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Ilnannpyembie pe3yjbTaThl OCBOEHUSI IPOrPaMMbl BHEYPOYHOM 1eATeIbHOCTHCIKCIIEPUMEHTAPUIl 10 pu3nKe)
(c ucmosib3oBanueM odopynoBanus «Touka pocra») B 7-9 Kilaccax.
Peanu3zanust mporpaMMbl CIOCOOCTBYET TOCTHXKEHUIO CIEIYIOUIUX Pe3yJIbTATOB:

JIndyHOCTHBIE:

B cepe TMUYHOCTHBIX YHUBEPCATbHBIX YU€OHBIX TEHCTBUN yUAIIUXCS:

* yueOHO-TI03HABATEIbHBIN HMHTEPEC K HOBOMY YYEOHOMY MaTepHally M cliocodam peleHus: HOBOM 3a/1auu;

* OpPHEHTAllMsl Ha MOHMMAaHUE MPUYHMH YyCIieXa BO BHEYUYEOHOM NEATEeIbHOCTH, B TOM YHCJIE Ha CAMOAHAIU3 U CaMOKOHTPOJb
pe3ynbTaTa, Ha aHaJu3 COOTBETCTBUS Pe3yJIbTaTOB TPEOOBAHUAM KOHKPETHOU 3a1auH;

* CIMIOCOOHOCTH K CAMOOIICHKE HA OCHOBE KPUTEPUEB YCIIEITHOCTH BHEYUEOHOM IEATEIbHOCTH;

Obyuarowuiicsi NOAYYUM 803MONCHOCIL OJisL POPMUPOBAHUSL:

* BHYTPEHHEH MO3UIMM IIKOJIbHUKA HAa YPOBHE IMOJIOKHUTEIHHOTO OTHOILIEHHUS K IIKOJIe, MOHUMaHUsI HEOOXOJUMOCTH YUYECHUS,
BBIPQKEHHOTO B Mpeo0IalaHiy y4eOHO-TI03HABATEIbHBIX MOTHBOB;

* BBIPQ)KEHHOW YCTOWUYMBON y4eOHO-II03HABATEIbHOM MOTUBALIMY YUCHHUS;

* YCTOWYMBOTO yueOHO-TI03HABATEILHOTO HHTEpEca K HOBBIM OOIIKMM cIioco0aM perieHus 3a1ad.

MeTtanpeaMeTHbIe:

B cdepe peryJassTHBHBIX YHUBEPCATBHBIX YICOHBIX JECHCTBUI yUalUXCS:

* [JJAaHWPOBATh CBOW JICHCTBHS B COOTBETCTBUHU C TIOCTABJICHHOW 3a/Jaueii M YCIOBUSIMH €€ peali3alid, B TOM YHCJIE BO
BHYTPEHHEM ILJIaHE;

* YIUTHIBATh YCTAHOBJICHHBIC MTPaBUjIa B TUIAHUPOBAHUHU U KOHTPOJIE CIIOCO0A PEIIeHUS;

* OCYIIECTBIISATH UTOTOBBIN U MOMIATOBBIA KOHTPOJb MO PE3yIbTaTy;

* OIICHMBATh MPABUIBHOCTH BBHITIOJHECHHS JIECUCTBHS HA ypOBHE aJICKBATHOM OIIEHKHM COOTBETCTBUS PE3YJbTaTOB TPEOOBAHUSM
JIAHHOM 3aJ1a4M ¥ 3aJ]a4HOi 001aCTH;

* QJICKBaTHO BOCIIPUHUMATH MPEIJIOKECHUS U OLICHKY YYUTEJICH, TOBApULIEH, POAUTENICH U IPYTUX JIFOJCH;
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* pa3IMyaTh Coco0 U pe3yiabTaT AEHCTBUS.

Obyuatowuticsi NOAYYUM 803MONCHOCHL HAYUUMCAL:

* B COTPYJAHUYECTBE C YUUTEJIEM CTAaBUTh HOBbIE yUeOHbIC 3a/1a4H;

* MIPOSIBJISITH TTO3HABATEIBHYIO HHUITUATUBY B YYEOHOM COTPYAHUYECTBE;

* CaMOCTOATENIbHO aJ€KBaTHO OIIEHUBATh MPABUIBHOCTb BBHITIOTHEHUS JEHCTBUS M BHOCUTH HEOOXOJIMMbIE KOPPEKTHUBHI B
UCIIOJTHEHUE KaK TI0 XOJIy €ro peajan3alliu, TaKk U B KOHIIE ACHCTBUS.

B cdepe nozHaBaTeNbHBIX YHUBEPCATHHBIX YUCOHBIX JECHCTBUM yUalTUXCS:

* OCYIIECTBJISITh MOUCK HEOOXOAMMOW HHGOPMAIMK IS BBITIOJHEHUST BHEYYEOHBIX 3aJlaHM C MCMIOJb30BAHUEM YUEOHOM
JUTEpaTypbl U B OTKPHITOM HH(POPMAIMOHHOM MPOCTPAHCTBE, HHIUKIONEANM, CIHPAaBOYHUKOB (BKJIIOYAsi DJIEKTPOHHBIE,
(G pOBbBIE), KOHTPOIUPYEMOM IIPOCTPAHCTBE

WNHutepnera,;

* OCYHIECTBJIATH 3amuch (PuKcainio) BHIOOPOUYHON HHPOpManuu 00 OKpY’KarolleM MUpEe U O cebe caMOM, B TOM YHCIE C
noMoupro nHCTpyMeHToB UKT;

* CTPOUTH COOOIIIEHHUS, TPOEKTHI B YCTHOM M MUCbMEHHOU (popme;

* POBOJIUTH CPABHEHHUE U KIIACCU(DUKAIIUIO TIO 3aIaHHBIM KPUTEPHSIM;

* YCTaHABJIMBATh IPUYUHHO-CIIEICTBEHHBIE CBA3U B U3y4aeMOM KPYT€ SIBJICHUN;

* CTPOUTDH PACCYXKJIEHUS B (pOpMeE CBSI3U MPOCTHIX CYKJIECHUI 00 00BEKTE, €ro CTPOSHUHU, CBOWCTBAX U CBA3SX;

Obyuarowuiics noay4um 803MOHNCHOCHb HAYUUMBCA!

* OCYIIECTBIISATH PACIIUPEHHBIN MOMCK MHPOPMAIIMU C UCIIOIB30BAHUEM pecypcoB OubOInoTek ucetn MHTEpHET;

* 3aITUCHIBATh, PUKCUPOBATH MHGOPMAIINIO 00 OKPYKAIOIIMX SBIECHUAX C TOMOIIbI0 HHCTpyMeHToB UKT;

* OCO3HAHHO M MPOU3BOJIBHO CTPOUTH COOOIICHHS B YCTHON M MHUCHbMEHHOU Qopme;

* OCYIIECTBIISATH BBIOOP Hanboee 3 (HhEeKTUBHBIX CITOCOOOB pEIISHUs 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHIA;

* CTPOUTH JIOTUUECKOE PACCYKICHUE, BKIIOYAONIEE YCTAHOBJIECHUE IPUUYNHHO-CIIEICTBEHHBIX CBS3€EH;

* MOTYT BBIUTH Ha TEOPETHUYECKHUM YPOBEHb PEIICHUS 3aJay: PEIICHHE IO OMNPEIEICHHOMY IUIaHy, BJIaJ€HUE OCHOBHBIMHU
MpUEMaMHU PEIICHUS], OCO3HAHUS JIESITEIbHOCTH 110 PEUICHUIO 3a]]a4H.

B chepe koOMMYHHUKATHBHBIX YHUBEPCATBHBIX YUEOHBIX JECHCTBUN yUaIlUXC:
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* aJeKBAaTHO WCIIOJB30BaTh KOMMYHHKAaTHUBHBIC, TMIPEXKIE BCETO - pEYEBBIC, CPEICTBA /IS PEIICHUS Pa3IUIHBIX
KOMMYHHUKATHBHBIX 33/1a4, CTPOUTHh MOHOJIOTHYECKOE COOOIIEHNUE, BIAJETh AUATOTHIECKON (POPMO KOMMYHHUKAIIMH, UCTIONB3YH,
B TOM umclie cpeactBa u uHcTpyMeHThl UKT u auctaHimoHHOro o0IIeHs;

* JIONMYCKaTh BO3MOXHOCTh CYIIECTBOBAaHUS y IIIOJEH pa3MMYHBIX TOYEK 3pEHHUs, B TOM YHCJIEC HECOBIAJAIONUX C €ro
COOCTBEHHOM, 1 OPHEHTHUPOBATHCS HA TIO3UIIMIO MMapTHEpPa B OOIIICHUH U B3aUMOICHCTBHH,

* VUUTHIBATh Pa3HbIC MHEHUS U CTPEMUTHCS K KOOPAMHALIMN PA3INYHBIX MO3UIIUN B COTPYIHUYIECCTBE,

* popmynupoBaTh COOCTBEHHOE MHEHHUE U MTO3UIHUIO;

* JIOTOBApUBATHCS M MPHUXOJUTH K OOIIEMY PEIICHHI0 B COBMECTHOW ACSITENbHOCTH, B TOM YHCIIE B CHUTYAIllMU CTOJKHOBEHHUS
MHTEPECOB;

Obyuarowuiics NOIYYUM 803MONACHOCTNL HAYYUUMBCA!

* YYUTHIBATh U KOOPJAMHUPOBATH B COTPYIHUUYECTBE OTIIMYHBIC OT COOCTBEHHOU MO3UIINN APYTUX JIFO/ICH;

* VUUTBHIBATh PA3HbIC MHEHHUS U MHTEPECHI U 00OCHOBHIBATH COOCTBEHHYIO MO3UITHUIO;

* IOHUMATh OTHOCUTEIILHOCTh MHCHHU U TIOJIXOJ0B K PEIICHHUIO MPOOIEMBI;

* aQpryMEHTHPOBAThH CBOIO MO3UIIMIO U KOOPAMHUPOBATH €€ C MO3UIUSAMH MapTHEPOB B COTPYAHUYECTBE MPH BBIPAOOTKE 0OIIero
peLIeHHs B COBMECTHOH JI€ATEIbHOCTH;

* 3aJ1aBaTh BOMPOCHI, HEOOXOAUMBIE IJIsi OPTaHU3AIMH COOCTBEHHOM NIEATEFHOCTH U COTPYIHUYECTBA C TAPTHEPOM;

* OCYILECTBIIATH B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYJTHHYECTBE HEOOXOAUMYIO B3aUMOIIOMOIIIb.

IIpeameTHbIE:

- OPUEHTUPOBATHCS B SABJICHUSIX U 00BbEKTaX OKPYIKAIOIIETO MUPA, 3HATh TPAHUIIBI KX TPUMEHUMOCTH;

- IOHUMATh ompeeraeHs GU3NUECKIX BETUYUH U TIOMHUTD OMpenesomue GopmMyIb;

- MIOHUMATh KaKuM (U3UYECKUM MPHUHIIUIAM U 3aKOHAM MOAYUHSIOTCS T€ WM WHbIE 0OBEKTHI U SBJICHUS IPUPOJIBL;
- 3HAaHWE MOJIETU TIOUCKA PeIIeHUH IS 3a7a4 1Mo (HU3UKE;

- 3HaTh TEOPETUYECKNE OCHOBBI MATEMATHKHU.

- IpUMEYaTh MOJICTH SBJICHUN M O0BEKTOB OKPYKAOIIETO MUPA;

- AHAJIM3UPOBATH YCIOBUE 33/1a4H;



TOUKA \\’pocm

- nepeopMyIupOBaTh U MOJEIUPOBATh, 3AMEHATh UCXOAHYIO 3a7auy APYroi;

- COCTaBJIATH IJIaH PELICHUS;

- BBIJIBUTATh U TPOBEPATH MPEJIaracMble JIsl PEIIEHUS TUIIOTE3bL;

- BJIaJIETh OCHOBHBIMUA YMCTBEHHBIMU OIEPAIUSIMHU, COCTABIISIIOIINMU IMOUCK PELICHUS 3a1a4H.

Conep:xxanue nporpaMMbl BHEYPOUYHOM /1€ TeIbHOCTH
7 kaacc

BBenenue. Beognoe 3anstue. Llenu u 3agaun kypea. Texnuka 6€30MacHOCTH.
PoJib SKCIIepUMEHTA B JKM3HU YeJI0BEKA.
Teopus: WV3yuynTh OCHOBBI TEOpWUU TMOTpentHocTel. IlorpemrHOCTH TpPSAMBIX W KOCBEHHBIX HW3MEpPEHWH, MaKCHMaJlbHasl
MOTPEIIHOCTh KOCBEHHBIX M3MEPCHHUH, ydYeT TMOTrPeIIHOCTeH W3MEPEeHH Tpu IOoCTpoeHun rpadukoB. IIpencraBieHue
pe3yIbTaTOB U3MEpeHuid B opme TabyuIl U TpaduKoB.

Ilpakmuxa: OCHOBBI TEOPUU TOTPEIIHOCTEH MPUMEHSATh NP BBIIIOJIHEHUH SKCIEPUMEHTAIBHBIX 3a7a4, MPaAKTHYECKUX
paboT.(c HcmoJib3oBaHueM odopyaoBanus «Touka pocTay)
Xapaxmepucmuka 0CHOBHbIX 8UO08 0esIMENbHOCTNU
[IpuBoauTh MpUMEpHl 00BEKTOB M3y4deHUs] (GU3UKH ((U3UUYECKHE SBICHHS, (DU3NUECKOE TEJIO, BEIIECTBO, (HU3UUYECKOE IOJE).
Ha6mronate u aHanmu3upoBaTh Gpu3ndecKue siBeHus ((PUKCHPOBATh M3MEHEHUsI CBOMCTB 0OBEKTOB, CPABHUBATH UX U 0000IIATH).
[To3HaKOMUTBCS € IKCIIEPUMEHTAILHBIM METOJIOM HcclieoBaHus mpupoibl. COopka nmpubopoB U KOHCTpYKIui. Mcnons3oBanue
U3MEPUTEIBHBIX TPUOOPOB. BrinoaHeHne 1a00paTOPHBIX U MPAKTHUECKUX paboT. JIMarHocTUKa U yCTpaHEHHUE HEUCTIPAaBHOCTEN
npubopoB. BricTpanBaHue runore3 Ha OCHOBAHWY UMEIOIIHNXCS JTAHHBIX.
Mexanuka.
Teopus: PaBHOMepHOE U HEepaBHOMEpHOE ABMXeHHE. [ padudeckoe mpencraBieHue nBwkeHusa. Pemenue rpadudeckux 3amnad,
pacdyeTr MyTH M CPEAHEW CKOPOCTH HEPABHOMEPHOTO IBIKeHUsA. [loHsTHe wHepiuu u wHEpTHOCTU. LleHTpobexHas cuna.
[Tpumenenne qaHHBIX GU3HNYECKUX MOHSATUN B )KU3HEACSITEILHOCTH YelioBeka. Cuiia ynpyrocTd, Cuiia TPCHHS.
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llpakmuxa: ViccnenoBaHnue 3aBUCHMOCTH CWJIbl YIPYTOCTH, BOSHUKAIOIIEH B MPYXKUHE, OT CTENEHU AedopMaluu MPYKUHBI.
Omnpenenenne K03 GUIMCHTa TPEHUS Ha TpuOoMeTpe. (¢ HCmoJb30BaHueM 00opynoBanus «Touka pocTay)
NccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUSI OT CUJIBI HOPMAJIBHOTO JaBJICHUS.
Xapaxmepucmuka 0CHOBHbBIX U008 OeameTbHOCTU:
Ananu3 Ttabnun, rpadukoB, cxem. Ilowck oOBsicHeHuss HaOMOJaeMbIM COOBITHSAM. OmpenereHue CBOMCTB NPUOOPOB MO
4epTekaM U MOJEIsIM. AHaJIN3 BO3HUKAIONIUX MPOOJEMHBIX cUTyaluid. M300pakaTh cHUCTeMY KOOPIWHAT, BBIOMPATH TEJIO
oTcuéTa W CBS3BIBATH €r0 C CHUCTEMOM KoopjauHAT. McCronb30BaTh CUCTEMY KOOPJAWHAT [JIsi HU3YyUYCHHS MPSMOIUHEHHOTO
nekeHus Tena. Coopka mpuOOpPOB M KOHCTPYKIU. Vcronp30BaHne U3MEpUTENBbHBIX MPUOOPOB. BhIMoHEHNE Ta00paTOPHBIX U
NpaKTUYECKUX paboT(c Mcmojib3oBaHHeM odopyaoBanus «Touka pocra»). J[MarHocTHka W yCTpaHEHHE HEHCIPABHOCTCH
npubopoB. BricTpanBaHue rHnore3 Ha OCHOBAaHWM HMMEIONTUXCS AaHHBIX. KOoHCTpynpoBanue u MojenupoBaHue. BrlnonHeHue
3aJIaHUN TI0 YCOBEPIICHCTBOBAaHMIO MPUOOPOB. Pa3paboTka HOBBIX BapuUaHTOB OMNBITOB. Pa3paboTka M MpoBEpKa METOIUKHU
IKCTIIEPUMEHTATIBLHON pa0oThl. PaboTa B MajbIX rpynmnax. AHAIU3UPYIOT, BEIOUPAIOT 1 0OOCHOBBIBAIOT CBOE pEIlICHUE, ACHCTBHUS.
[IpencraBnenne pe3ynbTaTOB MapHOM, TPYIIOBOM JCATEILHOCTH. YUYacTUE B JMAJIOTE B COOTBETCTBUU C MpPaBUJIAMU PEUCBOTO
MOBE/ICHMUSI.
I'mapocraTuka.
Teopusa: 3axon Apxumena, 3akoH [lackans, TuIpoCcTaTUYECKOE AaBICHHUE, COOOIIAONINECS COCYAbl, THAPABINYECKHNE MAITUHBI.
Ilpaxmuxa: 3adauu: BBHITAJIKUBAIONIAA CUJIa B pPa3IUYHBIX CHCTEMax; NpuUOOpbl B 3adadax(cooOIIarmuecss COCYbl,
TUIPABINYECKUE MAITUHBI, PhIYary, OJOKH). DKCIIEpUMEHTATbHBIC 3a1aHHUS:
l)uzmepenue cwibl Apxumesa, 2)u3sMepeHrue MOMEHTa CUJIbI, IEUCTBYIOIIETO HA pblyar, 3)u3MepeHue
paboThl CUJIBI YNPYTOCTH TMPU TOABEME Tpy3a C TMOMOIIBIO TOJBMKHOTO WM HEMOJBIKHOTO OJ0Ka.(C mMcnonb3oBaHMem
o6opyaoBaHua «TouKa pocTta»)
Xapaxmepucmuka 0CHOBHbBIX U008 OesAmMeTbHOCUL:
Ananu3 Tabmwn, rpadukoB, cxeM. I[lonck oO0bBsicHeHHs HaOmogaeMbIM coObITHSIM. COOpka TPUOOPOB M KOHCTPYKITUH.
Hcnonb3oBanue M3MepUTEIBHBIX TPUOOPOB. BhimomHeHue 1ab0paTOpHBIX U MpaKTUYECKUX paboT. J[marHocTrka U ycTpaHEeHHE
HEUCNpaBHOCTEN MpUOOPOB. BrICTpanBaHue runoTe3 Ha OCHOBAHMHU MMEIOIIUXCS JaHHbIX. KOHCTpynpoBaHue U MOJIEIUPOBAHUE.
PaGota B mManbix rpynmnax. AHaTU3UPYIOT, BEIOMPAIOT U 0OOCHOBBIBAIOT CBOE perienwue, nerctBusd.[IpeacTaBienne pe3ynbTaToB
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MapHOM, rpynmnoBoil aestenbHOCTU. [lonroToBka cooOmIeHUN U JOKIAA0B. YYacTHEe B JAMAIOre B COOTBETCTBHUM C IMPaBHIAMHU
pEUYEBOro MOBEACHUS.

CrarTuka.

Teopus: bnok. Peryar. PaBHoBecue TBepAbIX Ten. YcinoBus paBHOBecus. MoMeHT cwibl.llpaBuiio momeHnToB. LleHTp Tsax)ecTH.
UccnenoBanue pa3nuuHbIX MeXaHUYeCcKux cucteM. KoMOMHUpOBaHHBIE 3a/1a4H, UCTIOIb3Ysl YCIOBUS PaBHOBECHS.

Ilpakmuxa: VIarotoBienue paboTaroIieii CucTeMbl OJIOKOB.

XapaxmepucmuKka 0CHOBHbIX 8U008 0esIMENbHOCTNU

Ananu3 Ttabmun, rpadukoB, cxeM. [louck oObBsicHeHUs] HaOMOIaeMbiM cOObITUSIM. OmpeneieHrne CBOMCTB MpUOOPOB MO
yepTexkaM U MOJACNSIM. AHaJIW3 BO3HUKAWOIIMX NpoOJeMHBIX cutTyanuil. HabmrogaTe neicTBUE NPOCTHIX MEXaHU3MOB.
[TozHakoMuUThCs ¢ (HU3NUECKOM MOJIENBbI0 «a0COMIOTHO TBEpHOE Teno». Pemiars 3amaun Ha NMpPUMEHEHHE YCIOBUsI(TIpaBUIa)
paBHOBecus pbruara. [IpumMeHsATh ycinoBue (MPaBUiIO) PaBHOBECHS pblyara s OObICHEHUS JEUCTBUS Pa3IMYHBIX HHCTPYMEHTOB,
UCIIOJIb3YEMBIX B TEeXHHKE M B ObITy. COOpka mnpuOOpoB M KOHCTPYKIMH. Vcmonbp3oBaHwe H3MEpPUTENBbHBIX MPUOOPOB.
BrinonHnenue 1abopaTopHbIX U MPAKTUYECKUX padoT. Juarnoctuka u

yCTpaHEHHE HEeUCIpaBHOCTEH NpuOopoB. BricTpanBaHue TuUnoTe3 Ha OCHOBAHWM HMEKOIIUXCS NaHHBIX.KOHCTpyupoBaHue u
MoJIeNTupoBaHue. BplMonHeHne 3aaHuil MO0 YCOBEPIIEHCTBOBAHUIO MMpHOOpoB.Pa3paboTka HOBBIX BAapUAHTOB OIIBITOB.
Pa3paboTka u nmpoBepka METOAMKU SKCIIEPUMEHTATIBLHON paOOTHI.

PaGota B ManbIx rpynmnax. AHaTU3UPYIOT, BHIOMPAIOT U 0OOCHOBBIBAIOT CBOE pelieHue,neiicteus. [IpeacTaBienne pe3yinbTaToB
napHOM, TpynmoBoW mesTenbHOCTH. IloaroroBka cooOmeHuitn AokiIaaoB. OCYyIIECTBISIOT CaMOOIICHKY, B3aUMOOIICHKY
NEATENIbHOCTU. Y4YacTUe B IMAJIOre B COOTBETCTBHUM C ITPABUJIAMHU PEUYEBOT0O IOBEACHHUS.

8 kiacce

TenoBbie siBJICHUS.

TennoBoe pacmmpenue tein. [Iporeccel miaBiaeHus U OTBEPAEBAHUS, UCTIAPEHUS U

KoHJIeHcaluu. Temnonepenaya. Bia)kHOCTh BO3yXa Ha pa3HbIX KOHTUHEHTAX.

Hemoncmpayuu: 1. Habnronenne TasiHus apaa B Boje. 2. CKOpOCTH UCTIAPESHUS PA3MMYHBIX KUAKOCTEeH. 3. TernmoBsie nBUraTeu

OyyIIero.
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Jlabopamopnule pabomvi(c Hcnoib3oBanueM ooopynoBanus «Touka pocray): 1. VI3MeHeHUs JUTMHBI TeJla IPU HarpEeBaHUU
n oxnaxzaeHuu. 2.01nuBka napapuHoBoro conjgatuka. 3. HaGmiogenuwe 3a miaBneHueM Jipaa 4. OT 4yero 3aBUCUT CKOPOCTH
ucnapenust xxuakoctu? 5. HabnrogeHue TeraonpoBOIHOCTH BOJIBI U BO3IyXa.
Xapaxmepucmuka 0CHOBHbBIX 8UO08 0esIMEbHOCU.
CamocTosTenbHOo (QOPMYIUPYIOT TMO3HABATENIBHYIO 3ajauy. YMEIOT C TIOMOIIbI0 BOMPOCOB JOOBIBATH HEIOCTAIOIIYIO
uHdopmanuio. Mcronb3oBaHue U3MEPUTENIHHBIX TPUOOPOB. BrinoaHeHne 1a00paTOPHBIX U MPAKTUYECKUX padoT. [lnarnoctuka
U yCTpaHEHHE HEUCIIpaBHOCTEW MmpuOOpoB. BricTpanBaHue rumnore3 Ha OCHOBAHWUHU UMEIOIIUXCA JaHHBIX. KOHCTpynpoBaHue U
MOJIETTUPOBAHHUE.
BrinonHeHnue 3amaHuii o yCOBEPIIEHCTBOBaHMIO MpuOOpoB. Pa3paboTka HOBBIX BapuUaHTOB OMBITOB.PazpaboTka u mpoBepka
METOAMKH IKCIIEPUMEHTAIbLHONU paboThl. PaboTa B MaibIx rpynmnax. AHaIU3UPYIOT, BHIOUPAIOT U 0OOCHOBBIBAIOT CBOE PEIIICHHUE,
nevictBud. IlpeacraBienue pe3ynbTaToB MAPHOM, TPYIIOBOM AEATEIBHOCTUA. YYacTUE B JUAJIOTE B COOTBETCTBUU C MpPaBUIAMU
peyueBoro
MOBEJICHUS.
DIeKTpUYeCKHe SBJICHHS.
Muxkpomup. Mogenu aroma, cymectBoBasine 10 Hadana XIX. Mcropus OTKpBITUS U JEUCTBUS T'aJlbBAHUYECKOTO AJIEMEHTA.
Uctopus coznanus snexkrpodopHoit mammubl. OnbeiT BonabTa. DaeKTpudecKuil TOK B 3JIEKTPOTUTAX.

Hemoncmpayuu:(c ucnob3oBanueM odopyaoBanus «Touka pocray)
1. Mogenu aromoB. 2. ['ansBaHUYECKHE 3TEMEHTHIL. 3. DNeKTPoHOpHO
MamuHbl. 4. OnbiTel BonbTa u ['anbBaHu.
Jlabopamopnvie pabomui: 1. Co3zgaHue rabBaHUYECKUX IJIEMEHTOB U3 MOJAPYYHBIX CPEACTB. 2. DJEKTPUUECKUN TOK B JKUIAKOCTIX
CO3JJaHHUS «30JI0TOTO KIIFOUHKA) .
Xapaxkmepucmuka OCHOBHBIX BUJIOB JIESITEIIbHOCTH:
VYrpaBisitoT cBOe MO3HABATEIbHON M Y4EOHOU JEATETHHOCTHIO MOCPEACTBOM IOCTAHOBKH II€JICH, MJIAHUPOBAHUS, KOHTPOJIS,
KOPPEKIIMU CBOUX JIEUCTBUM M OLIEHKH YCIENTHOCTU ycBOeHMs.CpaBHUBAIOT CIIOCOO M PE3yNbTaT CBOMX JEHCTBUN C 00pa3IoM -
JUCTOM CONpPOBOXIeHHS.OOHAPYKUBAIOT OTKJIOHEHUS. OO0 yMBIBAIOT MPUYMHBI OTKJIOHEHH. OCYIIECTBISIOT CAMOKOHTPOJIb U
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B3aUMOKOHTpOJIL. MICTIOB30BaHNE U3MEPUTENBHBIX MpUOOpPOB. BbiMoaHeHWe 71a00OpaTOpPHBIX U NPAKTUYECKUX  PpadorT.
JluarHocTMKa W yCTpaHEHHWE HEUCHPaBHOCTEH NpUOOpPOB. BricTpanBaHuE THUNOTE3 HAa OCHOBAHWUU HUMEIOIIMXCS JIaHHBIX.
KonctpyupoBanue u MoJaenMpoBaHue.
JJIeKTPOMATHUTHBIE SIBJICHHUS.
MarnutHoe mnojie B BeliectBe. MarHutHas aHoMaiusi. MaruutHble Oypu. Pa3HOBUAHOCTH 3JIEKTPOU3MEPUTEIIBHBIX TPUOOPOB.
Pa3HOBUAHOCTHU JIEKTPOABUTATEIICH.

Hemoncmpayuu(c ucnonb3oBanueM odopynoBanus «Touka pocra»):1. HarisiiHOCTh MOBEACHHS BEIICCTB B MArHUTHOM
nose. 2. [Ipesenrtanuu o
MAarHuTHOM ToOJie 3eMJIM U O MarHUTHBIX Oypsix. 3. JleMoHcTpalus pa3HOBHIHOCTEH AJIEKTPOU3MEPUTEIBHBIX MPUOOPOB. 4.
HarnsgaocTs pa3HOBUIHOCTEN 3JIEKTPOABUATATEIICH.
Jlabopamopnuvie pabomul: 1. ViccnenoBanue pa3iInyHbIX dJIEKTPOU3ZMEPUTETBHBIX MPUOOPOB.
Xapaxmepucmuka 0CHOBHBIX 8UO08 0eSIMEIbHOCIU!
VYrpaBnsoT cCBOEW MO3HABATEIbHOW U YUEOHOU JESATEIBLHOCTHIO MOCPEICTBOM IMOCTAHOBKU IIeJIeH, TUIAaHUPOBAHUS, KOHTPOJIS,
KOPPEKIMHU CBOMX JIEUCTBUM U OIEHKH YCHENIHOCTH ycBoeHUs.CpaBHUBAIOT CIIOCOO M pe3yJbTaT CBOMX JIEUCTBHM ¢ 00pa3loMm -
JIUCTOM COMPOBOXKAEHUSA. OOHAPYKUBAIOT OTKIOHEHUSI. OO yMBIBAIOT MPUYUHBI OTKJIOHEHHH. OCYIIECTBISIIOT CAMOKOHTPOJIb U
B3aUMOKOHTPOJIb.
OnTuyeckne siBJIeHUS.
HcTouHuku cBeTa: TEIJIOBBIC, JIIOMUHECIICHTHBIE, HCKYCCTBEHHBbIE. M3rotoBneHue kamepsl -00CKypa W HCCIEIOBaHUE
U300pa)KEHUsI C TMOMOIIBI0 MOJENU. MHOroKpaTHoe H300pakeHUEe MpeAMEeTa B HECKOJIBKHX TUIOCKUX 3epkanax. M3roroButh
MIEPUCKOI M C €r0 MOMOIIbI0 TTpoBecTH HabmoneHus.[IpakTuueckoe UCIOIb30BaHUE BOTHYTHIX 3€pKajl. 3pUTEIbHBIC WILTIO3HH,
OPOKIAEMBIE
pesoMIIeHHEM cBeTa. Mupaxu. PazpuTue BOJIOKOHHOM ONTUKHU. VICrionp30BaHNE 3aKOHOB CBETA B TEXHUKE.

Hemoncmpayuu(c ucnonb3oBanueM ooopynoBanusi «Touka poctay)
1. Paznuunble ucTouHUKH cBeTa. 2. M300paxkeHue npenMera B HECKOJIBKIX
IJIOCKUX 3epkanax. 3. HM300paxkeHne B BOTHYTHIX 3epkanax. 4. lcmnosb3oBaHHE BOJIOKOHHOW ONTUKH.S. YCTpPOMCTBO
¢doToanmapaToB, KHHOMPOEKTOPOB, KaJIEHJOCKOTIOB.
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Jlabopamopnvie pabomwr: 1. W3rotoBineHwe kaMepbl - OOCKypa W HUCCIEJOBaHHE H300pa)KEHMsI C TIOMOIIBI0 MOJACIH. 2.
[IpakTyeckoe NpUMEHEHNE TIIOCKUX 3epKail. 3. [IpakTueckoe HUCOIb30BaHUE BOTHYTHIX 3epkai. 4. M3roTtoBineHue nepuckona
1 HAOJIIOIEHHSI C TIOMOIIBIO MOJIEIH.

Xapaxmepucmuka 0CHOBHbBIX U008 OeameTbHOCTU:

VYpaBisitoT cBOed MO3HABATEIbHON M Yy4eOHOU AESATENbHOCTHIO MOCPEACTBOM IMOCTAHOBKU II€JIEH, MJIAHUPOBAHMS, KOHTPOJIS,
KOPPEKIMHU CBOMX JECHCTBUU M OLICHKU YCHEIIHOCTH YCBOCHMS.BbIensoT u popmMynupyoT no3HaBaTeIbHYIO 1eib. Boinenstor
KOJIMYECTBEHHbBIE XapAKTEPUCTUKU OOBEKTOB, 3aJlaHHbIE cioBamMH. [IpMHMMArOT MO3HABATENbHYIO 1I€JIb U COXPAHAIOT €€ MpHU
BBITIOJIHCHU U

y4eOHbIX aeicTBuil. OCO3HAIOT CBOU JeHCTBUS. FIMEIOT HaBBIKM KOHCTPYKTUBHOTO OOIIIEHUS B MAJIBIX TPYyIITIaX.

YesoBek ¥ nmpupoaa

ABTOMaTHKa B Hamied Ku3HU. [IpuMepbl MCIOIB30BaHUS aBTOMATHYECKHX YCTPOMCTB B HayKe, Ha MPOU3BOJCTBE U B OBITY.
CpenctBa cBsizu. Paano u TeneBuueHue. ANbTEpHATUBHBIE HCTOYHHMKM 3Hepruu. Bunbl snexrpocranumii. HeoOxoammocTs
HSKOHOMHH TPUPOAHBIX PECYPCOB U MCIOJIb30BAHUS, HOBBIX dKOJOTMYHBIX M Oe30macHbIX TexHojoruil. Hayka m Ge3omacHOCTh
JMIOeN.

Jlemoncmpayuu: 1. hoTomMaTepuansl U CIalIbl IO TEME.

Jlabopamopnuvie pabomul: 1.113yuenne nelicTBUI CPEACTB CBSI3H, PAIUO U TEICBUICHUS.

Xapaxmepucmuka 0CHOBHbIX 8UO08 0esIMENbHOCTNU

CamocTrosTenbHO (POPMYTUPYIOT MO3HABATENBHYIO 3aJady. YMEIT (WIH pPa3BUBAIOT)CIOCOOHOCTh C TIOMOIIBIO BOIMPOCOB
100BIBaTh HEAOCTAIONTYIO HHPOPMAITHIO.

9 kJacc
Kunemaruka
CnocoOnl onrcanuss MexaHudeckoro aBwkeHus. Cucrema otcyeta. [Ipsmonuneiinoe npuxenue. [IpsMoanHeitHoe paBHOMEPHOE

JIBUKECHUE TI0 IUIOCKOCTH. [lepeMmenieHne W CKOpPOCTh IPU PABHOMEPHOM MPSIMOJIMHEHMHOM JIBMKEHUHM MO IUIOCKOCTH.
OtHOocHuTEnbHOCTh JBWKEHUS. ClokeHue ABWKEeHWHN. I[IpuHIMN HE3aBUCMMOCTH JBHXeHU.KpuBoIMHENHOE JIBHKEHUE.
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JIBmkeHue tena, OpOUIeHHOro Moj yrioM K TOpU30HTY.PaBHOMEpHOE NBUKEHUE MO OKPYKHOCTH. YTJoBas ckopocTk. [lepuon u
yacToTa BpameHus. CKopocTb
U YCKOpPEHHUE MPU PaBHOMEPHOM JIBH)KEHHUH O OKPY>KHOCTH.

Jlabopamophule pabomoi(c cnonb3oBaHueM 06opynoBaHusi «Touka poctay):

N3yuenue aBuxeHus: CBOOOIHO MaJAI0MIEro Tea.
N3yuyenue ABM>KEHHSI IO OKPY>KHOCTH.
IIpumepnvle membl nNPOEKMHBIX U UCCIEO08AMENLCKUX PADOM:
OnpeneneHue CKOPOCTU PABHOMEPHOI'O JBUXKEHUS MPU UCTIOJIb30BAHUH TPEHAXKEpa «0eroBasi JOPOXKKay.
HcTopuueckas peKOHCTPYKIUS ONBITOB ["anuies mo onpeneneHnto yCKOpeHus: CBOOOAHOr0 MajeHus Tel.
[TpuHIMIIBEL paOOTHI TPUOOPOB 11 UBMEPEHUSI CKOPOCTEN U YCKOPEHUH.
[Tpumenenue cBOOOTHOTO MaACHUS IJI U3MEPEHUS PEAKIIMK YeI0BeKa.
Pacuyer TpaekTopuu ABMKEHUS NIEPCOHAXeEU pacckazos P.Pacmo.
Xapakxmepucmuka OCHOBHbIX U008 OesmelbHOCMU: YTEHUE U OOCYXKJIEHHE TEKCTa CTaTeld ,MHTEPHET-CalTOB, OOCYXICHHE
JIOKJIaJIOB W MIPE3EHTAIMi, COCTABIICHHUE U PEIIeHHE 3a/1a4, 00CyXJIeHne cnocoboB perieHus (moaroroska k OI'D o gusuke).
JInnamuka
Nuepunaneubie cuctembl orcueTta. Cuna. 3axkoHsl HproToHa. JIBMKeHHE Tena MOJ JEWCTBUEM HECKOIBKHX CUJ. J[BM>KeHUE
CUCTEMBI CBSI3aHHBIX Tej. JIMHaMHMKa pPaBHOMEPHOTO [BMXKEHHMS MaTEpHAIbHON TOYKM IO OKpykHOCTH.Knaccel cui. 3akoH
BCEMHUPHOTO TATOTeHUs. J|BUKeHHe mIaHeT. IcKycCTBEHHbIE CTYyTHUKH.
Conneunas cucrema. Mctopus pazsutus npeacrasieHuil o Beenennoil. Ctpoenue u sBontounst BeeneHHoi.

Jlabopamopnule pabomei(c HcnoJib30BaHHeM odopyaoBanus «Touka pocTay):

N3mepenue wmaccbl Tena C HUCHOJIb30BAaHUEM BEKTOPHOIO PAa3joKeHUs cuibl.V3yuyeHne KHHEMaTUKH W JIHUHAMUKHU
PAaBHOYCKOPEHHOI'O JIBHKEHUS (Ha MpuMepe MalinHbl ATByzAa).M3ydeHue TpeHus CKOJIbKEHHUS.
IIpumepnvle membl NPOEKMHBIX U UCCAEO0BAMENLCKUX PADOM:
Hcropuueckast pekoHCTpyKuMs onbIToB KynoHa 1 AMOHTOHA MO ONPEIEICHUIO BEJIUYHHBI CHJIBI TPEHUS CKOJbxkeHus.[lepBbie
HCKYCCTBEHHBIE CITYTHUKH 3€MIIH.
Kak ornnuarorcs MexaHM4ecKHe Mpolecchl Ha 3emiie OT MexXaHu4yeckux rmnpouneccoB B kKocMoce?Tena ConHeuHOU
cucteMbl. OTKPBITHS HA KOHYUKE Mepa.
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Xapaxmepucmuka OCHOBHBIX BUO08 OeameNbHOCmU. YTEHWE W OOCYXKJEHHE TEeKCTa CTaTed, MHTEPHET-CAaUTOB, OOCYKIEHHUE
JOKJIAJI0B ¥ TIPE3CHTAIINI, COCTaBICHUE U PEIIEHUE 3a1a4, 00CYKIeHne criocoOoB pemienus (moaroroka k OI'D o dusuke).
Nmnynabe. 3aK0H COXpaHEeHHUs UMITYJIbCA
Nmnynec. U3MeHeHne uMItynbca MaTepuaabHON TOUKU. CucTteMa Teil. 3aKOH COXPaHEHUSI UMITYJIbCa.
IIpumepnvle membl nNPOEKMHBIX U UCCAEO08AMENLCKUX PAOOM:
PeaktuBHoe nBuxenue B npupone.Paccienosanue JITII ¢ mnoMomipio 3aKk0Ha COXpaHEHUsI UMITYJIbCA.
Xapakmepucmuka OCHOBHBIX 6U008 OesimelbHOCmuU: YTeHHEe U OOCYXKJEHHE TEeKCTa CTaTell,MHTepHET-CalTOB, OOCYXIeHHue
JOKJIAJI0B ¥ TIPE3CHTAIINI, COCTaBICHUE U PEIIeHUE 3a/1a4, 00CYKIeHne crocoboB pemienus (moaroroka k OI'D o ¢usuke).
CraTuka
PaBHOBecue tena. MoMeHT cuiibl. Y ClI0BUsL paBHOBECHUS TBEPAOTO Teia. [IpocTseie MEXaHU3MBL.

Jlabopamophule pabomoi(c ucnonb3oBanueM o06opynoBanus «Touka pocray):

OmnpeeneHue MEHTPOB MACC Pa3IMUHBIX TeN (TPHU criocoba).
Ipumepnvle membl NPOEKMHBIX U UCCAEO08AMENLCKUX PAOOM:
[IpumeHeHne mpoCThIX MEXaHU3MOB B CTPOUTENILCTBE: OT 3eMJITHKH 10 HeOockpeba.ccnenoBanre KOHCTPYKIMK BETOCUTIEA.
Xapaxmepucmuka OCHOBHbIX U008 OesimelbHOCMU: YTeHHWEe W OOCYXKICHHWE TEKCTa CTaTell,MHTEepHET-CalTOB, OOCYXXICHUE
JIOKJIAJIOB U TIPE3EHTAIMi, COCTABIICHUE U PeIlIeHHe 3a/1a4, 00CyKIeHne crnocoboB perieHus (moaroroska k OI'D no duzuke).
Mexanudeckue KoJae0aHUs U BOJHBI
Mexannueckue konebanus. IIpeoOpazoBaHue HHEPrHM IMPU MEXaHWYECKUX KojieOaHusx.MaTeMaTHueCKuid W MPYKUHHBIN
MasTHUKH. CBOOO/IHBIE, 3aTyXaloIMe U BBIHYXICHHBIE KoyieOanusa.Pesonanc.Mexannueckue BOJHbBIL. [[JTMHA U CKOPOCTH BOJIHBI.
3BYK.

Jlabopamopnule pabomei(c HCOJIb30BaHHEM 000pyaoBanusa «Touka pocTay):
Nzydenune konebaHuii HUTIHOTO MasiTHUKA.
IIpumepnvle membl NPOEKMHBIX U UCCAEO0BAMENLCKUX PADOM:
CtpyHHBIE MYy3bIKaJIbHBIE HHCTPYMEHTHL. KosleOaTenbHbIE CUCTEMBI B IPUPOJIC U TEXHUKE.
Xapaxmepucmuka OCHOBHBIX 6U008 OesameNbHOCMU: YTEHUE W OOCYKICHHE TEKCTa CTaTed,MHTEPHET-CalTOB, OOCYXKIECHHE
JTOKJIAJ0B M IIPE3CHTAINI, COCTABICHUE U PEIICHUE 3a/1a4, 00CYKJIeHHE cItoco00B pemeHus (moaroroka k OI'D mmo dusuke).
DJIEKTPOMATHUTHBbIE KOJIeOAHUA U BOJHbI
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[lepemennsblil anmekTpuyeckuid Tok. KoneOaTenbHblid KOHTYp. BbiHykIneHHble U cBoOOAHBIE DM Kojebanus.OM BOJHBI U UX
CBOMCTBA.
IIpumepnvle membl nNPOEKMHBIX U UCCAEO08AMENLCKUX PADOOM:
[Ipuniunsl paguocBs3n U TeneBuicHus.BiusHnue OM u3ilydeHUMH Ha JKUBbIE OPraHU3MBLM3roTOBIEHHWE YCTAHOBKHM I
JEMOHCTpAIMU ONbITOB 10 DM,
DnexTpomaruuTHoe uznydenne CBY-neun.VicTopuyeckas peKOHCTPYKIUS ONBITOB AMIepa.
Xapaxmepucmuka OCHOBHbIX U008 OesAMelbHOCMU: YTeHUE W OOCYXKICHHUE TEKCTa CTaTell,MHTEePHET-CAalTOB, OOCYXXICHUE
JOKJIAJI0B ¥ TIPE3CHTAIINI, COCTaBJICHUE U PEIIeHre 3a1a4, 00CYKJIeHHe criocoboB pemienus (moarotoska k OI'D o ¢usuke).
OnrTuka
Uctounnku cBera. [[eiicTBUs cBeTa. 3aKOH MPSIMOJMHEHHOIO paclpOCTpaHEHUs] CBETa. 3aKOH OTpakeHusi cBeta. IlocTtpoeHue
n300pakeHUH B IJIOCKOM 3epKalie.
3aKOH TPETOMJICHHMS CBETa Ha IUIOCKOW TpaHUIE JBYX OJHOPOJHBIX Mpo3pauHbix cpea.llpenomneHne cBera B TNpU3ME.
Hucniepcuss cBera. SIBjeHWE TMONMHOrO BHyTpeHHero orpaxeHus.JIun3el. Tonkue nuH3bL. [locTpoeHue wu300paKeHUM,
co37aBaeMbIX TOHKMMU JuH3aMu. ['11a3 u 3penune.OnTuueckue npuOopsl.

Jlabopamophule pabomvi(c HCcoOJIb30BaHHEM 00opyaoBaHus «Touka pocTay):
DKCrepuMEeHTAlIbHAs MPOBEPKA 3aKOHA OTPAYKEHUSI CBETA.
N3mepenue nokazaresns NpeaoMIeHUS BOJBI.
N3mepenne GoKycHOTo pacCTOsIHUS COOMPAIOIICH JIMH3BI.
IIpumepnvle membl NPOEKMHBIX U UCCAEO08AMENLCKUX PAOOM:
Hctopus uccinenoBanus CBETOBBIX SIBJICHUM.
HcTtopuueckast peKOHCTpYKLMS Teyneckona [ anumnes.
N3roroBneHne Kamena0cKona.
Xapaxmepucmuka OCHOBHBIX U008 OesameNlbHOCMU: YTEHHE W OOCYXKJIEHHWE TEeKCTa CTaTell HMHTEpPHET-CAMTOB, OOCYXKIEHHE
JOKJIAJI0B M IIPE3CHTAINI, COCTaBICHUE U PEIICHUE 3a/1a4, 00CYKJIeHHE crtocoO0B pemeHus (moaroroka k OI'D mo ¢usuke).
DuU3NKa ATOMA U aTOMHOT0 s1/Ipa
Crpoenue aroma. [lornomenue u ucnyckanue cBera aromamu. Ontudeckue cnekTpbl.OnbiTel Pezepdopaa. [Inanerapnas monens
atoma. CTpoeHue aTOMHOIrO sipa. 3aps/oBO€ U MacCOBO€ yucia. fnepHble CHIIbl. DHEpPrusi CBSI3M aTOMHBIX siiep. 3aKOH
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paanoakTUBHOrO pacnana.Anbs(pa- nu 6era-pacnansl. [lpaBuna cmemenus. Snepusie peakuuu. /lenenue u cuntes snep. SAnepHas
sHepreTuka. Mcrounuku sHeprun CoisHIA U 3Be3a.Peructpanus saepHeIX U3ydeHud. BivsgHue paJlnOaKTUBHBIX M31y4YeHUN Ha
KUBbIE OpraHu3Mel. [Jo3umerpus. Dkojgorunyeckue npoOaeMbl SAEPHON SHEPTETUKH.

IIpumepHvie memvl NPOEKMHBIX U UCCTEO08AMENLCKUX pADOM.:

Hcropus nzydenus aroma.

N3mepenue KIIJI conneunoi 6atapen.

HeBuaumele n3nydeHus B CIEKTPE HArPETHIX TEN.

Xapakmepucmuka OCHOBHBIX 6U008 OesimelbHOCMuU: YTeHHE W OOCYKJEHHUE TEeKCTa CTaTeil,MHTepHET-CalTOB, OOCYXKIEHUE
JIOKJIaJIOB M MIPE3EHTAIMi, COCTABIICHUE U PEIlIeHHe 3a/1a4, 00CyKJIeHne cnocoooB pemieHus (nmoaroroska k OI'D no dusuke).
®opMbl OpraHu3anuu 00pa3oBaTeJIbHOI0 Npouecca:

- TpyIIoBasi;

- UHIMBUyaJIbHAs;

- (ppoHTaNIBHAS.

Beayumiue TexHosorum:

Hcnonp3yroTcsi ~ 3JI€MEHTBl  CIHEAYIOLIUX  TEXHOJOTMH:  IpOeKTHasi,  MnpobieMHoro  oOydeHus,uHPOPMAIMOHHO-
KOMMYHUKAIIMOHHAsI, KPUTUIECKOTO MBIIIJIEHUS, TPOOJIEMHOI0 AUaora, UrpoBas.

OcHoBHBIE MeTObI Pa0OTHI HA YPOKE:

Benymumu metogamu 00y4eHUs SIBISIOTCS: YaCTUYHO-TIOUCKOBOM, METOI MATEMAaTHYECKOTO MOEIMPOBAHUS, aKCHOMATUYECKU I
METO/.

DopMBbI KOHTPOJIS:

Tax xak 3TOT Kypc sBISETCS NONOIHUTEIbHBIM, TO OTMETKA B OajjlaX HE CTABUTCSL.

VYyamuiicss yautcs oneHUBaTh ce0s M IPYTHX caM, YTO MO3BOJIET pa3BUBAaTh YMEHHUS CaMOaHalU3a U CIIOCOOCTBYET Pa3BUTHIO
CaMOCTOSITEJIbHOCTH, KaK CBOMCTBY JIMYHOCTH Y4Yaullerocs.BbIABIEHHE NMPOMEXKYTOYHBIX M KOHEYHBIX PE3YyJbTAaTOB YyYalllUXCS
MPOUCXOAUT Yepe3 MPaKTUUECKYIO NeATEIbHOCTD; 3a4€THbIE PabOTHI:

* TeMaTH4ecKas MNOA0OpKa 3ajay pa3jJu4yHOrO0 YpPOBHS CIIOKHOCTH C IPEACTABICHUEM pa3HbIX METOJOB pEUIEHUS B BHJIE
TEKCTOBOI'0 JOKYMEHTa, npe3eHTauuu, GJdI-aHuMaIiu, BUieopoankamim Web - ctpanuubl (caiita)

* BBICTABKA IIPOEKTOB, IIPE3CHTALINM;
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* JICMOHCTpAIMSI SKCIIEPUMEHTA, KAUYECTBEHHOM 3a/laud ¢ KAYECTBEHHBIM (YCTHBIM WJIM B BHUACO TMPUIOXKEHUS, B TOM YHCIE,
MIpe3eHTaIuel ) ONMCaHUEeM Tpoliecca Ha 3aHITHH, (heCTUBAIC-IKCIIEPUMEHTOB; (PU3UUECKUE OTUMITHAAIBI.
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KanennapHo-temaTnuyeckoe njianHMmpoBaHue 7 KJjaace

Ne Hara Tema ypoxka Hcnosab3oBanue IIpUMEYaHue
/1 MIPOBEACHUS 00opy/oBaHus LIEHTPa
ILnan | dakr €CTEeCTBEHHOHAYYHOM U
TEXHOJIOTH4eCKOM
HanpagJjeHHocTel «Touka pocray
1. BBenenue (14)
Bognoe 3amstme. Ilenmu w3amaum  kypca.Texnuka | KommnbroTrepHoe o0opyaoBaHue
1 0€301acHOCTH.
2. PoJyib JKCIIEPUMEHTA B KU3HM 4Yesi0BeKa (34)
Cucrema eMHMIL, TIOHATHE O KommrsrorepHoe o6opymoBanme
2 MPSIMBIX ¥ KOCBEHHBIX U3MEPEHUIX
DU3NYECKUH IKCIIEPUMEHT. OOGopynoBaHue A TEMOHCTpAIHI
Bunel pusndeckoro skcrepuMeHTa.
[TorpemtnocTs n3Mepenusi. Bubt
MOrpenrHoCTeN n3mMmepenus. Pacuér
3 MOTPEITHOCTH U3MEPEHUSI.
JlaGopaTtopHnas pabota OOGopynoBaHue s
«3mepenune oObbema TBEp0ro 1ab0paTopHbIX PaboOT M YUYEHHUYECKUX
4 Tenay. [IpaBuna odpopmieHus OTIBITOB
J1a00paTOPHOU PabOTHI.
3. Mexanuka (84)
5 PaBHOMEpHOE M HEpaBHOMEpPHOE O6opynoBanue st
JIBUKCHUSI. 1ab0paToOpHBIX PabOT M YUYEHUYECKUX
6 I'padnueckoe npeacraBicHue onbITOB (Ha O6a3e kKoMIuIeKToB Tt OI'D)
JIBUKCHUSI.
Pemenue rpaduueckux 3amad,
7 pacyeT MmyTu U CPeAHEN CKOPOCTH

HCPABHOMCPHOI'O ABHUKCHUA.
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Peocra

ITonsarue HWHCPUUH U UHCPTHOCTH.
IlentpoOexxHas cuia..

Cuna ynpyrocrtu, cuja TpeHuUs

OGopynoBanue 1Jis

10

Jlaboparopuas paboTa
«HccaenoBanne 3aBUCHMOCTH
CHUJIBI YIIPYTOCTH, BOSHUKAIOUIEH B
MpYyXXHUHE, OT CTENeHu Aedopmaluu
IIPY>KUHBD).

1a00paTOPHBIX PabOT M YYCHHUECKUX
oTBITOB (Ha 6aze KomIuieKToB st OI'D)

11

JlabopaTtopHnas pabota
«Ornpenenenue kodpduirienTa
TpEeHHsI Ha TPUOOMETPEN.

12

JlaGopaTtopnast pabota
«HcciaenoBanue 3aBUCUMOCTHU
CHJIBI TPECHUA OT CHUJIbI
HOPMaJILHOTO JaBJICHUSD.

OGopynoBanue s
1a00paTOPHBIX PabOT M yYEHUUYECKUX
OIIBITOB

4. I'mapocratuka (124)

13

[InotHocTh. 3amava naps ['epona

O06opymoBaHuE I IEMOHCTpAITAN

14

Pemrenue 3aga4 moBLIICHHON
CJIO’)KHOCTH Ha pacyeT IIIOTHOCTH
BEILIECTBA.

15

Permrenue 3a1a4 MoBLIICHHON
CIIO’KHOCTH

O6opynoBaHue sl IEMOHCTPAIIAN

16

JlaBiaeHHe KUAKOCTH M ra3a. 3aKOH
ITackansa

17

CooOmaromiuecst COCyIbl.

18

JlaGopaTtopHas pabota
«M3rotoBnenue moienu GpoHTaH

O6opynoBanue st
mabopaTopHBIX PAdOT M  YUYEHHUYECKHX

19

JIaGoparopHas paboTa

oTBITOB (Ha 6a3e komruiekToB anst OI'D
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TOUYKA !

Peocra

«M3rotoByienne moienu GpoHTaHA

3akoHn [lackans. /laBnenue B
KUAOKOCTAX U rasax.

20 ManpaBnuyeckre MalIuHbL.
CooOmiarommuecst COCy/Ipl.
21 BritankuBaromas cumna. 3akoH OO6opynoBaHue AJig 1EMOHCTpAIUi
Apxumena.
JlabopaTtopHnas pabota OGopynoBanue s
29 «BplIsicHEeHWE yCIOBUS TUIABAHUS 1a00PaTOPHBIX PadOT W YYCHHUYECKUX
TE. OTIBITOB
23 biok 3ama4g Ha 3akoH Ilackans, OOGopynoBaHue A TEMOHCTpAITHI
3aKOH ApXuMena.
24 brok 3ama4d Ha 3akoH Ilackans,
3aKOH ApXuMena.
5. Craruka (104)
25 baok. Peruar. O6opynoBaHue IS TEMOHCTPALIHi
26 PaBHoBecue TBepabix Ten. MowmeHT cuiblIIpaBuiio
MOMEHTOB.
27 Hentp TSYKECTH. UccnenoBanue paznuuHbix | OGOpymoBaHueE I NEMOHCTPALUH
MEXaHUYECKUX CUCTEM
28 KomMOunupoBanHsbie 3a1a4u,
WCIIOJIb3YS YCIIOBUS paBHOBECHSI.
29 KoMOunupoBanHsbie 3a1a4u,
WCIOJIb3YS YCIIOBUSI PaBHOBECHS
JlaboparopHas paboTa O6opynoBanue st
«U3rotoBnenue padoTtaromien 1ab0paTopHBIX PabOT M YUYEHUUYECKUX
30 cuctembl 6510K0B». OdopmieHue onbITOB (Ha 6a3e komruiekToB A OI'D
paboTBHI.
Pabora Hag npoexktom «biiokuy.
31 JlaGopatopHas paboTa
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«M3rotoBiienne padoTaroien
CUCTEMBI OJIOKOBY.

JlabopaTtopHnast pabota
«M3roToByieHne paboTaromen

OGopynoBanue 1Jis
1a00paTOPHBIX PabOT M YYCHHUECKUX

32 CUCTEMBI OJIOKOBY. OTIBITOB

Odopmiienue paboTHI. KomnsrotepHoe o6opynoBanue
33
34 3amura IpoeKTOoB.
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KasennapHo-temaTu4eckoe miaHupoBanme 8 Kiace

TOUKA \\’pocm

Ne JHara Tema ypoka Hcnosb3oBanue IIpUMEYaHue
I/ | TPOBEICHUS 00opy/oBaHusl LIEHTPa
linan | Pakr €CTeCTBEHHOHAYYHOI U TeXHOJIOrHYeCKOoi
HanpasJjeHHocTel «Touka pocray
1. BBenenue (14)
BBoaHoe 3anstue. Llenn nzagaum Kypca. Komnerorepnoe o6opynoBanue
1 TexHuka 6e30MaCHOCTH.
2. TennoBsble siBaenus (12 u)
Pa3znoobpasue TETJIOBBIXSABJICHUM. TemoBoe | KomnbioTepHoe o6opyaoBaHue
2 paciiupeHueTes.
JlabopaTtopHnast pabota OGopynoBanue s
«VI3MeHeHusI ITUHBI TeJla TIPU 1a00paTOPHBIX padOT U YUCHUUECKHUX OTBITOB
3 HarpeBaHUU U OXJIKICHUN.
Tennonepenaua Habmronenue OOGopynoBaHue AJ 1EMOHCTPAITHI
TEIIONPOBOJHOCTH BOJIBI U
4 BO3JIyXa.
JlaGopaTtopHnas pabota OOGopynoBaHue s
«3mepenue ynenbHOU 71a00paTOPHBIX pabOT U YYCHHUUECKUX OTBITOB
TEIUIOEMKOCTH PA3JIMYHBIX (ma 6a3e komruiekToB st OI'D
S BEIIECTBY.
[1naBneHue u oTBEpACBaHHUE.
JlabopaTtopHas pabora «OTirBKa
6 napauHOBOTO COJITATHKA
JlaboparopHas paboTa O6opynoBanue st
«HaOnronenue 3a niaBieHuEM 1a00paTOpHBIX PabOT M YUEHUYECKHX OTIBITOB
7 TBIA»
Pemenune onuMnuaaHeix 3a1a4 O6opynoBaHue sl IEMOHCTpAIUit
8 Ha ypaBHEHHE TEMJIOBOro OanaHca
9 Pemenue onuMnuaaHeix 3a1a4 O6opynoBaHue sl IEMOHCTpAIUit
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Ha pacqéT TCIIJIOBBIX IMMPOLCCCOB

10 Jlaboparopus kpuctamiorpadum.
11 Hcnapenue u KoHaeHCAIUA. OOGopynoBaHue AJisg 1EMOHCTpAIHI
CocraB atmMocdepsl, O6opynoBaHue JUIsl IEMOHCTpALUil
HaOIIOJICHHUE TTepexoa
HEHACBIIIEHHBIX ITAPOB B
12 HACHILICHHEIE.
13 BiraxxHOCTB BO3/1yXa Ha pa3HbIX KOHTHHEHTAX O6opynoBaHue JUIsl IEMOHCTpALUil
3. Duexkrpuyeckue siBjeHus (84)
Mukpomup. Monenu atoma, OOGopynoBaHue AJi IEMOHCTpAITHI
14 cylecTBOBaBIIHe J1o Hauana XIX
Hctopust OTKpBITHS U JEUCTBUS Komneroreprnoe o6opynoBanme
15 raJlbBaHUYECKOTO HJIeMEHTA
Hcropus co3zganus amekTpoopHOit
16 MalIHbI
OnbiThl BosibTa. Dnexkrpuueckuit KommbrorepHoe o60pymoBanue
17 TOK B 3JIGKTPOITHTAX.
Pemrenye onuMnnangpeix 3aga4d Ha OGopynoBaHue AJi IEMOHCTPAITHI
18 3aKOHBI IOCTOSIHHOTO TOKa
Habntonenue 3aBucuMoCTH O6opynoBaHue JUIsi I€MOHCTpAUit
COMPOTHBIICHUS IPOBOJAHUKA OT
19 TEMIEPATYPHI.
JlaGopaTtopHnas pabota OGopynoBanue s
«OrmpeneneHnue CTOMMOCTU 71a00paTOPHBIX PabOT U YYEHUUECKUX OTBITOB
M3pacX0J0BAHHOM 2IIEKTPOIHEPIrUU (na 6aze komruiekToB st OI'D
10 MOIIHOCTH MOTPEOUTEINS U TIO
20 CYETYUKY»
Pemenue onuMnuaaHeix 3a1a4 O6opynoBaHue ISl IEMOHCTpAIUit
21 Ha TETIOBOE JICHCTBHIE TOKA

4. DJIeKTPOMAarHUTHBIE ABJIeHHA (39)
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ONEeKTPOMAarHUTHbIE SIBJICHHUS. O6opynoBaHue JUIsl IEMOHCTpALUi
22 DNEKTPOU3MEPUTENBHbIE IPUOOPHIL.
MarnuTtHas anomanus. MarHuTHeIE O6opynoBaHue JUIsl IEMOHCTpALUi
PasnoBugHOCTH
24 AJIEKTPOJIBUTaTENICH.
5. Onruyeckue saBJjaenus (74)
WcTounnku cBeTa: TEIUIOBBIE, O6opynoBaHue JUIsl IEMOHCTpALUil
25 JIIOMUHECIIEHTHbBIE

DKcrepuMeHT HaONI0ICHUE.
MHoroxkpatHoe n3o0pakeHue
npeaMETa B HECKOJIBKUX IJIOCKUX

26 3epKayax.
N3roToBHUTH MEPUCKOIT U CETO O6opynoBaHue JUIsl IEMOHCTpALUil
27 TIOMOIIIBIO IPOBECTH HAOTIOICHHS
[IpakTHueckoe UCroab30BaHuE OGopynoBaHue AJi IEMOHCTPAITHI
28 BOTHYTBIX 3epKaJl
3pUTeENbHBIE UILTIO3UH, OOGopynoBaHue AJi IEMOHCTPAIHI
MOPOXKIAEMBIC TIPETOMIICHUEM
29 cBeTa. Mupaxu.
30 Pa3BuTHE BOJIOKOHHOM ONTUKU
Hcronp30BaHne 3aKOHOB CBETA B
31 TEXHUKE
6. YesroBek u npupoaa (44)
32 ABTOMATHKa B HallleH )KU3HU . KowmmnbrotepHoe ob6opynoBanue
33 Panuo u reneBunenue

AnbTepHaTUBHBIE HCTOUYHUKU

sHepruu. Bunel snekrpocranmmii. Hayka cerogns.
Hayka u

34 0€301aCHOCTb JIOJICH.
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KasengapHo-teMaTu4yeckoe mjiaHupoBaHue 9 Kiace

JHara Tema ypoka Hcnosb3oBanue IIpUMEYaHue
Ne MPOBEICHUS 00opy/oBaHusl LIEHTPa
n/n | [lman | ®dakr €CTeCTBEHHOHAYYHOI U TeXHOJIOrHYeCKOoi
HanpasJjeHHocTel «Touka pocray
1. BBenenue (14)
BBonnoe 3ansatme. llenm wm3amaunm kypca.Texnuka | KomnbrorepHoe o6opynoBaHue
1 0€30MaCHOCTH.
2. Kunematuka (7 4)
CriocoObl onucanust O6opynoBaHue JUIsl IEMOHCTpALUil
2 MEXaHUYECKOTO JIBHKCHHUSI
[IpssmonrHelHOEe paBHOMEPHOE OOGopynoBaHue A IEMOHCTPAITHI
JBHKEHHUE IO TII0CKOCTH? CMOTpS
3 U3 KaKko¥ TOYKHW HAOJIOIaTh
OTHOCUTENBHOCTE JABVKCHUS. OOGopynoBaHue AJi IEMOHCTPAITHI
4 CroxeHue IBUKEHU.
Jlabopamopusie pabomul: OGopynoBanue s
«M3ydenne NBM>KEHUST CBOOOTHO 71a00paTOPHBIX padOT U YUCHUUECKHUX OTBITOB
najaroiiero tena», «Mzydenue
S JIBUKEHHS TeJIa 110 OKPY>KHOCTH
Kak u kyna noserena BUIIHEBast O6opynoBaHue JUIsi IEMOHCTpAUit
kocTtouka? Pacuer TpaekTopuun
JIBUKEHHS T€J U IePCOHaKeH
6 pacckasoB P.Pacs o Mronxaysene
HcTtopuueckas peKOHCTPYKIUS O6opynoBaHue ISl IEMOHCTpAIUit
onbITOB ["anunes no onpeaencHUIO
7 YCKOpEHUs g.
Omnpenenenne cKOpocTu Ob6opynoBaHue i AEMOHCTpALUI
6 PaBHOMEPHOTO ABMKEHUS MTPU

HCIIOJIb3OBAHUU TPCHAXKEPA
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«OeroBas HJOPOKKA».

3. lnnamuxa (84)

Cuua Bon, cuia yOeKJICHUS WIH

OOGopynoBaHue AJig 1EMOHCTpAIHi

9 cuia - pusndeckas BenuauHa?
Jlabopamopnas paboma: O6opynoBanue st
10 «M3mepeHune Maccel Tesnay 71a00paTOPHBIX padOT U YUEHUUYECKUX OTIBITOB
JIBr>keHue Tena noj JeHCTBUEM
11 HECKOJIBKUX CHJT
JIBMKEHHE CUCTEMBI CBSI3aHHBIX OOGopynoBaHue AJisg 1EMOHCTpAITHI
12 Ten
Jlabopamopuwie  pabomer:  «3yuenne Tpenus | OOopymoBaHHE IS
13 CKOJIBYKEHUS» 7a00paTOPHBIX pabOT M YUEHUYECKHX OTIBITOB
JuHamuka PaBHOMEPHOTO JIBIDKCHUSI o | OGopynoBaHue AJIs IEMOHCTPAITHI
14 OKPYXHOCTH
Hcropus pasBuTHs NpeCTaBIECHUN O6opynoBaHue JUIsl IEMOHCTpALUil
15 0 Bcenennoit. CosiHeuHas cucrema.
OTKpBITHS HA KOHYHKE Tepa. OOGopynoBaHue AJis IEMOHCTPAITHI
[lepBbIe HCKyCCTBEHHBIE CTYTHUKU
16 3eMIIH.
4. UmnyJnc. 3aK0H cOXpaHeHusI UMIYyJibca (34)
17 Kak BbI IXTy Ha30BeTe... KommbrorepHoe 060pymoBanue
18 PeakTuBHOE NBMKEHUE B IPUPOJIE.
Paccnenoanue [ATII ¢ moMompbio KommbrorepHoe 060pymoBanue
19 3aKOHA COXPAHEHUs UMITYJIbCa
5. CraTuka (24)
Jlabopamopnas paboma: O6opynoBanue st
«OrmpeneneHue MeHTPOB Mace 1a00paTOpHBIX PabOT U YUEHUYECKHX OTIBITOB
20 pasIUYHBIX TeI (TpU crioco0a)
21 [Ipumenenue MIPOCTBIX MexaHu3moB | KomnbiotepHoe o6opyaoBaHue

BCTPOUTCIILCTBC: OT 3CMJISIHKH 10
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| HeGockpeba

6. Mexanuveckue Kojie0aHus 1 BOJIHBI (34)

22 Buabl MasTHUKOB U MX KOJIeOaHUHI OOGopynoBaHue AJig 1EMOHCTpAIHi
23 Uto nmepenocut BoJsiHA?
24 KonebarenpHbIe CHCTEMBI B IPUPOJIE UTEXHUKE
7. DJIeKTPOMATHUTHBbIE K0JIeOaAHUS U BOJIHBI (24)

DKcrepuMeHTalIbHas IPOBEpKa KomnbrotepHoe obopynoBanue
25 cBoiicTB DM BOJIH.

HccnenoBanue 21eKTpPOMAarHUTHOTO KomnbrotepHoe obopynoBanue
26 n3nydenuss CBU-neun

8. Onruka (44)

. I3roroBnenue moaenu KowmnbrotepHoe ob6opynoBanue
27 KaJIeHJ0CKOTIA.

DKcnepuMeHTaNbHas IPOBEPKa O6opynoBaHue JUIsl IEMOHCTpALUil
28 3aKOHA OTPAKEHHsI CBETA.

Jlabopamopuas paboma: OGopynoBaHue 1Jis

«3mepenune nokazarens 1a00paTOpHBIX pabOT U YUEHUYECKHX OTIBITOB
29 MIPEIOMIICHHUS BOJBI»

Kak oTnmnmuarorcs nokaszarenu OOGopynoBaHue AJi 1EMOHCTPAITHI
30 MIPEJIOMIICHHUS IIBETHOTO CTEKJIa

9. ®u3uKa aTOMa M ATOMHOI0 sAApa (44)

[Tornomienue u uCIyckaHue cBeTa KommbrorepHoe o0opynoBaHue
31 aToMaMu. ONTHYECKHE CIIEKTPHI.
32 N3mepenue KI1J] conneunoit 6arapen Kommsroreproe 06opynosanue

Brnusinue pagnoakTUBHBIX

W3ITy4YeHUH Ha >KUBbIe OpraHu3Mbl. CriocOObI 3aIIUTHI

oT
33

PaaAnOaKTUBHBIX H3J'Iy‘leHPII>i
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JIncr koppekTHpOBKHM padoueil NporpamMMbl

TOUKA \!pocm

Jara ypoka [ara Conepxanre KOppEeKTUPOBKHU OO6ocHOBaHUE TPOBEICHUS PexBusutel nokymenta | [loamnuce
I10 TUIAHY MpoBeJieHus | (TeMa ypokxa) KOPPEKTUPOBKH ( mata u Ne npukasa) 3aMECTUTEIS
o gaxty JTMpEKTopa Io

YBP
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