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TOUKA \! POCTA

Ilnanupyembie pe3yibTaThl OCBOCHHS JONMOJTHUTEIbHON 001IePa3BUBAIOILCH POrPaAMMBbI €CTECTBCHHO-HAYYHOM

M TeXHOJIOTHYeCKOoM HamnpaBJCHHOCTHA «DPu3uKa B 3ajlavdax M IKCIICpuMEeHTax», B 8 KJ1accax.
3axoH Poccuiickoit ®enepanun «O6 odpazoBanuu B Poccuiickoit dexepannu» ot 29.12.2012r. Ne273-03;
denepanbHbI TOCYIApCTBEHHBIH 00pa30BaTENIbHBIN CTAaHAAPT OCHOBHOI'O OOIIEro 0o0pa30BaHMUs, YTBEPIXKICHHBIM INpuka3oM  MuHoOpHayku Poccuu oT

AN

31.05.2021 Ne 287 "O6 yrBepxkeHNH (eaepaabHOro 06pa3oBaTeNbHOr0 cTaHAapTa OCHOBHOTO 0011ero oopazoBanus"

v' MeroauuecKre peKOMEH IA|HU 110 CO3JaHuI0 U (DYHKIIMOHUPOBAHHIO B OOII€00PA30BATEBLHBIX OPraHU3aIIUsIX, PaCIIONIOKEHHBIX B CEILCKOM MECTHOCTH U MAJIbIX
ropojiax, HEHTPOB 00pa30BaHMs €CTECTBEHHO-HAYYHOW U TEXHOJIOTMYECKON HampaBieHHocTel oT 25 HosOps 2022 roxa.

v B coorserctBuu ¢ OOIT OO0 MBOY «Bopucosckas cpeanss o01eodpa3oBaTenbHas MIKOJIay 3alIeCOBCKOro pailona AnTaiicKoro Kpas

v' TIpuMepHOIli IporpaMMe OCHOBHOIO 001IEro 00pa3oBanus 1o ¢Gusuke (0a30BbIA yPOBEHB).

Peanuzanus nmporpaMMbl CIIOCOOCTBYET TOCTHIKEHUIO CICAYIOMNX Pe3yJabTATOB
JINYHOCTHBIE:

B chepe AMYHOCTHBIX YHUBEPCAIBHBIX YU€OHBIX ACHCTBUHN yUaIINXCs:

* y4eOHO-TI03HABATENbHBII HHTEpEC K HOBOMY Y4eOHOMY MaTepuaty U crocodaM perieHus HOBOM 3a1auu;

* OpHEHTAIMS HAa MOHMMAaHWE MPHYMH yClieXa BO BHEY4YEOHOH NEATeNbHOCTH, B TOM YHCIE Ha cCaMOaHAaJIU3 M CaMOKOHTPOJb
pe3ynbTaTa, Ha aHaJu3 COOTBETCTBHSI PE3yIbTaTOB TPEOOBAHUSM KOHKPETHOM 3a/1auu;

* CIIOCOOHOCTH K CAMOOIICHKE Ha OCHOBE KPUTEPUEB YCIIEITHOCTH BHEYUEOHOM S TEIIbHOCTH;

Obyuarowuiics NOLY4UM 803MONCHOCMb Ol POPMUPOBAHUA!

* BHYTPEHHEH MO3UIMU IIKOJIbHUKA HAa YPOBHE MOJIOKUTEIBHOIO OTHOIIEHUS K LIKOJE, MOHMMaHUs HEOOXOAUMOCTH YUYEHUS,
BBIPKEHHOTO B Mpeo0IagaHuy y4eOHO-TT03HABATEbHBIX MOTHBOB;

MeTanpeaMeTHbIe:

B chepe peryasiTUBHBIX YHUBEPCATHHBIX YICOHBIX TCUCTBUM YUaIIUXCS:

* IUIAHUPOBATh CBOM JCHCTBUS B COOTBETCTBUU C TOCTABICHHOU 3a/a4deil M yCIOBUSMHU €€ peaau3aiui, B TOM YUCIIE BO
BHYTPECHHEM ILJIAHE;

* YIUTHIBATh YCTAHOBJICHHBIC MTPaBUJIa B INIAHUPOBAHUHU M KOHTPOJIE CIIOc00a PeIeHNS,

* OCYIIIECTBIIATh UTOTOBBIN U TIOMIATOBBIA KOHTPOJb IO PE3YIIbTATY;

* OICHWBATh MPABUIBHOCTH BBIMOJTHEHUS JCHCTBUS Ha YypPOBHE AaJCKBATHONW pETPOCTCKTUBHONW OIGHKH COOTBETCTBUS
pe3yabTaTOB TPEOOBAHUSIM JAaHHOM 3a/1auu U 3aJa4HOU 00J1acTH;
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* QJICKBaTHO BOCIIPUHUMATh MPEJIOKEHUA U OLICHKY YUUTEIJIEH, TOBAPUILEH, POAUTENIEU U APYTUX JTIOIEH;

* pa3au4aTh Coco0 U pe3yibTaT ACHCTBUS.

Obyuarowuiics NOTY4YUmM 803MONACHOCHb HAYYUMCA!

* B COTPYJHUYECTBE C YUUTEJIEM CTABUTh HOBbIE YUEOHBIE 3a/1a4H;

* POSIBIISATH O3HABATEIbHYIO HHUIIMATUBY B yY€OHOM COTPYAHUYECTBE;

* CaMOCTOATENILHO aJIeKBATHO OIICHUBATh MPABWIBHOCTH BBITIOJHEHUS JEUCTBHUS U BHOCUTh HEOOXOIUMBIE KOPPEKTUBHI B
UCITOJIHEHUE KaK IO X0y €r0 Pealn3aliu, TaK U B KOHIIE IEVCTBUA.

B cdepe no3HaBaTeJbHBIX YHUBEPCATBHBIX YUSOHBIX IEUCTBUN yUaIIUXCS:

* OCYHIIECTBJISITh IMOUCK HeoOXonaumon WHGOpMAIMU JUIsl BBITIOJIHEHHUS BHEYYEOHBIX 3aJaHUil C HMCMHOJb30BAHHEM Y4eOHOM
JUTEpaTypbl M B OTKPBITOM HWH()POPMAIIMOHHOM MPOCTPAHCTBE, OJHIUKIIONEINN, CIPABOYHUKOB (BKIIOYAs JJICKTPOHHBIC,
(G poBbIE), KOHTPOIUPYEMOM IPOCTPAHCTBE

HNuTepHera;

* OCYUIECTBJIATH 3aMKCh (PUKcalKio) BEIOOpOUYHOM HHPOpMAIIUK 00 OKpYKaIOIIeM MUPE U 0 ce0e caMOM, B TOM YHUCIIE C
oMoIb0 HHCTpyMeHTOB UKT;

* CTPOUTH COOOIIIEHUS, TPOEKTHI B YCTHOM U MUCbMEHHON (hopMme;

* IPOBOJIUTH CPAaBHEHUE U KIACCUDUKAIIIIO TIO 33JaHHBIM KPUTEPHSIM;

* YCTaHABJIMBATh IPUUYNHHO-CIIECTBEHHBIE CBSA3U B U3YYAEMOM KPYT€ SIBJICHUI;

* CTPOUTH PACCYXKJI€HUS B (POpME CBA3U MPOCTHIX CYKJIEHUN 00 00bEKTE, €r0 CTPOCHUH, CBOMCTBAX U CBA3AX;
Obyuarowuiics NOIYYUM 803MONCHOCMb HAYUUMBCA!

* OCYIIECTBISTh PACIIUPEHHBIN MOUCK MHPOPMAIIUU C UCIIOJIB30BAHUEM PECypcoB OMOINOTEK U ceTH MHTepHeT;

* 3aIMCHIBaTh, GUKCUPOBATH HHPOPMAIIUIO 00 OKPYKAIOIIUX SBICHUSIX C TOMOILI0 HHCTpyMeHTOB MKT;

* OCO3HAHHO U MPOU3BOJIBHO CTPOUTH COOOLIEHHUS B YCTHOM U MUCbMEHHOU (hopMme;

* OCYIIECTBIIATH BRIOOP Hanboiee 3(pPEeKTUBHBIX CITOCOOOB pelIeHUs 3a1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHIA,

* CTPOUTH JIOTHYECKOE PACCYKIACHUE, BKIIOUYAIOIIEE YCTAHOBICHUE IPUYUHHO-CIICICTBEHHBIX CBS3EH;

* MOTYT BBIMTH Ha TEOPETUYECKUI YPOBEHBb PELICHUS 3a/1a4: PELICHUE 10 ONPEICIICHHOMY IUIaHY, BJIaJICHUE OCHOBHBIMU
MIPUEMaMH PEIIEHNs, OCO3HAHUS AEATEIBHOCTH 10 PEMICHUIO 3aJaUU.

B cdepe koMMyHHUKATUBHBIX YHUBEPCAIbHBIX YUEOHBIX ICHUCTBUN yUalIUXCsl:
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* aJeKBAaTHO WCIONH30BaTh KOMMYHUKATHBHBIE, TIPEXKJE€ BCETO - pEYEBBIE, CPEACTBA /I PEIICHUS Pa3INuHBIX
KOMMYHHUKATHBHBIX 3324, CTPOUTh MOHOJIOTHYECKOE COOOIICHHE, BIAJACTh TUATOTHYECKON (OPMOIT KOMMYHUKAIIMH, UCTIONB3YS,
B TOM umcie cpeactBa u unctpymeHTsl UKT u auctanimonHoro oOuieHus;

* JIOMyCKaTh BO3MOXXHOCTh CYIIECTBOBAHMUSA y JIOACH pa3iMUHBIX TOYEK 3PEHHSA, B TOM YHCJIE HE COBMAJAIONINX C €ro
COOCTBEHHOM, 1 OPMEHTUPOBATHCS HA MO3UIINIO MTAPTHEPa B OOIICHUN U B3aUMOICHCTBHH;

* YYUTHIBATh Pa3HbIE MHEHUS U CTPEMUTHCS K KOOPJUHAIINH PA3TMYHBIX TIO3HUIINIA B COTPYTHUYIECTBE;

* popMynHpoBaTH COOCTBEHHOE MHEHHUE U MO3UIIHIO;

* JIOTOBAPUBATHCS M MPUXOIUTH K OOIIEMY PEIICHUI0 B COBMECTHOW JAESITETHbHOCTH, B TOM YHCIE B CHUTyallUd CTOJIKHOBCHHSI

MHTEPECOB;

Ob6yyarowuiicsa noay4um 603MOHCHOCMb HAYUUMBCAL:

* YYUTHIBATHh U KOOPJAUHUPOBATH B COTPYJHUYECTBE OTIMYHBIC OT COOCTBEHHOW MO3UITUU IPYTHX JIOJICH;

* YYUTHIBATh PAa3HbIC MHEHUSI 1 HHTEPECH H 00OCHOBBIBATH COOCTBEHHYIO MO3HUIIHIO;

* IOHUMATh OTHOCUTEIHLHOCTh MHEHHUH U MOAXO00B K PEIICHHUIO TPOOIEMBI;

* QpryMEHTHPOBATh CBOIO MO3UIIMIO U KOOPJUHHUPOBATH €€ C MO3UIMAMHU IMapTHEPOB B COTPYAHUYECTBE NMPH BBIPAOOTKE 0OIIETo

pEILIeHHs B COBMECTHOH JIEATEIbHOCTH;

* 3a/1aBaTh BOMPOCHI, HEOOXOIUMBIE JJISl OPraHU3aLUU COOCTBEHHOH EATEIILHOCTH U COTPYAHUYECTBA C MAPTHEPOM;

* OCYIIECTBIISATH B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE HEOOXOIUMYIO B3aUMOIIOMOIIb.

IIpeameTHbIE:

- OPUEHTHUPOBATHCS B SIBICHUAX M 00BEKTAX OKPYXKAIOIIETO MUPA, 3HATh TPAHUIIBI UX IPUMEHHUMOCTH;

- IOHUMATh OTpeAeIeHUs (PU3NIECKUX BETUYUH U TIOMHUTH OIpeAeIsIomue Gopmysl;

- MIOHUMATh KaKuM (PU3MUECKUM MPUHIIUIIAM ¥ 3aKOHAM TOIYUHSIOTCS T€ WM HHbIE 0OBEKTHI U SIBJICHUS TIPUPOJIBI;
- 3HAaHWE MOJIEJH IMOMCKA PEIICHHUH JIJIs 337124 10 (hU3UKE;

- 3HaTh TEOPETUYECKUE OCHOBBI MATEMATHKHU.

- IpUMEYaTh MOJICIH SIBJICHHH U 00BEKTOB OKPYXKAIOIIETO MUPA;

- AHAJIM3UPOBATH YCIOBUE 3a/1a4H;
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- nepeOopMyIUpPOBATH U MOJIEIUPOBATH, 3AMEHATh UCXOHYIO 3aJa4y APYTou;

- COCTaBIIATH IUIAH PELICHNUS;

- BBIJIBUI'aTh U NIPOBEPATH MPEJIAracMble U PELIEHUS TUIIOTE3bL;

- BJIAJIETh OCHOBHBIMH YMCTBEHHBIMH ONIEPALIUSMH, COCTABIISIIOIIMMH IIOUCK PELICHUS 3aJa4H.

Conepxxanue nporpaMMbl BHEYPOUHOM 1esITeJIbHOCTH
8 kiacc

TenuoBble ABJIEHUS.

TennoBoe pacimupenue tei. [Iponeccsl maaBieHust U1 OTBEPAECBAHUS, UCTIAPEHUS U

KoHeHcauuu. Temnonepenaya. BiaxHoCTh Bo3yxa Ha pa3HbIX KOHTUHEHTAX.

Jlemoncmpayuu: 1. Habmonenue tasaust abaa B Boje. 2. CKOPOCTH UCTIAPEHUS Pa3IMYHBIX KUIKOCTeH. 3. TermoBeie ABUTATETN

OyayIero.

Jlabopamopnvle pabomer (¢ ucnoiib3oBaHueM oOopyaoBanusi «Touka pocra»): 1. V3MeHeHus AIUHBI Tela TpHU
HarpeBaHuu W oxjaxaeHuu. 2. OtnuBka mapaduHoBoro coimgatuka. 3. HaGmrogenue 3a muraBineHueM Jjipaa 4. OT 4ero 3aBUCHUT
CKOPOCTb ucrapeHus >kunkoctu? 5. HabmioieHre TerionpoBoIHOCTH BOJIBI U BO3IyXa.

Xapaxmepucmuka 0CHOBHbIX 8UO08 0esTMEIbHOCIU.

CamocTrosTennbHO  (OPMYITUPYIOT TO3HABATENBHYIO 3a/ladyy. YMEIT C TOMOIMIBI0 BOMPOCOB J00OBIBaTh HEIOCTAIOUIYIO
uHpopmarmio. Mcnons3oBanne n3MepUTEIbHBIX TPHOOPOB. BhIMonHeHre 1a00paTOpHBIX U MPAKTUYECKUX padoT. J[narHoctuka
¥ YCTpaHEHHE HEWCIIpaBHOCTEH MpuOOpoB. BricTpanBaHMe rUmoTe3 HA OCHOBAHMM MMEIOIUXCS NaHHbIX. KoHCTpynpoBaHue u
MOJIETUPOBAHUE.

BrimosiHeHHne 3amaHuii M0 YCOBEPIICHCTBOBaHUIO MprOOpoB. Pa3zpaboTka HOBBIX BapuWaHTOB OMBITOB. Pa3zpaboTka m mpoBepka
METOJIMKH SKCTIEPUMEHTAIbHON paboThl. PaboTa B Manbix rpymnmnax. AHaTU3UPYIOT, BEIOMPAIOT U 0OOCHOBBIBAIOT CBOC PEIICHUE,
nerctBud. [IpencraBinenne pe3yiapTaToB MapHOU, TPYNIOBOM JIESITEIBHOCTH. Y YaCTHE B AUAJIOTE€ B COOTBETCTBUU C NMPABWIAMHU
pPEUYEBOro MOBEACHUS.



JileKTPpUYeCKHE SIBJICHUS.
Mukpomup. Monenu aroma, cymectBoBaBiire 10 Hayana XIX. McTtopusi OTKpBITUS U JEHCTBUSL TaJIbBAHMYECKOTO 3JIEMEHTA.
UcTopus coznanus 3nekrpo@opHoil Mamnubl. OnbIT BosbTa. DneKTpUYecKUil TOK B AIEKTPOIUTAX.

Hemoncmpayuu: (¢ ncnojib3oBannem odopynoBanus «Touka pocray)
1. Mopenu atoMoB. 2. ['abBaHUYECKHE PJIEMEHTHI. 3. DIEKTPOoPOpHOH
mamuHbl. 4. OnbiTel BonbTta u ["anbBanmy.
Jlabopamopnvie pabomei: 1. Co3gaHue raJbBaHUYECKUX DJIEMEHTOB M3 MOJPYUYHBIX CPENCTB. 2. DIIEKTPUUYECKUN TOK B
KUIKOCTAX CO3/IaHMS «30JIOTOTO KIIFOYUKAY .
Xapakmepucmuka OCHOBHBIX BUJIOB JIEITEIIbHOCTH:
VYrpaBisitoT cBOeil Mo3HaBaTENbHOW U y4eOHOM AESTENBHOCTHIO MOCPEACTBOM IMOCTAHOBKHM IieNied, TUIAHMPOBAHUS, KOHTPOJI,
KOPPEKIIMHU CBOUX JCHCTBUYN U OLEHKHU YCHEIIHOCTH YCBOeHUsl. CpaBHUBAIOT CIIOCOO U pe3yibTaT CBOMX JEUCTBUI ¢ 00pa3IioM -
JUCTOM cOnpoBOXKAeHUS. OOHapYKMBaIOT OTKIOHEHUS. OOyMBIBAIOT MPUUHUHBI OTKIOHEHHH. OCYIIECTBISIOT CAMOKOHTPOJIb U
B3aMMOKOHTPOJIb. Vcmonp30BaHre M3MEPUTENbHBIX MPUOOpPOB. BbImosiHeHHe 11a0OpaTOpPHBIX U MPAKTUYECKUX padoT.
JlnarnoctTuka M yCTpaHEHHE HEeWcCIpaBHOCTEH mpuOopoB. BricTpanBaHue TMMOTE3 HAa OCHOBAHWM WMEIOIIUXCS JaHHBIX.
KoncTpyupoBanue u MoaenupoBaHue.
JJIEKTPOMATHUTHBIC SIBJICHHS.
MarnuTHoe nosie B BemiecTBe. MaruutHas aHomanus. Marautaele Oypu. Pa3HOBHAHOCTH 3IIEKTPOM3MEPUTETHHBIX TPUOOPOB.
Pa3zHOBHIHOCTH 3EKTPOABUTATEIECH.

Hemoncmpayuu (¢ ucnonb3oBanueM odopyaoBanusi «Touka pocray):

1. HarnsgHocTh MOBEAEHUS BEUIECTB BMArHUTHOM IOJIE.

2. [lpe3eHTanuu 0 MAarHUTHOM TI0JIE 3€MJIM U O MAarHUTHBIX OypsX.

3. JlemoHcTpanus pa3HOBUAHOCTEH 3JIEKTPOU3MEPUTEIBHBIX MPUOOPOB.

4 HarnsIHOCTh pa3HOBUIHOCTEH JIEKTPOIBUTATEIICH.
JlabopamopHnule pabomui: 1. ViccnenoBanue pa3audHbIX JIEKTPOU3MEPUTENIBHBIX TPUOOPOB.
Xapaxmepucmuka oCHOBHBIX 8UO08 0eSAMENbHOCIU.
YpaBisitoT CBOEH MO3HABATENIBHOW M y4eOHOW NEATEIHbHOCTHIO MOCPEJACTBOM IMOCTAHOBKU IIEJICH, TUIAHUPOBAHUS, KOHTPOJIA,
KOPPEKLHUHU CBOUX JIEUCTBUYN U OLIEHKU YCTEIMIHOCTH ycBOeHUsA. CpaBHUBAIOT CIIOCO0 M pe3yJbTaT CBOMX JEHCTBUI ¢ 00pa3LoM -
JIUCTOM CcONPOBOXKAeHUS. OOHapYKUBAIOT OTKJIOHEHUS. OOyMBIBAIOT MPUUYHUHBI OTKIOHEHHH. OCYIIECTBIISIIOT CAMOKOHTPOJIb U
B3aMMOKOHTPOJIb.



Onrnueckue siBJIeHUS.
HcTouHuKM CBeTa: TEIUIOBbIE, JIIOMUHECLIEHTHbIE, HCKYCCTBEHHbIE. WM3roToBieHne Kamepbl - OOCKypa U HCCIEJI0BaHHE
M300paKEHUs C MOMOIbI0 MOJENH. MHOTrOKpaTHOE M300pakeHHE NpeIMeTa B HECKOJIbKHUX IUIOCKUX 3epKanax. M3roroBuTh
MEPUCKON U C €ro MOMOIIbIO MpoBecTH HaOmtoAeHus. [IpakTuueckoe UCIOIb30BAHUE BOTHYTHIX 3€pKai. 3pUTENIbHbIE UILTIO3UH,
OPOKIAEMBIE
npeoMIIeHHEM cBeTa. Mupaxu. Pa3BuTre BoTOKOHHON ONTUKH. VCIOab30BaHNE 3aKOHOB CBETA B TEXHUKE.

Hemoncmpayuu(c ucroab3oBanueM ooopynosanus «Touka pocray)
1. PaznuyHblie nCTOYHUKH cBeTa. 2. M300paxeHne npeaMera B HECKOJIbKUX
IJIOCKUX 3epkamax. 3. M3o0paxeHnue B BOTHYTHIX 3epkanax. 4. HMcmonb3oBaHHE BOJIOKOHHOM ONTHKU. 5. YCTpPOMCTBO
¢doToanmnapaToB, KHHOMPOEKTOPOB, KAJIEHIOCKOOB.

Jlabopamopnvie pabomwi: 1. V3rotoBneHue kamepbl - 0OCKypa W HCCleJIOBaHUE H300paKEHUsS] C TIOMOIIBI MOJACHIH. 2.
[IpakTHueckoe npuMeHeHNe TIOCKUX 3epkai. 3. [IpakTuueckoe UCOJb30BaHUE BOTHYTHIX 3epKail. 4. MI3roToBieHUE neprckona
1 HaOJIIOJIEHUS C TIOMOIIIBIO MOJIEITH.

Xapaxmepucmuka 0CHOBHBIX U008 0esTMELbHOCIIU.

VYpaBisitoT cBOel MO3HABATENbHON M y4eOHOU AEsITeNIbHOCTHIO MOCPEICTBOM IMOCTAHOBKHU LeJieH, TUIaHUPOBAHUS, KOHTPOJIS,
KOPPEKIMHU CBOUX JIEUCTBUM U OIEHKU YCIICIIHOCTH YCBOEHUA. BriaensoT u GopMynIupyroT no3HaBaTEIbHYIO 11€7b. BhIaensoT
KOJIMYECTBEHHBIE XapaKTEPUCTHUKU OOBEKTOB, 3a/laHHbIE ciIoBamMH. [IpMHMMAIOT MO3HABATENBHYIO IEb U COXPAHSIOT €€ TpH
BBIIIOJIHEHUU

y4eOHBIX eicTBri. OCO3HAIOT CBOU JeHCTBUSA. IMEIOT HaBBIKM KOHCTPYKTHBHOTO OOIICHHS B MaJIbIX TPYyIIaXx.

Yes10Bek M IpUpoaa

ABTOMAaTHKa B Hailed >ku3HU. [IpuMepsl UCMONIB30BAHUS ABTOMATHYECKUX YCTPOMCTB B HayKe, Ha MPOMU3BOJCTBE U B OBITY.
CpenctBa cBsizu. Panno u TteneBuaeHue. AJNbTEpHATUBHbIE UCTOYHUKH SHEpruu. Bunbl snekrtpoctaniuii. HeoOxoammocThb
HSKOHOMHH TPUPOJIHBIX PECYpPCOB M HCIIOJIB30BAHUS, HOBBIX AKOJIOTHYHBIX M O€30macHBIX TexHosoruid. Hayka u 6e3omacHOCTb
JIIOJIEH.

Hemoncmpayuu: 1. poromaTepuansl u cnaiiapl Mo TEME.

Jlabopamopnvie pabomul.: 1. VI3ydeHne NeMCTBUN CPEACTB CBA3H, PAJMO U TEICBUICHHUS.

Xapaxmepucmuka 0CHOBHBIX 8UO08 0eSMENbHOCIU.

CamocTtosTenbHO (HOPMYIHPYIOT MO3HABATENIbHYIO 33Jjauy. Y MEIOT (MJIM pa3BUBAIOT) CIOCOOHOCTH C MOMOIIBIO BOIIPOCOB
T00BIBATh HEJOCTAIONTYI0 HH(GOPMAIIHIO.
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JIBr>keHue Tena, OpOIIEHHOTO MO/l YIJIOM K TOpU30HTY. PaBHOMEpHOE ABUXKEHUE MO OKPY>KHOCTU. YTJ0Bas CKOpocTh. [lepuon u
yacToTa BpameHus. CKopocTb
U YCKOPEHHE MPU PAaBHOMEPHOM JABUKEHUHU MO OKPY>KHOCTH.

Jlabopamopnule pabomwi(c Mcnob30BaHueM 00opyaoBanusi «Touka pocTay):

N3yuenue npmxeHus CBOOOHO MAIAIOIIETO Tea.
N3yuenne nBMXEHUS IO OKPY>KHOCTH.
IIpumepnvle membl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM
OrnpeneneHne CKOPOCTH PABHOMEPHOTO JBIKECHHUS TIPU MCTIOJIB30BAaHUU TPEHaXKepa «OeroBasi JOPOXKKay.
Hcropudeckast peKOHCTPYKITUSI OTBITOB [ aiuiies Mo onpeaesieHHI0 YCKOPEHUs CBOOOIHOTO TafeHHUs TEll.
[TpuHIIMTIBEL paGOTHI TPUOOPOB TSI UIMEPEHUS] CKOPOCTEN U YCKOPEHUH.
[Tpumenenue cBOOOIHOTO MaIEHUs TSl U3MEPEHUSI PEaKIIUU YeJIOBEKa.
Pacuer TpaekTopun nBuKEHUS nepcoHaker pacckazoB P.Pacm.
Xapaxmepucmuka 0CHOBHBIX U008 OesiMeIbHOCU. YTEHUE U 00CY)KJICHUE TEKCTa CTaTe MHTEPHET-CAUTOB, OOCYXICHUE
JIOKJIAJIOB M MIPE3CHTAIlH, COCTAaBJICHUE U PELICHUE 3a/1a4, 00CyX)AeHHe crioco0oB pemeHus (moaroroska k OI'D o ¢usuke).
JInnamuka
Nueprmanbubie cuctembl otrcueta. Cuna. 3akoHbl HproTona. JIBWKeHHE Tejla MOJ JEUCTBUEM HECKOJIbKUX Cui. JIBikeHue
CUCTEMBI CBA3aHHBIX Tell. J[MHAMUKa paBHOMEPHOIO JBHM)KEHHUS MaTE€pUaIbHON TOYKM MO OKpykHOCTH. Knaccel cui. 3akoH
BCEMUPHOIO TATOTeHUs. [|BUkeHne mianeT. MiIcKkycCTBEHHbIE CITy THUKH.
Conneunas cucrema. Mcropus pa3Butus npeacrasiennii o Becenennoit. Ctpoenue u 3Bontonus BeeneHHOM.

Jlabopamopnule pabomui(c ucnoab30BaHueM 00opyaoBanusi «Touka pocTay):

N3mepenue macchl Tena € HMCHOJIB30BAHUEM BEKTOPHOTO pAa3JIOKEHUsI Cuibl. M3ydeHne KHUHEMAaTUKd W JAUHAMUKU
PAaBHOYCKOPEHHOTI'O JIBUKEHUS (Ha mpuMepe MalinHbl ATByaa). M3ydueHue TpeHus: CKOJIbKEHHUS.
lIpumepnvie memovl NPOEKMHBIX U UCCTEO0BAMENLCKUX PAOOM:
Hcropuueckast peKOHCTpYKIUs onbIToB KynoHa 1 AMOHTOHA MO OMPEIENICHUIO BEJIMUMHBI CHIIBI TPEHUSI CKOoJibkeHusl. [lepBbie
HCKYCCTBEHHBIE CITyTHUKHU 3€MIIH.
Kak ornnuarorcss MexaHM4eCKHE MPOLECCHhl Ha 3eMiieé OT MEXaHMYeCKHX mnporeccoB B kKocmoce? Tema COnHEYHOU CHUCTEMBL.
OTKpbITHA Ha KOHYUKE Tepa.
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Xapaxmepucmuka 0CHOBHBIX 8U008 OeameNbHOCmU. YTeHHE U 00CYK/I€HHE TeKCTa CTaTell MHTEPHET-CANTOB, 00CYKIEeHUE
JIOKJIAJIOB ¥ MPE3EHTALNi, COCTAaBJICHUE U peUIeHUE 3a/1ay, 00CyxkAeHre croco0oB pemieHus (moaroroska k OI'D no ¢usuke).
NMmnyibce. 3aK0H cOXpaHEeHUs] MMITYJIbCA
Nmnynec. U3mMeHeHne umnyiibca MaTepuaibHON TOUKU. Cructema Teil. 3aKOH COXPaHEHUS! NMITYJIbCA.
IIpumepnvle membl NPOEKMHBIX U UCCTEO08AMENLCKUX PAOOM
PeaxtuBHOe nBuxkenue B npupoae. Paccienoanue /ITII ¢ momoripro 3aKk0oHa COXpaHEHUs UMITYJIbCA.
Xapaxmepucmuka 0CHOBHbIX 81008 OesmelbHOCMU.: YTEHUE U 00CYKIEHUE TEKCTa CTaTell MHTEPHET-CaliTOB, 00CYXKICHHE
JIOKJIAJIOB M MpPEe3eHTAallNil, COCTAaBJICHUE U peUIEHUE 3a/1ay, 00CyxkAeHne croco0oB peuieHus (noaroroska k OI'D no gpusuke).
CraTuka
PaBHOBecue Tesra. MoMeHT CHIIBL. Y CIIOBUSI paBHOBECHs TBEpAOTO Tena. [IpocTeie MexaHU3MBL.

Jlabopamophule pabomoi (¢ HCMOJIb30BaHNEM 000pynoBanns «Touka pocray):

Omnpenenenne NEHTPOB MACC PA3NIMYHBIX TEJ (TPH c11ocoba).
IIpumepnvle membl NPOEKMHBIX U UCCTEO08AMENLCKUX PAOOM
[IpuMmeHeHne TpoCThIX MEXaHU3MOB B CTPOUTENIBCTBE: OT 3eMIISTHKU 0 HeOockpeba. MccnenoBanre KOHCTPYKIMK BETOCUIIEA.
Xapaxmepucmuka 0CHOBHLIX U008 OesiMelbHOCU. YTEHUE U 00CY)KJICHUE TeKCTa CTaTe MHTEPHET-CAalTOB, OOCYXICHUE
JIOKJIAJIOB U MPE3eHTAaIlH, COCTAaBJIEHUE U PElIEHUE 3a/1a4, 00Cyx)AeHre criocoOoB perieHus (moaroroska k OI'D no ¢usuke).
MexaHu4veckue KoJae0aHUsA U BOJTHbBI
Mexannueckue kojeOanus. IIpeoOpazoBaHue SHEPruu NPU MEXaHUYECKUX KojIeOaHUAX. MaTeMaTH4ecKuid W NPYKUHHBIN
masTHUKH. CBOOOIHBIC, 3aTyXaIOIIME U BBIHYKICHHbIE KojeOanus. Pesonanc. Mexanndeckue BOiHbBL. [[TMHA ¥ CKOPOCTH BOJIHBI.
3BYK.

Jlabopamopnule pabomwi (¢ HCTOJIb30BaHNEM 000pynoBanus «Touka pocTay):
N3ydenne kosieOaHMI HUTSIHOTO MasSTHHUKA.
IIpumepnvle membl NPOESKMHBIX U UCCTEO08AMENLCKUX PAOOM
CtpyHHBIE My3bIKaJIbHBIE MHCTPYMEHTHI. KonebaTenpHbIe CUCTEMBI B IPUPOJIC U TEXHHUKE.
Xapaxmepucmuka 0CHOBHBIX U008 OeamenbHOCmU. YTEHHE U 00CYKI€HHE TEKCTa CTaTell HHTEPHET-CANTOB, 00CYKIEHUE
JTIOKJIaJIOB M MPE3CHTAIlMM, COCTaBJICHUE U PEIIEHUE 3a/1a4, 00CYKAeHHUE CITOco00B perieHus (moaroropka k OI'D no ¢usuke).
DJIEKTPOMATHUTHBbIE KOJIEOAHUA W BOJIHbBI
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[lepemennslil 3nexkTpuueckuii Tok. KonebaTtenbHbiii KOHTYp. BriHyXaeHHbIE U cBOOOAHBIE DM KosebaHusi. DM BOJIHBI U UX
CBOMCTBA.
IIpumepnvle memvl NPOEKMHBIX U UCCTEO08AMENLCKUX PAOOM
[IpuHOHNIBI paTuOCBSI3U U TeneBUACHU. BiausHre DM u3nydeHuil Ha )KUBbIE OpraHu3Mbl. M3roToBIIEHHE YCTAHOBKH JJIS
J€EMOHCTpAIMU ONBITOB 0 DM,
OnextpomaruuTHoe usnyyenne CBU-neun. Mcropuueckas peKOHCTPYKIMS ONBITOB AMIIepa.
Xapaxmepucmuka OCHOBHbIX 8UO08 OesimelbHOCMU: YTEHUE U 00CYKIEHNE TeKCTa CTaTel MHTEPHET-CATOB, 00CYKIEeHUE
JIOKJIAJIOB M MpPEe3eHTAallNil, COCTAaBJICHUE U peUIEHUE 3a/1ay, 00CyxkAeHne croco0oB peuieHus (noaroroska k OI'D no gpusuke).
OnrTuka
Uctounuku cera. [[eiicTBUs cBeTa. 3aKOH MPSIMOJMHENHOTO paclpOCTPAHEHUsI CBETA. 3aKOH OTpakeHus cBeTa. IlocTtpoeHue
N300paKEeHUH B IJIOCKOM 3€pKaje.
3aKOH NPEJOMJICHHS] CBETa HA IUIOCKOW TIpaHUIE JIBYX OJHOPOAHBIX Mpo3pauHbIX cpend. lIpenomineHune cBera B Ipu3MeE.
Hucnepcust cBeta. SIBneHue mONHOrO BHYTpeHHero oTpaxkeHus. Jluuzpl. Toukue nuu3bl. [locTpoeHue u300pakeHU,
co37aBaeMbIX TOHKUMHU JUH3aMH. [ 11a3 u 3penne. Onrtuyeckue mpuodophl.

Jlabopamopnule pabomwi(c Ncnob30BaHueM 00opyaoBanus «Touka pocTay):
DKcnepuMeHTalIbHAsl TPOBEPKA 3aKOHA OTPAKEHUSI CBETA.
N3mepenue nokasarens NpearoMIICHUS BOJIBI.
N3mepenune GoKyCHOT0 pacCTOSIHUS COOMPAFOICH JIMH3HI.
IIpumepnvle membl nNPOEKMHBIX U UCCIEO08AMENLCKUX PADOM.:
Hcrtopus uccinenoBanus CBETOBBIX SIBIICHUN.
Hcroprueckast pekOHCTpYKLHU Teneckona [ anues.
N3roroBneHne KamenmocKona.
Xapaxmepucmuka 0CHOBHbIX U008 OeamelbHOCmU. YTCHHE U 00CYKIeHHE TeKCTa CTaTel MHTEPHET-CANTOB, 00CYKIECHUE
JIOKJIaJIOB M MPE3CHTAIlUM, COCTaBJICHHUE U PEIIeHUE 3a/1a4, 00CyKJIeHHue cnoco0oB pemnieHus (moaroroska k OI'D no dusuke).
duU3nKa aTOMa U ATOMHOTI0 siApa
Crtpoenne atoma. [lornomenue u ucnyckanue cBera aromamu. Onrtuyeckue crekTpbl. OnbiTel Pezepdopna. [Inanetapuas
Mozenb atoma. CTpoeHHe aTOMHOTO siipa. 3aps0BOE U MacCOBOE yucia. SiepHble CUIbl. DHEPTUs CBSI3U ATOMHBIX siJIep. 3aKOH
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paanoaKkTUBHOrO pacnaga. Anbda- u 6eta-pacnaasl. IlpaBuna cmemenus. SAnepHsie peakuu. Jlenenue u cunres aaep. AaepHas
sHepreTuka. Mcrounnku sHeprun CosiHIA U 3Be31. Perucrpanus saepHbIX U3IydeHUl. BinsiHue painOaKTUBHBIX U3JIyYEHHUN Ha
KUBbIE OpraHu3Mbl. Jlozumerpus. DKoJI0ruyeckrue mpooaeMsl SI€pPHON SHEPTETUKU.

IIpumepHuvie memvl NPOEKMHBIX U UCCIE008AMENLCKUX PAOOM.!

Hctopus nzydenuss aroma.

Nzmepenue KIIJ[ conneunoit 6atapeu.

HeBuanmele u3iyyeHus B CIIEKTPE HATPETHIX TEIL.

Xapaxmepucmuka 0CHOBHbIX 8UO08 OesmelbHOCMU.: YTEHUE U 00CYKIEHUE TEKCTa CTaTell MHTEPHET-CaliTOB, 00CYXKICHHE
JIOKJIAJIOB M MPE3eHTAallH, COCTaBICHUE U pelIeHUE 3a/1a4, 00CykaeHHe crioco0oB pemieHus (moaroroska k OI'D no ¢usuke).
®opMbl OPraHu3anu 00pa3oBaTeJILHOrO Mpomecca:

- TpYIIOBasi;

- UHIMBUyaJIbHAs;

- ppoHTaNBHAS.

Beayumme TexHos0oruu:

Hcnonp3yroTcsi  2JIEMEHTHl  CIEAYIOUIMX  TEXHOJOTMH:  NpOEeKTHas, MpoOJeMHOro  o0ydeHus, UH(POPMAIMOHHO-
KOMMYHUKAIIMOHHAsI, KPUTUYECKOT'O MBIILIJIEHHSI, TIPOOJIEMHOI0 AUAIOra, UTPOBasl.

OcHoBHBIE MeTOBI PA0OTHI HA YPOKe:

Benymumu meronamu o0ydeHus ABISIOTCS . YaCTUYHO-TIOUCKOBOM, METOJT MaTEMATUYECKOTO MOJIEIMPOBAHNUS, aKCHOMATUYECKHI
METO/.

DopMbI KOHTPOJIA:

Tak kak 3TOT Kypc SBJIsI€TCS JOTOJIHUTENBHBIM, TO OTMETKA B Oajllax HE CTaBUTCS.

VYyamuiicss yautcs oneHUBaTh ce0s U APYTrux caM, 4TO MO3BOJISET pa3BUBaTh YMEHHUS CaMOaHalU3a U CIOCOOCTBYET Pa3BUTHUIO
CaMOCTOSITEJIbHOCTH, KaK CBOMCTBY JIMYHOCTH y4aullerocs. BBIABIEHHE NPOMEKYTOYHBIX M KOHEUHBIX PE3YyJbTAaTOB yYallUuXCs
MPOUCXOANT Yepe3 MPAKTHUECKYIO NeATEIbHOCTD; 3a4€THBIE PaOOTHI:

* TeMmaThyeckas MojbopKa 3aJady pazIU4YHOTO YPOBHS CJIOXKHOCTU C IPEACTAaBICHHEM pa3HBIX METOJOB pPEUICHHUs B BHJE
TEKCTOBOI'0 JOKYMEHTA, Mpe3eHTaluuu, (pdu-aHuManuu, BUeopoanKka mwin Web - crpanuubl (caiira)

* BBICTaBKa IIPOEKTOB, IIPE3CHTALINM;



KanennapHo-temaTnuyeckoe niiaHMpoBaHue 8 Kjiacce

Ne Hara Tema ypoka Hcnoan3oBanue [Ipumeuanue
1/ | MpOBEICHHS 000py/10BaHMS LIEHTPA
ILnan | ®akr €CTeCTBEHHOHAYYHOMI 7
TeXHOJIOTH4ecKoii
HanpasJjeHHOcTel «Touka pocray»
1. Benenue (14)
BBognoe 3ansitie. Llenmu u 3amaum kypca. Texnumka | KommberorepHoe o6opymoBaHue
1 0€30MacHOCTH.
2. TemuioBbie siBiaenus (12 1)
Pa3noobOpa3zue  TeroBbix  sBieHuid.  TemnoBoe | KommbroTepHoe oOopynoBanue
2 pacuIupeHue TeJ.
Jlaboparopras pabora Ludposas mabopaTopus 1o
; «I3MeHeHHsT UIMHBI Tela TpU HArpeBaHuU U dusuKe (yaeHHuecKas)
OXJTAXKJICHUI.
Tennonepenaua HaGmiogenue  termonpoBogHOCTH | OO0pyIOBaHUE I JEMOHCTPALIUMA
4 BOJIBI M BO3/IyXa.
Jlaboparopras pabora ‘ [upposas  mabGoparopus 10O
35«3Mmepenne yIeabHOM TeIIOEMKOCTH Pa3InyHbIX dusHKe (yueHnueCKas)
S BEILIECTBY.
[1naBnenue u oTBEpAEBAHUE.
Jlaboparopnas pabota «OTmiuBka mnapaduHOBOTO
6 COJITATHKAY
JlaGopaTtopHas pabota «HalOiroieHne 3a miaBJIeHHeM [Mudposas mabopaTopus Mo
7 ThAa» busuke (yueHHIECKas)
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Pemenne OJIMMITHAJHBIX 3aaa4 Ha  ypaBHCHUC

8 TEII0BOro OanaHca
Pemenune omuMmuaaHBIX 3a7ad Ha PacdeT TEIIOBBIX
9 MPOIIECCOB
10 Jlaboparopus KpucTayiorpaduu.
11 Hcnapenue n KOHIEHCAIUA.
CocraB atmocdepsbl, HabIOIeHNE TTepexo/ia
12 HEHACBIIEHHBIX ITAPOB B HACKINICHHBIC.
13 BrnakHOCTB BO3/yXa Ha pa3HBIX KOHTHHEHTAX

3. dnexkTpuueckue siBjieHust (84)

Muxkpomup. Moaenu aroma, CyilecTBOBaBIIME 0

14 Havana XIX
Hctopus OTKpeITUS M JACUCTBUS T'aJIbBAHUYECKOTO
15 MeMeHTa
16 Hcrtopust co3zpanust 51eKTpoGOpHOM MaIIUHbBI
17 OnbiThl BosibTa. DNEKTpUUECKUH TOK B 3JIEKTPOJIUTAX.
PemicHNe  OJNMMIMWAAHBIX  3adad  Ha  3aKOHBI
18 MMOCTOSTHHOTO TOKa
HaOIFOICHIT 3aBIUCHMOCTH COTIPOTHUBIICHUS
19 MIPOBOJHHUKA OT TEMIIEPaTYpHI.
JTabopaTopHas paooTa
partoprai p . | Hudposas  maGoparopust 1o
«Ormnpenenenue CTOMMOCTH U3pacxo/I0BaHHON
AIIEKTPOIHEPTHH [0 MOITHOCTH MOTPEOUTENS U TIO busuke (yueHmuecKas)

20 f,‘{éTLII/IK » o
ellenné OMMMITHAIHBIX 3a4a4 Ha TEIUIOBOE NEWCTBUE

21 TOKa

4. JICKTPOMUATIHATHLIC ABJICHUN (39)

22

aﬂeKTpOMaTHI/ITHLIe SIBJICHUA.

VIV PU IOV I LV/IDIIDIY POV DT,

£9 IVIArHUTHAs daHOMAJIW?. IVIATHUTHBIC OYpHU

19
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24 ‘ ‘ ‘ Pa3HOBUIHOCTH 2IIEKTPOABUTATEIIEH. | ‘
5. OnTuveckue siBjeHus (74)
25 VICTOYHUKY CBETA: TETUIOBBIE, IOMUHECIIEHTHBIE [Mudposas mabopaTopust Mo
DKCIEPUMEHT HaOIIOICHHE. usuke (yueHudeckas)
MHorokpaTHOe N300pakeHHE MPEAMETa B HECKOIBKIX
26 IJIOCKHUX 3epKajax.
H3roroButh mEpUCKON U C €ro MOMOIIBIO MPOBECTH
27 Ha6II0IeHUs
28 [IpakTryeckoe UCIOIb30BaHUE BOTHYTBIX 3€pKall
3puTenbHble WILTIO3UH, TOPOKIaeMble MPEIOMIICHUEM L[I/I(prBaSI JIa60paT0pI/IH 1o
29 ceTa. Mupaxu. ¢usuke (yaeHHUECKast)
30 Pa3BuTHE BOJIOKOHHOW ONITHKH
Hcnonb30BaHue 3aKOHOB CBETA B
31 TEXHHUKE
6. UesroBek u mpupoaa (44)
32 ABTOMaTHKa B HaleH KHU3HU . LluppoBast 1adbopaTopus 1o
33 Panumo u reneBuneHue (bl/BHKe (yIIeHI/IT{eCKaﬂ)
AJbTEpHATUBHBIC UCTOYHUKI
34 sHepruu. Bujsl anekTpocTanimi
35 Hayxka cerognsa. Hayka u 0€3011acHOCTD JTFOAEH.







JIncr xkoppekTnpoBKH padoueil mporpaMMbl

Hara ypoka [ara Conepsxanne KoppeKTUpoBKH (Tema (OO0CHOBaHME MPOBEIACHUS PexBuzutel nokymenta  Iloanuck
I10 IUIaHY NPOBEICHUS  YpOKa) KOPPEKTUPOBKHA ( mata u Ne mpukasa) 3aMECTUTEIIS
1o gaxty JUpEKTOpa 10
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