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1. HOACHUTEJIBHASA 3AIIMCKA

HanpaiieHHOCTb porpamMMbl €CTECTBEHHOHAYYHAs.

[IporpaMma uMeeT MNPUKIAJHYIO HAIpPaBJIEHHOCTb U CIYKUT JJs YAOBJIETBOPEHUS
WHIMBHIYAIIEHOTO MHTEpeca 0O0YJalouInXcsl K M3YYEHHUIO W MPUMEHEHHIO 3HAaHWK 1O (PU3HKE B
noBceqHeBHOW km3HU. B Ilporpamme craBuTcs 3aada  HEOOXOJAMMOCTH OOECIEUYHTH
(U3NYECKyI0 TPAaMOTHOCTh B HAIPaBICHUH COXPAaHEHHs 3/J0POBBS, KaK 3aJ0ra YCIEHIHOCTH
yenoBeka B ku3HU. Copnepxkanue [lporpaMmbl ompenensercs € Y4eTOM BO3PACTHBIX
ocoOeHHOCTe O0yJaromuxcss ¥ UX MHTEPECOB B 00NAaCTH IMO3HAHUS MHpa, K camomy cele,
KU3HHU B 1I€JIOM, a TaK)K€ C YUETOM IICHUXOJIOr0-TeJarornueckux 3aKOHOMEpHOCTeN 00ydeHUs U
(hopMHUpOBaHUS €CTECTBEHHOHAYYHBIX 3HAaHUM U BUJIOB IIO3HABATEIbHOU JesTenbHOCTH. Ocoloe
BHUMaHUeE yJensercs GopMUpOBaHUIO (U3NUECKUX 3HAHUM 00yJaromuxcsl.

JononuuTtensHas o6meoOpasoBaTenpHas mporpamma «lOHBIM ¢Gu3uK" cocTaBieHa ¢
yaetoMm obopynoBanus "Touka pocra".

HoBu3Ha rmporpaMMbl  COCTOWT B JIMYHOCTHO-OPUEHTHPOBAHHOM OOydeHHH. PoJb
YUUTENST COCTOUT B TOM, YTOOBI CO37aTh KaXXJIOMy OOydJaroleMycsi Bce yCIOBUs, Ui HanOoee
MOJIHOTO PACKPBITHS H peali3allid  ero cnocoOHocte. Co3mare Takue CHUTYallud C
WCIIOJIb30BAHMEM PA3JIMYHBIX METOJIOB OOYUYeHHsS, MPU KOTOPBIX KAKIBIA OOyJaroIIHACS
MpriaraeT cOOCTBEHHBIC TBOPYECKHE YCHIIHS U HHTEIUICKTYAIbHBIE CITOCOOHOCTH TIPH PEIICHUH
MTOCTABJICHHBIX 3a]1a4.

AKTyaJbHOCTb nporpaMMmbl  «fOHBI  GU3MK» co3maHa ¢  1Henbio  (OPMUPOBAHUS
uHTepeca K (pu3mke, pacmvpeHus: Kpyrozopa ydamuxcs. OH OpUEHTHPOBaH Ha ydamuxcs 5-9
KJIaCCOB, TO €CTh TaKOro0 BO3pacTa, KOrja peddraM CTaHOBUTCS MHTEPECEH MHpP, KOTOPBIA HX
OKpPY’KaeT U TO, YTO OHU HE MOTYT OOBSICHUTb, a CIIEIIMAIbHBIX 3HAaHUH €llle HE XBATaeT.

I[lenarornueckass  1ejiecoo0pa3HOCTh  NMPOIrPaMMBbI CBSI3aHa € BO3PACTHBIMU
0COOEHHOCTSIMH JIETe JaHHOTO Bo3pacTa 12-15 meT: mro003HATENBHOCTh, HAOIIOAATEIBHOCTD;
HWHTEpeC K (pu3MyecKuM IMporieccam; KeJaHueM padoTaTrh ¢ J1aOOpaTOpPHBIM O0OPYIOBAHHUEM;
ObICTpOE OBJIa/ICHHE YMEHHUSIMHU M HaBbikamMu. Kypc HOCHUT pa3BHBAIOIIYIO, IEATEIbHOCTHYIO U
MIPAKTUYECKYIO HAIIPABIEHHOCTb.

Heap mporpammbi: DopMUPOBaHKE Y YUalTUXCS TIYOOKOTO U YCTOWYMBOTO MHTEpeca K
¢buzuke, mpuodpeTeHNe HEOOXOAMMBIX MPAKTUUYECKUX YMEHHH W HAaBBIKOB IO J1aOOpaTOpHOI
TEXHHUKE.

3anauu PpU3HIECKOr0 KPYKKa

- Pa3BUTH MO3HABATEIbHBbICE MHTEPECHl M HMHTEIEKTyallbHbIE CIIOCOOHOCTHU B TMpoIllecce
MPOBENICHUST (PU3UYECKOTO HKCIEPUMEHTa, CaMOCTOATEIbHOCTh MPUOOPETeHUsS 3HAHUI B
COOTBETCTBUU C BOSHUKAIOIINMHU KU3HEHHBIMU MTOTPEOHOCTAMU;

- pa3BUTh yueOHO-KOMMYHHKATHUBHBIC YMEHUS;

- dbopMupoBaHue yMeHUS HaOMIOAaTh U OOBIACHATH (U3MUECKUE SBICHHUS,
MIPOUCXOJISIINE B IPUPOAE, OBITY, IEMOHCTPUPYEMBIE YUUTEIIEM;

- (¢opmupoBath yMeHHE pabOTaTh C MPUOOPAMHU, BBITIONHATH HECIOXKHBIE (PUIUUECKUE
OTIBITHI, COOTIOIATh MTPaBUIIa TEXHUKHU 0€30TaCHOCTH;

- BOCITUTBIBAThH AJIEMEHTHI 9KOJOTHYECKON KYIbTYpPHI;

OTan4yuTeIbHONH 0CO0EHHOCTBIO JaHHOW TMPOTPaMMBbl SBISETCS TO, YTO 3aHATHUSA
MIPEINOIaraloT He TOJIbKO U3y4eHHE TEOPETUUECKOT0 MaTepHralla, OHU TakKe OpUEHTHPOBAHBI Ha
pa3BUTHE TPAKTUYECKUX YMEHUN U HABBIKOB CAMOCTOSITENBHOW OJKCIEPUMEHTANIbHON U
HCCIIEIOBATENIbCKON JIeATENbHOCTH yJamuxcs. Pedsta HaydaTcsi CTaBUTh MPOCTEUIITUE OTBITHI,
pabotath C ¢uU3MYECKUM OO0OpyIOBaHUEM, IUIAHUPOBATH CAMOCTOSITENIBHYIO pPa0OTy Haj
BBIOpAHHOU TEMOU, 0(OPMIISITH IPAKTUIECKHE PAOOTHI.

@opmbl OpraHu3anuu 06pa3oBaTeJLHOr0 Mpoiecca:
- TPYIIoBas;



- UH/IUBUyallbHas;

- (pponTaNBHAS.

Beaymue Texnosnornu:

Hcnonp3yloTcsi 3J€MEHTHI CIEAYIOMIMX TEXHOJIOTUH: TMPOEKTHAs, MPOOJIEMHOro oO0ydeHus,
MH(POPMAIIMOHHO-KOMMYHUKAITUOHHAS, KPUTUYECKOTO MBIIUICHUS, HPOOJIEMHOTO JHMajora,
UTpOBasl.

OcHoBHbIE MeTO/IbI PA00ThI HA 3AHATHAX:

Benymumu metonamu oOydeHHUs SIBISIOTCS: 4aCTUYHO-TIOMCKOBOM, METOJ MaTeMaTH4eCKOIo
MOJEIIUPOBAHUS, AKCHOMATUYECKUI METO/.

DopMBbI KOHTPOJIA:

Tak Kak 3TOT Kypc SIBJISETCS TOTIOJTHUTEILHBIM, TO OTMETKA B 0aJylaX HE CTaBUTCS.

VYyamuiics y4yuTcsl OIEHMBaThb ce0s M JPYruxX caM, 4YTO [O3BOJISIET pa3BUBaThb YMEHHS
caMOaHallu3a U CIOCOOCTBYET pa3BUTUIO CAMOCTOSITEIBHOCTH, KaK CBOWCTBY JIMYHOCTH
yuanierocsi. BpisiBieHHEe NPOMEXYTOUHBIX M KOHEUYHBIX PE3YJbTAaTOB YYalllUXCsS MPOMCXOJIUT
yepe3 MPaKTUYECKYIO e TeIbHOCTh; 3a4E€THBIE paOOTHI:

* TeMaTh4ecKas MOJ0OpKa 3a/1ad PasINYHOIO YPOBHS CIOKHOCTH C IPEICTABICHUEM Pa3HBIX
METO/I0B pelieHus B BU/JIE TEKCTOBOT'O AOKYMEHTA, npe3eHTanuu, G-
aHMMAIMK, BUAEOPOJIMKA Wik WeD - crpaHunbl (caiita)

* BBICTaBKa MIPOEKTOB, MPE3CHTALINN;

* JIEMOHCTpALUs SKCIIEpUMEHTa, KaYeCTBEHHOW 3a/lay C KaueCTBEHHBIM (YCTHBIM WJIM B BUJE
MPWJIOKEHUS, B TOM 4YHUCIJIE, MPE3CHTAlUeil) omucaHueM IMpoliecca Ha 3aHATUH, (ecTuBaje
AKCIEPUMEHTOB; (pU3NUECKHUe OJIUMITHAIBI.

I[InanupyeMble pe3yabTaThl OCBOEHHMS MPOrpaMMbl JOMOJHHMTEJHLHOr0 00pa3oBaHHUs IO
¢usuke (¢ ucnosbL30BaHueM odopyaoBanus «Touka pocra») B 7-8 Kiaccax.
Peanuzanust mporpaMMsbl CriOCOOCTBYET TOCTHXKEHUIO CIAEAYIOIINX Pe3yJIbTATOB:

JInyHocTHBIE:

B cdepe IMUHOCTHBIX YHUBEPCATHHBIX YUCOHBIX JEHCTBUM yJalUXCS:

* y4eOHO-ITO3HABATEIbHBIM MHTEPEC K HOBOMY YYEOHOMY MaTepHally W CrocobaM perieHus
HOBOM 3a/7a4Hu;

* OpHCHTAIMS HAa TIOHMMaHUE MPUYUH yCIieXa BO BHEYYCOHOW NEATEIHHOCTH, B TOM YHCIIC HA
caMOaHaJIM3 U CaMOKOHTPOJIb pe3yibTaTa, Ha aHAJIM3 COOTBETCTBUS PE3yIbTaTOB TPEOOBAHUAM
KOHKPETHOM 3a/1a4u;

* CIIOCOOHOCTDH K CAMOOIIEHKE Ha OCHOBE KPUTEPUEB YCIEIIHOCTH BHEYUEOHOM AeATeIbHOCTH;
Obyuarowuiicss noLy4YuUm 803MONCHOCb OJisl POPMUPOBAHUA.

* BHYTPEHHEH NO3UIMH IIKOJbHUKA HAa YPOBHE MOJOXHUTEIBHOTO OTHOIIEHUS K IIKOJE,
MMOHUMAaHH HEOOXOJMMOCTH YY€HUs, BHIPAKEHHOTO B MpeoliaaHuu y4eOHO-1103HABATEIbHBIX
MOTHBOB;

* BBIPQXKEHHOM YCTOWYMBOM yueOHO-1103HABATEIbHON MOTHUBALIUY YUCHHUS;

* YCTOWYMBOTO yueOHO-TI03HABATEIHLHOTO HHTEPECa K HOBBIM OOIINM CIIOcOo0aM pelieHus 3a1ay.

MeranpeaMeTrHsble:

B cdepe peryasiTHBHBIX YHUBEPCAIbHBIX y4eOHBIX JEHCTBUN ydaluXCs:

* IUIAHUPOBATh CBOM JEHCTBUS B COOTBETCTBHM C IIOCTABJIEHHOW 3aladedl M yCIOBUSMHU €€
pean3anyy, B TOM YUCIIE BO BHYTPEHHEM IUIAHE;

* YYUTHIBATh YCTAHOBJIEHHBIE NIPAaBUJIA B INITAHMPOBAHUU M KOHTPOJIE CIIOCO0A PELICHHUS;

* OCYIIECTBJIATH UTOTOBBIN 1 NOLIATOBBIM KOHTPOJIb IO PE3YNbTATY;

* OLICHMBATh NPABUJIBHOCTH BBINOJIHEHUS JEHCTBHUS HAa YpOBHE aJEKBATHON PETPOCHEKTUBHOU
OLIEHKU COOTBETCTBHSI pe3yIbTaTOB TPeOOBAHUSAM JJaHHOHU 33/1a4M U 33Ja4HON 00JIaCTH;



* AJCKBATHO BOCIPUHUMATH IPEIUIOKECHHUS M OLEHKY Yy4YUTEJIECH, TOBApHUIIEH, PONUTEIEH H
JPYTUX JIOJIEH;

* pa3nuyaTh CocoO U pe3yabTaT JCHCTBUS.

Obyuarowuiicss NOIYYUM 803MONCHOCNb HAYYUMCA.!

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

* IPOSIBIIATH NTO3HABATEIBHYIO HHUITUATHBY B YUEOHOM COTPYTHHYECTBE;

* CaMOCTOSITEJIBHO aJIeKBaTHO OLIEHWBATh IPABWJIBHOCTH BBINOJHEHUS JCUCTBHUSI M BHOCHUTH
HEOOXO/MMbIE KOPPEKTUBBI B HCIIOJIHEHHE KaK IO XOAY €ro peaju3alud, TaKk U B KOHIIC
JEUCTBUA.

B cdepe no3naBaTe/IbHBIX YHUBEPCATBHBIX YUCOHBIX ACHCTBUHN yUaIIUXCS:

* OCYHIECTBIATh MOMCK HEOOXOMUMON MH(GOPMAIMKU UIS BBIIOJHEHHUS BHEYYEOHBIX 33aJaHUN C
HCIOJIb30BAHNEM Y4eOHOM JHUTEepaTypbl MU B OTKPHITOM HH(POPMALMOHHOM MPOCTPAHCTBE,
SHIMKJIONEINH, CIPAaBOYHUKOB (BKJIIOYAsi AJIEKTPOHHbBIE, LHU(PPOBBIE), KOHTPOIUPYEMOM
MIPOCTPAHCTBE

WNHrepHera;

* OCYILIECTBJISITh 3alUCh ((PUKCAUI0) BEIOOPOUYHON HMHPOpMAIMK 00 OKpY)KAIOLIEM MHUpPE U O
cebe caMoM, B TOM YHUCII€ ¢ TOMOIIbI0 HHCTpyMeHToB MKT;

* CTPOUTH COOOIIEHUS, POEKTHI B YCTHOM U MUCbMEHHOU (opme;

* IPOBOJUTH CPaBHEHHUE U KJIACCU(UKALINIO 110 3aJJAHHBIM KPUTEPHUSIM;

* YCTaHaBJIMBATh MPUYUHHO-CIIEJICTBEHHBIE CBSI3U B U3y4aeMOM KpPYyre SIBJICHUM;

* CTPOWTH PACCYXKIEHUS B (PopMe CBS3M MPOCTHIX CYXKJCHHH 00 00BEKTe, €ro CTPOEHUH,
CBOMCTBAX U CBA3AX;

Obyuarowuiics noay4um 603MOHCHOCHb HAYUUMbCA

* OCYILECTBIISITh PACHIMPEHHBIH MOUCK MH(GOPMALIMU C UCIOIb30BaHUEM PECYpPCOB OMOIMOTEK U
cetu MHTEpHET;

* 3ammchiBaTh, (UKCUpOBATh HWH(MOpPMAIMIO 00 OKPYKAIOIMIMX SBICHUSX C TTOMOIIBIO
unctpymentoB UKT;

* OCO3HAHHO U MPOMU3BOJILHO CTPOUTH COOOIIEHUS B YCTHOM U MUCbMEHHOU hopme;

* OCYIIECTBJIATH BBIOOP HambOojee d3(H(PEKTUBHBIX CIIOCOOOB peIIeHUs 3a/ad B 3aBUCHMOCTH OT
KOHKPETHBIX YCIOBU;

* CTPOMUTH JIOTMYECKOE PACCYXKIEHHUE, BKIIIOYAIOIIEE YCTAHOBJIEHUE MPUYMHHO-CIEACTBEHHBIX
CBsI3€i;

* MOIYT BBINTHM Ha TEOPETUYECKUM YPOBEHb PEIICHMS 3a/1ay: PEIICHHE MO OIpPENEICHHOMY
IJIaHy, BJIAJICHUE OCHOBHBIMU IPUEMAaMU pELICHUS, OCO3HAHUS JEATEIbHOCTU IO PELIECHUIO
3a/1a4ul.

B chepe koMMyHHUKATHBHBIX YHHUBEPCATbHBIX YIEOHBIX AEHCTBUM yUalTUXCS:

* aJIeKBaTHO HCIIOJIb30BaTh KOMMYHHUKAaTHBHBIE, MPEXJIE BCErO - PpPEUYEBbIE, CPEIACTBA s
pelIeHns pa3IMYHbIX KOMMYHUKATUBHBIX 33/1a4, CTPOUTh MOHOJIOTHYECKOE COOOIICHUE, BIIAJICTh
IUanoTuueckoil GpopmMoli KOMMYHUKAIIUU, UCIOJb3YS, B TOM YHCIE CPEACTBA U MHCTPYMEHTHI
UKT u aucTaHIMOHHOIO OOIIEHHUS;

* JIOIYCKAaTh BO3MOKHOCTb CYIIECTBOBAHHUS Yy JIFOJCH Pa3IuyHbIX TOYEK 3PEHUS, B TOM YHCIIE HE
COBIAJAIONIUX C €ro COOCTBEHHOH, U OPUEHTUPOBATHCS Ha MO3UIMIO MapTHEpa B OOIIEHUH U
B3aUMO/ICICTBUY;

* YYUTHIBATh pa3HblE MHEHHMS M CTPEMHUTBCS K KOOpPAMHAIMM pPa3IUYHBIX IO3ULUNA B
COTPYJHHUYECTBE;

* (hopMynHpoBaTh COOCTBEHHOE MHEHHE U MO3UIIHIO;

* IOTOBapUBaTbCA U MPUXOIUTH K OOIEMY PELICHUIO B COBMECTHOH JEATEIIbHOCTH, B TOM YHUCIIE
B CUTYallU¥ CTOJIKHOBEHUS MHTEPECOB;

Obyyarowuiics NOIYYUM 803MOHCHOCHb HAYYUMbCA.!

* YUUTBIBATh U KOOPJMHHUPOBATH B COTPYIHUYECTBE OTIIMYHbBIE OT COOCTBEHHOM MO3UIIUH IPYTUX
JTIOEH

* YYUTHIBATh pa3Hble MHEHUSI U MHTEPECHl 1 000CHOBBIBATH COOCTBEHHYIO MO3UIIMIO;



* MIOHUMATh OTHOCUTEIBHOCTh MHEHHI U TIOAX0/I0B K PEIICHHIO MPOOIIEMBI;

* aQpryMEHTHUPOBAThb CBOK MO3ULUI0 M KOOPAMHHUPOBATH €€ C IO3ULUAMH IApTHEPOB B
COTPYIHHYECTBE IIPU BbIPAOOTKE OOIIETO PEIIEHUSI B COBMECTHOM A€ATEIBHOCTH;

* 3a7aBaTh BOINPOCHl, HEOOXOAMMBIE MJISi OpraHM3alMd COOCTBEHHOW JEATENBHOCTH U
COTPYIHHYECTBA C ITAPTHEPOM;

* OCYILECTBIATh B3aUMHBIH KOHTPOJb U OKa3blBaTb B COTPYJHUYECTBE HEOOXOAUMYIO
B3aMMOIIOMOILIb.

IIpeamerHbIe:

- OpUEHTHPOBATHCS B SBICHUSIX W OOBEKTAaX OKPYKAIOIIEr0 MHUpPA, 3HATh TPAHUILBl HX
IIPUMEHHUMOCTH;

- IOHUMAaTh OIpe/IeIeHNs] PU3NUECKUX BEIUUNH U IIOMHUTH ONPEAETSIoNIne GopMyIbl;

- MOHUMAaTh KakUM (PU3NYECKUM MPUHIHUIAM U 3aKOHAM HOJUMHSIIOTCS T€ UM UHBIE OOBEKTHI U
SIBJICHUS IPUPOIBL;

- 3HaHHE MOJIENIM MIOMCKAa PeIIeHnH A 3a7a4 1o (QU3HKe;

- 3HaTh TEOPETHUYECKHE OCHOBBI MaTEMATUKH.

- IpUMEYaTh MOJEIH SIBJICHUN U 0O0BEKTOB OKPYXAIOLIET0 MHUPA;

- AaHAIM3UPOBATh YCIOBUE 3aa4H;

- nepeopMyIUPOBATH U MOJIETMPOBATh, 3AMEHSTh UCXOHYIO 3a/1auy APYroi;

- COCTaBJIATH IUIAH PELICHMUS;

- BBIJIBUTATh U [IPOBEPATH IpeIaracéMsble JUIsl pEIIEHUs] TUIIOTE3HI;

- BJIa/IETh OCHOBHBIMU YMCTBEHHBIMH OIIEPALIMSIMH, COCTABISAIOIIUMHU ITIOMCK PEHICHUS 3a/1a4u.

Conep:xanue nporpaMMbl BHEYPOUHOI AeSITEJIbHOCTH
7 kaacce

Beenenue. BeogHoe 3anstue. [lenn u 3agaun kypca. Texanka 6€30MacHOCTH.

Posib 3KkcnepuMeHTa B KH3HH YeJIOBeKa.

Teopusi: I3yunTh OCHOBBI TEOpWUH TOrpemHocTed. [lorpenrHoCTH NPsSMBIX M KOCBEHHBIX
M3MEPECHUH, MaKCUMallbHasi TMOTPEHTHOCTh KOCBCHHBIX W3MEPEHHH, Y4YeT TOTrpeHIHOCTeH
M3MEpEeHUH Tpu mocTpoeHuu TpadukoB. [IpencraBineHue pe3ynbTaToB H3MEpeHHU B (opme
TaOIMI] ¥ TpadUKOB.

Ilpaxmuxa: OCHOBBI TEOPUU TOTPEIIHOCTEH MPUMEHSTH TIPU BBITIOJIHEHUH 3KCIIEPUMEHTATBHBIX
3aj1a4, IPAKTHYECKUX PaboT. (¢ MCMmoIb30BaHeM 00opynoBanus «Touka pocTay)
Xapakmepucmuka 0CHOBHBIX 6UO08 OesIMENbHOCU.

[TpuBoAMTH TIpUMEpPHI OOBEKTOB HM3Yy4eHUS (GHU3UKU ((PU3UUEcKUe SBJICHUS, (PHU3MUECKOE Teo,
BelIecTBO, (¢u3nveckoe moje). Habmogate W aHaMM3UPOBaTh  (PU3MUYECKHE  SBJICHUS
(bukcupoBaTh U3MEHEHHsI CBOMCTB OOBEKTOB, CPABHUBATh MX W 0000mm1aTh). Ilo3HaKOMUTBCS C
AKCIIEPUMEHTAIIBHBIM METOJZIOM HCCclieoBanusi npupoabl. COopka MpUOOPOB M KOHCTPYKIIUH.
Hcnonb3oBaHne HM3MEpPUTENBHBIX MPUOOPOB. BrimonHeHne 1a00paTOPHBIX W MPAKTHYECKHX
paboT. JlnarHoctTuka U ycTpaHeHUE HEHCIPaBHOCTEN

pubopoB. BeicTpanBanue runote3 Ha OCHOBAHWU UMEIOIINXCS JaHHBIX.

Mexanuka.

Teopusa: PaBHOMEpHOE U HepaBHOMepHOe ABmxkeHue. ['paduueckoe mpeacTaBieHne TBUKCHHUSL.
Pemenue rpadudeckux 3amad, pacuyer MyTH M CpeJHEH CKOPOCTH HEPAaBHOMEPHOTO ABM)KECHUS.
[Tonsitne unepimu u uHepTHOCTU. llenTpoOexHast cuna. [IpumeHeHne MaHHBIX (PU3HMYECKHUX
MOHATHH B )KU3HEJCITEILHOCTH YesoBeka. Cuia ynpyrocTH, cuiia TPeHHUs.

Ilpaxmuxa: ViccnenoBanue 3aBUCUMOCTH CHIIBI YIIPYrOCTH, BO3HHKAIOMIEH B MPYXKUHE, OT
crenenn nedopMmanuu npyxuHbel. Omnpenenenue kodpduimieHTa TpeHus Ha Tpudbomerpe. (¢
HCHOJb30BaHHeM 00opynoBaHusi «Touka pocray)



HccnenoBanue 3aBUCUMOCTH CUIIBI TPEHUS OT CHJIbI HOPMAJIBHOTO JIaBJICHUS.

Xapaxkmepucmuka 0CHOBHBIX 8UO08 OesIMENbHOCMU.

Amnanu3 tabmui, rpadgukos, cxeM. [lonck oObsacHeHust HaOmoMaeMbIM coObITUsIM. Onipesienenue
CBOMCTB MPHOOPOB MO YepTeKaM M MOJENSAM. AHaJIH3 BOZHUKAIOIIUX MPOOIEMHBIX CHUTYalUH.
N300paxkaTh cHCTEMy KOOPAWHAT, BBIOMpPATh TENO OTCUETA M CBS3BIBATh €0 C CHUCTEMOM
KoopauHaT. lcnonb3oBaTh CUCTEMY KOOpPAMHAT JUIsl M3YYEHUS MPSMOJIMHEHHOTO JBHKEHUS
tena. COopka mpuOOpPOB W KOHCTPYKIMA. Vcrmosb30BaHWE W3MEPHUTEIBHBIX MPUOOPOB.
BoinosiHeHue nabopaTopHbIX M IMPAKTUYECKHX padoT (¢ MCnojb30BaHHEM O000pY/A0BaHUS
«Touka pocray). /lnarHocTuka W yYCTpaHEHHE HEHUCIIPaBHOCTEH mprOOpoB. BeicTpanBanue
TUIOTE€3 HAa OCHOBAaHMM MMEIOIIMXCS JaHHbIX. KoOHCTpynpoBaHME U MOJEIUPOBAHUE.
BrimosiHeHue 3aJaHUil IO YCOBEPIICHCTBOBAHHMIO MPHOOpOB. Pa3paboTka HOBBIX BapHAHTOB
onbITOB. Pa3paboTka W mpoBepka METOIUKH SKCIEPUMEHTAIbHOM paboThl. PabGoTra B Manbix
rpynmnax. AHaJIW3UPYIOT, BBIOMpalOT ¥  OOOCHOBBIBAIOT CBOE  pEIIEHHE, JIEHCTBUS.
[IpencraBnenue pe3ynbTaTOB MAPHOW, TPYNIOBOW JEATEIBHOCTH. YYacTHE B JHAJOre B
COOTBETCTBUU C NPABUJIAMU PEUEBOTO MOBEICHUSI.

I' mapocraruka.

Teopus: 3akon Apxumena, 3akoH [lackais, THUApOCTaTHYECKOE ITaBJIEHHUE, COOOIIAIOIINECS
COCY/Ibl, THPABINYECKIE MALTUHBI.

Ilpakmuka: 3adauu: BHITAIKUBAIOIIAs CHJIA B PAa3JIMYHBIX CHUCTEMax; MpPUOOpHl B 3ajadax
(coobmaroniuecs: cocybl, THAPABINYECKUE MALIMHBI, pblYark, OJOKH). DKCHEpHUMEHTAJIbHbIE
3aJlaHus:

l)usmepenue cuiibl Apxumena, 2)U3MEepeHHE MOMEHTa CHJIbL, JEMCTBYIOUIEr0 Ha pblyar,
3)usmepenue

paboThl CUJIBI YIIPYTOCTH MIPU MOABEME Tpy3a C MOMOIIbIO MOJIBMKHOTO WM HEMOIBUKHOTO
6710Ka. (¢ mcnoJib3oBaHueM ooopynoBanus «Touka pocTay)

Xapaxmepucmuka 0CHOBHbIX 8U008 0esIMENbHOCU.

Anamu3 Ttabmun, rpaduxoB, cxeM. [lonck oOBsicHeHUs HaOmOgaeMbIM coObITHsSM. COOpKa
npuOOpOB M  KOHCTPYKIMU. Vcmonb3oBaHue W3MEpPUTENBHBIX NpUOOPOB. BrimosHeHue
a00OpaTOPHBIX M MPAKTHYECKUX padoT. /[narHocTuka v yCTpaHeHHE HEHCIIPABHOCTEH MpuOOpoB.
BeicTpauBanne ruUmoTre3 Ha OCHOBAaHMM HMEIOIIMXCS JaHHbIX. KoHCTpyupoBaHue wu
MozenupoBanue. Pabora B ManbIx rpymnnax. AHAJIU3UPYIOT, BEIOUPAIOT U 0OOOCHOBBIBAIOT CBOE
peumienue, aeiictBus. llpencraBieHune pe3ynbTaToB IMAPHOM, TPYIIIOBOM  JESATEIBHOCTH.
[ToarotoBka cooOmieHHN W JOKIAI0B. Y4yacTHE B JUAlOre B COOTBETCTBUU C IpaBHIIaMU
pEeYeBOro MOBEACHUS.

Craruka.

Teopus: bnok. Peiuar. PaBHOBecwe TBEpABIX TeN. YCIOBUS pPaBHOBECHS. MOMEHT CHIIBIL.
[IpaBuno momentoB. LleHTp TskecTn. MccienoBaHue pa3iavMYHbIX MEXAHUYECKHX CHCTEM.
KoMOuHupoBaHHbIE 331a41, UCTIOIB3YS YCIOBUS PaBHOBECHS.

Ilpakmuka: VI3roToBieHHE pabOTAIOIICH CHCTEMBbI OJIOKOB.

Xapaxmepucmuka 0CHOBHbIX 8U008 0esIMebHOCHIU.

Amnanus tabnun, rpadukos, cxem. [louck oObscHenus: HaOmonaeMbIM coObITUsIM. OnpeieneHue
CBOMCTB IpHOOPOB MO YepTekaM M MOJENSIM. AHAU3 BO3HUKAIOIIUX MPOOIEMHBIX CUTYallUH.
Habmionate geiicTBue mpocThiX MexaHu3MoB. [lo3HakoMHTbes ¢ (pU3HUECKON MOJENbIO
«abcomoTHO TBEPAOE Teoy». Pemiars 3amaun Ha MpUMEHEHHE YCIOBUs(MpaBUia) paBHOBECHS
peruara. IlpumensTs ycioBue (IIpaBUIIO) paBHOBECHUS pbldara Jjsi OOBSCHEHUs JAEHUCTBUS
pPa3NMYHBIX WHCTPYMEHTOB, HCIOJIb3YEMBIX B TeXHUKe U B ObiTy. COopka mpubOpoB u
KOHCTpyKIui. Mcmonb3oBaHue HM3MEPUTEIbHBIX MHpUOOpOB. BhIMoTHEHHE TabOpaTOpPHBIX U
MPAKTUYECKUX paboT. JlmarnocTuka u

yCTpaHEeHHe HEHCIpaBHOCTEW MpHOOPOB. BriCTpamBaHue THIOTE3 HA OCHOBAHUU WMEIOIIUXCS
JTAHHBIX. KoncrpyupoBanue u MOJEIMPOBAHUE. Brinonnenue 3a/laHui 1o
YCOBEPIICHCTBOBAaHUIO TMPUOOPOB. Pa3paboTka HOBBIX BapuUaHTOB OMBITOB. Pa3paboTka u
MIPOBEpPKa METOJIMKH SKCIIEPUMEHTAIBLHOU PabOTHI.



PabGota B Manmbix rpymnmax. AHaIU3UPYIOT, BHIOMPAOT W OOOCHOBBIBAIOT CBOE pEIICHUE,
neucteusd. IIpencraBineHue pesynabTaTOB IApHOW, IPYNIIOBOM aedrenbHOCTH. Iloaroroska
cooOmeHuni 1 JoKi1ag0B. OCyIIECTBISIOT CAMOOLICHKY, B3aUMOOIICHKY AEATEIbHOCTH. Y4acTHe
B JIMAJIOTE B COOTBETCTBUH C IIPABUIIAMU PEYEBOIO ITOBEICHUS.

8 kiacce

TensioBble sIBJIEHUS.

TermmoBoe pacmupenue tein. [Ipoueccsl M1aBieHuss 1 OTBEPAEBAHUS, UCIIAPEHUS U

KoHJeHcauuu. Temnonepeaaya. BinaxxHocTh BO3/lyxa Ha pa3HbIX KOHTUHEHTAX.

Hemoncmpayuu: 1. Habmonenue TtasHus jabaa B Boje. 2. CKOpPOCTM HMCHIAapeHHs pa3IudHbIX
xuakocte. 3. TennoBbie qBUTATEIN OYaYIIETO.

Jlabopamopuwie pabomsl (¢ ucnojib3oBanueM odopynoBanus «Touka pocra»): 1. 3smeHeHus
JUIMHBI TeJla MPU HAarpeBaHWW U OxJaxaeHuu. 2. OTiuBKa mnapauHOBOTO CoJiJaTHKA. 3.
Habmronenue 3a muaBnenueM ipaa 4. OT 4yero 3aBUCUT CKOPOCTh MCHApEHUs KUIAKOCTU? O.
Habmronenue TennonpoBoIHOCTH BOABI M BO3/1yXa.

Xapaxmepucmuka 0CHOBHBIX 8U008 0esIMENbHOCTU.

CamocToATenbHO (QOPMYIHUPYIOT MO3HABATENbHYIO 33Jayy. YMEIT C TOMOIIbIO BOIPOCOB
noObIBaTh  HejocTarolrylo uHpopmanuoo. Mcnonp3oBaHue HM3MEPUTETBHBIX — MPHUOOPOB.
Boimonnenue 1abopaTopHbIX M IpaKTHUECKUX paboT. JluarHoctuka H  yCTpaHEHUe
HeucnpaBHocTell mpuOopoB. BeicTpamBaHue THMIIOTE3 HAa OCHOBAHWM HMEIOLIUXCSA JIaHHBIX.
KoHcTpynpoBanue u MoeupoBaHue.

BrimonHenue 3amaHuii 10 yCOBEPIIEHCTBOBaHUIO MpHOOPOB. Pa3paboTka HOBBIX BapHaHTOB
onbITOB. Pa3paboTka W mpoBepKa METOIUKH SKCIEpUMEHTAIbHOW paboThl. Pabora B Mambix
rpynmnax. AHaJIW3UPYIOT, BBIOMpAIOT M  OOOCHOBBIBAIOT CBOE  peIIeHHe, JIEeHCTBUSL.
[IpencraBnenue pe3ynbTaTOB MAPHOW, TPYNIOBOWM JEATEIBHOCTH. YYacTHE B JUAJOre B
COOTBETCTBUU C MPABUIIAMH PEUEBOTO

MOBEACHHUS.

JJleKTPUYeCKUE SABJICHUS.

Muxkpomup. Moaenu atoma, cyuiectBoBasiiue 10 Hadana XIX. ctopust OTKpBITUSA U IEUCTBUS
rajJibBaHM4YecKoro snemeHTa. Mcropus cozpmanust snexktpodopHoit Mammubl. OnbiT Bosbra.
DNEKTPUUYECKUIN TOK B DJIEKTPOIUTAX.

Hemoncmpayuu: (¢ ucnoab3oBanueM odopyaoBanus «Touka pocray)

1. Monenu atoMoB. 2. ["aibBaHWYECKHE PTIEMEHTHI. 3. DIEKTpoPOpHOI

MamuHebl. 4. OneiTel BonbTa u ['ansBanu.

Jlabopamopusie pabomor: 1. Co3nanue rajJbBaHUYECKUX dJIEMEHTOB U3 MOAPYYHBIX CPEACTB. 2.
DNEKTPUYECKUN TOK B )KUJIKOCTSIX CO3TAHUS «30JI0TOTO KITFOUUKA .

Xapaxmepucmuka OCHOBHBIX BUJIOB JICSITEIIbHOCTH:

YopaBisoT cBoel MO3HABATENLHON M yUeOHOW JEesTeNbHOCTHIO MOCPEACTBOM IOCTAHOBKHU
Lenei, IUTAaHUPOBAHMS, KOHTPOJS, KOPPEKIMHM CBOMX JACUCTBUH M OIEHKU YCHEIIHOCTH
ycBoeHusa. CpaBHUBAIOT CHocod W pe3ylbTaT CBOUX JEHCTBHII ¢ 00pa3loM - JIMCTOM
compoBoxaeHus. OOHapyxuBaOT OTKJIOHEHHs. OOAyMBIBAIOT MPHYMUHBI  OTKJIOHEHUH.
OcylecTBIAIOT CAMOKOHTPOJb U

B3aMMOKOHTpPOJb. M crosib30BaHNE U3MEPHUTENBHBIX MPUOOpOB. BrImomHeHue 1abopaToOpHBIX U
MPaKTHYEeCKUX paboT. /lnarHocTuka M ycTpaHeHUE HEUCHpaBHOCTEH mpuOOpoB. BricTpanBaHue
TUIIOTE3 HA OCHOBAHUM UMEIOLIUXCS TaHHbIX. KOHCTpyrpoBaHue U MOIETUPOBaHHE.
JIeKTPOMATHUTHBIE SIBJICHHS.

MarautHoe ToNie B BemlecTBe. MarHuTHas aHoManus. MarautHele Oypu. PasHoBHIHOCTH
AIIEKTPOU3MEPHUTENHHBIX MPUOOPOB. Pa3HOBUIHOCTH AIEKTPOABUTATENECH.

Hemoncmpayuu (¢ mcnojb3oBannem o6opynoBanuss «Touka pocrar): 1. HarmsgHocts
MOBEJICHUS BEILIECTB B MarHUTHOM 11oJ1e. 2. [Ipe3enTanuu o



MarHUTHOM TIoJie¢ 3eMJIM W O MarHuTHeIX Oypsx. 3. JleMOHCTpanus pa3sHOBUIHOCTEH
ANEKTPOU3MEPUTEIBHBIX TPUOOPOB. 4. HarisiiHOCTh pa3HOBUIHOCTEM 2IIEKTPOABUTATEIICH.
Jlabopamopnvie pabomul: 1. VccrenoBanue pa3inyHbIX 3JEKTPOU3MEPUTEIBHBIX TPHOOPOB.
Xapaxmepucmuka 0CHOBHBIX 8U008 0esIMENbHOCIU.

VYHpaBisioT CBOEH MO3HABATEIbHOM M YYEOHOW MAEATEIBHOCTBIO MOCPEICTBOM IOCTAHOBKU
Leney, IUTAaHUPOBAHUS, KOHTPOJIS,, KOPPEKIHMH CBOMX JCHCTBUH U OICHKHA YCIEIIHOCTH
ycBoeHusa. CpaBHUBAIOT CMOCOO M pe3ylbTaT CBOUX JIEHCTBUM € 0OpasloM - JIMCTOM
conpoBoxaeHus. OOHapyxkuBalOT OTKJIOHEHHs. OOAyMBIBAIOT MPUYMHBI  OTKJIOHEHUI.
OcymiecTBISIOT CAMOKOHTPOJIb U

B3aUMOKOHTPOJIb.

Onruyveckue siBJIEHUS.

HcTouHnku cBeTa: TEIUIOBHIE, JIIOMUHECLEHTHBIE, HUCKYCCTBEHHBIE. M3roToBiieHHME KaMepsbl -
o0cKypa U HcclefoBaHHE N300pakeHHs C MOMOIIBI0 MOJEIH. MHOroOKpaTHOe H300paxeHue
IpeMeTa B HECKOJIbKUX IIOCKUX 3epKajiaX. M3roTOBUTH MEPUCKON U C €r0 MOMOIIbIO POBECTU
HaOmoneHus. IIpakTuyeckoe HCIOJIb30BAHWE BOTHYTBHIX 3€pKasl. 3pUTENbHbIE WJUIIO3UH,
MOPOKJIaEMBbIE

npenoMyeHueM cBeta. Mupaxu. Pa3Butre BOJTOKOHHOM ONTHUKHU. VICIIOJIb30BAHNE 3aKOHOB CBETA
B TEXHUKE.

Hemoncmpayuu(c ucnosin3oBanuem odopyaoanusi «Touka pocra»)

1. Paznuunbie uCTOUHUKY cBeTa. 2. M300paxeHue npeaMera B HECKOJIbKUX

MIOCKUX 3epkanax. 3. M3o0Opaxenue B BOTHYTHIX 3epkanax. 4. Mcmoiap3oBaHME BOJIOKOHHOM
ONTHKHU. 5. YCTPOUCTBO (poTOAMNIapaTOB, KHHOMPOEKTOPOB, KAJICHI0CKOIIOB.

Jlabopamopuwsie pabomsi: 1. U3roToBIIEHHE KaMephl - 00CKypa W UCCIIETOBAHNE U300PaKEHHS C
noMompo Monenu. 2. IlpakTuueckoe mpuUMEHEHUE TIUIOCKUX 3epkai. 3. Ilpaktuueckoe
WCIOJIb30BAHNE BOTHYTHIX 3epKai. 4. M3roToBiieHHEe MepucKona U HaOMIOAEHHS C MOMOIIbIO
MOJIENH.

Xapaxmepucmuka 0CHOBHbIX 8U008 0esIMENbHOCHIU.

VYrpaBastoT CBOEH TO3HABATEIBLHON W YYEOHOM MEATEIbHOCTHIO TOCPEJICTBOM TOCTAHOBKHU
LeJield, TMUIAHUPOBAHUS, KOHTPOJIS, KOPPEKIMH CBOUX JEHCTBUH W OILEHKU YCHEUIHOCTH
YCBOGHHUA. BpIIensioT U GopMynupyroT MO3HABATENbHYIO 1I€7b. BBIIENAIOT KOJIUYECTBEHHbBIE
XapaKTepUCTUKN OOBEKTOB, 3a/JaHHble cjloBaMHu. [IpMHMMAOT NO3HABaTENbHYIO LEdb U
COXPAaHSIOT €€ MPU BHIIIOJIHEHUH

y4eOHbIX aercTBui. OCO3HAIOT CBOU ACHCTBUA. MIMEIOT HaBBIKM KOHCTPYKTHBHOTO OOIICHHS B
MaJIbIX IpyHmax.

Yesi0BeK U mpupoaa

ABTOMaTHKa B Hailen u3HU. [IpuMepsl uCnosib30BaHMs aBTOMATHYECKUX YCTPOMCTB B HAYKE,
Ha mpousBojacTBe u B ObiTy. CpeactBa cBs3u. Pagno u TeneBuaeHue. ANbTEpHATUBHBIE
WCTOYHUKHU dHepruu. Busel snexkrpocraniuii. Heo6x0AMMOCTh SKOHOMHUH MPUPOTHBIX PECYPCOB
U HCIIOJIb30BaHMS, HOBBIX SKOJOTMYHBIX M Oe3omacHbIX TexHosoruil. Hayka m Ge3zomacHOCTB
JIIOAEN.

Jlemoncmpayuu: 1. hoTOMaTepUAIIBI M CIAKIBI 110 TEME.

Jlabopamopnvie pabomul: 1.13ydenne neiicTBUN CpeACTB CBA3U, PAAMO U TEJIEBUICHUS.
Xapaxmepucmuka 0CHOBHbIX 8U008 0esIMENbHOCHIU.

CamoctoarensHo  (GOPMYNUPYIOT TO3HABATENBHYIO 3alady. YMET (WM pPa3BUBAIOT)
CIIOCOOHOCTH C MOMOIIBI0 BOITPOCOB TI0OOBIBATH HEOCTAIOIIYIO HH(POPMAIIHIO.

KanenpapHo-temaTnueckoe njianuposanue 7 kiaacc (34 yaca)

Ne | HMara Tema ypoka Hcnosb3oBanue [pUMeYaHue

/0 | IPOBEACHUS odopynoBanus




Inan

dakr

LHeHTpa
€CTeCTBEHHOHAYYHOM
U TeXHOJIOTHYeCKOH
HaNpaBJIeHHOCTEl
«Touka pocra»

1. BBenenue (14)

BBonHoe 3ansarue. Llenu u 3aiaun Kommnberoreproe

1 Kypca. Texnuka 0€30MacHOCTH. 000py1I0BaHNE

2. Pojib hkcniepuMeHTAa B JKH3HU YesioBeka (34)

Cucrema eMHUI, IOHITHE O KommnbrorepHoe

2 MPSIMBIX M KOCBEHHBIX U3MEpPEHUsIX | 00opyJoBaHMe
DuU3NYECKUI HKCIIEPUMEHT. OGopynoBanue s
Bunel pusndeckoro skcrepuMeHTa. | JeMOHCTpaIui
[MorpenrHocTh M3MepeHus. Buapr
MOTrpeIHOCTEN n3Mepenus. Pacuér

3 MOTPENTHOCTH U3MEPEHUSI.
JlaGopaTtopnas pabota OGopynoBanue s
«3mepenne oO0bema TBEp0ro 1abopaTopHbBIX paboT
tenay. [IpaBuna opopmieHus 1 YYCHUYECKHUX

4 nabopaTopHO pabOTHI. OTIBITOB

3. Mexanuka (84)

PaBHOMEpHOE 1 HEpaBHOMEpPHOE ObopynoBanue st

5 JIBIDKCHHS. 1a00paTOPHBIX paboT
I'paduueckoe npencraBneHne 1 yHCHIHCCKHX

6 —— OTBITOB (Ha Oa3e

KOMILJIEKTOB IS

Pemenue rpaduuecknx 3anay, 0ro)
pacuer myTu U CpeaHel CKOpoCTH

7 HEPAaBHOMEPHOTO JBM)KCHHUS.
[ToHsiTHE MHEPIIMH U UHEPTHOCTH.

8 LenTtpobexHas cuina..

9 Cuna ynpyrocTtu, Cuiia TpeHust O6opynoBanue st
JlaGopaTopHas pabota 11a00paTOPHBIX padoT
«HccnenoBanue 3aBUCUMOCTH 1 YHCHIHCCKUX
CHWJIBI YIIPYTOCTH, BO3HUKAIOLICH B OTILITOB (Ha base
Opy)XHHE, OT CTEeNeHH edhopMaluu KOMILICKTOB JUIA

10 OPYKHUHBD». 0I'3)
JlaGopatopHas pabota
«Omnpenenenne kKodppuureHTa

11 TPeHUus: Ha TpUuOOMeTpey.
JlaGopatopHas paboTa Ob6opynoBanue s
«HccnenoBanue 3aBUCUMOCTH 71a00paTOpHBIX paboOT
CHWJIBI TPEHUS OT CHUJIBI U YUEHUYECKUX

12 HOPMAJILHOTO JIABJICHUS. OTIBITOB

4. I'mapocraTuka (124)
13 [InoTHOCTH. 3agaua naps ['epona O6opynoBanue s
14 Pemrenune 3agay NOBLIMIEHHON ACMOHCTpallin




CJIOKHOCTH Ha pacCUCT IIJIOTHOCTHU
BCIICCTBA.

Pemenne 3a/1a4 oBEBINIEHHON

O6opynoBanue aJis

15 CJIOKHOCTHU JEMOHCTpaLi
JlaBiieHME KUJIKOCTH M ra3a. 3aKOH
16 [Tackans
17 CooOwatomuecst COCypl.
Jlaboparopuas paboTa OOGopynoBanue 1Jis
18 «M3roTtoBiieHne Mol (OHTaHA» | JTAOOPAaTOPHBIX pabOT
U YICHUYECKHUX
JlaboparopHas paboTa ya
OTIBITOB (Ha Oa3ze
19 «M3rotoBnenue moienu GpoHTaHa»
KOMIUIEKTOB it OI'D
3akoHn [lackans. [laBnenue B
KUJKOCTSX M Tra3ax.
ManpaBnuyeckye MalIvHbL.
20 CooOmaromuecst COCY/Ibl.
BriTankuparomas cusia. 3aKoH OGopynoBanue s
21 Apxumena. JIEMOHCTpAIi
JlaGopaTtopnas pabota OGopynoBanue s
«BpIsicCHEHUE YCITOBHSI TUTABAHUS 1ab0paTOPHBIX padoT
TEI. U YYCHHYECKHUX
22 OTIBITOB
biox 3agad na 3axoH Ilackans, OGopynoBaHue s
23 3aKOH Apxumena. JIEMOHCTpAaIUit
biox 3agad Ha 3axoH Ilackans,
24 3aKOH Apxumena.
5. Craruka (104)
25 Biok. Peryar. OOGopynoBaHue s
€MOHCTpanuil
PaBHOBecue TBepAbIX Tel. MOMEHT A Thanl
26 cuibl. [IpaBriIo MOMEHTOB.
Hentp tsxectu. UccnenoBanue O6opynoBanue st
27 pa3IMYHBIX MEXaHUYECKHX CUCTEM | JEMOHCTpAIHii
KomOunupoBanHsbie 3a1auu,
28 UCIIOJIB3YSl YCIOBHS paBHOBECHSL.
KomOunupoBanHsie 3a1auu,
29 UCTIOJIB3YSI YCIIOBHS paBHOBECHS
JlaGopatopHas pabota Ob6opynoBanue s
«3rotoBnenue padoTaromen n1abopaTopHbIX paboT
cuctembl 6510K0BY. OdopMieHue U YYCHHUECKUX
30 paboTHI. OTBITOB (Ha 6aze
KoMIuieKToB st OI'D
Pabora Hag npoekrom «biiokuy.
JlaGopatopHas paboTa
«M3rotoBnenue padoTaroien
31 CUCTEMBI OJIOKOBY.
32 JlaGopatopHas paboTa O6opynoBaHue s




«M3rotoBiienne padoTaroien nabopaTopHBIX paboT
CHCTEMBI OJIOKOBY. U YYEHHUECKUX
OTIBITOB
33 Odopmienue paboTHI. KommerorepHoe
34 3amuTa MpOEeKTOB. obopynosanue
KajiennapHo-remaruyeckoe njaanupoBanue 8 kiaacce (34 yaca)
Ne | [ara Tema ypoka Hcnosb3oBanue IIpUMEYaHue
/T | IPOBEJICHUS o0opyroBanus
Ilinan | dakr lieHTpa .
eCTeCTBEHHOHAYYHOI
U TEXHOJIOTUYECKO
HANPaBJIEHHOCTEeHl
«Touka pocra»
1. BBenenue (14)
BBonHoe 3ansarue. Llenu n Kommnbroreproe
3aaum Kypca. TeXHHuKa o00opyIoBaHue
1 0€30MMacHOCTH.
2. TenuioBbie siBjenust (12 v)
PazHOoOOpazne TeroBbIx KommerotepHoe
sBieHui. TermoBoe pacumuperHne | 000pyI0BaHNE
2 TeJl.
JlaGopaTtopnas pabota OGopynoBaHue s
«VI3MeHeHus1 ITUHBI Tela IPu 1a00paTOPHBIX paboT
HarpeBaHHUH U OXJIKICHUN. U YICHUYECKUX
3 OTIHITOB
Tennonepenauya Habmronenue OGopynoBaHue s
TETUTOTIPOBOHOCTH BOJIBI U JIEMOHCTpAIHH
4 BO3]IyXa.
JlaGopaTtopnas pabota OOGopynoBaHue s
«M3mepeHue yaenpHou 71a00paTOPHBIX padboOT
TETUIOEMKOCTH Pa3JInYHbIX Y YICHUYECKUX
5 BELLIECTBY. OTBITOB (Ha Oa3e
[TnaBneHue U OTBEpICBaHHE. KOMILICKTOB At OI'3
Jlaboparopnas pabota «OTinBKa
6 napauHOBOTO COJIJIATHKAY
JlaboparopHas paboTa O6opynoBanue st
«Habmoaenue 3a 1uiaBIcHuEM 71a00paTOPHBIX paboOT
JbJIa» U YUCHUYECKUX
7 OTIBITOB
Pemenne onuMnuaaHeix 3a1a4 O6opynoBanue st
Ha ypaBHEHHE TEIJIOBOTO JEMOHCTpAIHi
8 Oasanca
Pemenne onuMnuaaHeIx 3a1a4 O6opynoBanue s
9 Ha pacy€T TEIUIOBBIX MPOIECCOB | IEMOHCTpaluit
10 JlaGopaTopus Kpuctamiorpaduu.
Hcnapenue u koHACHCAIHUS. O6opynoBanue s
11 JIEMOHCTpaIuit
CoctaB atmMocdepsl, Ob6opynoBanue s
12 HaOIIO/IEHUE Tepexoa JIEMOHCTpaIuit




HCHACBIIIICHHBIX I1apOB B
HaCBIIICHHBIC.

BitasxHOCTB BO3/1yXa Ha pa3HbIX

O6opynoBanue aJis

13 KOHTHHEHTaX JIEMOHCTpAIHH
3. DuekTpuyeckue siBjaeHus (84)
Mukpomup. Monenu atoma, OGopynoBanue 1Jis
14 cymectsoBaBume A0 Hayana XIX | meMoHcTpanui
Hcropus OTKpbITHA U AEUCTBUSA KommnsrorepHoe
15 rajbBaHUYECKOr0 AJIEMEHTA 00opyI0BaHNE
HUcropus co3znanus
351eKTpohOpHOI
16 MaIllHbI
OneiTel Bosbra. Onekrpuueckuit | KommnbrorepHoe
17 TOK B DJIEKTPOJIUTAX. 000py1I0BaHNE
Pemenne onmumnuaaaeix 3ama4 Ha | OOopyaoBaHue 1Jis
18 3aKOHBI TTOCTOSTHHOTO TOKA JIEMOHCTpAIHN
Habmtonenue 3aBucuMocTu O6opynoBanue st
COTIPOTHUBJICHUS MIPOBOJAHUKA OT | JIEMOHCTPAIIAI
19 TEMIEPATYPHI.
JlabopaTtopnas pabota OGopynoBanue s
«OmnpeneneHne CTOMMOCTH 1abopaTopHbIX paboT
M3pPACXO0J0BAHHOU Y YUECHUYECKUX
AIIEKTPOIHEPTUU OTBITOB (Ha Oa3ze
10 MOIIIHOCTH TOTPEOUTENS M IO | KOMIUIEKTOB 1iy1st OI'D
20 CUYETUHKY»
Pemrenye onuMmnnaagbeixX 3aga4 OGopynoBaHue s
21 Ha TEIUIOBOE JIEHCTBUE TOKA JIEMOHCTpAIUit

4. DJ1eKTPOMATHUTH

ble siBJIeHus (34)

22

DJEKTPOMArHUTHBIC SIBJICHUSI.
DJIEKTPOU3MEPUTEIHHBIE
pUOOPHI.

OOGopynoBaHue s
JIEMOHCTpaIun

23

MarauTHasg aHOMaJIn.
MaruutHrie

Oypu

24

PaznoBugnoctu
3JIEKTPOJIBUTATENICH.

OOGopynoBaHue s
JIEMOHCTpaIui

5. OnTuveckue siBjaenus (74)

Hctounuku cBera: TCILIOBBIC,

O6opynoBanue st

25 JTFOMUHECLICHTHBIC JIeMOHCTpAIIH
DKcIepUMEeHT Ha0Io/IeHuE.
MHorokpaTHOe H300pakeHue
npeaMeTa B HECKOJIBKHX MIIOCKUX
26 3epKanax.
N3roToBUTH NEPUCKOT U C €T0 Ob6opynoBanue s
MTOMOIIIBIO TPOBECTH JIEMOHCTpaIi
27 HaOJII01eHUS
[IpakTHyeckoe UCIoJIb30BaHHE Ob6opynoBanue s
28 BOTHYTBIX 3€pKall JEMOHCTpaIUi
29 3pUTENbHbBIE WIUTIO3UH, O6opynoBanue s




MOPOKIaEMBbIC MTPEIOMIICHUEM JEMOHCTpPAITHiA
ceera. Mupaxu.
30 PasBuTHne BOJTOKOHHON ONTUKH
Hcronp3oBanue 3aKOHOB CBETA B
31 TEXHUKE
6. UestoBek u mpupoaa (44)
32 ABTOMaTHKa B Halllel )KU3HHU . KomnbrorepHoe
o0opynoBanue
33 Pammo v teneBunenue PyA
ANbTepHATUBHBIC HCTOYHUKA
34 SHepruu. Buasl s5eKTpocTaHInid
Hayxka cerogns. Hayka u
35 0€e30MaCHOCTh JIOIEH.




