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HNOACHUTEJBHASABAIINCKA

BHeypouHas AeqTeIbHOCTh SABISETCS COCTaBHOW YACThIO 0Opa30BaTEIBHOTO
mporiecca U OAHOM u3 (GopM oOpraHu3alu CBOOOJHOTO BpeMeHHM oOydarouuxcs. B
pamkax peanuzaruu @I'OC OOO BHeypouHas AESATEIBHOCTh — 3TO 00Opa3oBaTeIbHAS
AeSITeNFHOCTD, OCYIIeCTBIIsIeMas B (hOpMax, OTIIMYHBIX OT YPOUHOU CHCTEMBI O0yUYEeHHS,
M HampaBlieHHasT Ha  JIOCTIDKCHHE  IUIAHUPYEMBIX  Pe3yJbTaTOB  OCBOCHHUSA
o0pa3zoBaTeIbHBIX MPOrpaMM OCHOBHOTO 001Iero oOpaszoBanus. Peanuzanust paboueit
nporpaMMbl Kypca BHEYPOUHOU AesTenbHOCTH Mo (m3uke «Dusmkay crnocoOCTByeT
OOIIEHHTENIEKTYaIbHOMY HAMpPAaBICHUIO DPAa3BUTHIO JUYHOCTH OOydarommxcs 7-9X
KjaccoB. Puznyeckoe 00pa3oBaHME B CHUCTEME OOIIEro W CpeAaHero oOpa3oBaHUs
3aHMMAaeT OJIHO W3 BEAYIINX MecT. SBisisach pyHIaMEHTOM HAyYHOTO MUPOMOHUMAHUS,
OHO CIOCOOCTBYET (HOPMHUPOBAHHIO 3HAHUK 00 OCHOBHBIX METOJaX HAYYHOTO TIO3HAHHMS
OKpY)KarIero Mupa, (QyHIaMEHTAIbHBIX HAaYYHBIX TEOPUH U 3aKOHOMEPHOCTEH,
GopMuUpyeT y ydYaluXcs yMEHHS HUCCIENOBaTh W OOBICHITH SBICHUS TPUPOABI U
TexHUKH. Kak IIKONBHBIN TpeameT, ¢u3nka o0NagaeT OTPOMHBIM TYMaHHTAPHBIM
MOTEHITMAIOM, OHAa AKTUBHO (HOPMHUPYET HWHTEJUICKTYaJIbHBIE W MHPOBO33PEHUECKHE
KadecTBa JMuHOCTU. Jnddepennmanms npeanonaraeT Takyr OpraHH3AIMIO Mpoiecca
oOydueHus, KOTOpash yUYWTHIBACT WHIWBHIyalbHbIE OCOOCHHOCTH YYaIlUXCs, WX
CIIOCOOHOCTH M MHTEPECHI, JUYHOCTHBIN ombIT. uddepenunanus oOyuenus duzuke
MO3BOJISIET, C OJHOW CTOPOHBI, OOECHe4YuTh O0a30BYIO MOATOTOBKY, C Apyrod —
yIIOBJIETBOPUTh MOTPEOHOCTH KaXKJIOTO, KTO MPOSBISIET MHTEPEC M CIOCOOHOCTH K
NpeIMETy U BBIXOJUT 3a paMKH M3y4eHUs (PU3MKH B IIKOJIBHOM Kypce. Ha 3aHarusx
Kypca TUIAaHUPYETCS pelIeHHue MPOOJIEMHBIX 3a/ad MEXIPEIMETHOTO COJEpKaHMUs,
BBITIOJTHEHUE HKCIIEPUMEHTATBHO-PACUETHBIX 3aJJaHUN MCCIIEI0BATEIBCKOIO XapaKTepa.
Bce »TO moO3BONSIET TOAHATH MHTEpPEC YYAIIMXCS K H3YYCHUIO (GU3UKU. 3aHATHS
NO3BOJIIOT ()OPMHUPOBATH TAKHE Ba)KHBIC ISl COBPEMEHHOCTH KadecTBa YeJIOBEKa, Kak
CTpeMJICHUE K YCIIeXy, YMEHHE paboTaTh B KOMaHJE, paboTaTh ¢ 00OpyJAOBaHHUEM
¢usnueckort nmaboparopun «Touka pocTa»; BOCIHUTHIBAIOT YYBCTBO KOJICKTHBH3MA,
IpyXObI U TOBApHUINECTBA, CIIOCOOCTBYIOT (POPMUPOBAHHIO TAKUX YEPT XapaKTepa, Kak
BOJISI, HACTOWYMBOCTh, OTBETCTBEHHOCTD 32

Brimonnenue 3agaHuii.

Iesu kypca

enpro mporpaMmMbl Kypca BHEYPOUHOU I€SITENBHOCTH O (hPU3UKE
«Pu3mKa B 33/1aUax U SKCIEPUMEHTAX» ,JIJIST yaaIuxcs 7-9-X KI1acCoB SBISIOTCS

* pa3BUTHE Yy Yy4YalllUXCsl MO3HABATENIbHBIX WHTEPECOB, MHTEIUIEKTyaldbHbIX U
TBOPYECKUX CHOCOOHOCTEH B TMpoOlLleCCe pEUIeHUs MNPaKTUYECKUX 3aJad |
CaMOCTOSITEIbHOTO MPUOOPETEHUSI HOBBIX 3HAHUIA;

* opMHpOBaHKE U PA3BUTHE Y YUAIIUXCS KIIOUEBBIX KOMIETEHIIUH yueOHO—



MO3HABATENbHbBIX, NH(HOPMALIMOHHO-KOMMYHUKATUBHBIX, COLMATbHBIX, HKAKCIIEACTBUE
- KOMIIETEHIUH JIMYHOCTHOTO CaMOCOBEPIIEHCTBOBAHNS,

* (opmupoBaHHME MNPEAMETHBIX U METANpPEIMETHBIX pPE3yJIbTaTOB OOy4YEHUS,
YHUBEPCAJIbHBIX YU€OHBIX JICHCTBUIA;

* BOCIUTAaHUE TBOPYECKOM JIMYHOCTH, CIOCOOHOM K OCBOEHMIO IEPEIOBBIX
TEXHOJIOTUI U CO3JaHUIO0 CBOMX COOCTBEHHBIX Pa3pabdO0TOK ,K BbIIBUKEHUIO HOBBIX HJIEH
U TPOEKTOB; peanu3anus ACATEIbHOCTHOTO MOJAX0Ja K IMPEAMETHOMY OOy4YeHHIO Ha
3aHATHUSX BHEYPOUHOU ESITEILHOCTH MO (PU3UKE.

Oc0OEHHOCThI0O BHEYPOUHOM JEATEIBHOCTH N0 (PU3MKE B paMKax KPY>KKOBOM
paboThI SABIAETCA TO, YTO OHA HAMpPABIEHA HA JOCTHKEHUE 00y4YaroIUMHUCS B OOJIbIICH
CTEINEHU JIMYHOCTHBIX U METAIIPEAMETHBIX PE3YyJIbTaTOB.

3amaum kypca

Jlns peanuzanmu 1ieedl Kypca TpeOyeTcsi pelieHne KOHKPETHBIX MPAKTUYECKUX
3aa4. OCHOBHBIE 3aJ/]1a4¥ BHEYPOUHOU JEATEILHOCTH 10 (DU3UKWU:

* BBIIBJICHUE  MHTEPECOB, CKIOHHOCTEH, CHOCOOHOCTEH, BO3MOXHOCTEH

yUYaIIUXCs K Pa3jIMIHbIM BUJAM JCATEIBHOCTH;

* opMuUpOBaHKE MPEACTABICHUS O SBICHHUIX U 3aKOHAX OKPYKAIOIIEr0 MHUpa, C
KOTOPBIMH IIKOJLHUKH CTAJIKMBAIOTCS B IIOBCETHEBHOM KM3HU;

* popMupOBaHUE MPEICTABICHUS O HAYYHOM METOJIC ITO3HAHUS;

* pa3BUTHE MHTEPECA K UCCIIEI0BATEILCKON e TeIbHOCTH,

* pa3BUTHE OIBITA TBOPUYECKOMN JAEATEIBHOCTH, TBOPUECKUX CIIOCOOHOCTEH;

* pa3BUTHE HABBIKOB OpPraHM3allid HAyYHOT'O TPYJa, pabOThl CO CIOBapsSIMH U
SHITUKJIONICIUSIMH, PAOOTHI ¢ 000pyIoBaHKEM Jabopartopuu «Touka pocTay;

* CO3/IaHUE YCJOBUU JUIS peald3alldd BO BHEYPOUHOE BpeMs IMPHOOPETEHHBIX
YHUBEPCAJIBbHBIX YUeOHBIX ICUCTBUN B YPOUHOE BPEMS;

* pa3BUTHE  ONBITAa  HEPOPMAIBHOTO oOImeHns,  B3aUMOJCHCTBUSA
,COTPYTHUYECTBA; paCIIMPEHNE PAaMOK OOIIEHUS C COIIMYMOM.

* (hopMHUpOBaHHE HABBIKOB TMOCTPOCHHS (PU3MYECKUX MOJCIICH U ONIpEeIeIICHHS
TPaHUIl UX TPUMEHUMOCTH.

* COBEpIICHCTBOBAaHWE YMEHUN MPUMEHATH 3HAHUS MO (U3MKE I OOBSICHEHUS
SBIICHUN  TPUPOJBI, CBOWCTB  BEIICCTBA, pemieHuss  QU3MYECKUX  3ajad,
CaMOCTOSITEILHOTO TPHOOPETeHHWS ¥ OIGHKM HOBOW HH(pOpMaIuu (U3HIECKOTO
coJiep KaHMsl, MCTIOJb30BaHMsI COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTHIA;

* UCTIOJIb30BAaHUE TMPUOOPETEHHBIX 3HAHUHN U yYMEHUH JUIsl  pEIICHHUS
MPAKTUYECKUX, )KU3HEHHBIX 33]1a4;

* BKJIIOYCHHUE YYAIIUXCS B PaA3HOOOPA3HYIO JESITEIBHOCTh: TEOPETUUYECKYIO,
MPAKTUYIECKYIO, aHATUTHYECKYIO, TTONCKOBYIO;

* BBIPabOTKa THOKUX YMEHHUI MMEPEHOCUTH 3HAHUS W HaBBIKH HA HOBBIE (DOPMBI



VYuebHoit paboThi;

* pa3BUTHE COOOPA3UTENIBHOCTH M OBICTPOTHI PEAKUMHM MPU PEIIEHUU HOBBIX
Pa3IUYHBIX PU3MYECKUX 3a/1a4, CBA3aHHBIX C MPAKTUYECKON N€ATEIbHOCTBIO.

HanpasnenHocts nporpamMmsl — ugpoBast 1abopatopus. YpOBEHb IPOrpaMMbl —
0a30BbIif. Bo3pacT oOyuaromuxcs: ot 12 net go 16 aet. Cpok peanusanuy IporpaMmbi:
Iron, 34uaca .PaGouas mporpamMma Kypca BHEYPOUHOU JIEATEILHOCTH 1O (pU3nKe
«®Pu3uka B 3ajja4ax U dKCHEPUMEHTaX» Mpe/Ha3HaueHa Uisl OpraHu3alii BHEYPOUHOU
nesTenbHocTH obyuaromuxces 7-9 kinaccoB MBOY «bumtoraiickas OOLL»

IL1anupyemMble pe3yJbTaThbl 0CBOCHHS MPOrPaMMbl BHEYPOUHO# AesITeJIbHOCTH
«®u3MKa B 33a4aX M IKCIEPUMEHTax» (C HCIoJIb30BaHneM o0opyaoBanusa«Touka
pocta») B 7-9 kjaccax.

Peanuzanus nporpaMMbl ClIOCOOCTBYET JOCTUKEHUIO CICAYIONINX Pe3yJbTATOB:
JIn4HOCTHBIE:

B cepe TMIHOCTHBIX YHHUBEPCABHBIX YICOHBIX ICHCTBHH YUaIIHXCS:

* y4eOHO-TIO3HABATENbHBI WHTEPEC K HOBOMY Yy4eOHOMY Marepwally W Ccrocodam
pEIICHMS HOBOM 3aJ1a4Wu;

* OpUCHTAIMS HAa MOHUMAHWC TPHYUH yCIieXa BO BHEYYCOHOW ACATEIBHOCTH ,B TOM
qpclie Ha CaMOaHajM3 W CaMOKOHTPOJb pe3yiabTaTa, Ha aHajln3 COOTBETCTBUS
PE3yNbTATOB TPEOOBAHUSIM KOHKPETHOM 3a1a4H;

* CIOCOOHOCTh K CaMOOIIEHKE Ha OCHOBE KPHUTEPUEB YCIEIIHOCTH BHEYYEOHOI
JEeSITeNIbHOCTH;

Obyuarowuiics nOIYYUM 803MOHNCHOCTb OJis1 POPMUPOBAHUSL:

* BHYTPEHHEW MO3UILIMH IIKOJIBHUKA HAa YPOBHE MOJOKUTEIFHOTO OTHOIIEHUS K IIKOJIE,
MOHUMAHMUsSI HEOOXOJMMOCTH YYEHHS, BBIPAXEHHOTO B IpeobiagaHuu y4eOHO-
MO03HABATEILHBIX MOTHBOB;

* BRIpKEHHON YCTOMYMBOM Y4eOHO-TT03HABATECIIbHOM MOTHUBAIIUN YICHHSI;

* yCTOMYHMBOTO Y4eOHO-TIO3HABATEILHOTO HMHTEpPeca K HOBBIM OONIMM criocobam
pelIeHus 3a1ay.

MetanpeaMeTHbie:

B cepe peryasiTuBHBIX YHUBEpPCATbHBIX yU€OHBIX JEHCTBUN yUaIIUXCS:

* IUTAHUPOBATH CBOM JICUCTBHSI B COOTBETCTBUU C IMOCTABICHHOW 3a/1aueil M YCIOBHIMU
€€ pealu3alyu, B TOM YHCIIe BO BHYTPEHHEM IUIAHE;

* YIUTHIBATh YCTAHOBJICHHBIC MTPaBUJIa B TUITAHUPOBAHUH U KOHTPOJIE CITOCO0A PEIIeHNS;
* OCYIIECTBIISATH UTOTOBBIN M MOMIATOBBIA KOHTPOJIb 110 PE3YyIbTaTY;

* OIICHMBATHh TPABWIBHOCTH BBITIOJIHGHHUS JICWCTBHS HAa YpOBHE aJeKBATHOMU
PETPOCTIEKTUBHOM OIIEHKU COOTBETCTBHUS PE3YIbTATOB TPEOOBAHWSAM JAHHOW 3a7a9d H
3aJla4yHOM 001acTH;

* QJICKBATHO BOCTIPMHUMATH MPEJIOKECHUS U OIICHKY YIUTENICH, TOBAPHINCH, POAUTEICH



N npyrux momeu;

* pa3MyaTh Coco0 U pe3yabTatr JCUCTBUS.

Obyuarowuiicst NOIyYUm 803MONCHOCIb HAYYUMCAL:

* B COTPYJAHUYECTBE C YUUTEJIEM CTABUTh HOBbIE yUeOHbIC 3aaUH;

* IPOSIBJISITH TTO3HABATEIBHYIO HHUITUATUBY B YUEOHOM COTPYIHUYECTBE;

* CaMOCTOATEIBHO aJICKBATHO OLICHMWBATHh NPABWJIBHOCTH BBIMOJIHEHUSA ICUCTBUSA U
BHOCUTHh HEOOXOJIUMbIE KOPPEKTUBBI B UCIIOJTHEHUE KaK M0 XOAYEro pealu3aliuu, TaKk 1
B KOHIIE JICHCTBUA.

B cdepe nozHaBaTeNbHBIX YHUBEPCAITHHBIX YUEOHBIX JEHCTBUM yUalUXC:

* OCYILECTBIIATH MOUCK HEOOXOAUMOMN HH(POPMALIMH JIJISl BBITIOJTHEHUSI BHEYUEOHbBIX
3aJlaHUi C UCTIOJIb30BAaHUEM yUeOHOM TUTEpPaTyphl U B OTKPHITOM HUH(DPOPMALTMOHHOM
IPOCTPAHCTBE, SHIMKIONEINUN, CIPABOYHUKOB (BKJIIOYAs 3JIEKTPOHHBIE ,LIU(DPOBEIE),
KOHTPOJIUPYEMOM MpOCTpaHcTBe MHTepHeTa;

* OCYILIECTBIIATH 3aMKCh ((prKcalrio) BHIOOPOUHON HH(POPMAIIMU U 00 OKPYIKaIOILEM
MHUpE 1 0 cebe caMOoM, B TOM 4Yuciie ¢ moMolibio uHcTpyMenTtoB UKT;

* CTPOUTH COOOILIEHHUS, TPOCKTHI B YCTHOW M MUCbMEHHOU (opMe;

* POBOJIUTH CPABHEHHUE U KIIACCU(DHUKAIMIO 10 3aIJaHHBIM KPUTEPUSM;

* YCTaHABJIMBATh MPUYMHHO-CIIEACTBEHHBIEC CBSI3U B U3y4Ya€MOM KPYTe SIBICHMUIA;

* CTPOUTDH PACCYKJICHUS B (pOpPME CBSI3U MPOCTHIX CYKACHUI 00 00BEKTE, €ro

CTPOEHUU, CBOMCTBAX U CBS3AX;

Obyuarowuticst noOIYYUM 803MONCHOCHIL HAYUUMBCL:

* OCYIIECTBISITh PACHIMPEHHBIH TMOMCK WH(OpPMAIMU C HUCIOJIb30BAHUEM PECYPCOB
oubimorek u cetu HTEpHET;

* 3aMMChIBaTh, (PUKCUPOBATH MHPOPMAIIUIO 00 OKPYKAIOUIUX SIBICHUSAX C MOMOIIBIO
uactpymeHnToB UKT;

* OCO3HAHHO M MPOU3BOJIBHO CTPOUTH COOOIIEHHS B YCTHON M MUCBMEHHOM (hopme;

* OCYIIECTBISITH BBIOOp Hambosee 3P(DEKTUBHBIX CHOCOOOB pEIICHHUS 3aaad B
3aBUCUMOCTH OT KOHKPETHBIX YCIIOBU;

* CTPOUTH JIOTUYECKOE pACCYXICHHME, BKIIOUAIONIEE YCTAHOBJICHUE TPUUYUHHO-
CJICJICTBEHHBIX CBSI3CH;

* MOTYT BBIUTH Ha TEOPETHUECKHH YpOBEHb pEIICHHs 3aJad: peIIeHHue TI0
OTpPEJICTICHHOMY IIJIaHy, BJIQJICHUE OCHOBHBIMH TIPHEMaMU pPEIICHHS, OCO3HAHUS
JEATENBHOCTHU IO PELICHUIO 3a/1a4H.

B chepe koOMMyHUKATHBHBIX YHUBEPCATbHBIX YU€OHBIX JEHCTBUN yUaITUXCS:

* aJIEKBaTHO UCIOJIb30BaTh KOMMYHHUKATHUBHbBIE, IIPEK/IE BCETO - peUeBbIE, CPEJICTBA IJIs
pellIeHus pa3IMYHbIX KOMMYHUKATUBHBIX 3a71a4 ,CTPOUTh MOHOJIOTUYECKOE COOOIICHHE,
BJIa/IETh TUANOrMYecKoil (opMOii KOMMYHUKAIIUH, UCTIOIb3Ys, B TOM YHCJIE CPEJICTBA U
uHcTpyMeHTHl UKT u mucTaHimoHHOTO 00IICHUS;

* IOMYCKaTh BO3MOKHOCTH CYIIECTBOBAHUS Yy JIIOCH pa3MUYHbIX TOUEK 3PEHHUS, B TOM
YuCcie HE COBMAJAIONIMX C €ro COOCTBEHHOW, M OPHEHTUPOBATHCA HA TO3HIMIO
napTHepa B OOIIEHUH U B3aUMOJICHCTBHH;

* YYUTHIBATh PA3HBIE MHEHUS U CTPEMUTHCS K KOOPJIWHAIUU PA3IAYHBIX MO3UIUN B
COTPY/IHUYECTBE;

* opMynHpOBaTH COOCTBEHHOE MHEHUE U MO3UIIUIO;

* IOTOBapUBATHCS M MPUXOIUTH K OOIIEMY PEIICHHIO0 B COBMECTHON JEsITeIbHOCTH ,B TOM



YHUCJIE B CUTyallul CTOJIKHOBEHUSI HHTEPECOB;
Obyuarowutics nOIY4UmM 803MONCHOCIG HAYUUMNBCA.

* YUUTHIBATh U KOOPJUHUPOBATH B COTPYJHUYECTBE OTIMYHBIE OT COOCTBEHHOM
MO3ULUHU IPYTUX JIFOJEH;

* YUUTHIBATH PA3HbIE MHEHUS U UHTEPECHI U 00OCHOBBIBATH COOCTBEHHYIO MO3ULUIO;

* [IOHUMATh OTHOCUTEIBLHOCTh MHEHUI M MOJAXOJ0B K PEIICHUIO TPOOIEMBI;

* apryMEHTHPOBATH CBOIO MTO3UIMIO U KOOPJANHUPOBATH €€ C MO3ULUAMHU NapTHEPOB B
COTPYIHUYECTBE MPHU BBIPAOOTKE OOLIET0 PEIICHHsI B COBMECTHOM JESATENbHOCTH;

* 33/1aBaThBONPOCHI,HEOOXOJUMBbIEIIIOPraHU3aUUCOOCTBEHHOMIESI TEIBHOCTH U
COTPYIHHUYECTBA C NAPTHEPOM;

OCYIIECTBJIATD B3aUMHBIN KOHTPOJIb H OKa3bIBATbB COTPYJIHHUYIECTBE HCOﬁXOIlI/IMyIO
B3anMOIIOMOIIb.

® OpI/IeHTI/IpOBaTBCSI B SIBJICHUSAX U 00BbEKTaX OKPYZKaromiero Mupa, 3HaTb I'paHUIBI KX

IIpeamMeTHBIE: MPUMEHUMOCTH;

- [lonumats onpenesieHus: GU3NUECKUX BETMYUH U TIOMHUTD ONpeAeIsitonie GopMyJibl;
- I[lonumaTh KakuM PU3MUECKUM MPUHIMIIAM U 3aKOHAM TOTUHUHSIOTCS T€ WU WHBIE
OOBEKTHI U SIBJICHUS IPUPOJIBL;

- 3HaHMEM O JIeJIM TTOMCKa PEIICHUH I 3a7a4 Mo (PU3HKE;

- 3HaTh TEOPETUUYECKUE OCHOBBI MATEMATHKH.

- [Ipumedats MoeNH SIBJICHUN U 0O0BEKTOB OKPYKAIOIIETO MUPA;

- AHaNIM3UpOBaTh YCIOBHUE 3aa4H,

- [lepepopmynrpoBaTh U MOJETUPOBATh, 3aMEHATh HCXOIHYIO 3a7a4y JAPYTOK;

- CoCcTaByIATh IJIaH PEIICHUS;

- BeigBuraTh 1 IpoBEPSATH MpeIaraeéMbie IJIsl PEIISHUs TUITOTE3bI;

- Brnagetrs OCHOBHBIMHM YMCTBEHHBIMHU OTEPALIMSIMU ,COCTABIISIOIIMMU TTOUCK
peleHus 3aaqm.

Conep:kaHue nporpaMMbl BHEYPOYHOM J1eATEJIbHOCTH
7 KJace

BBenenne .Bronnoe 3ansartue. Llenu u 3agaun kypca. TexHnka 0€30MacHOCTH.

Posib 3kCIeprMeHTAa B "KM3HH YeJIOBEKA.

Teopuss : W3yunTh OCHOBBI Te€OpuM W morpemHocrter. [lorpemHoct npsiMbIX U
KOCBEHHBIX U3MEPEHUHN, MAKCHMAaJIbHasi MOTPEIIHOCTh KOCBEHHBIX W3MEPEHUM, Yy4eT
MOTPENTHOCTEN M3MEpEeHUi Mpu mocTpoeHuu Tpaduxo. IlpencraBieHue pe3yabTaToB
n3MepeHuii B popme tabnuir u rpaduKos.

Ilpakmuka: OCHOBbI TEOpPUM NOTPEIIHOCTEW MPUMEHATh TMPU  BBINOJHEHUU
AKCHEPUMEHTAIBHBIX 33/1a4, IPAKTUYECKUX padOT. (¢ HCMOJIb30BAHHEM
o0opynoBaHust
«Touka pocray)

Xapaxmepucmuka 0CHOBHbBIX 8UO08 OeAMENbHOCIU.
[TpuBoaUTH NpUMEpbl 00BEKTOB M3yueHUs (HU3UKH (Pu3NUeCcKUe SIBICHUS, PU3MUECKOE



Teno ,BemecTBo, Gpusznueckoe noiie) .Habmonars 1 aHanu3upoBaTh PU3HUECKUE
aByieHus ((puKcupoBaTh WU3MEHEHUS CBOMCTB O0OBEKTOB,
CpaBHMBATh UX 151 0000math). [T03HAKOMUTBCS C
AKCTIEPUMEHTATIBHBIM METOJIOM UcceoBaHus Tpuposl. COopka mpubOpoB U
KOHCTpYKIMil. Mcionb30Banue n3MepuTeNbHbIX NpUOOpoB. BeimonHenue
71a00paTOPHBIX U MPAKTUYECKUX padoT. J[uarHocTuka u ycTpaHeHHE HEUCITPABHOCTEH
pubopoB. BricTpanBaHue runoTe3 Ha OCHOBAaHUU UMEIOIIUXCS JaHHBIX.
Mexanuka.
Teopus: PaBHOMEpHOE U HEpaBHOMEpHOE JABWKeHUE. ['paduueckoe npeacTaBieHUe
nBIKeHUs. Pemenue rpaduyeckux 3aaad, pacyeT MYTH W CPEAHEH CKOpOCTU
HepaBHOMEpHOTo NBUkeHus. [loHsTre nHepuu u nuueptHocTu. LlenTpobexkHas cuna.
[IpumeneHue JaHHBIX PU3HMUECKUX MOHATUM B )KU3HEIEITEIIBHOCTH UesioBeka. Cuiia
yOPYroCTH, CHUJia TPECHHUS.

Ilpaxmuxa: WccnenoBaHnue 3aBUCMMOCTH CHIIBI YOPYTOCTH, BO3HHUKAIOIIEH B
IpYy>KUHE, OT CTeneHu aedopmaiuu npyxunsl. OnpeaeneHue kodGpuiuenTa TpeHus Ha
TpuboMeTpe. (€ MCIoJib30BaHneM 00opynoBanns «Touka pocTay)

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUSI OT CUJIbI HOPMAJIbHOTO JTaBJICHUSL.
Xapaxmepucmuka 0CHOBHbIX U008 0esAmMeNbHOCU.

Ananus Ttabmun, rpadukoB, cxem. [lomck 0OBsICHEHHS HAOIIOIAEMBIM COOBITHSIM.
Omnpenenenue CBOMCTB MPUOOPOB MO YepTek aM M MOACISIM. AHAIU3 BO3HUKAIOIIUX
npoOJeMHbIX cutyanuil. M3o0paxath cucteMy KOOpJIMHAT, BHIOMpATh TEJIO OTCUéTa U
CBS3BIBATH €r0 C CHCTeMOW KoopauHar. Mcmonb30BaTh CHUCTEMY KOOPJAWHAT JJIs
U3Y4YEeHHs] TPSIMOJUHEHHOTro MABMKEeHHs Tena. COopka mpuOOpPOB M KOHCTPYKIUH.
Hcnonb3oBanue U3MEPUTENBHBIX MNpUOOpPOB. BrimonHeHne 1aboOpaTOpHBIX U
MpPAaKTHYECKUX paboT (¢ Wcnmoab3oBaHueM oOopynoBanusi «Touka poctay).
JlnarHoctTuka M yCTpaHEHHE HEUCHpaBHOCTEW NpuOOpoB. BeicTpamBaHue Tumore3 Ha
OCHOBaHUU MMEKINXCcS NaHHbIX. KoHCTpynpoBaHue m mMonenupoBaHue. BrinonHeHue
3aJlaHuii 10 YCOBEPIICHCTBOBAHUIO MpuOOPoB. PazpaboTka HOBBIX BapHAHTOB OIBITOB.
Pa3paboTrka u mpoBepka METOIWKH SKCIEPUMEHTAIbHOW paboThl. Pabora B Mambix
rpynnax. AHaTu3UpYyIOT, BbIOMpaOT U OOOCHOBBIBAIOT CBOE pelIeHUE, JACHCTBUS.
[IpencraBnenue pe3ysbTaToOB MAPHOM, TPYHIIOBON AEATEILHOCTH. YUYacTUE B IUAJIOTE B
COOTBETCTBHHM C MPABUJIAMU PEUYEBOTO IMOBEACHUSI.

I'mapocratuka.

Teopusa: 3axkon Apxumena, 3akoH [lackans, TUAPOCTATUYECKOE [IaBIICHHUE,
COOOTIAIOMINECS COCY/bI, THIPABINIECCKUE MAITUHBI.

Ilpaxmuxa: 3a0auu :BHITAIKUBAIONIAS CHJIa B PA3IHYHBIX CHUCTEMax; MNPUOOpPHI B
3aa9ax  (cooOmIaronuecs: COCyAbl, THAPABIMYECCKHE MAIIWHBI, pbIYarv, OJIOKH).
DKCHepUMEHTAIbHBIE 33JJaHUS:

l)usmepenue cuibl Apxumesna, 2) HU3MEPEHHE MOMEHTA CHUJIbI, JIEMCTBYIOIIErOo Ha
pblyar, 3)uzMepeHue

paboThl CWJIBI YOPYrOCTH TMpPU MOJBEME TIpy3a C TMOMOIIBIO MOABUKHOIO WIH
HETIOJIBMKHOTO OJIOKa. (C MCMOoIb30BaHneM 00opyaoBanus «Touka pocta)
Xapaxmepucmuka 0CHOBHbBIX 8UO08 OeAMENbHOCIU.

Ananu3 Ttabmuu, rpadukoB, cxeM. [louck oOBsicHeHHS HAOIIOMAEMBIM COOBITHSIM.
COopka mnpubOOpoB M KOHCTpYKUMH. Hcnonap3oBaHuE HW3MEPUTEIbHBIX MOpPUOOPOB.
Brlinonnenue 1a0opaTopHbIX U NPAKTUUYECKUX paboT. J{MarHocTuka u ycTpaHeHue



HEUCIIpaBHOCTEN MNpuOOpOB. BricTpanMBaHuWE TUIIOTE3 HAa OCHOBAaHUU HMMEIOIIMXCS
naHHbelx. KoHcTpyupoBanume u MonenupoBanue. PaGota B Manblx TIpynmnax.
AHanu3upyroT, BEIOMPAOT U 00OOCHOBBIBAIOT CBOE pelleHue, neictus. [Ipencrapnenue
pPE3yJIbTaTOB MAPHOW, IPYNIOBOM AeATeabHOCTH. [10AroTOBKA COOOIIEHUI U JOKIIAI0B.
VYyacTue B TUanore B COOTBETCTBUM C MPABUIIAMHU PEYEBOTO MTOBEICHMUS.
Craruka. Teopusa: baok. Pbruar. PaBHoBecue TBepabIX TeJ. Y CJOBHSA
paBHoBecusi. Moment cuabl. IIpaBuino wmomenrToB. IleHTp  TsKeECTH.
HccaenoBanue pa3inyHbIiX MexaHudeckux cucremM. KomOmHupoBaHHble 3a1a4u,
HCIOJIb3YyH YCIA0BHUA
PaBHOBeECHSI.
IIpaxmuxa: VI3roroBiaeHue paboTarouieil CUCTEMbI OJIOKOB.
Xapaxkmepucmuka 0CHOBHBIX U008 0ESAMETbHOCTU:
Amnanuz Tabnuil, rpadukoB, cxem. [Touck oObsacHeHUsT HAOII01a€MbIM COOBITHSIM.
Onpenenenue CBOUCTB MPUOOPOB MO YepTeKaM U MOJAEINIAM. AHAJIN3 BOZHUKAIOIIUX
npoOsieMHbIX cuTyauuii. Habmroaars neiictBre npocTbix MexaHu3MoB. [1o3HakOMUTBCS
¢ ¢pu3HUeCcKol MOJEIbIO «a0CONIIOTHO TBEPI0E Tenoy». PemaTh 3aaun Ha IpUMEHEHUE
ycnoBusi(ripaBuia)paBHoBecusipbryara. [ [puMensaTbycioBue(IpaBuiio)paBHOBECHUS
pbluara st 00ObSICHEHHS! IeUCTBUS pa3IMYHBIX HHCTPYMEHTOB, UCIIOJIb3YEMBIX B
TeXHHUKE U B ObITYy. COOpKa nMpuOOpOB M KOHCTpYKLHi. Mcnonab3oBanue
U3MEPUTEIBHBIX TPUOOPOB. BrIMonHeHne 1a00paTOPHBIX U MPAKTUYECKUX PAOOT.
JInarHoCcTHKa U yCTpaHEHHUE HEUCIIPABHOCTEN puOOpOB.
BeicTpanBanne — rumnote3 Ha OCHOBAHUU UMEIOIINXCSA
naHHbIX. KoHCTpynpoBaHue U MoJeaupoBaHue. BellloIHEHNE 3a0aHuil IO
YCOBEPILIEHCTBOBaHUIO puOOopoB. Pa3paboTka HOBBIX BapHaHTOB ONbITOB. Pa3paboTka
U MIPOBEPKA METOJIUKH SKCIIEPUMEHTAILHON PabOTHI.
PaGora B ManbIX rpynmnax. AHAIM3UPYIOT, BBIOMPAIOT 1 00OCHOBBIBAIOT CBOE pELICHHUE,
neicteus. IlpencraBieHne  pe3yiabTaTOB  MApHOM, TIPYNIOBOM  JEATEIBbHOCTH.
[ToaroroBka cooOmeHnit U JokiagoB. OCYIIECTBISIOT CaMOOILIEHKY, B3aUMOOLIEHKY
NEATENBHOCTU. YYaCTHE B IUAJIOTe B COOTBETCTBUU C IPABWIIAMH PEYEBOT0 NOBEACHMUS.

8 kiacce

TenoBble sIBJICHMS.

TennoBoe pacmpenue ten.llponeccel miaBaeHus U OTBEPECBAHUS, UCTIAPEHUS U
KoHJIeHcaruu. Temnonepenaya. Bia)kxHOCTh BO3yXa Ha pa3HbIX KOHTUHEHTAX.
Jlemoncmpayuu: 1. HaGaronenne Tasaus apaa B Boje. 2. CKOpOCTH HCTIapeHUS
pasTUYHBIX KkuaKkocTer. 3. TermoBsie qBUTATENH OYAYIIETO.

Jlabopamopnvle pabomul (¢ ncnojb30BaHueM odopynoBanus «Touka pocta»): 1.
W3menenus qiIvHBI Tella MPU HAarpEeBaHWM W OXJaxaeHUH. 2. OTiuBKa mapapuHOBOTO
conpatuka. 3. HaOmionmenuwe 3a muaBiaeHueM Jsibaa 4. OT 4Yero 3aBUCUT CKOPOCTH
ucnapenus xuakoctu? 5. HabntogeHue TenaonpoBOIHOCTH BOJIBI U BO3/IyXa.
Xapaxkmepucmuxka 0CHOBHbBIX 8UO08 OesAMENbHOCU
CamocrosTenbHO (GOPMYIHPYIOT TIO3HABATEIBHYIO 3a7ady. YMEIT C TOMOIIBIO
BOIIPOCOB J00BIBaTh HEAOCTaIONIyI0 HHpopmaruio. Vcnonb3oBaHUE U3MEPHUTENBHBIX
npuOopoB. BrinmonHeHne 1abOpaTOPHBIX W MpaKTUYECKUX paboT. JumarHoctuka u
yCTpaHEHHWE HeHWcHpaBHOCTEW mnpuOoOpoB. BricTpamBaHue ruMoTe3 HAa OCHOBAHUU
uMeronxcs gauueix. KoHcTpyrupoBaHue 1 MoieIMpOBaHUE.



BreinosiHeHHe 3agaHuil 1O  YCOBEPIIEHCTBOBaHUIO NpuOOpoB. Pa3paboTka HOBBIX
BapUaHTOB OMNbITOB. Pa3paboTka m mpoBepka METOAMKU 3KCIEPUMEHTATBHOU padOThI.
Pabota B manbIx rpynmnax. AHaJIU3UPYIOT, BBIOUPAIOT U 0OOCHOBBIBAIOT CBOE PEIICHHUE,
neucteud. [IpencraBieHue pe3yabTaToB NApHOM, IPYIIIOBOM ACATEIBHOCTH. Y4YacTUE B
ZIMAJIore B COOTBETCTBUH C MPABUIIAMH PEYEBOT0O NTOBECHHUS.

JileKTpUYEeCKHe SIBJICHUS.

Mukpomup. Mogenu aroma, cymectBoBasiiue A0 Hayana XIX. Mctopuss oTkpeiTHA U
JEUCTBUS TalbBaHUYECKOTO aneMeHTa. VMcTopus cozmanust 31eKTpo@OpHOl MaIIUHBI.
OmnbiT BonbpTa. DIEKTPUYECKANA TOK B JJIIEKTPOJIUTAX.

Hemoncmpayuu :(c icoab3oBanueM ooopynoBanusi «Touka pocTay)

1.MogenuaromoB.2.I"anbBaHUYECKUEINEMEHTHI. 3. DNEKTPOPOPHOI

MamuHel. 4. OneiTel Boneta u ['ansBanu.
Jlabopamopnvie pabomwi: 1. Co3znaHue TrallbBAHUYECKUX D3JEMEHTOB U3 MOAPYUHBIX
CPEACTB. 2. DNEKTPUUECKHUI TOK B KUIAKOCTIX CO3IAHUS «30J0TOTO KIIOUUKA».
Xapakmepucmuka OCHOBHBIX BUJIOB JIEATEIILHOCTH:

VYropaBnstor cBOeil MO3HaBaTENbHOM U Yy4eOHOM JESITENbHOCTBIO IOCPEICTBOM
NOCTAaHOBKH LIEJIEH, TNIAHUPOBAHUS, KOHTPOJIS, KOPPEKIUU CBOUX JCHCTBUM U OLIEHKU
YCIEMIHOCTH ycBOeHUsI. CpaBHUBAIOT CIIOCO0 U pe3yNbTaT CBOUX JICUCTBUI ¢ 00pa3iiomM
- JUCTOM CcONpoBOXJeHUA. OOHapyKuMBalOT OTKIOHEHHS. OOIyMBIBAIOT MNPUYUHBI
OTKIOHEHUH. OCyIIECTBISIOT CAMOKOHTPOJIb U

B3aMMOKOHTpOJIb.  Mcmonb30BaHUE  WM3MEPUTENbHBIX  NpUOOpPOB.  BrimonHeHue
1a60paTOPHBIX M MpaKTHUECKHX padoT. /lmarHocTuka M ycTpaHEeHHWE HEUCIPABHOCTEH
npubopoB.  BeicTpanBaHume rumore3 Ha  OCHOBAHMM  HMMEIOIIMXCS  JTAHHBIX.
KoncTpynpoBaHue U MOJEIUPOBAHHUE.

JIEKTPOMAarHUTHbIE SIBJICHHSI.

MarautHoe mone B BemecTBe. MarHutHas aHoMaius. MarautHele  Oypw.

PasnoBugHOCTH AIEKTPOU3MEPUTEIBHBIX puOOpOB. PasHoBugHOCTH
3JICKTPOJABUTATEIICH.
Hemoncmpayuu (¢ ucnosab3oBanueM odopyaoBanus «Touka pocra»): 1.

HarnsanocTs noBeeHUs BEUIECTB B MarHUTHOM Tosie .2. [Ipe3enTanuumo
MarHUTHOM TMoJie 3eMJIM M O MarHUTHBIX Oypsx. 3. JleMoHcTpamus pa3HOBUIHOCTEH

AIEKTPOU3MEPUTETBHBIX pruOOPOB. 4. HaragaaocTs Pa3HOBUIHOCTEN
3JICKTPOJABUTATEIICH.

Jlabopamopnvie pabomei: 1. VccnenoBaHue pa3IMYHBIX 3JICKTPOU3MEPHUTEIBHBIX
puOOpOB.

Xapakmepucmuxka 0CHOBHbBIX 8UO08 OesMENbHOCU

VYropaBisitoT CBOEl MO3HABATEIBHOM M y4eOHON JNESITENbHOCTHIO IMOCPEICTBOM
IIOCTAHOBKHM LIEJIEH, INIAHUPOBAHUS, KOHTPOJIS, KOPPEKLIMU CBOMX JECUCTBUM U OLEHKU
YCHEIIHOCTH ycBOeHMs. CpaBHUBAIOT CIIOCO0 M pe3ybTaT CBOUX JICUCTBHUI C 00pa3iiomM

- JUCTOM compoBoOXJeHUs. OOHapyKHUBalOT OTKJIOHEHHS. OOMYMBIBAIOT MPUYUHBI
OTKJIOHEHUHU. OCyIIECTBISAIOT CAMOKOHTPOIb U

B3aUMOKOHTPOJIb.

Onruyeckue siBJICHHS.

HctouHnkn cBeTa: TEIUIOBBIE, JIOMUHECLEHTHBIE, HCKYCCTBEHHbIE. W3roTtoBiieHHE
KaMepbl-00CKypa U UcciaeoBaHuEe W300pakeHHs C TOMOIIbI0 MOAEI. MHOroKkpaTHoe



N3o00paxenue npenMeTa B HECKOJIBKHUX IJIOCKUX 3epKaniax. M3roToBUTH MEPUCKON U C

€ro TOMOINbI0 TMpoBeCTH HaOmoaeHus. I[IpakTUYecKoe UCIOIb30BAHUE BOTHYTBHIX

3epKall. 3pUTEIbHbIC WIUIIO3UHU, MOPOXKAAEMbIE TMPEIOMIICHUEM CcBeTa. Mupaxu.

Pa3Butne BoslokOHHOM onTUKU. MIcTionb30BaHKe 3aKOHOB CBETA B TEXHUKE.
Hemoncmpayuu (¢ ucnosab3oBanneM odopyaoBanus «Touka pocrtay)
1.Paznuunbie ucTouHuku cBeta .2 .M3o00pakeHne npeaMeTa B HECKOJIbKUX

IUIOCKUX 3epkaiax. 3. M3o0OpaxeHue B BOTHYTHIX 3epkanax. 4. Hcmonb3zoBaHue

BOJIOKOHHOM  omTuku. 5.  VYcrpoictBo  ¢oToamnmaparoB,  KUHOIPOEKTOPOB,

KaJICMJOCKOIIOB.

Jlabopamopnvie pabomwi: 1. W3roroeineHue kaMepbl - OOCKypa U UCCJIEIOBaHUE

M300pakeHUs ¢ MOMOLIbI0 Mozenu. 2. [IpakTnyeckoe NpUMEHEHHE MJIOCKUX 3€pKal. 3.

[IpakTrueckoe HMCMOJNBb30BAHME BOTHYTHIX 3€pkai. 4. HM3roToBieHHE NEPUCKOINA H

HAOJIIOIEHUSI C TIOMOIIbIO MOJIETH.

Xapaxmepucmuka 0CHOBHbIX 8U008 0esAmMeNbHOCU.

VYrpaBisiOT CBOeW MO3HABAaTEIbHOM H y4yeOHOW JEATEeNbHOCTBHIO IOCPEACTBOM

MOCTAHOBKH 1IEJIEH, TUIAHUPOBAHUS, KOHTPOJIS, KOPPEKIIMU CBOMX JCHCTBUI U OLIEHKH

YCHEIIHOCTH YCBOCHUS. Bbimenstor U QopMynupyroT TO3HABATEIBHYIO I1IETIb.

BeimenstoT  KOJMYECTBEHHBIE XAPAaKTEPUCTUKH OOBEKTOB, 3aJaHHBIE  CJIOBAMHU.

[TprHMMAIOT MO3HABATEIBHYIO 1IENIb U COXPAHSIOT €€ MPHU BBIMOJHEHUU

y4eOHbIX nercTBUi. OCO3HAIOT CBOM JEUCTBHUS. IMEIOT HaBBIKM KOHCTPYKTHBHOTO

OOIIIeHHS B MAJIBIX TPYIINAX.

Yes0Bek u nmpupoaa

ABTOMAaTHKa B Hauel ku3Hu. [Ipumepsl ncnoap30BaHusl aBTOMAaTHUYECKUX YCTPOMCTB B

HayKe, Ha mpous3BoAcTBe M B ObiTy. CpeacrtBa cBsizu. Pamuo u TeneBuaeHwue.

AnbTepHATUBHBIE HMCTOYHUKM OHHepruu. Buasl snekrpoctanuuii. HeobxomumocTtb

SKOHOMHUM TPHUPOJHBIX PECYpPCOB U  HCIOJb30BAaHUS, HOBBIX OKOJOTHYHBIX H

6e3omnacHbIX TexHONOruil. Hayka u 6e301acHOCTb JIIOIEH.

Jemoncmpayuu:1.poroMmaTepuabl U CIaiIbI O TEME.

Jlabopamopuwie pabomul.: 1.V3ydeHue NeMCTBUI CPEIICTB CBSI3U, PAIUOUTEIICBUICHUS.

Xapaxmepucmuka 0CHOBHBIX 8U006 0esAmMeNbHOCTU.

CamocTosaTenbHO (POPMYITUPYIOT MO3HABATEIBHYIO 33/1ady. YMEIOT (WJIM Pa3BUBAIOT)

CITOCOOHOCTD € IMTOMOIITBI0 BOIIPOCOB JI0OBIBATH HEJIOCTAIONIYIO HH(OPMAIIHIO.

9 kaace
Kunemaruka
CrocoObl omnucaHus MeXaHW4ecKoro naBrkeHus. Cuctema orcyera. [IpsmonuneiHoe
nerkeHue. lIpsaMonnHenHoe paBHOMEPHOE ABMXKEHUE MO IIOCKOCTH. [lepemenienue n
CKOpPOCTb NpPU PAaBHOMEPHOM  MPSIMOJIMHEWMHOM  JBHXKEHHH 1O  IUIOCKOCTH.
OtHocuTenbHOCTh JABWKEHMS. CroxkeHue ABWKEHUU. [IpuHUMI HE3aBUCHUMOCTH
nBwkeHn. KpuBonmHeHOe nBWKeHHE. JIBKeHHME Teja, OpPOIICHHOrO IOJA YIJIOM K
ropu3oHTy. PaBHOMEpPHOE NBMKEHHE MO OKPYKHOCTH. YTioBass ckopocTs. [lepuon u
yacToTa BpaiieHusi. CKopocTb
N yckopeHnune npu paBHOMEPHOM JBHKEHUH MO OKPY>KHOCTH.
Jlabopamopnule pabomei (¢ NcoJib30BaHueM o0opynoBaHusi «Touka pocta):
N3yuenue nBuxeHus CBOOOJHO MaJarolIero Tea.



N3ydenne nBUKEHUS 11O OKPY>KHOCTH.
Ornpenenenne CKOPOCTH PAaBHOMEPHOTO JIBUKEHHUS MIPU UCTIOJIB30BAaHUM TPEHAXKEPA
«OeroBas IOPOKKa.
Hcropruueckass pEKOHCTPYKLMSA ONBITOB lamwies 10 ONPENeNCeHUI0 YCKOPEHUsA
CBOOOJHOTrO MaieHUs TEJ.
[IpuHiunel  paboTel NPUOOPOB JIE  HM3MEPEHUS CKOPOCTEH H
yckopeHuit. IlpumeneHue CBOOOJHOrO TMANCHUS [JII HW3MEPECHHS
peakuuu 4YeroBeKa. Pacuer TpaeKTOpuM JBWKEHMS [EPCOHAXKEU
pacckasoB P.Pacmo.
Xapaxmepucmuka OCHOBHBIX 6UO08 OesmeNbHOCmU. YTEHUE M OOCYXKIEHUE TEeKCTa
CTaTel MHTEpPHET-CAMTOB, OOCYXXJIEHHWE MAOKIAJ0B M IMpPE3CHTAlUN, COCTaBICHUE W
penieHue 3aaa4, 00cyxaeHue crnoco0oB pemienus (nmoaroroska k OI'D no dusuke).
JAnnamuka
Nuepunanbubie cucrembl orcuera. Cuma. 3akonsl HproroHa. [IBrykeHHe Tena mon
NEUCTBHEM HECKOJIbKUX CHUJl. JIBMI)KEHHE CHUCTeMbl CBS3aHHBIX Tell. JluHammuka
PaBHOMEPHOI'O JIBUKEHHS MATEPUAIBHOM TOYKH MO OKpyxkHOCTH. Knaccel cui. 3akoH
BCEMHUPHOTO TATOTeHUS. J[BUXKeHUE IU1aHeT. ICKyCCTBEHHBIE CITyTHUKHU.
Conneynas cucrema. Mcrtopus passutus npencrasieHuid o BceenenHoil. CTpoeHue u
SBOJIIONHS BeenenHon.
Jlabopamophule pabomoi (¢ ncoNb30BaHHEeM 06opyaoBaHus «Touka poctay):
N3mepenune maccbl Tena € HUCIOJIB30BAHUEM BEKTOPHOTO PpAa3JIOKEHHSI CHIIBL.
N3yuenne KuHEMAaTUKHM W JUHAMUKA PABHOYCKOPEHHOTO JBM)XEHHUS (Ha MpuUMepe
MaiuHbl ATByza). M3yueHue TpeHUs! CKOIbKECHHUS.
IIpumepnvle membl NPOEKMHBIX U UCCTIEO0BAMENLCKUX PAOOM.:
Hcropuueckass peKOHCTpyKuus onbIToB KyloHa W AMOHTOHa 1O OIpPEAECIECHUIO
BEJIMYMHBI CUJIbI TPEHUS CKOJIbXKEHUS. [lepBble HCKYCCTBEHHBIE CITYTHUKU 3EMJIH.
Kak ornnuaroTcss MexaHMYECKHe MPOLEcChl HAa 3eMJie OT MEXaHMYECKUX MPOLECCOB B
kocMoce? Tena ConHeuHol cucteMbl. OTKPBITHS HA KOHYUKE MEpa.
Xapaxmepucmuka OCHOBHBIX 6U008 OesameNbHOCMU: YTEHUE U OOCYXKICHHE TEKCTa
cTaTell WHTEPHET-CAalTOB, OOCYXIEHWE ITOKIAT0B M IPE3CHTAIlUi, COCTaBJICHHUE U
pereHue 3aaa4, o0CykIeHne croco0oB perieHus (rmoarotoska k OI'D o ¢pusuke).
NMmnyabce. 3aKoH coXpaHeHUs] HMILYJIbCA
Nmnynec. H3MeHeHue wummynbca waTepuaibHOM Touku. Cucrema Tela. 3akoH
COXpaHEHHs UMITYJIbCa.
IIpumepnvie memovl NPOEKMHBIX U UCCIEO0BAMENLCKUX PAOOM:
PeaxtuBHoe nBmxkeHue B mnpupoge. PaccnepoBanme JITII ¢ mnomompro 3akoHa
COXpaHEHHs UMITYJIbCa.
Xapaxmepucmuka OCHOBHBIX 6UO08 OesmelbHOCmU. YTEHUE M OOCYXKIEHUE TEKCTa
cTaTe MHTEPHET-CANTOB, OOCYXJCHHE JIOKJIAJ0B M MPE3CHTAIUM, COCTaBJICHHE U
penieHue 3aaa4, oocyxaenne crnoco6oB pemerus (moaroroska k OI'D mo dhusuke).
Crartuka
PaBHOBecue Tena .MoMeHT CWJIbL. Y CIIOBHS paBHOBeCHs TBepAoro tena. [Ipocteie
MEXaHU3MBI.
JlabopamopHuvle pabomyi (¢ ncnonab3oBaHueM o0opyaoBaHus «Touka pocTay):
OrnpeneneHue HeHTpa Macc pazIMYHbIX Tel (Tpu crioco0a). [IpuMeneHue mpocTbix
MEXaHW3MOB B CTPOMTENLCTBE: OT 3€MJSIHKM 110 HeOockpeba. HccienoBanue



KoncTpykiuu Benocunena.
Xapaxmepucmuka OCHOBHBIX 6UO08 OesmeNbHOCmU. YTEHUE M OOCYXKIEHUE TEKCTa
CTaTel MHTEPHET-CAMTOB, OOCYXJEHHWE MAOKIAJ0B M IPE3CHTAlUl, COCTaBICHUE WU
penieHue 3aaa4, o0cykJieHre crnoco0oB pemienus (moaroroka k OI'D o dusuke).
Mexannuyeckue KoJie0aHus U BOJTHBI
Mexanuueckue  kosnebanus. [IpeoOpazoBaHue SHEpruM HpPU  MEXaHUYECKUX
KoJeOaHusaXx. MaremMaTHYecKuil U NpyKUHHBIN MasTHUKUA .CBOOOJHBIC, 3aTyXalolue U
BBIHY)KJI€HHbIEe KoJjeOaHus. Pe3zonanc. Mexanuueckue BOJHBL. [{nMHA W CKOPOCTH
BOJIHBI. 3BYK.

Jlabopamophuvle pabomoi (¢ ncnonb3oBaHueM o6opynoBanus «Touka pocray):
N3yuyenue koneOaHui HUTSHOTO MasiTHHKA.
IIpumepnvle membl NPOEKMHBIX U UCCTEO08AMENLCKUX PAOOM.:
CtpyHHBIE MYy3bIKaJIbHBIE HHCTPYMEHTHI. KosieOaTenbHbIe CUCTEMBI B TIPUPO/JIE U
TEXHUKE.
Xapakmepucmuka OCHOBHBIX 8U008 OesameNbHOCmU: YTeHUE U OOCYXKJICHHE TEKCTa
CTaTel WHTEPHET-CAMTOB, OOCYXJIEHHME MAOKIAJ0B M IMpPE3EeHTAlUd, COCTaBICHUE W
pelnieHue 3a1a4, 0ocyxaeHue cnoco0oB pemienus (nmoaroroska k OI'D no dusuke).
DJIeKTPOMATHUTHBIE KOJIeOAHUS U BOJTHbI
[lepemennsbiii anexkTpuueckuit Tok. KonebatenbHblii KOHTYp. BBIHYXIeHHBIE U
cB00OO1HBIE DM Koe0anusg. DM BOJHBI U UX CBOICTBA.
IIpumepnvle membl NPOEKMHBIX U UCCTIEO0BAMENLCKUX PAOOM.:
[IpyHIMOBI paguOCBA3M U TeleBUACHUS. Bausanue OM uU3IydyeHMl Ha KUBBIC
opraHu3Mbl. MI3roToBieHne yCTaHOBKH JJI IEMOHCTPALIMH ONBITOB 110 OMU.
OnekrpoMarHutHoe u3nydyenne CBY- neun. Mcropuyeckass peKOHCTPYKIHS OIBITOB
Awmnepa.
Xapakxmepucmuka OCHOBHBIX 6U008 OesameNlbHOCMU: YTeHUE U OOCYXKICHHE TEeKCTa
CTaTel WHTEPHET-CAMTOB, OOCYXIEHWE JOKIAJ0B M IMPE3CeHTAlMi, COCTaBICHUE W
penieHue 3aaa4, 0ocyxaenue cnoco0oB pemeHus (moaroroska k OI'D mo dusuke).
Onruka
Uctounnku cBeta. JleiicTBus cBeTa. 3aKOH MPSIMOJIMHEHHOTO pacpOCTPaHEHHS CBETA.
3akoH oTpaxkeHus cBeTa. [locTpoeHne n3o0paxeHuil B INIOCKOM 3epKalie.
3aKOH MpPEJIOMJICHUS CBETA Ha MJIOCKOW IpaHULEe ABYX OAHOPOAHBIX MPO3PAYHBIX CPEL.
[Ipenomnenune ceta B mpusMme. Jlucnepcust cBeta. SBICHHE MOJHOTO BHYTPEHHETO
orpaxeHus. Jluuzpl. Tonkue nunH3bl. [locTpoeHne m3zoOpakenuit,  nuH3amu. [na3 u
3penue. OnTuyeckue npudopshl.

Jlabopamopnule pabomsi( ¢ Ncob30BaHHEM 00opynoBaHus «Touka pocTay):
DKCnepuMEeHTAalIbHas TPOBEPKA 3aKOHA OTPAXKEHUS CBETA.
N3mepenne nmokazarens MpeaoMIICHHS BOJBL.
N3mepenue poKycHOro paccTosiHUSL COOMPAIOIIEH JIUMH3BI.
IIpumepnvle membl NPOEKMHBIX U UCCAEO08AMENLCKUX PADOM.:
Hcrtopus uccienoBanus CBETOBBIX SIBJICHUM.
Hctopuueckast pekOHCTpyKIHs Teneckona [ anumnes.
N3roroBnenue kaneigockona. Xapakmepucmuxa 0CHOBHbIX 8UO08
oesmenbHOCmuy. YTeHNE U 00CYXK/IEeHHE TEKCTa CTaTe NHTEPHET-
caliToB, 00CY>KJICHHUE JIOKJIaJIOB U MPE3EHTAlIUI, COCTABJICHUE U
pelieHue 3aaayd, o0Cyk/IeHre croco00B pelieHus (MOAroToBKa K



OI'D no ¢usuke).

DuU3UKAa ATOMA U aTOMHOI'0 /IPa

Crpoenue aroma. Ilormonienue u ucnyckanne cBera atroMmamu. ONTHYECKHE CIEKTPBI.
Oneitel  Pesepdopna. Ilmanerapnas moxens artoma. CTpoeHHE aTOMHOrO —sApa.
3aps10BOE€ M MACCOBOE YMCIIA. SII€pHBIE CHIIBI. DHEPTUs CBS3U aTOMHBIX SAEP. 3aKOH
paAnoaKTUBHOrO pacnana. Anbdpa- u Oerta-pacnansl. [IpaBuna cmemienus. SaepHble
peakiuu. Jlenenue u cuHTes saep. Anepnas sHepretuka. Mcrounuku sHeprun ConHna
u 3Be3l. Perucrpauus saepHbIX U3JIy4YeHUU. BiusHue paguoaKTUBHBIX M3JIyYEHUH Ha
KUBbIE OpraHu3Mbl. [o3uMerpusi. DKoJornyeckue npoOaeMbl sIIEPHON SHEPTETUKHU.
IIpumepnvle membl NPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:

Hcropus nzyuenns atoma.

N3mepenue KIIJ[ conneunoit 6atapen.

HeBuaumele n3nydeHus B CIEKTPE HarpeThIX TEJ.

Xapakmepucmuka OCHOBHBIX 8U008 OesamenbHOCmU: YTEeHUE U OOCYXKJICHHE TEeKCTa
CTaTel WHTEPHET-CAMTOB, OOCYXJEHHE JOKJIAJO0B W TNPE3EHTAIMil, COCTaBICHHE U
penieHue 3aaa4, 0ocyxaenue crnoco0oB pemieHus (moaroroska k OI'D no dusuke).
®opMbl OPraHu3anMu M 00pa30BaTEJIbHOIO MpoLecca:

- TPYIIIOBAs;

- UHIMBUAYaJIbHAS;

- (poHTaTBHASL.

Beayumme Texnosorum:

Hcnonp3yloTcsi  3JE€MEHTHl  CIEAYIOIUMX TEXHOJOTUH: MpOeKTHas, MpoOJIEeMHOIO
oOyueHusi,  MHPOPMALMOHHO-KOMMYHUKAIIMOHHAsl, ~ KPUTUYECKOTO  MBILIUICHHUS,
IpoOJIEMHOTO TUaJIora, UrpoBasi.

OcHOBHBIE MeTObI PA0OTHI HA YPOKe:

Benymumun  Meromamu  oOyueHHsT  SBJSIIOTCS:  YAaCTUYHO-TIOMCKOBOM,  METOA
MaTEeMAaTUYECKOTO MOJAEIUPOBAHUA, AKCUOMAaTUUECKUN METO/.

DopMBbI KOHTPOJIS:

Tak kak 3TOT Kypc ABJISAETCS TOMOIHUTEIbHBIM, TO OTMETKA B 0ajljlaX HE CTaBUTCS.
VYyamuiicss yuuTcsi olleHMBaTh ceOsl M APYTruX cam, 4TO MO3BOJISIET pa3BUBAaTh YMEHUS
camMOaHajIM3a U CIIOCOOCTBYET Pa3BUTHUIO CAMOCTOSITEIbHOCTH, KaK CBOMCTBY JIMYHOCTH
ydamerocs. BbpIsgBIeHHME IIPOMEXKYTOUHBIX M KOHEYHBIX pPE3YJIbTATOB YyYallUuXCs
MPOUCXOANT Yepe3 MPaKTUUECKYIO JeATEIbHOCTh; 3a4eTHbIE paOOTHI:

* TeMaTHuecKas MoA0OpKa 3a/1ay pa3IMYHOrO YPOBHS CIOXHOCTH C INpEACTaBICHUEM
pa3HBIX METOAOB PELICHHMS B BHJE TEKCTOBOI'O JOKYMEHTAa, Ipe3eHTauuu, -
aHUMAIIHH, BUAEOPOJTHKA WM WED - cTpaHuIbI (caiita)

* BBICTABKA IIPOEKTOB, IIPE3CHTALINN;

* JIEMOHCTpPALMS IKCIIEPUMEHTA, KAYECTBEHHOM 3a/1a4il C KaYe€CTBEHHBIM (YCTHBIMUIIMB
BUJI€ NMPUIOKEHUS, B TOM YHUCIE, NMPE3EHTAIMEl) OMMCAHUEM IIpoliecca Ha 3aHSITHH,
¢decTuBane HKCIEPUMEHTOB; (PU3NUECKUE OTUMITHA/IBI.

KaJIeHZlapHO-TeMaTI/I‘IeCKOEIUIaHI/IpOBaHI/Ie7K.]1 acc



Hazpanue Temaypoxka Koa | OcHoBHbIE BuAbl | Ucnoib3oBa
paszena H4ec | AesiTeJbHOCTH HA ypOKe HHUe
TBO o0opynoBaH
4aco Usl LIeHTpa
B €CTeCTBEHHO
HAYYHOH H
TeXHOJIOTHY
ecKoi
HallpaBJIeHH
ocrei
«Touxa
pocray
BBomnoe 3anstme. llemu u | 1 IIpuBoauTe mpuMepsl  00bekTOB | KOMIBIOTEPH
3amaun Kypca.  TexHuka usydeHnss  usnku  (dusmueckue | oe
BBenenue | GeszomacHOCTH. SBJCHUA,  U3MYECKOE  TEIO, | oGopyIOBaHH
(1) BEIIECTBO,  (u3ndeCKoe  moIne). | o
Poun Cucrema enunuil, mousatue o | 1 Habmonar, . anammsuposats Komnerorepn
(husnyeckue SIBJICHUS
IKCIEPUM | TIPSIMBIX u KOCBEHHBIX (dmkcupoBaTh n3Menerus csoficrs | °C
€HTa B | U3MEPEHUSIX OGBEKTOB, CDABHWBATH WX W 00opynoBaHH
KU3HH 0606mars).  Ilosuakomurses ¢ | ©
yesoBeKka | OU3NYECKUN SKCIIEPUMEHT. 1 3KCITEPHMEHTAIHBIM meromom | O0Opyn0B
(34) Bl u3mgecKoro HCCIICIOBAHHS IpUpoxBl | AHME  JUIA
AKCIEPUMEHTA. (BOCTIpOM3BOIUTE, (uKCHpOBaTH |  JIEMOHCT]
ITorpemnocTs U3MEPEHHUs. U3MEHEHUS  CBOMCTB  OOBEKTa, |  armii
Buzsl aHanu3upoBatb. COopka MmprOOpPOB
TOrPELIHOCTEHl  M3MEpEHHSI. U KOHCTpyKHui. Hcnonb3oBaHue
Pacuét HU3MEPUTENBLHBIX IprUOOPOB.
TTOTpPEITHOCTH W3MEpCHIIS. Brmmmonaenne  1a00paTOpHBIX |
MpaKTUYECKUX paboT. JlmarHocTmka
Jlabopatopras pabora 1 U YCTpaHEHHE HEHCHpPaBHOCTEHl Obopynos
«M3mepenme obbema npuGopoB. BeicTpanBanue rumores | AHHUC UL
TBEPAOTO Ha OCHOBaHHHM  HMEOIMXCs | JJa0OpPaTOPHbI
tenay.[IpaBuna odopmienus JIAHHBIX. X paGor u
71a00paTOPHOU pabOTHI. VIEHUYECKUX
ONBITOB
Mexanuk | PaBHOMepHOE u|ll Ananu3  Tabnui, rpaduKoB, Ob6opynos
a (8u) HEPaBHOMEPHOE cxeM. Ilouck  oObscHeHUA aHue s
JIBUKEHUSI. HAOITI0JaeMbIM COOBITUSIM. | JTaOOPaTOPHBI
I'padpuueckoe npeacrasieHue | 1 OrnpeneneHne CBOMCTB | x paGor mu
JIBUOKCHUSL. npuOOpoB MO yepTexam H VIEHHYECKHX
Pemenue rpapuueckux | 1 MOICIIAM. Ananus OIBITOB  (Ha
3amad, BO3HUKAIOIINX MPOOIIEMHBIX
pacuer IyTM W CpeaHen CUTYaLUi M3oOpaxats Gase
CKOPOCTH cHCTeMy KOOpIuWHAT, BbiOuparp | KOMIUICKTOB
HEPABHOMEPHOTO JIBM)KECHUSI. Teno oTcuéTa U cBA3bIBaTh ero ¢ | A OD)
[TonsiTne WHEPIIUU ull CUCTEMOM KOOpIMHAT.
MHEPTHOCTH. lcnonb30BaTh CUCTEMY

IlenTpoOexxHas cuia..

KOOpAUHAT AJId U3YUYCHUSA




Cuna  ynpyroctu, cuia [PSIMOJIMHEIHOTO JBYOKEHHUS Oo6opynoB
TPEHUS rera. COopka mnpuboOpoB U aHMe IS
JlaGopatopHas pabota KOHCTPYKLMH. Vicronk3oBanue | paGopatopHs
«HccnenoBanue 3aBHCUMOCTH M3MEPUTEIIbHBIX npuOOpoOB. | i pabor
CHITBI _ ynpyroctu, BrimoHeHne 1a00paTOPHBIX U VUCHHUECKHX
BO3HHKAIOIICH B MPAKTUYECKIX paboT. ombIToB  (Ha
MIpYKHHE, oT CTEIICHU JlnarHOCTHKa W  YCTPaHCHHE
nedopmanuu HEUCIIPABHOCTEH puodOPOB. Oase
[PYKUHBI». BoictpauBanue — rumorte3 Ha | KOMIUICKTOB
JlaGopaTtopHas paboTa OCHOBAaHHH umetomuxcs | Wit OI'9)
«Ormpenenenue maHHbpIX. KoHCTpympoBaHue u
ko durmenTa MOJEIMpOBaHre. BbIToIHEHNE
Tpenus Ha TpubomeTpe». 3a1aHuH 1o
JlabopaTopHas paboTa YCOBEPIICHCTBOBAHUIO O6opynoB
«VcceoBaHMe 3aBHCHMOCTH nprubopoB. Pa3paboTka HOBBIX aHue 11
CHUJIBI TPEHUS OT CHUJIbI BAPUAHTOB OIIBITOB. Pa3p2160TKa na60paT0pH
HopmansHoro naBinenus». n MPpOBCpPKa MCTOMKH BIX paboT u
OKCIIEPUMEHTAIBHOM  PabOTBl. | ygeHHMYeCKHX
PaGota B ManbIX TpyImax. OIBITOB
AHaNMM3UPYIOT, BBIOMPAIOT H
000CHOBBIBAIOT CBOE pEIICHHE,
nenctBus.  [IpencraBnenue
PE3yJIbTATOB MapHOM,
CPYNIOBOM JIEATEIILHOCTH.
Yuactue B anore B
COOTBETCTBUU C MPaBUIaMHU
[PEUEBOr0 MOBEICHMUSI.
I'mapocra | IInotHoCcTh.  3amaua  waps Amnanu3 Tabnuil, rpa@uKoB, CXEM. O6opynoBann
THKA I'epona TTouck 0OBsiCHEHHS HAOIIOJAEMBIM | € JIJIA
(1249) Pemenue 3a1a4 noBhILIEHHOM coObrTHsIM. OTIpesiesieHrne CBOMCTB | JIeMOHCTpALIHiA
CII0HOCTHU Ha pacuer prOOPOB 110 YepTEeKAM H
IJIOTHOCTH MOJENSIM. AHAJIN3 BO3HUKAKOLINX
BCIICCTBA. npobieMHbIX cutyaruidi. Coopka
Perienue 3a71a4 MOBBIICHHOM PHGOPOB U KOHCTPYKLHIA. O6opynoBanu
CJIOKHOCTH Hcnons30BaHNe M3MEPUTETbHBIX ¢ s
JlaBieHue ®KUAKOCTH U rasza. nprGopos. BemoHenue JIeMOHCTpAIIUI
3aKOH Ha60paTOpHI>IX " MPaKTUICCKUX
1lackans pabort. [lnarnoctuk a u
CooOmaromuecs cocybl. .
yCTpaHEHUE HEUCIIPAaBHOCTEH
Jlaboparopnas pabota HpHGOpOB. Ob6opynos
«U3rotoBnenue MO/JIENTU aHue JIst
BricTpauBaHue runores Ha
¢doHTaHa» 71a00paTOpPHBIX
OCHOBAHMH UMCIOIIIMUXCA JAaHHBIX.
JIaGopatopHas paboTa pabot u
«U3rotoBnenue MOJIENTN Koncrpynposarue VIEHUYECKUX
bonTanay MojienupoBanue .Pabora B OIBITOB (Ha

3akoH [lackans. /laBneHuen
JKUAKOCTSIX U razax.
['mapaBnnueckue MavHbl.
CooOrmaromuecst COCyIpl.

MaJbIX TpyIIax. AHaJIH3UPYIOT,
Bri6upator 1 060CHOBBIBAIOT
CBOE pelIeHne, TeHCTBHUS.
[Ipencrasnenue pe3ynbTaToB

Bertankusatronias cuna. 3akoH
Apxumena.

MIapHOM, TPYIITOBOM JIESITENBHOCTH.
TToaroroBka cooOeHnii 1

JOKJIaJJO0B. VYuacTue B JAUajaorce B

Oaze
KOMITJIEKTOB
st OI'D

O6opynoB
aHue IS




COOTBETCTBHH C TIPaBHIAMH JIEMOHCTP
PEYEBOro MoBeIEHNUS. arun
Jlaboparopnas pabora O6opynoB
«BrbIsicHeHHE YCIIOBUS aHue s
TJTaBaHUS nabopaTopH
TEI. BIXpaboTH
YUEHUUECKUX
OITBITOB
brnok 3amau  Ha  3aKoH O6opymoB
ITackas, aHue I
3akoH Apxumena. JIEMOHCTP
biok 3amady  Ha  3aKkoH anui
ITackas,
3akoH Apxumena.
Cratuka | brok .Peryar. Amnanu3 Tabnui, rpapuKoB, CXEM. Ob6opynoBanu
(104) IMou k 00BSICHEHNUS HAOMIOMAEMBIM | € TSt
PaBHOBecne TBepIbIX  TeIN. coOpITusAM. OTipenienenre CBOUCTB | JEMOHCTpAIHiA
MomeHT CHJIBL. pHOOPOB 10 YepTEKaM U
IIpaBuso MonensM . AHaIH3 BOZHUKAIOIINX
MOMEHTOB. MPOOJIEMHBIX CUTYaIINH.
LlenTp TSKCCTIL Hab6monaTs aelicTBre MPOCTHIX O6opyioBanH
HccnenoBanue  pa3inyHBIX MEXATHHIMOB. To3HaKOMHTBCA © e st
MeXAHIICCKIX CHOTEM (1)1{31/1%01(01/1 MOJIETBI0«a0COFOTHO .
TBEPIOE Teno». Pemmarp 3anaun na | ACMOHCTPALlH
KombunHupoBaHHbie 3a1a4H, NIpUMEeHeHNe YCI0BUA(TIPABHIIA)
HCTIOIB3YA ycJioBUA paBHOBecCHs pbiuara. [IpuMeHsTh
PaBHOBECH. YCIIOBHE
KomOunmpoBaHHbIe 33124, (TIpaBMIIO) paBHOBECHS phIyara
HCIIOJBb3YS YCIIOBHUSA 17151 00BACHEHUS EHCTBUS
paBHOBECHS Pa3THYHBIX HHCTPYMEHTOB,
JlaGopaTopHas pa6ota UCIIOJIb3YEMBIX B TEXHUKE U B OGopy10B
«/3rotosnenne paboTaromei 6piTy. Cbopia npr6opos 1 aHue it
KOHCTpyKuuil. Mcnonp3oBanue
CUCTEMBI OJIOKOB. J1a00paTOPHBI
U3MEPUTEIBHBIX TPUOOPOB.
Odopmenue B 6 X pabor W
BITIOJTHEHHE JTa00PATOPHBIXU
paboTEL. MPaKTHIECKUX padoT. YHCHIICCKIX
Pab6ota HaJ MIPOEKTOM JIMarHOCTHKA 1 ONBITOB  (HA
«bnokmy. 0aze

JlaGopaTopHas paboTa
«HM3roroBnenue padoTaromei
CHCTEMBI OJIOKOBY.

JlaGopaTopHas paboTa
«HM3rorosnenre padoTaromen
CHCTEMBI OJIOKOBY.

Odopmienue paboThI.

3amura npoeKToB.

yCTpaHeHue

HEHCIIPaBHOCTEHN TPUOOPOB.
BricTpanBaHue runores Ha
OCHOBaHUH UMEIOLIUXCS JAHHBIX.
KouncrpyupoBanue

U MofenrpoBaHue. Brinonnenue
3aJJaHUH TI0 YCOBEPILIEHCTBOBAHUIO
npubopoB. Pa3paboTka HOBBIX
BapHUAHTOB ONBITOB.

Pa3paboTka 1 mpoBepKa METOAUKU
IKCIIEPUMEHTAJILHON PaboOTHI.
Pabor a B ManbIx rpymnmnax.
AHaIM3UpYyIOT,

Bri6upator 1 060CHOBBIBAIOT
CBOE pelIeHue, 1eUCTBUS.
[IpeacraBnenue pe3yabTaTOB
MIApHOM, IPyNIIOBOH

KOMIUIEKTOB
mst OI'D

Ob6opynos
aHue JUIs
1a00paToOpHbI
X pabor u
YYEHUYECKUX

OIBITOB

KommnbrorepH
oe
o0opyaoBaHU
e




nesrenbHocTy. ITogroroska
COOOIIEHHI U TOKIIAI0B.
OCyIIECTBISAIOT CAMOOIICHKY,
B3aUMOOIICHKY JIEATCIBHOCTH.
Vuactue B AUANIOre B COOTBETCTBUU
C npaBusaMu pedeBOro MOBEICHUSL.

KaJIeHIlapHO'TeMaTI/I‘IeCKOCHJ'IaHI/lpOBaHI/ICSKH acc

Ha3zBanue Tema ypoka Kon | OcHoBHBIC Buabl | Ucnosib30Ban
pasaena uyec | /lesTeIbHOCTH H aypoKe ue
TBO 00opy10BaHu
yaco sIlleHTpa
B €CTeCTBEHHOH
ay4Hoi U
TEXHOJIOTHYeC
KOM
HaTNPaBJIEHHO
creii  «Touka
pocTa»
Beoanoe 3amstme. llemu m| 1 CamocrosrensHo Gpopmynupyrotr |  O6opymoBa
Temnossle | 337aun  Kypca.  TexHuka MO03HABATEIbHYIO 3aja4dy. | HHE JUTS
gpTenus | O€30MACHOCTH. YMET ¢ MOMOIIBIO BOIPOCOB |  JIEMOHCTPAII
noOBIBaTH HEJIOCTAIOUTYIO 15051
PaznooOpaszue TeIoBbIX | 1 uH(pOpMaILIHIO. O6opynoBa
SIBJICHUI. TennoBoe Hcnonb3oBaHne U3MEPUTENBHBIX |  HHE JUIS
pacuIMpeHue Tell. puOOpOB. BeinosiHeHue | peMoHcCTpall
7a00paTOPHBIX M MPAKTHUUECKUX | WU
JlaGoparopHas paboTa 1 pabot. Jluarnoctuka u Oo6opynoBa
«3MeHeHus AJIMHBI TeNa pu YCTpAaHEHUE  HEUCIPABHOCTEW | Hue s
Harp€BaHHUH U OXJIAXKICHHUN. HpI/I60p0B. _]'[a60paTOpHI)IX
BeicTpauBanue  rumore3  Ha | paGot u
OCHOBAaHUU UMEIOIIUXCS | yUEHHIECKUX
naHHbIX. KoHCcTpynpoBaHue OIIBITOB
Termnonepenaya Habmonenne | 1 141 MOJCIMpOBaHue. |  O6opynaoBa
TENJIONPOBOIHOCTH BOJBI U Brinonnenune 3ananui o HHE hinje
BO311yXa. YCOBCPUICHCTBOBAHUTIO JEeMOHCTpaIl
prOOpOB. uit
Pa3paboTka HOBBIX BapHaHTOB
JlaGopaTopHas paboTa 1 OIIBITOB. Oo6opynoBa
«M3mepenue ynenbHoOu Paspaborka u NpOBEPKA |  Hue 1A
TEIUIOEMKOCTH Pa3InYHbIX METOJMKH OKCIEPHMEHTAIBHON 1ab0paTOPHBIX
BEIIIECTBY. pa6OTI:>I. Pabota B MaJIbIX pa60T u
[InaBnenue u oTBepaeBanue. | 1 rpynmax. AHaIU3UPYIOT, YUEHUYECKUX
JlabopaTopHas pabota BBIOMPAOT M ODOCHOBBIBAIOT | OIBITOB (Ha
«OTIUBKA CBOE pelienue, JEUCTBUS. | Gaze
[TapaduHOBOTO COMAATHKAY IIpencrasnenue PE3YIbTATOB | KOMIUIEKTOB
MIapHOM, IPYNIOBO# | s OI'D
Jlaboparopnas pabota 1 ACATENBHOCTH.  Y4YacTHe B | (O6opynosa
«Habmronenue 3a JMaiore B COOTBETCTBHU C | pye s

IIJIaBJICHUEM

IpaBruJIaMu p€YCBOTO




TbJIa» TIOBE/ICHUSI. 1a0opaTopHBIX
pabor u
YUEHUUECKUX
ONBITOB
Pemenne OJIMMITHAIHBIX OOGopynoBanue
3aza4 JUIS
Ha ypaBHEHHE TEIUIOBOTO JIEMOHCTpAaIHi
OanaHca
Pemenne OJIUMITUA/THBIX O0opynoBanue
3aza4 JUIS
Ha pacuér TETUIOBBIX JIEMOHCTpAaIHi
MIPOIIECCOB
JlaGopaTopus
Kpucrajuorpapuu.
Hcnapenue u KoHeHCAIMSL. ObopynoBaHue
JUIst
JIEMOHCTpaLi
CocraB atmMocdepsl, O0opynoBanue
HaOIIOZICHUE TIEpexoaa ISt
HEHACBIIIEHHBIX TTApOB B JeMOHCTpaIHii
HACBIIICHHBIE.
Brnaxnocte  BO3myxa — Ha ObopynoBanwue
Pa3HBIX KOHTHHEHTAX JUTSt
JIEMOHCTpaIuit
Onektpud | Mukpomup. Moaenu atoma, YrpaBistoT cBoei O6opynoBa
ecKHe CYILIECTBOBABIIINE /10 Hayaja MO3HABATEIPHOW M y4eOHOM HHE TS
SBIICHMUS XIX e TETLHOCTHIO TIOCPEACTBOM IL(EMOHCTpau
MOCTaHOBKH 1ene, un
Uctopus OTKPBITHUS u MJIaHUPOBAHMS, KOHTpOJs, | KomrbroTepHo
JICUCTBUS KOPPEKIIMU CBOMX JIEUCTBUM U e
I"anpBaHMYECKOTO >IIEMEHTA OIICHKH YCTIEITHOCTH YCBOCHHS. 0BopyIoBarHe
Uctopus CO3JIaHUsI CpaBHUBAIOT croco0 u
3NeKTpO(opHOIA pE3yabTaT CBOMX ACHCTBHMU C
MaIIUHBI 00OpazomMm — JUCTOM
OnbITe Bomnbra. COTIPOBOK/ICHUS. KommnbrorepHo
DneKTpuYecKuit OOHapyXKMBAIOT  OTKJIOHEHUS. | e
Tok B OJICKTPOJINTAaXx. O6,IIYMBIBaIOT IIPUYNHEBI 060py,HOBaHI/Ie
Pemntenne OJIMMIIMATHBIX OTKJIOHEHUH. OCYIIECTBIAIOT OGOpYI[OBaHI/Ie
3aa4 Ha CAMOKOHTPOJIb u 1A
3aKOHBI TOCTOSIHHOTO TOKa B3aUMOKOHTPOJIb. JIEMOHCTpAIHii
HaOnronenue 3aBUCUMOCTH Hcnonb3oBanue Oo6opynoBanue
COIIPOTHUBIICHHUS IIPOBOJAHUKA M3MCPUTCIIBHBIX ISt
oT prOOPOB. Bemonnenue .
JIEMOHCTpAaIHii
TEMIIEpaTypBL. 1abopPaTOPHBIX U
JlaboparopHas pabota PAKTHHCCKIX pabor. Oo6opynoBa
«OnpeneneHne CTOMMOCTH JlarsocThKa - ycTpaHeHue HUE JUIs
M3pacX0I0BaHHOM HencnpasHOCTel MpHOopos. 1abopaTOPHBIX
MEKTPOIHEPrHH BricTpauBanue  rumnoTe3  Ha paGoT "
[To momtHOCTH TIOTpEOUTENS U OCHOBAHNN HMEIOTIHXCA YUEHUUYECKUX

T10
CYETUUKY»

JIaHHBIX. KOHCTp}/'I/IpOBaHI/Ie

1 MOJICTIMPOBAHUC.

OIIBITOB (Ha
6aze




YrpaBisitor CBOCH | KOMILJICKTOB
ro3HaBaTeNbHON ¥ y4deOnoit | ausg OI'D
Pewenne olmMnuaaHeix | 1 EATEIBHOCTBIO  IIOCPEACTBOM Oo6opynoBa
3a7a4 MOCTaHOBKU [eJeH, HHUE JJIS
Ha renmoBoe nelicTBue Toka MJIaHUPOBAHMUS, KOHTPOJI, JIEMOHCTpAI]
KOPPEKLUU U CBOUX JIEUCTBUHN U 1501
DNeKTpOMarHUTHbBIC sIBICHHS. | 1 OIICHKH YCIICITHOCTH YCBOCHHUS. ObopynoBaHue
DNEeKTpOU3MEPUTEIbHbBIE CpaBHUBAIOT croco0 u | i
IPUOOPBHI. pE3yabTaT CBOMX ACHCTBHHU C JEMOHCTPAaLUH
MaruuTHas anomanus. | 1 o0pasom - aucToM | OGopynoBaHHE
MaruurtHble COIIPOBOX/ICHHSI. VTS
Oypu OOHapyXMBAIOT  OTKJIOHEHUSI. eMOHCTpaIHi
Pa3HOBHIHOCTH 1 OO01yMBIBAIOT IPUUUHBI
ANIEKTPOIBUTATEIICH. OTKJIOHEHUH. OCyIIeCTBISAIOT
CaMOKOHTPOJTb u
B3aMOKOHTPOJTb.
CgeroBbie | MicTounuku cBera: TeruioBsle, | 1 Ypasiusitor cBOEH Ob6opynoBa
spiienus | JTFOMUHECIIEHTHBIE MO3HABATEIPHOW UM y4eOHOM HHE JITIsL
DKcnepuMeHT HaOmoaenune. | 1 e TeTbHOCTHIO TIOCPEACTBOM JIEMOHCTpAI]
MHoOTOKpaTHOE N300paKEeHHE MMOCTAHOBKH Leneu, 1501
nmpeaMera B HECKOJIBKHX MJIAaHUPOBAHMS, KOHTPOJIA,
TUIOCKUX KOPPEKIMY CBOUX JIEUCTBUI U
3epKajax. OIIEHKH YCTICTIIHOCTH YCBOCHHUSI.
N3roToBUTH NTEPUCKOTT U 1 Beinenstor u ¢opmynupytor | O6opymoBaHue
CEro MOMOILBIO MPOBECTH [03HABATEIIBHYIO LUelb. | st
HaOJI0ICHUS Beraensror KOJIMYECTBEHHBIE | IEMOHCTpALUil
IIpakTuyeckoe 1 XapaKTEPUCTHKH 00BEKTOB, | OGOpyIOBaHKE
HCIOJIb30BAHNE 3a/laHHbIE CIIOBaMHU. TUTST
BorayTeix 3epkain [[pyHMMArOT IO3HABATEIBHYIO | JEMOHCTpAIU
3puUTenbHBIC WILTIO3HH, 1 LEJIb W COXPaHAKT €€ Mpu O6opynoBa
OPOXKIaeMbIe BBITIOJITHEHHUHN y‘IC6HBIX HHUE it
PEIOMIICHUEM ,I[GﬁCTBI/IfI. Oco3HawT CBOH JEMOHCTpaL]
cBeTa. Mupaxu. nerictBug.  MIMeOT — HaBBIKU ui
PazBurtne BOJIOKOHHOM | 1 KOHCTPYKTHBHOI'O
OIITHKH OO011eHus B MaJIbIX FPYIIIax.
Hcnonb3oBanue 3aKOHOB | 1
CBETa B
TEXHUKE
Hayka B | ABTOMaTHKa B Hamew sxusHu. | 1 CamocrositensHo  (opMynmHpytoT | KoMIIBIOTEPHO
SKHU3HU Paﬂno U TEJIIEBUICHHE 1 IIO3HABAaTCIIbHYIO 3a/1avy. VYMerot e
AnbTepHaTUBHbBIE HCTOYHUKH | 1 (MM pasBMBAIOT) CMOCOGHOCTE € | oGopynoBaHUE
3H eerH' BI/I)IBI E:;ds;];:}l;)m BOITPOCOB I[O6I>IB3.TI>
JJIEKTPOCTAHLIMH Y10 MH(OpMaIHIO.
Hayxka cerogus. Hayka u 1

0€30I1aCHOCTH JIFOAEH.

KaJIeHIlapHO-TeMaTI/I‘IECKOE INIAaHUPOBaHUC 9 k1acce




HaszBanue Tema ypoka Kon | OcHoBHBbIE Buabl | Ucnosib3oBanu
pasjgena H4yec | 1esiTeJJbHOCTH HA ypPoKe e
TBO o0opynoBanusi
4yaco LHeHTpa
B eCTeCTBEHHOHA
Y4YHOI "
TEXHOJIOTHYECK
oit
HaIPpaBJIEHHOC
Tel «Touka
pocray
BBonHoe 3ansarue. Llenn n 1 CamocrosarensHo dopmymupyiot | Kommbsrorepaoe
BBenenue | 3amaum kypca.  TexHHUKa MO3HABATEIbHYIO 3ajady. | o0opyaoBaHue
(14) 0GE30MaCHOCTH. YMEIT ¢ TMOMOIIBI0 BOIPOCOB
Kunemar | CriocoObl onvcanus 1 N0OBIBATh HegocTaomyo | ObopynoBaHue
uka (7 9) | MEXaHUYECKOTO JIBUKECHUS uHpopmaIuio. TSt
Hcnone3oBanue JIEMOHCTpaLi
[TpssmonuueiHOe 1 M3MEPUTEITbHBIX nproopoB. | OGopyaoBaHUE
paBHOMEpPHOE BeimosnHeHue | g
IBIKEHHE TI0 IIJIOCKOCTH? 71a00paTOPHBIX U JeMOHCTpaIHii
Cwmortps MPAKTUYECKUX paboT.
W3 xakoit Touku HaOMI01aTh JlmarHocTMka W yCTpaHEHHE
OTHOCHUTENHHOCTD JABMKEeHUS. | 1 HEHCIIPaBHOCTEW MPHUOOPOB. ObopynoBaHwue
CrnoxeHue ABUKEHUI. BricTpanBanne  rumote3  Ha | s
OCHOBaHHUU MUMEIOIINXCS | IEMOHCTPAITHHA
Jlabopamopnvie pabompi: 1 nanHbIx. KoHcTpynpoBanue O6opynoBan
«3yuenue JBYDKCHUS " MOJICIIMPOBAHUC. |  ype s
CBOOOIHO Brinosnenue 3ananuii 10 | 1aGOpaTOPHBIX
[1aJIArOIIETO Tenay, YCOBCPIICHCTBOBAHHMEIO pabot u
«3yuenue nprubOpoB. YYECHUYECKUX
JOBHKCHUSA Tema 10 Pa3pa60T1<a HOBBIX BApUAHTOB OIIBITOB
OKPYKHOCTH» OIIBITOB.
Kak wm «kyma momerena | 1 PaspaGotka u IIPOBEPKA | OGopynoBaHue
BUILIHEBAS METOMKH 5 ISt
KocTouka? Pacuet OKCIICPUMCHTAJIPHON pa6OTBI. I[eMOHCTpaHI/Iﬁ
TPaeKTOPHH PaGora B wMambix rpymmax.
JIBU>KEHUS TEJT U MEPCOHAKEHN AHaIM3UPYIOT,  BBIOMPAIOT U
pacckasos P.Pacm> 0 000CHOBBIBAIOT CBOE peIlIeHuE,
MIOHXaYSGHe HeﬁCTBHH. Hpe,[[CTaBJ'IeHI/Ie
Hcropuueckas 1 pesylpTaToB napHOH O6opynoBaHue
PEKOHCTPYKIIHSI ,TPYIIIOBOM JIESTETLHOCTH. st
OIIBITOB INanunes o Yuactue B JleMOHCTpaIHii
OTIPE/IEIICHHIO IUanore B COOTBETCTBUH €
YCKOPEHHSL. IpaBUaMU PEUYEBOIO
OmpeneneHre CKOPOCTH 1 HOBCACHMAL. O6opynoBaHue
PaBHOMEPHOTO JBYOKEHUS ISt
Tpn JIEMOHCTpALHMi
Hcnonp3oBanun TpeHaxxkepa
«OeroBasi TIOPOKKay.
Junamuk | Cuna Bonu, cuna yoexaenust | 1 OOGopynoBan
a (8u) WU ue UL




cuia - ¢busnyeckas 'YipaBisroT CBOEI JIEMOHCTpanu
BEJIMYHHA? MO3HABATCJIbHOM H  ydeOHOU 7}
Jlabopamopnas paboma: NEeSITeIbHOCTHIO TIOCPEICTBOM OGopyoBax
«3mMepeHne Macchl Tenay MOCTaHOBKH Lene, ue st
JIBmxeHue Tena 1o [UTAHUPOBAHMS, KOHTPOJIS, | 1a00paTOPHBIX
JIEACTBHEM KOPPEKIMU CBOMX JEHCTBUI U pabot u
Heckonbkux cumn OLCHKH YCIEHTHOCTH YCBOCHMUA. YYCHHYCCKUX
CpaBHUBAIOT croco0 U | ONBITOB
JIBUKEHUE CHCTEMBI pe3yabTaT CBOUX JICHCTBHM C OGopynoBan
CBSI3aHHBIX 00pa3IoM — JIUCTOM e VIS
TeJl COIIPOBOXKACHH . JEMOHCTpanu
OOHapyXUBAIOT i
JlabopamopHvle pabomol: OTKJIOHCHUSL. O6aymbIBaroT O6opynoBan
«3yuenue TPEHUS [PUYMHBI OTKJIOHCHHH. ue st
CKOJTH/KEHHS» OcymecTBIsOT aGoPaTOPHBIX
CAMOKOHTPOJIb u pa60T u
B3aMOKOHTPOJIb. YUYEHHYECKUX
M cnonb30BaHNE U3MEPUTENBHBIX | OIBLITOB
JnHammka PaBHOMEPHOTO npubopoB. | OGopymoBaHHE
JBVDKEHUS 110 OKPYKHOCTH BrimonHenne na60paTopHHx n I
MPaKTHIECKUX paboT. | memoHcTpanmii
Ucrtopus Pa3BUTHS JluarHoctuka ¥ yCTpaHeHHE | OGopymoBaHHE
IIpe/ICTABIICHHIA HEUCIPaBHOCTEN MpUOOPOB. ISt
o Bcenennoit. ConHeunas BbicTpanBaHHe — THIOTE3 HA | jeMOHCTpALMii
CHCTEMA. OCHOBaHHUU HUMEIOIINXCS
OTKpbITHS HA KOHYMKE Iepa. naHHEIX. KoHcTpynpoBanue Oo6opynoBan
ITepBbie UCKYCCTBEHHbIC 1 MOJICTAPOBAHKC. ue ISt
CITyTHUKH JIEMOHCTpAIH
3emuu. 51
Kak BbI SIXTy Ha30BeTE... CamocrosrensHo popmynupyor | KomnbrorepHoe
PeakTuBHOE  IBWKEHHE B MO3HABATENIbHYIO 3a7a4y. obopynoBaHue
HOPUPOJIE. YMeroT (WM pa3BUBAIOT)
Paccnenosanne JTII C CIIOCOOHOCTH C TIOMOIIIBIO Kommnbroteproe
MIOMOIIbIO BOIIPOCOB JI00BIBATH obopyoBaHue
Amnysne | 5o00ma COXpaHEHHs HEJIOCTAIONLYI0 HH(POPMALIHIO.
3akoH MMITyJIbCa PaboTa B MasbIX rpymmax Ha.
COXpaHeH aJITOPUTMOM pEILICHHUs 3a7a4 10
Hsl yKa3aHHOH Teme (Ha nmpumepe
MMITYJIBC BHUJICOMATEPHAJIOB U3
a (39) WHTEPHETA).
Cratuka | Jlabopamopuas paboma: YpaBistor CBOEH OO0opynoBax
(29) «Onpenenenue LIEHTPOB MO3HABAaTEeNbHONH W  yueOHOU ue s
Macc pa3Nu4HBIX Ten (TpH NMEesITeNIbHOCTHIO TOCPEACTBOM 1abopaTOPHBIX
croco6a)» MMOCTAaHOBKH nenei, | pador u
MTAHUPOBAHMS, KOHTPOJS, | YYEHHUYECKHX
KOPPEKIIMH CBOUX JACUCTBUM U OTIBITOB
[Tpumenenwue IIPOCTBIX OIICHKH YCTICITHOCTH YCBOCHHS. KommbrorepHoe
MEXaHHU3MOB B Boigenstor u GopMynupyroT obopynoBaHwme

CTPOUTCIILCTBEC: OT 3CMJISTHKU
0

MO3HABATCIIbHYIO OeCJIb.
Br1aensaioT KOJIMYCCTBCHHBIC




HeOockpeda

XapaKTEPUCTUKU 00BEKTOB,
3a/IaHHbIC CIIOBAMHU.
[IpyHEMAOT TO3HABATEILHYIO

LEJb W COXPaHAKT €€ MpHu
BEITIOJTHEHUH YUEOHBIX
merictBuii.  OCO3HAIOT  CBOU
metictBus.  MIMeioT — HaABBIKHA
KOHCTPYKTUBHOTO OOIICHUS B
MaJIbIX TPyTIax.

Bugpr  MaATHMKOB M HX CamocTosTensHO Oo6opynoBan
KOJIcOaHMIi bopMyHpyOT ue VISt
Uto mepeHocut BoJsiHA? M03HABATEIBHYIO 3aauvy. JIEMOHCTpAI!
KonebarenbHble cUCTEMBI B YMmeror (MM pa3BUBAIOT) i
MIPUPOJIC U TEXHUKE CIOCOOHOCTH € TTIOMOIIBIO
BOITPOCOB JI0OBIBATh
Mexann4 HEIOCTAOILYI0 HHPOPMALIHUIO.
eckne Pabota B ManbIx rpynnax Haj
Kosle0anu aJITOPUTMOM PEIIEHHUS 33124 110
i " yKa3aHHoO# TeMe (Ha TpuMepe
BOJTHBI Bungeomarepuanos
(39 Y3 MHTEPHETA)
DJIEKTPO | DKCIIEPUMEHTAIIbHAS Pa3paboTka HOBBIX BapHaHTOB Komneroreproe
MArHUTH | IIPOBEpKa onbITOB. Pa3paboTka u npoBepka | oOopynoBaHUE
ble CaovictB D M BOJH. METOIUKHU SKCTIEPUMEHTAIBHOM
Kosedanu | MccnenoBanue paboThl. PaboTa B MabIx KommerorepHoe
U AJIEKTPOMArHUTHOTO rpynmnax. AHaTU3UPYIOT, obopynoBaHue
BOJIHbI | m3nydenus CBY -neun Br16upaioT 1 000CHOBBIBAIOT
(29) CBOE pEILIEHHE, IEHCTBHUSL.
[IpencraBnenue
Pe3ynbTaTtoB MapHOM ,rpyHIoBOH
NesITeNIbHOCTH. YYacTue B
Jlnanore B COOTBETCTBHUHU C
[IpaBunamu
[PEueBOr0 MOBEICHMUSI.
Ontuka | M3roToBieHnue mMoienu YripaBiisitoT cBoeH Kommnbroteproe
(49) KaJIerI0CKoIIa. MO3HAaBaTEIbHOU U 06opyioBaHue
DKcnepruMeHTaIbHAs y4eOHOH 1eATENIbHOCTHIO OGopymoBaH
MpOBEpKa [TocpencTBOM MOCTAaHOBKH IIEJIEH, ue IS
3aKoHa OTpa)KEHHsI CBETA. [IAHUPOBAHUS, KOHTPOJIS, JIEMOHCTpAIH
KOPPEKIIUUA CBOUX JICUCTBUH U "
Jlabopamopnas paboma: OLCHKH YCIICIIHOCTH YCBOCHUS. O6opynoBan
«3mepenne nmokazaTens CpaBHHBAIOT crioco0 U pe3yabTat ue s
MIPEIOMIICHHUS BOIBI» CBOUX JEHCTBHII ¢ 00pa3ioM — n1a00paTOpHBIX
ITUCTOM COTIPOBOKJICHHUS. pador
OOHapyXHBAIOT YUECHUYECKUX
oTkIoHeHus1. OO yMBIBAIOT OTIBITOB
Kak ornmuarorcst rmokasaTein [PUYHHBI OTKIIOHEHUH. O6opynoBan
MPEITOMIICHUA IIBETHOI'O OCYLHCCTBHHIOT ue IS
cTeKIa CaMOKOHTPOJIb U JIEMOHCTpaLu
B3aHMOKOHTpPOJIb. PaboTa i

B MAJIBIX I'pyIIIIax. Pemienue




DKCIEPUMEHTAIBHBIX 3a/a4,
00CYKJICHHIE PE3YIIbTATOB,
MOCTpOEHHUE TpadrUecKOM
3aBUCHUMOCTH TIOKa3aTels
[IpemomiieHus cBeTa OT

€r0 YaCTOTHI.

®duszuka
aToMa u
aTOMHOI'0
sigpa(44)

[Tornomnienue u Ucyckanue
cBeTa

aTOMaMH.
CHEKTPBL.

Ornrnueckue

Pa3paboTka HOBBIX BapHaHTOB
onbITOB. PazpaboTka u mpoBepka
METOIUKH SKCIICPUMEHTAIBHOM
paboTel. PaboTa B MalibIx

Nszmepenne KIIJI comneunoit
Oatapeu

rpynnax. AHAIA3UPYIOT,
Bo161patoT 1 000CHOBBIBAIOT

Brnusinue painoakTUBHBIX
W3ITYy4eHUN Ha JKHBBIE
OpraHu3Mbl

CBOE peIlICHUE, ICHCTBHS.
[IpencraBienue
Pe3ynbTaTOB MapHOM ,IPYNIIOBON

CriocoOblI 3aIuUTEl OT
PannoakTuBHBIX M3ITydeHNI

meaTeIbHOCTH. YYacTHE B
J/Inanore B COOTBETCTBUH C

Pemenme skcriepuMeHTaIbHBIX
3agad. BrimosHenne
[TpakTuyeckoi paboThl B MaJIbIX
rpynmnax, o0CyKIeHne

pe3yIbTATOB.

[ IpaBuiamMu pe4eBoOro MOBEACHNUS.

Kommnbroreprnoe
00opynoBaHue

Kommnbroreproe
00opynoBaHue




	Планируемые результаты освоения программы внеурочной деятельности
	Метапредметные:
	осуществлять взаимный контроль и оказыватьв сотрудничестве необходимую взаимопомощь.
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	Оптика
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	Ведущие технологии:
	Основные методы работы на уроке:
	Формы контроля:
	Календарно-тематическоепланирование7класс
	Календарно-тематическоепланирование8класс
	Календарно-тематическое планирование 9 класс

