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IHosicHuTe IbHAS 3aNIMCKA
[Iporpamma BHEYpOUHO AESITEIBHOCTUA COCTaBJICHA B COOTBETCTBUU C TPEOOBAHUSIMMU:
] Vkaza [Ipesunenta Poccuiickoit @enepamuu ot 07.05.2024 Ne 309 «O HanmoHaIbHBIX LETAX
pasButusi Poccuiickoit @enepannn Ha nepuoA 10 2030 rona u Ha nepcnektuBy 10 2036 rogay;
(] Vka3a [Ipesunenta Poccuiickoit deneparuun ot 09.11.2022 Ne 809 «O06 yrBepxkaenun OCHOB
roCyJapCTBEHHOM MOJUTUKH 110 COXPAHEHHUIO U YKPEIJICHUIO TPAAUIIMOHHBIX POCCUUCKUX
JTyXOBHO-HPABCTBEHHBIX LIEHHOCTEWY;
[J Vka3a [Ipesunenta Poccuiickoit ®deneparuu ot 02.07.2021 Ne 400 «O Crpareruun
HalMoHaNBHOM Oe3omacHocTu Poccutickori denepanmmy;
[ ®enepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «O6 ob6pazoBanuu B Poccuiickoii
denepanun» (B ACHCTBYIONMIEH PEIAKIINN);
[1 Ilpukaza MunucrepcTBa npocsemienus: Poccuiickoit @enepanym ot 18.05.2023 Ne 372 «O06
yTBepkKACHUH (peliepaibHOM 00pa3oBaTeIbHON MPOrpaMMbl HAYAILHOTO 00IIEero 00pa3oBaHUsY;
(] Ilpukaza MunucrepctBa npocseiienus Poccuiickoit @enepanuu ot 18.05.2023 Ne 370 «O06
yTBepkACHUH (peepanbHOi 00pa3oBaTENbHON MPOrpaMMbl OCHOBHOTO O0IIET0 00pa30BaHuUs»
[Tpuxa3za MunucrepcTBa npocseiienus Poccuiickoit @enepanuu ot 18.05.2023 Ne 371 «O0
yTBepXkAcHUH (peepaibHOM 00pa30BaTEIbHON MPOTPaMMBI CPETHETO OOIIETO 00pa30BaAHUSY;
[1 HarmonanweHoOTo npoekta «O0pa3zoBaHue» — MAcoOpT yTBEpkAeH mpe3uaunymom CoBera mpu
IIpesunente Poccuiickon Penepanyu Mo CTpaTerHyeCKOMY Pa3BUTHIO M HALTMOHAIBHBIM
npoekTaM (mpoTokos oT 24.12.2018 Ne 16);
[] Crpateruu pa3Butus Bocniutanus B Poccuiickoit @enepaunu Ha nepuoa ao 2025 roxa,
yTBepkieHa pacnopsbkenreM lIpasurensctBa Poccuiickoit @enepannu ot 29.05.2015 Ne 996-p
[} ®enepabHOrO TOCYIapCTBEHHOI0 00pa30BaTeIbHOrO CTaHapTa HauaabHOro 00IIEero
o0pa3oBaHus, YTBEP>KICHHOTO MpHKa30oM MuHuCTEpCTBa MpocBelieHus Poccuiickoit
®enepanyu ot 31.05.2021 Ne 286;
] @epepabHOTO TOCYJAPCTBEHHOTO 00pPa30BaTENLHOTO CTaHapTa OCHOBHOTO O0IIEro
00pa3zoBaHusl, yTBEPKIACHHOTO TprKa3oM MuHUCTEepCTBa MTpocBelieHus: Poccuiickoi
®enepaunn oT 31.05.2021 Ne 287;
[} ®enepabHOrO TOCYIapCTBEHHOIO 00pa30BaTENbHOTO CTaHJapTa CPETHETO OOIIETO
o0pa3oBaHus, YTBEP>KISCHHOTO MPHKa30M MUHHCTEpCTBA MpocBelieHus: Poccuiickoi
®enepanuu ot 12.08.2022 Ne 732.

Pa3nen 1. IleneBoii
1.1 Hean u 3apauu:
00y4eHHe OCHOBAM MPOEKTHO-UCCIIEIOBATEIHCKON AEATEIBHOCTH M (pOpMUpOBaHHE TUPPOBBIX
KOMIIETEHIIMH B pabOTe ¢ BBICOKOTEXHOJIOTUYHBIM 000py10BaHHEM LIEHTpa «Touka pocTa» U ux
IIPUMEHEHNE B MPAKTUYECKON IEATEIbHOCTH.
1.2 HanpaB/1eHHOCTBH POTrPaMMBbI:
TEXHUYECKasl, HalpaBlieHa Ha (OPMHUPOBAHNE HAYIHOTO MUPOBO33PECHHUS, OCBOCHUE METOJIOB
HAYYHOTO MTO3HAHHSI MUPA, PA3BUTHE UCCIIE0BATENIBCKUX, TPUKIIAJHBIX, KOHCTPYKTOPCKUX
CIocoOHOCTEHN 00yUaromuXxcs, C HAKIOHHOCTSAMHU B 00J1aCTH TOUHBIX HAyK U TEXHUYECKOTO
TBOpYECTBa (chepa AeITeTbHOCTH «UEeIOBEK- MAIIIMHAY).

1.3 Iles1ieBbIe OPHMEHTHPHI U Pe3yabTaThI:

Peanmaunﬂ IporpaMmaIl CHOCO6CTByeT AOCTHXKCHUIO CIICAYIOIINX PE3yJbTAaTOB:



JInuHOCTHBIE:

B cdepe MTHYHOCTHBIX YHUBEPCAIBHBIX YU€OHBIX IEHCTBUN yUalXCs:

* yueOHO-1103HaBaTEIbHBIA HHTEPEC K HOBOMY yueOHOMY MaTepualy U crocodaM perieHus
HOBOM 3a7a4m;

* OpHEHTallMs HA TOHUMaHUe MPUYHH ycrexa BO BHEY4eOHOIl 1eTeIbHOCTH, B TOM YHCIIE Ha
caMOaHaJIM3 ¥ CAaMOKOHTPOJIb PE3yJIbTaTa, Ha aHAJIU3 COOTBETCTBUS PE3YJIbTaTOB TPEOOBAHUSIM
KOHKPETHOH 3aj1auu;

* CITIOCOOHOCTH K CAaMOOILIEHKE Ha OCHOBE KPUTEPUEB YCIICITHOCTH BHEYUYEOHOH eI TENbHOCTH;
Obyuarowuiicst noxyYum 803MOACHOCMb 015 YOPMUPOBAHUL!

* BHYTPEHHEW MO3HUILIMH IIKOJIbHUKA Ha YPOBHE MOJOXKHUTEIHHOIO OTHOLICHUS K IIIKOJIE,
MOHUMAaHUS HEOOXOIUMOCTH yUEHUS, BBIPAXKEHHOTO B MPeodIaaHuy yueOHO-T03HABATEIbHbBIX
MOTHBOB;

* BRIPQKEHHON YCTONYMBOM yueOHO-IT03HABATEILHON MOTHUBAITMHN YUCHUS;

* YCTOWYMBOTO y4eOHO-TIO3HABATEIHHOTO HHTEPECa K HOBBIM OOIIMM CIIOCO0aM peuIeHus 3ajad.

MeTanpenMeTHMe:

B cdepe peryasiTHBHBIX YHUBEPCATBHBIX yUEOHBIX ICHCTBUHA yJaIIUXCA:

* [UJIAHUPOBATh CBOM JEHCTBUS B COOTBETCTBUHU C IIOCTABICHHOMN 3aja4el U YCIOBUIMMU €€
peanu3anuu, B TOM YUCJIE BO BHYTPEHHEM IUIAHE;

* YUUTBIBAaTh YCTAHOBJIEHHBIE IIPAaBUJIA B INIAHUPOBAHUU M KOHTPOJIE CII0CO0A peleHMs;

* OCYILECTBJISITH UTOTOBBIM U MOIIArOBBIA KOHTPOJIb 110 PE3YJIbTATY;

* OLICHUBATh IPABUJILHOCTD BBINIOJIHEHMSI IEHCTBUS HA YPOBHE aICKBaTHOW PETPOCIIEKTUBHON
OIICHKHM COOTBETCTBHUS PE3YJIbTATOB TPEOOBAHUSM JAHHOM 3a7a4M U 3aJa4HON 00J1acTH;

* aJIEKBATHO BOCIIPUHUMATD NPEIJIOKEHUS U OLIEHKY yUUTEINIEeH, TOBapUILEH, POAUTEIEH U
JIPYTUX JIFOAEH;

* pa3nuyarh croco0 U pe3yiabTaT AeHCTBHS.

Obyuaiowuiics NOIYYUM 603MOACHOCTb HAYUUMCA.

* B COTPYAHUYECTBE C YUUTEJIEM CTaBUTh HOBbIE yueOHBIE 3a/1auH;

* IPOSIBJISITH T03HABATEIbHYIO HHUIIMATUBY B YU€OHOM COTPYAHUYECTBE;

* CaMOCTOSITENIBHO aJIcKBaTHO OLICHUBATh NPABUIBHOCTD BBINOJIHEHUS JEHCTBUS U BHOCUTD
HE0OXO0UMbIe KOPPEKTHBHI B UCIIOJIHEHHUE KaK 10 X0y €ro peaiu3aluu, Tak U B KOHIE
JEHUCTBHUS.

B cepe nosHaBaTesibHBIX YHUBEPCABHBIX YUEOHBIX JEHCTBUN yUaluXCsl:

* OCYILIECTBIIATH NOUCK HEOOX0IMMON MH(POPMALIUH JIIsI BHITIOJIHEHUS BHEYUEOHbIX 3aJJaHUH C
UCIIOJIb30BaHUEM YUeOHOH JINTEpaTyphbl U B OTKPHITOM HH(POPMAILIMOHHOM MTPOCTPAHCTBE,
SHIMKJIONENH, CIIPAaBOYHUKOB (BKJIOYAs SJIEKTPOHHbIE, TUPPOBBIE), KOHTPOIUPYEMOM
IIPOCTPAHCTBE

WHurepHera;

* OCYIIECTBIISTH 3aMKCh ((hUKcalNio) BHIOOPOYHON HHPOPMAIIUU 00 OKpYKaIoIeM MUPE U O
ceOe caMoM, B TOM 4ucIie ¢ momouibio nHerpymenToB UKT;

* CTPOUTH COOOIIIEHHUS, IPOEKTHI B YCTHON M MHUCbMEHHOI QopMme;

* IPOBOJIUTH CPaBHEHUE M KJIACCU(PUKALIMIO TIO 33JJaHHBIM KPUTEPHSIM;

* YCTaHaBJIMBAaTh IPUYNHHO-CIIE/ICTBEHHBIE CBS3U B N3y4a€MOM KpYTe SIBJIICHHI;

* CTPOMUTD pacCykKAeHUs B (OopMe CBS3H MPOCTHIX CYXAEHUI 00 00BEKTE, €ro CTPOSHHH,
CBOMCTBaX U CBS3aXx;

Obyuarowuiicsi NOIYYUM 803MONCHOCIb HAYUUMBCA!

* OCYIIECTBIISITh PACUIMPEHHBIN MOUCK HH(POPMAIIUH C UCIIOJIb30BAHUEM PECYPCOB OMOIMOTEK U
cetu MHTepHer;



* 3aMMCHIBATh, (PUKCUPOBATH HHPOPMAIHIO 00 OKPYKAIOIIUX SBJICHUSX C TTIOMOIIBIO
uHctpymeHtoB UKT;

* OCO3HaHHO U MPOM3BOJILHO CTPOUTH COOOIIEHUS B YCTHOM M MUCHMEHHOM (popme;

* OCYIIECTBIIATH BRIOOP Hanboee 3PPEeKTUBHBIX CIIOCOOOB PEIICHUS 33/1a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUM;

* CTPOUTH JIOTHYECKOE PACCYKICHHE, BKIIFOYAIOIIEe YCTAHOBIICHNUE TIPUINHHO-CIIEICTBEHHBIX
CBsI3€H;

* MOT'YT BBIMTH HA TEOPETUUYECKUN YPOBEHD PEIICHUS 3a/1a4: PEIICHHUE M0 ONPEICIICHHOMY
IUIaHY, BJIaJIeHHEe OCHOBHBIMU MPUEMaMU PeLIeHUs, OCO3HAHUS I€ATEIbHOCTH 110 PELICHUIO
3a/1a4m.

B cdhepe kKoOMMYHMKATUBHBIX YHUBEPCAIbHBIX YUEOHBIX ACHCTBHIM ydaluxcs:

* aJICKBATHO KCIIOJIH30BAaTh KOMMYHUKATUBHEIE, TIPEKIIE BCETO - PEUEBBIE, CPEACTBA JUIS
pelleHus Pa3IMYHbIX KOMMYHUKATUBHBIX 3a/1a4, CTPOUTH MOHOJIOTHUYECKOE COOOIIEHUE, BIIAJICTh
JTUAIOTHYECKON OPMOii KOMMYHHKAITIH, UCIIOJIB3YS, B TOM YHCIIE CPEACTBA K MHCTPYMEHTBI
UKT u qucTaHMOHHOI0 OOIIEHHS;

* IOMYCKAaTh BO3MOKHOCTh CYIIICCTBOBAHUS Y JIFOJICH pa3IMIHBIX TOYCK 3PEHUS, B TOM YHCIIE HE
COBMAJIAIOIIUX C €r0 COOCTBEHHOM, U OPUEHTUPOBATHCS HA MO3UIUIO TApTHEPA B OOIIEHUU U
B3aMOJCHCTBUM;

* YUUTHIBATh Pa3HbIE MHEHHS U CTPEMHUTHCS K KOOPIWHAIIMH PA3TUYHbBIX MO3UIIUHN B
COTPYIHUYECTBE;

* popmMynupoBaTh COOCTBEHHOE MHEHUE U MO3ULIUIO;

* IOTOBAPHUBATHCS U MIPUXOJAUTH K 00IIEMY PEIICHUIO B COBMECTHOM JICITEILHOCTH, B TOM YHUCIIC
B CUTYallUU CTOJIKHOBEHUS HHTEPECOB;

Obyuarowuiics noayuum 603MONCHOCHb HAYYUMbCA!

* YYUTHIBATh U KOOPJAUHUPOBATH B COTPYAHUUECTBE OTIMYHBIE OT COOCTBEHHON MO3UIUH IPYTHX
JIIOJIEH

* YUUTHIBATh Pa3HbIC MHEHHS U HHTEPECHl U 000CHOBBIBATH COOCTBEHHYIO MO3UIIHIO;

* IOHUMATh OTHOCHTEITHPHOCTh MHEHHH U TIOJIXOJIOB K PEIICHHIO TIPOOJIEMBIL;

* APryMEHTHPOBAThH CBOIO MO3UIIUIO U KOOPJIUHUPOBATH €€ C TIO3UIMSIMH MapTHEPOB B
COTPYIHUYECTBE MPH BHIPAOOTKE OOIIETO PEIICHUS B COBMECTHOMN JCSITEILHOCTH;

* 33/1aBaTh BOMPOCKI, HEOOXOUMBIE JJI OpTraHU3aIUU COOCTBEHHOMN AESITETbHOCTU U
COTPYJTHUYECTBA C TAPTHEPOM;

* OCYIIECTBIISATh B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHHUECTBE HEOOXOIUMYIO
B3aMMOITOMOIITb.

IIpeamerHsle:

- OPUEHTUPOBATHCSA B ABJIEHUSAX U 00BEKTaX OKPYKAIOLIEr0 MUPA, 3HATh TPAHUIIBI UX
IIPUMEHUMOCTH;

- IOHUMATh ONpeeNeHns (PU3NUECKUX BEIUMYUH U IOMHUTH ONpEesone GopMyIbl;

- IOHUMATh KaKUM (PU3MYECKUM MPUHLUIIAM U 3aKOHAM MOJUUHSIOTCS T€ I UHbIE O0BEKTHI U
SIBJIEHUS TIPUPO/IBL;

- 3HaHUE MOJIEJIM MTOUCKA PeLIeHUH A7 3a/1a4 1Mo (hu3uKe;

- 3HaTh TEOPETUYECKNE OCHOBBI MaTEMAaTHUKH.

- IPUMEYaTh MOJIEIH SIBIICHUH U 00BEKTOB OKPYXKAIOILEro MUPa;

- aHAJIM3UPOBATh YCIOBHE 3a/1a4H;

- nepeopMyIHPOBaTh U MOAETUPOBATh, 3aMEHATh UCXOIHYIO 33J1auy Jpyroi;

- COCTAaBIIATH IUJIaH PEIICHNUS;

- BBIJIBUTATh U IIPOBEPSTH NIPEATIAraeMble JUIsl pELIEHHs TUIIOTE3bI;

- BJIaJIETh OCHOBHBIMU YMCTBEHHBIMU ONEPAllUsIMU, COCTABIISIOIIMMHU ITOUCK PELICHUS 3a4a4u.



Pasnen 2 Coaepskanue nporpaMMbl BHEYPOYHOM AeSITeIbHOCTH

8 ki1acce

TenJioBble sIBJICHUS.
TermoBoe pacumpenue tei. [Ipouecchl IIaBlIeHus 1 OTBEPCBaHUs, UCIIAPEHUS U
KOHJeHcauuu. Temnonepenaya. BiiaxkHOCTh BO3/lyXa Ha pa3HbIX KOHTUHEHTAX.
Hemoncrpauuu: 1. HaGmronenue tasaus apaa B Boae. 2. CKOPOCTH HCHIAPEHHST Pa3InYHbBIX
)kuakoctei. 3. TeroBsie ABUTATENH OYIYIIETO.
JlaGopatopHbie paboThI (¢ ucnonap30BaHueM obopynoBanus «Touka poctay): 1. U3menenus
JUITMHBI TeJla IPU HarpeBaHUU U oxXJaxaeHuu. 2. OTnuBKa napauHOBOIO cojigaTuka. 3.
Hab6monenue 3a mnaBnenuem apaa 4. OT 4ero 3aBUCUT CKOPOCTh UCIIAPEHUs KUIKOCTU? 5.
Habmroienue TemnonpoBoJHOCTH BOBI M BO31yXa.
XapakTepucTuKa OCHOBHBIX BUOB JIEATEIIbHOCTH:
CamocTosATenbHO (GOPMYITHPYIOT MO3HABATEIBHYIO 33/1a4y. YMEIOT C IOMOIIBIO BOIIPOCOB
T00BIBaTh HEJIOCTAOIYIO HHpOopMaIuio. Mcnonp3oBaHue H3MEPUTEITHHBIX IIPUOOPOB.
Brimonnenue nabopaTopHbIX U MPaKTHYECKUX pa0boT. JlnarHocTUKa U yCTpaHeHHe
HeucIpaBHOCTEH TpruOOpoB. BricTpanBaHue rurnoTe3 Ha OCHOBAHWU UMEIOIIMXCS JTAHHBIX.
KoHcTpynpoBaHnue u MOi€IMPOBAHUE.
Brinonnenue 3aanuii o yCOBEPIICHCTBOBAHUIO MpUOOpoB. PazpaboTka HOBBIX BapHAHTOB
onbIToB. Pa3paboTka u mpoBepKa METOIUKHU SKCIIEPUMEHTaIbHOU paboThl. PaboTa B Masbix
rpynnax. AHaJIM3UPYIOT, BHIOMPAIOT U OOOCHOBBIBAIOT CBOE PEILIEHUE, 1EHCTBUS.
[IpencraBnenue pe3yabTaToOB NAPHOU, IPYNIIOBOM AESATEIBHOCTU. YYacTHE B IUAJIOTE B
COOTBETCTBUU C IIPABUIIAMH PEUEBOTO
MOBEJCHUS.
JyleKTpUYeCKHe SIBJICHHU.
Muxkpomup. Moaenu aroma, cyuecrsoBasiiue 10 Hadaina XIX. Mctopust OTKpbITUS U IEUCTBUS
rajgbBaHUYECKOTo demMeHTa. Mctopus coznanus snexkrpodopHoit mamuHbl. OnbiT Bonbra.
DIIEKTPUUYECKUI TOK B DJIEKTPOIUTAX.
JemoHCcTpanuu: (¢ UCTIOIB30BaHHEM 000pyaoBaHus «Todyka pocTay)

1. Monenu aromoB. 2. ['anpBaHnYecKue MEeMEHTHI. 3. DIeKTpodOopHOit
MamuHbL. 4. OnbeiTel BonsTa u ['anpBanmy.
Jlaboparopusie paboTsl: 1. Co3gaHue ralbBaHUYECKUX IEMEHTOB U3 TIOJIPYYHBIX CPEICTB. 2.
DIIEKTPUUECKHUI TOK B )KUJIKOCTSIX CO3/IaHUS «30JIOTOTO KIIFOUHUKA .
XapakTepucTuka OCHOBHBIX BUJOB JI€ATEIbHOCTH:
VYpaBistoT CBOEH MO3HABATEIHLHON M Y4€OHOMU e TEIbHOCTHIO MMOCPEICTBOM IMTOCTAHOBKH
1esel, MIaHuPOBaHUs, KOHTPOJIS, KOPPEKLIUU CBOUX JIEUCTBUI U OLIEHKHU YCIIEIIHOCTH
ycBoeHus. CpaBHHUBAIOT CIIOCO0 U PE3yNIbTaT CBOMX JEHCTBUM ¢ 00pa3IIOM - TUCTOM
conpoBoxaeHus. OOHAPYKUBAIOT OTKIOHEHU. OO TyMBIBAIOT IPUYUHBI OTKJIOHEHHUH.
OcCyHIeCTBISIIOT CAMOKOHTPOJIb U
B3aMMOKOHTPOJIb. Vcronb30BaHre U3MEPUTENbHBIX TPUOOPOB. BrIMonHeHne T1a00paTOPHBIX U
MpaKkTUYeCKuX padboT. JIMarHocTuKa U yCTpaHEHHE HEUCIIPABHOCTEW MpuOopoB. BeicTpanBanue
TUIIOTE3 HA OCHOBAaHUM UMEIOLIUXCS JaHHBIX. KOHCTpynpoBaHue U MOJIeTUPOBaHUE.
DJIeKTPOMATrHUTHBIE SIBJIEHHS.
MaruauTtHoOe 1oJjie B BemecTBe. MarHuTHasi anHomanus. Marautaeie 0ypu. PasHoBunHoCTH
AIEKTPOU3IMEPUTENBHBIX TPUOOPOB. Pa3HOBHUIHOCTH SJIEKTPOABUTATEIIEH.
JlemoHcTpanuu (¢ ucnonb3oBanueM 00opynoBanus «Todka pocTay): 1. HarnsaHocthb
MOBE/ICHUS BEIIECTB B MarHUTHOM T1oJie. 2. [Ipe3entanuu o
MarHUTHOM TI0JIe 3eMJIM U O MarHUTHBIX OypsiX. 3. JleMoHcTpanust pa3HOBUAHOCTEMN
AIEKTPOU3IMEPHUTENBHBIX TIPUOOPOB. 4. HarnmsqHoCTh pa3sHOBUIHOCTEH SIEKTPOIBUTATEIICH.
Jlaboparopusbie paboTsl: 1. MccnenoBanue pa3inyHbIX 3JE€KTPOU3ZMEPUTENIBHBIX TPHUOOPOB.



XapakTepHUCTUKA OCHOBHBIX BUJIOB I€ATEIbHOCTH:
VYHpaBisioT cBOeH MMo3HABaTENbHON U y4eOHON ASITENbHOCTBIO MOCPEICTBOM MOCTAaHOBKH
LieJIeH, TUTAHUPOBAHUS, KOHTPOJISI, KOPPEKIIMK CBOUX JCHCTBUM U OLICHKH YCIIEIIHOCTH
ycBoeHust. CpaBHHBAIOT CLIOCO0 M pe3yIbTaT CBOUX JICHCTBUI € 00pa3IOM - TUCTOM
corpoBokaeHus. OOHapyKUBaIOT OTKIOHEHHs. OO yMBIBaOT NPUYMHBI OTKIOHEHHH.
OcCy1IeCTBISIIOT CAMOKOHTPOJIb U
B3aMMOKOHTPOJIb.
OnTuyeckue siBJICHUS.
VcTOYHUKH CBETa: TEILIOBBIE, IIOMUHECLIEHTHBIE, HCKYCCTBEHHBIE. 1I3roTOBIEHNE KaMepHlI -
00CKypa u ucciieIoBaHNe N300pakeHUs C TOMOILBIO MOJeNI. MHOTOKpaTHOE H300pakeHne
IIpeIMeTa B HECKOJIBKUX IUIOCKUX 3epKasiaX. M3roTOBUTH NEPUCKOI U C €r0 MOMOLIBIO IIPOBECTH
HaOmoieHus. [IpakTuueckoe HCI0JIb30BAaHUE BOTHYTBIX 3€pKall. 3pUTENIbHbIE WIIIIO3UH,
IIOPOKIaeMBbIE
npesioMieHueM ceera. Mupaxu. PazBurre BOJIOKOHHOM ONTHUKU. Mcionb30BaHue 3aKOHOB CBETA
B TEXHHUKE.
JlemoHcTpanuu(c ucnoiab3oBaHueM obopynoBanus «Touka pocTtay)

1. Paznuunble HCTOYHUKH cBeTa. 2. M300paskeHue mpeaMeTa B HECKOIbKIX
MJIOCKUX 3epKajax. 3. M300pakenne B BOTHYTHIX 3epKajnax. 4. Micnonb3oBaHue BOJIOKOHHON
ONTUKU. 5. YcTpoiicTBO poTOannapaToB, KHHOIPOEKTOPOB, KAJIEH0CKOIIOB.
JlaboparopHbie paboTsl: 1. M3roToBiieHne KaMepsl - 00CKypa B HCCieI0BaHUE H300paKEeHUS C
nomouibo Mozend. 2. [Ipaktuueckoe npuMeHeHNe IUIOCKUX 3epkail. 3. IIpakTruueckoe
MCII0JIb30BaHUE BOTHYTHIX 3epKajl. 4. MI3roToBiIeHNE IEpUCKOIIa U HAOII0AEHUS C TIOMOIIIbIO
MOJIETIH.
XapakTepHucTUKa OCHOBHBIX BUJIOB JI€ATEIbHOCTH:
VYHpaBisiioT cBOeH O3HABATENILHON U y4eOHOM 1eATeIbHOCTBIO OCPEICTBOM IIOCTAHOBKU
LeJIel, INTAHUPOBAaHUs, KOHTPOJIS, KOPPEKIMU CBOUX JIEUCTBUI U OLICHKH YCIICIIHOCTH
ycBOEHHMs. BbIenstor u GopMynupyroT M03HABATENIbHYIO LeNb. BRIIENAI0T KOJINYECTBEHHbIE
XapaKTepUCTUKU OOBEKTOB, 3a/laHHbIE cl10BaMU. [[pMHUMalOT MO3HABATENIbHYIO 1I€]Ib U
COXPAHSIIOT €€ ITPH BBIIIOJHEHUU
yueOHbIX AercTBUN. OCO3HAIOT cBOU AeicTBUs. VIMEIOT HaBBIKM KOHCTPYKTUBHOT'O OOIIEHUS B
MaJIbIX rpymmnax.
Yenosek u nmpupoaa
ABTOMaTHKa B HaleH ku3HU. [IpuMepbl HCIIONb30BaHNs aBTOMAaTHYECKUX YCTPONCTB B HAYyKE,
Ha TPOU3BOACTBE U B ObITY. CpenctBa cBsizu. Paano u teneBuaeHue. AbTepHATUBHBIC
UCTOYHUKHU 3Hepruu. Busl anexkrpoctanuuii. Heo6X0aAMMOCTh SKOHOMHMH IPUPOIAHBIX PECYPCOB
U UCTOJIb30BaHMS, HOBBIX SKOJIOTUYHBIX U Oe30macHbIX TexHojoruil. Hayka u 06e3omacHocTh
JOJIEH.
HemoHncTpanuu: 1. poromarepualibl U ciaaiibl o TEME.
JlaGopatopHsbie paboTsl: 1.M3ydyeHue nefcTBUiA CPEACTB CBA3U, PAANO U TEJIEBUICHUS.
XapakTepHucTuKa OCHOBHBIX BUJIOB JI€ATEIbHOCTH:
CamocrosTenbHO GOPMYIHUPYIOT MTO3HABATENBHYIO 33/a4y. Y MEIOT (MM pa3BUBAIOT)
CIIOCOOHOCTH C TMOMOIIBI0 BOIIPOCOB JI0OBIBATh HEIOCTAOILYI0 HH(POPMAIHIO.

Paznen 3: Opranusanus 3aHATHH
Hauano yueOHbIX 3aHsTHI — | ceHTSIOps
OxoH4aHue yuyeOHbIX 3aHATHI — 26 Mast
KonnuecTBo yueOHBIX Henenb — 34
3anatus npoBoAsaTcs 1 pa3 B HeAento no 45 MuH
®opMbl KOHTPOJIA: 3a4ETHI, TECT, 3alIUTa IPE3CHTAI[MH, AaHKETUPOBAHUE, TPOCKTHI.
DopMbI U METOAbI Pa00THI
B nporiecce 3aHATHI HCTIONB3YIOTCS pa3inyHble (POPMBI 3aHATHIL: pacckas, CEMHHAP,
NPaKTUYECKHUE 3aHATH, CAMOCTOSITEIIbHBIE TBOPUECKUE PAOOTHI YHAITHXCS, JICKITUH.



Memoobt, 6 0CHOBE KOMOPBIX J1€HCUM CROCOD OP2AHUZAUUU 3AHAMUA:

CJIOBECHBIH (yCTHOE M3JIOKEHHE, Oecena, paccKkas, JEKIUs U T.1.),
HaIrISIIHBIN (TIOKa3 BUJIEO U MYJbTUMEIUMHBIX MAaTEPUAJIOB, MILTIOCTPAIIUNA, HAOIIOCHUE, TTOKa3
(BBITIOJIHEHUE) yuHTeIeM, paboTa mo oOpasity u ap.),
MIPaKTUYECKHUH (BBITTOJTHEHHE padOT MO MHCTPYKIITMOHHBIM KapTaM, CXeMaM H Jp.).

Memoobl, 8 0CHO8E KOMOPHIX J1EHCUM YPOBEHD 0eAMEIbHOCHU Oemell:

00BACHUTEIIBHO-WILTFOCTPATUBHBIN (€TH BOCHPHHUMAIOT U YCBAMBAIOT FOTOBYIO HH(GOPMAIIHUIO),
PEIPOAYKTUBHEIH (ydaluecsi BOCIIPOU3BOISAT OTYICHHBIC 3HAHUS U OCBOSHHBIC CTIOCOOBI
JIESATEIILHOCTH ),
POOJIEMHBIH (TTeAaror CTaBUT MPOOIEMY U BMECTE C JCTHbMH HIIET ITyTH €€ PEIICHUs,
IBPUCTHYCCKUHN (TIPOOJIEMBI CTaBATCS JCTHMH, UMH M IPEJIAralOTCsl CIIOCOOBI €€ PeIeHHUS
YaCTUYHO-TIOMCKOBBIHN (ydacTue AeTel B KOJUIEKTUBHOM MOKMCKE, PEIICHNE TIOCTABICHHON
3aJ]Ja4l COBMECTHO C YUHUTEIIEM),

UCCIIEIOBATEIbCKHUI (CaMOCTOsTeNIbHAS TBOpUYECKast paboTa yJamuxcs).

Memoowvl, 6 0cHOGe KOMOPBIX Nedcum Gopma opzanHu3ayuu 0esAmeabHOCmU YUauuxca Ha
3AHAMUAX:

(bpoHTaIBHBII — OHOBpEMEHHAst paboTa CO BCEMU y4YalllUMUCH.
WH/IMBUIYaJIbHO-(DPOHTANIBHBINA — YepeIOBaHNE UHINBUIYAIBHBIX U (PPOHTAIBHBIX (popm

paboTHI,

IpyNIOBOM — opraHu3anus paboThl B TpyImmax,
WH/IMBUYaJIbHBIA — HHAMBUyalbHOE BBIIIOJIHEHUE 3a/1aHUM, peleHre npoOieM.

Pa3znen 4: KaJIeHIlapHO-TeMaTH‘IeCKOe IJIAHUPOBAHHUE 8 kiacce

Ne Tema ypoka Hcnosab3oBanue
n/n o0opynoBaHusl HEHTPA
€CTEeCTBEHHOHAYYHOM U
TE€XHOJIOTHYeCKOM
HanpaBJICHHOCTel
«Touka pocra»
BBoanoe 3anstue. Llenn u 3amaun kypca. TexHuka Kommeroreproe
1 0€30I1aCHOCTH. o0opy10BaHue
Pa3HooOpasue TemioBbIx siBIeHUH. TemnoBoe pacmmpeHne Kommnsrorepnoe
2 TeJl. o0opy10BaHue
JlaboparopHas padota «/3MeHeHus AJIMHBI TeNa MPU ObopynoBanue s
HArpeBaHUU U OXJIAXKICHUNY. 71a00paTOpHBIX paboOT
¥ YICHUYECKHUX
3 OIBITOB
Tennonepenaua HabGmroeHre TemaonpoBOIHOCTHA BOBI U O6opynoBanwue st
4 BO3/yXa. JeMOHCTpaui
JlaGopaTtopHast pabota «/3mepenne yaenpbHOU TeTTOEMKOCTH O6opynoBanue st
5 Pa3IMYHBIX BEILIECTBY. nmabopaTopHBIX padboT
[TnaBnenue u orBepaeBanue. JlaboparopHas padora Y YICHUYECKHUX
«OT1nuBKa napauHOBOTO COJIIATUKAY ombITOB (Ha Oaze
6 KOMILIIEKTOB 111 OI'D
JlaGopaTtopHnast pabota «Habmronenue 3a rmiaBaeHuEM JIba O6opynoBanue st
1a00paTOpHBIX paboOT
Y YICHUIECKHUX
7 ONBITOB




Pemenune OJIMMITMA/IHBIX 3a/1a4 Ha YPAaBHCHUC TCIIJIOBOT'O

O6opynoBanue st

8 OataHca JEMOHCTPAITHI
Pemenue onmuMmnuaHabix 3a7a49 Ha pacdET TEIIOBBIX O6opynoBanue st

9 IPOLIECCOB JEMOHCTpALHii

10 Jlaboparopus kpuctamiorpadum.
Hcnapenue u KOHIEHCaIHsl. O6opynoBanue st

11 JIEMOHCTPALIUI
CocraB armocdepsl, HaOIIOeHHE NTepexo/ia HeHAChIIIeHHbIX | O0opyaoBaHue st

12 NapoB B HACHIIICHHBIE. JIEMOHCTpAIHA
BnaxxHocTh Bo3ayxa Ha pa3HbIX KOHTUHEHTAaX O6opynoBanue st

13 JIEMOHCTpAIHA
Mukpomup. Mojaenu aToMa, CyIeCTBOBaBIIME O HAaYaa Ob6opynoBanue ams

14 XIX JIEMOHCTPAIIHHA

15 Vcropust OTKpBITUS U JEUCTBUS FaJIbBAHUYECKOIO IJIEMEHTA Kommnsrorepnoe

16 Hcropust co3panus 251eKTpoHOPHOM MaIIMHbBI o0opynoBaHue
OmnbiTel BonbTa. DNEeKTPpUYECKUM TOK B DJIEKTPOJIUTAX. Kommbroreproe

17 o0opyoBaHue
Pemenue onmMmua HbIx 3a7a9 Ha 3aKOHBI MOCTOSHHOTO ToKa | O0opymoBaHue st

18 JEMOHCTPALNI
Habumroenne 3aBUCHMOCTH CONTPOTUBIIEHUSI IPOBOHUKA OT O6opynoBanue st

19 TEMIEPATYPHIL. JTEMOHCTPAINI
JlaGopaTtopHast pabora «OrnpeeseHrne CTOMMOCTH O6opynoBanue JyIst
M3PACXOJO0BAHHOM 3JIEKTPOIHEPTUH 110 MOILITHOCTH nmabopaTopHbIX padboT
MOTPEOUTENIS U T10 CUETIHKYH U YYCHUYIECKHIX

onbITOB (Ha Oa3ze

20 KoMIuiekToB Jiyist OI'D
Pemenune onmmMnua HbIx 33729 Ha TEIUIOBOE JCHCTBHUE TOKA Oo6opynoBanue ams

21 JEMOHCTpALINM
DNEeKTPOMArHUTHEIC SIBIICHUS. DJIEKTPOU3MEPUTEIILHBIC ObopynoBanue aist

22 npuOOpBHIL. JEMOHCTpALMH

23 MarnuTtHas anoManusi. Marautasie Oypu O6opynoBanue ajs

24 Pa3HOBUIHOCTH DIEKTPOABUTATEIIECH. JEMOHCTPALIUI

25 Wcrounnku cBeTa: TEIIOBBIC, TIOMHUHECIICHTHBIC O6opynoBanue st
DkcrnepuMeHT HaOmroAeHrne. MHOTOKpaTHOE U300paKeHNE JI€MOHCTpALUN

26 peMeTa B HECKOJIBKUX IJIOCKUX 3epKaJlax.
M3roToBUTH IEPUCKOII U C €r0 MOMOIIBI0 TPOBECTH O6opynoBanue st

27 HaAOJIFOIEHUS JIEMOHCTpPAIHI
[TpakTHYecKkoe UCTIOIh30BaHIE BOTHYTHIX 3€pKal Ob6opynoBanue aist

28 J€EMOHCTpPALNI
3puTeNbHbBIE WILTFO3UN, TIOPOXKIAEMBIE TIPETIOMIICHIEM CBETA. Oo6opynoBanue ais

29 Mupaxu. JEMOHCTpALIUMA

30 Pa3BuTHE BOJIOKOHHOW ONTHKHU

31 Vcnonp30BaHne 3aKOHOB CBETA B TEXHHUKE

32 ABTOMAaTHKa B HaIlIEH KU3HU. Kommbrorepaoe

33 Panuo u renesunenue obopynoBaHue
ATnbTepHATUBHBIE HCTOUHUKU SHEPTUU. Buabl
anextpoctanuii Hayka cerogus. Hayka u 6e30macHOCTh

34 JOAEH.




