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IHosicHuTeIbHAA 3aIUCKA
Ha 0a3e nentpa «Touka pocra» obOecrnednBaeTcs peain3ainus 00pa30BaTeNIbHbBIX
OpOrpaMM  €CTECTBEHHO-Hay4HOM M TEXHOJIOTMYECKOM  HaIlpaBJIEHHOCTEM,
pa3paboOTaHHBIX B COOTBETCTBUM C TpeOOBAaHUSIMHU 3aKOHOJATENIbCTBA B cdepe
oOpasoBaHMsi M ¢ Yy4€ToM pekoMmeHnauuili PenepanbHOro orneparopa y4eOHOro
npeaMeTa « XUuMus.

Pabouasi nporpamMma cocTaB/ieHa HA OCHOBeE CJIeYIOIIUX IOKYMEHTOB:
DyHAaMEHTAIILHOTO SIipa COJIepkaHusi oOIero oOpa3oBaHUs U B COOTBETCTBHUM C
['ocymapcTBeHHBIM CcTaHmapTOM oOmero obpa3oBanus (mpukaz MuHHCTEpPCTBA
oOpa3zoBanus 1 Hayku Poccuiickoit denepammu ot 17.12.2010 1. Ne 1897).
®denepanpHOro 3akoHa «O0 obpazoBanuu B Poccuiickoit deneparuny No273-D3 ot
29 nexabps 2012.

TpeboBanuii K pe3ysibTaTaM OCHOBHOIO OOIIEro 0Opa3oBaHMsl, MPEICTABICHHBIX B
dbenepaabHOM TOCYAAapCTBEHHOM 00pa3oBaTelbHOM CTaHjapTe. B HHX Takke
YUYUTBHIBAIOTCS WJIeU Pa3BUTUS U (DOPMUPOBAHUS YHUBEPCAIbHBIX YUYEOHBIX JIEHCTBUI
JUTIsl OCHOBHOTO 001IIEro 00pa3oBaHUs.

Meroanueckux pekOMeHAaluii MUHUCTEpPCTBA NpocBenienns Poccurickon Oenepanuu
no «Peanmuzanmu  oOpa3oBaTelIbHBIX  MPOTPAMM  E€CTECTBEHHOHAYYHOH U
TEXHOJIOTUYECKOW HAIpaBIEHHOCTEH MO XUMHUU C HCIIOJIb30BAaHUEM O0OPY/I0OBaHUS
neHtpa «Touka pocta» (yTBEPKIEHBI pacropsbkeHueM MUHUCTEpCTBA MPOCBEICHUS
Poccuiickoit @enepanuu ot 12 suBapst 2021 r.Ne P-6).

[Iporpamma paccuntana Ha 34 yaca, U3 pacuera - 1 yueOHbIN Yac B HEJEIIO.

Inanupyembie pe3yJIbTaThl 0CBOEHHUsI IPOTPaMMbI BHEYPOUHOI
NAeSITeIbHOCTH M0 pu3uKe (C UCTOJIb30BAHHEM 000PY/10BAHMS
«Touka pocra») B 9 Ki1accax.
Peanusarus mporpaMMbl CIIOCOOCTBYET JOCTHIKCHHUIO CIICAYIONINX Pe3yIbTaTOB:

JInuHocTHbBIC:

B cdepe TMUHOCTHBIX YHUBEPCAIBHBIX YUCOHBIX TCUCTBUI YUAIINXCS:

* y4yeOHO-TIO3HABATEJIbHbI MHTEPEC K HOBOMY YYEOHOMY MaTepuaily U crocodam
pElIEHNsT HOBOM 3aJ1a4H;

* OpUEHTAIMs Ha MOHMMaHWE MPUYMH yCIieXa BO BHEYUEOHOM NeATeIbHOCTH, B TOM
YUCJIE HA CaMOAHAIM3 M CaMOKOHTPOJb pE3yJibTaTa, Ha aHaln3 COOTBETCTBHS
pe3yJIbTaTOB TPeOOBAHUSIM KOHKPETHOM 3a/1auu;

* CIOCOOHOCTh K CaMOOIICHKE Ha OCHOBE KPUTEPHEB YCIICUTHOCTH BHEYYEOHOU
JIESITENBbHOCTH;

Obyuarowuiics noayyum 603MO*CHOCMb OJisl (POPMUPOBAHUS:

* BHYTPEHHEH MO3WILMHU IIKOJILHUKA HA YPOBHE MOJIOKUTEJIBHOIO OTHOIIEHHS K
IIKOJIe, TIOHUMAaHHS HEOOXOIWMOCTH YYEHHUS, BBIPAKEHHOTO B IMpeoOsiaaHuu
y4eOHO-T103HABATEIbHBIX MOTHBOB,

* BEIPAXKEHHON YCTOMUYMBOM y4eOHO-TI03HABATEIbHON MOTHUBAIIMY YUCHUS;
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* YCTOMYHMBOTO y4eOHO-TIO3HABATEIHLHOTO MHTEpPECa K HOBBIM OOIIMM crmocoOam
pElIeHUs 3a1a4.

MeTtanpeaMeTHbIe:

B cdepe peryJATUBHBIX YHUBEPCATBHBIX YUEOHBIX IEUCTBUM yUaIIUXCS:

* IUIAHUPOBATh CBOM JIEUCTBHS B COOTBETCTBUM C IIOCTABJICHHOM 3a1adyed M
YCJIOBHSIMU €€ peaju3allii, B TOM YHCIIe BO BHYyTPEHHEM IUIaHE;

* YYHUTHIBaTh YCTAHOBJICHHBIC MpaBWJIa B IUIAHUPOBAHWU W KOHTPOJIE cCrocoda
pELIeHHS;

OCYUIECTBJISITH UTOTOBBIN U MOIIArOBBINA KOHTPOJIb 10 PE3YyJIbTATY;

* OLIEHUBATh MPABWIBHOCTh BBINOJHEHUS JCHCTBUS Ha YpOBHE aJ€KBATHOM
PETPOCIEKTUBHOM OLEHKH COOTBETCTBUS PE3YJIbTATOB TPEOOBAHMAM JAHHOU
3aJ]auM U 33JJa4HOM 00sacTu;

* aJ€KBaTHO BOCHPHUHHUMATh MPEMJIOKEHHS W OLEHKY YUYWTEeleil, TOBapHILEH,
POIMTENEN U IPYTUX JIOJIEH;

pasnyath cocod U pe3yiabTaT ACHUCTBUS.

Obyuarowuiics noayyum 603MOHCHOCHb HAYYUMCA

B COTPYAHUYECTBE C YUUTEJIEM CTABUTh HOBbIE YUEOHBIE 3a/1a4U;

IPOSIBIIATH O3HABATEIbHYIO MHUIIMATUBY B Y4EOHOM COTPYIHUYECTBE;

* CaMOCTOSITENIBHO a/IEKBATHO OLICHUBATh MPABUJIBHOCTh BBIMOJIHEHUS JEHCTBUS U
BHOCHUTbh HEOOXOJUMbIE KOPPEKTUBbI B UCIOJIHEHHE KaK MO XOJy €ro peaju3alui,
TaK U B KOHIIE IEMCTBUSI.

B cdepe mo3HaBaTeJbHbIX YHUBEPCATIBHBIX YU€OHBIX JEHCTBUN yUaluXCsi:

* OCYUIECTBJISITh NOMCK HEOOXOAMMOUN MH(POPMALIMH J1JIs1 BHITOJHEHHS] BHEY4YEOHbIX
3alaHiid €  HUCHOJb30BaHMEM  y4yeOHOM  JUTepaTypbl ©U B OTKPBITOM
MH()OPMAIMOHHOM MPOCTPAHCTBE, JHIMKJIONEAUNA, CHOPABOYHUKOB (BKIHOYAs
AJIEKTPOHHBIE, IU(PPOBHIE), KOHTPOIUPYEMOM MTPOCTPAHCTBE

WNHrepHera;

* OCYLIECTBIIATH 3aMUCh ((PUKCaALNIO) BHIOOPOUYHOM MH(BOPMAIIMK 00 OKPYKaAIOILIEM
MUpE U 0 cebe caMoM, B TOM YHclie ¢ ToMolIbio nHCTpymMeHToB KT

CTPOUTH COOOIIEHUS, MPOEKTHI B YCTHOW U MUCbMEHHOU opMme;

MIPOBOJUTH CPAaBHEHUE U KIACCU(DUKAIUIO MO 3aJaHHBIM KPUTEPUSIM;
yCTaHaBJIMBATh MPUYUHHO-CJIEJICTBEHHBIE CBSI3U B U3YyYa€MOM KPYTe SIBJIICHUI;

* CTPOWTH pacCykaeHus B (OpMe CBSI3U MPOCTHIX CYXKACHUI 00 00BEKTE, €ro
CTPOCHUH, CBOMCTBAX U CBS3aX;

Obyuarowuiics noayyum 603MO*CHOCHb HAYUUMbCAL!

* OCYIIECTBIISATh PACIIMPEHHBIN MOUCK MH(POPMALIMH C UCTIONB30BAHUEM PECYPCOB
oubnuotek u cetu MHTEepHET;

* 3amuChIBaTh, GUKCHPOBATH HHPOPMAIIUIO 00 OKPYKAIOIIUX SBJICHUSAX C TIOMOIIIHIO
nHctpyMeHToB UKT;

OCO3HAHHO U MPOU3BOJIBHO CTPOUTH COOOIIEHNUS B YCTHOW M MUCbMEHHOU (hopMme;

* OCYIUICCTBIATH BBIOOP HanOosee 3pHEeKTUBHBIX CITIOCOOOB PEILICHUS 33/1a4 B
3aBUCUMOCTH OT KOHKPETHBIX YCJIOBHIA;



* CTPOUTH JOTUYECKOE PACCYKAECHUE, BKIIFOYAOIIEE YCTAHOBJICHUE TPUYMHHO-
CJICICTBEHHBIX CBS3EH;

* MOIYT BBINTHM HAa TEOPETUYECKUMH YpOBEHb pELICHUs 3aJad: peuieHUe II0
OIIPEJEIICHHOMY IIJIaHy, BJIaJICHUE OCHOBHBIMM IIPHEMaMH DPEIICHHs, OCO3HAHHUS
NEATEIbHOCTH 110 PELICHUIO 3aJa4H.
B chepe KOMMYHHMKATUBHBIX YHUBEPCATIHHBIX YIEOHBIX ACHUCTBUIA yUalXCA:
* aJIEKBaTHO MCMOJb30BATh KOMMYHHKATUBHBIE, IPEXKIE BCErO - PEUYEBBIE, CPEACTBA
JUISL PELICHUS pa3IMYHBIX KOMMYHMKATHUBHBIX 3a/1ad, CTPOUTh MOHOJIOTMYECKOE
COOOIIIEHNE, BIAIETh UAJIOTMUYECKON (OpMON KOMMYHUKALIUU, UCHOJIb3Ys, B TOM
yucie cpeactsa U nHCTpyMeHTsl UKT u aucTaHmoHHOrO O0IIEeH S,
* JIOIYCKaTb BO3MOXHOCTh CYLIECTBOBAHUS Yy JIIOJEH PA3JIUYHBIX TOYEK 3PEHUS, B
TOM YMCJI€ HE COBIAJAIOIINX C €r0 COOCTBEHHOW, U OPUEHTUPOBATHCS HA MO3ULIUIO
napTHepa B OOILIEHUH U B3aUMOJICHCTBUY;
* YYMUTBIBaTh pa3Hble MHEHHS U CTPEMUTHCA K KOOPAUHALIMU PA3IUYHbBIX MO3UIUH B
COTPYAHUYECTBE;

* popMyIHpPOBATH COOCTBEHHOE MHEHHUE U MO3UIIUIO;
* JIOrOBapUBaThCS U MPUXOJHUTH K OOLIEMY PEUIEHUIO B COBMECTHOM JE€SATEIBHOCTH,
B TOM YHCJIE€ B CUTYallMl CTOJIKHOBEHUSI UHTEPECOB;
Obyuarowuiics noayuum 03MOICHOCIb HAYYUMbCAL!
* YYUTHIBaTh U KOOPAUHUPOBATH B COTPYJIHUYECTBE OTIIMYHBIE OT COOCTBEHHOU
MO3ULUH IPYTUX JTIOJIEH;

* YUUTHIBATH PA3HbIE MHEHUS U UHTEPECHI U 000CHOBBIBATH COOCTBEHHYIO MO3UIIUIO;

* IOHUMATh OTHOCUTEIIbHOCTh MHEHUN U MOJIXO/IOB K PELIEHUIO MPOOJIEMBI;
* apryMEHTHPOBATH CBOIO IMO3HUIIMIO U KOOPAUHUPOBATH €€ C MO3ULUSAMU ITAPTHEPOB
B COTPYJHHYECTBE MPHU BBIPAOOTKE OOIIETO PEIIEHUS] B COBMECTHOMU 1€ATEIbHOCTH;
* 3aJaBaTh BOIPOCHI, HEOOXOIMMBIE JJIs1 OpTraHU3alMi COOCTBEHHOM IESITEIbHOCTU
Y COTPYJIHHUYECTBA C IAPTHEPOM;
*  OCYLIECTBISITh B3aUMHBIA KOHTPOJIb W OKa3blBaTb B COTPYJHUYECTBE
HEO0OXOMMYIO B3aUMOIIOMOIIIb.

IIpeamerHble:
- OPUEHTUPOBATHCS B ABJICHUIX U OOBEKTAX OKPYKAIOUIETO MHUPA, 3HATh IPaHUIIbI
UX IPUMEHUMOCTH;
- TIOHHMMATh OIpeAeNeHUs] PU3NYECKUX BETUUYUH U TIOMHUTD ONPEACIISIONIne
bopMyIIBI;
- TMOHUMATh KaKUM (PU3NYECKUM MPUHILIUIIAM U 3aKOHAM MOJYUHSIOTCS TE€ WU UHBIE
OOBEKTHI U SIBJICHUS TPUPOBL;

- 3HAaHME MOJIEIU TMIOMCKa PEIeHUH s 3a7a4 10 (PU3UKE;

- 3HaTh TEOPETUYECKUE OCHOBBI MATEMATHKHU.

- IpUMEeYaTh MOJIEIIU SIBIEHUN U 00BEKTOB OKPYKAIOLIEr0 MUPA;

- AHAJIM3UPOBATH YCIOBUE 3a/1a4H;

- iepepopMyIMPOBATh U MOJEIUPOBATh, 3AMEHSTh UCXOJHYIO 3a/1auy Jpyrou;

- COCTABJIATH IIJIaH PELICHUS;

- BBIJIBUT'aThb U IIPOBEPSATH MIPEAJIaracMble JUIsl PEIICHUS TUIIOTESbI;

4



- BJIaACTb OCHOBHBIMH YMCTBCHHBIMH OII€pallsIMH, COCTABJIAIOIIUMHU ITIOUCK
PCIICHUA 3ada49H.

Conep:xaHnue nporpaMMbl BHEYPOUYHOIi 1eSITeJIbHOCTH

Kunemaruka

CriocoObI onrMcaHus MEXaHHIECKOTOo BIKeHHsI. CUCTEMa OTcUeTa.
[IpsmonuuerinHoe nBwxkeHUE. [IpsAMoOIMHENHOE pPaBHOMEPHOE JBH)KEHHE IO
mIockocTu. llepemenmieHne u CKOpOCTh MPH PABHOMEPHOM MPAMOJMHEUHOM
JIBM>KCHUU M0 IUIOCKOCTH. OTHOCHUTENBHOCTh ABWKEHHS. CIIOXKEHHUE IBUKECHHM.
[IpuHIMTO HE3aBUCUMOCTH IBUXeHUN. KpuBonuHelHOe NBUKEeHUE. J[BUKEHUE Tea,
OpOIIIEHHOTr0 MOJ YIJIOM K TOpU30HTY. PaBHOMEpHOE JBUKEHHE MO OKPY>KHOCTH.
VYrnoas ckopocts. [lepuon u yactora BpameHus. CKOpocThb

Y YCKOPEHUE MPHU PABHOMEPHOM JABUKEHUU 10 OKPYKHOCTH.

Jlabopamopnvie pabomvi(c  HMCNOJb30BaHHMEeM oOopyaoBanust «Touka

pocTay):

N3yuenue nBukeHUs: CBOOOIHO MMa1al0IIETo Tea.

N3ydeHne NBUKEHUS 110 OKPYKHOCTH.

lIpumepHvie memvl NPOEKMHBIX U UCCTE008AMENLCKUX PAOOM.:

Ornpenenenue CKOpOCTH PAaBHOMEPHOTO JIBHXKEHUS [IPU UCIIOIb30BaHUU TPEHAKEPA
«OeroBasi JOPOKKaY.

Hcropruueckass peKOHCTPYKLMSA OIBITOB [ anuiies no onpeneneHu0 yCKOPEeHUs
CBOOOTHOTO MaICHUS TETI.

[TpunHIMTIBI PAabOTHI TPUOOPOB IJIST U3MEPEHUSI CKOPOCTEN U YCKOPECHMUIA.
[Ipumenenre cBOOOMHOTO MAICHUS IJII U3MEPEHUSI PEaKIMKU YeJIOBEKa.

Pacuer TpaekTopumn ABHKEHUS IEPCOHAXEU paccka3oB P.Pacmo.

Xapakxmepucmuxka 0OCHOBHBIX U008 0esiMelIbHOCMU. YTEHHE U 00CYXKJEHUE TEKCTa
cCTaTeil MHTEPHET-CalTOB, OOCYKJEHHE JOKJIAI0B M MPE3CHTAINi, COCTAaBICHUE U
pelieHure 3aaad, 00CyXaeHue crnoco0oB pemrenus (moarororka k OI'D no ¢usuke).
JInnamuka

Nueprmaneabie cuctembl oTcuera. Cuna. 3akoHbl HeroToHa. JIBH>KEHUE Tena moj
JICCTBUEM HECKOJIbKMX CHJI. J[BM)KEHME CUCTEMBbI CBSI3aHHBIX Tel. J[nHamuka
PAaBHOMEPHOTO JBMXKCHHUSI MaTE€pUAIbHONM TOYKHM IO OKpYy>KHOCTH. Kiaccel cuil.
3aKOH BCEMUPHOTO TAroTeHUs. [[Brkenue miaHeT. MIcKycCTBEHHBIE CITyTHUKH.
Conneunas cucrtema. Mcropus pa3Butus npeactaBieHuid o Beenennoit. Ctpoenue
U ABOIIONMS BeenneHHo.

Jlabopamophnvie pabomvi(c  MCNOJb30BaHHMEeM oOopyaoBanusi «Touka
pocray):

N3mepenne macchl Tejla C MCIOJb30BAHUEM BEKTOPHOTO PA3JIOKEHUS CHUJIBI.
N3ydeHne KMHEMATUKU W JUHAMHUKUA PAaBHOYCKOPEHHOTO JBWIKEHHS (Ha mpuMepe
MaiuHbl ATBy1a). M 3yueHne TpeHus CKOJIbKEHUS.

Ipumepnvie memol nNPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:
Hctopuyeckas pekoHCTpyKIHs onbITOB KyinoHa m AMOHTOHA MO OMNPEIEICHUIO
BEJIMYMHBI CUJIbI TPEHUS CKOJIbKEHUs. [lepBble MCKYCCTBEHHBIE CITyTHUKHU 3€MIIH.



Kak oTnnyaroTcs MeXaHWYeCKUe MPOLEecchl Ha 3eMiie OT MEXaHUYECKUX MPOILECCOB
B kocMmoce? Tena ConmHeyHoit cuctembl. OTKPBITHS HAa KOHUHKE Mepa.
Xapakxmepucmuka OCHOBHBIX U008 0esiMeNbHOCMU., YTEeHUE U 00CYX ICHUE TEKCTa
cTaTeil MHTEpHET-CalTOB, OOCYXKJIEHUE JOKIAI0OB U MpE3CHTAIi, COCTABICHUE U
pelieHue 3a1a4, o0CykaeHne crnocoboB pemenus (moaroroska k OI'D mo ¢usuke).
Nmnynabe. 3aKoH cOXpaHeHUs1 MMITYJIbCA
Nmnynsc. W3mMeHeHue wummylsibca MmaTepualibHOM TouykH. Cucrema Ten. 3akoH
COXpaHEHUS UMITYJIbCA.
IIpumepHvie memvl NPOEKMHBIX U UCCTE008AMENLCKUX pAOOM.:
PeaktuBHOe nBwxeHue B npupone. PaccnemoBanume [TII ¢ momompro 3akoHa
COXpaHEHUS UMITYJIbCA.
Xapaxmepucmuxka 0CHOBHBIX U008 0esIMeNbHOCMU. YTEHHE U 00CYKIEHUE TEKCTa
CTaTell MHTEPHET-CAWTOB, 0OCYXJACHHUE JOKIAJ0B U MPE3CHTAlUi, COCTABICHUE U
penieHue 3aaay, oocyxaeHue crnoco0oB penieHus (nmoaroroska k OI'D no ¢dusuke).
Cratuka
PaBHOBecue Tesna. MOMEHT cuiibl. Y CJIOBHS paBHOBECHUS TBepAoro tena. IIpocteie
MEXaHU3MBI.

JlabopamopHnvie pabomvi(c  ucnoab30BaHHeM oOopyaoBanus «Touka
pocTay):
OmnpeneneHne NEHTPOB MACC PA3IMYHBIX TeJ (TPU CIOC00a).
lIpumepHvie memvl NPOEKMHBIX U UCCTEO08AMENLCKUX PAOOM.!
[IpumMeHeHne NpoCThIX MEXaHU3MOB B CTPOUTEIBCTBE: OT 3€MJISIHKH 10 HEOOCKpeODa.
HccnenoBanre KOHCTPYKLINHN BEJTOCUIIENA.
Xapaxmepucmuka 0CHOBHbIX U008 0esIMeNbHOCMU. YTEHUE U 00CYXIEHUE TEeKCTa
cTaTeil MHTEPHET-CAalTOB, OOCYXKJEHUE JOKIAI0B M MPE3EHTAlUi, COCTABICHUE U
pernieHue 3aaay, oocyxaeHue crnoco0oB perieHus (moaroroska k OI'D no dusuke).
Mexannuyeckue Ko0JieOaHUs U BOJTHBI
Mexanuueckue kosiebanus. IlpeoOpa3zoBaHue >SHEPruM TMPU MEXAHUYECKHX
KojeOaHusx. MareMaTuyeckuii W TPYKUHHBIA ~ MasTHUKH. CBOOOAHBIE,
3aTyxarouMe M BBIHYXKJEHHbIE KoJjieOaHusi. Pe3oHanc. MexaHUYeCKUE BOJIHBI.
JInnHa 1 CKOPOCTH BOJHBI. 3BYK.

Jlabopamopnvie  pabomui(c  McNOJb30BaHUEM oOopynoBanusi «Touka
pocray):
N3ydenne konebaHu HUTSHOTO MasTHHKA.
lIpumepHvie memvl NPOEKMHBIX U UCCTE008AMENbCKUX PAOOM.:
CrpyHHbBIE My3bIKaJIbHbIE HHCTPYMEHTHI. KonebaTenbHble CUCTEMBI B IPUPOJIE U
TEXHUKE.
Xapakxmepucmuxka OCHOBHBIX U008 0esIMelIbHOCMU. YTEHHE U 00CYKIEeHUE TEKCTa
CTaTeil MHTEPHET-CAalTOB, OOCYKJEHUE JOKIIAO0B M MPE3CHTAINI, COCTaBICHUE U
perieHue 3anay, 0ocyxaeHue crnoco0oB pemieHus (moaroroka k OI'D mo ¢usuke).
DJIEKTPOMATHUTHBIE KOJIe0OAHUSI M BOJIHbBI
[lepemennsblii snexktpuueckuii Tok. KoseOarenbHbll KOHTYp. BbIHyXneHHbIE U
cB00O1HBIE DM KoJ1e0anusg. DM BOJHBI U UX CBOICTBA.
lIpumepHvie memvl NPOEKMHBIX U UCCTE008AMENbCKUX PAOOM.:
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[IpuHIMIBI pagUOCBA3M W TeneBUAcHUs. BiusHnue OM u3inydeHUN Ha >KUBBIC

OpraHu3Mbl. MI3roToBieHne yCTaHOBKY JJI IEMOHCTPALIMH ONBITOB 110 DMMU.

OnektpomarauTHoe u3iydyeHue CBY-neun. McToprueckas peKOHCTPYKIHS OIBITOB

Awmnepa.

Xapakxmepucmuka OCHOBHBIX U008 OesiMeNbHOCMU. YTEeHUE U 00CYX ICHUE TEKCTa

CTaTeil MHTEPHET-CAaUTOB, OOCYKJIEHUE AOKIAI0B U MPE3EHTAIMil, COCTABIEHUE U

pelieHue 3a1a4, o0CyxaeHue crnocooos pemienus (moaroroska k OI'D no ¢usuke).

Onruka

Hcrounuku cera. [leficTBus cBeTa. 3aKOH MPSMOJMHEMHOIO pPaclpOCTPaHEHUs

cBeTa. 3aKOH oTpakeHus cBeTa. [locTpoeHne n3o0pakeHUi B TUIOCKOM 3epKaie.

3aKOH MpPEIOMIICHUSI CBETA HA IUIOCKOW TpaHUIE JIBYX OJHOPOJHBIX IMPO3PadyHBIX

cpen. lIpenomiienne cBeta B npusme. Jlucrepcus cBera. SIBIEHHE MOJHOTO

BHYTpeHHero oTpaxkeHus. JIuuzpl. Tonkue nuH3bl. llocTpoeHue u300pakeHUi,

CO37aBa€MbIX TOHKUMH JIMH3aMHU. a3 u 3penue. Ontuueckue npudopsl.
Jlabopamopnvie pabomvi(c  HMCNOJb30BaHHMEeM oOopyaoBanust «Touka

pocTay):

OKcnepuMeHTalIbHAs POBEPKA 3aKOHA OTPAKEHUS CBETA.

W3mepenne nokasarens npeIoMICHHS BOJIBI.

N3mepenne poKycHOro pacCTOsTHUS COOMPAIOIIEH JINH3BI.

lIpumepHvie memvl NPOEKMHBIX U UCCTE008AMENLCKUX PAOOM.:

Hcropust ucciieqoBaHusl CBETOBBIX SIBICHHM.

Hcropuueckas peKOHCTpYKLUA Teneckona [ anumnes.

N3roroBneHne Kajiengockorna.

Xapaxmepucmuka oCHOBHbIX U008 0esimeNbHOCMU: YTEHNE U 00CYXJAEHUE TEeKCTa

cTaTeil MHTEPHET-CAaTOB, OOCYXKJE€HUE JOKIAI0B U MpPE3EHTAIMil, COCTABIECHUE U

penieHue 3aay, 0ocyxaeHue crnoco0oB pemieHus (moaroroska k OI'D mo dusuke).

du3znka aToMa 1 AaTOMHOI0 AApa

Crpoenue aroma. IlornomieHue u wucmyckaHue cBerta artoMamu. ONTHYECKHE

cnektpel. OnbiTel Pesepdopaa. [1nanerapuas monens aroma. CTpoeHUE aTOMHOTO

aapa. 3apsAI0BOE U MACCOBOE UKcCIa. SIepHbIE CUIIBI. DHEPTUS CBSI3U ATOMHBIX SIJIED.

3aKoH paJuOaKTUBHOrO pacmnana. Anbda- u Oera-pacnansl. [IpaBuia cmenieHus.

Snepneie peakunu. [lenenue m cuHTe3 suep. SAnepHas sHepretuka. VMcrtouHukn

sHeprun ConHoa wu 3Be3d. Perucrtpanus sSaepHbIX U3NydyeHUH. BiusHue

PaIMOAKTUBHBIX M3JIyYEHUW Ha JKUBBbIE OpPraHU3Mbl. Jlo3uMeTpusi. JKOJIOTrHYECKHUE

po0JIEMBI SIIEPHON SHEPTETHKHU.

lIpumepHvie memvl NPOEKMHBIX U UCCTE008AMENbCKUX PAOOM.:

Hcropus usyuenus aroma. Msmepenue

KIIJI conneunoi 6arapen.

HeBunumMble u3mydeHus B CIEKTPE HATPEThIX TEN.

Xapaxmepucmuka 0CHOBHbIX U008 0esIMeNbHOCMU. YTEHUE U 00CYXICHHUE TEeKCTa

CTaTeil MHTEPHET-CAalTOB, OOCYKJEHUE JOKIIATOB M MPE3CHTAINI, COCTaBICHUE H

peleHne 3aaad, o0cyxaeHue cnoco0oB pemeHus (moaroropka k OI'D no dusuke).

@opMbl OpraHu3anuu 00pa3oBaTeIbLHOIO Mpouecca:

- TPyNIOBas;



- UHIUBUTyaJIbHAS;

- ¢ppoHTANIbHAS.
Benyimme TeXHOJIOTHM:
Hcronp3ytoTest 37IEMEHTHI CIASAYIOMUX TEXHOJOTHUN: TPOEKTHAsI, TPOOJIEMHOT0 O0y4eHHS,
UHPOPMAITMOHHO-KOMMYHHUKAIIMOHHAS, KPUTHYECKOTO MBINIJICHHSI, TPOOJIEMHOTO TUAJIOTa,

HUIrpoBa:i.
OcHoBHBIE METOAbI paGOTbl Ha YpoOKe:
BGI[YHII/IMI/I METOJaMH o6yquH${ SABJIAKOTCA: qaCTHqHO-HOHCKOBOﬁ, MCTO

MaTeMaTHYECKOT0 MOJICIMPOBAHUS, aKCHOMATUYECKAM METO/I.
DopMBbI KOHTPOJIA:
Tak Kak 3TOT KypcC SBJSETCS JIONOJIHUTEIbHBIM, TO OTMETKa B Oajuiax HEe CTaBUTCS.
VYyamuiicss yuyuTcs OIEHUBATh ceOs M JNPYyTUX caM, YTO IO3BOJISIET Pa3BUBATh YMEHUS
caMoaHaM3a U CIIOCOOCTBYET PAa3BUTHIO CAMOCTOSTEIBLHOCTH, KaK CBONCTBY JMYHOCTHU
yyamerocs. BpIsBI€HHE NPOMEXKYTOUHBIX M KOHEYHBIX pE3yJbTAaTOB  y4dalllUXCs
MPOUCXOJUT YEPe3 MPAKTUUECKYIO ICSITEIHbHOCTD; 3a4€THBIC PAOOTHI:
* TeMmaTuyeckas MoaldopKa 3a7ady pa3jMYHOrO0 YPOBHS CIOKHOCTU C IPEACTaBICHUEM
pa3HBIX METOJIOB PEUICHHUS B BHUJEC TEKCTOBOIO [OKYMEHTA, IMpe3eHTauuu, ¢uiim-
aHUMAaIWH, BUAEOPOJIHKa Wi WED - crpanunbl (caiita)

* BBICTaBKa MTPOEKTOB, IPE3CHTALIHI;
* JIEMOHCTpAIIUSl DKCIEPUMEHTa, KAYECTBEHHOM 3a/laud ¢ Ka4€CTBEHHBIM (YCTHBIM WJIU B
BUJIC TIPWIOXKEHUSI, B TOM YHCJE, NPE3CHTAIMEH) OMUCaHHEM IMpollecca Ha 3aHSITHU,
dbecTrBae YKCIEPUMEHTOB; (PU3UUECKUE OTUMITHABI.



TemMaTnuecKkui mJiaH

Temnr

Bcero
JacoB

IIpakTHueckue
paboThI

ONEKTPOHHBIE
(mmudpoBsie)
o0Opa3oBaTenbHbIC

pecypchl

Benenne

Enunas komnexuusa

(G poBBIX
00pazoBaTeNbHBIX
pecypcoB
[DnexTponHbIf

pecypc]: — URL:
http://school-
collection.edu.ru/catalog

Kunematuka

Enunas komnexnusa
(G poBBIX
00pa3oBaTeIbHBIX
pecypcoB
[DnexTpoHHBII
pecypc]: — URL:
http://school-
collection.edu.ru/catalog

JlmaaMuka

Enunnas komnexusa
U (POBBIX
00pazoBaTeNbHBIX
pecypcoB
[DnexTpoHHBII
pecypc]: — URL:
http://school-
collection.edu.ru/catalog

NmnyJbe. 3aKoH coXpaHeHUs] HMITYJIbCA

Ennnas xomnexusa
U (POBBIX
o0pa3oBaTeNbHBIX
pecypcoB
[DnexTpoHHBII
pecype]: — URL:
http://school-
collection.edu.ru/catalog

Cratuka

Ennnas xomneknus
U (POBBIX
o0pa3oBaTeNbHBIX
pecypcoB
[DnexTpoHHBII
pecype]: — URL:
http://school-
collection.edu.ru/catalog



http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog

Mexannuyeckue K0JIe0aHUA U BOJHbI

Enunas xkomnexuusa
(G poBBIX
00pa3oBaTeIbHBIX
pecypcoB
[DneKTpOHHBII
pecype]: — URL:
http://school-
collection.edu.ru/catalog

3J'[eKTp0Mal"HI/ITHLIe K0J1e0aHHUS U BOJIHBI

Enunas komnexuusa
(G poBBIX
00pa3oBaTeIbHBIX
pecypcoB
[DneKTpOHHBII
pecypc]: — URL:
http://school-
collection.edu.ru/catalog

Onruka

Enunas komnexnusa
(G poBBIX
00pa3oBaTeIbHBIX
pecypcoB
[DnexTpoHHBII
pecypc]: — URL:
http://school-
collection.edu.ru/catalog

Du3uKa aTOMa U AaTOMHOI0 A/ApPa

Enunas komnexnusa
(G poBBIX
00pazoBaTeNbHBIX
pecypcoB
[DnexTpoHHBII
pecypc]: — URL:
http://school-
collection.edu.ru/catalog
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http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog

KaJIeHI[apHO-TeMaTH‘IeCKOE IJIAHUPOBAaHUEC

9 kJace
Tema ypoka Hcnoab3oBanne puMe 4aHue
Ne 000opyI0BaHMUSI IIEHTPA
/n €CTeCTBEHHOHAYYHOM
U T€XHOJIOTHYeCKOM
HANIPABJIECHHOCTEH
«Touka pocra»
1. Beenenue (14)
BBoanoe 3anstue. Uuctpykrax no | KommnbrorepHoe
TEXHHUKE 0€30MacHOCTH. obopyoBaHue
1 Ha 6a3e Llentpa "Touka Pocra"
2. Kunemartuka (7 4)
3HayeHne TePMUHA HKCIICPUMEHTA. DKCIIepUMEHT
2 Bunpl uccienoBanuii.
Crioco0ObI onucanus O0opynoBanue st
MEXaHUYECKOTO JIBHDKCHUSI JEMOHCTpALHii
[IpsamosnHENHOE PaBHOMEPHOE
JBIDKEHUE 110 TwiockocTtu? CMoTps
3 U3 KaKoi TOYKH HAOJI01aTh
OTHOCUTEIBHOCTD JIBUKCHUSI. Oo0opynoBanue s
4 CrnosxeHue ABM>KEHUH. JIEMOHCTpALUI
Jlabopamopnvie pabomul: Oo6opynoBaHue as 1
«M3y4yeHue nBMKEHHS CBOOOIHO 1a00paTOPHBIX PadOT U
najarouiero tenay, «M3ydenue YYCHUYECKUX OIBITOB
5 JBYDKEHUS TeJa M0 OKPY>KHOCTI
Kak u kyna noneresna BulrHeBas O6opynoBanue st
Koctouka? Pacuer TpaekTopun JIEMOHCTpAIIHiA
JIBYDKEHUS TEJ U TIEpCOHAXKEH
6 pacckasoB P.Pacns o Mionxaysene
Hcrtopuueckast peKOHCTPYKIUS OO6opynoBanue as
onbITOB ['anmies o onpeaeneHnto JIEMOHCTpAIIHiA
7 YCKOpEHHS g.
Omnpenenennue CKOpOCTH O6opynoBanue as
PaBHOMEPHOTO JIBMXKEHUS NPU JEMOHCTpAIHH
WCTIOJIb30BAHUH TPEHAKEPA
8 «BeroBast TOPOKKay.
3. Innamuxa (84)
Cuna Bosu, cusa yoexIeHus UiIH O6opynoBanue s
9 cuia - puszndeckas BenuynuHa? JIeMOHCTpalui
Jlabopamopnas paboma: ObopynoBanue st 1
10 «I3MepeHre MaCChI TENay 1abOpaTOpPHBIX PaboT U
JIBrokeHue Tena moJ eiicTBreM YUEHHYECKUX OIBITOB
11 HECKOJBKUX CHJI
JIBI>KEHNE CUCTEMBI CBS3aHHBIX Ob6opynoBanue s
12 Tel JIeMOHCTpalun
Jlabopamopnvie pabomei: | OOGopymoBaHUE NS
«M3ydyeHune TpeHHs CKOJIbKEHUS» 71a00paTOPHBIX PabOT U
13 YUEHHUYECKUX OIBITOB 1
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JluHaMuKa paBHOMEPHOT'O ABUKECHUS

O6opynoBanue st

14 10 OKPY/KHOCTH JIEMOHCTpAIMH
Uctopus pa3BuTHs peacTaBIeHUN O6opynoBanue st
15 | o Bcenennoii. ConHevHas cucrema. JIEMOHCTpALII
OTKpBITHS HA KOHYUKE TIEPA. Ob6opynoBanue s
16 [TepBble HCKYCCTBEHHBIE CITYTHUKH JIEMOHCTpALUI
3eMuI.
4. UmnyJanbc. 3aKoH coxpaHeHusi UMITyJibca (34)
17 Kak BbI sIXTYy Ha30BeTE. .. Komnerorepnoe
18 PeakTuBHOE ABMKEHUE B IPUPOJIE. 00opynoBanHue
Paccnenoanue JITII ¢ momompro | Kommbroreproe
19 3aKOHA COXPAHEHUS UMITYJIbCa o0opyaoBaHue
5. CraTuka (24)
Jlabopamopnas paboma: ObopynoBanue s 1
«OrmpeneneHue MEHTPOB Macc n1abopaTopHbIX paboT U
20 pasIMYHBIX TeN (TPU crocoba)y» YYEHUYECKUX OMBITOB
[TpumeneHne NpocThIX MEXaHN3MOB B| KommbroTepHoe
CTPOUTENBCTBE: OT 3EMJISIHKH 10 o0opyaoBaHue
21 Hebockpebda
6. Mexanuyeckue Koj1e0aHus U BOJIHBI (34)
22 Buasl MasTHUKOB M X KOJIEOAHUN O6opynoBanue s
23 UYro nepeHocut BosHa? JIEMOHCTpALHH
KonebaTenbHble cucTEMBbI B IPUPOJIE
24 Y TEXHUKE
7. DJeKTPOMArHUTHbIE KOJIe0AHUA W BOJHBI (24)
DKcrepuMeHTaIbHas MPOBEpKa KommbrorepHoe
25 cBoiicTB DM BOIH. 060pyIOBaHHE
HccnenoBanue snektpoMarautHoro | KommnberorepHoe
26 n3nyyenuss CBU-neun obopyaoBaHue
8. OnTuka (44)
NsroroBnenue Mmoaenu Komneroreproe
27 KajeliocKomna. 000pyI0BaHKE
DKcrepuMeHTaIbHas MPOBEpKa O6opynoBanue st
28 3aKOHA OTPAKEHHs CBETA. JIEMOHCTpAIIHiA
Jlabopamopnas paboma: O6opynoBanue as
«3mepenne nokasarens nabopaTtopHbIX padoT u |1
29 MIPEJIOMIICHUST BOJIBI» YYEHUYECKUX OMBITOB
Kak otnuuarorcst mokazarenu O6opynoBanue s
30 | mpenmomieHus BETHOTO CTEKIA JIEMOHCTpAIHiA
9. ®u3uKa aToMa M1 ATOMHOI0 siaApa (44)
[Tornomenue u ucmyckanue ceera | KommbrorepHoe
31 atomamu. ONTHYECKHE CTIEKTPHI. 0GopyI0BaHNe
N3mepenne KITA COJIHEUHOMN
32 Garapen KoMmbrotepHoe
Bmmsgune paarOaKTUBHBIX 060py)1()BaHp1e
33 | w3myueHwit Ha KUBBIE OPraHU3MBI
CrocoOsbI 3aIUThI OT
34 pPaIMOaKTUBHBIX U3TyUEHUI

12




13



