INocynapctBernHoe OroKeTHOE 001IIe00pazoBarenbHoe yupexaeHue CaMmapckon odiactu
cpenHsisi o0eo0Opa3oBareabHas Kol
umenu ['epos Coserckoro Coro3a Hukomnas Crenmanouya /loposckoro c. [Togoenbek
MyHULUNansHoro paiona IloxsuctHeBckuit Camapckoii 001actu

('bOY COII um. H.C. loposckoro c. [Togbensck

IIpoBepeno YTBepkaeHO
3am. aqupekropa o YBP npukazom Ne 135 -on
/Cyxopykosa T.B/ oT «31» aBrycra 20231
(moanuce) (®HO0)
«31» aBrycra 2023r. Hupexrtop /Y3nses B.H/
(nmoanucek) (®HO)

AJAIITUPOBAHHASA PABOYAS ITPOTPAMMA
YYEBHOI'O IPEIMETA «®U3UKA»

AJJAITUPOBAHHON OCHOBHOM OBPA30BATEJIBHOM ITPOT'PAMMBI
OCHOBHOI'O OBHIEI'O OBPA30BAHUSA OBYYAIOIIUXCH C

3AI[EP)KKOI71 IICUXHNYECKOI'O PA3BBUTUS
Kmnacc 7-9

OO0iee KOIMUYeCcTBO YacoB 1o yueOHomy 1uiany 238 (2 yac B Henenro B 7 1 8 kiaccax, no 3 vaca

B 9 Kkitacce)

CocraBlieHa B COOTBETCTBHM aJalTHPOBAHHONW OCHOBHOM 06D8.30BaTeJ'ILHOI71 POrpaMMOn
OCHOBHOTI'O O6U.ICFO O6Da3OBaHI/IH O6V‘-IaIOH_[I/IXCH C 3JICPKKOM ICUXHUUECKOTO PA3BUTHUS

VYueOHukKu:

* [leppimikua .M., MBanoB A.U. ®usuka, 7 xnacc / AkiuoHnepHoe oOmiecTBo «31aTenscTBo

«IIpoceemenuey, 2023

* [leppimukun .M., VBanoB A.W. ®usnka, § kinacc / AkunoHepHoe o6miecTBo «31aTenbCTBO

«IIpoceemenue», 2023

* Ileppmmikun M.M., T'ytauk E.M., HBanoB A.U., IlerpoBa M.A.. ®dusuka, 9 xmacc/

Axuunonepsoe obmectso «M3narensctBo «IIpocsemenuey, 2023
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[osicHuTeLHASA 3aMIHCKA
[JanHas agantupoBaHHasi paboyasi IporpaMMa COCTaBJICHA C LEIIbIO INIAHUPOBAHUS, OPraHU3aLuy, KOPPEKUUH U YIIPABICHUS YIeOHBIM IIPOLIECCOM IO
nu3ydeHuro yuebnoro npeameta «Puzuka» B 7-9 xinaccax 'bOY COLL um. H.C. JopoBckoro c. [Tonbenbek.
HopmaTuBHO-nipaBoBbIe JOKYMEHTHI:
[Iporpamma no ¢usuke Ha YpOBHE OCHOBHOTO 00IIero 00pa3oBaHUs cocTaBlieHa ¢ YU€ToM deaepanbHOl paboueil mporpaMMbl BOCIIUTAHUS U

KOHHCHI_[I/II/I npenoaaBaHus y‘IC6HOFO npeamMeTa «Duzukay.

[IpenonaBanue yuebnoro npeamera «®dusuka» B 2023-2024 ydyeOHOM Toay BenETCS B COOTBETCTBHU CO CICAYIOIIMMHU HOPMATHBHBIMH U
pacnopsiANTENbHBIMU JJOKYMEHTaMHU:

1. Koncrurynus Poccuiickoit @enepanuu. URL:
https://base.garant.ru/10103000/

2. ®denepanpHblil 3akoH OT 29 aekadps 2012 1. Ne 273-03 «O6 obpazoBanun B Poccuiickoit @enepanun». URL:
https://base.garant.ru/77706811/

3. Vka3 [Ipesunenra PO ot 21 urons 2020 r. Ne 474 «O HaumoHanbHBIX 1esix pa3Butus Poccuiickoit @eneparuu Ha niepuoa 10 2030
roga». URL:

http://publication.pravo.gov.ru/Document/View/0001202007210012

4, [TocranoBienune ['maBHOTO rocymapcTBEHHOro canutapHoro Bpaua Poccuiickoit ®@epepanuu ot 28 sHBaps 2021 roma Ne 2. «O6
yTBEPKIACHUM caHuTapHbIX IpaBui U HopM CanlluH 1.2.3685-21 «I'uruennyeckue HOpMaTUBBI U TpeOOBAHUS K 00eCIIeUeHHIO OE30MaCHOCTH U (UJIH)
0e3BpeAHOCTH IS yenoBeka (pakTopoB cpezbl ooutanus». URL:
https://base.garant.ru/400289764/

S. Pacnopsoxenue IlpaButensctBa PO ot 29 mas 2015 r. Ne 996-p «O06 yrBepxaenun Ctparerun pa3BuTHs BocriuTanus B PO Ha nepuos
mo 2025 r.». URL: http://publication.pravo.gov.ru/Document/View/0001201506020017

6. ®denepanbHbIi rocy1apcTBEHHBIH 00pa30BaTeNbHBINA CTAHJAPT OCHOBHOT'O 001Iero oopazoBaHus (yTBEp)KIEH NMpHKa3oM MuHHCTEpCTBA
obpasoBanwus u Hayku PD ot 17 nexabps 2010 r. Ne 1897). URL: https://base.garant.ru/55170507/53f89421bbdaf741eb2d1leccaddb4c33/

7. denepanbHbIi rocy1apcTBeHHBI 00pa30BaTeNbHBIN CTaHIAPT CpeAHero odmiero odpasoBanus (YTBEpXkAEH NMpHKa3oM MHHHCTEpCTBa
oOpazoBanus u Hayku PO ot 17 mas 2012 r. Ne 413). URL:
https://base.garant.ru/70188902/8ef641d3b80ff01d34bel6cedbafc6e0/

8. [Tpukaz Munnpocenienust Poccun ot 21.09.2022 Ne 858 «OO6 ytBepxkaeHUH (enepalbHOro MepedHsi y4eOHUKOB, JOMYLIEHHBIX K
HCMOJIBb30BAHUIO TPH peaTM3alMid HMMEIOUIMX TOCY/IapCTBEHHYIO aKKpPEeIUTAlMI0 O00pa3oBaTEIbHBIX MPOTrPaMM HAYaJbHOIO OOIEro, OCHOBHOTO


https://base.garant.ru/10103000/
https://base.garant.ru/77706811/
http://publication.pravo.gov.ru/Document/View/0001202007210012
https://base.garant.ru/400289764/
http://publication.pravo.gov.ru/Document/View/0001201506020017
https://base.garant.ru/55170507/53f89421bbdaf741eb2d1ecc4ddb4c33/
https://base.garant.ru/70188902/8ef641d3b80ff01d34be16ce9bafc6e0/

o011ero, cpeaHero ooIero oopa3oBaHus OPraHU3AIMSIME, OCYIIECTBISIONIMMEI 00pa30BaTeNbHYO ASSITEIFHOCTh M YCTAHOBIICHUS MPEACTHLHOTO CPOKa
WCITOJIB30BaHUSI HCKIFOYEHHBIX YUeOHUKOBY (3apeructpupoBano B Muntocte Poccun 01.11.2022 Ne 70799). URL.:
http://www.educaltai.ru/upload/iblock/205/prikazminprosveshch-rossii-ot-21.09.2022-n-858-fpu.pdf

9. Ilpuka3 MunHucTepcTBa HayKd M BbICHIero oOpaszoBanust Poccuiickoit @enepanuu, MwuHuCTepcTBa mpocBemieHus Poccuiickoit
Oenepanun ot 05.08.2020 No 882/391 «OO0 opraHu3anudu ¥ OCYIIECTBJICHHH OOpa30BaTEIIbHOW JESITEIIBHOCTH MPHU CETEBOM (opMe peanu3ariuu
obpasoBaTenbHBIX Mporpamm» (3apeructpuposat 10.09.2020 Ne 59764). URL: https://base.garant.ru/74626602/

10. ®denepanpHBIi TOCYIAPCTBEHHBIN 00pa30BaTeNIbHBIN CTaHIAPT OCHOBHOTO 0011ero oOpa3zoBaHus (YTBEpKIEH MpuKazoM MuUHHUCTEpCTBA
[Tpoceemenus Poccuiickoii @eneparu Ne 287 ot 31 mas 2021 r. «O06 yTBepx)aeHUH (eaepalbHOTO TOCYIaPCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa
OCHOBHOT0 00111eT0 0Opa3zoBanusi». URL:
https://normativ.kontur.ru/document?moduleld=1&documentld=395813

11. TIlpukaz MunucrepctBa mpocBeuienus Poccuiickoit ®epepanmuu ot 16.11.2022 Ne 993 «O6 ytBepxkaeHuun (HeaepaabHOM
o0pa3oBaTeNbHON IIPOrpamMMBl OCHOBHOT'O ob1ero 00pa3oBaHM» (3aperucTpupoBaH 22.12.2022 Ne 71764). URL:
https://edsoo.ru/Federalnaya_obrazovatelnaya programma_osnovnogo_obschego_obrazovaniya.htm

12. Tlpukaz MunuctepctBa mnpocsemeHus Poccuiickoir @enmepanmu ot 23.11.2022 Ne 1014 «O6 yrtBepxaeHuu QenepaibHOI
oOpa3oBarenbHON MIPOrPaMMBbI CpEeIHero o0miero o0pa3oBaHUs» (3aperucTpupoBaH 22.12.2022 Ne 71763). URL:
https://edsoo.ru/Federalnaya_obrazovatelnaya programma_srednego_obschego_obrazovaniya.htm

13. Ilpuka3 MunucrepctBa npocemieHusi Poccuiickoit @enepaunu Ne 568 ot 18.07.2022 «O BHeceHMH H3MEHEHHH B (penepanbHBIif
rOCy/IapCTBCHHBIH  00pa3oBaTENbHBIM CTAaHAAPT OCHOBHOTO o0miero oOpa3oBanus» (3apeructpupoBan 17.08.2022 Ne 69675). URL:
https://edsoo.ru/Prikaz_Ministerstva_prosvescheniya_Rossijskoj_Federacii_568 ot_18 07 2022_O_vnesenii_izmenenij_v_federalnij_gosudarstvennij

obr.htm

14. Ilpuka3 MunucrepcrBa mpoceuieHus Poccuiickoit ®enepanun ot 12.08.2022 Ne 732 «O BHeceHHMH W3MEHEHHMH B (enepaabHbII
roCy/IapCTBEHHBI 00pa30BaTENIbHBIN CTaHIAPT CPEAHEro OO0IIero oOpa3oBaHHUs, YTBEPKACHHBIM NpHKa3oM MUHHCTEpcTBAa 0Opa3oBaHUS U HAYKH
Poccuiickoit ®denepanuu oT 17 Mas 2012 T. Ne 413» (12.09.2022 No 70034). URL:
https://edsoo.ru/Prikaz_Ministerstva_prosvescheniya_Rossijskoj Federacii_ot 12 _08_2022_732_O_vnesenii_izmenenij_v_FGOS_srednego_obscheg
0_obra zovani.htm

15. TIucebmo Munnpocsemenuss Poccun ot 03.03.2023 n 03-327 «O nHanpasineHuu uHpopmanum» (BMecte ¢ «MeToauueckuMu
PEKOMEHIAIMSIMU 10 BBE/ICHUIO 4 (peiepaibHBIX OCHOBHBIX 001Ie00pa3oBaTenbHbIX porpammy»). URL: https://docs.cntd.ru/document/728265281

Humepnem-pecypcol

1. https://edu.gov.ru/ — caiit Munnpocsernieaus PO

2. https://edsoo.ru/ — caiit «kEnquHoe copepikanue o01ero oopa3oBaHUsmD.
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https://edsoo.ru/Prikaz_Ministerstva_prosvescheniya_Rossijskoj_Federacii_ot_12_08_2022_732_O_vnesenii_izmenenij_v_FGOS_srednego_obschego_obra%20zovani.htm

3. http://samregion.edu.ru — caiit MunuctepcTBa oOpa3oBanus u Hayku Camapckoit 00acTu.
4. http://obrnadzor.gov.ru/ — ®enepanbHas ciryx0a 1Mo Haa30py B chepe 00pa3oBaHus U HAYKH.

5. www.fipi.ru — ®enepanbHblii HHCTUTYT negarorudeckux msmepenuii (OUIIN). 6. https://edsoo.ru/constructor/ — Koncrpykrop paboumnx
nporpamm. 7. http://www.prosv.ru — caiit usnarenscrsa «IIpocBerieHues.

VueOnslit mpeamer «Pu3nKay ABISETCS CHCTEMOOOPA3YIOIINM ISl €CTECTBEHHOHAYYHBIX PEIMETOB, IIOCKOIBKY (PM3UYEeCKHE 3aKOHBI MUPO3/1aHHS
SIBJISTIOTCSI OCHOBOMW COZlep KaHMs KypCOB XMMUH, OMOJIOTHH, reorpaduu 1 acTpoHoMuu. dusnka BoopykaeT 00ydJaromuxcs HayYHbIM METOO0M MO3HAHUS,
MO3BOJISIOIINM MOTYYaTh OObEKTUBHBIC 3HAHUS 00 OKPYKAOIEM MHpeE.

[Mpeamer MakcHMalbHO HaNpaBiieH Ha GOPMUpPOBAHUE HHTEPECA K IPUPOTHOMY U COLIMAIbHOMY MUPY, COBEpPIICHCTBOBAHUE TTO3HABATEILHON
nestenbHOCTH o0ydatomuxcs ¢ 3I1P 3a cuér oBageHus MBICIUTELHBIMU OTIEPALMSIMH CPAaBHEHUs, 0000IIEHHs, pa3BUTHE CIIOCOOHOCTH apryMEHTHPOBATh CBOE
MHeHHe, (opMUpOBaHNE BO3ZMOKHOCTEH COBMECTHON IESATEILHOCTH.

N3zyuenne Gpu3nku crocoOCTByeT pa3Butuio y ooyuatommxcs ¢ 3[1P mpoctpancTBeHHOTO BOOOpakeHus!, (HyHKIIMOHAIBHON TPAaMOTHOCTH, YMEHHS
BOCHPUHHAMATH M KPUTHYECKH aHAJTM3UPOBATH HHPOPMAIINIO, IPEICTABICHHYIO B PAa3IMYHBIX (hopMax. 3HAYMMOCTB TIpeaIMeTa ISl Pa3BUTHS )KU3HEHHON
KOMITETEHIINU 00YYaIOMINXCs 3aKIF0YAETCs B YCIIOBUM OCHOBBI (DPM3MYECKUX 3HAHUN, HEOOXOANMBIX /TSI HOBCEHEBHOM KHU3HU. VI3ydenue GU3HKH CriocoOCTBYET
pazsutuio y obyuaromuxcs ¢ 3[1P npoctpancTBeHHOT0 BoOOpaxeHus, PyHKIIMOHATIBHON IPaMOTHOCTH, YMEHHUSI BOCOIPUHIMATh U KPUTUUECKU aHAIM3UPOBATh
nH(popMaLHio, MPEICTABICHHYIO B Pa3IMYHBIX (OopMax. 3HAUUMOCTh MPEAMETa TSI Pa3BUTHS )KU3HEHHOH KOMITETEHIINN 00YYaIOIINXCs 3aKIF0YaeTCsl B YCBOSHUU
OCHOBBI (PM3NYECKUX 3HAHHUH, HEOOXOANMBIX JUIS TIOBCEAHEBHOM )KU3HU; HABBIKOB 3/I0POBOTO M 0€30MACHOTO JUIS YeIOBEKa M OKPYKAIOIIEH ero cpebl oopasza
KHU3HH; (POPMHUPOBAHUH IKOJIOTHYECKOH KYJIBTYPHI.

[TporpaMma oTpakaeT coaepkanue o0yueHus npeamery «Pusmnka» ¢ yu€Tom ocoObIX 00pa3oBaTeNlbHBIX MoTpeOHOCcTel o0yuatommxcs ¢ 3[1P. OBnanenne
JaHHBIM Y4eOHBIM MPEIMETOM MPEACTABIAET ONPEACIEHHYIO TPy IHOCTD uis oO0yvatouuxcs ¢ 3I1P. D1o cBsA3aHO ¢ 0COOCHHOCTSIMH MBICIIUTENILHOM 1€STEIHOCTH,
NEPpUOANICCKUMU KOHe6aHI/IHMI/I BHHUMAaHHA, MaJIbIM OG’BéMOM nmaMATH, HEAO0CTAaTOYHOCTBIO 06HIGFO 3ariaca 3HaHHI71, MTOHM)XCHHBIM IMO3HABATCIIbHBIM UHTEPECOM U
HU3KHUM YPOBHEM PEYEBOI0 Pa3BUTHS.

Jns mpeoioneHus TPYAHOCTEH B M3ydeHUH y4eOHoro npeamera «Pusrka» HeoOXouma aganrtanus o0béMa U XapaKTepUCTHKA y4eOHOro MaTepraa K
MIO3HABATENILHBIM BO3MOXKHOCTSIM JaHHOM KaTerOpUH 00YJaroIUXCs, y4ET HX 0COOCHHOCTEH pa3BHTHSL: UCIIOIb30BAHUE AITOPUTMOB, BHY TPUIIPEIMETHBIX U
MEXITPEIMETHBIX CBSI3EH, MOCTENIEHHOE YCIOKHEHNE H3Y1aeMOro MaTepraa.

JaHHas mporpaMma KOHKPETU3UPYET COJiepKaHue MPEMETHBIX TEM B COOTBETCTBUH C TPEOOBAaHUSIMHU 00pa30BaTENILHOTO CTAHIAPTa, PEKOMEHTYEMYTO
MIOCJIE/IOBATENILHOCTD N3YUYCHUS PAa3IeNIOB (PH3UKHU C YIETOM MEKIPEIMETHBIX H BHYTPHIIPEAMETHBIX CBSI3€H, IOTHKHY4eOHOT0 TpoIiecca, BO3PACTHBIX U
MCUXUYECKUX ocobeHHocTel obyuaromuxcs ¢ 3[1P Ha ypoBHE 0CHOBHOTO 00111€T0 00pa3oBaHus, ONpeiesisieT MUHIMAIBHBIA HA00P OTBITOB, IEMOHCTPALIUH,
MPOBOJIMIMBIX YUHTENIEM B Kilacce, 1a00paTOpHBIX paboT, BBIMOIHAEMBIX 00YYarOIIMUCS.

MeTtoandeckoii O0CHOBOH u3ydeHus! Kypca « Du3nKa» Ha ypOBHE OCHOBHOTO OOLIET0 00pa30BaHus SBIISIETCS CUCTEMHO-IESTEIbHbIN MOIX0/,
00ecTeYnBaOINN JOCTHKEHIE TMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTeNIbHBIX PE3YIbTAaTOB IOCPEACTBOM OpPraHU3alui aKTUBHON
MMO3HABATENbHOM JeSITETFHOCTH MIKOJIBHUKOB, 9TO OY€Hb BAXKHO MpH 00yueHnn aereii ¢ 3[1P, s KoTophIX XapakTepHO CHWKEHHE NTO3HABATEILHON aKTHBHOCTH.

Wzyuenne ¢pu3nku Ha ypoBHE OCHOBHOT'O 00IIET0 00pa30BaHUs HAIIPABICHO HA TOCTHXKEHHUE CIEAYIOIINX LeJIei:



- OCBOEHHUE 3HAHUM 0 MEXaHUUYECKUX, TEIUIOBBIX, JIEKTPOMAarHUTHBIX U KBAHTOBBIX SIBJICHUAX; BEIMUMHAX, XapaKTEPU3YIOIUX 3TH SIBJICHUS; 3aKOHAX,
KOTOPBIM OHH TIOTYMHSAIOTCS; METO/IaX HAyYHOT'O MTO3HAHUS IPUPOIHI U OPMHUPOBAHKE HA 3TOH OCHOBE MIPEACTABIECHIH 0 (PH3NIECKOil KapTHHE MHpAa;

- OBJIa/ICHUE YMEHUSIMH IPOBOANUTE HAOJIOJCHNUS PUPOTHBIX SBICHUH, OMUCHIBATh M 00001IaTh pe3yNbTaThl HAOMIOICHHH, HCIIOJIB30BATh IPOCTHIE
WU3MEpUTENbHBIE TPUOOPHI I U3yUeHUsT GUINUECKUX SIBICHUI; TIPEACTABIATH PE3YIbTaThl HAOMIOACHUH WM U3MEPEHHI C TOMOIIBIO Ta0IUI, TPpadrKOB U
BEISIBJISITH HA 3TOM OCHOBE AMIIMPUYECKHE 3aBHCHUMOCTH; IPUMEHSTH TOTy9YeHHbIE 3HAHUS ISl OOBSICHEHUS Pa3HOOOPa3HBIX MPUPOIHBIX SIBICHUN U MPOLIECCOB,
MIPUHIINTIOB JIEHCTBUS BAKHEHIINX TEXHMYECKUX YCTPOUCTB, ISl pelIeHnsT GU3NIECKX 3a1ad;

- pa3BHUTHE MTO3HABATEILHBIX HHTEPECOB, MHTEIUICKTYAIBHBIX U TBOPYECKHUX CIIOCOOHOCTEH, CAMOCTOATENILHOCTH B IPUOOPETEHNN HOBBIX 3HAHHM, IPH
pemeHny (GU3NIECKIX 33434 U BBEITIOTHEHUH YKCIIEPUMEHTATBHBIX HCCIIeIOBAHIN C UCTIOIh30BAaHUN HHPOPMAIIMOHHBIX TEXHOIOTHIA;

-BOCIIUTaHHE yOEKIEHHOCTH B BOSMOKHOCTH ITO3HAHUS 3aKOHOB TIPUPOIBI, B HEOOXOIUMOCTH pa3yMHOTO UCTIONB30BAHUS JOCTIKEHUN HAYKH U
TEXHOJIOTHH AJISl TAIbHEHIIIETO Pa3BUTHS YEIOBEYECKOTO OOIIECTBA, YBAKECHHS K TBOPLIAM HAYKH U TEXHUKHU; OTHOIICHUS K (PU3MKE KaK K 3JIEMEHTY
00I1Ie4eI0BEYECKON KyIbTYPHI;

- CTIONTb30BaHME MTOTYICHHBIX 3HAHUA U YMEHUH IS pEIICHUS IPaKTHIECKUX 3a7]ad TOBCETHEBHON XKU3HH, oOecriedeHus1 0€30MacHOCTH CBOEH JKH3HH,
PaIOHANTBHOTO IPUPOAONIOIB30BAHMS U OXPAHBI OKPYXKAroIIel cpepl.

JocTrxeHnne nocTaBiIeHHON el 00ecreunBaeTCs pelIeHreM cIeyIOIMX 3a/1a4:

- 3HaKOMCTBO oOyvaromuxcs ¢ 3[1P ¢ meTogamu nccnenoBanus 0OBEKTOB U SBICHUH TPUPOIBI;

- IpHOOpETeHNE 3HAHNN 0 MEXaHUYECKHX, TeIJIOBBIX, JIEKTPOMArHUTHBIX W KBAHTOBBIX SBIEHUSIX, (PU3NYECKIX BEIMUYNHAX, XapPAKTEPUIYIOIINX ITH
SIBJICHUS,

- (hopMupoBaHUe YMEHUH HAOIIOAATh IPUPOIHBIC SIBJICHUS M BBITIOJIHATH OMBITHI, JIAOOPATOPHBIC pabOThI M SKCIIEPUMEHTAIBHBIC UCCIICOBAHUS C
WCTIONIb30BaHNEM M3MEPUTEINHHBIX pHOOPOB, IMUPOKO MPUMEHIEMBIX B TPAKTHUECKON KU3HU;

- OBJIa/ICHUC TAKUMH TIOHSATHAMH, KaK IPUPOAHOE SIBJICHUE, IMIIUPHICCKH YCTAHOBIICHHBIH (DakT, Mpobiema, TUII0Te3a, TEOPETHYECKUN BBIBOI, PE3yIbTAT
9KCIIEPUMEHTAIBHOM MTPOBEPKHU;

- MIOHMMaHWe OTJIIMYUI HayYHBIX JTAHHBIX OT HEPOBEPEHHON MH(OPMAIINU, IIEHHOCTH HAYKH JUIA yIOBJIETBOPEHUS OBITOBBIX, IIPOU3BOJICTBEHHBIX U
KyJIbTYPHBIX TOTpeOHOCTEN YeTIOBeKa.

OcHoBoli 00y4enus mkoasHUKOB ¢ 3[1P Ha nmpeaMeTax ecTeCTBEHHOHAYYHOTO IIMKJIA SBJISICTCS pa3BUTHE Y YUAI[MXCSl OCHOBHBIX MBICIIUTENFHBIX OTEpaInii
(amanmu3, cuHTE3, CpaBHEHHUE, 0000IIEHIE) HAa OCHOBE PEUIeHHs Pa3BUBAIOIINX yIIPaXKHEHUH, (HopMHUpOBaHUE TPUEMOB, YMCTBEHHOW PabOTHI: aHAIIN3 UCXOIHBIX
JTAaHHBIX, TUTAHUPOBAaHUE MaTepHasa, OCYIIeCTBICHHE MTO3TAITHOTO U HTOTOBOTO CAMOKOHTPOJIS, @ TAK)KE OCYIIECTBISIETCS JIUKBUAANNS IPOOETIOB B 3HAHUSX,
3aKpeIvieHre U3yUYeHHOTo MaTepuaa, OTpadoTKa ajJroOpuTMOB, IOBTOPEHHUE MPOHIeHHOT0. bosbIioe 3HaueHne MpuaaéTcsi yMEHHIO pacCKa3aTh O BHITIOJIHEHHOM
paboTe ¢ MPaBWILHBIM YIIOTPEOIEHUEM COOTBETCTBYIONICH TEPMUHOJIOTHEH U COOJTIOICHUEM JIOTHYSCKUX CBS3CH B n3aaraeMom Matepuaine. Jliis ooyqarormxcs 3[1P
Ha YPOBHE OCHOBHOTO O0IIIET0 00pa30BaHMUsI ITO-TIPEKHEMY OCTAIOTCS XapaKTEPHbI: HEJOCTATOYHBIN YPOBEHb Pa3BUTHS OT/IEIBHBIX ICUXUYECKUX TIPOIIECCOB
(BOCHI/ITaHI/IH, BHUMAaHWA, ITIaMATH, MI)IIIIJ'IeHI/IH), CHMIKCHUC YPOBHA MHTCJUICKTYAJIbHOI'O Pa3BUTUA, HU3KHI YPOBEHb BBINIOJIHCHUSA yqe6me 3a,Z[aHI/II\/'I, HU3Kasa
ycrenHocTh 00y4enus. [loatomy npu n3ydeHnu pusnku Tpedyercss HHTCHCHBHOE HHTEIUIEKTYallbHOE Pa3BUTHE CPEICTBAMU MaTeMaTHKU Ha MaTepHalie,
OTBEYAIOLIEM 0COOCHHOCTSIM M BO3MOXKHOCTSIM ydaluxcs. Yu€T ocobeHHocTeit odyuatommxcs ¢ 3[1P tpeGyer, 4ToObl mpy N3yYeHWH HOBOTO MaTepuaa
00513aTeNIbHO MPOMCXOIUIIO MHOTOKPATHOE €r0 MOBTOPEHUE; PACIIUPEHHOE PACCMOTPEHHE TEM U BOIIPOCOB, PACKPBIBAIOIINX CBS3b (DU3UKH C )KU3HBIO;
aKTyaliu3anus 1nEPBUYHOIO )KU3HCHHOTI'O OIIbITAa YHalIuXxcs.

YcBoeHre IporpaMMHOTo MaTepHaia 1o (hu3nke BeI3bIBaeT OoJblue 3aTpyAHeHus y oOyyaromuxcs ¢ 3[IP, moatomy Teopust nzyuaercs 06e3 BEIBOZOB
CIIOKHBIX (hopMyI1. 3afaun, TpeOyroImue NPUMEHEHHUS CJI0KHBIX MATEMaTHIECKUX BBIYUCICHUH U (OPMYII, B OCOOEHHOCTH TaKUX Te€M, Kak «MexaHndeckoe



JIBIDKCHUEY, « ApXHMEIOBA CHITa», « MeXaHUdecKast SHEPTHsDY, « DJICKTPUICCKHUE SBICHUS, « DIECKTPOMATHUTHBIC SIBICHUS», PEIIAIOTCS B KJIACCE C TIOMOIILI0
YUHTES.

Oco00¢ BHUMaHUE MPU U3YYCHUH Kypca (PU3UKH yASSIeTCS MOCTAHOBKE M OpTraHU3aIMU YKCIICPUMEHTA, a TAK)KE MPOBEACHUIO (TIOYTH Ha KAXKIOM YPOKE)
KPaTKOBPEMEHHBIX JJAOOPATOPHBIX pa0dOT, KOTOPHIC Pa3BUBAIOT YMEHHUE MOJIb30BATHCS IPOCTSHITUMU NTPUOOpaMu, aHATU3UPOBATh ITOJIYICHHBIC JaHHbIC. B cBs3U ¢
0COOCHHOCTSIMH TIOBEJIEHUS U JesTenbHocTH o0y4aromuxcs ¢ 3IIP (pacTtopMokeHHOCTh, HEOPTaHM30BAHHOCTH) TIPEAYCMOTPEH CTPOKAUIITHIT KOHTPOJIb 3a
COOJTI0IeHEM TIPABIIT TEXHUKH O€30IIaCHOCTH TIPH MPOBEACHUH JIA0OPATOPHBIX U MIPAKTHICCKUX padoT.

Bonbioe BHUMaHue npu u3ydeHun ¢pusuku noapoctkamu ¢ 3[1P oOparaercs Ha OBJIaieHUE UMY PAKTUYCCKUX YMEHUH 1 HaBBIKOB. [IpemycmarpuBaercs
YMEHBIICHHE 00bEMA TEOPETHUECKIX CBEJICHNH, BKITFOUECHUE OTJCIBHBIX TEM WIH IIENBIX PA3JIeNIOB B MATEPUANBI [T 0030pHOT0, 03HAKOMHUTEIBHOTO HITH
(haKyIbTaTUBHOTO U3YYCHUS.

JlocTaToyHOE KOJIMYECTBO BPEMEHU OTBOJIUTCS Ha PACCMOTPEHHUE TEM U BOIIPOCOB, PACKPHIBAIOIINX CBSI3b (PU3UKU C KU3HBIO, C TEMHU SBJICHHUSIMH,
HaOJIIO/ICHUSIMH, KOTOPBIE XOPOIIIO M3BECTHBI YYCHUKAM U3 UX KU3HCHHOTO OIBITA.

MakcrMaIbHO HCTIONB3YIOTCS MEXKITPEMETHBIC CBSI3H C TAKUMH JTUCIUIUTHHAMY, Kak reorpadus, xumus, Ouonorus, T.K. ooyvatoniuecs ¢ 3[TP ocodbeHno
HYKIAI0TCS B IPEMOJHECEHUH OJJTHOTO U TOTO )K€ YUeOHOro MaTepHaia B pa3IMYHbIX aCleKTaX, B €0 BAPbUPOBAHUH, B HEOJHOKPATHOM MTOBTOPEHHUH U 3aKpEIUICHUN
MOJYYCHHBIX 3HAHUH U MpakTHYecKux yMeHui. [103Bouisist paccMaTpuBaTh OMH M TOT XK€ YUEOHBIH MaTepHal ¢ pa3HbIX TOYCK 3PEHHS, MEKIPEIMETHBIE CBS3H
CTIOCOOCTBYIOT €r0 JYUIIeMy OCMBICICHHIO, 00Jiee MPOYHOMY 3aKPAIUICHUIO MOTYYCHHBIX 3HAHUHA U MPAKTUYCCKUX YMEHUH.

[TpomexyTouHas aTTecTanus NPOXOIUT B COOTBETCTBHH ¢ mojoxkeHueMm «llomoskenue o ¢opmax, NEpUOAMYHOCTH U TMOPSJIKE TEKYILIETO
KOHTPOJISI YCIIEBAEMOCTH M TPOMEXKYTOUHOM arrectaiud OOydYalomuxcsi IO OCHOBHBIM 001IeoOpa3oBaTeNbHbIM Iporpammam». Dopma

HpOMG)KyTO‘IHOﬁ ATTCCTAllMU: UTOI'OBAas KOHTPOJIbHAsA pa60Ta.

Conepsxanue Kypea (pusuku 7 kaace (epBblii 1o 00yueHnsi HA YyPOBHE 0CHOBHOI0 001ero odpazoBanus)’
I Beenenue.

[IpenmeT 1 MeToIBI (HPM3UKH. DKCIIEPUMEHTAIBHBIN METOI N3ydeHuUs Ipupobl. M3mepenue pusndeckux BenuurH. [lorpenrHocts n3mepenns. O6001menne
pe3yNbTaToOB AKcIepuMenTa. HabmoieHne mpocTeimumx sBIeHHH U IPOIIECCOB PUPOIBI C IIOMOIIBIO0 OPTaHOB YYBCTB (3pEHMsI, CITyXa, ocs3anus). Mcronbp3oBanne
MPOCTEHIIINX U3MEPUTETHHBIX TPHOOPOB. CxeMaTHuecKoe H300paskeHHe OINBITOB. MeTo bl TOy4eHUs 3HaHUi B (pu3nke. OU3nKa U TEXHUKA.

Dponmanvhan 1adbopamopuasn paboma

1 Onpenenenue LeHbI A€IEHUS H3MEPHTENBHOTO.

" IepBoHayaibHbIe CBEJEHHsI 0 CTPOCHHH BellecTBA.

I'nnoTte3a 0 IMCKPETHOM CTPOEHUH BemecTBa. MoseKyibl. HempephIBHOCTS M XaOTUYHOCTD JABHXKEHHUs dacTull BemlectBa. Auddyszus. Bpoynosckoe
IBIOKeHHE. Mojienu ra3a, )KUIKOCTH U TBEpAOTO Tena. B3aumoeiicTBre yacTull BemecTBa. B3anMHOe MpUTSDKEHNE M OTTAIKWBaHUE MOJIEKY. TpH COCTOSHHUS
BEIIECTBA.

Dponmanvuan 1adbopamopuasn paboma.

1 M3mepenue pasMepoB MaJbIX TEl.



"31ech U nanee MPeACTaBIeHHOE ColepkaHne Kypca « DU3HKa» MOKET OTIMYATLCSA B 3aBUCHMOCTH OT BEIOPAHHOTO YUHUTEIEM y4eOHOr0-METOMUECKOTO KOMILIEKTA,
cootBercTByromero ®I'OC |l mokonenus.

111. BzaumoneiictBue TeJl.
Mexannueckoe ABMkeHUE. PaBHOMEpHOE 1 HepaBHOMepHOE ABMkeHue. CkopocTh. Pacuér mytu u Bpemenu aprkenus. Tpaekropus. [IpsmMonuueiinoe

nBkeHne. Banmoneticteue Ten. nHeprusa. Macca. [InotHocTh. M3Mepenune macchl Tenma Ha Becax. Oacuér Macchl 1 006EMa 110 ero mioTHocTd. Cuma. CHilbl B
MIPUPOJIE: TATOTSHUS, TSDKECTH, TPEHUs, yIpyrocTu. 3akoH ['yka. Bec tena. CBsi3p Mex Iy CHIIOHN TsDKECTH U Maccol Tena. uraamomertp. CiiokeHne AByX CHI,
HaIPaBJICHHBIX 10 OAHOM HpsMoit. Tpenue. Ynpyras nedopmarius.

@ponmanvhsie 1abopamopnsie padomot.

1. V3mepeHue Macchl Tena Ha PhIYaKHBIX BECaX.

2. H3mepenue oO0nEMa Temna.

3. Ompenenenne IIOTHOCTH TBEPOTO BEIIECTRA.

4. T'pamyupoBaHue MPYKUHBI M U3MEPEHUE CHUIT JUTHAMOMETPOM.

1V. laBjienne TBEPABIX TeJI, :KUAKOCTEH U ra3os.
Hasnenue. OnbiT Toppuuernu. bapomerp-anepoua. ATMochepHOe TaBiICHHE Ha pa3IMuHbIX BeICOTax. 3akoH [lackans. CriocoObl yBEIMUCHUS U

yMeHbIeHus napneHus. [lapnenue rasza. Bec Bozmyxa. BozmymHas o6onouka. M3mepenue atMmocdepHoro nasieHus. Manometpsl. [lopirHeBo# ®KUAKOCTHBINA HAcOC.
[lepenaya naBnenus TBEPABIMU TEIAMH, JKUAKOCTSIMH, razamMu. JleficTBue KUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeJo. Pacuér naBneHus >KuAKOCTH Ha THO U
cTeHkH cocyna. CooOriaromue cocyibl. Apxumenona cuia. ['uapapnuueckuii npecc. [lnaBanue tei. miaBanue cyaoB. Bo3nyxoriaBanue.

@ponmanvhsie 1abopamopnsie padomol.

1. Onpeznenenre BHITAIKUBAIOLICH CHIIBL, IEHCTBYIOIIEH Ha MOTPYKEHHOE B KUAKOCTD TEJIO.

2. BoblsicHeHue yclOBHH MJIaBaHUs TeJIa B )KUIKOCTH.

V. PaGoTa u MOIITHOCTDH. JHePrus.
Pabora. Momnocte. Oneprus. Kunernueckas sneprus. IloTennmansHas s3Heprusi. 3aK0H COXpaHeHHs MeXaHW4ecKoi sHepruu. [IpocTbie MexaHU3MBI.

KII mexanu3moB. Peruar. PaBHoBecue cui Ha peryare. MoMeHT cuiibl. Poruaru B Texauke, ObiTy u npupoje. Ilpumenenne 3akoHa paBHOBECHS pelyara K OJIOKY.
PaBencTBO paboT npu UCIIONB30BAaHUH MPOCTHIX MEXAHU3MOB. «30JI0TOE MPAaBUII0» MEXAHHUKH.

®dponmanvhvie 1adopamopHsle padomut.

1. BelsicHeHHe ycI0BuUS paBHOBECHS pblyara.

2. Ompenenenne KI1J] npu moxbéme 1o HAKIIOHHON TIIOCKOCTH.

Coaepsxanue kypca ¢pusuku 8 kinace (BTopoii rox o0y4eHusi HA YpoBHe OCHOBHOT0 00111ero 00pa3oBaHMs)
l. TenJioBble ABJIECHUS
Buyrpennss sneprus. TemnoBoe npmwkenue. Temneparypa. Temnonepenada. HeoOpatnmocTts mporecca Teruonepeaaydn. CBsi3b TEMIIEPATyphl BEIIECTBA C
Xa0THYECKHUM JIBIKEHHEM ero yacTull. CriocoObl N3MEHEHHUS! BHYTPEHHEH dHepruu. TemnonpoBogHOCTh. KomrmuecTBo TEIIoThL. Y esibHast TerOEMKOCTb.
Konsexuus. M3nyuenne. 3akoH coXpaHeHHs SHEPTUH B TEIUIOBBIX Hpoueccax. [lnaBnenue n kpucrayumzanuy. Y JelibHast TEIIoTa IU1aBieHus. [ paduk nnasieHus u
otBepaeBanus. [IpeobpazoBaHye YHEPTUH MTPH U3MEHEHHSIX arperaTHOr0 COCTOSTHHS BelllecTBa. VcnapeHue u KoHaeHcanys. Y aelbHas TeIUIoTa napoo0pa3oBaHus H



KoHAeHcanuu. Pabota mapa u rasa npu pacmmpennn. Kunenne »xuakoctu. BrnaxaocTs Bo3myxa. TermnoBbie qeurarenn. JHEprus TOIUIMBA. Y IeTbHAS TETUIOTa
CrOpaHusl.

Arperathble coctosnus. [IpeoOpasoBanue sneprun B TeruioBbix asuratessx. KI1/ reruioBoro nurarens.

@ponmanvhsie 1abopamopnsvie padomol.

1. CpaBHEHHE KOIWYECTB TEIUIOTHI IPH CMEITUBAHIH BOJBI PA3HOI TEMITEpaTypHbI.

2. H3mepeHue yienbHOM TEMIIOEMKOCTH TBEPJOTO TeJa.

1. DJIeKTpUYecKue SIBJICHHS H 3JIEKTPOMATHUTHBIE SIBJICHUSA

DneKkTpu3anys Tell. DISKTPHISCKui 3apsia. BzaumonetictBre 3apsamoB. J[Ba Biaa 2IeKTPHIECKOTo 3apsaaa. JJUCKPEeTHOCTE IIEKTPUUIECKOTO 3apsia.
OnekTpoH. 3aK0H. 3aKOH COXPaHEHUS IIEKTPUICCKOTO 3apsaa. DIeKTpuuecKoe moje. InekTpockorl. Ctpoenne aroMoB. OOBsICHEHNE JIEKTPUICCKUX SIBIICHUT.
[IpoBoAHMKY 1 HEMPOBOJHHUKH dJIEKTpUUECTBa. JleHCTBUE 3MEKTPUUECKOTO MOJIS Ha SIEKTPUUECKUE 3apsIbl.

IMocTosTHHBIH JIEKTPUYECKUI TOK. ICTOYHUKH DJIEKTPHUECKOTO ToKa. HocuTenu cBOOOIHBIX IJICKTPUICCKUX 3apsIOB B METaIaX, )KUIKOCTIX U Ta3ax.
DnexTpuyeckas merb U e€ coctaBHbIe yacTr. Cuia Toka. EquHUIE! critel Toka. AMriepmetp. M3mepenue cuibl Toka. Hanpsokerne. EMUHUIIB HATPSKSHAS.
BonsT™meTp. U3mepenne HampshkeHUsI. 3aBUCUMOCTE CHITBI TOKA OT HAIIPSDKCHMUS.

Conporusnenue. Exunanipl conpoTtusienus. 3akoH Oma i ydacTka dJISKTpUIecKoi nenu. Pacyér compoTuBIEHUS IPOBOIHUKOB. Y IETEHOE
conpotusieHue. [IpuMepsl Ha pacu€T CONMPOTUBICHUS POBOIHUKOB, CUIIBI TOKA U HanpsbkeHus. Peoctatsl. [locnenoBaTenbHOe U NapayuieIbHOE COCTUHEHUE
MPOBOJIHUKOB. JI€HCTBUS JIEKTPUUECKOTO TOKA.

3akoH [xoyns-Jlenna. Pabora snekTpuueckoro Toka. MOIIHOCTh 3JIEKTPUUECKOTO TOKA. EANHUIIBI paboThI 3JIEKTPUYECKOTO TOKA, IPUMEHSIEMbIE Ha
npakTuke. CIETYHK 3IEKTPUIECKON YJHEPTUU. DIIEKTPOHATpPEBaTENbHbBIE MPHOOPHI. PacdéT anexkTposHeprun, oTpedsieMoit ObToBsIME TiprOopamu. Harpesanue
MIPOBOJTHUKOB 3JIEKTPUUECKUM TOKOM. KOIM4ecTBO TEIIOThI, BBIAEIIEMOE IPOBOAHUKOM ¢ TOKOM. Jlamna HakanuBaHus. KopoTkoe 3aMmbikanue. [Ipenoxpanureny.
MaruuTtHoe noae. MaruuTHoe mnoJjie IIpAMOro TOKa. MarauTHbeie JUHUHA. MaraiuTHoOe moJjie KaTylIKH ¢ TOKOM. QHCKTpOMaI‘HI/ITLI 1 UX MPUMCHCHUA. ITocTostHHBIE
MarHuTbl. MarHUTHOE 10JI€ MOCTOSIHHBIX MArHUTOB. MardHuTHOE moJjie 3eMIIH. Hef/'lCTBI/Ie MAartvuTHOIO I10JI Ha IMTPOBOJHHUK C TOKOM. SﬂeKTpI/I‘IeCKI/Iﬁ JABUI'aTCJIb.

Dponmanvhuvie 1adopamophsie padonvl.

COopKa 2JIeKTpHYECKOH [IeNH U H3MEPEHUE CHITbI TOKA B €€ Pa3IUUHBIX yUacTKaX.
N3MmepeHne HalpsKEHUS Ha pa3IMYHbIX YYaCTKaX JIEKTPUUYECKON LIECTIH.
PerynupoBaHue CUIIbI TOKA PEOCTATOM.

W3mepeHne conpoTUBICHUS TPOBOAHUKA IIPU MOMOIIX aMIIEPMETPA U BOIBTMETPA.
N3mepenre MOIHOCTH M pabOTHI TOKA B DJIEKTPUUECKOM J1amIie.

COopKa 371eKTpOMarHuTa 1 UCTIbITAHUE €ro JIeHCTBUSI.

7. H3ydeHue 3NeKTPUYECKOTO ABUTATENS MOCTOSHHOTO TOKA (HHA MOJIEIH).

1. CaeToBbI€ SIBJIEHUS.

Hcrounuku cBera.

[IpssmonuHeHOE pacipocTpaHEeHHE, OTpaXKEHHE U IpenoMiieHns cBeTa. JIyd. 3akoH otpakeHus ceta. Ilnockoe 3epkano. JInnza. Onrrudeckas cuina JUH3bIL.
Uzo0paxenue, napaemoe nuH301. M3Mepenne GpokycHoro paccTossHus coduparomei tuH3bl. Onrrdeckue npudopsl. a3 u 3perne. Oukw.

@Dponmanvhsie 1abopamopHnsie padomol.

1. UzyueHue 3aKOHOB OTPaKEHUS CBETA.

Sk wnE



2. HaOmoaeHue sBIeHUS TPETOMIICHUS CBETA.
3. Tlomydenue n3o0pa)keHUs MPH MTOMOIIH JTUH3HI.

Conep:xanue kypca pusukn 9 kiaacc (TpeTuii rox 00yueHusi Ha YypoBHe OCHOBHOI0 00111ero 00pa30BaHusl)

l. 3aKoHbI B3aUMOJeHCTBUS U IBUKEHUS TeJl.

Martepuanbnas Touka. Tpaekropus. Ckopocts. [lepememenne. Cucrema orcuéra. OnpenencHne KOOpAUHATHI ABIDKYLIerocs Tena. I'paduku 3aBucumoctu
KMHEMAaTHYECKHUX BEJIMYMH OT BpeMeHH. IpsaMonnHeiiHoe paBHOYCKOpeHHOe BMKeHHe. CKOpOCTh paBHOYCKOPEHHOTO ABKeHUs. [lepemenienre nmpu
PaBHOYCKOpEHHOM IBIKeHHH. OlpenesneHne KOOpAMHATHI ABUXKYILEro Tena. ['paduky 3aBUCHMOCTH KHHEMATHUECKUX BEJIMYMH OT BPEMEHH. Y CKOPEHHE.
OTHOCHUTENBHOCTh MEXaHUUECKOT 0 ABMKEHUs. VIHepnanpHas cuctemMa oTcuéTa.

[epssiii 3akoH Herotona. Bropoit 3akon Hetorona. Tpetuit 3akon Hetorona. CBoboaHOE masienue 3akon BeemupHoro Tsarotenus. Kpubonuueiinoe
IBIOKeHUe. J[BrkeHue o okpyxHocTH. VickyccTBeHHbIe cIyTHUKH 3emiu. Paketsl. UMimynbe. 3akoH coxpaHeHUs UMIyJbca. PeakTuBHOe nBUXKEHME. [|BrKeHNEe
Tena, OpOIIEHHOTO BEPTUKAIBHO BBEpX. [IBIKeHHE Tema, OPOIIEHHOr0 IO/ YIJIOM K TOPU30HTY. J[BrKeHue Tenna, OpOIEeHHOr0 FrOPU30HTANBHO. Y CKOPEHUE
CBOOOJIHOTO MaJeHUs Ha 3eMile U APYTHX IJIaHETax.

@ponmanvhsle 1abopamopnsie padomol.

1. UccnepoBanue paBHOYCKOPEHHOI'O IBI)KEHUS 0€3 HaYaIbHOI CKOPOCTH.

2. H3mepeHue yckopeHHs CBOOOIHOTO MaeHMS.

1. Mexannyeckue KoJe0aHusi U BOJHbI. 3BYK.

Mexaanueckue konebanus. AMmuntyaa. llepuon, gactora. CBobonHbIe Koebanus. KonebaTensHbie ciicTeMbl. MasTHHK. 3aBUCHMOCTb MTEPHOAA W YaCTOTHI
HUTSHOTO MasiTHUKA OT JUIMHBI HUTH. [IpeBpaiienne sneprun npu KoaebaTenbHOM ABWKEHUH. 3aTyxatomue konedanus. BoiHyxaeHHble KoneOanus. MexaHnueckue
BoNHBL. [{nrHa BonHbl. [IpogonbHbie 1 onepevnsie BoaHbI. CKOPOCTh paclpocTpaHeHHs BOJHEBL. 3BYK. Bricota u TeMOp 3Byka. [ poMKOCTB 3ByKa.
Pacmpoctpanenue 3Byka. CkopocTs 3Byka. OTpakeHue 3Byka. 9xo. PezoHaHc.

Dponmanvnan 1adbopamopuasn padoma.

1. UccnepoBanue 3aBUCUMOCTH IIEPUOJIA H YACTOTHI CBOOOIHBIX KOJIEOaHUH MaTEMaTHUECKOTO MasiTHUKA OT €ro JITHHBI.

1. DJIeKTPOMATHUTHBIE SIBJICHHS.

JeiicTBHEe MarHUTHOTO MOJISI HA dJIEKTpHUecKue 3apaasl. [ paduueckoe n3obpakeHre MarHuTHOTO NoJist. Hampapnenne Toka 1 HanpasjieHHE er0 MarHUTHOTO
nosisi. OOHapy’>KeHNEe MarHUTHOTO OIS IO €0 JeHCTBHUIO Ha 3JIEKTpUUECKHid TOK. [IpaBuiio neBoit pyku. MarHUTHBIA HOTOK. DNEKTpOMarHUuTHasi HHAYKLHS.
SIBneHue 351eKTpoMarHuTHOM UHAYKIMY. [lonyyeHue nepeMeHHOro MIEKTPUYECKOTO TOKA.

OnekTpoMarauTHoe nosue. HeogqHopoiHOe M HEOAHOPOAHOE MoJe. B3anMOCBS3b 3JIEKTPUUYECKOTr0 ¥ MarHUTHOTO MOJIEN. DJIEKTPOMAarHUTHBIE BOJIHBL.
CKOpOCTh pacpOCTpaHEHUS YIEKTPOMATHUTHBIX BOJIH. DJIEKTPOJIBUTATENb. DIEKTpOreHeparop. CBET — 3JIeKTPOMarHuTHAs BOJHA.

Dponmanvuasn 1adbopamopuasn padboma.

5.M3yueHue sBIEHUS AIEKTPOMAarHUTHOW HHIYKIUH.

IV. CtpoeHue aToMa U aTOMHOIO sIApa.

PagunoaktuBHOCTB. Asb(a-, 6eTTa- U ramMmma-uznyyerne. OnbITH IO paccenBaHuIo anbda-uactun. [Inanerapras Mogens atoma. AToMHoe siipo. [IpoToHHO-
HEHTPOHHAS MOJENb s/ipa. MeToapl HAOMIOAEHUS 1 PETUCTPALIMK YacTHUll. PagrioakTHBHBIE TIpEeBpaIIeHus. DKCIIepUMEHTAIbHBIE METOBL. 3apsa sapa. MaccoBoe



qmcio aapa. Anepusie peaknuu. Jlenenne u cunares saep. CoxpaHeHue 3apsia ¥ MaCCOBOTO YHCIA MIPH AAEPHBIX peaknusax. OTKPBITHE MPOTOHA U HEUTPOHA.
SnepHble CHITBL. DHEPTHUS CBSI3U YACTHII B SIpE.

Oneprus cszu. [ledekt macc. Briaenenue sHepruu npu AefieHUU U CUHTE3e sinep. Mcnonbs3oBanue saepHoi sHepruu. JJo3umeTpust. SaepHblit peakTop.
[IpeoOpazoBanre BHyTpeHHEH SHEPrUH SAEP B JIEKTPUUECKYIO SHEPTHI0. ATOMHas SHepreTuka. TepMosaepHble peakunu. bruonoruueckoe neiicTBUE peakiyy.

Dponmanvran 1adbopamopuasn padboma.

1. W3yuenwue neneHus sipa aroma ypaHa 1o ¢poTorpadpuu TPeKOB.

2. HBydeHue TPEKOB 3apsHKEHHBIX YACTHIL IO TOTOBBIM (POTOTpadUsIM.

V. Ctpoenue u 3BoJonnsi BeejieHHOT.

Cocras, ctpoenue u npoucxoxaerrne ComaeuHoit cucreMsl. bompmme tena Conmaevnoit cucremsl. Mansie Tena ConHednoi cucteMbl. CTpoeHue, n3y4eHne
u sBomrorus Connia u 38€371. CTpoeHue U 3Bofonus BeeneHHOM.

IIpumepHbie BUABI AeATeabHOCTH o0ydaromuxcs ¢ 3I1P, o0ycioBiaeHHbIe 0cO0bIMM 00pa30BaTeIbHBIMU MOTPEOHOCTAMM M 00ecleynBaloIme
OCMBICJIEHHOE OCBOEHHE COJepKaHue 00pa3oBaHus Mo npeaMery «Duzukay»

[TpumepHas TeMaTHYECKast U TEPMHUHOJIOTHYECKAs JIGKCHUKA 110 Kypcy ¢usuku cootBeTcTByeT OOIT O0O0.

Coneprxanue BUAOB AesTeabHOCTH o0ydaromuxcs ¢ 3[1P Ha ypokax ¢pu3uku onpeneisercs ux 0CoObIMU 00pa3oBaTe/IbHBIMH MOTPeOHOCTAMU. [ToMUMO
mpoko ucnoibzyembrx B OOIT OOO obmux asst Bcex 00ydaronuxcs BUAOB ASSITEIHHOCTH CIeIYeT YCHIUTh BUIBI IEATEILHOCTH, CTICU(UIHBIE TSI TaHHON
KaTeroOpHuH JeTel, 00eCTIeYnBaIOIIIe OCMBICIIEHHOE OCBOSHHE CO/IeP KaHusl 00pa30BaHus 0 IPEIMETY: YCUICHHE TPEAMETHO-TIPAKTUIECKOHN IEATEIBEHOCTH C
AKTHBH3ALIMECH CEHCOPHBIX CUCTEM; OCBOGHUE MaTepHaia ¢ OMOPOi Ha alTOPUTM; «IIOMIArOBOCTh» B M3YUYEHUH MaTepHaa; UCIIOIb30BAHUE JIOTIOTHUTEIBHOM
BH3YaJIbHOH OMOPHI (CXEMBI, IIA0JIOHBI, OMTOPHBIC TAOJIHIIBI); PEUYEBOI OTIET O TIPOIIECCe U Pe3yNIbTaTe NIEATENFHOCTH; BHIIOIHEHUE CTICITUABHBIX 33 JaHHiH,
o0ecreunBaroIX KOPPEKITUIO PEryJIISIiH yaeOHO-TI03HaBaTEIbHON NEATEIEHOCTA U KOHTPOJIh COOCTBEHHOTO Pe3yIbTaTa.

s ob6yvatomuxcst ¢ 3[1P cymecTBeHHBIM SIBISIOTCS MPUEMBI pabOTHI € JIEKCHYECKUM MaTepuaiioM o npeamety. [IpoBoaures crienuanbaas paboTa mo
BBEJICHUIO B aKTUBHBIN CIIOBAph 00YYArOIIUXCSI COOTBETCTBYIOIIEH TEPMUHOJIOTHH. 3y4aeMblie TEpMUHBI BOASTCS Ha IMOJIMCEHCOPHON OCHOBE, 00s13aTeNbHA
BH3yaJIbHAS MOIJIEPHKKA, AITOPUTMBI PabOTHI ¢ OTNpeAeNIeHHEeM, OTIOPHBIE CXEMBI JIIS aKTYaIH3alud TEPMUHOIOTHH.

B cBs13u ¢ 0coObiMu 00pa3zoBaTeibHBIMU MOTpeOHOCTSIMU 00y4aronuxcs ¢ 3[1P, npu nmanupoBanuu pabOTH YICHHUKA HA YPOKE CIIEAYET MPUACPIKAThCS
CJIEYIOINX MOMEHTOB:

1. Ilpwu ompoce HEOOXOIMMO: JaBaTh aJITOPUTM OTBETA; pa3peliaTh MOIb30BAThCS TUIAHOM, COCTABICHHBIM TIPH IMMOATOTOBKE JOMAITHETO 3aJJaHMsl; 1aBaTh
0OJIbIIIe BPEMEHU TOTOBUTRCS K OTBETY Y JIOCKH; pa3pelaTh IeIaTh MpeBapUTEIbHbIE 3aCH, TIOJIh30BAThCS HATIISAHBIMU IIOCOOUSMHU.

ITo BO3MOXXKHOCTH 3a/1aBaTh 00YYarOIUMCS HABOJSIINE M YTOYHSIOIINE BOTIPOCHI, KOTOPBIE IOMOTYT UM TOCJIEIOBATENbHO U3JI0KUTh MaTepral.
CucremMaTHYeCKH POBEPATH YCBOSHHE MaTepraia Mo TeMaM YPOKOB, JIJIsl CBOEBPEMEHHOTO OOHAPYKEHHsI TPOOEIIOB B IPOIIEAIIEM MaTepHale.
4. B mporecce u3y4eHrs HOBOTO MaTepHalia BHUMaHHe YYeHIUKOB 0OpaIiaeTcsi Ha Haubosee CI0KHBIe pa3zelbl n3ydaeMoi TeMbl. HeoOxonumo varie
00pamaTscs K HUM € BOIIPOCAMH, BELSICHAIONIMMH IIOHUMaHKue y4eOHOTO MaTepralia, CTUMYJIMPOBATh BOIIPOCH IPH 3aTPYAHEHHUSIX B YCBOSHHH HOBOTO
MaTepuraia.

IIpuMepHble KOHTPOJIBLHO-U3MEPUTEIbHbIE MATEPHAbI

[IpoBeneHue OLIEHKN TOCTHXKEHUH TNIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS yUeOHOr0 MpeaMeTa MPOBOIUTCS B POpME TEKYILETro U pyOeKHOTO KOHTPOJIS B
BHJIE KOHTPOJBHBIX PadoT.

7 knace
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Konmponvuas paboma Nel no meme «llepgonauanvuvie cedenus 0 cmpoeHuu 8euecmea.

Konmponvuas paboma Ne2 no meme «Macca, niomnocmo, 00bémy.

Koumponvuas paboma Ne3 no meme « Cunvl 6 npupooey.

Koumponvnaa paboma Ne4 no mee «/lasnenuey.

Hmoeosas nposepounas paboma.

8 kiace

Bxoounas nposepounas paboma.

Konmponvuas paboma No2 no meme «Tennosvie senenusy.

Konmponvuas paboma Ne3 no meme «Aepecamuvle cocmosanus geujecmeay.

Konmponvuas paboma Ned no meme «nexmpuueckuil mox. Hanpsicenueyn, « Conpomuenenue. Coedunenue npogooHUK0o8».
Konmponvuas paboma Ne5 no meme «Paboma u mownocme snekmpuyecko2o moxay, «3axou [Jocoyaa-Jlenyay.
Hmoezosas nposepounas paboma.

9 kJacc

Bxoownas nposepounas paboma.

Koumponvuas paboma Nel no meme «3axonsl 08uUdCeHUs U 83AUMOOCICNBUS MET».

Koumponvras paboma Ne2 no meme «Mexanuueckue KoneOanus u 80IHbLY.

Konmponvnas paboma Ne3 no meme «dnexmpuueckue u MazcHUMHbIe 51GNEHUSLY.

Koumponvuas paboma Ne4 no meme 2Cmpoenue amoma u amomnozo sopa» u « Cmpoenue u s6o1oyus Beenennoiiy.
Hmoezosas nposepounas paboma.

Onucanue MecTa npeaMera «®u3nka» B y4eOHOM IJIaHE

Y4eOHsii mpenqmeT «Du3nKay BXOIUT B 00sI3aTENFHYO YacTh yaeOHoro turana. O0mmii 00bEM BpeMeHH, OTBOJIMMOTO Ha u3ydeHne (M3UKH B 7 U § Kilaccax,
cocrasyser 2 yaca. [Iporpamma paccunTtana 1o yueOHOMY miiaHy ajis 7 U 8 kiacca Ha 68 yacoB B roj. O0muii 00béM BpeMEHH, OTBOJAMMOTO Ha U3y4eHUE (PU3UKU B
9 kiacce, cocraisieT 3 yaca. [IporpaMma paccurrtaHna 1o yueOHoMy IuiaHy Juis 9 kiacca Ha 99 4acoB B rojl.

IIcuxomnoro-negarornyeckue 0COOEHHOCTH 00YYAOMIUXCS € 32/1ePKKOM MCUXUYECKOr0 Pa3BUTHS HA YPOBHE OCHOBHOI'0 00111er0 00pa3oBaHust

O6mmmmu myst Beex nereit ¢ 3P sSBisiroTest TPy IHOCTH MTPOU3BOJILHON CaMOPETYJIISIINKY, 3aMe [JICHHBIA TEMIT M1 HEPAaBHOMEPHOE Ka4eCTBO CTAHOBIICHHUS
BBICIIMX IICUXWYECKUX (QYHKUINH, MOTUBAIIMOHHBIX 1 KOTHUTHBHBIX COCTAaBIISIOLINX [T03HABATEIILHON IEATENBHOCTH. J{JIs1 3SHAUNTEIbHONW YacTH JeTel U MOJPOCTKOB
¢ 3IIP tunuuen aeuuuT conuanbHO-EPUENTUBHBIX 1 KOMMYHHKATUBHBIX CLIOCOOHOCTEH, HEPEIKO CONPSKEHHBIN C MPOOIeMaMy SMOLMOHAIEHON PETyJISLUH, YTO
B COBOKYITHOCTH 3aTPYAHIACT UX MPOAYKTHUBHOC B3aI/IMOJICI>'ICTBPIe C OKpYXKarolnumu.

[lepexoa 0T COBMECTHBIX YUEOHBIX JISHCTBU 1MOJI PyKOBOJICTBOM YUHTEIS (XapaKTepHbBIX ISl HAYaIbHOM MIKOJIBI) K CAMOCTOSITEIBHBIM (Ha YPOBHE
OCHOBHOM IIKOJIBI) IpeABIBIsAET K noapocTKy ¢ 3IIP TpeGoBanus caMOCTOSITENBHOTO O3HABATEILHOTO MTOUCKA, IOCTAHOBKU yUeOHBIX 1eNieil, OCBOCHHUS U
CaMOCTOSITEIBHOTO OCYILIECTBIICHNSI KOHTPOJIBHBIX U OLICHOYHBIX JCHCTBUH, MHUIMATUBBI B OpraHU3alui yueOHOro coTpyanndecTsa. I1o mepe B3pocieHus y
MTOAPOCTKA MTPOUCXOIUT KaYECTBEHHOE Mpeodpa3oBaHre yIeOHBIX AEHCTBUI MOIETHPOBAHNS, KOHTPOJIS, OIIEHKH U MTPEXO K Pa3BUTHIO CIIOCOOHOCTH



MPOEKTHPOBAHMUS COOCTBEHHOH y4eOHO! AEATEIHLHOCTH U IOCTPOSHHIO JKU3HEHHBIX TNIAHOB BO BPEMEHHOW MepCIeKTHBE. XapaKkTepHOH 0COOCHHOCTHIO
MTOPOCTKOBOTO MEPHOAA CTAHOBUTCS pa3BUTHE BO BPEMEHHOM IEPCIIEKTHBE.

XapakTepHOl 0COOEHHOCTHIO TOAPOCTKOBOTO MEPHUO/Ia CTAHOBUTCA Pa3BUTHE (POPM MOHATUIHOTO MBIIUICHHS, YCIOKHEHHE UCIIONb3YEMBIX
KOMMYHHKATHBHBIX CPEACTB M CIIOCOOOB OpraHu3aluii y4eOHOro COTPYAHUYECTBA B OTHOLICHUSAX C YUUTEIISIMU U CBEPCTHUKaMHU. AKIEHT B KOMMYHUKaTHBHOM
JESITENIbHOCTH CMEILAeTCs Ha MEXIMYHOCTHBIE OOIIEHHE CO CBEPCTHUKAMH, KOTOPOE IPUOOpETaET sl MOAPOCTKA OCOO0YI0 3HAUUMOCTh. B INYHOCTHOM pa3BUTHH
MIPOUCXOAAT MHOTOUNCIICHHBIE Ka4YECTBEHHBIE N3MEHEHUS IPEKHUX NHTEPECOB U CKIIOHHOCTEW, KAYECTBEHHO N3MEHAIOTCS CAMOOTHOIIEHNE M CAMOOLICHKA B CBSI3H C
nosBieHreM y noapoctka ¢ 3I1P 3HaunTenbHbIX cyOBEKTHBHBIX TPYAHOCTEH 1 niepekuBaHuii. K neBsitToMy Kilaccy 3aBepliacTcs BHYTPEHHsISI IEPEOPHEHTAIINS C
MIPAaBWJI ¥ OTPaHUYEHUH, CBA3aHHBIX C MOPAIIBIO IIOCTYIIAHNS, HA HOPMBI IIOBEACHUS B3POCIIBIX.

Crenyer y4uThIBaTh psii 0COOCHHOCTEH MOJPOCTKOBOIO BO3PACTa: 000CTPEHHYIO BOCIIPUMMYHMBOCTD K YCBOCHUIO HOPM, [IEHHOCTEH M MOJIEJIEH MTOBEICHHUS;
CIIO’KHBIE TTOBEICHUECKUE MPOSIBICHHS, BBI3BaHHBIE MPOTHBOPEYHEM MEXIY MOTPEOHOCTHIO B MPU3HAHUU MX CO CTOPOHBI OKPYKAIOIINX M COOCTBEHHOM
HEYBEPEHHOCTBIO; U3MEHEHHE XapaKTepa, crocoba oOIIeH!s 1 CONUaNbHBIX B3aumoaericTeuid. [Iponiece B3pocienus y aereit ¢ 3[1P ocnoxHseTcs XapakTepHBIMA
JUTS TAHHOHM KaTeropuu oco0eHHOCTIMH. Y noApocTkoB ¢ 3[1P yacto HabmomaeTcst MpU3HAKK JIMYHOCTEH HE3PEIOCTH, MHOTHE U3 HUX BHYIIAEMBI, JIETKO
MOJIAI0TCS YOCKIICHHIO, HE MOTYT OTCTOSITh COOCTBEHHYIO MO3UIHI0. OcoObIe CIIOKHOCTH MOTYT CO3/1aBaTh HAPYIICHHUS TPOU3BOIHOMN PEryIISIINU: I HUX
XapakTepHBI YacThle UMITYJILCUBHBIC PEaKIIMU, OHU HE MOTYT CACP)KUBATh CBOM CTPEMJICHHUS M TTOPBIBBI, OBIBAIOT HE CACPKaHbBI B IIPOSIBICHIH CBOUX SMOILIUH,
CKJIOHHBI K [IEpEMEHYMBOCTH HacTpoeHus. B nenom y Bcex oOyuaromuxcs ¢ 3IIP ormeuaercs cnabocTh BOJEBBIX MPOLIECCOB, YTO MPOSBISIETCS] B HEBO3MOXKHOCTH
CZIeJaTh BOJIEBOE YCUIIME IPH YUEOHBIX M HHBIX TPYIHOCTSIX.

Y noapoctkos ¢ 3[1P He chropMupoBaHbl BHYTPESHHHE KPUTCPUU CAMOOIICHKH, YTO CHUYKAET UX YCTOMYMBOCTh K BHCITHUM HEI'aTUBHBIM BO3JICHCTBHSM CO
CTOPOHBI OKPY>KaIOIINX, IPOSIBISICTCS B HECAMOCTOSTEILHOCTH M Ia0IOHHOCTH cysxaeHui. Obyuatomuecs ¢ 3[1P Hepenko 1eMOHCTPUPYIOT HEKPUTUYIHO
3aBBILICHHBIN YPOBEHb NPUTA3aHUM, IPOSABICHUS 3roLeHTpu3Ma. HenocTaTku caMopery iy CHIKAI0T CIOCOOHOCTD K IUNIAHUPOBAHUIO, IPUBOIAT K
HEeoMpeAeEHHOCTH HHTEPECOB U KU3HEHHBIX MEPCIIEKTUB.

[Tpu opranu3zannu oOydeHus Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHus BaYKHO YUUTHIBATH 0COOCHHOCTH MO3HABATEIHLHOTO Pa3BUTHSI, SMOIIMOHAIBHO-
BOJIEBOW M IMYHOCTHOH ceprl o0yyaronuxcs ¢ 3[1P, cnienuduky ycBoeHust uMu yueOHOro Marepuana.

Ocobennocmu no3HasamebHoul chepot

CBoeobOpa3ue mo3HaBaTensHON nesTenbHocTr pH 3I1P siBisieTcst 0HOM M3 OCHOBHBIX XapaKTePUCTUK B CTPYKTYPE HAPYIIEHNUs, TIOCKOIBKY CBSI3aHO C
NEPBUYHBIM COCTOSIHUEM (DYHKLUMOHAIBHON W/niu opranndeckoi HenoctarouHoct LIHC. ¥V nmoxpocTkos ¢ 3IIP coxpaHstoTcs HeloOCTaTOUHBIA YPOBEHb
c(OpPMHUPOBAHHOCTH MO3HABATEIBHBIX MPOLIECCOB U MOHMKEHHAS! IPOJYKTUBHOCTh HHTEIUIEKTYaIbHO-MHECTHYECKON AEATEIbHOCTH.

CoxpaHsI0TCS HEYyCTONYMBOCTh BHUMAHUS, TPYIHOCTH EPEKIIOYSHHS C OJJHOTO BUa AEATENbHOCTH Ha IPYToil, MOBBIIIIEHHBIE HCTOIAEMOCTh U
MIPECHIIAEMOCTh, OTBIEKAEMOCTh Ha MOCTOPOHHME PA3APAKUTENH, YTO 3aTPYIHAET MOCIENOBATENBHOE H KOHTPOJINPYEMOE BBINIOJIHEHNE IITMHHOTO Psiia ONepanui.

CMBICIIOBBIE IPUEMBI 3aIIOMUHAHHUS 10JIT0 HE (POPMUPYIOTCS, IPEBATUPYET MEXaHUIECKOE 3ayUYMBaHNE, YTO B COUETAHUH C MHBIMH HEIOCTaTKaMU
MHECTUYECKOH JAEATEIILHOCTH HE MOKET 00ECTIeYUTh IPOYHOTO 3aIIOMUHAHMSI MaTepHaa.

B 3HaunTEeNHHON CTENIEHH COXpaHSETCs] HECPOPMHUPOBAHHOCTH MBICITUTEIBHOM JIESITEIbHOCTH KaK HA MOTHBAI[HIOHHOM, TaK M Ha OTIepaIliOHAIBHOM
YPOBHSIX. B 4acTHOCTH, IIKOJBFHUKH JEMOHCTPUPYIOT €1a0yI0 O3HABATEIbHYIO H IOMCKOBYIO aKTUBHOCTh B PELLICHUH MBICIUTEIBHBIX 3a/1a4, TOBEPXHOCTh IPU
BbIOOpE crioco0a eCcTBUS, OTCYTCTBHE CTPEMIICHHS K TIOUCKY PAllMOHAIBHOTO pelieHus. B onepanroHaIbHbIX XapaKTePUCTUKAX MBIIUICHHUSI OTMEYa0TCSI
TPYAHOCTH TIPH BBIMIOJIHEHUH JIOTHUECKUX JIEHCTBUH aHAIM3a ¥ CHHTE3a, KJIAaCCH(UKAINH, CPAaBHEHUS H 0000IIEHHS, OCHOBAHHBIX Ha aKTyaJIN3alluy CyIeCTBEHHBIX
MPU3HAKOB OOBEKTOB.
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Ob6yuarommmcs ¢ 3[1P cnoxkHO caMOCTOATENBHO IPOBOANTE AHAIN3 HA OCHOBE BBIJICJICHUSI U COIIOCTOBJICHUS IIPU3HAKOB OOBEKTOB, SIBIICHUN U ITOHATHH,
OIIpENEIIATh CyLECTBEHHbIE IPU3HAKHU, OIIMPATHCS Ha HUX NPH YMO3aKIIOUCHUAX. TpyTHOCTH BBI3BIBAIOT IIOCTPOCHUE JIOTHUECKUX PACCYKICHNH, BKIIFOYAIOLINX
yCTaHOBJICHUE IPHYMHHO-CIICACTBEHHBIX CBS3€H, JOKa3aTeIbCTBO U 0OOCHOBAHHE OTBETA, YMEHHE JIeaTh BHIBOJ HA OCHOBE aHaNN3a HH(OpMAaIUHY, TOIBOIUTD
BeIBOA. [loapoctok ¢ 3I1P 3arpyausiercst 0600maTh MOHATHS, OCYILECTBIISS JIOTHYECKYIO ONEPaIHIo Mepexoia OT BUJOBBIX MPU3HAKOB K POJJOBOMY HMOHSITHIO, OT
TTOHATHUS C MEHBIITNM 00BEMOM K TIOHATHIO ¢ OOJIBITUM 00BEMOM, 0000IIaTh, HHTETPUPOBATH HHPOPMAIIHIO U3 PA3IMIHBIX UCTOYHUKOB 1 JCNIaTh MMPOCTEHUIITHE
IIPOTHO3BI.

3aTpyAHEHHsI MOTYT BBI3BaTh 3aJJaHHsl Ha IOCTPOCHUE PAcCyKACHUS Ha OCHOBE CPaBHEHUSI IPEIMETOB U SIBIICHHM, BBIACTISS IPH 3TOM 00IIKe PU3HAKH, Ha
BBINOJIHCHUE CPaBHEHUS! 0OBEKTOB 110 HanOoIee XapakTepHbIM PU3HAKaM U (pOpMyIMPOBKA BEIBOAOB 110 pe3yiibTaTaM CpaBHEHHMS. [Ipu BeImoIHEHUH
KiIaccuuKauy, OObINHEHNH NIPEIMETOB U SIBICHUI B IPYIIIBI 10 ONPEAETIEHHBIM IPU3HAKAM CJIOKHOCTH BO3HUKAIOT IIPHU CAMOCTOSITEJIBHOM OIPENeICHUN
OCHOBaHU U BepOabHOM 0003HaueHHU. BripaxkeHHble TpyaHoCcTH 00yyatomiics ¢ 3[1P ucnbiThiBaeT npu HEOOXOJUMOCTH AAaBATh ONpeeIeHIE OHATHIO Ha
OCHOBC OII€pHUpOBaHUA CYIIECTBCHHBIMHA U BTOPOCTCIICHHBIMU ITPU3HAKAMMU. Ilonsaruitneie (I)OpMBI MBIIUJICHUA JOJT0€ BPpEMA HE JOCTUTAIOT YPOBHSA
COOTBETCTBYIOILETO Pa3BUTHSA, 3aTPYIHSIETCS MpoLiecc a0CTparupoBaHusl, ONEPUPOBAHUS TOHATHAMH, BKIIOUCHHS IOHSTHH B pa3Hble CUCTEMbI 0000IIEHUS.
[IxonpaMKY ¢ 3P HyX1al0TCs B CONPOBOKACHUN U3yUEHUs POTPaMMHOT0 MaTepHasa JOMOIHUTENbHOM BU3yaIu3aliei, KOHKpeTu3aluuei mpuMepaMu, CBSI3bIO C
MPAKTHUYCCKHUM OIIBITOM.

Hnst moppoctkoB ¢ 3I1P xapakTepHa cnmaboCTh peueBoi peryIsainuy AeHCTBUIN, OHH NCIIBITHIBAIOT 3aTPYTHEHHS B PeUeBOM O(OPMIICHHUH, HE MOTYT
CIIAHMPOBATh CBOM JACHUCTBHS U paccKas3aTh O HUX, JaTh BepOaIbHbBIN OTUET.

Ocobennocmu peuesozo pazeumus

V¥ noapoctios ¢ 3I1P coxpanstoTcs HenocTaTki HOHEMATUIECKOI CTOPOHBI peUr, OHHU IPOIODKAIOT CMEIINBATh ONMIIO3ULMOHHBIC 3BYKH, 3aTPY JHIIOTCS
BBHITIOJTHSATH (POHEMATHYECKUH pa30op ciioBa. Y HUX OCTAIOTCS 3aMEHBI C CMEIICHUs OYKB Ha MUChbMe, HEeUETKasl IUKLUS U OTACIbHBIC HApYIIEHHUs 3BYKO-CIIOTOBOM
CTPYKTYPBI B MAJIO3HAKOMBIX CJIOKHBIX CJIOBAX.

HaBriku ciioBooOpaszoBanus GOpMHUPYIOTCS CENU(UIHO U 3aI034aHUEM, UM CIIOKHO 00pa30BBIBATh HOBBIE CIIOBA IPUCTABOYHBIM U CyPPHUKCaIbHBIM
croco0aMu B pa3fIMYHbIX YaCTAX PEUH, OHHU JIOMYCKAIOT arpaMMaTH3M, KaK B YCTHOM, Tak U B TMCbMEHHOM peyu.

Ionpoctku ¢ 3I1P UCIBITHIBAIOT CEMaHTUYECKHE TPYAHOCTH, OHH HE MOTYT OIUPATHCS Ha KOHTEKCT JUIsl IOHUMAaHUs 3Ha4eHHUs HOBOTO ciioBa. O0eeHHBIIH
CJIOBAapHBIH 3amac 3aTpyAHseT peueBoe ohopMIICHHE, OHH Yallle UCIONb3YIOT YIPOLIEHHBIE peueBble KOHCTPYKIMU. [1o mpuyrHe HeJOCTaTOYHOCTH CIIOBApHOTO
3araca OHM 4acTO UCIBITHIBAIOT TPYAHOCTH B KOMMYHHKAIIHN.

YnorpebiieHne YacTeld peun XapaKTepru3yeTcst IPEeuMYIIeCTBEHHBIM HCII0Ib30BaHIEM CYIIECTBUTENBHBIX U TJ1aroJioB, IPYTHe YaCTH Pevr HCIIOIb3yHOTCS
pexe. KpaifHe peIko 1eTH HCIIONIB3YIOT OLICHOUHBIE PUJIaraTelIbHbIe, YacTO 3aMEHSIOT CJIOBA «IITAMIIAMHU», HO IO CMBICITy OHM HE BCeraa noaxosat. Pasnnyenue
MIPUYACTUH U A€EPUYACTHH 3aTPyJHEHO.

B camocrostenbHoit peun aetsm ¢ 3[1P cioxxHo noadupaTh U UCTIONB30BaTh CHHOHUMBI 1 aHTOHMMBI, OHM HE TIOHUMAIOT (pa3eoOoru3MOB, HE HCIIOIB3YIOT
B CAMOCTOSITEIEHOM peun 00pa3Hble CPaBHEHHS.

VY noxpoctkoB ¢ 3I1P coxpaHsroTcs HapyLIeHUs MMCbMa, HAJTMYUE cenn(UIEeCKUX OUTHOOK COMPOBOXKAAETCA OONBIIMM KOTUUECTBOM Opdorpaduiaeckux u
MYHKTYallMOHHBIX MMOOK. OmKOKK Ha MpaBUIia IPABOMUCAHUS Yallle BCETo SIBIISIOTCS CIEACTBUEM HEIOPA3BUTHS YCTHON pedH, HEAOCTATOYHOCTH METas3bIKOBOU
JIeSITENIBHOCTH, HeC(OPMUPOBAHHOCTH PETYIISITOPHBIX MeXaHU3MOB. KomiuecTBo ucrpaduieckux ommboK K 5 Kllaccy COKpaIiaeTcs, a KOJIMIeCTBO
nu3opdorpaduyeckux HapacTaeT B CBA3M C YCIOKHEHHEM U YBEIWYeHHEM 00bEMa MPOrpaMMHOT0 MaTepHaia Mo PyCCKOMY SI3BIKY.
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Hapymenne B ycBO€HHH 1 UCTIOIH30BAHUN MOP(OIOTHIESCKOTO M TPAIUIIMOHHOTO ITPHHIIUAIIOB 0opdorpaduu mposBIseTcs B pa3HOOOpa3HBIX U
MHOTOYHMCIIEHHBIX opdorpaduyecknx omuook. [Ipn mocTpoeHnn npenioxKeHuid AeTH A0MyCKAI0T CHHTAaKCHIeCKHEe, TPAMMATHIECKIE U CTHITUCTHYECKHE OLTHOKH.

[Tpu MOBBIIIICHUH CTETICHU CAMOCTOSATEIIBHOCTH MMChbMEHHBIX PAa00T KOJIHYECTBO OIMIUOOK YBEIUIMBACTCS.

Ocobennocmu IMOYUOHATLHO-TUYHOCIHOU U PE2YIAMOPHOIL cghepbl

HenTtpansasiM nprzaakoM 311P 1r060ii cTeneHn BEIpaXEHHOCTH SIBIISIETCS] HEJOCTATOYHAs! C(POPMHUPOBAHHOCTH CAMOPETYISINHU. B MOAPOCTKOBOM BO3pacTe
MIPOM3BOJIbHAS peryisius Bc€ eme octaéres Hezpenoi. [logpocTiu ¢ 3I1P merko oTBiIeKaroTCs B MpOIecce BHIITOIHEHUS 33aHAN, COBEPIIAIOT UMITYJIbCHBHBIE
JEHCTBHS, IPUCTYMAIOT K paboTe 0€3 MpeABapUTEIILHOTO IJIAHUPOBAHUS, HE TPOBOAAT IPOMEXKYTOYHOTO KOHTPOJIS, 2 TOTOMY U HE 3aMEYal0T CBOUX OIIUOOK.
[[IxonpHIKAM OBIBA€T TPYAHO JIONTO YAEpXKaTh BHUMaHHE Ha OJTHOM IIpeaIMeTe Wil feicTBril. OTMedaeTcst Hec(hOpMUPOBAHHOCTH MOTHBAIIMOHHO-TIEIEBONH OCHOBBI
y4e0HOM AeSITeTFHOCTH, YTO BRIPAXKAETCS B HU3KOW IMOMCKOBOM aKTHBHOCTH.

o mpuumnHe cnaboii perynsnuu aeaTenbHOCTH ooyuaromuecs ¢ 3[1P HykIaroTcst B MOCTOSHHOW MOJICPKKE CO CTOPOHBI B3POCIIOr0, OPraHU3YIONICH U
HaIpaBJISIONICH TTOMOIITH, a2 HHOTIA PYKOBOJISIIIEM KOHTPOJIE.

TpyIHOCTH pa3BUTHSI BOJIEBBIX MPOLIECCOB Y NOAPOCTOB ¢ 3IIP npuBoAsT K HEBO3MOXKHOCTH YCTOMYMBO MOTUBUPOBAHHOTO YIIPABJICHUSI CBOUM ITOBEICHUEM.
VY neteit u noapocTkoB ¢ 3[IP Hu3Kas sMOIMOHANIbHAS PETYIISIUS TIPOSBISCTCS B HECTAa0WJIBHOCTH AMOLMOHAIBHOIO (bOHa, HENOCTATOYHOCTH KOHTPOJIA
MPOSIBIICHUI IMOIHIA, CKIIOHHOCTH K ad()eKTUBHBIM PEaKLUAM, Pa3ApakKUTEILHOCTH, BCIIBUILYHBOCTH.

Y obyuarommuxcs ¢ 3I1P HaOnromaeTcss HEMOCTATOYHOE PA3BUTHE AYMOIIMOHATBHON Cephl, KOTOPOE XapaKTEPHU3YIOTCS TIOBEPXHOCTHIO U HECTOHKOCTBIO
SMOINHN, CHIYKEHHOH CIIOCOOHOCTHIO K BepOanu3aiuu cOOCTBEHHOTO AIMOIMOHAIHHOTO COCTOSTHUS O€THOCTHI0 YMOIIMOHAIFHO-IKCITPECCUBHBIX CPEACTB B OOIICHUN
C OKPY’KaIOIIUMH, CJIA00CTHIO Pe(ICKCUBHOM MO3UIIMH, Y3KUM PEIIepTyapoM CIIOCOO0OB aJIeKBaTHOT'O BRIPAXKEHHUS IMOIUI M SMOLIMOHATILHOT'O PEarupoBaHUs B
Pa3IMYHBIX JKU3HEHHBIX cUTyarusix. Y ydammxcs ¢ 3I1P HapymieHo pa3BuTHe caMOCO3HaHWS, I HUX XapaKTepHa HecTaOMIIbHAS CAMOOIICHKA, 3aBEIIICHHBIC
MIPUTSA3AHAS, CTOWKOCTH STOIEHTPUIECKOHN TO3UIINHN JIMTHOCTH, TPYAHOCTH (popMupoBaHus o0pasa «S». [lompocTkaM ClIoKHO 0CO3HABATE Ce0sI B CUCTEME
COLMAJIbHBIX B3AMMOOTHOILIEHH, BBICTPANBATh aJIEKBATHOE COLIMAJIbHOE B3aMMOJIEMCTBUE C YUETOM MO3UIMN U MHEHUS TapTHEpA.

Hecmotpst Ha criocoOHOCTh TOHMMATh MOPAJIbHBIE U COIIMATIbHBIE HOPMBI COLIMyMa, TOAPOCTKH ¢ 3I1P 3aTpynHAIOTCS B BBICTPaUBAaHUHU TOBEJACHUS C YUETOM
3THX TpeOOBaHMH. B xapakTeporornaeckux 0COOEHHOCTSIX JJMYHOCTH BBIJIENAIOTCS BEICOKAS BHYIIAEMOCTh, YyBCTBO HEYBEPEHHOCTH B ceOe, CHI)KEHHAS
KPUTUYHOCTDH K CBOEMY TIOBE/ICHUIO, YIIPSIMCTBO B CBSI3U € ompe/e€HHON ad()eKTHBHOM HEYCTOHYNBOCTBIO, OOS3ITUBOCTD, OOUTYHBOCTD, IOBBIIICHHAS
KOH(JIMKTHOCTD.

Cy1iecTBeHHBIE TPYAHOCTH HaOMIOAar0TCs y moapocTKoB ¢ 3I1P B mporecce muiaHupoBaHuUs )KU3HEHHBIX TIEPCIIEKTHB, OCO3HAHUS COBOKYITHOCTH
COOTBETCTBYIOIINX Ilenielt u 3aa4. KpoMe Toro, BCE 3TO COnpoBOXKAaeTCS O€3pIHUIIMATUBHOCTHIO, HE00SA3aTENBHOCTHIO, YXOIOM OT OTBETCTBEHHOCTH 32
CcOOCTBEHHEIE IMMOCTYIIKHU U NOBEACHUEC, CHI)KCHUEM CTPEMIICHUA YIIYUIINUTH CBOU PE3YJIbTATHI.

Ocobennocmu KOMMYHUKAUUU U COUUATLHO20 63AUMOOCHCMEU, COUUATbHbIE OMHOUIEHUS

Y noapoctios ¢ 3I1P HenocTaTOYHO Pa3BUTH KOMMYHHKATHBHBIE HABBIKH, PEIiepTyap KOMMYHHUKATUBHBIX CPEJICTB O€JIeH, YaCcTO OTMEYAeTCsl HeaJeKBaTHOE
HUCIIOJIb30BaHUEC HeBepGanLme Cpe€acTs O6IlIeHI/I$I " TPYAHOCTHU UX IMMOHHUMAHUA. KauectBo BJIaACHUA HpI/IéMaMI/I KOHCTPYKTHUBHOI'O BSaI/IMOIleI\/'ICTBI/IH CcO
CBEPCTHUKAMU U B3POCIbBIMU HEBBICOKOE. COHI/IaHBHBIe KOMMYHUKAIIUN Y HUX XapPaKTCPUSYIOTCA OTCYTCTBUEM I‘Hy6I/IHBI u HeyCTOﬁqHBOCTL}O B IICJIOM,
HEaJIeKBAaTHOCTHIO TIOBEJICHHUS B KOH(IMKTHBIX CUTyaIwsx. [loHnMaHue WHANBHUTY alTbHBIX IMYHOCTHBIX 0COOCHHOCTEW apTHEPOB 1O OOIICHUIO0 CHIXKEHUIO, CIIa00
pa3BUTa CIIOCOOHOCTH K COYYBCTBHUIO U COIIEPEIKUBAHUIO, UTO CO3/AAET 3aTPYAHEHUS MPU OlIEHKE BHICKa3bIBAHUH U JIEHCTBHI cOOECeTHNKA, YUETE MHTEPECOB H
TOYKHU 3PCHUA HapTHépa 10 COBMECTHOM JACATCIBbHOCTH. YcBoenne n BOCITPOU3BECACHUC aZICKBATHBIX KOMMYHUKATUBHBIX 3TAJIOHOB HeyCTOﬁqHBO, 4TO 3a4acCTyro
JIeJTaeT KOMMYHHUKAIUIO TTOAPOCTKOB ¢ 3I1P MalokOHCTpYKTHBHOM, CKa3bIBA€TCS HA YMEHUU TIOJICPIKUBATh Y4EOHOE COTPYIHUYECTBO CO CBEPCTHUKAMU H
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B3pocibiMu. OOIENpUHATHIE TIPaBUiIa OOMIEHHS ¥ COTPYIHIHYECTBA MPUHIMAIOTCS YaCTUIHO, COOIOAAIOTCA ¢ TpyAoM u n3buparensHo. [logpoctku ¢ 311P He
BCEI/Ia MOTYT MOHATH COLMANBHOMN W YMOLIMOHATFHBIN KOHTEKCT KOHKPETHOW KOMMYHHUKATHBHOM CUTYaIllH, 9YTO MPOSBISETCA B HEAIeKBATHOCTH
KOMMYHHKATHBHOTO TIOBEICHUSI, CLIELU(UUECKUX TPYAHOCTAX BCTYIJICHUS B KOHTAKT, €r0 MOAASPKaHUs U 3aBEPILICHHUS, a B ClTydae BOSHUKHOBEHUSI KOH(IMKTA — K
HETpaBUIBHBIM clioco0aM pearupoBaHus, HealeKBaTHbIM cTpaTerusM noseaenus. Lkonsauku ¢ 3[1P He yMEIOT HCTIONB30BaTh OMBIT B3AUMOOTHOLICHUH C
OKPY>KafOIIUMH IS TIOCIIEAYIOIEH KOPPEKIIMHA CBOETO KOMMYHHUKATHBHOTO TTOBEICHUS, HE MOTYT YYHTHIBATh OIIEHKY CBOMX BBICKAa3bIBAHUH M JEHCTBHI CO
CTOPOHBI B3POCIIBIX U CBEPCTHHKOB.

Ocobennocmu yueoHoil 0esmeabHOCHMU U CREUUPUKU YCBOEHUS YUeOH020 Mamepuana

Ha ypoBHe ocHOBHOTO 00111eTO 00pa30BaHMs CYIIECTBEHHO BO3PACTAIOT TPeOOBaHUS K YIeOHOH NesTeNbHOCTH O0yYaIOMINXCS: IIeJICHAPaBICHHOCTH,
CaMOCTOSITEITHHOCTH, OCYIIIECTBIICHHIO ITO3HABATEILHOTO ITOMCKA, TOCTAHOBKA YUeOHBIX IIeNiel 1 3a/1a4, OCBOSHHIO KOHTPOJIBHBIX U OLIEHOYHBIX NEUCTBUM. Y
oOyyaromuxcs ¢ 3[1P Ha ypoBHE OCHOBHOT'O 00pa30BaHuUs COXpaHsAETCA HEIOCTATOUHAs LIENCHANPaBIEHHOCTh ACATEIbHOCTH, TPYIHOCTH COCPEIOTOYCHUS U
yIIepXKaHUs alITOPUTMA BBIMTOTHIEMBIX Y4eOHBIX ICHCTBUH, HEYyMEHIE OPTaHN30BaTh CBOE paboyee BpeMs. OTCYTCTBHE HHUIIMATUBBI K TIOUCKY Pa3IHYHBIX
BapHaHTOB perierns. OTMeUYaroTcsl TPYTHOCTH IPU CAaMOCTOSATENBHOMN OpraHu3aiy yaeOHOW padoThl, CTpeMIICHHE N30eKaTh YMCTBEHHON HArpy3KH M BOJIEBOTO
YCUJIHS, CKIIOHHOCTH K TOIMEHE TIOMCKa pemieHus GopManbHbIM AeiicTBreM. s noapoctkos ¢ 3[1P xapakTepHO OTCYTCTBHE CTOMKOIO MO3HABATEIHHOTO HHTEpECa,
MOTHBAIIMHU JOCTHKEHUS pe3yiIbTaTa, CTPEMIICHHS K TTOMCKY MH(OpMaIMK 1 YCBOSHUIO HOBBIX 3HAHUH.

YyeOnas motuBanus y mkoiapHUKOB ¢ 3IIP octaércst He3penoi, coOCTBEeHHO y4eOHBIE MOTUBBI (DOPMHUPYIOTCS C TPYJOM U HEYCTOWYHBBIE, UX HHTEPECYET
0o0JIbIlIe BHEIIHSS OIICHKA, 2 HEe CaM PEe3yJIbTaT, OHHU HE MPOSIBIIIOT CTPEMIICHHS K YIIYYIIEHUIO CBOUX YI€OHBIX JOCTH)KEHUH, HE MBITAIOTCS OCMBICITUTH paboTy B
ICJIOM, IMOHATH ITPUYNHBI OIIHOOK.

PesynpTaTrBHOCTH y4eOHOH paboThl y oO0yvaromuxcs ¢ 3[1P cHmkeHa BCenCTBIE UMITYITL,CUBHOCTH M ¢1a00T0 KOHTPOJIS, YTO TIPUBOJIUT K
MHOTOYHCIICHHBIM OIINOOYHBIM IEHCTBUSIM H OIIAOKAM.

PaboTocnocobHOCTh IKOIEHUKOB ¢ 3[1P HepaBHOMEpHA M 3aBUCHUT OT XapaKTepa BBITIOIHAEMBIX 3aJaHnil. OHM HE MOTYT JOJITO COCPEA0TAYNBATHLCS MPH
WHTEHCUBHOM WHTEJUIEKTYalbHOW Harpy3ke, y HUX OBICTPO HACTYMAET yTOMIICHHE, TPECHIICHUE NeSITEeIbHOCTHIO. [Ipy HANpsHkEHHON MBICTUTENBHOM AEATEILHOCTH,
y4JaIuecs: He COXPaHsIOT MPOAYKTUBHYIO pabOTOCITIOCOOHOCTh B TEYEHHE BCETO YPOKa. [Ipy BHIMOITHEHNN 3HAKOMBIX YUeOHBIX 3aJJaHuid, He TPEOYIOIIIX BOJIEBOTO
yeunust, noapoctku ¢ 3[TP MoryT ocraBaThcst paboTOCIOCOOHBIME JI0 KOHIIA YpOKa. boibiioe BiusHUE HAa pabOTOCTIOCOOHOCTh OKa3bIBAIOT BHEITHHE (DaKTOPHI:
HWHTCHCUBHOCTD ACATCIILHOCTU HA MPEAMICCTBYIONIUX YPOKAX; HAITUYNUEC OTBJIICKAIOIINX q)aKTOpOB, TaKUX KaK IyM, IMMOABJIICHUC ITOCTOPOHHUX B KJIACCE; IECPEKUBAHUC
WM O’KHJaHKE KOTO-IN00 3HAYMMOTO JIJIsl peOEHKa COOBITHSL.

BOCIIMTAHUE NATPUOTU3MA HA YPOKAX ®U3UKHU

[TonsTre maTpuoTU3Ma Ha ypokax GU3UKH GOpMHUpPYETCs IPU U3yueHUU Onorpadpuil yd4eHbIX U HCTOPUU HAYUHBIX OTKPBITUH U BKJIIOYAET B CeOs:

— YYBCTBO IIPUBA3aHHOCTHU K TEM MECTaM, I'’/I€ YCIIOBCK POJAUJIICA U BBIPOC,

— YBAXUTCIIbBHOC OTHOMICHUC K A3bIKY CBOCTO HApPO/Ja;
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—3a00Ty 00 uHTepecax Poaunsr;

— OTBETCTBEHHOCTh 3a cyab0y PoamHbI, oco3HaHue noira nepea PoauHOWM, oTcTaMBaHHME €€ YECTH W JOCTOWHCTBA, CBOOOIBI M HE3aBUCHUMOCTH
(3amura OTevecTBa);

— coxpaHeHue BepHOoCcTH PonuHe;

— FOpJOCTh 3a COLIMANIbHBIE U KYJIbTYpPHBIE JOCTUKEHUS CBOEH CTPaHbI;

— ropJocTh 3a cBoe OTe4YecTBO, 32 CUMBOJIBI TOCYapCTBa, 3a CBO HApOJ;

— YBa)XUTEJIbHOE OTHOLIEHHE K HCTOPUYECKOMY MpoluioMy PoinHbl, cBoero Hapoja, ero ooslyasiM 1 TpaauLMsIM;
— rYMaHu3M, MUJIOCepine, O0IIeYeIOBeYECKUE IICHHOCTH.

B cootBercTBuu ¢ [Iporpammoii pyHaaMeHTaIbHBIX HAYYHBIX HcclienoBanuil B Poccuiickoit deneparnymu Ha nonrocpounsiid nepuoa (2021-2030
rO/Ibl) YYUTEII0 HEOOXOIMMO O3HAKOMHTBH CTApIICKIACCHUKOB C OCHOBHBIMHM HAay4YHBIMU 33Ja4aMU M O’KUJIa€MBIMHU IMPOPBIBHBIMHU pe3yJIbTaTaMU Ha
2021-2030 ronustr:

— aCTPOHOMMSI U acTpo(U3HKa;

- q)yHI[aMCHTaJ'H)HBIe HUCCICAOBAaHU B o0actu COBpeMeHHOﬁ OIITHUKHU, (bOTOHPIKPI 15u J'Ia3epH01>i (I)I/I3I/IKI/I, B TOM YHCJIC BOIIPOCHI CO3JaHUS HOBBIX
JIA3CPHBIX 'CHEPATOPOB U UCCICTIOBAHUS B3aHUMOJICHCTBHS JIA3CPHOI0 U3TYUYCHUS C BCUHICCTBOM;

— CO3JaHUC HOBBLIX HCTOYHUKOB SHCPIrvuH, B TOM YHCIC HA OCHOBC YIHPABIACMOIO SAACPHOTO CHHTE34d, a TAKKC IIO pa3pa60TKe HOBBIX MCTOJ0B
reaepaini MHTCHCUBHBIX ITOTOKOB YCKOPCHHBIX YaCTUI U 3JICKTPOMAIrHUTHOT'O U3JTYUYCHUS;

— KBAHTOBBLIC TCXHOJIOTMH, HCCICIOBAHUIA (1)I/I3I/I‘-ICCKI/IX U TCXHOJIOT'MYCCKHUX OCHOB CO3JdHUSA 3JICMCHTOB KBAHTOBBIX CHUMYJISATOPOB, KBAHTOBBLIX
KOMITIBKOTCPOB U KBaHTOBOH CBs3H,

— CO3JIJaHUE€ HOBBIX THUINOB (YHKUMOHAJIBHBIX MAaTEPUAJIOB U CTPYKTYp: MOJYNPOBOJHUKOB WU HAHOTE€TEPOCTPYKTYDP, BBICOKOTEMIIEPATYPHBIX
CBEPXIPOBOJHUKOB, KOHCTPYKLIHOHHBIX MaT€pUaIOB U KOMIIO3UTOB;

— MEIUITMHCKas (PU3MKa B 4YaCTH TIyOOKHX (yHIAMEHTAIBHBIX MCCIEIOBAaHUN Ha CThIKEe (M3UKU, XUMHUHU U OMOJIOTUU U B YaCTH Pa3pabOTKU HOBBIX
METO/IOB 1 HHCTPYMEHTOB JHUArHOCTUKH W JICYCHUS PA3TUIHBIX 3a00JICBaHUIA;
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- (bYHI[aMeHTaJ'IBHI)Ie OCHOBBI TeXHOHOFHﬁ, HMCIOIIUX BBICOKOC IMPUKIAAHOC 3HAYCHUEC, B TOM YHCJIC AACPHBIX, JIa3CPHO-OIITUYCCKUX ((bOTOHHHX),
KBAHTOBBLIX, KOOPAWHATHO-HABUTAITUOHHBIX U MCTPOJIOTHICCKHUX, MCAUTTUHCKUX, TEXHOJIOTHI (bHSI/I‘ICCKOFO MaTCpruaJIOBCACHUA.
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