUYECKUX YCTPOUCTB; PA3INYaTh YCIOBUS UX O€30M1aCHOTrO MCIIOIb30BaHUS B
MMOBCEAHEBHOM XKU3HU;

BBINOJIHATh HKCIEPUMEHTHI 110 MCCIIEI0BAHUIO (PU3MYECKUX SIBIECHUI M MPOLIECCOB C UCIOIb30BAHUEM HPSMBIX U KOCBEHHBIX W3MEPEHUH, MpU
3TOM (hopMynIupoBaTh MpolieMy/3aady U TUIOTe3y y4eOHOro 3KCIEpUMEHTa, cOOMpaTh YCTAHOBKY M3 IPEUIOKEHHOIO 000pyH0BaHMs, IPOBOAUTH
OMBIT U (POPMYIIUPOBATH BHIBOJIBI,

OCYILECTBIIATh NPSIMblE U KOCBEHHbIE U3MEpeHUs (GU3NUECKUX BEIUYMH, IIPU 3TOM BBIOMPATh ONTUMAIBHBINA CIIOCOO U3MEPEHUS U MCII0JIb30BaTh
M3BECTHBIE METO/bI OLIEHKH IOTPEIIHOCTEN U3MEPEHNH;

HCCIIEIOBATh 3aBHCUMOCTH MEXAY (PH3MUECKUMH BEITMUYMHAMH C MCIIOJIb30BAaHHEM IPSAMBIX U3MEPEHHH, P 3TOM KOHCTPYHPOBATH 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;

pelath pacu€THbIE 3a/laui C SIBHO 3a/1aHHON (PU3MUECKONW MOJAEIBIO, UCTIONB3YS (pU3MUecKre 3aKOHBI U MPUHILIUIIBL, HA OCHOBE aHAJIM3a YCIIOBHS
3aJaun BBIOMpaTh (PU3MYECKYIO0 MOJIENb, BBIACHATH (DPU3NYECKHE BEIUYMHBI M (HOPMYJbl, HEOOXOAUMBIE s €€ pelIeHMs, MPOBOAUTH PACUéThl U
OLICHUBATh PEAIbHOCTD MOJIyYEHHOTO 3HaUeHUsI (PU3NUECKON BEIHUNHBL,

pemaTh KAadeCTBEHHBIC 3a/aud: BBICTPAUBATH JIOTHYECKH HEMPOTUBOPEYMBYIO LENOYKY PACCYXIACHHM C ONOpOM Ha W3Y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUECKUe SBICHUS;

HCIIOJIb30BaTh MPU PELICHUH Y4eOHBIX 3a7a4 COBpeMeHHble NH(POPMAIIMOHHbBIE TEXHOJIOTUH ISl IOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIUH U
NpeCTaBiIeHUs] YIeOHOW M HAY4YHO-TIOMYJISIpHOW MH(OPMALUH, NOJYYEHHOM M3 pa3IUYHBIX MCTOYHHMKOB, KPUTHUECKH aHAIM3UPOBAThH IMOJIy4aeMyIO
UH(OPMALIUIO;

NPUBOIUTH MPUMEPHI BKJIaJla POCCUHCKUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HayKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOIIET0 MHUpA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B MOBCETHEBHOM >KU3HU JUId oOecredeHus 0e30MacHOCTH MpHU OOpaleHuHu ¢ mpubopamu H
TEXHUYECKUMHU YCTPOUCTBAMHU, /JISi COXPAHEHHUS 3/I0POBBS U COOIIIOIEHUSI HOPM 3KOJIOTHYECKOTO NMOBEACHUSI B OKpY Karolleil cpese;

paboTaTh B IpyNIlEe C BHINOJIHEHHEM Pa3IMYHBIX COLUAIBHBIX POJIEH, MJIAHUPOBATh PA0OTy IPYIIIbI, PALUMOHAIBHO PacIpelesaTh 00I3aHHOCTU U
IUTAHUPOBATh [IEATEIBHOCTh B HECTAHJAPTHBIX CUTYalUsAX, aJ€KBATHO OLIEHUBATh BKJIAJ KaKIOT0 U3 YY4aCTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTp UBAEMOM
POOJIEMBI.



st oOyyaromuxcs ¢ OrpaHMYCHHBIMH BO3MOYKHOCTSIMH 3JIOPOBBSI: YMEHHE NMPUMEHSTh 3HAHUSA 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MO3HAHUS
BCIIIECTB U SIBJICHUIA;

JUISL CTICTIBIX W CIHA0OBUISIIUX OOYYArONIMXCs: YMEHHE WCIOJIb30BaTh PElbeHO-TOUCUHYIO cucTeMy o0o3HaueHuil JI. Bpaiins mns 3amucu
dusnueckux Gopmyi.

K xonmy o0ydenus B 11 kJj1acce npegMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y 00 yUYArOIINXCSl YMEHUIH:

JIEMOHCTPUPOBATH Ha NPHMEpPaxX POJIb U MECTO (HU3UKH B (POPMHUPOBAHMHM COBPEMEHHOW HAyYHOW KapTHHBI MHpPa, B Pa3BHUTUH COBPEMEHHOM
TEXHHUKH U TEXHOJIOTHH, B IPAKTHYECKOH IESITEIbHOCTH JIIOJICH, IIETTOCTHOCTD U €TMHCTBO (PM3MUECKON KapTUHBI MUPA;

YUYHUTBHIBATh TPAHHUIIBI IPUMEHEHHS M3YYEHHBIX (PU3MUECKUX MOJEINCH: TOUCUHBINH 3JIEKTPHUYESCKUN 3apsijl, JIyd CBETa, TOUYCUHBIH NCTOYHUK CBETa,
siepHasi MO/IeIb aTOMa, HYKJIOHHAsI MOJIEJIb aTOMHOTO SI7[pa TPU pelIeHUH (pU3HYecKuX 3aay;

pacmo3HaBaTh (pu3muecKue SBICHHS (IPOIECCHI) M OOBACHATh UX HA OCHOBE 3aKOHOB 3JICKTPOJMHAMHUKH W KBAaHTOBOH (PM3UKH: SJICKTPUUECKas
POBOJUMOCTbH, TEIUIOBOE, CBETOBOE, XUMHUYECKOE, MArHUTHOE JIEHCTBHS TOKA, B3aUMOJCHCTBAE MAarHMWTOB, SJIEKTPOMArHUTHAs WHAYKIUS, ACHCTBHUE
MarHUTHOTO TI0JI Ha MTPOBOJHUK C TOKOM M JBIKYIIMICS 3apsfl, JIEKTPOMArHUTHBIC KOJeOaHUs U BOJHBI, MPSIMOJIMHEHHOE PaclpOCTpaHEHHE CBETa,
OTpa)KeHHe, IpeJoMJIeHne, UHTeppepeHrs, TUpakius U MOJAsApHU3alus CBeTa, JUCHepcHs cBeTa, (oToanekTpudeckuil sddext (poroaddekr),
CBETOBOE JaBJIeHHE, BOSHUKHOBEHUE JTMHEWYATOr0 CIEKTpa aToMa BOI0pO/1a, €CTECTBEHHAs! M HCKYCCTBEHHAs! paliOAKTUBHOCTb;

OIKCBHIBATh M3YYEHHBbIE CBOMCTBA BeLIECTBA (AJIEKTPHUUECKUE, MATHUTHBIC, ONTUYECKHE, SJIEKTPUUECKYI0 MPOBOJUMOCTb PAa3IMYHBIX Cped) U
JJIEKTPOMArHUTHBIE SIBJIEHHUS (IPOLIECCHI), MCHOIb3ysd (U3NYECKHE BEJIWYMHBI: AJIEKTPUUECKUI 3apsj, cujla TOKa, 3JIEKTPUUYECKOe HaIpsLKEHHe,
UIEKTPUIECKOE COMPOTHUBICHHUE, PA3HOCTh MOTEHIMAIOB, JJIEKTPOIBIDKYIIAs CHUia, paboTa TOKa, MHIYKIUS MarHUTHOTO TIOJISA, cHja Amrepa, 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, TPH ONMCAHUH TPABHIIBHO
TPaKTOBaTh (PU3UUECKUN CMBICT HCIIOJIB3YEMBIX BEIIMYHMH, UX O0O3HAYCHUS M CIUHHIIBI, YKa3bIBaTh ()OPMYJIBI, CBA3BIBAIOIINE JAHHYIO (DU3HYECKYIO
BEJIMYHMHY C JPYTUMH BEJTUUYNHAMH;

OTKCHIBATh U3YYEHHBIE KBAHTOBBIE SIBJICHUS U MPOLIECCHI, UCTIONB3YS (PU3MUECKHE BEIMYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI
U 4acTOTa CBETa, YHEPIUs U UMITYJIbC (POTOHA, IEPHOJ MOJTypaciaja, YJHEPTUs CBSA3U aTOMHBIX si7Iep, IPH OMMCAHUM MTPABUIBHO TPAKTOBATh (PU3HUECKUIL
CMBICJI UCIIONIb3YEMbIX BEJIMUYMH, MX 0003HAUEHUs M €IWHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBA3BIBAIOUIME JNAHHYIO (DU3MUYECKYIO BEITUYMHY C JPYTHMMHU
BEJIMYMHAMU, BBIYUCIIATH 3HAUEHUE (PU3UUECKON BEIUYHHBI;

aHATM3UPOBaTh (PU3NYECKHUE MPOIECCH U SBICHHS, MCIONB3Ys (PU3NYECKHE 3aKOHBI W MPHHIUIBL 3aKoH OMa, 3aKOHBI TOCIIEAOBATEIFHOTO H
HapauIeIbHOTO COSANHEHNS MPOBOAHUKOB, 3aKOH JIkoyns—JIeHna, 3aK0H 3J1eKTpOMAarHUTHON MHAYKIMH, 3aKOH MPSIMOJIMHEHHOTO pacipoCTpaHeHUS
CBETa, 3aKOHBI OTPAKEHHs CBETA, 3aKOHBI NPEIIOMJICHUS CBETa, ypaBHeHHE OWHINTeHHa i (oTod(hdEeKTa, 3aKOH COXPAHEHHS SHEPTHH, 3aKOH
COXpaHEHMsI UMITYJIbCa, 3aKOH COXPAHEHHsI JIEKTPUYECKOTO 3apsiia, 3aKOH COXPaHEHHS MAacCcOBOTO YHMCIIA, MOCTylaTel bopa, 3aKOH pagroakTHBHOTO
pacmaja, Ipy 3TOM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BHIPAKEHHUE U YCIIOBUS (TpaHHIIbI, 00JacTH) IPUMEHUM OCTH;



ONpEACIIATh HAMPABJICHUE BEKTOPA MHYKIIMM MarHUTHOTO TOJISI MPOBOJIHUKA C TOKOM, CHJIbI AMIIepa U CuJibl JIopeHna;

CTPOUTH M OIUCHIBATH U300paKEHHE, CO3/I1aBaeMOE TUIOCKUM 3€PKajoM, TOHKOH JIMH30M;

BBITIOJTHATH AKCIEPUMEHTHI TI0 MCCIICIOBAHUIO (PH3UYECKUX SIBIICHUN U MPOILIECCOB C UCIOIB30BAHUEM MPSIMBIX M KOCBCHHBIX M3MEPECHUU: MPU
3TOM (QOpPMYITUPOBATH MpoOIeMy/3aady W THIIOTE3y y4eOHOro 3KCIEPUMEHTa, COOMPAaTh YCTAaHOBKY U3 MPEUIOKCHHOTO 00OPYIOBaHWS, TIPOBOJIUTH
OTIBIT ¥ (POPMYITHPOBATH BHIBOJIBL;

OCYIIECTBIISATh MPSIMbIE ¥ KOCBEHHBIC U3MEPECHHS (DU3NYECKUX BEJIIMYMH, IPU 3TOM BBIOMPATH ONTHUMAIBHBIA CIIOCOO M3MEPEHUS M UCIIOJIb30BATh
M3BECTHBIE METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH (PU3MYECKHUX BEIMYHMH C WCIOJIb30BAHUEM MPSMBIX U3MEPEHHIA: IPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PMKCHPOBATH
pe3yNbTaThl MOJIYYEHHOM 3aBUCUMOCTH (DU3MUECKUX BEIUYUH B BUJIE TAOIUI] M TPaUKOB, /I€1aTh BEIBOJIBI 110 pe3yIbTaTaM HUCCIIETOBAHMUS;

coOrofaTh mpaBwiia OE30MacHOTO TpyAa IPH MPOBEICHUU HMCCISAOBAHUN B paMKaxX y4eOHOrO IKCIIEPHUMEHTA, y4eOHO-HMCCIICIOBATEIILCKOW U
MPOEKTHOM JIEATEIHPHOCTH C UCIIOJIb30BAHUEM U3MEPHUTEIIBHBIX YCTPOMCTB U 1a00paTOPHOTO 000Dy IOBAHHS;

pemrath pacyEéTHBIC 3a/1a49M C SIBHO 33JaHHON (PH3UYECKON MOJICNIBbIO, UCTIONB3Ysl (DU3MYECKHE 3aKOHBI M MPUHIIMITEI, HA OCHOBE aHAJIN3a yCIOBHSI
3a/1a4il BBHIOMpATh (PU3UYECKYIO MOJIENb, BBIICIATh (PU3UYECCKHE BEIMYMHBI U (POPMYJIbI, HEOOXOIUMBIC I € PEIICHUs, MPOBOIUTH PAcUEThl U
OIICHUBATh PEALHOCTh MOJYYEHHOTO 3HAYeHUS (PU3NUEeCKON BETHUNHBI,

pemiarb KayeCTBEHHBIE 3aJlayd: BBICTPAMBATh JIOTUYECKH HEMPOTUBOPEUMBYIO ILIEMOYKY PACCYKJIECHUM C OMOpOM Ha H3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HuecKue sBICHUS;

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

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

MPUBOIUTH IPUMEPHI BKJIA/Ia POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTUE HAYKH, B OOBSCHEHUE MPOIIECCOB OKPYIKAIOIIEr0 MUpPa, B
pa3BUTHE TEXHUKHU U TEXHOJIOTHUH;

HCIIONIb30BaTh TEOPETUYECKUE 3HAHHS MO (PU3UKE B MOBCEIHEBHOW KH3HU IJIs oOecreueHus] 0€30MacHOCTH MpU OOpalleHuH ¢ mpudopamu U
TEXHUYECKUMHU yCTPOUCTBAMHU, JJISi COXPAHEHHUS 3/I0POBBS U COOIOICHUS HOPM IKOJIOTUYECKOTO MOBEICHUS B OKPYKAOIIEH Cpe/Ie;

paboTaTh B rpyIIe ¢ BHIMOJIHEHUEM Pa3IHUYHbBIX COIMATBHBIX POJIEH, MIIaHUPOBATh pabOTy TPYIIEI, PAIIMOHAIBHO paclpeesiTh 00sS3aHHOCTH H
MJIAHUPOBATH JIEATEILHOCTh B HECTAHIAPTHBIX CUTYAIIHX, aJIEKBATHO OIIEHUBATh BKJIA] KaXKJOTO U3 YUaCTHUKOB TPYIIHI B PEIICHUE pacCMaTPUBAEMOM
poOJIEMBI;

JUIsl OOYYarOIMIMXCSl ¢ OTPaHUYEHHBIMU BO3MOXHOCTSIMHU 3/I0POBbSI: YMEHHE NMPUMEHSTHh 3HAHWUS 00 OCHOBHBIX JOCTYITHBIX METOJaX IO3HAHUS
BCIIIECTB U SIBJICHMUIA;



JUISL CJICTIBIX M CIA0OBUAANIMX OOYYaroOUIMXCs: YMEHHE HCIOJIb30BaTh pelibe(HO-TOUCUHYI0 cucTeMy o0Oo3Hadenuit JI. Bpaitnsa mis 3ammcu
buznueckux Gopmy.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoauuecTBo 9acoB
DJIeKTpoHHBIe (HU(ppoOBLIE)
Ne n/m HaumeHnoBaHue pa3aesioB M TeM NPOrpaMMBbl KoHTpoJabHble IpakTHyeckne
Bcero o0pa3oBaTebHBIE PECYPCHI
padoThI padoThI
Paznen 1. PUBUKA U METOJAbI HAYUYHOI'O ITIO3HAHUSA
11 Bxoanoit koHTpob. PU3KKa U METOBI HAYYHOTO 5 1 bubamorexa [TOK
' MO3HAHUS https://m.edso00.ru/7f41bf72
Utoro no paznemny 2
Pa3znen 2. MEXAHUKA
bubanorexka [JOK
21 Kunematitia 4 https://m.edsoo.ru/7f41bf72
bubnnorexa [IOK
2.2 8
flumaiia https://m.edsoo.ru/7f41bf72
bubaroreka [JOK
2.3 3 6 1
AKOHBI COXPAaHCHHS B MCXaHHKE https://m.edsoo.ru/TfA1bF72
Hroro mo paznmery 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
3.1 OcHo oJre 0 €TUIECKON Teo 8 Bubmorexa LIOK
. HOBBI MOJIEKYJISIPHO-KHHETHUECKON TEOPHH
TISKYIEp P https://m.edsoo.ru/7f41bf72
Bbubaunorexa [IOK
2 1 1
3 OCHOBBI TepMOAMHAMHIKH 0 https://m.edsoo.ru/7f41bf72
ArperaTHbIe COCTOSTHHA BemecTBa. Pa30BbIe Bu6mmorexa LIOK
3.3 6
MEPEX OB https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Pa3nen 4. DJIEKTPOJINHAMHUKA
Bbubnnorexa [IOK
4.1 12
UIeKTpoCTatiia https://m.edsoo.ru/7f41bf72
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IlocTosAHHBIN 3nekTprdYecKuil ToK. Toku B

bubaunorexa [JOK

4.2 Pa3IMYHBIX Cpeaax 12 https://m.edsoo.ru/7f41bf72
HUroro mo paznmery 24
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68



https://m.edsoo.ru/7f41bf72

11 KJIACC

KoanuecTBo 4yacoB
DJIeKTpOoHHBIe (HU(ppoBLIE)
Ne n/m HaumeHoBaHue pa3jeioB U TeM NPOrpaMMbl KoHTpoabHble IpakTHyeckue
Bcero o0pa3oBaTebHBIE PECYPCHI
padoThI padoThI
Pa3nen 1. DJJIEKTPOJINHAMHUKA
BxonHoil koHTpoabs. MarautHoe nose. bubanoreka [JOK
1.1 10 2
DJIeKTpOMArHUTHAS UHTYKIIUS https://m.edsoo.ru/7f41c97c
HUtoro no paszneny 10
Pa3nen 2. KOJJEBAHUS U BOJIHBI
2.1 MexaHn4ueckre 1 DJIEKTPOMAarHUTHBIE KOJIEeOaHMs 10 bubmotexa OK
' P https://m.edsoo.ru/7f41c97¢c
2.2 MexaHnndeckre U DJIEKTPOMArHUTHBIE BOIHBI 6 1 butmotexa OK
' P https://m.edsoo.ru/7f41c97¢c
bubarorexa [TOK
2. 1
3 Oniia 0 https://m.edsoo.ru/7f41c97c
HWroro mo pazueny 26
Pazgea 3. OCHOBBI CIIELIMAJIBHOM TEOPUU OTHOCUTEJBbHOCTH
3.1 OCHOBEI CITeIIHATILHOM TEO OTHOCHUTEJIHLHOC 4 bubmorexa LIOK
. HOBBI CIIELIUAJIBHON TEOPUU OTHOCUTEILHOCTH
it p . https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3zgen 4. KBAHTOBAS ®U3UKA
4.1 DeMEHTHI KBAHTOBOM ONTHKH 6 bubmmorexa [IOK
' https://m.edsoo.ru/7f41c97c
4.2 CrtpoeHue aTtoMa 6 bubmmorexa [IOK
: ™ https://m.edsoo.ru/7f41c97¢c
Bbubnnorexa [IOK
4.3 A 6 1
TOMHOS SpO https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 18
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Pazgen 5. 9JIEMEHTBI ACTPOHOMHUU U ACTPOOU3NKHU

51 DJIeMEeHTBI aCTPOHOMUH U acTPOPU3NKU 6 bubamorexa LIOK
' P P https://m.edsoo.ru/7f41c97c
HUroro o pazneny 6
Pa3zgen 6. OBOBIIAIOIIEE IOBTOPEHUE
Bbubnnorexa [IOK
A1 4
6 Obobmatomee nosTopetiie https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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