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IHosicHUTEJLHAA 3aIIHCKA

Pabouas mporpamMmma BHEYPOYHOH JAeATENbHOCTH MO (u3mke ans 7 - 9 KIIacCoB COCTaBJI€HAa HAa OCHOBE
MIPUMEPHON mporpaMMbl o dusuke 11 7 — 9 kiaccoB (mon pemakiueid Kysnemosa A.A.) U paccuutana
Ha 34 gaca — 1 gac B Hememto B 7 Kiacce, 34 gaca — 1 gac B Hemenro B 8 kiacce, 34 yaca — 1 gac B HEAEIIO B
9 knacce.

Jannast pabovasi mporpaMma BHEYPOUHOU ACSITENLHOCTH MO (Qu3uKe Wit 7 — 9 KJIaccoB COCTaBJICHA Ha
ocHoBe OOII OO0 MOV Cyxwunckas COI u ¢ y4éToM METOJUYECKUX PEKOMEHJALMN MO CO3JaHUI0 U
(YHKITMOHUPOBAHHIO B 0011€00pa30BaTEIbHBIX OpraHU3aIUAX, PACTIONOKEHHBIX B CETLCKONH MECTHOCTH U
MajiblX TOpOJax, LIEHTPOB OOpa30BaHUS ECTECTBEHHO-HAYYHOW M TEXHOJOTUYHOW HAaINpaBICHHOCTEH
(«Touka poctay) (YTBEpXkKIEHBI pacnopsbkeHneM MunucrepcTBa npocsenieHus Poccuiickoit denepaiuu ot
12.01.2021 r. Ne P-6) u npemycmaTpuBaeT MPOBEJACHUE 3aHATUIA C MCIIOJIb30BaHHUEM O0OPYIOBAaHMS IICHTPA
«Touka pocra»

I[lnanupyembie pe3ybTaTbl OCBOEHHSI NMPOrPaMMbl BHEYPOUHOH [efiTeJbHOCTH «3aHMMaTebHasi
¢usnka» (c ucrnoab3oBannem odopynoanus «Touka pocta») B 7-9 Kiaccax.

Peanu3arus mporpaMMBbl CIOCOOCTBYET JIOCTHIKEHHUIO CIICAYIONINX Pe3yJIbTATOB:

JIM4HOCTHBIE:

B cdepe TMYHOCTHBIX YHUBEpPCAIBHBIX YU€OHbBIX ACHCTBUH ydaIuxcs:

* yueOHO-TT03HABATEIBHBIN HHTEPEC K HOBOMY Y4€OHOMY MaTepHally U CIIoco0aM perieH sl HOBOU 3a/1a4H;

* OpUEHTallMs Ha IOHUMaHMe [IPUYUH yCIexa BO BHEYUEOHO 1eATeIbHOCTH, B TOM YHCIIE HAa caMOaHallu3 U
CaMOKOHTPOJIb Pe3yJIbTaTa, Ha aHAJIN3 COOTBETCTBHS PE3YJIbTATOB TPEOOBAHMSAM KOHKPETHOH 3a/1a4H;

* cIOCOOHOCTB K CAMOOLIEHKE Ha OCHOBE KPUTEPUEB YCIIELITHOCTH BHEYUEOHOH e TeIbHOCTH;
Obyuarowuiics ROIYYUM 803MOICHOCH 0151 POPMUPOBAHUSL:

* BHYTPEHHEH NO3MLMHU IIKOJBHUKA HAa YPOBHE IOJOXHUTEIBHOIO OTHOIIEHUS K IIKOJE, MOHUMAaHUs
HE0OXOJIMMOCTH y4€HUS, BBIPAXKEHHOTO B MPe00IalaHuy yueOHO-1103HABATEIbHBIX MOTHBOB;

* BEIpQ)KEHHOW yCTOWYMBON y4eOHO-T03HABATEIbHON MOTHBALIMU YUEHUS;

* YCTOMYMBOTO y4eOHO-I103HAaBATEIHHOIO HHTEPECA K HOBBIM OOLIMM crioco0aM pelieHus 3a1a4.

MeTaHpe}]MeTHbIe:

B cdepe peryasiTHBHBIX YHUBEPCAIBHBIX YU€OHBIX AEUCTBUN yUaIIUXCS:

* IUIAHUPOBATh CBOM JEMCTBHSI B COOTBETCTBUM C IIOCTABICHHOW 3aJjauyeil M yCIOBHUSMH €€ peaju3aluu, B
TOM YHCJI€ BO BHYTPEHHEM ILJIaHE;

* YUUTBIBATh YCTAHOBJIEHHBIE MPAaBUJIA B INIAHUPOBAHUU M KOHTPOJIE CIIOCO0A PELIeHHUS;

* OCYUIECTBJIATH UTOTOBBIN U MOLIATOBBIM KOHTPOJIb MO PE3YibTaTy;

* OLIEHMBATh IPaBWIBHOCTb BBINOJIHEHMS JECHCTBHS HAa YPOBHE AaJIeKBaTHOM PETPOCIEKTHUBHOW OLEHKU
COOTBETCTBHS PE3yJbTATOB TPEOOBAHUAM JAHHOM 3a/1a4d U 3a/1a9HOM 00J1acTH;

* aJICKBAaTHO BOCIIPMHUMATD IIPEJIOKEHUS U OLIEHKY YUUTENEH, TOBapUILEHN, pOIUTENEN U APYTUX JIOAEH;

* pa3nuyaTh Croco0 1 pe3ysbTaT JeHCTBHUS.

Obyyarowuiics NOLYYUM 803MOACHOCNb HAYYUMCA!

* B COTPY/IHUYECTBE C YUUTEJIEM CTaBUTh HOBbIE yUeOHbIE 3aaUu;

* IPOSIBJIATH MTO3HABATENbHYIO MHUIIUATHBY B YU€OHOM COTPYIHUYECTBE;

* CAMOCTOSITETIbHO aJIeKBaTHO OIIEHHBATh MPAaBUILHOCTH BBIITOJIHEHUS JEHCTBUS U BHOCUTH HEOOXOAMMBIE
KOPPEKTHUBBI B UCTIOJTHEHHUE KaK I10 X0y €r0 pealu3aluy, Tak U B KOHIE IEHCTBUS.

B cdepe no3naBaTesIbHBIX YHUBEPCATBHBIX YUCOHBIX AEHCTBUM yyaluxcs:

* OCYHIIECTBISATH IOWCK HEOoOXOoAuMoil wWH(GOpMAalMK Ui BBITIOJTHEHUS BHEYYEOHBIX 3aJaHWid ¢
UCIOJIb30BaHUEM y4eOHOM JIMTepaTypbl U B OTKPHITOM HMH(MOPMALMOHHOM MPOCTPAHCTBE, SHLUMUKIIONEANH,
CIIPAaBOYHUKOB (BKJIFOUAs AJICKTPOHHBIC, ITU(POBBIC), KOHTPOJIUPYEMOM MTPOCTPAHCTBE

WNHurepHera;

* OCYLIECTBIATH 3anHCh ((prKcaiuio) BEIOOPOYHOI HHPOopManuu 00 OKpyKaroILeM MHUpe U 0 cede camoM, B
TOM 4uciie ¢ noMoupio nacTpyMentoB UKT;

* CTPOHUTDH COOOIIEHHUS, TPOEKTHI B YCTHOW U MUCbMEHHOH (popme;



* IPOBOJIUTH CPABHEHUE M KJIACCU(DUKALIMIO TIO 33JaHHBIM KPUTEPHSIM;

* YCTaHABIIMBATh MPUUYMHHO-CJIEICTBEHHBIEC CBA3U B H3y4a€MOM KpYyTe SIBJICHUI;

* CTPOHUTH pacCyXIeHHus B (opMe CBSI3U MPOCTHIX CYXACHUU 00 0OBEKTe, ero CTPOSCHUH, CBOWCTBAX U
CBSI3AX;

Obyuarowuiica NOIYYUM 803MONACHOCTNL HAYYUMBCA.!

* OCYILECTBJIATh PACIIUPEHHBIN MOUCK MH(pOpPMAIMU C HUCHOJIb30BAaHUEM DPECYpPCOB OHOIMOTEK U CETH
WNHurepHer;

* 3aMKChIBaTh, PUKCUPOBATH HHPOPMAIIUIO 00 OKPYKAIOIIUX SIBICHUSX C MOMOIIbI0 HHCTpyMeHTOB UKT;

* OCO3HAHHO ¥ MPOU3BOJILHO CTPOUTH COOOIICHNS B YCTHOM M MUCBMEHHOM (hopMe;

* OCYILECTBIATH BBIOOP Hambosee 3pEeKTUBHBIX CIOCOOOB PEIICHUs 3a/1a4 B 3aBUCUMOCTU OT KOHKPETHBIX
YCIIOBU;

* CTPOUTBH JIOTHYECKOE PACCyKICHHE, BKIIIOYAIOLIee YCTAaHOBICHUE PUYMHHO-CIIEICTBEHHBIX CBSI3EH;

* MOTYT BBITH Ha TEOPETUYECKUN YPOBEHb PEIICHHS 3a/1a4: PEIIeHHUE 110 OIPEeIIEHHOMY IIJIaHy, BIIaJCHUE
OCHOBHBIMHM IIPUEMaMHU PEIICHUS, OCO3HAHUS JAESITEIbHOCTH 0 PEIICHUIO 3a/1a4H.

B chepe koMMYHUKaTHBHBIX YHUBEPCAIbHBIX YUEOHBIX JCHCTBUI ydaluxcs:

* QaJIEKBAaTHO MWCIIOJb30BaTh KOMMYHMKATHBHBIC, IIPEXKJIE BCErO - pEYEBbIE, CPEACTBA I pEUICHUS
pa3IUYHBIX KOMMYHHUKATHBHBIX 3a]a4, CTPOUTh MOHOJOTMYECKOE COOOIIEHHE, BIAJCTh IUATOTHYECKOi
(dbopMOli KOMMYHUKAIMH, HCIONB3Ys, B TOM 4mcie cpeactBa u uHCTpymeHThl MKT m nucranummonHOTO
0OIIIeHMS;

* JIOIIyCKaTb BO3MOXHOCTb CYLIECTBOBAaHHs Yy JIIOAEH pPa3IM4YHBIX TOYEK 3pEHMs, B TOM YHCIE HE
COBIIQJAIOIIMX C €ro COOCTBEHHOM, W OpPUEHTHPOBAThCS Ha IMO3UIMIO IMapTHEpa B OOILEHUH W
B3aHUMOJICHCTBUMH;

* YUUTBHIBATh PA3HBIC MHEHUS U CTPEMUTHCS K KOOPAUHALMY Pa3IMYHbIX O3ULUN B COTPYJHUYECTBE;

* (hopMynMpOBaTh COOCTBEHHOE MHEHHE U TIO3UITHIO;

* JOTOBApUBATHCS U MIPUXOJIUTH K 0OILIEMY PEIIEHUIO B COBMECTHOM NESTEIbHOCTH, B TOM YUCIIE B CUTYallUuU
CTOJIKHOBEHUSI HHTEPECOB;

Obyyarowuiics NOIYUUM 803MONACHOCTNb HAYYUMBCA.!

* YUUTBHIBaTh U KOOPJIUHUPOBATH B COTPYJHUYECTBE OTJINYHBIE OT COOCTBEHHOM MO3UIIUU IPYTUX JIOACH;

* YUUTBIBATh pa3Hble MHEHUS U HHTEPECHl 1 000OCHOBBIBATH COOCTBEHHYIO MO3UIIMIO;

* IOHUMAaTh OTHOCUTEIBHOCTh MHEHUN U TIOJXOJ0B K PEIICHUIO MPOOIEMBI;

* apryMEHTUPOBATh CBOIO MO3ULIMIO U KOOPAUHUPOBATH €€ C MO3ULUAMU ITaPTHEPOB B COTPYIHUYECTBE IIPU
BBIPaOOTKE OOIIETO PEIIeHUs B COBMECTHON JIEATEIbHOCTH;

* 3aJaBaTh BONPOCHI, HEOOXOAUMBIE Ul OpPraHU3allUM COOCTBEHHOH NEATENBHOCTH M COTPYAHMYECTBA C
MTapTHEPOM;

* OCYILECTBJIATH B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHUUYECTBE HEOOXOAUMYIO B3aMOIIOMOIILb.

IIpeamerHsbIe:

- OPMEHTHPOBATHCS B SABICHHUIX U 00BEKTaX OKPY’KAIOIIEro MUPA, 3HATh TPAHULIbI UX TPUMEHUMOCTH;
- IOHUMATh OnpeieneHns (PU3NUIEeCKUX BEIUUUH U IIOMHUTH OIpeestonye Gopmybl;

- MIOHUMAaTh KaKUM (PU3MUYECKUM MPUHIMIIAM U 3aKOHAM MOJYMHSIOTCS T€ WM MHbIE OOBEKTHI U SIBICHUS
MIPUPOIBI;

- 3HaHUE MOJIEJIH MTOMCKA PeLIeHni A 3a/1a4 1o (pusuke;

- 3HaTh TEOPETUYECKHE OCHOBBI MATEMAaTHKH.

- IpUMEYaTh MOJIENH SIBIIEHUI U 0OBEKTOB OKPYXKAIOIIEro MHUpa;

- aHAJIM3UPOBATH YCIOBHE 3a/1a4HU;

- nepehopMyIUpOBaTh U MOJIETUPOBATh, 3aMEHITh UCXOAHYIO 3aJ1auy JIpyroi;

- COCTaBJIATH IIJIaH PELICHHUS;

- BBIJIBUI'aTh U IIPOBEPATH MpeyIaraeMble I PELICHUS TUIIOTE3BL;

- BJIaJIETb OCHOBHBIMH YMCTBEHHBIMH OIl€pallUsIMH, COCTaBIAIOIIMMHU IIOUCK PELICHUS 3a1a4U.

Conep:xaHue NporpaMMbl BHEYPOYHOM AeSTeIbHOCTH

7 KJ1acc



BBenenue. Brognoe 3anstue. llenn u 3agaun kypca. TexHuka 6€30macHOCTH.

PoJib 3xcniepuMeHTa B JKU3HH YeJI0BEKa.

Teopus: I3yunth OCHOBBI TeOpUHM MorpemHocteil. llorpemHocTy npsMbIX M KOCBEHHBIX H3MEPEHUH,
MaKCHMaJbHasi MOTPEIIHOCTh KOCBEHHBIX M3MEPEHUM, YYET NOTPELIHOCTEN HW3MEpPEHUIl IpPU MOCTPOCHUU
rpadukoB. [IpencraBienue pe3ynbTaToB U3MepeHuid B (hopme Tabaull 1 rpauKos.

Ilpaxmuxa: OCHOBBI TEOPUM NOTPELIHOCTEN MPUMEHSTH MPU BHIIOJHEHUM 3KCIEPUMEHTAIbHBIX 3aJad,
MPAaKTHYECKHX paboT. (€ MCmoJib30BanueM odopyaoBanus «Touka pocra»)

Xapaxmepucmuka 0CHOBHBIX 8UO08 0eSAMENbHOCTIU.

[IpuBoauTe npuMepsl 00BEKTOB U3ydeHUs (u3NKU ((pu3ndeckue siBIeHUS, (HU3MUECKOE TENOo, BEUIECTBO,
¢dusnueckoe none). Habmronare n aHamm3upoBaTh (pu3nueckue sBiieHus (GUKCHPOBATh U3MEHEHHUS CBONCTB
00BEKTOB, CPaBHUBATh UX U 0000maTh). [l03HAKOMUTBCA € SKCIIEPUMEHTAIBHBIM METOJOM HCCIIEI0BaHUS
npupoasl. Coopka mpubOOpPOB M KOHCTPYKIMA. Vcronb30BaHHE M3MEPUTENBHBIX NMPHOOpPOB. Brimonnenue
mabopaTOpHBIX M MPAaKTHUYECKUX padoT. JluarHocTuka W ycTpaHEHHE HEHCIPABHOCTEH MPUOOPOB.
BricTpanBanue runoTe3 Ha OCHOBaHUM UMEIOIUXCS JaHHBIX.

Mexanuka.

Teopusa: PaBHOMEpHOE M HEpaBHOMEpPHOE JBUXKeHHUE. ['paduueckoe mpeacraBiieHue ABWKEeHUs. PemeHue
rpaduyecKkux 3a7ad, pacyeT MyTH U CPEAHEN CKOPOCTU HEPaBHOMEPHOro ABMXeHUs. [oHsATHE MHEepIUH U
uHeptHocTH. LleHTpoOexxHas cuna. [IpumeHeHne NaHHBIX (U3NYECKUX MOHITHH B JKU3HEICATEIbHOCTH
yenoBeka. Cuia yrnpyrocTtu, cuia TpEeHHUs.

Ilpaxmuxa: ViccnenoBanue 3aBUCUMOCTH CHJIbl YIPYTOCTH, BO3HHUKAIOLIEH B MpYXUHE, OT CTEHNEHU
nepopmaruu npyxkuHel. Onpenenenue KodpduiMeHTa TpeHus Ha TpubomeTpe. (¢ MCHOJIb30BaHHEM
obopynoBanus «Touka pocray)

HccnepoBanue 3aBUCUMOCTH CUJIbI TPEHHUS OT CUJIBI HOPMAJIBHOT'O JaBJICHUSI.

Xapaxmepucmuka 0CHOBHBIX 8UO008 0esAMENbHOCIU.

Ananu3 tabnui, rpapukoB, cxem. [louck oObsicHeHHs] HaOM0IaeMbIM COOBITHSIM. OmpeeneHne CBOMCTB
puOOPOB 0 YepTEeKaM U MOJENIAM. AHAIN3 BOZHUKAIOIIMX MPOOIEMHBIX cuTyauuid. 300paxaTs cuctemy
KOOp/MHAT, BBIOMpaTh TENO OTCYETa U CBSA3BIBATH €ro C CUCTeMOM KoopAuHatr. lMcmonb3oBaTh cUCTEMY
KOOpJAMHAT Ul W3Y4YE€HHUsS NpSIMOJIMHEHHOro nBwxkeHus Ttena. COopka NpuOOpPOB M KOHCTPYKLUH.
Vcnonb3oBaHue H3MEpUTENbHBIX MpHUOOPOB. BeimonHeHne 1a00paTOpPHBIX M MpaKTHYECKUX padoT (¢
ucnoJib3oBanuem obopyaoanusa «Touka pocra»). JluarHocTuka W YCTpaHEHHE HEHMCIPAaBHOCTEH
npubopoB. BrpicTpauBaHue THMIIOTE3 Ha OCHOBAaHMM MMEIOUIMXCS JaHHbIX. KoOHCTpyMpoBaHue H
MojienupoBaHue. BbllosHeHHWe 3aaHMii MO yCOBEPIIEHCTBOBaHUIO MpHOOpoB. Pa3zpaboTka HOBBIX
BapUaHTOB ONBITOB. Pa3zpaboTka M MpoBepKa METOJAMKH IKCHEpUMEHTaNbHOM paboThl. PaboTa B MaibIx
rpynnax. AHaIU3UPYIOT, BBIOMPAIOT U OOOCHOBBIBAIOT CBOE peleHue, nedcTBus. llpencraBnenue
pEe3yJIbTaTOB MAapHOM, TPYNIIOBOM JEATEIBHOCTH. YYacTHE€ B JHMAJOre B COOTBETCTBUM C IpPaBUIAMH
pPEYEBOro NOBEIEHUS.

I'mapocraruka.

Teopus: 3akon Apxumena, 3akoH I[lackamsi, THAPOCTATHYECKOE IaBIEHWE, COOOIAIOIIMECS COCYIbI,
TU/IPaBIMYECKHAE MAIIUHBI.

Ilpakmuka: 3a0auu: BRITAIKWBAIOIIAS CHJIa B PA3JIMYHBIX CHCTEMax; MPUOOPHI B 3a7adax (COOOIIArOIITHECS
COCY/[Ibl, TUAPABINYECKHE MAIIUHBI, pblyaru, OJ0KH).

DKcrepuMeHTaNIbHbIE 3a/IaHus:

1)uzmepenue cuisl Apxumena,

2)u3MepeHrne MOMEHTa CHJIbI, JEHCTBYIOIIEro Ha phlyar,

3)uzmepenue paboThl CHIIBI YIIPYTOCTH MPH MOJbEME Ipy3a ¢ MOMOIIBIO MOABHKHOTO MIIM HEMOBH)KHOTO
O70Ka(c ucnoJib30BaHueM ooopynoBanus «Touka pocray)

Xapakmepucmuka 0CHOBHBIX U008 0eSAMENbHOCTIU!

Ananu3 Ttabmwmi, rpadukos, cxeMm. Ilouck oObsicHeHHsT HaOMOgaeMbIM COOBITHSIM. COOpKa TPUOOPOB U
KOHCTpYKUUH. Mcronbp3oBaHue M3MEPUTENBHBIX MPUOOPOB. BhImonHeHne 1abopaTopHbIX U MPAKTUYECKUX
pabot. J[uarHoctuka M yCTpaHEHHWE HeucnpaBHOCTeH mpuOopoB. BricTpamBaHue rumore3 Ha OCHOBaHHUU
uMmeromuxca naHHbIX. KoHcTpynpoBanue u mojenupoBaHue. Pabora B ManbIX rpynmax. AHaIU3UPYIOT,
BBIOMPAIOT 1 00OCHOBBIBAIOT CBOE peleHue, neiictus. [IpeacraBienue pe3ynbTaToB MapHOM, TPYIIIOBOM
nesitenbHOCTH. [loAroToBka cooOIIeHUH U TOKJIal0B. Y4yacTHe B JUAJNOre B COOTBETCTBUU C MpaBUIAMU
pEYEBOro NOBEIECHUS.



CrarTuka.

Teopus: bnok. Peruar. PaBHOBecwe TBepAbIX Tel. YcCIOBUs paBHOBecus. MomeHT cuibl. [IpaBuio
MoMeHTOB. LlenTp Tshxectu. MccnenoBanue pa3inyHbIX MEXaHHYeCKUX cucteM. KomMOMHMpOBaHHbIE 33124,
UCIIOJIB3YS YCIIOBHSI pAaBHOBECHSL.

Ipaxmuxa: VI3roToBieHne paboTaroIIell CUCTEMBbI OJIOKOB.

Xapaxmepucmuka 0CHOBHBIX U008 0esIMeNbHOCTNU.

Ananus tabnui, rpadukos, cxeM. [louck oObsicHeHHs HaOmMOMaeMbIM COOBITHAM. OmpeneneHre CBOWCTB
puOOPOB 10 YepTekaM U MOZENSIM. AHaIN3 BO3ZHUKAIOMIUX MPOOIeMHBIX cuTyauuid. Habmonate neiicraue
IPOCTBIX MeXaHU3MOB. Ilo3HaKOMUTBCA C (PU3MUECKONW MOJENBI0 «a0COMIOTHO TBEpAOE Tejoy». Pemars
3aJlayd Ha TpUMEHEHHe YycioBUs(TpaBuia) paBHOBecus pbiuara. [lpumensTs ycnoBue (IpaBHIIO)
paBHOBECHsI pblyara Jisi OObSCHEHHS JCHCTBUS Pa3IMYHBIX WHCTPYMEHTOB, UCIIOJIb3YEMbIX B TEXHUKE U B
obiTy. COopka mpubOpoB M KOHCTpYyKIMil. lcmonb3oBaHue H3MEpUTENbHBIX HPHOOPOB. BrimomHeHue
1a00paTOpPHBIX W MPAKTUYECKHX pPaboT. JlmarHoctnka W ycTpaHEHHE HEUCHpaBHOCTEH MPUOOPOB.
BricTpanBaHue rumoTre3 Ha OCHOBaHMM HUMEIOMIMXCS JaHHBIX. KoOHCTpyupoBaHue M MOJEIUPOBAHHE.
BeimonHenue 3amaHuii IO YCOBEPUICHCTBOBAaHMIO TNPUOOPOB. Pa3paboTka HOBBIX BapUaHTOB OIIBITOB.
Pa3paboTtka u mpoBepka METOJUKU HKCIIEPUMEHTAIbHOU PabOTHI.

PabGora B Mambpix rpymnmax. AHAIM3HPYIOT, BBEIOMpPAIOT W OOOCHOBBIBAIOT CBOE pEUICHHE, JICHCTBHS.
[IpencraBienue pe3yabTaTOB MAapHOM, TPyMNoBoil aesTenbHOCTH. [loaroTroBka cooOIIeHM M JOKIIAIOB.
OCyHIeCTBIAIOT CaMOOLIEHKY, B3aUMOOIICHKY JESTEIbHOCTH. YYacTHe B JHMAJOre B COOTBETCTBHH C
MpaBUJIaMU PEYEBOTO MOBEICHUSI.

8 ki1ace

TensioBbie SIBJICHUS.

TennoBoe pacumpenue tei. [Iponecchl maBaeHus 1 OTBEPAEBAHUS, UCIIAPEHUS U

KoHJleHcauuu. Ternonepenaya. BiiaxkHOCTh BO3/1yxa Ha pa3HbIX KOHTUHEHTAX.
Jlemoncmpayuu: 1. HabmrogeHue TastHus Jibj1a B BOJIE.

2. CKOpOCTb HCIAPEHHUsI PA3IMYHBIX KUIKOCTEH.

3. TennoBsie qBUTATENH OYAYIIETO.
Jlabopamopnuie pabomul (¢ HcnoJib3oBaHueM o6opynoBanusi «Touka pocTay)

1. 3mMeneHus IUIMHBI TeJla MPU HarpeBaHUU U OXJIAXKICHHH.

2. OrnuBKa napaUHOBOTO CONIATHKA.

3. HaOmroneHue 3a 11aBjIeHUEM JIba

4. OT uero 3aBUCUT CKOPOCTh UCHIAPEHMUS )KUJIKOCTU?

5. HaGnronenue TermionpoBOIHOCTH BOBI U BO3/IyXa.
Xapaxmepucmuka 0CHOBHBIX U008 0esTMeNbHOCTNU.

CamocrosiTenbHO (HOPMYTUPYIOT TO3HABATENBHYIO 3a/lady. YMEIOT C IOMOINBI0 BOMPOCOB J0OBIBATH
HegocTaronyo nHpopmanuoo. Mcnonb30BaHrne U3MEPUTENbHBIX TPUOOPOB. BrimomHeHNe 1a00paTOpHBIX U
MpaKkTUYeCKUX padoT. /[narHocTuka M yCTpaHEeHHE HEHCIpaBHOCTEW MpuOopoB. BricTpanBanue rumnore3 Ha
OCHOBaHMUM UMEIOLIUXCS AJaHHBIX. KOHCTpyHpoBaHUEe U MOJICIUPOBAHUE.

BrimonHeHne 3amaHWii 1O yCOBEPIIEHCTBOBAHHWIO MpUOOpOB. Pa3paboTka HOBBIX BAapUaHTOB OIBITOB.
Pa3paboTka u mpoBepka METOUKU SKCIIEPUMEHTAILHON paboThl. PaboTa B ManbIxX rpymnmnax. AHaTU3UpyIOT,
BBIOMPAIOT U OOOCHOBBIBAIOT CBOE pereHue, aeictBus. [IpencraBnenne pe3yabTaToB MapHOM, TPYNIIOBOM
NEeSATEIbHOCTH. YUYacTUe B JUAJIOre B COOTBETCTBUU C MPABUIIAMH PEYEBOTO MOBEIACHUSI.

DJleKTpUYeCKHe SIBJICHUSA.

Mukpomup. Mogenn aroma, cyniectBoBaBmne 10 Havdana XIX. Hcropust OTKpeITHS M JOEHCTBUSA
rajJbBaHMUYECKOro 3JeMenTa. Vcropus coznanus >nekTpodopHoit MamuHbl. OnbiT BonbTa. DnekTpruueckuii
TOK B DJIEKTPOJIUTAX.

Hemoncmpayuu: (¢ ncnosib3oBanueM odopynoBanus «Touka pocray)

1. Mozaenu aToMOB.

2. 'anbBaHUYECKHE DJIEMEHTHI.

3. Pabota snexkTpoopHO MAITHHBI.

4. OnsiTel BonbTa 1 ['ansBanu.

Jlabopamopuvie pabomol:



1. Co3gaHue rajibBAaHUYECKUX 3JIEMEHTOB U3 MOJAPYUYHBIX CPEJICTB.

2. DNEKTPUYECKHUI TOK B KUJIKOCTSIX.

Xapakmepucmuxa OCHOBHBIX BUJIOB JI€ATEIbHOCTH:

YopaBisoT CcBOeil MO3HaBaTENbHOW U Y4eOHOM JEeATENbHOCTHIO TMOCPEICTBOM IIOCTAHOBKH LieJei,
MJITAHUPOBAHUS, KOHTPOJIA, KOPPEKIMH CBOUX JCHCTBUUA M OLICHKM YCHEHIHOCTH ycBOEHHs. CpaBHHBAIOT
croco0 ¥ pe3ysabTaT CBOMX JEHCTBUIl ¢ 00pa3LoM - JTUCTOM COMpPOBOXAeHUS. OOHAPYKUBAIOT OTKJIOHEHHUS.
OOyMBIBAIOT MPUYHMHBI OTKIOHEHUU. OCYIIECTBISIOT CAMOKOHTPOJIb U B3aUMOKOHTPOJIb. VIcmonbp3oBanme
M3MEpUTENIbHBIX MpUOOpoB. BrimonHeHune mabopaTOpHBIX M MpakTUyeckux paboT. [lumarHoctuka u
yCTpaHEHUE HEHCIpPaBHOCTEW MpUOOpOB. BEICTpanBaHWE THIOTE3 HA OCHOBAHWUU UMEIONIMXCS JTaHHBIX.
KoncTpynpoBanue 1 MoeInpoBaHue.

DJIeKTPOMArHUTHbIE SIBJICHUS.

MarautHoe Tolle B BemiecTBe. MarHuTHas ~aHomManus. MarnutHele Oypu.  PasHoBHIHOCTH
AIEKTPOU3MEPUTENBHBIX TPHOOPOB. Pa3HOBHUIHOCTH JIEKTPOABUTATEIICH.
Hemoncmpayuu (¢ ucnob3oBanueM odoopynoBanusi «Touka pocra»):

1. HarnsmHOCTH ITOBEIEHHS BEIIECTB B MAarHUTHOM I10JI€.

2. IIpe3eHTarnuu 0 MAarHUTHOM T10JI€ 3EMJIM M O MAarHUTHBIX OypsiX.

3. leMoHCTpanus pa3HOBUIHOCTEH JIEKTPOU3MEPUTENHHBIX TPHOOPOB.

4. HarngagHocTh pa3HOBUAHOCTEN 3JIEKTPOABUTATENEH.
Jlabopamopuwsie pabomul: 1. ViccinenoBaHue pa3IMUHbIX 3JIEKTPOU3MEPUTEIBHBIX TPHOOPOB.
Xapakmepucmuxa 0CHOB8HbIX 8UO008 0esIMeNbHOCMIL:

YopaBisioT CBOEil MO3HABAaTENbHOW U Y4eOHOM JEATENBHOCTHIO TMOCPEICTBOM IIOCTAHOBKH ILIEJIeH,
MJIAHUPOBAHUS, KOHTPOJISA, KOPPEKIMH CBOMX JCHCTBUUA M OLICHKH YCIHEITHOCTH ycBOeHHs. CpaBHHBAIOT
croco0 u pe3ysabTaT CBOMX JEHCTBUI ¢ 00pa3loM - JTUCTOM COMpPOBOXAeHUS. OOHAPYKUBAIOT OTKIOHEHHS.
OOyMBIBAIOT MPUYHUHBI OTKIOHSHNUH. OCYIIECTBIISIOT CAMOKOHTPOJIb M B3AUMOKOHTPOJT.

Ontuyeckue sABJIEHUS.

HcTounuku cBeTa: TEIJIOBHIE, JTIOMUHECIIEHTHBIE, UCKYCCTBEHHbIE. V3roToBIeHNE KaMmephl - OOCKypa H
Uccle0BaHie U300pakeHUs C MOMOIIBI0 Mojend. MHOrokpatHoe n300pakeHue MperIMeTa B HECKOIbKUX
IUIOCKUX 3epKaniaX. M3roTOBUTH MEPUCKON M C €ro MOMOIIbI0 MpoBecTu HaOmoaeHud. [Ipaktudeckoe
UCIOJIb30BaHNE BOTHYTBIX 3€pKal. 3pUTEIbHbIE WILIIO3UH, TOPOKIaEMbIE MPEIIOMIIEHUEM CBeTa. MHpaxH.
Pa3Butre BogokoHHOM onTuKH. Vcnoap30BaHNE 3aKOHOB CBETA B TEXHUKE.

Hemoncmpayuu(c ucnosib3oBanuem odopyaosanusi «Touka pocray)

1. PaznuuHble HCTOYHHUKY CBETA.

2. N300paxkeHne mpeMeTa B HECKOJIBKUX TUIOCKHUX 3epKaJiax.

3. M300paxeHne B BOTHYTHIX 3epKajax.

4. Vicnonb30BaHUE BOJIOKOHHOW ONTHKHU.

5. YerpoiicTBo ¢oToanmnapaToB, KHHOIPOEKTOPOB, KaJIeHJOCKOIIOB.

Jlabopamopmwvie pabomul:

1. M3roToBneHne kaMepsl - 00CKypa U Ucciel0BaHHe U300PaKEHHS C TTOMOIIBIO MOJIEIH.

2. IIpakTH4eckoe NPUMEHEHHUE TUIOCKUX 3€pKaJl.

3. IIpakTH4eckoe UCTIOIb30BAaHUE BOTHYTHIX 3€pKall.

4. VzrotoBneHne MepucKomna u HaOJIIOACHHS C TTIOMOIIBIO MOJIEIIH.

Xapakmepucmuka 0CHOBHBIX U008 0EsAMENbHOCTIU!

VYrpaBnstoT CcBOeW IO3HABATEIIBHOW W YYE€OHOH JESITEIBHOCTBHIO TIOCPEACTBOM TOCTAHOBKH IIEJIEH,
MJIAHUPOBAHUS, KOHTPOJISl, KOPPEKLIUHA CBOMX JEHCTBUM M OLIEHKM YCHEIIHOCTH YCBOEHHs. BbliensioT u
GopMyIHpPYIOT MO3HABATENIBHYIO 11€J1b. BBIIEISIOT KOJTUYECTBEHHbIE XapaKTEPUCTUKU O0BEKTOB, 3aJaHHbIE
cioBamMu. [IpyHUMAIOT TIO3HABATENbHYIO II€Jb U COXPAHSAIOT €€ NPU BHINOJHEHUH YYE€OHBIX JCHCTBUM.
Oco3naroT cBou AeicTBusl. IMEIOT HaBbIKM KOHCTPYKTHUBHOTO OOIIIEHHS B MaJIbIX IPyIIax.

YesoBek U npupoaa

ABTOMaTHKa B Hamell >ku3HU. llpuMepsl HCHONB30BaHUS AaBTOMAaTHMYECKUX YCTPONCTB B HayKe, Ha
pou3BoJCTBE U B ObITy. Cpencrsa cBs3u. Pagno u teneBuaeHue. AnbTepHAaTUBHbIE HCTOYHUKH 3HEPTHUH.
Bunsl snexrpocranuuii. Heo6XoaMMOCTh SKOHOMHMM HPHUPOJHBIX PECYPCOB M HCIHOJIb30BAHUS, HOBBIX
HKOJIOTUYHBIX U Oe30macHbIX TexHomorui. Hayka u 6e3omacHoCTb JItoaei.



Hemoncmpayuu: 1. poTomaTepuansl U CIaiabl Mo TeMe.

Jlabopamopuwsie pabomul: 1. 13yuenne 1eiCTBUN CPEACTB CBS3H, PAUO U TCICBUICHUS.

Xapakmepucmuka 0CHOBHBIX U008 0esTMENbHOCHIU!

CaMocTosTenbHO (QOPMYIUPYIOT IMO3HABATEIbHYIO 3a7ady. YMEIT (WM pa3BUBAIOT) CHOCOOHOCTH C
MTOMOIIBIO BOTIPOCOB JOOBIBATH HEJJOCTAIOIYI0 HH(POPMAIIHIO.

9 kjaacc

Kunemarnka
CriocoOb1  omucanust MexaHuueckoro jaBwkeHus. Cucrema ortcyera. IIpsMonuHeliHOEe JBHXKEHHE.
[IpsimonuHEiHOE PaBHOMEPHOE ABM)KEHHE IO ILIOCKOCTHU. llepemMenieHne M CKOpPOCTh IpU PaBHOMEPHOM
MPSIMOJIMHEHOM JIBUYKEHHUH 110 IIIOCKOCTU. OTHOCUTENBHOCTD ABMXKEHUS. CroxeHue ABvkeHui. [Tpunumn
HE3aBUCUMOCTH JBMKeHHH. KpuBonuHeilHoe nBmxeHue. JIBHkeHHE Tena, OPOIIEHHOIO IMOJ YIJIOM K
ropu3oHTy. PaBHOMEpHOE NBHKEHHUE IO OKPYXKHOCTU. YTIIOBasi ckopocTh. llepuon u yactota BpalieHuUs.
Cxopoctb
U YCKOPEHHE [IPU PABHOMEPHOM JIBUYKEHUU 110 OKPYKHOCTH.
Jlabopamopnule pabomui(c ncnoJib30BaHneM ooopynoBanusi «Touka pocray):

1.  Uzydenue nBm>keHUs CBOOOIHO MAJAIOIIETO TEa.

2.  H3ydeHue IBUKEHUS IO OKPYKHOCTH.
IIpumepnvie memvl NPOEKMHBIX U UCCTIEO00BAMENLCKUX PAOOM.:

1.  OmnpeneneHue CKOPOCTH PaBHOMEPHOr'O JIBUXKEHHUS MPU MCIIOJIb30BAaHUU TpeHaxepa «Oeropas

JOPOKKA».

2.  Hcropuueckass peKOHCTPYKLMsS ONbITOB [ ainies MO ONpENeNeHHI0 YCKOPEHHUs CBOOOIHOTrO

MaJeHus TeJl.

3. IIpunHuunsl paboTel IprOOPOB AJIs U3MEPEHHSI CKOPOCTEN M YCKOPEHUH.

4.  IlpumeneHue cBOOOAHOIO MAACHUS ISl U3MEPEHUS PEAKIIMH YEJIOBEKA.

5. Pacuer TpaexTopuu IBMKEHUS MepcoHaxel paccka3zos P.Pacma.
Xapaxmepucmuka ocHO8HbIX 6U006 OesimelbHOCmU: YTEHHE U OOCYKJEHUE TEeKCTa cTaTeldl HHTEepHeT-
caiiToB, 0OCYXXIECHHE JIOKJIAJ0B U NPE3EeHTAlMH, COCTABICHHE U peIIeHue 3a/1a4, 00CyXKAeHue CrocoOoB
pemenus (moaroroska k OI'D no ¢usuke).

JAnnamuka
WNuepunansueie cuctembl oTcuera. Cuna. 3akonsl HeloToHa. [[BrkeHHe Tena moj AecTBUEM HECKOIbKUX
CWI. JIBMKeHME CUCTEMBI CBSI3aHHBIX Tel. J[MHaMWKa paBHOMEPHOTO JBIIKEHHUS MAaTEPHATLHOW TOYKHU IT0
okpyxHocTH. Kiaccel cuin. 3akoH BCEMUPHOTO TAroTeHus. [[Buxenue miaHer. MIcKycCTBEHHbIE CITyTHUKH.
Conneunas cuctema. VMicropus pazsutus npenacrasienuii o Beenennoit. Ctpoenue u sBosmonus BeeneHHo.
Jlabopamopnvie pabomui(c ucnoab3oBaHueM odbopynoBanusi «Touka pocra»):
1. U3mepeHue mMacchl Tela C UCIOIH30BAHUEM BEKTOPHOTO Pa3JI0KECHHUS CHITBL.
2. H3ydeHue KWHEMATHKH M JUHAMHUKH PAaBHOYCKOPEHHOTO IBIDKEHUS (HA MpPUMEPE MAaIIUHBI
ATByna).
3.  H3ydeHue TpeHUs CKOJIbKEHUS.
IIpumepnvie membl npOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:
1. HUcropuueckas peKOHCTPYKIHs onbiTOB KyloHa W AMOHTOHa MO OMPEIECICHUIO BETUYUHBI
CHWJIBI TPEHUS CKOJIbKCHHSI.
2.  IlepBble HCKYCCTBEHHBIE CITYTHUKH 3€MITH.
3. Kak omiim4arotcst MexaHHUYECKHUE MPOIECChl Ha 3eMiIe 0T MEXaHUYECKUX MPOIECCOB B KocMoce?
4.  Tena ConHeuHoit cucteMbl. OTKPBITHS HA KOHUUKE MEpa.
Xapaxmepucmuka o0CHO8HbIX 6U008 OesimelbHOCmU: YTeHUEe U OOCYKIEHUE TEeKCTa cTaTedl HHTEepHeT-
caiiToB, 0OCYXIEHUE JOKIAN0B U TMPE3CHTALMN, COCTABICHUE U pElIeHHE 3a1ad, o0CyXIeHHE CIoco00B
pemenus (moaroroska k OI'D o pusuke).

HMmnyabe. 3akoH coXxpaHeHHs] HMITYJIbCA
Nmnynbe. M3MeHnenne umiynnbca MaTepuaibHON Touku. CucteMa Teil. 3aKOH COXPaHEHHSI UMITYJIbCA.
IIpumepnvie memvl NPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:



1. PeakTuBHOE ABUYKEHUE B MIPUPO/IE.

2.  Paccnenoanue [{TII ¢ momoristo 3aKkoHa COXpaHEHUS UMITYJIbCA.
Xapaxmepucmuka OCHOBHBIX 6U008 OesimelbHOCmU: YTeHHEe W OOCYKIEHUE TEeKCTa cTaTedl WHTEepHET-
calToOB, OOCY)XJICHHE JIOKJIAJOB M TPE3CHTAllUH, COCTaBJICHUE M PEIICHHE 3a7ad4, 0OCYXKIEHHE CITIOCOO0B
pemrenus (moaroroska k OI'D mo ¢usuke).

Craruka
PaBHoBecue Tena. MomMeHT cuiibl. Y CIIOBUS paBHOBECHUS TBEPAOTO Tena. [IpocThie MeXaHU3MBI.
Jlabopamopnwie pabomui(c ucnoab3oBaHueM odopynoBanus «Touka pocra»):
Omnpenenenye NEHTPOB Macc Pa3IUYHbIX TN (TpU Cocoba).
IIpumepnvie membl nNPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

1. IlpumeHeHue NPOCTHIX MEXAaHM3MOB B CTPOUTEILCTBE: OT 3EMJISTHKU J0 Hebockpeoa.

2.  HccrnenoBaHue KOHCTPYKIIMU BEJIOCHUIIEA.
Xapaxmepucmuka 0CHOBHBIX 6U008 OesimelbHOCmU: YTeHUEe U OOCY)KIEHUE TEeKCTa cTaTedl HHTEepHeT-
caiToB, 0OCYXXJEHHUE JTOKJIAJ0B U TNPE3CHTALNN, COCTABICHHE W PEIICHUE 3a1ad, 00CyXIeHHE CIIoco00B
peuienus (moaroroska k OI'D no ¢usuke).

Mexanu4deckue KoJ1e0aHUs U BOJIHbI
Mexanunueckue xonebanus. [IpeodpazoBanne sHEPruu MpU MEXAaHUMUYECKUX KOJIeOaHUsX. MaTreMaTHuecKuit
U OpYKUHHBIH MasTHUKM. CBOOOJHBIC, 3aTyXalollMe U BbIHY)XICHHble KojieObaHus. Pe3oHaHC.
Mexanuyeckue BOJIHBL. [[JIMHA U CKOPOCTH BOJIHBI. 3BYK.
Jlabopamopnule pabomui(c ncnoJib30BaHueM o0oopynoBanusi «Touka pocray):
N3yuenune konebaHuii HUTSHOTO MasiTHUKA.
IIpumepnvie memvl NPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

1.  CrpyHHBIE My3bIKaJIbHBIE HHCTPYMEHTHI.

2.  KoneGarenbHble CHCTEMBI B IPUPOJIE U TEXHUKE.
Xapaxmepucmuka o0CHO8HbIX 6U006 OesimelbHOCmU: YTEHUE U OOCY)KJEHUE TEeKCTa cTaTell HHTEepHeT-
caiiToB, 0OCYXXJECHHE JOKJIAJ0B U MPE3CHTAlMi, COCTABICHHE U peIIeHue 3a/1a4, 00CyKJAEeHue CrocoOoB
pemenus (moaroroska k OI'D no gusuke).

DJIEKTPOMATHUTHBIE KOJIeOaHUs U BOJTHBI
ITepemennslii anektpuueckuit Tok. KoneGaTenbHblit KOHTYp. BeiHyX)1eHHBIe U cBOOOHBIE DM KojeOaHMs.
OM BOJIHBI U UX CBOMCTBA.
IIpumepnvie memvl NPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

1.  IlpuHUuMIBI paAUOCBA3H U TEIEBUICHUS.

2.  Buusaue DM u3nydeHuil Ha )KUBbIE OPraHU3MBI.

3.  HBroromienue yCTaHOBKH JJISl IEMOHCTPAIMH ONBITOB 110 DMMU.

4.  DnexkrpoMarautHoe uznyueHue CBU-neun.

5.  Hcropuueckast peKOHCTPYKIUS ONBITOB AMIIEpa.
Xapakmepucmuka OCHOBHLIX 6U008 OesAmelbHOCMU. YTeHHEe U OOCYKJEHHME TEeKCTa CTaTell HMHTEpHeT-
calToB, OOCY)KJICHHE JTOKJIAI0B W TMPE3CHTAIU, COCTaBJICHUE W DPEIICHHE 3a7a4, 0O0CYKIeHHE CIocoO0B
pemienus (moaroroska k OI'D no ¢usuke).

Onrtuka
Hcrounukn cera. [leficTBus cBeTa. 3aKOH NMPSAMOIMHEHHOTO PAaCHpPOCTPAHEHHUs CBETA. 3aKOH OTPAXKEHUs
cera. [locTpoeHne n300pakeHU B IJIOCKOM 3epKajie. 3aKOH MPEOMJICHHs CBETa Ha IUIOCKOH TpaHUIle
JIBYX OJHOPOIHBIX Mpo3pauHbiX cpel. [Ipenomnenue cBera B npusme. {ucnepcus cera. SIBieHne moaHoro
BHyTpeHHero otpaxkeHus. JIuu3sl. Tonkue nun3bl. [locTpoeHune n300pa’keHHid, CO3/1aBaeMbIX TOHKHUMH
nuH3aMu. ['na3 u 3penne. Ontuueckrue npuOopsI.
Jlabopamopnvie pabomui(c ucnoab3oBaHueM obopynoBanus «Touka pocTa»):

1. DxcnepuMeHTallbHas IPOBEPKA 3aKOHA OTPAKEHUSI CBETA.

2.  HM3mepeHue nokasareist MpeIoMIICHUS BOJIBI.

3. Hsmepenne GpoKyCHOTO pacCTOSHUS COOMPAIOIICH JTHH3BI.
IIpumepnvie memvl NPOEKMHBIX U UCCTIE00BAMENLCKUX PAOOM.:

1. Hcropus uccnenoBaHus CBETOBBIX SIBICHUM.



2.  Hcropuueckas peKOHCTPYKLUS Teneckona [ anmes.

3.  HsrorosneHue KajaeiIocKoIia.
Xapakmepucmuka OCHOBHLIX 6U008 O0esAmelbHOCMU. YTeHHEe U OOCYKJEHHE TEeKCTa CTareid HHTEpHET-
caiiToB, oOCyXKJIeHHE JTOKJIAJ0B U IPE3CHTALUN, COCTaBICHHE U pelIeHue 3ajad, oOCyXJIeHHEe CIoco00B
pemrenus (moaroroska k OI'D mo ¢usuke).

Du3uKa aTOMa U AaTOMHOT0 1IPa
Crpoenue atoma. [Tornomenue u ucnyckanue ceera aromamu. Onrrueckue criektpel. OnbiThl Pezepdopaa.
IInanerapnass mozenp atoMa. CTpoeHHE aTOMHOIO sApa. 3apsiioBOE U MAacCOBOE 4YHCA. SIEpHBIE CHIIBL.
DOHeprusi CBSI3W aTOMHBIX fAJep. 3aKOH paJMOAaKTUBHOTO pacnana. Anbda- m Oera-pacmansl. [IpaBuia
cMmelneHus. Snepuele peakuun. Jlenenue u cuntes saep. SnepHas snepretuka. Mcrounuku sueprun ComnHia
u 3Be3l. Perucrpanus saepHbIX M3JIy4eHHMM. BiausHue paguOaKTUBHBIX M3JIyYEHUN HA JKUBBIC OPraHU3MBI.
JlozuMeTpusi. DKOJOTHUECKUe NPOOIIeMbl SAEPHON S3HEPTreTUKH.
IIpumepnvie memvl NPOEKMHBIX U UCCTIEO0BAMENLCKUX PAOOM.:

1.  Uctopus nzydeHus aroma.

2.  Wsmepenwue KIIJ] conreunoii 6arapem.

3. HeBuaumble u3nyyeHus B CHEKTPE HATPETHIX TE.
Xapakmepucmuka OCHOBHBIX 61008 OesAmelbHOCMU. YTeHHE W OOCYKICHHE TEeKCTa CTaTell HMHTEpHET-
caliToB, 0OCYXXIECHUE JOKJIAJ0B U NPE3CHTAllUH, COCTABICHUE U pelIeHHE 3a7ay, 00CyKIeHHE CIOoco0OoB
pemrenus (moaroroska k OI'D mo ¢usuke).

®opMbI OpraHu3anuu o0pa3oBaTeJbLHOI0 Mpoiecca:

- TPyIIIOBas;

- UHUBUyalbHas;

- ¢poHTaTBHAS.

Beayuue Texnosiorum:

Hcnonb3yloTcsi  3JIEMEHTBl  CIEAYIOIIMX  TEXHOJOTHMH:  NpOeKTHas, MpoOJeMHOro  oOydeHus,
MH(OPMALIMOHHO-KOMMYHUKAIIMOHHAS, KpUTUYECKOTO MBIIIIEHUS, TPOOJIEMHOI0 JUaliora, UTpoBasl.
OcHoBHBIE MeTOBI PA00THI HA YPOKE:

Benymumun — merogamu  oOydeHHUs  SBJISIFOTCS:  YAaCTUYHO-TIOMCKOBOM, METOJl  MaTeMaTH4ecKOro
MOJIETIMPOBAHUS, AKCHOMAaTUIECKUI METO/.

DopMbI KOHTPOJIA:

Tak Kkak 3TOT Kypc sIBJISI€TCS IOTIOJIHUTENBHBIM, TO OTMETKA B OaJlaX HE CTaBUTCS.

VYyamuiics y4uTcs OllEHMBAaTh ce0si U APYTrUX caM, YTO IO3BOJISIET Pa3BUBAaTh YMEHHUS cCaMOaHalIM3a U
CIOCOOCTBYET PAa3BUTHIO CaMOCTOSATENBHOCTH, KaK CBOMCTBY JIMYHOCTH Yydaulerocs. BbisBieHue
MIPOMEXYTOUYHBIX U KOHEUHBIX PE3yJbTaTOB yYalIUXCS MPOUCXOTUT 4Yepe3 MPAKTUUYECKYIO NEATEIbHOCTB;
3a4eTHbIe PaOOTHI:

* TemMaTHuyeckas MoJ0OpKa 3ajJad Pa3IMYyHOTO YPOBHS CIIO)KHOCTH C MPEJCTABIEHHUEM pa3HbIX METOJIOB
peuieHusT B BHJE TEKCTOBOr0 JOKYMEHTA, mMpe3eHTanuu, Gpuii-aHuManuy, BUAeopoauKa wim Web -
cTpaHMUbI (caiiTa)

* BBICTaBKa IIPOEKTOB, IPE3ECHTALUN;

* IEMOHCTpAIUs SKCIIEPUMEHTa, KaYECTBEHHOMN 3a/1a4l C KAaU€CTBEHHBIM (YCTHBIM WJIM B BUJE IPUIIOKEHUS,
B TOM YHCJIe, Mpe3eHTalell) ONMMCcCaHnueM Mpoliecca Ha 3aHATUH, (ecTUBae HKCIEPUMEHTOB; (PU3NIECKUE
OJIUMITUA/IBI.



KajiennapHo-TeMaTH4yecKoe IUIAaHUPOBaHUe 7 Kiaacce

No | dara Tema 3ausTust Hcnonn3oBanue MpUMEYaHNE
/1 | POBEACHUS 000py10BaHMS IIEHTPA
Ilnan | @akT €CTeCTBEHHOHAYYHO W
TeXHOJIOrH4ecKoii
HanpaBJIeHHOCTeH
«Touka pocra»
1. BBegenne (149)
BBonnoe 3amsatue. llenu wu | KomnsrorepHoe
3a/1a4u Kypca. Texnuka | o6opynoBanue
1 0€30MMacCHOCTH.
2. Pojib SJKCIIEpMMEHTA B KM3HHU YesioBeka (34)
Cucrema eMHULL, TOHATUE O KommnbrotepHoe
MPSIMBIX u KOCBEHHBIX | 000pyI0BaHHe
2 U3MEpPEHUsIX
Ou3nyecKkuil SIKCIepUMEHT. Ob6opynoBanue TUIS
Busr (GU3HYECKOTO | TEeMOHCTpAIUi
JKCIIEPUMEHTA.
[TorpemnocTs U3MEpEHUs.
Bunanr
IIOIPELIHOCTEN U3MEpEeHUs.
Pacuér
3 MOTPENTHOCTH N3MEPEHUSI.
JlaboparopHas padora ObopynoBanue s
«M3mepenne oobeMa TBEpOTo | 1abopaTopHbIX  paboT u
tena». [IpaBuna opopmieHuss | y4eHHUUYECKUX OIMBITOB
4 J1a00paTOpHON PabOTHI.
3. Mexanuka (84)
PaBHOMEpHOE u | O6opynoBanue s
HEpaBHOMEPHOE 1abopaTopHbIX  paboT U
5 JIBUKCHHUSL. YUEHUYECKUX OIMBITOB (Ha
I'padmueckoe npeacrasienue | 6ase kommiuekros g OI'D)
6 JIBUKEHHUS.
Pemenue rpaduueckux 3aaay,
pacder TyTH U  CpeaHel
CKOpPOCTH
7 HEPaBHOMEPHOTI'O JIBUKEHHUS.
[Tonsitue WHEPLUU u
WHEPTHOCTH.
8 I{enTpobesxHas cua..
9 Cuna ynpyrocty, cuina Tpeaus | O6opynoBanue st
JIaGoparopHas paboTa nabopaTopHbIX paboT W
«MccneoBanye 3aBUCHMOCTH | YIEHHUYECKHX OIBITOB  (Ha
CHJIBI ynpyroctu, | 6ase kommiekTos a1a OI'D)
BO3HUKAIOIICH B
MpYyXUHE, oT CTETIeHU
nedopmaru
10 PYKUHBD).
JIaGoparophas paboTa
«Omnpenenenue kodpdurmeHTa
11 TPEHUs! Ha TPUOOMETpEY.
JlabopaTopHas pabota O6opynoBanue st
«UccnenoBanue 3aBUCUMOCTH | 1a0OpaTOpHBIX  paboT
12 CHWJIBI TPEHUS OT CHJIBI YYCHHUYECKUX OIBITOB




| HOPMAJIbBHOT'O JAaBJICHUA.

4. I'uapocraruka (124)

IImoTHOCTE. 3amaua naps | O6opynoBanue U1
13 I'epona JIEMOHCTpAIIHA
Permrenue 3amgad moBLIIEHHON
CJIO)KHOCTH Ha pacuer
IJIOTHOCTHU
14 BEIIECTBA.
Penrenue 3amgad moBLIIEHHON O6opynoBanue 1A
15 CJI0)KHOCTH JIEMOHCTpalui
JlaBiieHHE KUIKOCTH M Trasa.
3aKkoH
16 IMTackans
17 Coo01marommecst CoCybl.
JlaboparopHast pabota O6opynoBanue st
«U3rotoBnenue MozenH | 1abopaTopHbIX  paboT U
18 ¢dboHTaHA» YUEHUYECKUX OINBITOB (Ha
JIaGoparopHas paboTa 0a3e koMIuIekToB st OI'D
«M3roroBnenue MOJIEJTA
19 (dhoHTaHa»
3akoH [lackans. /laBienue B
KHUJIKOCTSX M rasax.
['unpaBnuueckre MalluHbL.
20 CooOmiarommecs COCY/Ibl.
BrrtankuBatomias cuna. 3akoH | OGopynoBaHue TUIS
21 Apxumerna. JIEMOHCTpAINit
JIaGoparopHas pabota O6opynoBanue ams
«BrrsicHeHue yCJIOBHS | JIAOOPAaTOPHBIX  pabOT u
TJIaBaHUs YUEHUYECKUX OMBITOB
22 TEN.
bnok 3anau Ha 3akoH Ilackans, | OGopynoBanue JUIs
23 3aKOH ApXuMena. JIEMOHCTpALil
biox 3ama4g Ha 3axoH Ilackans,
24 3aKOH ApXuMena.
5. Craruka (104)
25 bnok. Peryar. ObopynoBanue JUIs
PaBHOBecHe  TBepAbIX  Tell. | ICMOHCTpAIHii
MomeHT cunelITpaBuiio
26 MOMEHTOB.
Hentp Tsokectu. | O6opynoBaHue TUTST
Uccnenosanue Pa3IUYHBIX | JEMOHCTpalUn
27 MEXaHUYECKUX CUCTEM
KombOunnpoBanHble 3a1auu,
UCTIONB3YS YCIIOBUS
28 paBHOBECHSI.
KoMOuHMpoBaHHBIE 3a7a4H,
HCTIOJB3YS YCIIOBUS
29 paBHOBECHS
JlabopaTopHas pabota O6opynoBanue st
«U3roToBnenue padoraromieii | mabopaTopHbix paboT H
CUCTEMBI OJIOKOB». | yUEHHUECKHX ONBITOB (Ha
Odopmrnenne 0aze komruiekToB st OI'D
30 paboTHI.
31 Pabota HaJl IIPOEKTOM




«baoxny.

JlabopaTopHas pabota
«U3roToBnenue padoraromieit
CUCTEMBI OJIOKOBY.

JIaboparopHast pabota ObopynoBanue s

«M3roroBnenue paboraromeld | 1abopatopHbIX  paboT u
32 CHCTEMBI OJIOKOB. YUEHHUYECKUX OIBITOB
33 Odopmnenne paboThlI. KommerorepHoe
34 3ammra npoeKTOB. obopynoBaHue
KasengapHo-temaTudeckoe mjiaHupoBanue 8 kiace
Ne ara Tema 3ansaTus Hcnonb3oBanue MpUMEYaHne
I/ | IpoBeACHUS odopynoBaHus
I[linan | ®akr LeHTpa
€CTeCTBCeHHOHAYYHOM
U TEXHOJIOTHYeCcKOi
HaNpaBJIeHHOCTEH
«Touka pocra»
1. Beenenue (14)
Beognoe 3amstme. llenm u | Komnberoreproe
3a/1a4u Kypca. Texnuka | obopynoBanue
1 0€30MaCHOCTH.
2. TenioBble siBenus (12 u)
Paznoobpaszue terioBbiX | KommerorepHoe
sBiieHuil. TersoBoe pacuidpenue | 000pyaoBaHue
2 TeJ.
JlabopaTopHas paboTta O6opynoBanue st
«I3MeHeHust UTHHBI Tena Ipu 1abopaTopHBIX paboT
HarpeBaHUU U OXJIAXKICHUM. " YICHUYICCKUX
3 ONBITOB
Tennonepenaua Habmonenue O6opynoBanue s
TEIUTOTIPOBOTHOCTH BOJIBI U JIEMOHCTpAIIHHA
4 BO3/1yXa.
JlabopaTopHas pabota O6opynoBanue st
«3mepenue ynenbHON 1abopaTopHbIX paboT
TETUIOEMKOCTH Pa3IMIHBIX " YICHUYCCKUX
5 BEIIIECTBY. oneiToB  (Ha  0aze
[InaBnenue u oTBEpICBaHUE. KoMILJIeKTOB 11t OI'D
JIaGoparopHas pabota «OTiaHBKa
6 napaWHOBOTO COJITATHKAY
JIaGoparopHas paboTa O6opynoBanue ams
«Habmoenue 3a miaBieHneM 1abopaTopHbIX paboT
TBAa» u YUEHUYECKUX
7 ONBITOB
Penrenue onmuMmuaHbIX 3a/1a4 OOopynoBanue st
Ha ypaBHEHUE TEIUIOBOTO | IEMOHCTpaIuit
8 Oananca
Pemenne onmuMnuamHeix 3a1a4 O6opynoBanue ISt
9 Ha pacy€T TEIUIOBBIX MPOLIECCOB | IEMOHCTpAIUit
10 JlaGopartopus kpuctamiorpaduu.
HcnapeHue u KOHJCHCAIHSL. Ob6opynoBanue s
11 JIEMOHCTpAITNi
12 CoctaB aTMocdepsl, O6opynoBanue s




HaOJI0ICHNE TIepexoia JIEMOHCTpAaLit
HEHACBILIICHHBIX 11apOB B
HACBIIICHHBIE.
Bnaxnocts Bo3zayxa Ha pasHbix | OOopynoBanue Ui
13 KOHTUHEHTAaX JIEMOHCTpAaIi
3. DuekTpuyeckue siBjaeHus (84)
Muxkpomup. Mogenu atoma, O6opynoBanne  JIst
14 cymectsoBasume 10 Haqaya XIX | nemoHcTpanui
Hctopust OTKpBITHUS U JEHCTBUS Komnerorepnoe
15 rajbBAHUYECKOTO JIEMEHTA obopymoBanue
Ucropus CO3aHHUs
31eKTpOoGOpHOH
16 MaIluHbI
OnbiTel Bonbra. Onexrpuueckuii | KomnbroTepHoe
17 TOK B DJICKTPOJIUTAX. 000opyIoBaHue
Pemenue onumnuanueix 3a1a4d Ha | O6opyaoBanue Ui
18 3aKOHBI IOCTOSIHHOTO TOKa JIEMOHCTpalMi
Habnronenune 3aBucuMocTu O6opynoBanue Uit
COIPOTHUBIICHUS IPOBOJIHMKA OT | IEMOHCTpaluil
19 TEMIIEPATYPHI.
JlaboparopHas padorta ObopynoBanue s
«OmnpeneneHne CTOMMOCTH 1abopaTopHBIX paboT
M3pacX0JJOBaHHOMN u YU4EHUYECKUX
ANEKTPOIHEPTUU onblToB  (Ha  0Oase
10 MOIIHOCTH MOTPEOUTENSA U 0 | KoMIUIeKToB At OI'D
20 CUETUUKY»
Pemenne onuMmnuagHbIx 3a1a4 ObopynoBanue ISt
21 Ha TEIUIOBOE JICMCTBUE TOKA JIEMOHCTpAIUH
4. D1eKTPOMATHUTHBIE ABJICHHSA (39)
DNEeKTPOMArHUTHEIE SIBICHUS. ObopynoBanue ISt
DNeKTPOU3MEpPUTENbHbIE JIEMOHCTpAINit
22 pUOOPBHI.
MarunuTHas anomanus. | O6opynoBanue s
MarsauTtHsble JIEMOHCTpALUI
23 Oypu
Pa3znoBugHOCTH
24 AJICKTPOJIBUTATEIICH.
5. OnTuyeckue sijeHus (74)
Hcrounuku cBera: TEIIIOBBIE, ObopynoBanue ISt
25 JIFOMUHECIIEHTHbBIE JIEMOHCTpAIHit
MHorokpaTtHoe n300pakeHHe
MperMeTa B HECKOJIBKUX TIOCKUX
26 3epKaJiax.
W3roToBUTH NEPUCKOII U C €TO Ob6opynoBanue s
MTOMOMUIBIO MIPOBECTHU | AEMOHCTpaLUi
27 HaOIIOICHUS
[IpakTHueckoe UCHOIb30BaHUE O6opynoBanue ISt
28 BOTHYTBIX 3€pKall JIEMOHCTpaLMi
3puTeNbHbIC UIUTIO3UH, Ob6opynoBanne  JIst
MOPOXKIAEMbIE MPETOMIICHUEM JIEMOHCTpAIIHA
29 cBera. Mupaxu.
30 Pa3BuTHe BOJTOKOHHOM ONTHKHU

Hcnonbs30BaHKe 3aKOHOB CBETa B

31

TEXHUKE




6. YesroBek u npupoaa (44)

32 ABTOMAaTHKa B HAIICH KU3HU . Kommbroreproe

33 Panno u TeneBuacHme obopynoBaHue
AJbTepHATUBHBIC HCTOUHUKHU

34 SHeprur. Buapl 2IeKTPOCTaHIINMA

KanennapHo-temaTudeckoe mjiaHupoBanue 9 kiaace

No | Jlata nmpoBenenust | Tema 3aHATHS Hcnoab3oBanue MIpUMEYaHue
/o odopynoBaHust
LHeHTpa
€CTeCTBEHHOHAYYHOM
U TeXHOJIOTHYeCKOM
HANIPABJIECHHOCTEHl
«Touka pocra»
\ Ilian \ dakrt
1. BBegenue (14)
1 Beognoe 3ansrtue. Llenu | KomnbrorepHoe
U 3a7a4u Kypca. TexHuka | o0opynoBaHue
0e30MaCHOCTH.
2. Kunemaruka (7 4)
2 Croco05bI onucaHust Ob6opynoBanue IS
MEXaHUYECKOTO JIEMOHCTpAINit
JIBUKCHHUS
3 [TpstmonuHeitHOe O6opynoBanue TUISt
paBHOMEpHOE JIEMOHCTpAIIHiA
JIBUKCHHC 1o
miockocTu? CmMoTps
n3 Kakou TOYKH
Ha0II00aTh
4 OTHOCHUTENBHOCTh ObopynoBanue TUISt
JIBUKEHHUSI. JIEMOHCTpAIHiA
CroxeHue IBMKCHUI.
3) Jlabopamopusie pabomol: | O00pyaoBaHUE IS
«3yueHne  OBUKEHHS | JTaOOpATOPHBIX paboOT U
CBOOOJTHO YUEHUYECKUX OMBITOB
1a/1a10I1Er0 Tenay,
«3yuenune
JIBIDKCHUS ~ Tela 10
OKPYKHOCTH
6 Kak u kyna mnonerena | O6opynoBaHue JUTSt
BHUIITHEBAsA JIEMOHCTpAIUH
KOCTOYKa? Pacuer
TPaCKTOPHH
JIBUKCHHUS TN u
IIEPCOHAKEN
pacckazoB P.Pacd o
MioHxay3eHe
7 Hcropuueckas O6opynoBanue TUISL
PEKOHCTPYKIIHS JIEMOHCTpaIHii
onbiToB  [ammies  mo
oTpeieNIEHUI0
YCKOPEHHUS g.
8 Onpenenenne ckopoctu | O6opynoBaHue TUTSI
PaBHOMEPHOTO JIBVDKEHUS | TEMOHCTPAIIHIA




npu
UCIOJIb30BaHUHU
TpeHaxKepa
«beroBasi TOPOKKay.

3. Innamuxa (84)

9 Cuna BOJIH, cuna | O6opynoBaHue TUTS
yOeXKICHUS UITU JIEMOHCTpAIIHA
cuna - ¢u3HYecKas
BEIMYMHA?

10 Jlabopamopnas paboma: | ObopynoBaHue ais
«3mepenue Macchl | 1abopaTopHbIX paboT U
TeIa» YUEHUYECKUX OMBITOB

11 JIBrokeHHe  Telma  1o.

JIEUCTBUEM
HECKOJIbKUX CHJI

12 JBr>xeHue cucrembl | O0OpynOBaHHE JUISL
CBSI3aHHBIX JIEMOHCTpAIHi
TeJ

13 JlabopamopHvie ObopynoBanue s
pabomui: «3yueHue n1abopaTopHbIX padoT U
TPEHHUSI CKOJIBKCHHS YUEHUYECKUX OMBITOB

14 Junamuka paBaoMepHoro | OGopymoBaHue JUISL
JIBUKCHHUS Mo | IeMOHCTpaIuit
OKPYKHOCTH

15 Hcropus pa3Butus | OGopynoBaHuE JUTSL
IIPEACTABICHUI JIEMOHCTpALUiI
0 Bcenennoit. Conneunas
cucTeMa.

16 OtkpeiTus Ha KoHuMke | OGopynoBaHue L
repa. JIEMOHCTpAIUI
[lepBrle HMCKYCCTBEHHBIE
CITyTHUKH
3emuu.

4. UmnyJabc. 3aK0H cOXpaHeHHs1 MMITYJIbca (39)

17 Kak BbI sixTy HazoBere... | KomnerorepHoe

18 PeakTHBHOE IBHXKEHHE B | 000pyH0OBaHME
IpHUpOJIC.

19 PaccnenoBanue [TII ¢ | KomnberoTepHoe
MTOMOIIIBIO obopyioBaHue
3aKOHA COXPaHEHUs
UMITYJTbCa

5. Craruka (24)

20 Jlabopamopnas paboma: | O6opymnoBaHue s
«Ormpenenenue IEHTPOB | JTAOOPATOPHBIX paboOT U
macc YYEHUICCKUX ONBITOB
pa3auuHbIX Ten  (Tpu
crioco0a)»

21 [Ipumenenne  mpocthix | KoMmbroTepHoe
MEXaHU3MOB B | 000opyaoBaHUE
CTPOUTEIIbCTBE: oT
3eMJISTHKH 10
Hebockpeba

6. Mexannveckue Kojed0aHusi M BOJHBI (34)

22 Bunpr mastHukoB u ux | O6opynoBaHue TUTS

KoJieOaHuil

JIEMOHCTpALUi




23

Yto nepeHocUT BosiHA?

24

KosebarenpHblE CHCTEMBI
B IIPUPOJE U TEXHUKE

7. DJIeKTPOMATHUTHBIE KOJIe0aHHUS U BOJHBI (24)

25 DKCrepuMeHTaIbHas KommbrorepHoe
poBepKa o0opyaoBaHue
cBOMCcTB DM BOJIH.

26 HccnenoBanmue KommerorepHoe
AJIEKTPOMArHUTHOT'O o0opynoBaHue
uznydenns CBU-neun

8. OnTuka (44)

27 . U3rotoBnenue monenu | KommnbrorepHoe
KaJIelJoCKoma. 00opyI0BaHuE

28 OKCHepUMEHTaJIbHAS Ob6opynoBanue TUISL
poBEpKa JIEMOHCTpAIIHi
3aKOHA OTPaKCHUS CBETA.

29 Jlabopamopnas paboma: | ObopynoBaHue ams
«M3mepeHnue mokazaTenst | 1abopaTOpHBIX padoT U
NPEJIOMIICHUS BOJIBD) YUECHUYECKUX OIBITOB

30 Kaxk otnnuatotcst | O6opynoBanue ISt
noKa3aTesu JIEMOHCTpAIHi
NPEJIOMIICHUSI  I[BETHOTO
CTEKJIa

9. @u3ukKa aToMa M1 AaTOMHOT0 siApa (44)

31 [Tornomenue u | KommerorepHoe
HCITyCKaHHE CBETa o0opyoBaHue
atomamu.  OnTrueckue | KommerorepHoe
CHEKTPBI. o0opyoBaHue

32 N3mepenne KIIJ
COJIHEYHOH OaTapen

33 BrnusiHrE paTnoakTHBHBIX
U3JYYCHUH Ha  KHUBbBIE
OpTaHU3MBI

34 CnocoOsbI 3aIUThl OT
PaIMOaKTUBHBIX

U3JIy4CHUN




