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[TosicHuTenbHas 3anucka

PaGouast mporpamma BHEYpOUHOM JIEATENLHOCTH 10 Pu3uKe Juist 7 - 9 KIlaccoB cocTapiieHa
Ha OCHOBE MPUMEPHON mporpaMMmsbl no ¢usuke 111 7 — 9 kinaccoB (moxa peaakuuenn Kysnerona
A.A.), M.: «ITpocsemienue», 2017 u COOTBETCTBYET
- ®enepanbHoMmy 3akoHy «0O0 oOpasoBanuum B Poccuiickoit ®enepaunn» No273-D3 ot
29.12.2012 rona;
-DenepabHOMY TOCYJApCTBEHHOMY 00pa3oBaTelIbHOMY CTaHAApTy OCHOBHOTO OOIIEro
00pa3oBaHusl, YTBEPKIAEHHOMY MpuKazoM MunuctepcTBa oopazoBanust U Hayku PD Nel897 ot
17.12.2010 rona;
-IIpuka3zy MunucrepctBa oOpa3zoBanus U Hayku P® Nel577 or 31.12.2015 ™ O BHecenuu
M3MeHeHUN B (emepanbHbIA 00pa30BaTENbHBIN CTaHIAPT OCHOBHOTO OOIIEro oOpa3oBaHUS,
YTBEPKIEHHBIA MpUKa30M MuHHUCTEpcTBa 00pa3zoBaHus U Hayku PD» Nel897 or 17.12.2010
rojia»
-O0pa3oBaTeNbHON MPOrpaMMe OCHOBHOTO O0IIEr0 00pa30BaHus;
-Yuebnomy many OVY;
- [IpumepHoiIt mporpamMmmMe OCHOBHOTO 0011IeT0 00pa3zoBaHus 1Mo ¢pusnke (0a30BbIi YPOBEHB).

[Iporpamma paccuntana Ha 34 yaca — | yac B HeZIeIIO.
[InanupyeMble pe3ynbTaThl OCBOCHHUS IPOrpaMMbl BHEYPOUHOU JEATEIIBHOCTH «3aHUMATEIIbHAs
¢busnkay (¢ ucrnosb3oBaHreM o0opyoBanus « Touka pocTa») B 7-9 Kinaccax.
Peanu3zanus nporpaMMbl CIIOCOOCTBYET JOCTHKEHUIO CIEAYIOIINX PE3YIbTATOB:
JIndHOCTHBIE:!

B cdepe nuuHOCTHBIX YHUBEPCATBHBIX YUEOHBIX JEHCTBUI yUaluXCs:

* y4eOHO-TIO3HABATENIbHBI MHTEpPEC K HOBOMY Yy4ye€OHOMY Marepualy U crnoco0aM pelieHHs
HOBOM 3a7a4y;

* OpUEHTAllMs HA MOHMMAaHWE NMPHUYMH YCIeXa BO BHEYYEOHOW NESITEIbHOCTH, B TOM YHCIIE Ha
caMOaHaJN3 U CaMOKOHTpPOJb pe3yibTaTa, Ha aHaJIU3 COOTBETCTBUS PE3YJIbTaTOB TPEOOBAHUSIM
KOHKPETHOM 3aJ1a4u;

* CIIOCOOHOCTDH K CAMOOLIEHKE HAa OCHOBE KPUTEPUEB YCIICITHOCTH BHEYUEOHOM 1€ATEIbHOCTH;
Obyuarowuiics noxy4um 603MOICHOCHb OISl POPMUPOBAHUA.

* BHYTPCHHEH II03UMLMU IIKOJBbHMKA HAa YPOBHE IIOJOKUTEJIBHOIO OTHOIIEHUSA K IIKOJIE,
MOHMMAaHUS HEOOXOJIMMOCTH YY€HHS, BBIPaXEHHOIO B Mpeo0iIalaHui y4eOHO-TT03HABATEIbHbIX
MOTHBOB;

* BBIPQXKEHHOM YCTOMUMBOW yueOHO-TI03HABATEIbHON MOTHUBAIIUN YUEHUS;

* YCTOMYMBOTO Y4EOHO-TO3HABATEILHOIO MHTEpPECA K HOBBIM OOIIMM CIIOCO0aM peleHus 3a1ay.

MeranpeameTHsble:

B cdepe peryiasTUBHBIX YHUBEpPCATbHBIX YU€OHBIX JTEHCTBUM yUAIIUXCS:

* IUIAHUPOBAThb CBOM JEWCTBUA B COOTBETCTBMM C IIOCTABJICHHOW 3a7a4edl W YCIOBUSMHU €€
peanm3anuy, B TOM YHUCJIE BO BHYTPEHHEM IUIAHE;

* YUUTHIBATh YCTAHOBJICHHBIE MTPaBHJIa B IUITAHUPOBAHUM U KOHTPOJIE CIIOCO0A PEIICHUS;

* OCYLIECTBJIATh UTOTOBBIM U ITOIIATOBBIM KOHTPOJIb 110 PE3YJIbTATY;

* OLICHUBATH IPABWJIBHOCTDH BBIIIOJIHEHUS JEHUCTBUSA HAa YPOBHE aJCKBATHOM PETPOCHEKTHUBHOM
OLIGHKH COOTBETCTBHUS PE3yJIbTaTOB TPEOOBAHUSAM JAHHOM 3a7auu U 33Aa4HON 00J1acTH;



* AJIEKBAaTHO BOCIIPMHHUMATbh NPEIJIOKEHUS W OLEHKY YYWTEIEH, TOBApPHUIICH, POAUTEIEH H
IPYTUX JIIOIEH;

* pa3nuyaTth Coco0 U pe3ybTaT JeHCTBUS.

Obyuarowuiics noay4um 603MONCHOCb HAYUUMCA:

* B COTPY/IHUYECTBE C YUUTEJIEM CTAaBUTh HOBBIE yUEOHBIC 3a/1aUH;

* IPOSIBJIATH [T03HABATEIIbHYIO MHUIIMATUBY B yUEOHOM COTPYJHUYECTBE;

* CaMOCTOSTEJIBHO aJICKBAaTHO OLICHUBATh INPAaBWIBHOCTH BBINOJIHEHUS JEHWCTBHS U BHOCHUTH
HEO0OXOJMMbIE KOPPEKTHBBI B HCIOJHEHHE KaK [0 XOAYy €ro peajiu3alud, TaK U B KOHLE
NEUCTBUSL.

B cdepe mozHaBaTenbHBIX YHUBEPCATBHBIX YI€OHBIX EHCTBUMA YHAIIUXCS:

* OCYIIECTBIISATh TIOUCK HEOOXOAUMOUN WH(OpPMAITUU NIJIs BBIMOJTHEHUSI BHEYUYEOHBIX 3aJaHUN C
WCITOJIb30BaHWEM YYeOHOH JHMTEepaTypbl M B OTKPBHITOM HWH(OPMAIMOHHOM IPOCTPAHCTBE,
SHIMKIIONEANM, CHPaBOYHUKOB (BKJIOYAsi DJIEKTPOHHBIC, LHUQPPOBHIE), KOHTPOIUPYEMOM
MIPOCTPAHCTBE

WNurepnera;

* OCYHICCTBIJISITH 3amuch ((ukcaiunio) BIOOpOUHONW HH(POpMAIUKM 00 OKpyKalolmeM MHUPE U O
cebe camMoM, B TOM 4uciie ¢ momolnsio nHctpymeHToB UKT;

* CTPOUTH COOOIIIEHHUSI, MPOEKTHI B YCTHON M MUCHbMEHHOU opMe;

* POBOJIUTH CPABHEHUE U KJIACCU(PUKALIUIO 110 3a/IaHHBIM KPUTEPUSIM;

* YCTAaHABIIMBATh MPUIMHHO-CIICACTBEHHBIC CBSI3H B H3y4aeMOM KpPYT€ SBICHHIA;

* CTPOUTH paccyXjaeHusi B (opMe CBSI3U MPOCTHIX CYXJACHUN 00 0OBEKTE, €ro CTPOCHUH,
CBOMCTBaXx U CBs3aXx;

Obyuarowuiics noxyyum 603MO*CHOCHb HAYUUMbCA.!

* OCYIIECTBIISATh PACIIMPEHHBIA MOUCK WHPOPMAIMH ¢ UCTIOJIE30BAaHUEM PECYpCOB OMOINOTEK H
cetu NHTEpHET;

* 3amuchiBaTh, (UKCHPOBATH HMHPOPMAIMIO 00 OKPYKAIOMUX SBJICHUSIX C TOMOIIBIO
nHcTtpymeHToB UKT;

* OCO3HAHHO W MPOU3BOJBLHO CTPOUTH COOOIICHHS B YCTHOW U MUCBMEHHOM (opMme;

* OCYIIECTBIATh BBIOOP Hambojee d3PGEeKTUBHBIX CIIOCOOOB pEIIeHUS 33J1ad B 3aBUCHMOCTH OT
KOHKPETHBIX YCIIOBUM;

* CTPOUTH JIOTUUECKOE PACCYXICHHUE, BKIIOYAIONIEE YCTAHOBJIECHUE MPUYMHHO-CIIEICTBEHHBIX
CBSI3CH;

* MOTYT BBINTH Ha TEOPETHUYCCKUH ypOBEHb PEHICHUS 3a/lad: PEIICHHWE IO ONpPEICICHHOMY
IJ1aHy, BJIQJICHUE OCHOBHBIMH INPHUEMaMH PEIICHUS, OCO3HAHHS ACATEIHHOCTH IO PEIICHUIO
3a/1ayu.

B cdepe KoOMMYHUKATUBHBIX YHUBEPCATBHBIX YUEOHBIX JEHCTBUIN ydalUXCsl:

* QAJEKBAaTHO WCIOJIb30BaThb KOMMYHUKATUBHBIC, IIPEXKJE BCEro - pEUYeBbIC, CPEACTBA I
peIIeHUs Pa3IMYHBIX KOMMYHUKATUBHBIX 3a/1a4, CTPOUTh MOHOJIOTHYECKOE COOOIIEHUE, BIaIETh
AUaIoTnYecko (opMoil KOMMYHUKALIUU, MCIIONB3Ys, B TOM YHCIIE CPEICTBA U MHCTPYMEHTHI
KT u qucTaHIIMOHHOTO OOIIEHHS;

* IOIYCKaTh BO3MOKHOCTh CYIIECTBOBAHUSA Y JIFOACH PA3JIMUHBIX TOYEK 3PEHHUs], B TOM YUCIIE HE
COBMAJIAIOIIUX C €r0 COOCTBEHHOM, M OPUEHTUPOBATHCSA HA MO3UIUIO MAapTHEpa B OOIICHUU H
B3aUMO/CHCTBUY;



* YUMTBIBATH pPA3HbIE MHEHUS M CTPEMHUTBCS K KOODJMHALUM PA3JIMYHBIX NO3WIUKA B
COTPYIHUYECTBE;

* hopMyIHpPOBaTh COOCTBEHHOE MHEHHUE U MO3UIIHIO;

* JIOTOBApUBATHCA M IPUXOJIUTH K OOIIEMY PEIICHUIO B COBMECTHOM JIESITEILHOCTH, B TOM YHCIIE
B CUTYyalluH CTOJIKHOBEHHUS UHTEPECOB;

Ob6yuarowuiicst NOIAYYUM 803MONCHOCHb HAYYUMBCA!

* YYUTHIBATh U KOOPJAUMHUPOBATH B COTPYAHUYECTBE OTIUYHBIC OT COOCTBEHHOM MO3UIIMH APYTHX
JIIOJICH;

* YYUTBHIBATH Pa3HbIE MHEHHS U UHTEPECHI 1 OOOCHOBBIBATH COOCTBEHHYIO MO3UIIUIO;

* [IOHUMATh OTHOCHUTEILHOCTh MHEHUN U TIOJIXOJIOB K PEIICHUIO MMPOOIEMEI;

* apryMEHTUPOBATh CBOK MO3UIMIO W KOOPAUHHUPOBATH €€ C NO3MIUAMHU IAPTHEPOB B
COTPYJHUYECTBE MPU BHIPAOOTKE OOIIETO PEIICHHs] B COBMECTHOM I€SITEIbHOCTH;

* 3aJaBaTh BOIIPOCHI, HEOOXOJMMBIC [Jii OpraHU3alMUd COOCTBEHHOW JEATEILHOCTH W
COTPYJHUYECTBA C TAPTHEPOM;

* OCYIICCTBIIATh B3aUMHBIM KOHTPOJb M OKa3plBaTh B COTPYJAHHYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIIb.

IIpenmeTHsble:

- OpHEHTHUPOBATbCS B SIBJICHUSAX M OOBEKTAaX OKPYKAIOIIEro MHpa, 3HATh TPAHUIBI HUX
IIPUMEHUMOCTH;

- IOHUMATh onpeeraeHus] (PU3NUYECKUX BEIMYMH U IOMHUTH ONPEAENsonue GopMybl;

- TOHUMAaTh KakKuM (PU3MYECKUM MPUHILIUIAM U 3aKOHAM MOJYUHSIOTCS T€ WJIM UHbIE OOBEKTHI U
ABJICHUS IPUPOJIBL;

- 3HAaHUE MOJIETU TIOMCKA PEIIeHU IS 3a7a4 1o (QU3HKE;

- 3HaTh TEOPETUYECKUE OCHOBBI MATEMATHKHU.

- IpUMEeYaTh MOJIENIH SIBIICHUIN 1 00BbEKTOB OKPYXKAIOIIETr0 MHUpA;

- AaHAIM3UPOBAThH YCIOBUE 3a/1a4H;

- nepepopMyIMpPOBaTh U MOJECIUPOBATh, 3AMEHATh UCXOAHYIO 3a/1auy ApyTou;

- COCTAaBJIATH IIJIaH PEILICHUS;

- BBIIBUT'aTh ¥ IIPOBEPSATH NIPEUIaracMsale Ui pEeLICHUs TUIIOTE3b;

- BJIAJIETh OCHOBHBIMH YMCTBEHHBIMU OIIEPALMAMU, COCTABIISIOIIMMHU [IOUCK PELICHUS 3a4a4H.

Coneprxkanue nporpaMMbl BHEYPOUHOU AEATEIBHOCTH
7 Knacc

Brenenue. Brognoe 3anstue. [lenu u 3amaun kypcea. TexHuka 6€30MacHOCTH.

Posib 5xcniepuMenTa B )KU3HH Y€JIOBEKA.

Teopus: I3yunTh OCHOBBI TEOPHUHM MNOTpemIHOCTEN. llorpemHocTH mNpsAMBIX M KOCBEHHBIX
W3MEPEHUN, MAaKCUMAJIbHAsg IOTPEIIHOCTh KOCBEHHBIX W3MEPEHUW, Y4YeT IOrPEIIHOCTEN
u3MepeHnii npu mnoctpoeHnu rpaduxoB. IIpencraBieHue pe3yabTaTOB M3MEpeHHA B (popme
TabnuIl u rpaduKoB.

Ilpaxmuka: OCHOBBI T€OPUU MOTPEUTHOCTEN MPUMEHSTH IPU BBINOJHEHUH YKCTIEPUMEHTABHBIX
3aJ1a4, MPaKTUIECKHUX padoT. (C HCIOIb30BaHHEeM 000pyaoBaHus «Todyka pocTay)



Xapaxmepucmuka 0CHOBHBIX 8UO08 OesIMENbHOCU.

[IpuBoauTh mpuMepbl 00BEKTOB H3yueHUs! GU3MKU (du3nueckue sBJeHUs, (Ppuandeckoe Teno,
BELIECTBO, (Qu3nueckoe 1mone). HabmogaTh W aHaIM3UpoOBaTh (U3MUECKHE SBICHUS
(bukcupoBaTh U3MEHEHHUSI CBOMCTB O0BEKTOB, CPAaBHUBATh UX U 000011aTh). [lo3HaKOMUTBCS C
AKCIIEPUMEHTAJILHBIM METOZOM HCCieNoBaHMs MpUpoasl. COopka MpUOOPOB U KOHCTPYKIUH.
Hcnonb3oBanne HM3MEPUTENbHBIX TPHOOPOB. BhIMosHeHWe Ta0OpaTOPHBIX M MPAKTHUECKHX
pabot. J[MarHocTMKa W yCTpaHEHHWE HEUCIPaBHOCTEW MpuOOpoB. BricTpanBaHue rumore3 Ha
OCHOBAHWY UMEIONTUXCS TAHHBIX.

Mexanuka.

Teopus: PaBHOMEpHOE U HEpaBHOMEpHOE ABMKeHUE. ['paduyeckoe mpeacTaBieHue ABHKCHHUS.
Pemenue rpadudeckux 3amad, pacueT MyTH U CPEAHEH CKOPOCTH HEPAaBHOMEPHOTO IBMIKEHUSI.
[Tonsitne muepnuu u uHEepTHOCTH. LleHTpoOekHas cuna. [lpumeHeHWe MaHHBIX (PU3NIECKUX
MOHSITUH B )KU3HEAEATEIIBHOCTH YeloBeKa. Crila ypyrocTH, Crjla TPCHHUS.

IIpakmuxka: ViccnenoBanue 3aBUCUMOCTH CHWJIBl YIPYTOCTH, BO3HHMKAIOIIEH B MPYKHUHE, OT
creneHu aedopManuu TpykuHbl. OnpeneneHue kodp@uIMeHTa TpeHUs Ha TpubomeTpe. (¢
UCIIO0JIb30BaHKEM 000pynoBanus «Todyka poctay)

WccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS OT CHUJTBI HOPMAJIBHOTO JIABJICHUA.

Xapaxkmepucmuxka 0CHOBHBIX 8UO08 OesIMEbHOCIIU.

Amnanu3z Tabnui, rpapukoB, cxem. [lonck o0bsicHeHUsT HaOMI0aeMbIM cOObITHAM. OnpeienieHue
CBOMCTB MPUOOPOB MO YepTEeKaM U MOJEISIM. AHaIU3 BO3HUKAIOIIUX MPOOJIEMHBIX CUTYaIUH.
N300paxaTh cucTeMy KOOpPAWHAT, BBIOMpATh TENO OTCUETa M CBS3BIBATh €0 C CHCTEMOU
KoopauHat. MCMmoap30BaTh CUCTEMY KOOPIWHAT IS W3YUYCHHUS TMPSIMOIHMHEHHOTO JIBUKCHUS
tena. COopka mnpubOpPOB U KOHCTpYKIWU. HMcmosb3oBaHME UM3MEPUTENIBHBIX MPUOOPOB.
BrlnonHenue 1a00paTopHbIX U MPAKTHYECKUX padoOT (C UCMOIb30BaHUEM 00opyaoBaHus « Touka
poctay). JluarHoctuka M yCTpaHEHHE HEWCIpPaBHOCTEH mpuOopoB. BricTpamBanue rumortes Ha
OCHOBAaHWH MMEIONINXCS JaHHBIX. KoHCTpyHpoBaHWe W MOJIeTMpOBaHKEe. BRITOTHEHNE 3a1aHIHA
M0 YCOBEPIICHCTBOBaHUIO MpUOOpOoB. Pa3zpaboTka HOBBIX BapuaHTOB OMBITOB. Pa3paboTka u
MPOBEPKa METOJUKH JKCIEPUMEHTANIbHONU paboThl. PaboTa B Manbix rpynmnax. AHaJIM3UPYIOT,
BBHIOMPAIOT U 0OOCHOBBIBAIOT CBOE perieHue, AeicTBus. lIpencraBienre pe3yabTaToB MapHOMH,
TPYNIIOBOM JIEATENbHOCTH. YuacThe B JUajore B COOTBETCTBUM C MPaBWIAMU PEYEBOTO
MOBEICHUSI.

I'mppocraTuka.

Teopus: 3akon Apxumena, 3akoH Ilackams, THApOCTaTHYECKOE MaBJICHHUE, COOOIIAIOIIAECS
COCY/IbI, TUAPABIINYCCKAC MAIITUHBI.

Ilpaxmuka: 3a0auu: BHITAJKWBAIONIAS CHUJIAa B PAa3IWYHBIX CHUCTEMax; MPUOOPHI B 3aaadax
(cooOmaroruecs: COCy/ibl, THAPABIMYECKHUE MAIIIUHBI, phlUard, OJIOKH).

DKCNepUMEHTAIBHBIC 33 IaHHUS

1 )uzmepenue cuiibl Apxumena,

2)u3MepeHIUEe MOMEHTA CHJIBI, IEHCTBYIOMIETO HA phIYar,

3)usmepenre paboThl CHJIBI YNPYTOCTH MPU TMOABEME I'py3a C MOMOIIBIO TOJBIKHOTO WIIH
HETOABMKHOTO OJI0Ka(C MCIOIb30BaHUEM 000pyaoBaHus « Touka pocTay)

Xapaxmepucmuka 0CHOBHBIX U008 0esIMENbHOCIIU

Ananmu3 Ttabmun, rpadukoB, cxeM. [louck oObsicHeHUs HaOmomaeMbiM coObITUAM. COOpKa
npuOOpoB W KOHCTPyKIUi. Vcmonb3oBaHHe H3MEpPUTENbHBIX MNPUOOPOB. BrimonHenue
71a00paTOPHBIX U MPAKTUYECKUX paboT. J[narHocTrka U ycTpaHEeHHE HEUCTIPABHOCTEH MprUOOpOB.



BeicTpauBaHue TuUIOTE3 Ha OCHOBAaHMM HMEKOIIMXCA JaHHbIX. KOHCTpyMpoBaHuE U
MojienupoBaHue. Pabota B ManbIx Trpymnnax. AHAIU3UPYIOT, BBIOUPAIOT U OOOCHOBBIBAIOT CBOE
peumieHue, nedctBus. IIpeacrtaBieHue pe3yiabTaTOB MAapHOM, TPYNIOBOH JEATEIBHOCTH.
[TonroroBka cOOOIIEHUMH M [OKJIAAOB. YYacTHE€ B JAMAIOre B COOTBETCTBHM C IpaBUIIAMU
pEYEBOro MOBEICHHUS.

Craruka.

Teopusa: binok. Peruar. PaBHOBecue TBEpABIX TEJ. YCIOBUS paBHOBeCUA. MOMEHT CHIIBI.
IIpaBuno mMomeHTOB. lLlenTp TskecTn. MccnenoBaHne pasnvYHBIX MEXAHHYECKUX CHCTEM.
KoMOuHMpoBaHHbIE 3a]1a41, UCTIOIB3Ys YCIOBHS PAaBHOBECHS.

Ilpaxmuxa: N3rotoBnenue paboTaomend CUCTEMbI OJIOKOB.

Xapaxmepucmuka 0CHOBHBIX U008 0eSAMENbHOCHIU:

Amnanu3 tabnui, rpaduxos, cxeM. [louck o0bsicHeHns HaOIIOAaeMbIM cOObITHSIM. Onpenenenre
CBOMCTB MPUOOPOB MO YepTEKaM U MOJEISIM. AHaau3 BO3HUKAKOUIMX NPOOJIEMHBIX CUTyalui.
HaGmtonate geiictBue mnpocThiX MexaHu3MoOB. llo3Hakomutbes ¢ (PU3MUECKONH MOJEIBIO
«abcomoTHO TBEPAOE Tenoy». PemaTe 3a7aud Ha MpUMEHEHHE yCIOBUs(IpaBUia) PaBHOBECHS
peiyara. IlpumeHsaTe ycnoBue (MpaBUIIO) paBHOBECUS pbluara Ui OOBSCHEHUS JEHCTBUS
pa3IMYHbIX MHCTPYMEHTOB, HUCIOJB3yEMBIX B TeXHMKE M B ObiTy. COOpka mnpubOpoB u
KOHCTpyKUui. Mcrnonp3oBaHne H3MEpPUTENbHBIX HpUOOpOB. BpIMoigHeHHe J1abopaTOpPHBIX U
MpaKTUYECKUX padoT. JlmarHocTuka M yCcTpaHEHUE HeuclpaBHOCTeW MpuOopoB. BeicTpanBanue
TMIIOTE3 HAa OCHOBAHMM MMEIOIUXCS JaHHBIX. KOHCTpyMpoBaHME M MOJEIMPOBAHHUE.
BrinmonHeHne 3agaHuil MO YCOBEPIICHCTBOBAHHUIO MPHOOPOB. Pa3paboTka HOBBIX BapHaHTOB
onbITOB. Pa3paboTka v mpoBepKka METOAMKHU IKCIIEPUMEHTAIBLHON padOTHI.

PaGota B ManbIx rpynmnax. AHaIU3UPYIOT, BBIOMPAIOT UM OOOCHOBBIBAIOT CBOE pEIICHUE,
nevctBus. lIpencraBiieHne pe3ynbTaTOB NAPHOM, TPyNIIOBOM AesarenbHOCTH. [loaroroBka
coo0mIeHnit 1 10kIaa0B. OCYHIECTBISIOT CAMOOIIEHKY, B3aUMOOLEHKY AESTEIbHOCTU. YYacTHe
B JIMAJIOTE€ B COOTBETCTBHUM C MPABUIIAMHU PEYEBOTO MOBEACHUS.

& Kiacc

TerutoBbie sIBJIICHUS.
TerutoBoe pacmmpenue Tei. [Ipoueccs! maBieHus U OTBEPAEBaHUs, UCIIAPEHUS U
KoHJeHcauuu. Terutonepenada. BiaXHOCTh BO3/1yxa Ha pa3HbIX KOHTUHEHTAX.
Jlemoncmpayuu: 1. HabnroneHne TasHUs JIbJa B BOJIC.
2. CKOpOCTh HCTIApEHUS PA3TUYHBIX JKUJIKOCTEM.
3. TenioBble ABUTATENN OyIYIIETO.
Jlabopamopnwie pabomei (¢ UCTIOIB30BAaHUEM 000py10BaHMs « Touka pocTay)
1. U3mMeHeHus JJIMHBI Tesla IPU HAarPEBAHUU U OXJIAXKICHHH.
2. OtnuBKa napauHOBOTO COJIAATHKA.
3. HaGnronenue 3a riaBieHUEM JibJIa
4. OT 4ero 3aBUCHUT CKOPOCTh UCHIAPEHUS KUJIKOCTH?
5. HabmroieHue TerionpoBOJHOCTH BOIbI M BO3yXa.
Xapaxmepucmuka 0CHOBHBIX U008 0esIMENbHOCIIU
CaMocToATeNbHO (POPMYIHPYIOT MO3HABATEJIBHYIO 3aJady. YMEIOT C IOMOIIbIO BOIPOCOB
n00bIBaTh HeAocTaronlyo uHpopmanuto. Mcnonp3oBaHue H3MEpUTEIBHBIX — MPUOOPOB.
Boimonnenne 1a0opaTopHbIX U MpakTUYecKuX pabor. JlmarHocTuka ©  yCTpaHEHHE



HEWCIIPAaBHOCTEH MpuOOpOoB. BricTpanBaHue THUNOTE3 HAa OCHOBAHWM HMMEIONIUXCS JTaHHBIX.
KoHcTpynpoBaHnue 1 MoieIMpOBaHUE.

BrlnonHenue 3aiaHuii MO YCOBEPIIEHCTBOBAHUIO MpHOOpOB. Pa3paboTka HOBBIX BapUaHTOB
onbITOB. Pa3zpaboTka W MpoBEpKa METOAUKHU JKCIEPUMEHTAIbHOM paboThl. Pabora B Masbix
rpynnax. AHaJIM3UpYIOT, BBIOMPAIOT U  OOOCHOBBIBAIOT CBOE pElIeHHE, JACUCTBUS.
[IpeacraBnenrie pe3ylbTaTOB MapHOW, TPYIIOBON JEATEILHOCTH. Y4YacThe B Juajore B
COOTBETCTBHHM C NMPABUIIAMU PEUEBOTO IMOBEICHUS.

DIIEKTPUYECKUE SIBICHUS.

Muxkpomup. Mogenu atoma, cymecrsoBasmme A0 Hadana XIX. McTopust OTKpBITHS U JEUCTBUS
rajJlbBaHU4YeCKOro snemeHTa. Mcropus coszmanus snekrpodopHort Mammubl. OnsiT Bonbra.
DIEKTPUYECKUM TOK B AJIEKTPOJIUTAX.

Hemoncmpayuu: (¢ uctonb3oBanueM odopynoBanus «Todka pocTtay)

1. Moaenu aToMOB.

2. 'anbBaHUYECKHE SIIEMEHTHI.

3. Pabota snekTpodhopHON MalTUHBI.

4. OnbiTel Bonbra 1 I'anbBanm.

Jlabopamophwvie pabomui:

1. Co3nanne raabBaHUYECKHUX JIEMEHTOB U3 MOAPYYHBIX CPEJCTB.

2. DIIEKTPUUYECKUM TOK B JKUIKOCTSX.

Xapaxmepucmuxa OCHOBHBIX BUJIOB JA€STEIIBHOCTH:

VYrpaBisitoT CBO€M MO3HABAaTEIBLHONW W Y4YEOHOM AESATEIBLHOCTHIO TOCPEACTBOM IOCTAHOBKH
LEeJIel, IUIAHUPOBAHMS, KOHTPOJI, KOPPEKUMH CBOMX [JEWCTBUM W OLEHKU YCHEHNIHOCTH
ycBoeHus. CpaBHMBaIOT Ccrnocod U pe3yJbTaT CBOUX JCUCTBUM C 0O0pa3lioM - JIMCTOM
conpoBoxkeHusl. OOHapyXHBalOT OTKIOHEHUsS. OOJyMBIBAIOT TMPUYUHBI  OTKJIOHEHUH.
Ocy1IecTBIAIOT CAMOKOHTPOJIb U B3aUMOKOHTPOJIb. Vcnosib30BaHNe N3MEPUTEIBHBIX TPUOOPOB.
Boinonnenne 71abopaTOpHBIX M MpakTHUUeCKuX padoT. JluarHoctmka W ycTpaHEHUE
HEUCIIPaBHOCTEN MpuOOpoB. BhicTpanBaHue THUMOTE3 HAa OCHOBAHWM MMEIOIIUXCS JTaHHBIX.
KoncTpynpoBaHnue 1 MOJIETMPOBaHHUE.

DJIEKTPOMAarHUTHBIE SIBJICHUS.

MarnutHoe moje B BemiecTBe. MarnutHas aHomaiusa. MaruuTHeie Oypu. PasHoBHIHOCTH
AIEKTPOU3IMEPHUTEIILHBIX MPUOOPOB. Pa3HOBUIHOCTH AJICKTPOIBUTATEIICH.
Jemoncmpayuu (¢ ucmonbp3oBaHreM 000pyaoBaHus « Touka pocTtay):

1. HarnsigHOCTh MOBEICHUST BENIECTB B MArHUTHOM MOJIE.

2. Ilpe3eHTaniiu 0 MAarHUTHOM T0JIe 3€MJIM U O MarHUTHBIX OypsiX.

3. lemoHcTpaius pa3HOBUIHOCTEH JIEKTPOU3ZMEPUTEIBHBIX MPUOOPOB.

4. HarnsaIHOCTh Pa3HOBUIHOCTEM AJIEKTPOIBUTATEIICH.
Jlabopamophvie pabomesi: 1. ViccnenoBanue pa3iMyuHbIX 3JIEKTPOU3MEPUTENbHBIX MTPUOOPOB.
Xapaxmepucmuka 0CHOBHBIX U008 0esIMENbHOCIU

VYopaBisioT CBOEH MO3HABATENbHOM U y4e€OHOW JEsTeNIbHOCThIO MOCPEICTBOM MOCTAaHOBKHU
LeJIeW, IUIAHUPOBAHUSA, KOHTPOJSA, KOPPEKUMM CBOMX JCHCTBUA M OLEHKU YCHEUIHOCTH
ycBoeHusa. CpaBHUBAIOT CHOCOO W pe3yibTaT CBOMX JACWCTBUHA C 00pa3lioM - JIUCTOM
conpoBokaeHus. OOHapykuBarOT OTKIOHEHUA. OOAYMBIBAIOT TNPUYUHBI  OTKIOHCHHI.
OcCy1ecTBIAIOT CAMOKOHTPOJIb U B3aUMOKOHTPOJIb.



Onrtuyeckue sBICHUS.

HcTouHMKM CBETa: TEIUIOBBIE, JIIOMUHECLIEHTHBIE, UCKYCCTBEHHBIE. M3roToBlIeHHE Kamepsl -
o0CKypa M HCCIIeJOBaHUE H300pa)K€HUs C TMOMOUILI0 MOAeId. MHOrokpaTHOE H300pakeHHe
peAMETa B HECKOJIBKUX IIJIOCKUX 3€pKajiax. M3roTOBUTh MEPUCKOIL U C €r0 OMOIIBIO IIPOBECTH
HaOmonenus. [IpakThueckoe WCIONb30BAaHWE BOTHYTHIX 3€pKaj. 3pUTENIbHbIE WILIIO3UH,
NOPOKIAEMBIE MPEIOMIIEHUEM CBeTa. Mupaxku. Pa3Butre BOJIOKOHHON onTUKH. Vcrions3oBaHue
3aKOHOB CBETA B TEXHUKE.

Hemoncmpayuu(c ucionp3oBaHreM 000pyaoBaHus « Touka pocta)

1. Pa3znuyHble ICTOYHUKH CBETA.

2. N300paxeHue npeIMeTa B HECKOJIBKUX INTOCKUX 3epKajiax.

3. N300paxxeHune B BOTHYTBIX 3€pKaJiax.

4. Mcnonb30BaHUE BOJTOKOHHOM ONTHKH.

5. YcrpoiicTBo (oToanmapaTtoB, KHHOIIPOESKTOPOB, KaJIEHI0CKOIIOB.

Jlabopamophwvie pabomui:

1. M3rotoBneHue kamepsl - 00CKypa U UCCIIEJOBAaHUE N300paKEHUS C TOMOIIBI0 MOJIEIH.

2. IIpakTHU€ecKO€ MPUMEHEHNE IIIIOCKUX 3EPKal.

3. IIpakTHuecKoe UCIIOJIb30BAaHNUE BOTHYTHIX 3€pKall.

4. 3rotoBneHue nepuckona 1 HabJIt0IEHUs C IIOMOILBIO MOJAEIIH.

Xapaxkmepucmuxka 0CHOBHBIX 8UO08 OesIMENbHOCIIU.

VYhpaBisitoT CBOE MO3HABATEIBLHONW W Yy4YEOHOW JESATETbHOCTHIO MOCPEJACTBOM MOCTAHOBKU
LEeJeH, IUIAHUPOBAHMS, KOHTPOJII, KOPPEKUMM CBOMX JEWCTBUM W OLEHKU YCHEIIHOCTH
ycBOeHUs. Bpiienstor U GopMyaupyroT MO3HABATENbHYIO 1LENb. BBIAENSIIOT KOJIUYECTBEHHbIE
XapaKTEPUCTHUKU OOBEKTOB, 3aJaHHble cCJlOBaMH. [IpMHUMAIOT TO3HABATENBHYIO 1LElb U
COXpaHSIIOT €€ TpPH BBHIMIOJTHEHUU Y4YeOHBIX necTBuil. Oco3HalOT cBou jaeucTBus. merot
HAaBBIKM KOHCTPYKTUBHOI'O OOILIEHUS B MAJIBIX TPYIIIAX.

UYenosek u npupoaa

ABTOMaTtuka B Hamiel xu3Hu. [IpumMepsl UCMONb30BaHUS aBTOMATHYECKUX YCTPOWCTB B HayKe,
Ha TmpousBojcTBe U B ObiTy. CpeactBa cBs3u. Paano u TeneBuaeHue. AJbTepHATUBHbIE
MCTOYHUKU dHepruu. Buasl anexkrpocranimii. Heo6XoauMoCcTh 3KOHOMUHU MTPUPOJHBIX PECYPCOB
U HUCIIOJIb30BaHHUS, HOBBIX AKOJIOTMYHBIX M Oe3omacHbIX TexHojorui. Hayka m 6e3omacHOCTb
JIOJIEN.

Lemoncmpayuu: 1. poromaTepralibl U ClaliIbl 0 TEME.

Jlabopamophvie pabomuwi: 1.V3yueHue NelCTBUN CPEACTB CBSI3U, PO U TEICBUICHUS.
Xapakmepucmuxka 0CHOBHBIX 8UO08 OesIMENbHOCU.

CamocTosTenbHO  (GOPMYJMPYIOT TIO3HABATEIbHYIO 3a7ady. YMEWT (WiId pPa3BUBAIOT)
CIIOCOOHOCTH C MOMOIIBIO BOIPOCOB JOOBIBATh HEAOCTAIONIYI0 HHPOPMALIUIO.

9 xnacc
Kunemartnka

Crioco0b1 onucaHusi MEXaHMYecKoro ABmxkeHus. Cuctema orcyera. [IpsmonnHeiiHoe IBIKEHUE.
IIpsAMOnMHEHOE pPABHOMEPHOE IBHKEHME IO IUIOCKOCTH. llepemenienue M CKOpPOCTH IIpHU



PAaBHOMEPHOM TMPSMOJIMHEHHOM JIBIDKGHUHM 110 TUIOCKOCTA. OTHOCUTENBHOCTH JIBHKCHHSI.
Cnoxenne npwkeHuil. IlpuHnun He3aBUCUMOCTU JBWXKeHUW. KpuBoIuHelHOE IBMXEHHE.
JIBuxkeHue Tena, OpOLIEHHOrO IOJ YrioM K TOpPU30HTY. PaBHOMepHOE MABMKEHHUE IIO
OKPYXHOCTH. YTi0Bas ckopocTk. [lepro u yacrota Bpaienus. CKOpocTb
U YCKOpEHHE MTPU PABHOMEPHOM JIBH>KEHUH 10 OKPY>KHOCTH.
Jlabopamopuvie pabompi(c ucnoib3oBanueM 00opyaoBanus « Touka pocTay):
1. Hzydenue ABM>KEHHS CBOOOIHO MAJAOIIETO TENa.
2.  N3yuenue ABUKEHUS MO OKPYKHOCTH.
Ipumepnvie memvl npoOeKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:
1. OmnpeneneHre CKOPOCTH PaBHOMEPHOTO JIBWIKEHUS MPHU WCIIOIH30BAHWN TPEHAXKepa
«OeroBast JOPOIKKaY.
2.  Hcropuueckass pPEKOHCTPYKIUS ONBITOB [ammies 1O ONPEeACTICHUIO YCKOPEHUS
CBOOO/IHOTO ITaJIEHUS TEIL.
3.  IIpunnumsl paboTsl TPUOOPOB JIJIsi UBMEPEHUS CKOPOCTEN U YCKOPEHUH.
4.  Tlpumenenue cBOOOJHOTO MAJCHUs ISl U3MEPEHUS PEAKIIUU YeJIOBEKa.
5. Pacuer TpaekTopun nBUKEHUS MEPCOHAXKEH paccka3oB P.Pacrmo.
Xapaxkmepucmuxka OCHOBHbIX 6U008 OesimelbHOCmU: YTEHUE W OOCYXKJEHUE TEeKCTa crarei
WHTEPHET-CATOB, OOCYXXJIEHHE JOKJIAJIOB M MPE3CHTAlU, COCTABJICHHE W pelIeHuEe 3ajad,
obcyxneHue cnoco6oB pereHus (moaroroska k OI'D no pusuke).

JlnHamuka
Nuepunanbabie cuctemMbl orcuera. Cuna. 3akoHsl HproToHa. JIBHykeHME Tena MmojJ AEHCTBHEM
HECKOJIbKAX CHWJ. JIBUJKEHHE CHCTEMBI CBSI3aHHBIX Tejl. /[MHaMuka paBHOMEPHOIO IBHKECHMS
MAaTEpPUaIbHON TOUKHU MO OKPYKHOCTH. Kilacchl cuil. 3aKOH BCEMHUPHOTO TATOTEeHUS. [[BHKeHue
maHeT. MckyccTBeHHbIe ciyTHUKU. ConHeuHas cucrteMa. Mctopus pa3BuTUs NIPEACTABICHUN O
Bcenennoit. Ctpoenue u 3Bosironus BeeneHHom.
Jlabopamopuwie pabomwi(c uctonb3oBanueM o0opyaoBanus «Todka pocray):
1. H3mepeHue Macchl Tela ¢ UCHOIb30BAHUEM BEKTOPHOTO Pa3IOKEHUS CUIIBI.
2. V3yueHue KMHEMATUKH W JUHAMHKU PAaBHOYCKOPEHHOIO JBHXKEHHS (Ha IpuMepe
MaluHbl ATBy/1a).
3.  H3yudeHue TpeHUs CKOJIbKEHUS.
IIpumepnvie membl NPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:
1. Hcropuueckass pekoHCTpykuus omnbIToB KyinoHa ' AMOHTOHA IO ONpPENETICHUIO
BEJINYMHBI CUJIbI TPEHHS CKOJIbKEHHS.
2.  IlepBble UCKYCCTBEHHBIE CITyTHUKH 3E€MJIU.
3. Kak ornmuarorcsi MexaHU4ecKHe MpoIecchl Ha 3emiie OT MEXaHUYECKUX MPOIECCOB
B KOcMoce?
4.  Tena Conneunoit cucteMbl. OTKPBITUSI HA KOHYUKE TEpa.
Xapakmepucmuxka OCHOBHbIX 6U008 OesimelbHOCmU: YTeHUE W OOCYXKJIEHUE TEeKCTa crarei
MHTEPHET-CAlTOB, 00CYXJIE€HHE MOKIaJ0B M TNPE3CHTAlMi, COCTABIEHHWE U pEUIeHHE 3ajad,
oOcyxnenne crmoco6oB perieHus (moaroroBka k OI'D no dusuke).

Nmiynbce. 3aKOH COXpaHEHUsI UMITYJIbCa
Nmnynsc. M3MeHeHne ummyiabca MarepuanbHOW Touku. Cucrema Tell. 3aKOH COXpaHEHHs
VMITYJIbCA.



IlpumepHvie memvl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.!

1. PeaktuBHOE ABHYKEHUE B MPUPOJIE.

2.  Paccaenoanue [ITII ¢ moMorpo 3aKkoHa COXpaHEHUsI UMITYJIbCa.
Xapaxmepucmuxa OCHOB8HbIX 6U008 OesmelbHOCMU: YTeHHEe W OOCYXJCHHE TEKCTa crared
UHTEPHET-CAUTOB, OOCYXXJICHHE JOKJIAI0B M TMPE3CHTAIlMi, COCTABJICHHE M pEIICHUE 3ajad,
oOcyxenue crnocoboB pemieHus (moaroroska k OI'D no usuke).

Cratuka
PaBHoBecue Tema. MOMEHT cuitbl. Y CJI0BUS paBHOBECHUS TBEPAOIO Teia. [IpocTeie MexaHU3MBI.
Jlabopamopnvie pabomul(c NCNONB30BaHNEM 000pyH0BaHUs « Todyka pocTay):
Omnpenenenre NEHTPOB MacC Pa3IUYHbIX Te (TpU crocoba).
IIpumepnvie memvl nPOEKMHBIX U UCCIE008AMENLCKUX PAOOMN.:
1. TlpumeHeHHE MPOCTHIX MEXAaHU3MOB B CTPOUTENBCTBE: OT 3EMIISTHKH J10 HEOOCKpeOoa.
2.  HccnenoBaHue KOHCTPYKLMHU BEIOCUIIEAA.
Xapakxmepucmuka OCHOBHBIX U008 OesimelbHOCmU: YTEHUE U OOCYXJEHHME TEKCTa CcTaTel
MHTEPHET-CAlTOB, 00CYX/IE€HHE NOKJIaJ0B WU TNPE3CHTAlUMi, COCTAaBIEHUE U pElIeHHE 3ajad,
obcyxkneHue cnoco6oB pemeHus (moaroroska k OI'D no pusuke).

Mexannyeckue KoyieOaHusi U BOJTHbI
Mexannueckue konebOanus. [IpeoOpa3oBaHue »HHEPrUM INPU MEXAHUYECKHX KOJECOAHMSIX.
MareMatnyeckuii M TPYXKUHHBI MasTHUKU. CBOOOJHBIE, 3aTyXalOlUIME W BbIHYXICHHbBIE
koJnebanus. Pezonanc. Mexannueckue BOJIHBI. [[iI1MHA U CKOPOCTh BOJIHBI. 3BYK.
Jlabopamopuvie pabompi(c rcnoiib30BaHueM 000pyaoBaHus « Touka pocTay):
N3ydenue konebaHuit HUTSTHOTO MasTHHKA.
IIpumepHvle membl NPOEKMHBIX U UCCTE008AMENbCKUX pAOOm.:

1.  CrpyHHBIE My3BIKQJIbHBIE HHCTPYMEHTHI.

2.  KonebatenbHble CUCTEMBI B IPUPOJIC U TEXHUKE.
Xapakxmepucmuka OCHOBHbBIX U008 OesimelbHOCmU: YTEHUE U OOCYXJEHHE TEKCTa cTaTei
MHTEPHET-CAlTOB, 00CYXJIE€HHE NOKJIaJ0B MU TNPE3eHTAlUi, COCTABICHHWE M pELICHHE 3aj]ad,
obcyxneHue cnoco0oB pemeHus (moaroroska k OI'D no pusuke).

DNeKTPOMAarHUTHHIE KOJICOAHUS U BOJTHBI
[Tepemennsriii anekTpuuecknii Tok. KonebaTenpHblil KOHTYp. BeIHYKIeHHBIE U cCBOOOHBIE DM
KoJiebaHusi. M BOJIHBI M X CBOMCTBA.
IIpumepHvle membl NPOEKMHBIX U UCCTE008AMENbCKUX pAbOm.:

1.  IIpuHIUIBI paIUOCBI3U U TEIICBUICHUS.

2.  Bnuanue OM u3nyyeHui Ha KUBbIE OPTaHU3MBI.

3. N3rotoBneHne yCTaHOBKH [JI IEMOHCTPALIMU ONBITOB 110 DOMMU.

4.  DnexrpoMmarHutHoe uzinyyeHue CBY-neun.

5.  Hcropuueckasi peKOHCTPYKIMS ONBITOB AMIepa.
Xapaxmepucmuka OCHOBHbBIX U008 OesimelbHOCmU: YTeHHEe U OOCYXJEHHE TEeKCTa cTaTei
WHTEPHET-CATOB, OOCY)XJICHHE JOKJIAJOB M TMPE3CHTAIMA, COCTABICHHE W pEIIeHUE 3ajaad,
oOcyxnenne crmoco6oB perienus (moaroroska k OI'D mo duzuke).

Onrtuka



Uctounuku cBeta. JleiicTBUs cBeTa. 3aKOH NMPSIMOJMUHENHOTO PacHpoCTpaHEHUsI CBETa. 3aKOH
oTpaxeHusi cBeta. [loctpoenue n3o0pakeHUil B TNIOCKOM 3epKajie. 3aKOH MPEJIOMIICHUSI CBETa
Ha IUJIOCKOM TpaHMIle JBYX OJHOPOJHBIX Mpo3payHbix cpend. [IperomiieHue cBera B MpHU3ME.
Hucnepcust cBera. SIBlieHHE MOJHOTO BHYTPEHHEro oTpaxkeHus. JIuH3bl. TOHKHE JMH3BI.
[TocTpoenue u3o0pakeHUM, CO3JaBa€MbIX TOHKUMHU JMH3aMH. ['7a3 u 3penue. Onruyeckue
IPUOOPHI.
Jlabopamopuvie pabompi(c ucnoiib3oBanueM 00opyaoBanus « Touka pocTay):

1. DkcnepuMmeHTalIbHAs MPOBEPKA 3aKOHA OTPAXKEHUS CBETA.

2.  VI3mepeHwue mokasaressi MpeIOoMIICHHS BOIBL.

3. U3mepenue GhoKyCHOTO pacCTOSHUS COOMPAIOIICH JTUH3HI.
Ilpumepnvie memvl npoOeKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:

1.  Hcropus ucciienoBaHUsI CBETOBBIX SIBICHHM.

2.  Hcropuueckas peKOHCTPYKIIUA Teleckona [ amuest.

3.  Usroromienue kaneigockora.
Xapaxkmepucmuxka OCHOBHbIX 6U008 OesimelbHOCmU: YTEHUE W OOCYXKJEHUE TEKCTa crarei
MHTEPHET-CATOB, OOCY)XJIEHHE JOKJIAJOB M IMPE3CHTAIMM, COCTABICHHE W pEIICHUE 3ajad,
obcyxneHre cnoco0oB pemeHus (moaroroska k OI'D no pusuke).

®du3nka aToOMa ¥ aTOMHOTO s1/1pa
Crpoenne aTtoma. Ilornomenue u ucnyckanue cseta aromamu. Ontudyeckue cekTpbl. OMbIThI
Pesepdopna. [Inanerapnas moaens aroma. CTpO€HHE aTOMHOTO spa. 3apsI0BO€ M MacCOBOE
yucia. SaepHble CUibl. DHEPTUSl CBA3M ATOMHBIX SJIEp. 3aKOH PAJMOAKTUBHOIO pacnaja.
Anbda- u Oera-pacnaasl. [IpaBuna cmemienus. SnepHsie peakiuu. JleneHue u CUHTE3 sizep.
Anepnas snepretuka. Mcrounuku sHeprum ConHna u 38e31. Perncrpanms anepHbIX U3IIyYEHUN.
BnusiHne paavoakTUBHBIX W3yY€HUW HAa JKUBBIE OpPraHu3Mbl. J(03UMeETpus. DKOJIOTHMYECKHE
pOo0OJIEMBI SIIEPHON SHEPTETHKHU.
IIpumepnvie membl NPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

1. HWcropus usyueHus aroma.

2.  Wsmepenwue KIIJI comneunoii 6aTapemu.

3.  HeBuaumble u3ay4eHUs B CIIEKTPE HATPETHIX TEJ.
Xapakxmepucmuka OCHOBHbBIX U008 OesamenbHOCmuU: YTeHHEe U OOCYXJEHHME TEeKCTa cTaTei
MHTEPHET-CAlTOB, 00CYX/IE€HHE NOKJIaJ0B M TNPE3CHTAlUi, COCTABICHHWE U pEUIeHHE 3ajad,
obcyxaeHue cnoco0oB perieHus (moaroroka k OI'D no pusuke).

dopMbI OpraHU3aIi 00pa30BaTEILHOTO MpoIlecca:

- TPYIIIIOBAs;

- MHJIMBHTyaJIbHAS;

- (pponTaNBHAS.

Benymue rexnonoruu:

Hcnonb3yroTcss 37€MEHTHI  CISAYIOMINX TEXHOJIOTHM: TPOEKTHAsl, MPOOJIEMHOTO OOydYeHUS,
WH(})OPMAITMOHHO-KOMMYHHUKAITMOHHAS,, KPUTUYECKOTO MBIIUICHUS, TPOOJIEMHOT0 Majora,
UTPOBas.

OcHOBHBIE METOJIBI PAOOTHI HA YPOKE:



Benymumu mertomamu oOydeHHs SIBISIOTCS: YaCTUYHO-TIOUCKOBOM, METOJ] MaTEMaTHYECKOTO
MOJIECTIUPOBAHUS, AKCHOMATUYECKUN METOL.

DopMBI KOHTPOJIA:

Tak KaKk 3TOT KypcC SIBJSIETCS JOTOIHUTEIBHBIM, TO OTMETKA B 0ayuiax HE CTaBUTCA.

VYyammiicss yduTcs OLIEHUBaTh ce0S W JpPYrux caMm, 4YTO T[I03BOJIAET pPa3BUBATh YMEHUS
caMoaHaJM3a W CIOCOOCTBYET PAa3BUTHUIO CAMOCTOSITEIbBHOCTH, KaK CBOWMCTBY JIMYHOCTH
ydamerocsi. BplsiBieHME NPOMEXYTOUYHBIX U KOHEUHBIX PE3YJIbTATOB YUYAIIUXCSA IMPOUCXOIUAT
gepe3 MPaKTUICCKYIO ACATEIhHOCTD; 3a4€THBIC PAOOTHI:

* TeMaTH4YecKas Mmoa0opKa 3ajad pa3IMdyHOTO YPOBHS CJIOKHOCTH C TPEICTaBICHUEM pPa3HBIX
METOJIOB pelLIeHUs B BHUJIE TEKCTOBOTO JTOKyMEHTa, Mpe3eHTaIu, (Jioi-
aHUMAIIWH, BUJICOPOJIMKA WK WED - cTpaHHUIIbI (caiTa)

* BBICTABKA IPOEKTOB, MIPE3EHTALIHI;

* IEMOHCTpalUs SKCIEPUMEHTA, KaueCTBEHHOHN 3aJ]a4i ¢ KaueCTBEHHBIM (YCTHBIM WJIU B BUJE
MPWIOKEHUSI, B TOM YHCIIe, MpPE3CHTAIME) ONMUCaHWEM IIpoliecca Ha 3aHATUH, (ecTUBaje
HKCIIEPUMEHTOB; (PU3NYECKUE OJIUMITHAIBI.

KaHGHIIapHO-TGMaTI/I‘-IGCKOG IJIAHUPOBAHUC 7 Kacc

Ne [ JTata Tema 3ansTHS Hcnonbs3oBaHue [IPUMEYAHUE
/T | TPOBEJCHUS 000py10BaHUs LIEHTpA
[Inan | ®akr €CTECTBEHHOHAYYHOU U
TEXHOJIOTUYECKOMN
HaIIpaBJICHHOCTEN
«Touxka pocra»
1. Beenenue (1)
Broanoe 3ansarue. llenu | KommbroTepHoe
U 3a1a4u Kypca. | o0opyaoBaHue
1 TexHuka 6€30MaCHOCTH.
2. Posib DKCTIEpUMEHTA B )KU3HM YesioBeka (34)
Cucrema eaunul, | KomnbrorepHoe
MIOHSATHE O obopyioBaHuE
NpSIMBIX M KOCBEHHBIX
2 M3MEPEHUAX
dusnueckun O6opynoBanue VIS
DKCIEPUMEHT. JIEMOHCTpPALUI
Buapi (bu3nUecKoro
AKCTIEPUMEHTA.
[TorpemHocTs
n3MepeHus. Buabl
MOTPEIIHOCTEN
n3Mepenus. Pacuér
MOTPEIIHOCTH
3 WU3MEPCHUS.
JlabopaTtopHas pabota O6opynoBanue st
4 «3mepenue o0bema | 1ab0paToOpHBIX padoT U




TBEPAOTO

TeJay. [IpaBuna
odopmIIeHUS
71a60paTOpHOI PabOTHI.

YUCHHUYCCKUX OIILITOB

3. Mexanuka (84)

PaBHOMepHOE 51
HEPABHOMEPHOE
JIBUKCHHSL.

['paduueckoe
IIpEICTaBICHNE
JIBUKCHUSL.

Pemenue rpaduueckux
3az1ad,

pacuer MyTd U CpeaHEr
CKOPOCTH
HEPaBHOMEPHOTO
JIBUYKEHUSL.

[lonatne wHepUUH U
HHEPTHOCTH.
IlenTpobOexHas cua..

O6opynoBanue st
1a00paTOPHBIX pabOT U
YICHHUYECKUX OIBITOB
(Ha 0a3ze KOMILICKTOB
st OI'9)

Cuia ympyroctu, cuia
TpEeHUs

10

JlaGoparopHas paboTa
«HccnenoBanue
3aBUCUMOCTH

CHJIBI YOPYTOCTH,
BO3HUKAIONIEH B
NpYXXUHE, OT CTENeHU
nedopmaru
PYKUHBDY.

11

JlaGoparopHas paboTa
«Omnpenenenue
koapurenTa

TpPEHUsI Ha TPUOOMETPEY.

O6opynoBanue s
71a00paTOPHBIX pabOT U
YICHHYECKUX OIBITOB
(Ha 0a3ze KOMILJIEKTOB
st OI'D)

12

JlabopaTtopHas pabora
«HccnenoBanue
3aBUCUMOCTH

CHWJIBI TPEHHS OT CHJIBI
HOPMAaJILHOTO
TABJICHUS.

O6opynoBanue st
1abopaTopHBIX padboT U
YUCHUYICCKUX OTBITOB

4. T'unpoctatuka (124)

13

[InmoTHOCTR. 3a7aua maps
I'epona

14

Pemntenue 3a/1a4

O6opynoBanue VIS
JIEMOHCTPALAN




MMOBBIIICHHOM
CI0XKHOCTH Ha pacueT
IUIOTHOCTH

BEIIISCTBA.

15

Pemrenue
MOBBIIIIEHHOM
CJIIOKHOCTH

3a1a4

16

JlaBlieHHE JKUJIKOCTH U
rasa. 3akoH
[Tackans

17

Coobmaroruecs
COCY/IBI.

O6opynoBanue
JIEMOHCTPALAN

JJIA

18

JlaGoparopHas paboTa
«M3roroBnenue mouaenu
dboHTaH)

19

JlaGoparopHas paboTa
«M3roroBneHue Mojenu
dboHTaHA

20

3aKoH ITackans.
JlaBieHue B

JKHJIKOCTSIX M Ta3ax.
['mppaBnuueckue
MaIlINHEI.
Coobmaromnuecs

COCYJIBI.

O6opynoBanue s
71a00paTOPHBIX pabOT U
YICHHYECKUX OIBITOB
(ma 0a3e KOMILJICKTOB
s OI'D

21

BroiTankuBaromas cuia.
3aKkoH
Apxumena.

O6opynoBaHue
JIEMOHCTpPaLUN

JJIA

22

JlaGoparopHas paboTa
«BprsiIcCHEHHE  yCIOBHS
TITaBaHUS

TEI.

O6opynoBanue s
71a00paTOPHBIX pabOT U
YYCHHYECKUX OIBITOB

23

bnoxk 3amay Ha
ITackans,
3aKOH Apxumena.

3aKOH

24

bnok 3amad Ha
ITackans,
3aKOH Apxumena.

3aKOH

O6opynoBaHue
JIEMOHCTpaLUN

TUIS

5. Cratuka

(109)

25

bnok. Ppruar.

26

PaBHoBecue
TEIl.
cuisl.IIpaBuno
MOMEHTOB.

TBEPIBIX
Mowment

O6opynoBanue VIS

JIEMOHCTpaLUN




27

Lentp TSKECTH.
HUccaenosanue
Ppa3IUYHBIX
MEXaHUYECKNX CUCTEM

28

KoMOunupoBaHHbie
3a/1a4H,

UCIIOJB3YS yCJIOBUS
pPaBHOBECHSI.

29

KoMOuHnpoBaHHbIE
3aJa4H,

UCIIOJIB3YS yCIIOBUS
paBHOBECHS

O6opynoBanue VTS
JIEMOHCTpPaINI

30

JlabopaTtopHas pabora
«H3roroBnenue
paboTaroiein

CHUCTEMBI OJIOKOBY.
Odopmienue

paboTHI.

31

Pabora Ham mpoekTom
«boxuy.
JlabopaTtopHas pabora
«H3roToBeHne
paboTaromei

CHCTEMBI OJIOKOBY.

O6opynoBaHue s
71a00paTOPHBIX pabOT U
YICHHYECKUX OIBITOB
(ma 0a3e KOMILJIEKTOB
s OI'D

32

JlaGoparopHas paboTa
«M3rotoBieHue
paboTaroiein
CHCTEMBI OJIOKOB.

O6opynoBanue s
71a00paTOPHBIX pabOT U
YYCHHYECKUX OIBITOB

33

Odopmienre paboThI.

34

3anyTa NpoeKTOB.

KoMnrrorepaoe
obopymoBaHuE




KaJIGHIIapHO-TGMaTI/I‘-IGCKOG IIJIAHUPOBAHHC 8 KJ1acc

Ne | Jara Tema 3ansATHs Hcnonp3oBanne IIPUMEYAHNE
/1 | IPOBEEHUS o0opynoBaHus
[Inan | @akr LIEHTpa
€CTECTBEHHOHAYYHOU
Y TEXHOJIOTMYECKOMN
HaIpaBJICHHOCTEN
«Touxka pocra»
1. Beenenue (1)
Boanoe 3anstue. llenu | KomnberorepHoe
W 3a/1auu Kypca. TexHuka | o0opynoBaHue
1 0€301aCHOCTH.
2. Tennosie siBienus (12 4)
Pasnoo6paszue TtemnoBwix | KommbrorepHoe
SIBJICHUH. TemnoBoe | o6opynoBaHue
2 paciMpeHue Tell.
JlaboparopHas padoTa O6GopynoBanue st
«/3MeHeHus JUIMHBI Tena | 1Tab0opaTOpHBIX padoT
pu U YUCHUYECKUX
HarpeBaHUU U | OTIBITOB
3 OXJIQKICHUNY.
Ternnonepenaua O6opynoBanue st
Ha6nronenue JEMOHCTpaLUi
TEIJIONPOBOJIHOCTU BOBI
u
4 BO3/IyXa.




JlabopaTopHas pabota O6opynoBanue s
«M3mepenue ynenpHol | mabopaTopHBIX padboT
TEMI0EMKOCTH u YUYEHHUECKUX
Pa3JIMYHBIX ombpITOB (Ha 0aze
9) BEIIIECTBY. KOMILJIEKTOB TUTSE
[TnaBneHue ul|OI'D
OTBEP/ICBAHME.
JlabopatopHass ~ pabora
«OTnuBKa
napauHOBOTO
6 COJITATUKAY
JlabopaTtopHas pabota O6opynoBanue s
«Habmonenue 3a | 1a00paTOpPHBIX paboT
TUTaBJICHUEM u YYEHHUECKUX
7 JbJA» OTIBITOB
Pemienne onumnuaaneix | ObopyaoBanue st
3aJ1a4 JEMOHCTpalni
Ha ypaBHEHHUE TETUIOBOTO
8 OanmaHca
Pemenne onummnuagueix | OOopynoBaHue s
3aj1a4y JIEMOHCTpaIUi
Ha pacy€T  TeIUIOBBIX
9 IPOIECCOB
JlabopaTopus
10 KpucTajuiorpaguu.
Ucnapenue u | ObopynoBanue st
11 KOHJIEHCAIH. JIEMOHCTpaIi
CocraB atmMocdepsl, O6opynoBanue st
HaOJIIOICHHE TIepexo/ia JIEMOHCTpaIUn
HEHACBIIICHHBIX MTapOB B
12 HACBIIICHHBIE.
Brnaxnocts Bo3znyxa Ha | ObopyaoBaHue st
13 pa3HbIX KOHTUHEHTaX JIEMOHCTpalUi

3. DnekTpuyeckue siBjeHus (84)

Mukpomup. Mopnenu | OGopynoBanue s
aToMma, JIEMOHCTpaIAN
CyLIECTBOBABIINE hio)

14 Havana XIX
Uctopus otkpeitus u | KomnbrorepHoe
JENUCTBUS o0opyaoBaHue
raJlbBAaHUYECKOTO

15 JJIEMEHTA
Uctopus CO3JaHUsA

16 ANEeKTPOhOPHOI




MalllnHBbI

OnbIThI Bosbra. | KomnesrorepHoe
DNEeKTpUYECKUn o0opynoBaHue

17 TOK B DJICKTPOJIUTAX.
Pemenne omummuamaeix | OOopymoBanue s
3a7ay4 Ha JEMOHCTpALAN
3aKOHBI MTOCTOSTHHOTO

18 TOKa
HaOmroneunune OGopynoBanue s
3aBUCUMOCTH JEMOHCTpalui
COMPOTHUBJICHUS
IPOBOJIHUKA OT

19 TEMIIEPATYPHI.
JlabopartopHas pabota O6opynoBanue st
«Onpenenenue 1a00paTOPHBIX pabOT
CTOMMOCTH 17§ YICHHUYECKUX
M3pPacX0JI0BAaHHON onbITOB (Ha 0aze
AIEKTPOIHEPTUH KOMILJIEKTOB TUTST
o MonHocTH | OI'D
OTpeOUTEIIS U TIO

20 CUETUHKY»
Pemenne onummnuanueix | O0opyaoBanue s
3aJ1a4 JEMOHCTpaluii
Ha TEIJIOBOE JIEUCTBHE

21 TOKa

4. DnekTpoMarHuTHeIE sByeHU (34)

22

DJIEKTPOMarHuTHHIE
SIBJICHUSI.
DIIEKTPOU3MEPUTEIbHbBIE
prOOPBHI.

O6GopynoBanue s
JEMOHCTpaLnn

23

MarguTHasgs  aHoMaJIvs.
MarsuTtHabie

Oypu

24

PaznoBugHoCTH
AJICKTPOJIBUTATENIEH.

OGopynoBanue s
JNEMOHCTpALAN

5.0

NTUYECKUE siBJIeHUS (749)

25

NcTouynuku CBeTa:
TCIJIOBBIC,
JIFIOMUHECIICHTHBIE

MHorokpaTtHoe
M300paKeHNe

npeaMera B HECKOJIBKUX
TIJIOCKHUX

26

3epKaax.

OGopynoBanue s
JEMOHCTpaLUN




NzrotoButs mepuckon u | O6opymoBanue s
cero JNEMOHCTpAaLHA
IOMOIIIBIO MIPOBECTHU
27 HaOJIIOIEHUS
[IpakTueckoe O6opynoBanue st
HCIOJIb30BAaHUE JNEMOHCTpALAN
28 BOTHYTBIX 3€pKaJl
3pUTENbHBIE HILTIO3HH, O6opynoBanue st
[IOPOXKIAAEMBbIe JEMOHCTpALAN
PETOMIICHUEM
29 cBeta. Mupaxu.
Pa3zButrie  BOJIOKOHHOU
30 ONTHUKH
Hcnonp30BaHne 3aKOHOB
CBETa B
31 TEXHUKE
6. YUenosek u npupoja (44)
ABToMatuka B Hamel | KomneroTrepHoe
32 KU3HU . o0opyoBaHuE
33 Panno u treneBunenue
AJpTepHATUBHBIE
HUCTOYHUKHU
DHEPIUH. Bunsr
34 AJIEKTPOCTAHIINI
KanengapHo-remaTnueckoe rmiaHupoBaHue 9 Kiacc
Ne | Jara Tema 3anATHS Hcnonp3oBanne IPUMEYaHNE
/T | IpOBEAEHUS o0opynoBaHus
[Inan | @akr LHEHTpa
€CTECTBEHHOHAYYHOU
Y TEXHOJIOTMYECKOMN
HaIIPaBJICHHOCTEN
«Touxka pocra»
1. Beenenue (14)
Bonnoe 3anstue. llenu | KomneroTepHoe
W 3a/1a4u Kypca. TexHuka | obopynoBaHue
1 0€30MacHOCTH.
2. Kunemaruka (7 4)
Crioco0Ob! onucanus O6opynoBanue st
MEXaHUYECKOI'0O JIEMOHCTpaIAN
2 JIBIDKECHUSA
[TpssmonnHetHOE OGopynoBanue s
paBHOMEPHOE JIEMOHCTpaLAN
JBH>)KCHUE no
3 mockoctu? CMoTps




u3 KaKou
Ha0Ir01aTh

TOYKH

OTHOCHUTEIHLHOCTD
JIBUOKECHUS.
CroxxeHue OBYKECHUMN.

O6opynoBanue
JIEMOHCTpaIAN

JJIs1

JlabopamopHuvie
pabombi:
«3yuenune
CBOOOJHO
najarouiero
«3yueHnne
JIBUKEHUS
OKPY>KHOCTH

ABUKCHUA

Tena,

TCJla 110

O6opynoBanue s
1abopaToOpHBIX paboT
17§ YUICHUYCCKUX
OITBITOB

Kak m xyaa mnonerena
BUIIIHEBAS
KOCTOYKa?
TpaeKTOpUU
JIBHDKCHUS
MEPCOHAXKEN
pacckazoB P.Pacmy o
Mronxay3eHe

Pacuer

TCJI u

O6opynoBaHue
JNEMOHCTpALAN

JJIsL

Hctopuueckas
PEKOHCTPYKIUS
onbiTOB  [anuies
ONPEAECTICHUIO
YCKOpEHUSI g.

I10

O6opynoBanue
JE€MOHCTpaLnn

JJIs1

Onpenenenue CKOpOCTH
PaBHOMEPHOTO
JBHUKEHUS [IPU
UCIIOJIb30BAaHUU
TpeHaxepa

«OeroBast JOPOKKaY.

O6opynoBaHue
JNEMOHCTpALAN

JJIs1

nHaMuKa (84)

Cuna BOJIH, cuia
yOXKICHUS UITU
cwia -  ¢uznyueckas

BeJIMUMHAa?

O6opynoBaHue
JEMOHCTpaLUN

JJIIs1

10

Jlabopamopnas paboma:
«3mepenne MaccChl
TeIa»

11

JIBH>KEHUE
JIeUCTBUEM
HECKOJBbKUX CHJI

TCJIa o1

O6opynoBanue s
1abopaToOpHBIX paboT
U YUCHUYICCKUX
OITBITOB

12

JIBH>KEeHHUE CUCTEMBI

O6opynoBanne JIst




CBSI3aHHBIX JEMOHCTpaIUii
TEJ
JlabopamopHuvie O6opynoBanue s
pabomol: «3yueHune 71a00paTOPHBIX PabOT
TPEHUS CKOIBKECHUS u YUYEHHUECKUX

13 OTIHITOB
Jlmaamuka OGopynoBanue s
PaBHOMEPHOI'O JE€MOHCTpalun
JIBIKCHUS o

14 OKPY>KHOCTH
Uctopus paszButus | OGopyaoBaHue s
IIPEICTABICHUIN JE€MOHCTpaLUn
0 Bceenennoin.

15 ConHedyHas cucTema.
OtkpbiTuss Ha KoHuuke | OOopynoBaHue ISt
repa. JEMOHCTpalri
[lepBblE HMCKYCCTBEHHBIE
CIIyTHUKH

16 3emun.

4. Umnynbc. 3aKoH cOXpaHeHUst uMmiyJibea (34)

17 Kak BbI AxTy Ha3zoBete... | KomnberorepHoe
PeakTHBHOE JBMKEHHE B | 000PYOBAHHUE

18 IPUPOJIE.
Paccnenoanue JTII c | KommnbroTepHoe
ITOMOIIIBIO obopymoBaHue
3aKOHa COXpaHEeHUs

19 MMITYJIbCA

5. Cratuka (24)
Jlabopamopnas paboma: | O60pyI0BaHUE IJIS
«OmnpeneneHre UEHTPOB | 1a0OpaTOPHBIX padboT
Macc u YICHHUYECKUX
pasnUYHBIX Tel  (TPH | OTBITOB

20 criocoba)»
[Ipumenenne  npocteix | KomnerorepHoe
MEXaHHU3MOB B | o0opynoBaHue
CTPOUTEJIbCTRE: oT
3EMJISTHKH J10

21 HeOockpeOa

6. Mexanuyeckue KojaebaHusi 1 BOJIHBI (34)
Bunbr mastHukoB u ux | OGopynoBaHue s

22 KoJIeOaHuit JIEMOHCTpaIui

23 Uto nepeHocuT BoHa?
Konebarenbhbie

24 CUCTEMbl B TPHUPOJE H




| Texnuke

7. DIeKTpOMarHuTHbIE KoJeOaHus U BOJIHBI (24)

DKcnepuMeHTaIbHAas KommnbrotepHoe
IpoOBEpKa o0opyoBaHue

25 CBOMCTB DM BOJIH.
HccnenoBanne Kommbrorepnoe
AJIEKTPOMATrHUTHOTO o0opyoBaHuE

26 m3inyyeHus CBY-nieun

8. Ontuka (44)
. U3roTosnenne mogenu | KommbrorepHoe

27 KaJIe10CcKOoMA. 000pyIoBaHue
DKCrepuMeHTaTbHAS ObopynoBanue st
IpOBEPKaA JEMOHCTpalni

28 3aKOHA OTPaXEHUS CBETA.
Jlabopamopnas paboma: | O6opynoBaHue st
«M3mepenue nokazarensi | 1abopaTOpHBIX padboT
MIPEJIOMJICHUS BOJIBI» u YYEHHUECKUX

29 OTIBITOB
Kak orinyatorca | ObopynoBanue st
[IoKa3zaTeiau JNEMOHCTpALAN
MIPEIIOMJICHUST  ITBETHOTO

30 CTEKJIa

9. ®u3nka aTomMa ¥ aTOMHOTO sifpa (44)
[Tornomenue n | Komnerorepaoe
UCITyCKaHUe CBETa o0opynoBaHue
aroMmamu.  Onrtuueckue | KomnbrorepHoe

31 CHEKTPBHI. o0opyaoBaHue
N3mepenue KIIA

32 COJIHEYHOM OaTapeu
Bnusnue
PaINOAaKTUBHBIX
U3JIydeHUH Ha JKUBBIE

33 OpraHU3MBbl
CnocoOBblI 3alIUTEI OT
PaINOaKTUBHBIX

34 U3ITy4YEeHHUI







