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HosicHuTeIbHAS 3aNIHCKA
Pabouass mporpaMma BHEYpOUYHOW JAEATENBHOCTH 1O (u3uke st 7 - 9 KIaccoB COCTaBJeHAa Ha
OCHOBE NMPHUMEPHOHN MporpaMMmsl 1o ¢usuke it 7 — 9 xnaccoB (moa peaakuueit Kysnenosa A.A.), M.:
«IIpocsemenuey», 2019 u coorBeTcTBYET
o @enepanbHomy 3akoHy «O0 obpazoBanuu B Poccuiickoit deneparun» Ne273-03 ot 29.12.2012
roja;
e O@enepanbHOMY  00pa30BaTENIbHOMY  CTaHAAPTY  OCHOBHOTO  o0mero  oOpa3oBaHWs,
YIBEpXKAEHHOMY IpHKa3zoM MunucrepcrBa oOpazoBanus U Hayku PD Nel897 ot 17.12.2010
roja;
e [lpukasy MunucrepcrBa oOpazoBanust U Hayku P® Nel577 ot 31.12.2015 r» O BHeceHuu
W3MEHEHUN B (QeaepaibHblii 00pa3oBaTeNbHBIA CTaHIAPT OCHOBHOTO OOIIEro oOpa3oBaHus,
YTBEPKAEHHBIN Tpuka3oM MunucrepctBa obpazoBanus U Hayku PD» Nel897 ot 17.12.2010
roja»
e (OOpa3oBaTenbHOM MporpaMMe OCHOBHOTO OOIIEro oOpa3oBaHus;
e VYueOHoMmy miiany OVY;
e [IpumepHO# TporpaMmMe OCHOBHOTO 0011IeT0 0Opa3oBaHus 1o (pu3nke (0a30BBIN YPOBEHB).
[Iporpamma paccuntana Ha 34 vaca — 1 gyac B Hemenro B 7 xiacce, 34 waca — 1 wac B Henenmo B §
Kknacce, 34 gaca — 1 gac B HeAemo B 9 kiracce.

JlarHas paboyvast mporpaMMa BHEYPOUHOU JESITeIBbHOCTH 1O (u3nke Jis 7 — 9 KI1accoB coCcTaBJICHA
Ha ocHoBe OOIT OO0 MBOY «/pyxunoropckas COI» u ¢ y4éToM METOAMYECKHX PEKOMEHIALNI 1O
CO3MIaHUI0 M (DYHKITMOHWPOBAHHUIO B 0011€00pa30BaTEIbHBIX OPraHU3AIMIX, PACTIOJIOKEHHBIX B CEIBCKOM
MECTHOCTH U MaJjblX TOpoAax, IIEHTPOB OOpa30BaHMsI €CTECTBEHHO-HAYYHOW U TEXHOJOTHYHOM
HanpaBiieHHocTel («Touka pocta») (yTBEpXKIEHBI pacnopshkeHHeM MUHUCTepCTBa MPOCBEIICHUS
Poccuiickoit ®eneparuu ot 12.01.2021 1. Ne P-6) m mpemycmarpuBaeT NpOBEICHUE 3aHATHH C
HCIO0JIb30BaHNEM 00opynoBaHus IieHTpa «Touka pocTay

IInanupyeMble pe3yJbTaThbl OCBOEHHMSI MPOrPaMMbl BHEYPOUHOIl [esiTeIbHOCTH «3aHUMAaTeIbHAasA
¢pu3uka» (¢ ucnoab3oBaHueM odopyaoBanns «Touka pocra») B 7-9 Kiaccax.

Peanuzanus mporpaMMsbl CrioCOOCTBYET HOCTHXKEHUIO CIASAYIOIINX Pe3yJibTATOB:

JInyHOCTHBIE:

B cepe nuuHOCTHBIX YHUBEPCATbHBIX YUEOHBIX ACHCTBUM yUaIIUXCS:

* y4eOHO-TIO3HABATENIbHBIM MHTEpEeC K HOBOMY Yy4eOHOMY MaTepuany M CrocodaM perieHus HOBOM
3a/1a4u;

* OpHEHTAllMA HAa IOHUMaHue IPUYHMH ycreXa BO BHEY4eOHOM AeATeIbHOCTH, B TOM YHCIIe HAa CAaMOAHAIIN3
U CAMOKOHTPOJIb pe3yJibTaTa, Ha aHaJIN3 COOTBETCTBHSI Pe3yJbTaTOB TPEOOBAHUAM KOHKPETHON 3a]1auu;

* CITIOCOOHOCTDH K CAMOOIIEHKE Ha OCHOBE KPUTEPUEB YCIEIIHOCTH BHEYUeOHOM 1eATeIbHOCTH;
Obyuarowuiics noay4um 603MONCHOCHb O (POPMUPOBAHUA:

* BHYTPEHHEH MO3UIMM HIKOJbHUKA Ha YPOBHE MOJIOKUTEIHHOTO OTHOIIEHHUS K IIKOJIE, MOHUMAaHUI
HE00X0AMMOCTH YUEHHUS, BBIPAKEHHOTO B NMPeo0dialaHuy y4eOHO-T03HaBaTEIbHBIX MOTHBOB;

* BBIPQXKEHHOM YCTOWYMBOM yueOHO-1I03HABATEIbHON MOTHUBAIIMU YUCHHS;

* YCTOMUMBOTO y4eOHO-TI03HABATEIBLHOIO HHTEPECA K HOBBIM OOIIMM CrIoco0aM perIeHus 3a1au.

MeranpeaMeTrHsble:

B cdepe peryasiTHBHBIX YHUBEPCAIBHBIX YU€OHBIX JCHCTBUHN yUaIuXcs:

* IUIAHUPOBATh CBOU JICHCTBUS B COOTBETCTBHMHU C ITOCTABJICHHOM 3aJaueli M YCIIOBUAMHM €€ pealu3aluu, B
TOM YHCJIE BO BHYTPEHHEM IIJIaHE;

* YYUTHIBATh YCTAHOBJIEHHBIE IIPABUJIA B INIAHMPOBAHUHU M KOHTPOJIE CIIOCO0A PELICHHUS;

* OCYIIECTBJIATH UTOTOBBIN U NOLIATOBBIM KOHTPOJIb IO PE3YIbTATY;



* OLIEHMBATh IPABUJIBLHOCTH BBIIIOJHEHMS JIEHCTBUS HA YPOBHE aJ€KBATHOM PETPOCHEKTHUBHOW OLICHKH
COOTBETCTBUS PE3YJILTATOB TPEOOBAHUSIM JIAHHOM 33]]a91 U 33JJa9HOU 00J1acTH;

* aJICKBATHO BOCIIPUHUMATh IIPEIJIOKECHUS U OLIEHKY YUUTEJIEH, TOBAPUILEH, POJUTENIEH U IPYTUX JIOACH;
* pa3nuyaTh CocoO U pe3yabTaT JSHCTBUS.

Ob6yuarowuiicss NOIYYUM 803MOICHOCHb HAYUUMCA!

* B COTPY/IHUYECTBE C YUUTEJIEM CTaBUTh HOBbIE yUEOHbIE 3a/]auu;

* IPOSIBIIAITH NTO3HABATEIBHYIO HHUITUATHBY B YUEOHOM COTPYTHHYECTBE;

* CaMOCTOATEIbHO aJ€KBATHO OLICHUBATh MPABUIILHOCTD BBITIOJIHEHUS IEHCTBUS U BHOCUTh HEOOXOUMbIE
KOPPEKTHUBBI B UCIIOJHEHHE KaK II0 X0y €r0 pean3aluy, TaK U B KOHIE AeHCTBUS.

B cdepe no3naBaTesIbHBIX YHUBEPCATBHBIX YUCOHBIX ACHCTBUH yUaIIUXCS:

* OCYHIECTBJIATH IOUCK HEOOXOoAMMON HHGOpMAIMU JJs BBIOJHEHUS BHEYYEOHBIX 3aJaHUi C
HCI0JIb30BAHNEM yUEOHOMN JIUTEpaTyphl U B OTKPHITOM HH(OPMALIMOHHOM MIPOCTPAHCTBE, SHIIMKIONEANH,
CIPaBOYHHMKOB (BKJIIOYAs AJIEKTPOHHbIE, IU(PPOBBIE), KOHTPOJIUPYEMOM MIPOCTPAHCTBE

WNHrepHera;

* OCYIIECTBJIATH 3aMKCh ((hUKCAIII0) BEIOOPOUHOM HMH(POpMAIIUK 00 OKpYKAIOIIeM MUPE U O ce0e caMoM,
B TOM 4HCIIe ¢ TomMombio nHCTpyMeHToB UKT;

* CTPOUTH COOOIIEHUS, TPOEKTHI B YCTHOM M MUCbMEHHOU (opme;

* IPOBOJUTH CPAaBHEHHUE U KJIACCU(UKALIMIO 110 3aJJAHHBIM KPUTEPHUSIM;

* YCTaHaBJIMBATh MPUUYNHHO-CIIEJCTBEHHBIE CBSI3U B U3y4aeMOM Kpyre SIBJICHUI;

* CTPOHTH PACCYXJCHHUS B (OpME CBSI3U MPOCTHIX CYXKACHUI 00 00BEKTE, €r0 CTPOCHHH, CBOWCTBAX U
CBS3aX;

Obyuarowuiics noay4um 603MOMCHOCHb HAYUUMbCA

* OCYLIECTBJISITh PACHIMPEHHBIH MOUCK MH(GOPMAIMU C UCIOJIH30BAaHUEM PECYpCOB OMONMOTEK U CETH
HNuTtepner;

* 3aMKCHIBATh, (PUKCUPOBATh HH(GOPMALIKIO 00 OKPYKAIOIIKX SIBICHUSX C MoMoIbio nHctpymeHTos UKT;
* OCO3HAHHO U MPOMU3BOJILHO CTPOUTH COOOIIEHUS B YCTHOM U MUCbMEHHOM hopme;

* OCYHIECTBJIATH BBIOOP HambOoiee S(DPEKTUBHBIX CIMOCOOOB pelieHus 3a7ad B 3aBUCHMOCTH OT
KOHKPETHBIX YCIIOBUH;

* CTPOUTBH JIOTHUECKOE PACCYXACHHE, BKIIIOYAIONIee YCTAaHOBJICHNE PUYMHHO-CIIEICTBEHHBIX CBS3CH;

* MOTYT BBIUTHM Ha TEOPETUYECKHM YPOBEHb PEIICHMs 3ajau: pElIeHHE [0 OINpeIesIEHHOMY IUIaHY,
BIIa/ICHHE OCHOBHBIMH MPUEMaMH PEIICHUS, 0CO3HAHUS JASITEIbHOCTU MO PEIICHUIO 3a/1a4H.

B chepe kKOMMYHMKATHBHBIX YHHBEPCATbHBIX YICOHBIX JCHCTBHIA yUalUXCS:

* aJICKBATHO HCIIOJIb30BaTh KOMMYHHKATHBHBIC, IPEKIC BCErO - peYeBbIC, CPEJCTBA IS PEIICHUS
Pa3IMYHBIX KOMMYHHUKATUBHBIX 3a/1a4, CTPOUTh MOHOJIOTHYECKOE COOOIICHHE, BJIAJCTh JHATIOTHYCCKOM
(bopMoOii KOMMYHHKAIIMH, UCIIOJIB3YS, B TOM 4Kcie cpenctBa U uHCTpyMeHThl KT W aucTaHIMOHHOTO
OOIIEHN;

* JIONYCKaTh BO3MOXKHOCTh CYIIECTBOBAHHWS y JIOJICH pa3IMYHBIX TOYCK 3PCHHs, B TOM YHCIIC HE
COBIAQJAIONIUX C €ro COOCTBEHHOW, W OPHEHTHUPOBATHCA HA IMO3UIHUIO IMapTHEpa B OOIICHUH U
B3aMMOJIENCTBHH,

* YUUTHIBATh PA3HBIC MHCHHUS U CTPEMUTHCS K KOOPAMHAIIMK PA3IMYHBIX TIO3HUIIUK B COTPYIHHYECCTBE;

* popmynHrpoBaTh COOCTBEHHOE MHEHHE U TTO3UIIHIO;

* JIOTOBapUBATHCA M MPHUXOAUTH K OOIIEMY pPEIIEHHI0O B COBMECTHOW AEATETHbHOCTH, B TOM YHCIE B
CUTYaIlUU CTOJKHOBEHHS HHTEPECOB;

Obyuarowuiics noayuum 603MONCHOCHb HAYYUMbCA:

* YUUTHIBATh U KOOPAUHUPOBATH B COTPYAHUUECTBE OTIUYHBIE OT COOCTBEHHON MO3UIIMU IPYTUX JIFOJIEH;
* YUUTHIBATh pa3HbIe MHEHHSI U HHTEPEChl 1 000CHOBBIBATH COOCTBEHHYIO MO3HUIINIO;

* IOHUMATh OTHOCUTEIHHOCTh MHEHHIA U TIOJIXOJIOB K PEIIEHHUIO TPOOIEMBI;

* QpPryMEHTHPOBATH CBOIO MO3UIUI0 U KOOPIWHUPOBATH €€ C MO3UIMSIMHU MapTHEPOB B COTPYAHUUYECTBE
pH BEIPa0OTKE OOIIEro pelieHrs B COBMECTHOM JIeATENbHOCTH;

* 33J1aBaTh BOMPOCHI, HEOOXOAUMBIE JJIsi OPTaHM3ALUN COOCTBEHHOU NESATENLHOCTH U COTPYAHUUYECTBA C
MapTHEPOM;

* OCYIIECTBJIATH B3aUMHBIN KOHTPOJIb U OKAa3bIBaTh B COTPYIHUYECTBE HEOOXOAUMYIO B3aUMOTIOMOIIIb.



IIpeamerHbIe:

- OPUEHTHPOBATHCS B SIBICHHUAX M 00BEKTaX OKPYXKAIOIIEro MUPA, 3HATh TPAHUILIBI UX TPUMEHUMOCTH;
- MIOHUMATh ONpeeTeHU (PU3NYECKUX BETMYHUH M IOMHUTH OIPEASIIIONUe (GopMyIbl;

- IOHMMATh KaKUM (PU3NYECKUM IPUHLUIIAM U 3aKOHAM MOJUUHSAIOTCS T€ WM UHbIE OOBEKTHI U SBICHUS
IIPUPOIBI;

- 3HAHWE MOJEIIH MTONCKA PEICHUH IS 3a/1a4 10 (DU3HKE;

- 3HaThb TEOPETHUYECKHE OCHOBBI MATEMATUKH.

- IpUMEYaTh MOJIEIH SIBJICHUN U 0OBEKTOB OKPYXAIOLIET0 MUPA;

- AHAIM3UPOBATh YCIOBUE 3a]a4H;

- nepeopMyIUpPOBATH U MOJIEIMPOBATh, 3AMEHSTh UCXOHYIO 3a/1auy APYroi;

- COCTaBJIATH IUIAH PELICHMS;

- BBIJIBUTATh U MIPOBEPATH IPeIaracMble JUisl pEIIEHUS TUIIOTE3bI;

- BJIa/IETh OCHOBHBIMU YMCTBEHHBIMH OIIEPALMSIMH, COCTABIISIOIIMMU MIOUCK PEIICHUS 3a1a4U.

Conep:xaHue NnporpaMMbl BHEYPOYHOM J1eSITeJIbHOCTH
7 Kjacc

Beenenue. Beognoe 3anstue. Llenn u 3agaun kypca. Texanka 6€30mMacHOCTH.

PoJib JKcIIepUMeHTA B :KM3HM YeJI0BeKa.

Teopus: I3ydnTh OCHOBBI TEOpPUM NOrpemHocTed. llorpemHocTn mpsiMpIX M KOCBEHHBIX H3MEpPEHUH,
MaKCHMaJbHas MOTPEIIHOCTh KOCBEHHBIX U3MEPEHH, y4eT MOTPEIIHOCTEN U3MEPEHUI MTPH MOCTPOSHUU
rpadukoB. [IpeacraBieHue pe3yapTaToB U3MEPEeHHH B hopMe TaOIuIl ¥ TpaduKOB.

IIpaxmuxa: OCHOBBI TEOPUHU TOTPEIIHOCTEH MPUMEHATh MPU BBIIIOJHEHUH SKCIIEPUMEHTANbHBIX 337a4,
MPAaKTUYECKHUX paboT. (€ MCMoJIb30BaHHeM o0opyaoBaHusi «Touka pocra»)

Xapaxmepucmuka 0CHOBHbIX 8U008 0esIMENbHOCHIU.

[IpuBoIUTH TIpUMEPHI 00BEKTOB M3ydeHUs Ppu3uku (Ppu3nueckue sBICHHS, (PU3NIECKOE TEIIO, BEIIECTBO,
¢uszudeckoe mosie). HabmromaTte M aHanmu3upoBaTh (u3nueckue sBiICHUS ((GUKCHpOBATH H3MEHEHUS
CBOMCTB OOBEKTOB, CpaBHUBaTh MX U 0000marh). [103HAKOMUTBHCS C 3KCIEPUMEHTAIBHBIM METOI0M
uccinenoBanusi npupojsl. COopka mnpubOpPoB U KOHCTPYKIuil. lcmosnp3oBaHue U3MEpPUTENIbHBIX
npuOopoB. BeinmonHenne m1a0OpaTOPHBIX M MpaKTHUYECKUX padoT. JlmarHocTuka U yCTpaHEHHE
HeucnpaBHOCTeH npubopoB. BricTpanBaHue runoTe3 Ha OCHOBAaHUH UMEIOIUXCS JAHHBIX.

MexaHnuka.

Teopusa: PaBHOMEpHOE U HEpaBHOMEpHOE JIBIKeHHe. ['paduueckoe npeacTapieHue ABMKeHUs. Pemenue
rpaduyeckux 3a/1a4, pacuer MyTyu U CpeTHEH CKOPOCTH HEpaBHOMEPHOTO NBUKeHUS. [loHsATHE HUHEPIUH U
uneptHocTH. LlenTpobexHnas cuna. [lpumenenue gaHHBIX GU3NYECKUX MOHATUNA B KUIHEACITEILHOCTH
yenoBeka. Cuia ynpyrocTtu, cuiia TpeHusl.

IIpakxmuka: ViccnenoBanue 3aBHCHUMOCTH CHJIbl YIPYTOCTH, BO3HHMKAIOUICH B MpYXKHHE, OT CTEIEHU
nepopmarnuu npyxkunbel. OnpeneneHue kodPQuiieHTa TpeHHs Ha TpuOomeTpe. (¢ MCNOJb30BAHHEM
obopynoBanusi «Touka pocray)

HccnenoBanue 3aBUCUMOCTH CUITBI TPEHUS OT CHIIBI HOPMAJIBHOTO JIaBJICHHUS.

Xapaxmepucmuka 0CHOBHBIX 8U008 0esIMENbHOCHIU.

Amnanus tabnun, rpadukos, cxem. [louck oObscHeHNs HabMOgaeMbIM COOBITHAM. OTpeieieHne CBOWCTB
npuOOpPOB MO uepTekaM U MOJENsIM. AHaTU3 BO3HUKAIOIIUX MPOONeMHBIX cuTyauuid. M3o0paxkarhb
CUCTEMY KOOpPJMHAT, BHIOMPATh TE€JIO OTCUYETA U CBSA3BIBATH €r0 C CUCTEMOU KoopauHat. Mcnons3oBaTh
CUCTEeMY KOOpJIMHAT s H3Y4YeHHUS TMPSAMOIMHEHHOTO JABMKeHus Tena. COopka mnpuOOpoB U
KOHCTpyKIui. lMcnonp3oBaHue W3MEpPUTENBHBIX NPUOOPOB. BrImomHeHWe  mabOpaTopHBIX U
MPAKTUYECKUX padoT (¢  ucmojab3oBaHueM odopynoBanusi «Touka pocrta»). JluarHocTHKa W
yCTpaHEHHE HEUCIPAaBHOCTEH MpuOOpoB. BricTpanBaHue rumote3 Ha OCHOBAHMU MMEIOIIMXCS TAHHBIX.
KoHcTpynpoBanue u MojenupoBaHue. BpIMONHEHUE 3aJaHWil MO YCOBEPIISHCTBOBAHHUIO MPUOOPOB.
Pa3paboTka HOBBIX BapUaHTOB OMBITOB. Pa3paboTka u mpoBepKa METOIUKU IKCIIEPUMEHTAILHOM paOOTHI.
PaGora B MamnpIx Tpymmax. AHaIU3UPYIOT, BHIOMPAIOT W OOOCHOBBIBAIOT CBOE pEIlICHUE, IEHCTBHUSL.
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[IpencraBieHue pe3yapTaTOB MAPHOM, IPYNIIOBOM AEATENIBHOCTH. YYacTUE B AUAJIOre B COOTBETCTBHUHM C
IIpaBUJIAMU PEUEBOTO MOBEICHUSI.

I'mapocraTuka.

Teopus: 3akon Apxumena, 3akoH [lackaisg, ruapocTaTHYecKOEe AaBJICHUE, COOOIIAIOIIMECS COCY/bI,
TUIPABINYECKAC MAITUHEL.

Ilpakmuka: 3adauu: BHITAJKMBAIOIIAs CHUJIa B  pa3JIMYHBIX CHCTEMax; MpUOOpPHl B 3agavax
(coobmaronuecs: CoCy/pl, THAPABIHYSCKHAE MAIIMHBI, PhIYard, OJIOKH).

DKCIEepUMEHTAIBHBIC 3a/IaHUS:

1)usmepenue cuiibl Apxumena,

2)u3MepeHre MOMEHTa CUJIbI, IEHCTBYIOILErO Ha phlyar,

3)usmepenue pabOThl CUJIBI  YOPYTOCTH TMPU TOABEME TIpy3a C TIOMOIIBI0 TMOABMKHOTO WM
HETOIBMKHOTO 0JI0Ka(C HCNo/Ib30BaHueM 00opyaoBanus «Touka pocray)

Xapaxmepucmuka 0CHOBHBIX 8U008 0esIMENbHOCIU.

Ananu3 Tabnui, rpaduxoB, cxem. [louck oObsicHeHUs] HaOmMOgaeMbIM cOOBITHAM. COOpKa MPUOOPOB U
KOHCTpyKIui. Mcmonp30BaHWe  HM3MEpPUTENBHBIX MPUOOpPOB. BrimonHeHwe  1abOpaTopHBIX U
MpakTUYecKuXx padoT. [lnarHoctrka u yCcTpaHeHHE HEUCIIpaBHOCTEH mpuOopoB. BricTpanBanue rumotes
Ha OCHOBAaHHWM UMEIOIIMXCS JaHHbIX. KOHCTpynpoBaHue W MojenupoBanue. Pabora B MalbIX Tpymmnax.
AHaTM3UPYIOT, BBHIOMPAIOT U O0OOCHOBBIBAIOT CBOE pelleHue, AeUcTBUs. llperncraBieHue pe3yabTaToB
MapHOM, TPYNMHOBOM JaesTeapbHOCTH. [loAroToBKa COOOMIEHMN W JOKJIQJ0B. YYacTHEe B JUajore B
COOTBETCTBUU C MPABUIAMH PEUEBOT0 MOBEICHUS.

Craruka.

Teopus: bnok. Peryar. PaBHoBecume TBepAbIX Ten. YcioBHs paBHOBecHsA. MomeHT cwibl. [IpaBuio
MoMeHTOB. llenTp Tsxectn. MccnmemoBaHue pasmUyYHBIX MEXaHWUYECKHX cHUCTeM. KomMOWMHMpOBaHHBIE
3aJlauM, UCIOJIb3YS YCIOBHS PaBHOBECHSI.

Ilpakmuka: VI3roToBNeHNE pabOTAIOIEH CUCTEMBI OJIOKOB.

Xapaxmepucmuka 0CHOBHbIX 8U008 0esIMENbHOCHIU.

Amnanus Tabmui, rpadukoB, cxeM. [Touck oObsicHeHus: HabM01aeMbIM COOBITHAM. OTpeesieHne CBOMCTB
npuOOpoB MO uepTekamM M MOAENAM. AHalu3 BO3HHMKAIOMIMX MpoOJleMHBIX curyanuil. HaGmionats
NeCTBHE MPOCThIX MEXaHU3MOB. [103HAKOMUTBCA € PU3NUECKON MOJIENbIO «aOCOMIOTHO TBEPIIOE TEIIO.
Pemats 3aaun Ha mpuMeHeHue ycaoBusi(IpaBuiia) paBHOBecUs peiuara. [I[puMeHsTs ycinoBue (IIpaBuiio)
paBHOBECHS phluara i OObsICHEHHS JEHCTBUS pa3IMUHbIX HHCTPYMEHTOB, UCIIOJIb3YEMBIX B TEXHUKE U
B ObITy. COOpKa mpuOOPOB M KOHCTPYKIMH. Mcnonp3oBaHue M3MepUTENbHBIX NpUOOpoB. BeinonHenue
mabopaTOpHBIX W NPAKTHUYECKUX padoT. JluarHocTuka W YCTpaHEHHWE HEHCIPABHOCTEH MpHOOPOB.
BricTpanBaHue ruUMoTe3 Ha OCHOBAHWMU HMMEIOMIMXCS JaHHBIX. KOHCTpyHpoBaHuWE M MOJEIHMPOBAHUE.
Brinosinenue 3aaHuil O yCOBEPILIEHCTBOBaHUIO NpuOOpoB. Pa3zpaboTka HOBBIX BapHAHTOB OIIBITOB.
Pa3paboTka u mpoBepka METOIMKU IKCIEPUMEHTAIbHON pabOThI.

PaGora B ManbIx rpymnmnax. AHaJIU3UPYIOT, BBIOMPAIOT U OOOCHOBBIBAIOT CBOE pEIlIEHUE, ICHCTBHUS.
[IpencraBienue pe3ynbTaToB MapHOM, IPYNNOBOM AesTenbHOCTH. [ToAroTOBKa COOOIICHH U JOKIIAI0B.
OcCyIIecTBIAIOT CaMOOLEHKY, B3aMMOOILICHKY JESTEJIbHOCTH. YUacTHEe B JUAIOre B COOTBETCTBUHU C
MIpaBUJIAMH PEUEBOTO TIOBEICHUSI.

8 kiacc

TenioBble ABJIEHHUS.
TennoBoe pacmmpenue ten. [Ipouecchl miaBieHus U OTBEPAEBAHUS, UCTIAPEHUS U
KoHJeHcanuu. Termnonepeaaya. BrnaxxHoCcTh BO3Tyxa Ha pa3HbIX KOHTHHEHTAX.
Jemoncmpayuu: 1. Habmonenue TastHus 1bJa B BOJIE.
2. CKOpOCTh UCHIAPEHUS PA3NMYHBIX KUKOCTEH.
3. TerutoBbIe qBUTATENU OYIYIIETO.
Jlabopamopuwvie pabomul (¢ ucnoab30BaHueM 060opyaoBanus «Touka pocray)
1. I3sMeHeHus JUIMHBI TeJla PU HarpeBaHUH U OXJIAXKICHHH.
2. OrnuBKa napadUHOBOTO CONIATHKA.
3. HaGmoaenue 3a miaBJIeHUEM JIbJa
4. OT yero 3aBUCUT CKOPOCTb UCTIAPEHUS KUKOCTHU ?



5. HaGmroieHre TemmonpoBOAHOCTH BOJIBI U BO3/IyXa.

Xapaxmepucmuka 0CHOBHBIX U008 0esIMENbHOCIU.

CamocrosTenbHO (POPMYIUPYIOT MO3HABATEIBHYIO 33/a4y. YMEIOT C IOMOIIBIO BOMPOCOB JOOBIBATH
HezocTalyo nHpopMaruio. Mcrnonb3oBanne n3MepuTeNbHBIX TPUOOPOB. BhIinonHeHne 1ab0opaTopHbIX
U TpaKTHYECKUX paboT. J[MarHocTuka M ycTpaHEHHWE HEUCIpaBHOCTeH mpuOopoB. BricTpamBanue
TUIIOTE3 Ha OCHOBAaHUU MMEIOIIKXCS TaHHBIX. KOHCTpynpoBaHue U MOIEIMpPOBaHHE.

BrimonHeHnue 3amaHuii 10 yCOBEPIICHCTBOBAHUIO MPUOOPOB. Pa3paboTka HOBBIX BapHaHTOB OTIBITOB.
Pa3paboTka ® TpoBEepKa METOIWKH OSKCIICPUMEHTAILHON paboThl. PaboTra B MallbiX Tpymmax.
AHaIM3UPYIOT, BBHIOMPAIOT U OOOCHOBBIBAIOT CBOE pellleHue, AeucTBus. llperncraBieHue pe3yabTaToB
[IapHOM, TPYNIOBOM JESITENbHOCTU. YYacThe B JMAJIOre B COOTBETCTBUM C IIPAaBHJIAMH PEUYEBOIO
MIOBEACHUS.

JJIeKTprUYecKHe sBJIeHUA.

Mukpomup. Mogenu aroma, cymecrtBoBaBmime 10 Havdana XIX. Hcropuss OTKpeITMS M AEUCTBUSA
rajibBaHUYeCKOro ojemeHTta. HMcropus cosmanusi anektpodopHoit mammubl. OneiT  Bombra.
DNEeKTPUYECKUH TOK B DJIEKTPOIUTAX.

Hemoncmpayuu: (¢ icnosib3oBanueM odopynoBanus «Touka pocray)

1. Monenu atoMoB.

2. 'albBaHUYECKUE PTIEMEHTBHI.

3. PaboTa anexktpodopHOii MaITuHEI.

4. OnbiTel Bonsta u ['anpBanm.

Jlabopamopusie pabomul:

1. Co3nanue raTlbBaHUYECKUX 2JIEMEHTOB U3 MOJPYYHBIX CPEJICTB.

2. DIIEKTPUYECKHI TOK B )KUJIKOCTSX.

Xapakmepucmuxa OCHOBHBIX BUJIOB JI€ATE€IbHOCTH:

VYrpaBistoT CBOEH IMO3HABATEIHHOM W y4eOHOM JeATEIBHOCTHIO IOCPEACTBOM TOCTAHOBKU IICJICH,
IJIJAHUPOBAHUS, KOHTPOJIS, KOPPEKIUU CBOUX JIEWCTBUI M OLICHKH YCIIEIIHOCTU ycBOeHMs. CpaBHHUBAIOT
cnoco0 ® pe3yabTaT CBOMX JEWCTBHH ¢ 00pa3loM - JHUCTOM compoBoXaeHUs. OOHapyKHUBAIOT
oTkoHeHUs. OOIyMbIBAIOT MPUUYMHBI OTKJIOHEHUH. OCYyIIECTBISIOT CAMOKOHTPOJb U B3aUMOKOHTPOJIb.
Hcnonb3oBanne W3MEpPUTENBHBIX MPUOOPOB. BpinonHeHne 1abopaTOpPHBIX W MPAKTUYECKUX PAOOT.
JluarHoctuka M YCTpaHEHUE HEHCIpaBHOCTEHl mpubopoB. BricTpanBaHue TrunoTre3 Ha OCHOBAHHUU
nMerImuxcs 1aHHbIX. KoHCTpyrpoBaHue U MOJEIHPOBAHUE.

DJIEeKTPOMATHUTHDIE SIBJICHUS.

MaruutHoe moje B BemectBe. MaruutHas aHomanus. MarnuTtHele Oypu. PasHoBuaHOCTH
ANIEKTPOU3MEPUTENLHBIX MTPUOOPOB. Pa3HOBUIHOCTH 3JIEKTPOABUTATEINICH.
Hemoncmpayuu (¢ ucnoJib3oBaHneM odopynoBanusi «Touka pocra»):

1. HarnsigHOCTH NOBEIEHUS BEIIECTB B MATHUTHOM TIOJIE.

2. [Ipe3eHTariyl 0 MarHUTHOM I10JI€ 3eMJIM M O MAarHUTHBIX OypsIX.

3. leMoHCTpanys pa3HOBUAHOCTEH IEKTPOU3MEPUTEIHHBIX TPUOOPOB.

4. HarnsimHOCTh pa3HOBUAHOCTEH 3JEKTPOIBUTATENECH.
Jlabopamopusie pabomul.: 1. ViccnenoBanue pa3indHbIX AIEKTPOU3MEPUTENBHBIX IPUOOPOB.
Xapakmepucmuka OCHOBHBIX U008 0esIMENbHOCHIU:

YOpaBnsOT CBOEW MO3HABATEIbHOW M Y4eOHOW JeATEIbHOCTHIO IMOCPEICTBOM TOCTAHOBKHU LENEH,
MJIJAHUPOBAHUS, KOHTPOJISl, KOPPEKIIUU CBOUX JIEUCTBUI M OLIEHKU YCIIEIIHOCTH yCBOeHHUs. CpaBHUBAIOT
croco0d ¥ pe3ynbTaT CBOUX JEGUCTBUNM € 00pa3slioM - JUCTOM COMpPOBOXIeHHS. (OOHapYyKUBAIOT
oTkoHeHUs. OOAyMBIBAIOT MPUYHHBI OTKIOHEHHUH. OCYIIECTBISIOT CAMOKOHTPOJIb U B3AUMOKOHTPOb.

OnTnyeckne sIBJICHHUS.

HcTounuku cBeTa: TEIUIOBBIE, TIOMUHECIIEHTHBIE, HCKYCCTBEHHBIE. 3roToBieHne kaMmepsl - 00CKypa H
UCCIIeIOBAaHUE M300paKEeHUsT C TOMOINBID MoJend. MHOTOKpaTHOe H300paKeHUue TMpeaMera B
HECKOJIbKUX IUIOCKUX 3epKayiaX. V3roTOBUTH MEPUCKON U C €ro MOMOIIBI0 TMPOBECTH HAOIIOICHMS.
[IpakTHueckoe UCIOIb30BAHNE BOTHYTBIX 3€pKajl. 3pUTENbHbIEC WILIIO3UHU, IOPOKIAEMbIE PETOMICHUEM
cBera. Mupaxu. Pazputre BoJIoKOHHOM onTukH. Vcroap30BaHNe 3aKOHOB CBETA B TEXHUKE.



Hemoncmpayuu (¢ ncnosib3oBannem odopynoBanus «Touka poctay)

1. PaznuyHble MCTOYHHUKYU CBETA.

2. U3o6paskenue mpeaMera B HECKOJIBKUX TIOCKUX 3epKajiax.

3. N300pakeHre B BOTHYTHIX 3epKaax.

4. Vicnosib30BaHUE BOJIOKOHHOM ONTHUKH.

5. YcrpoiicTBo (hoToamnmaparoB, KHHOTIPOSKTOPOB, KaJICHI0CKOIIOB.

Jlabopamopnvie pabomul:

1. U3roToBnenue kamepsl - 00CKypa U UCCIIEIOBAaHUE U300paKEHUS C IOMOLIbIO MOJEIIH.

2. IlpakTuyeckoe MpUMEHEHHE TUIOCKHUX 3€pKall.

3. [IpakTHueckoe UCIOIb30BAaHUE BOTHYTHIX 3€pKal.

4. M3roToBiieHUE NEPUCKOTIa U HAOJIIOIEHUS C IIOMOILIBIO MOJEIH.

Xapaxmepucmuka 0CHOBHBIX 8U008 0esIMENbHOCIU.

VYrpaBnsitoT CBOEH IMO3HABATEIHPHOM W y4e€OHOHM JesATEeIBbHOCTHIO TOCPEICTBOM IOCTAHOBKH IIEJIEH,
TJITAHUPOBAHUS, KOHTPOJISI, KOPPEKIIUU CBOMX JEHCTBUM U OIEHKH YCIEITHOCTH YCBOEHUA. Brimenstor u
GopMYyIUPYIOT TMO3HABATEIBHYIO II€JIb. BBIIEISIOT KOJWYECTBEHHBIE XapaKTEPUCTUKH OOBEKTOB,
3a/laHHbIe cioBaMU. [IpMHUMAIOT MO3HABATENBHYIO II€JIb M COXPAHSIOT €€ MPU BHITIOJHEHUH YYEOHBIX
neiictBuit. OCO3HAIOT CBOM JICUCTBUS. IMEIOT HaBBIKM KOHCTPYKTUBHOTO OOIIEHUSI B MAJIBIX T'PYyTIIaX.

YesioBek 1 npupoaa

ABTOMaTHKa B Hamenl Xu3HU. [Ipumepsl HCHOJIB30BaHUS AaBTOMATHYECKHX YCTPOWCTB B HayKe, Ha
Mpou3BOJICTBE U B ObITYy. CpencTBa cBs3u. Paano u teneBuaeHne. AbTepHATUBHBIC HCTOYHUKH SHEPTHH.
Bunpr snekrpocraniuii. HeoO0XoauMOCTh SKOHOMHH TPUPOTHBIX PECYPCOB M HCIOJIH30BAHUS, HOBBIX
AKOJIOTUYHBIX U O€30MacHBIX TeXHOJoTH. Hayka n 6€301macHOCTh JTIO/CH.

Jlemoncmpayuu: 1. hoTOMaTepUabl U CIANIBI 10 TEME.

Jlabopamopuwsie pabomul: 1. I3yuenne n1eCTBUN CPEACTB CBSA3H, PAJIMO U TEICBUICHHUSL.
Xapaxmepucmuka 0CHOBHbIX 8U008 0esIMENbHOCHIU.

CamocrosaTensHO (GOPMYIHPYIOT TMO3HABATEIBHYIO 3a/ady. YMEIT (WJIM pPa3BUBAIOT) CIIOCOOHOCTH C
MTOMOTIIHIO BOIIPOCOB JOOBIBATh HEOCTAIONTYIO HH(OPMAITHIO.

9 kJjacc

Kunemaruka
CriocoObl  omucaHusi MexaHuueckoro aBmwkeHusa. Cucrema ortcuera. [IpsmonuHeiiHOoe IBMXKEHUE.
[IpsimonuHeitHOe paBHOMEPHOE JIBHXKEHHE TT0 MI0cKOoCcTH. [lepemelnienue u CKOpoCcTh MpH paBHOMEPHOM
MPSMOJUHEHHOM JIBIKEHUH TIO IJIOCKOCTH. OTHOCHUTENBHOCTh JBHXKEHUS. CroxeHHe ABIKEHHUM.
[TpuHnun He3aBUCHUMOCTH JABIKeHUH. KpuBonuHeliHoe ABIKeHUe. J[BwkeHue Tena, OpOIIEHHOTO MO
yIJ0M K ropu3oHTy. PaBHOMepHOE IBMKEHHE MO OKPY)KHOCTU. YTioBasi ckopocTh. [lepuon u dactora
Bpaimienus. CKopocTb
U YCKOpPEHHE MPU PaBHOMEPHOM JIBHKEHUHU IO OKPYKHOCTH.
Jlabopamopnule pabomui(c cNoJib30BaHueM o0opynoBaHusi «Touka pocray):

1. Wsyyenwue nBuxeHus: CBOOOHO MaJAOLIETO Tena.

2. VI3yueHue NBUKEHUS MO OKPYKHOCTH.
IIpumeprvie memvl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM:

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO MABMXKEHHS TPU HCIHOJIB30BAaHUU TpeHaxepa «Oeromas

JTOPOKKAY.
2. Vcropuueckas pPEKOHCTPYKIHMS OMBITOB lanuies MO OMpeNeNeHHI0 YCKOPEHHUS CBOOOIHOTO
MajeHust TeTl.

3. Tlpuniumns paboTsl TPUOOPOB AJISE U3MEPEHUS CKOPOCTEN U YCKOPEHUH.

4. TlpumeHeHue cBOOOHOTO MaACHUS U1 U3MEPEHUS PEeaKIIUU YelOBeKa.

5. Pacuer Tpaekrtopun IBUKEHHS MTEPCOHAXEH pacckazoB P.Pacmy.
Xapaxmepucmuka OCHOBHbIX 8UO08 OesmelbHOCMU. YTeHUe U OOCYXKJICHHE TEeKCTa CTaTeil WHTEpHET-
caiToB, oOCyXJeHHE JOKIAI0B U MPE3EHTAINA, COCTABIEHHE U PelIeHHe 3a/1a4, 00CyKIeHHe CIIoco00B
pemenus (moaroroska k OI'D no ¢usuke).



Jlnnamuka
WNuepunaneupie cucreMbl orcdera. Cuna. 3akoHbl HbproToHa. [IBmkeHue Ttena moj AeWCTBHEM
HECKOJIbKMX CWI. [IBM)KEHHE CHCTEMbl CBA3aHHBIX Tell. JlMHaAaMMKa paBHOMEPHOIO JBMXKEHHUS
MaTepHUAIbHOM TOYKH 10 OKpPYXHOCTH. Kiacchl cuil. 3aKOH BCEMUPHOI'O TATOTEHUs. J[BH)KEHUE IJIAHET.
UckyccrBennsie cnyrHuku. ConHeuHas cuctema. Mcropus pas3Butus mnpezictaBieHuil o BceneHHOI.
Crtpoenue u 3Bosronus Beenennoii.
Jlabopamopnule pabomul(c NcNoJib30BaHUEM 00opynoBaHusi «Touka pocray):

1. WM3mepeHue Macchl Tella ¢ UCMOIb30BAaHUEM BEKTOPHOIO Pa3JI0KEHHS CUJIBL.

2. V3ydeHume KWMHEMAaTUKH W JMHAMUKHA DPAaBHOYCKOPEHHOTO JABIDKEHHS (HAa TpPUMEpPE MAalluHbI

ATByna).

3. U3yueHue TpeHHUs CKOJIBLKEHUSI.
IIpumepnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

1. HUcropuueckasi peKOHCTpYyKLUs onbITOB KynoHa 1 AMOHTOHA MO ONPEEIEHUIO0 BEIUUHUHBI CUIIbI

TPEHUSI CKOJIbKEHHUS.

2. TlepBble HCKYCCTBEHHBIC CITYTHUKH 3€MJIH.

3. Kak otiimyarotcst MexaHHUYECKHE MPOIECCHl Ha 3eMle 0T MEXaHMYECKUX MPOIECCOB B KOcMoce?

4. Tena Conneunoit cuctembl. OTKPBITHS HA KOHYHKE Tepa.
Xapaxmepucmuka OCHOBHLIX U008 OesimelbHOCMU. YTEHNE U OOCYXJEHHE TEeKCTa CTaTel WHTEepHeT-
calToB, OOCY)KJIEHHE JOKJIAI0B U MPE3CHTAINM, COCTABJICHUE U PEIICHUE 3a7a4, 00CYKJICHHE CIIOCO00B
pemenus (moaroroska k OI'D no ¢usuke).

HMnyibce. 3akoH coxpaHeHHs HMITYJIbCA
Nmnynec. M3MeHeHne uMityiibca MaTepualibHOM ToOUkd. CucTeMa Tell. 3aKOH COXpPaHEHUsI UMITYJIbCa.
IIpumepnvie memol NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

1. PeakTtuBHOE JBM)KEHHE B MIPUPOJIE.

2. Paccnenosanue JITII ¢ momMomibio 3aKOHA COXpaHEHUsI UIMITYJIbCa.
Xapaxmepucmuka OCHOBHLIX 8UO08 OesimeNlbHOCMU: YTeHNEe U OOCYXKJEHHE TEeKCTa CTaTeil MHTEepHeT-
calToB, OOCY)KJIEHHE JOKIAI0OB U MPE3CHTAIMM, COCTABJICHUE M PEIICHUE 3a7a4, 00CYKJICHHE CIIOCO00B
pemenus (moarotoska k OI'D mo ¢uzuke).

Craruka
PaBHoBecue Tena. MoMeHT cuiibl. Y ClIOBUS paBHOBECHUs TBEpAOTO Tena. [IpocThie MexaHU3MBL.
Jlabopamopnwvie pabomul(c Hcnob30BaHueM 00opyaoBanus «Touka pocra»):
Omnpenenenre HEHTPOB MAcC Pa3IUYHbIX TeJ (TPU COC00a).
IIpumepnvie memol NPOEKMHBIX U UCCIEO08AMENLCKUX pAOOM:

1. TIpumeHeHHE MPOCTHIX MEXaHU3MOB B CTPOUTENBCTBE: OT 3EMIISIHKH 10 HeOOoCKpeoba.

2. HccnenoBaHue KOHCTPYKIIMH BEJIOCUTIEAA.
Xapaxmepucmuka OCHOBHbIX U008 OesmelbHOCMU. YTeHHe U OOCYXKJICHHUE TEeKCTa CTaTeil WHTEpHeT-
caiiToB, oOcyXAeHHEe JOKIA0B U MPe3eHTAIN, COCTABICHHE U PelIeHHe 3a/1a4, 00CyKIeHHe Crioco00B
pemenus (moaroroska k OI'D no ¢usuke).

Mexanuveckune Koj1e0aHusl U BOJTHBI
Mexanuueckue  konebanus. IlpeoOpasoBanue  SHEprMM TpPU  MEXAHUYECKUX  KOJeOaHHX.
MaremaTHueckiuii U NpYXUHHBIA MasTHUKU. CBOOO/HBIE, 3aTyXaloIlMe M BBIHYXJIECHHBIE KOJICOaHMS.
Pe3zonanc. Mexannueckue BOJIHBIL. J[JIMHA M CKOPOCThH BOJIHBI. 3BYK.
Jlabopamopnule pabomui(c ncnoab30BaHneM o6opynoBanus «Touka pocray):
N3yuenue koneGaHUH HUTSIHOTO MasTHHKA.
IIpumepnvie memvl NPOEKMHBIX U UCCIEO008AMENLCKUX PAOOM.:

1. CrpyHHbBIE MY3bIKaJIbHbIE HHCTPYMEHTHI.

2. KoneGarenbHble CUCTEMBI B IPUPOJIE U TEXHUKE.
Xapakmepucmuka OCHOBHBIX 8UO08 OesameNbHOCMU: YTeHHE U O00CYXJEHUE TEKCTa CTaTeil MHTEepHeT-
caiiToB, 00CYyX/IeHHE OKJIAJ0B U MPe3eHTalUil, COCTaBJIEHUE U pEIIeHue 3a/1a4, 0OCYyKJIeHHEe CIIocO00B
pemenus (moaroroska k OI'D no ¢usuke).



JIEKTPOMarHUTHbIe K0JIe0aHUsI U BOJTHBI

[lepemennsiii snexkrpuueckuii Tok. KonebatenmpHbIE KOHTYp. BbIHYXIeHHble U cBoOOmHBIE OM
Kosiebanus. DM BOJIHBI U UX CBOWCTBA.

IIpumepHvie membl NPOEKMHBIX U UCCIE008AMENLCKUX PADOM.:

[IpuHIMIBI PaTUOCBSI3U U TEIEBUICHMUSL.

Bnusinue OM u3nydyeHuil Ha KUBbIE OpPraHU3MBIL.

W3roTtoBiieHne ycTaHOBKH /7Sl IEMOHCTPALIUHU OTIBITOB 1o OMMU.

OnexTpoMarHuTHoe uzinydeHne CBU-neun.

HcToprueckas peKOHCTPYKLUS ONBITOB AMIIepa.

Xapaxmepucmuka OCHOBHBIX 8UO08 OesmeNbHOCMU. YTEHNE U OOCYXKIEHHE TEKCTa CTaTel MHTEpHeT-
calToB, OOCYXKJIeHHE JOKJIAI0OB U MPE3CHTAINM, COCTaBJICHUE U pEIIeHUE 3a/1a4, 00CyKIeHHE CrlocoO0B
pemenus (noaroroska k OI'D no ¢usuke).

agkrwbE

Onruka
Wcrtounuku ceera. [leiicTBust cBeTa. 3aKOH NPSIMOJIMHEWHOTO PACIIPOCTPAHEHUSI CBETA. 3aKOH OTPa)KeHUs
cBeta. [locTpoeHune n3o0paxeHnil B MIOCKOM 3epKasie. 3aKOH MPEJIOMIICHHS CBETa Ha IJIOCKON T'paHUIe
JBYX OJHOPOJHBIX Tpo3pauHbiX cpen. Ilpemomiienne cBera B mpusme. [ucmepcusi cBera. SBneHue
MOJTHOTO BHYTpeHHero orpaxkeHus. JIun3el. Tonkue nuH3BL [locTpoeHne M300pakeHM, CO3/1aBaEMBIX
TOHKUMHU JIH3aMU. [ 11a3 u 3perne. Ontudeckre mpruoopsl.
Jlabopamopnvie pabomul(c Hcoib30BaHHeM 00opyaoBaHus «Touka pocTa»):

1. DkcnepuMmeHTaNbHAS TPOBEPKA 3aKOHA OTPAKECHHUS CBETA.

2. VI3MepeHwue mokasaress MPeTOMIICHHS BOIBL.

3. H3mepenne GOKYCHOTO pacCTOSTHUS COOMPAFOIICH JTUH3BI.
IIpumepnvie memol NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

1. Wcropus uccnenoBaHusi CBETOBBIX SIBJICHUI.

2. Hcropudeckas peKOHCTPYKIHS Teneckoma [ amwes.

3. U3srorosieHue KajaeiIocKoIa.
Xapaxmepucmuka OCHOBHLIX U008 OesmelbHOCMU. YTeHNE U OOCYXKJEHHE TEeKCTa CTaTeil MHTEepHeT-
caiiToB, oOCyXJeHHEe JOKIAJ0B U MPe3eHTAIlN, COCTaBlIEHHE U pelIeHUE 3a1a4, 00CYyKIeHHe ClIocO00B
pemenus (moarotoska k OI'D mo ¢uzuke).

Du3MKa aTOMa U ATOMHOI0 /ApPa
Crtpoenne aroma. llormomeHne © WCIycKaHue cBera artoMaMu. ONTHYECKHE CHEKTPbl. OIBITHI
Pesepdopna. Ilnanerapuas monmens atoma. CTpoeHHE aTOMHOTO sapa. 3apsioBO€ U MacCOBOE YHCIIA.
SnepHble cuibl. DHEPrus CBSI3M AaTOMHBIX siiep. 3aKOH pPagUOaKTHBHOTO pacnaaa. Anbda- u Oera-
pacnaznpl. IlpaBuna cmerienus. SnepHele peakiuu. JleneHue u cuHTE3 sjaep. SlnepHas SHepreTuka.
Uctounuku snepruu ConHua u 3Be3A. Perucrpanus siaepHbIX H3iyueHUi. BiusHue paguoakTHBHBIX
U3ITy4YeHUH Ha KUBbIe OpraHu3Msbl. Jlo3umeTpus. DKoIoruyeckue npooaeMsbl sIePHON SHEPTETUKH.
Ipumepnvie memvl NPOEKMHBIX U UCCIEO08AMENbCKUX PAOOM:

1. Hcropwus uzydeHus aToma.

2. Wsmepenue KIIJI comHeuHoii 6aTapen.

3. HeBuaumple U3Ty4eHUS B CIIEKTPE HATPETHIX TE.
Xapaxmepucmuka OCHOBHbIX U008 OesmelbHOCHmU: YTeHUe U OOCYXKJICHHE TEeKCTa CTaTeil WHTEepHET-
caiiToB, 00CYX/IeHHE JOKJIAJ0B U MPE3eHTalUil, COCTaBJIEHUE U pEIIeHUEe 3a/1a4, 0OCYyKJIeHHEe Croco00B
pemenus (moaroroska k OI'D no ¢usuke).

®opmbl OpraHu3anuu 00pa3oBaTeJLHOI0 Mpouecca:
- TpyIIIOBas;

- UHAUBUYyaJIbHAas;

- (ppoHTaANBHAS.

Beaymme TexHosoruu:



Hcnonb3yloTcsi  AIIEMEHTHl  CIEAYIOIIMX  TEXHOJIOTHH: TMpOoeKTHas, npobieMHOro  oOydeHus,
MH(POPMAIMOHHO-KOMMYHUKAIIMOHHAS, KPUTHYECKOTO MBILIUICHHS, TPOOJIEMHOTO THAJIOTa, UTPOBAsL.
OcHoBHBIE MeTO/IbI PA00THI HA YPOKe:

Benymumu  merogamu  0OydeHHs  SBISIOTCSA:  YAaCTUYHO-TIOMCKOBOM, METOJ  MaTeMaTHUYECKOTO
MOJIEJIMPOBAHUS, AKCUOMATUYECKUI METO/.

DopMBbI KOHTPOJIA:

Tak Kak 3TOT Kypc SIBJISETCS TOTIOTHUTEILHBIM, TO OTMETKA B 0aJjlaX HE CTaBUTCS.

VYyamuiics yuutcs oleHUBaTh ce0sl U APYrux caM, 4TO IMO3BOJISIET pa3BUBATh YMEHUS CaMOAHaIW3a U
CIOCOOCTBYET pPa3BUTHIO CAMOCTOSITENIFHOCTH, KaK CBOWCTBY JIMYHOCTH Yydallerocs. BeisBieHue
IIPOMEXYTOUHBIX U KOHEUHBIX PE3YJIbTaTOB YYaIIUXCs MPOUCXOAUT Yepe3 MPaKTUUECKYIO JIeATEIbHOCTD;
3ayeTHbIEe PaOOTHI:

* TeMaThuyeckas MoJ00pKa 3a7ay pa3jIMdyHOTO YPOBHS CIIO)KHOCTH C IPEACTaBICHUEM pa3HbIX METOJIOB
pCLICHUSI B BHJIC TEKCTOBOI0 AOKYMEHTA, Mpe3eHTaluu, GJdII-aHuMAaIu|, BUIEOPOJINKa mid Web -
cTpaHMuBbI (caiiTa)

* BBICTaBKa [IPOEKTOB, PE3EHTALIN;

* JIEMOHCTpalusl DSKCIEPUMEHTAa, KAaueCTBEHHOH 3aJaul C KAayeCTBEHHbIM (YCTHBIM WJIM B BHJIE
NPWIOKEHUs, B TOM 4YHUCIE, [pe3eHTaluel) ONUCaHUEM Tpolecca Ha 3aHATUH, (ecTHBae
AKCIEPUMEHTOB; (pU3NUECKHUEe OJIUMITHAIBI.
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Kaneﬂuapﬂo-TeMaTuquKoe IJIAHUPOBAHUEC 7 Kaacc

Ne
n/n

Hara
MPOBEJICHUS
Ilnan | dakr

Tema 3auarus

Hcnoab3oBanue
000opy/0oBaHMs LIEHTPa
€CTECTBEHHOHAYYHON M
TeXHOJIOTH4eCKOMH
HalnpaBJeHHOCTel

«Touka pocra»

IIpUMeYaHue

1. BBenenue (14)

1

BBoagnoe 3ausatue.
3a7a49u Kypca.
0€30I1aCHOCTH.

Hemn wu
Texuuka

Kommbroreproe
000pyI0BaHNE

2. Pojib hKcniepuMeHTAa B KU3HU YesioBeka (34)

CucreMa eJUHHIL, OHITHE O
MIPSIMBIX 51 KOCBEHHBIX
M3MEPEHUSIX

Komnbroreproe
000opyI0BaHNE

DU3NYECKUN SKCIIEPUMEHT.
Busr (dbuzmIecKoro
SKCIIEPUMEHTA.
[TorpemHocTs
Bunnr
MIOIPEIITHOCTEN
Pacuér
MOTPENTHOCTH U3MEPEHUS.

HU3MEPEHUS.

HU3MEPEHHUS.

O6opynoBanue
JIEMOHCTpaui

JJIA

4

JlaGopaTtopnast pabota
«M3mepenne oObemMa TBEPIOTO
tenay. [IpaBuna opopmieHus
nabopaTopHO pabOTHI.

OGopynoBanue s
7abopaTOpHBIX  paboT U
YYCHHUYECKUX OTIBITOB

3. Mexanuka (84)

PaBHOMEpHOE u
HEpaBHOMEPHOE
JIBUKCHUSI.

I'padmueckoe npeacraBneHue
JIBUKECHUSI.

Pemenue rpaduueckux 3amad,
pacueT TMyTH M CpeAHel
CKOPOCTH

HEPABHOMEPHOTO JBU)KCHHUS.

[TonsTue
UHEPTHOCTH.
LenTpobexHas cuina..

HHCPUUH n

OGopynoBanue s

7abopaTOpHBIX  paboT U
YYEHHYECKUX OIBITOB (Ha
6a3e komruiekToB 151 OI'D)

Cuita ynpyrocTH, Cujia TpeHHsI

10

JlaGopatopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
CHJIBI YIPYTOCTH,
BO3HMKAIOLLIEH B
MpYXHHE, oT
nedopmaruu
TPYKUHBD».

CTCIICHU

11

JlaGopatopHas paboTa
«Omnpenenenne KodppuureHTa

O6opynoBanue st

1abopaTopHbIX  paboT M
YYCHUYECKUX OTBITOB (Ha
6aze xkomruiekToB st OI'D)

11



TpPEeHHSI Ha TPUOOMETPEY.
Jlaboparopnas paboTa O6opynoBanue st
«HccnenoBanue 3aBUCUMOCTH | TaOOpPaTOpHBIX  paboT U
CWJIBI TPEHUS OT CUJIBI YUEHUYECKUX OTIBITOB
12 HOPMaJIbHOTO JJABJICHUSD).
4. I'mapocratuka (124)
[InmotHOoCcTh.  3amaua  maps | OGopynoBaHue TUTSt
13 I'epona JEMOHCTpPAITHA
Pemenue 3aga4 noBBILIEHHON
CJIOKHOCTH Ha pacuer
IJIOTHOCTH
14 BEIIECTBA.
Pemenue 3agau noBeimennorr | OGopynoBaHue TUTSt
15 CJIOHOCTHU JI€MOHCTpAaIi
JlaBiieHuEe KUIKOCTHM MW Tasa.
3akoH
16 [Tackans
17 Coo0mmaronuecs: CoCybl.
JlaGopaTtopnast pabota OGopynoBanue s
«M3roroBienue MOJIeTH | TabopaTopHBIX paboT U
18 (hoHTaHa» YYCHHUECKUX OIBITOB (Ha
JlaGopatopHast pabora 6a3e komruiekToB st OI'D
«U3rotosneHue MOJIEIIH
19 (dhoHTaHa»
3akon Ilackans. /laBnenue B
KUAKOCTSAX U razax.
[M'unpaBnuyueckue MalIvHbL.
20 Coo0mmaronuecs: CoCybl.
BritankuBaromas cuna. 3akon | O6opynoBaHue VIS
21 Apxumena. JIEMOHCTpAIUi
JlaGopaTtopnas pabota OOGopynoBaHue is
«BblsicHeHue yCIOBHS | TabopaTopHBIX paboT U
TUTaBaHUS YUEHUYECKUX OTIBITOB
22 TEI.
brok 3anau Ha 3akoH [lackans, | OGopynoBaHue TUIS
23 3aKOH ApXuMena. JIEMOHCTpAIUi
brnok 3amau Ha 3akoH Ilackans,
24 3aKOH ApXumena.
5. Craruka (104)
25 Bbnoxk. Peryar. O6opynoBanue TSt
PaBHoBecne  TBepmbIX  Ten. | NCMOHCTpallMd
MomeHT cunsl.IIpaBuio
26 MOMEHTOB.
Lentp Tshkectu. | Ob6opynoBaHue TUIS
UccnenoBanue Pa3NUUHBIX | AEMOHCTpAIUH
27 MEXaHUYECKUX CUCTEM
28 KoMOuHupoBaHHbI€ 33a1a4H,
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HCIOJIB3YS YCIIOBHUSI
paBHOBECHS.

KoMOuHupoBaHHBIC 3a1a4H,

UCTIONB3Ys yCIIOBUS
29 paBHOBECHS
JlaboparopHas paboTa O6GopynoBanue aJis
«MzroroBnenue paboTaromeil | mabopaTopHbIX  paboT U
CHUCTEMBI OJIOKOBY». | YUEHHYECKUX OTBITOB (Ha
Odopmienue 6a3e komruiekToB aist OI'D
30 paboTHI.
PaboTta HaJ MIPOEKTOM
«bnoxny.
JlabopaTtopnas pabota
«M3rotoBiienue padboTaroIei
31 CUCTEMBI OJIOKOBY.
JlaGopaTtopHnas pabota OGopynoBanue s
«3roroBnenue padoraromeid | 7abopaTopHbIX  paboT U
32 CHCTEMBI OJIOKOBY. YYEHHUYECKUX OTIBITOB
33 Odopmiienue paboTHI. KommerotepHoe
34 3ammTa IPOEKTOB. obopyznosatue
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Kaneﬂuapﬂo-TeMaTuquKoe IJIAHUPOBAHUEC 8 knacce

Ne | Jlata Tema 3aHaTHA
/Tl | MpOBEACHUS

Ilnan | dakr

Hcnoan3oBanue
0o0opynoBaHus
LHeHTpa
€CTeCTBEHHOHAYYHOMI
U TeXHOJIOTHYeCKOM
HalNpaBJeHHOCTEel
«Touka pocra»

IIpUMeYaHue

1. BBenenue (14)

BBomnoe 3amstme. llenm u | KomnberoTrepHoe
3a/1a4uu Kypca. TexHuka | o6opynoBaHue
1 0€30MaCHOCTH.
2. TenioBble siBjienus (12 4)
Pa3nooOpasue terioBbix | KomnberlorepHoe
siBJIeHUH. TerioBoe pacmmupeHue | 000py10BaHue
2 Tel.

JlabopaTtopnast pabota
«3menenns JAJIMHBI T€J1a IIpU

OGopynoBanue s
1abopaToOpHBIX paboT

HarpeBaHUU U OXJIAXKJICHUM. u YIEHUYIECKHIX
3 OTIBITOB

Tennonepenauya Habmronenue OGopynoBanue s

TETUTONPOBOHOCTH BOJIBI 1 JICMOHCTpAITHHA

4 BO3/yXa.

JlaGopaTtopnas pabota
«3mepenue yaenbHOU
TEIIOEMKOCTH Pa3IUYHbIX
5 BEILECTBY.

[naBneHue u oTBEpICBaHUE.
JlabopaTtopHnas pabora «OTirBKa
6 napauHOBOTO COJIJIATHKAY

OGopynoBaHue s

1abopaTOpHBIX padoT
n YUEHUYECKHUX
onmeiTOB  (Ha  0Oase
KOMILIEKTOB 111 OI'D

JlaGopaTtopnas pabota
«Habmoaenne 3a 1uiaBIeHuEM

OGopynoBaHue s
1abopaTOPHBIX padoT

JBJIa» u YYCHUYECKUX
7 OIIBITOB
Pertenue omuMnnaaHeIX 3aaa4 O6opynoBanue  amus
Ha ypaBHEHHUE TEIIOBOTO | JIEMOHCTpaIUi
8 OanaHca
Pertenue omuMnnaaHeIX 3aaa4 O6opynoBanue  amus
9 Ha pacy€T TEIUIOBBIX ITPOIIECCOB | IEMOHCTpAIUi
10 JlaGopaTtopus kpucTayorpapuu.
Hcnapenue u koHAEHCAIHUS. O6GopynoBanue  ans
11 JIEMOHCTpauit
CoctaB atmMocdepsl, O6opynoBanue  Juis
HaOII0IeHHE TTepexoa JEMOHCTpAIHi
HEHACBHIIIICHHBIX MTapOB B
12 HACBIICHHBIC.
BnaxHocTs Bo3myxa Ha pasHbix | OOopynoBanue s
13 KOHTHHEHTAX JIEMOHCTpaIuit

3. DuiekTpuyeckue siBjeHus (84)

Mukpomup. Monenu atoma,
14 CylecTBOBaBIIMe A0 Hayana XIX

OGopynoBanue  ams
JIEMOHCTpanuil
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Hcropus OTKpBITUA U AEUCTBUSA KommnsrorepHoe
15 rajbBaHUYECKOrO AJIEMEHTA 00opyI0BaHNe
Ucropus CO31aHus
ANMeKTpoHOpHOI
16 MaIllHbI
OneiTel Bosibra. Dnexkrpuyeckuit | Komnbrorepaoe
17 TOK B DJIEKTPOJIUTAX. 000py1I0BaHNE
Pemenne onumnuaaneix 3anad Ha | O6opynoBanue ISt
18 3aKOHBI MIOCTOSTHHOTO TOKa JIEMOHCTpaIuit
Habntonenue 3aBucuMocTH O6opynoBanue  aius
COTIPOTHUBIICHHUSI MPOBOJHKUKA OT | JIEMOHCTpaIui
19 TEMIEPATYPHI.
JlabopaTtopnas pabota OGopynoBanue s
«OmnpeneneHne CTOMMOCTH mabopaToOpHBIX padboT
M3PACXOJ0BAHHOU u YUEHUYECKUX
AIEKTPOIHEPTUU onmbITOB  (Ha  0Oase
10 MOIIIHOCTH TOTPEOUTENS M IO | KOMIUIEKTOB Jiy1st OI'D
20 CUYETUUKY»
Pemenne onmummnua HbIX 33124 OGopynoBanue s
21 Ha TEIUIOBOE JIE€HCTBUE TOKA JTIEMOHCTpai
4. JaekTpoMarHuTHbIe siBJeHus (34)
DIIEKTPOMAarHUTHBIE SIBJICHMUS. O6opynoBanue  amus
DIIEKTPOU3MEPUTETBHBIE JIEMOHCTpaui
22 pUOOPHI.
MaruautHas anomanus. | O6opynoBanue s
MaruutHrle JIEMOHCTpaun
23 Oypu
PasznoBugnoctu
24 AJIEKTPOIBUTATEIICH.
5. OnTuveckue siBjaenus (74)
HcTounuku cBeTa: TEIUIOBBIE, O6opynoBanue  ams
25 JIFOMUHECLICHTHEIE JIEMOHCTpAaIUit
MHuorokpatHoe n3o0paxxeHue
npeaMeTa B HECKOJIBKUX TIOCKUX
26 3epKaax.
N3roToBUTH NEPUCKOII U C €TO0 O6opynoBanue  amus
MOMOIIBIO MIPOBECTH | IEMOHCTpaluit
27 HAOJIFOIEHUS
[IpakTHdeckoe UCHoib30BaHUE O6opynoBanue  amus
28 BOTHYTBIX 3€pKajl JEMOHCTpaIUi
3puTeNbHbIE UIUTIO3UH, O6GopynoBanue  ans
NOPOXKIAEMbIe MPETOMIICHUEM JEMOHCTpAIHi
29 cBeTa. Mupaxu.
30 Pa3BuTHe BOJJOKOHHOU ONTUKH
Hcnonp3oBanue 3akOHOB CBETA B
31 TEXHUKE
6. YesioBek u npupoaa (44)
32 ABTOMaTHKA B HallleH )KU3HU . KommnbsrorepHoe
33 Panuno u tenesunenue obopyniosanue
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AJIBTepHaTI/IBHBIe HUCTOYHUKHU

34 SHepruu. Buael a5eKTpocTaHInt

KanenpapHo-temaTnyeckoe JIaHupoBaHue 9 kiacce

Ne | Jlara Tema 3ansaTHSsA Hcnoan3oBanue MpUMEYaHue

/1 | IPOBEACHUS o0opyroBanus

ILnan | dakr LHeHTpa }

€CTeCTBEHHOHAYYHOMI
U TEXHOJIOTHYeCKOH
HaIpaBJICHHOCTeH

«Touka pocra»

1. BBenenue (14)

BBomnoe 3amstme. lenm u | KomnberoTepHoe
3a/1a4uu Kypca. Texnuka | oOopymoBaHue
1 0€30MMaCHOCTH.
2. Kunematuka (7 4)
CriocoObl onucanust O6opynoBanue  aus
2 MEXaHHYECKOTO JIBWKCHUS JIEMOHCTpPAITHA
[IpssMonMHENHOE paBHOMEPHOE O6opynoBanue  amus
NIBIDKEHUE o IJTIOCKOCTH? | JEMOHCTPALINIA
Cmortps
3 W3 KaKO¥M TOYKHU HaOII0JaTh
OTHOCHTETHHOCTD JBHKCHUS. OGopynoBanue s
4 CroxeHue NBUKEHUI. JIEMOHCTpaui
Jlabopamopuvie pabomol: OGopynoBaHue s
«M3ydenne NBMXEHUS CBOOOTHO | JTaOOpaTOPHBIX padoT
najaroliero tena», «Mzydenue u Y4EHHUYECKHUX
5 JIBUKEHHMS T€JIa 110 OKPY>KHOCTH» | OTBITOB
Kak u xyna noserena BULIHEBas OOGopynoBanue s
KocTtouka? Pacuer TpaekTopuu JIEMOHCTpaui
JBUKEHHS T€J U IIePCOHaKeH
paccka3zoB P.Pacm» 0
6 Mionxay3eHe
Hcropuyeckas peKOHCTPYKIUS O6opynoBanue  ams
OIIBITOB Tamnnes 1o | JEMOHCTPALNI
OTIpeIeTICHUIO
7 YCKOpEHUS g.
Omnpenenenrue CKOPOCTU O6opynoBanue  amus
PaBHOMEPHOTO JIBUKECHHUS MPU JEMOHCTpAIii
UCIIOJIb30BaHUU TPEHAXKepa
8 «OeroBast TOPOXKKa.
3. lnnamuxka (84)
Cuna Bonu, cuna yoexaenus unu | OOopynoBanue — Juis
9 cuia - puszndeckas BelIuyuHa? JEMOHCTpAINA
Jlabopamopnas paboma: Ob6opynoBanue s
10 «M3mepeHne Maccol Tena» 7a0opaTOpHBIX paboT
JIBr>keHue Tena 1o AeHCTBUEM 1 yICHHHUCCKIX
11 HECKOJIBKUX CHJT OTILITOB
JIBukeHne cucTeMbl CBs3aHHbIX | OOopynoBanue s
12 Tel JIEMOHCTpaIuit
JlabopamopHvle O6opynoBanue s
13 pabomoi: «3yueHue TpeHus | 1JabopaTopHBIX padboT

16



CKOJIbYKEHUS» U YYEHHUUECKHUX
OTIBITOB

Junamuka paBHOMepHOTrO | OGOpynoBanue  Jist

14 JIBH)KEHUS 110 OKPY>KHOCTH JIEMOHCTpalui
Hcropus paszButusa | O6opynoBanue A
MPEACTABICHUI JIEMOHCTpalun
0 Bcenennoii. Conneunas

15 CUCTEMA.
OTKpbITUS HA KOHUUKE Iepa. O6opynoBanue  aius
[IepBble HCKYCCTBEHHBIE | IEMOHCTpaLUil
CIYTHHKH

16 3eMIIn.

4. Umnysbc. 3aKoH coxpaHeHUs1 MMITYJibca (34)

17 Kax BBI IXTy Ha30BeTe... KommnsrorepHoe
PeaktuBHoe JIBUKCHUE B obopynosanme

18 MIPUPO/IE.
PaccnenoBanue JITII ¢ nomompbio | KomnberotepHoe

19 3aKOHA COXPaHEHUS UMITYJIbCa 000pyTI0BaHNE

5. Craruka (24)

Jlabopamopnas paboma:
«Omnpenenenue HEHTPOB Mace

OGopynoBanue s
1abopaTOpHBIX PadboT

pa3IUYHBIX TeJ (TpH crocoba)» u YYEHUYECKHUX
20 OTIBITOB
[Tpumenenne npocteix | KomnberoTepHoe
MEXaHHU3MOB B CTPOUTENILCTBE: OT | 00OpyI0BaHUE
3eMJISIHKH 10
21 Hebockpeda

6. Mexannveckue Kojie0anusi M1 BOJHBI (34)

BI/I,Z[BI MasATHHUKOB u Hux

OOGopynoBanue s

22 KoJIeOaHUit JIEMOHCTpAaIuit

23 Yrto nepeHocut BoJiHA?
KonebarenpHble  CUCTEMBI B

24 MPUPOJIE U TEXHUKE

7. DJIeKTPOMATrHUTHbIE KO0JIeOAHHUS U BOJIHBI (24)
DKcrepuMeHTalIbHAsI POBEPKa KommnbrotepHoe

25 cBOiicTB DM BOJIH. 00opyoBaHue
UccnenoBanue KommnbrotepHoe
AJIEKTPOMArHUTHOTO 00opynoBaHue

26 uznydenus CBU-neun

8. OnrTuka (44)
. UsrotoBnenne moaenu KommbrotepHoe

27 KaJei1ockona. o00opyoBaHue
DKcrepuMeHTalIbHAs TPOBEPKa O6GopynoBanue  amns

28 3aKOHA OTPaKECHHSI CBETA. JIEMOHCTpAINA
Jlabopamopnas paboma: Ob6opynoBanue s
«3mepenune mokazarens 1abopaTopHBIX PpadoT
MIPEIOMIICHUS BOIBD u YUEHUYECKUX

29 OTBITOB
Kak otnuyarorces nmokaszarenu OGopynoBanue  amus

30 MIPEIOMIICHUS IBETHOTO CTEKJIa JEMOHCTpAIHiA

9. du3uKa aToMa ¥ ATOMHOI0 siApa (44)
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Ilornomenue ©  HCIIyCKaHHE
CBETa

31 atoMamMu. ONTHYECKUE CIIEKTPBI.
Nsmepenne KIIJ conHeyHOM

32 Oatapen
BrusiHue pagroakTHBHBIX

33 U3JTy4YCHUH HA KHUBBIC OPTraHU3MbI
CriocoObl 3a1UThl OT

34 PaaOaKTHBHBIX U3JTy4CHHIA

Kommbroreproe
00opyI0BaHNe
Kommbroreproe
00opyI0BaHNe
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