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HosicHuTebHASA 3aNMCKA

Pabouvas mporpaMmMa BHEYpOUHOU JEATENLHOCTH MO (U3uKe Ut 7 - 9 KIIacCoB COCTaBIIeHA
Ha OCHOBE MPUMEPHOHN IporpamMmsl 1o ¢usuke st 7 — 9 kimaccoB (moa penakmnueit Kysnerosa
A.A.), M.: IIpocsemienuey, 2017 1 cOOTBETCTBYET
- OepepanpHomMy 3akoHy «O0 oOpa3zoBanum B Poccmiickoit ®enepamum» Ne273-D3 ot
29.12.2012 rona;

-OenepanbHoMy  00pa3oBaTENbHOMY  CTaHAApPTy  OCHOBHOTO  oOmiero  obpa3zoBaHus,
YTBEP)KAEHHOMY NpHKa3oM MuHucTepcTBa oOpazoBanus u Hayku P® Nel897 or 17.12.2010
rona;

-IIpukasy MunucrepcrBa obpasoBanust u Hayku P®D Nel577 or 31.12.2015 r» O BHecenuu
U3MEHEeHUH B (enepanbHbli 00pa30BaTENbHBI CTaHAAPT OCHOBHOTO OOIIEro 0o0pa3oBaHUA,
YTBEP)KAEHHBIN npukazoM MunHcTepcTBa 00pa3zoBanus u Hayku PD» Nel897 or 17.12.2010
roja»

-O0pa3oBarebHON ITporpaMMe OCHOBHOTO O0IIIero 00pa3oBaHus;

-YyeGHoMYy u1any OVY;

- [IpumepHoOit mporpaMme OCHOBHOTO 001IeT0 00pa3oBaHus 1o (u3uke (6a30BbIH YPOBEHB).

[IporpamMma paccuutana Ha 35 yacoB — 1 yac B Hezento B 7 kiacce, 35 yacoB — 1 yac B
Henelo B 8 kiacce, 34 yaca — 1 yac B Hezenmo B 9 Kjacce.

Jlannast paboyasi mporpaMMa BHEYPOYHOU NEATENbHOCTH Mo ¢usuke ans /7 — 9 kiaccoB
cocraBieHa Ha ocHoe OOII OOO MBOY OCOLI Ne6 um. B.A. CyneBa u ¢ yuérom
METOJMYECKIX PEKOMEHAAINNA MO0 CO3JaHUI0 U (PYHKIIHMOHHUPOBAHUIO B O0IIE00pa30BaTEIbHBIX
OpraHM3alMsaX, pPACIONOKEHHBIX B CEIBCKOM MECTHOCTM M MajblX TOpojax, IEHTPOB
00pa3oBaHMUsl €CTECTBEHHO-HAYYHOW W TEXHOJOTMYHOM HampasiieHHocTel («Touka pocTa)
(yTBepkaeHbl pacrnopsibkeHrneM MuHuctepcerBa mnpocsemieHusi Poccuiickoit ®denepauuu ot
12.01.2021 r. Ne P-6) u mpegycMarpuBaeT TMpOBEACHUE 3aHATHH C HCIOJIb30BAHUEM
o0opynoBanus 1eHTpa «Touka pocTta»

I[Inanupyembie pe3yabTaTbl OCBOGHHSI NPOrPaMMbl BHEYPOUHOHl  JAeATEJbHOCTH
«3aHuMaresnbHasi ¢u3nKa» (¢ HcHoJb3oBanueM ofopynoBanusi «Touka pocra»)B 7-9
KJIaccax.

Peanu3zanus nporpaMMel ClIOCOOCTBYET JOCTHKEHUIO CIEAYIOUINX Pe3yIbTAaTOB:
JInunocrTHeIe:

B cdepe MMYHOCTHBIX YHUBEPCATIbHBIX YUE€OHBIX AEUCTBUH ydaluxcs:

* yueOHO-II03HABaTEIbHBI MHTEPEC K HOBOMY y4e€OHOMY MaTepually M croco0am penieHHs
HOBOM 3a7a4HU;

* OpUEHTAIMs Ha [MOHMMAaHME MPUYHMH ycliexa BO BHEYUYEOHOW NeATEIbHOCTH, B TOM YHUCIIE HA
caMOaHaJiM3 U CAaMOKOHTpPOJIb pe3ysbTara, Ha aHAJIM3 COOTBETCTBUS PE3YJIbTATOB TPEOOBAHUIM
KOHKPETHOM 3a/1a4H;

* CIIOCOOHOCTB K CaMOOILIEHKE Ha OCHOBE KPUTEPUEB YCIEITHOCTH BHEYUEOHOH e TETbHOCTH;
Obyuaiowuiics NOIYYUM 03MOACHOCMb O (POPMUPOBAHUS!

* BHYTPEHHEH IO3MIMM IIKOJIbHMKA HAa YpPOBHE IOJOXHUTEJIBHOIO OTHOLIEHUS K IIKOJE,
MOHMMAaHHS HEOOXOJMMOCTH YY€HUs, BRIPAXKEHHOIO B Mpeo0siajlaHui y4eOHO-TI03HaBaTEeNbHbIX
MOTHBOB;

* BBIpQKEHHOM YCTONYMBOM yueOHO-1103HABATEIbHON MOTHUBALIUY YYEHHUS;

* YCTOMUMBOr0 yueOHO-T103HABATEILHOI'O HHTEPECA K HOBBIM OOIIMM CIIOco0aM pereHus 3a1ad.

MeranpeamerHbie:



B cdepe peryasiTHBHBIX YHUBEPCAIBHBIX YUEOHBIX ACHCTBUM yJaIlluXcs:

* IJIAHUPOBATh CBOM JEHCTBUS B COOTBETCTBMM C IOCTABJIEHHOW 3a/ladeil U yCIOBUSIMU ee
peann3anny, B TOM YHCIIE BO BHYTPEHHEM IUIAHE;

* YUUTHIBATh YCTAHOBJIEHHBIE MTPaBUJIA B IUIAHUPOBAHUH U KOHTPOJIE CIIOCO0a PEIICHNUS;

* OCYILLIECTBIISITh UTOTOBBIM U MOIIArOBBIN KOHTPOJIb IO PE3YJIBTATY;

* OIICHUBATh MPABUJIBHOCTH BBINOJHEHUS JCHCTBHS Ha YpOBHE aJ€KBATHOI PETPOCHEKTUBHOM
OLIGHKH COOTBETCTBUS PE3yIbTaTOB TPEOOBAHUAM JAHHOM 337]au M 3aJa4HON 001aCTH;

* QJIeKBaTHO BOCIPUHUMATh MPENJIOKEHUS M OLEHKY YYMTEJel, TOBapHIleH, poauTenei u
JIPYTUX JIIOACH;

* pa3nuy4aTh Cocod U pe3ysabTar AeHCTBUS.

Obyuarowuiics noyyum 603MOACHOCMb HAYUUMCA:

* B COTPY/IHMYECTBE C YUUTEJIEM CTaBUTh HOBBIE yUeOHbBIC 3a/1a4H;

* MIPOSIBIIATH [TO3HABATEIbHYIO HHUILIUATUBY B Y4€OHOM COTPYIHUYECTBE;

* CaMOCTOSITENIbHO aJICKBATHO OLIEHUBATH IMPABWJIBHOCTH BBHIMOJHEHUS JCUCTBUS M BHOCHUTD
HEO0OXOUMbIE KOPPEKTHBBI B HCIIOJIHEHHE KaK [0 XOJIy €ro peaju3allM, TaK U B KOHLE
IEUCTBUSL.

B cdepe no3HaBaTebHBIX YHUBEPCATIbHBIX YUCOHBIX ACHCTBUM yyaluxcs:

* OCYWIECTBIISITh MOMCK HEOOXOMUMON MH(GOpPMAIMU JUTS BBIIOJHEHHUS BHEYYECOHBIX 3aJaHUM C
UCIOJIb30BaHUEM Y4YeOHOH mnuTeparyppl U B OTKPHITOM HH(GOPMALMOHHOM IPOCTPAHCTBE,
SHIMKJIONEANM, CIPaBOYHUKOB (BKJIIOYAsi DJIEKTPOHHBIE, LU(PPOBBIE), KOHTPOJIUPYEMOM
POCTPaHCTBE

WHrephera;

* OCYLIECTBJIATH 3amUCh ((PHUKCAINIO) BHIOOPOUHON HHPOpPMAIMK 00 OKpYKAIOIIEM MHpPE U O
cebe caMoM, B TOM YHUCIIE ¢ TOMOIIbI0 HHCTpyMeHTOB UKT;

* CTPOUTH COOOIIEHMS, IPOEKTHI B YCTHOW U MMCbMEHHOM (pOpME;

* IPOBOJIUThH CPABHEHUE M KJIACCU(DUKALIMIO IO 33JJaHHBIM KPUTEPHIM;

* YCTaHABJIMBATh IPUUMHHO-CJIEICTBEHHBIE CBSI3U B U3y4aeMOM KpPYT'€ SIBJICHUM;

* CTPOUTH pacCyXIeHHs B (hopMe CBSA3M NPOCTHIX CYXAECHUH 00 OOBEKTe, ero CTPOCHHUH,
CBOMCTBaX U CBS3aX;

Ob6yyarowuiics NOIYYUM 03MONCHOCTL HAYUUMBCA:

* OCYIIECTBJISATh PACHIMPEHHBIN MOUCK MH(OPMALIMU C UCTIOJIb30BAaHUEM PECYPCOB OMOIMOTEK U
cetu MuTepHer;

* 3amuchIBaTh, (PUKCUPOBaTH HHGOPMALMIO 00 OKPYXKAIOMIUX SBICHUSIX C IOMOILBIO
uHctpymentoB UKT;

* OCO3HAHHO U MPOM3BOJIBHO CTPOUTH COOOIIEHUS B YCTHOM M MHUCbMEHHOU (popme;

* OCYLIECTBJIATHh BBIOOP Hanbosee 3((HEeKTUBHBIX CIIOCOOOB PELICHHs 337a4d B 3aBUCUMOCTH OT
KOHKPETHBIX YCJIOBH;

* CTPOUTH JIOTUYECKOE PACCYXKJECHUE, BKIHOYAIOIIEE YCTAHOBJICHHWE NMPUYMHHO-CIIEICTBEHHBIX
CBsI3€H;

* MOT'YT BBINTM Ha TEOPETHMYECKHH YPOBEHb DEIIEHUS 3aJad: PEIICHHUE IO ONPEIEICHHOMY
IUIaHy, BJIaJICHUE OCHOBHBIMU IMpPHEMAaMM PEIICHUs, OCO3HAHMS NEATEIbHOCTH MO PELIECHUIO
3a/1a4H.

B chepe koMMyHUKATHBHBIX YHUBEPCATBHBIX YUEOHBIX NEHCTBUIN yUaIUXCS:

* QJICKBaTHO HCMOJIb30BaTh KOMMYHHUKATHUBHBIE, IMPEKJE BCErO - PEUYEBBIE, CpPENCTBA A
pellIeHus Pa3IMYHbIX KOMMYHUKATUBHBIX 33/1a4, CTPOUTH MOHOJIOTHYECKOE COOOIIEHHE, BIaIETh
JUAJIOTHYeCKON (hOpMOM KOMMYHHUKAIIUHU, MCTOB3Ys, B TOM YHCJIE CPEJICTBA U WHCTPYMEHTHI
HUKT u qucTaHIIMOHHOTO OOIICHUS,

* IONYCKAaTh BO3MOYKHOCTh CYIIIECTBOBAHUS Yy JIFOJICHA PA3JIMYHBIX TOYEK 3PEHHS, B TOM YHCIIE HE
COBMAJIAONIUX C €r0 COOCTBEHHOU, MU OPHEHTHUPOBATHCA Ha MO3HIIMIO MapTHEpa B OOLICHUH U
B3aMOJCHCTBUM;

* VYUWTBHIBATh pAa3HbIE MHEHUS M CTPEMHUTBCA K KOOPJAMHALMM pA3IMYHBIX [O3UMLUUNA B
COTPYIHUYECTBE;



* opmynupoBaTh COOCTBEHHOE MHEHHUE U TIO3ULIUIO;

* IOTOBApUBATHCS U MPUXOJUTH K 00IIEMY PEIICHUIO B COBMECTHOI IEATEIBHOCTH, B TOM YHCIIE
B CUTYallUU CTOJIKHOBEHHSI HHTEPECOB;

Obyuarowuiicss NOIYYUM 803MONCHOCTb HAYUUMbCA.

* YUUTBIBATh M KOOPJMHHUPOBATH B COTPYIHUYECTBE OTIIMYHBIE OT COOCTBEHHOMN MO3UIIUH IPYTUX
JIIOJIEH;

* YUUTBIBATh pa3Hble MHEHUS U HHTEPECHl 1 0OOCHOBBIBATH COOCTBEHHYIO MO3UIIHIO;

* IOHUMATh OTHOCUTEILHOCTh MHEHHH U ITOJIX0/I0B K PELICHUIO TPOOIEMBI;

* apPryMEHTUPOBATh CBOIO TO3UIHUI0 M KOOPAMHHUPOBATH €€ C TO3UIUSMH IapTHEPOB B
COTPYIHHYECTBE IIPU BHIPAOOTKE OOIIEr0 PEIICHNsI B COBMECTHOM JIEATEILHOCTH;

* 3ajgaBaTh BOINPOCHL, HEOOXOJMMBIE MJISi OpPraHU3allUd COOCTBEHHOM JEATEIBHOCTH U
COTPYJHHYECTBA C TIAPTHEPOM;

* OCYLIECTBIATh B3aUMHBIH KOHTPOJIb M OKa3blBaTh B COTPYAHUYECTBE HEOOXOAUMYIO
B3aUMOIIOMOIIb.

IIpenmeTtHbIe:

- OpPHUEHTHPOBATHCS B SBICHUAX U OOBEKTAaX OKPYKAIOIIET0 MHpA, 3HATH TPAHMUIBI HUX
PUMEHUMOCTH;

- IOHUMATh ONpeeeHNs GU3NUECKUX BEIMYUH U IOMHUTH OMPEIEISIIOIINe GOpMYIIbI;

- IOHUMATh KaKuM (PU3NYECKUM MPUHIMAIIAM U 3aKOHAM MOJYHUHSIOTCS T€ WM UHBIE OOBEKTHI U
SIBJIICHUS IPUPOJIBL;

- 3HaHUE MOJICJIH MTOUCKA PEUICHUH IS 3a/1a4 110 (Pr3HKe;

- 3HaTh TEOPETUYECKHE OCHOBBI MATEMATHKH.

- IpUMEeYaTh MOJIENH ABJIEHUN U 0OBEKTOB OKPYXKAIOIIEr0 MUPA;

- aHAJIM3UPOBATH YCIOBHE 334U,

- iepepopMyIupPOBaTh U MOJEIUPOBATh, 3AMEHATh UCXOHYIO 3a/1a4y APYTroii;

- COCTaBJIATH IIJIaH PELICHHUS;

- BBIJIBUTaTh U MIPOBEPATH MpeiaraeMble JJis pEIIeHUs] TUIIOTE3bL;

- BJIaJICTh OCHOBHBIMU YMCTBEHHBIMU ONEPALIUSMU, COCTABIISIFOIIMMHU ITOMCK PELICHUS 3a1a4u.

Coaep:xaHue NporpaMMbl BHEYPOYHOM 1eSITeIbHOCTH
7 kjacce

Beenenne. Beognoe 3ansrue. Llenu n 3agaun kypca. TexHuka 6€30macHOCTH.

PoJib 3xcniepuMeHTa B )KU3HHU YeJI0BEKa.

Teopus: 3yuutb OCHOBBI TeOpuM morpemHocTeid. [lorpemHocTd npsMbIX U KOCBEHHBIX
WU3MEpPEHUI, MaKCHUMajbHasi IIOTPEIIHOCTh KOCBEHHBIX M3MEPEHMH, YYET IOIpEHIHOCTER
U3MEpeHuil mpu mnocTpoeHuu rpadukoB. llpencraBieHue pe3yabTaTOB H3MEpPEHUN B (opme
TabIuI U TpadUKOB.

Ipaxmuxa: OCHOBBI TEOPUU MOTPEIIHOCTEN MPUMEHSATH MPH BHIMOIHEHUH 3KCIIEPUMEHTAIbHbBIX
3aj1a4, MPAKTHYECKUX paboT. (¢ HcnoJib3oBanueM odopynoanusi «Touka poctay)
Xapakxmepucmuka 0CHOBHbIX 8UO08 0esAMeNIbHOCIU.

[TpuBoANTE TpUMEpPHl OOBEKTOB M3ydeHUs QU3UKU (pusnueckue sBieHHs, (HU3NIECKOE TEJo,
BellecTBO, ¢usnueckoe rmose). Habmromate u  aHanmusupoBaTh (DU3HUECKHUE SBICHUS
(puxcupoBaTh U3MEHEHUsI CBOWCTB OOBEKTOB, CPAaBHUBATh UX M 0000maTh). Ilo3HakoMHUTBCS C©
AKCIEPUMEHTAJIbHBIM METOAOM HcciefoBaHus npupoasl. COopka MpuOOPOB M KOHCTPYKLHUH.
Hcnonb30BaHue HM3MEpPUTENbHBIX NPHOOPOB. BrlnoigHeHHe 1a0OpaTOpHBIX M MPAKTHYECKUX
pabot. /lmarHoctuka M yCTpaHEHHME HEUCIpaBHOCTEW mnpuOopoB. BricTpanBaHue rumore3 Ha
OCHOBaHUU UMEIOUINXCS JAHHBIX.

Mexanuka.

Teopus: PaBHOMepHOE M HepaBHOMEpHOE JBHXKeHHe. | 'paduueckoe mpeacTaBIeHue JBUXKEHUS.
Pemenne rpaguueckux 3ajnad, pacuer MyTH U CPEAHEH CKOPOCTH HEPaAaBHOMEPHOTO JIBHKEHUS.
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[Tonstue muepuuu u uHepTHOCTU. LleHTpoOexHas cuna. IlpuMeHeHHe NaHHBIX (U3NYECKUX
HOHATHUH B XKU3HEIEATEILHOCTH yesioBeka. Cuia ynpyrocTH, CUjia TpEeHHsL.

Ilpaxmuxa: ccnenoBanue 3aBUCUMOCTH CHJIBI YNPYTOCTH, BO3HHUKAIOLIEH B MpYKHUHE, OT
creneHu Jedopmauuu npyxussl. Onpenenenue koddduuueHra TpeHuss Ha Tpubomerpe. (¢
HCIo0JIb30BaHUuEM o00opynoBanus «Touka pocray)

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS OT CHJIbI HOPMAJIbHOTO JaBJICHMUS.

Xapaxkmepucmuka 0CHO8HbIX U006 0EAMENbHOCHIU.

Amnanu3 tabmui, rpadukoB, cxem. [Tonck oObsIcHeHHUS HaOIIOMaeMBIM COOBITUAM. OTpeneneHne
CBOWCTB MPUOOPOB IO YepTek)aM M MOAEISAM. AHAIN3 BOZHHKAIOIINX MPOOIEMHBIX CHTYalUH.
N300pakaTb CUCTEMY KOOpPAMHAT, BbIOMpPATh TEJIO OTCYETA U CBA3BIBATH €r0 C CHUCTEMOMU
KoopauHat. Mcronb30Barh CUCTEMY KOOPAMHAT JUIsl M3YyYEHUS MPSIMOJUHEHHOIO JIBUKEHUS
tena. COopka mnpubOpoB M KOHCTpyKUMi. lcrnonb3oBaHue W3MEpUTENBHBIX MPHOOPOB.
Brimonnenue 1a00paTOpHBIX M MPAKTUYECKUX PadoT (¢ MCMOJIb30BAHHEM 00OpPYI10BaAHMA
«Touka pocra»). JlnarHocTuka M YCTpaHEHHME HEUCIpaBHOCTEH npubopoB. BeicTpanBanue
TUIIOT€3 Ha OCHOBAaHMM HUMEIOUIMXCA JaHHbIX. KOHCTpyWpoBaHME U MOJEIHMPOBAHMUE.
Beinonnenne 3asaHuil 0 yCOBEPLIEHCTBOBAHMIO NMPUOOPOB. Pa3zpaboTka HOBBIX BapUaHTOB
ombITOB. Pa3paboTka W mpoBepKa METOAMKH SKCIIEPUMEHTAIBHON padoThl. PaboTa B Mabix
rpynnax. AHQJIM3UPYIOT, BBIOMpPAlOT U  OOOCHOBBIBAIOT CBOE pELIEHHE, JICHCTBHSL.
[IpencraBienue pe3ynbTaTOB NApPHOM, TPYNNOBOM JAESITEIBHOCTH. Y4YacTME B JHAJIOre B
COOTBETCTBUM C IIPABUJIAMU PEYEBOI0 MOBEICHUS.

I'mapocraruka.

Teopus: 3akon Apxumena, 3akoH Ilackans, ruapocratudyeckoe AaBiCHHE, COOOLIAOIINECs
COCyZbl, THJPABINYECKUE MAILIUHBI.

Ilpakmuka: 3a0auu: BBITAJIKUBAIOIAs CUJIa B PA3IUYHBIX CUCTEMax; NPUOOpPHI B 3ajgaydax
(coobmiarormecst COCYbl, THIPABINYCCKUE MAIIUHBI, PhIYard, OJOKH).

OKcrepUMeHTaIbHbIE 3a/1aHUS:

1)u3mepenue cuiibl Apxumena,

2)u3MepeHrue MOMEHTA CHJIbI, J€MCTBYIOLIETO Ha phlyar,

3)uzmepenue pabOThI CHIIBI YIPYTOCTH IPH MOABEME I'py3a C MOMOILBIO HMOJBM)KHOTO WM
HETOIBM)KHOTO 0J10Ka(C MCMoJib30BaHueM o0opyaoBanus «Touka pocray)

Xapakmepucmuka 0CHOBHBIX U008 0esIMENbHOCTIU

AHanmu3 Tabmui, rpaduxo, cxem. Ilowck oObsicHeHHs HaOmomaeMbiM coObITHsM. COOpka
npubopoB M KOHCTpyKuMid. lcmonb3oBaHue uW3MepHUTENbHBIX NpuUOOpoB. BrinonaHeHue
71a00paTOPHBIX U MPAKTUYECKUX paboT. J{narHocTuka U yCTpaHeHHne HEMCIPaBHOCTEN MPHOOPOB.
BeicTpauBaHne THMIOTE3 Ha OCHOBAaHMM UMEHOIIMXCA JaHHbIX. KoHcTpyumpoBanue U
MojienrpoBaHue. Pabota B ManbIx rpymnnax. AHaJIU3UPYIOT, BBIOUPAIOT U OOOCHOBBIBAIOT CBOE
pemenue, neictBus. [lpeacraBneHue pe3ynpTaToB MapHOW, TIPYNIOBOM AESITEIBHOCTH.
[TonroroBka coOOIIEHUH M JOKIAI0B. Y4acTHE B JHallOT€ B COOTBETCTBUU C IpaBHJIaMU
pEYEBOro NOBEICHNUS.

Craruka.

Teopus: bnok. Ppryar. PaBHOBecue TBEpABIX Tel. YCIOBHS paBHOBeCHUA. MOMEHT CHIIBL.
[IpaBmiio momenToB. LlenTp Tskectu. lMccnmenoBaHue pas3MYHBIX MEXAHUYECKHX CHCTEM.
KomOuHupoBaHHbIe 3a1auu, UCIIOJIB3YsI YCIOBHSI PABHOBECHS.

Ilpaxmuxka: VI3roToBiieHne paboTarolieil CHCTeMbI OJIOKOB.

Xapaxkmepucmuka 0CHOBHBIX U008 0EeAMENTbHOCIU.

AHanu3 tabnuu, rpaduxos, cxeM. [louck o6bsicHeHus HaOM0AaeMbIM coObITHSIM. Onpenenenue
CBOWCTB MPUOOPOB IO YepTekaMm M MOAENAIM. AHAIN3 BO3HUKAIOUIMX MPOOJIEMHBIX CHUTYAIHi.
HaGnromate neiicTBHE€ MPOCTBIX MeXaHW3MOB. [lo3HaKOMHUTBCS ¢ (PU3NYECKOW MOJEIBIO
«abcomoTHO TBEpAOE Tenoy». Pemats 3agaun Ha MpUMEHEHHE YCIOBUs(TpaBUIIa) paBHOBECHUS
peiyara. [IpuMeHsTh ycioBue (MpaBUIIO) pPAaBHOBECUS phluara i OOBSCHEHUS JEHCTBUS
pa3IMYHBIX MHCTPYMEHTOB, MCIOJNB3YEMbIX B TexXHHMKe U B ObiTy. COopka mnpubOpoB u
KOHCTpyKUuH. Mcnonp3oBaHue W3MEpUTENbHBIX NpUOOpPOB. BrimonHeHue nabopaToOpHBIX U
NpPaKTUYEeCKUX paboT. /IMarHocTHka U ycTpaHeHUe HeucnpaBHOcTel npubopos. BricTpanBanue
TUIOT€3 Ha OCHOBAaHWM UMEIOUIMXCA JaHHbIX. KoOHCTpyHMpoBaHMEe U MOJEIUPOBAHHE.

5



BrimonHenue 3agaHuii O YCOBEPIICHCTBOBaHHMIO MPUOOPOB. Pa3zpaboTka HOBBIX BapUaHTOB
onbIToB. Pa3paboTka 1 mpoBepka METOAMKH SKCIIEPUMEHTAILHON pabOTHI.

PabGora B MampIx rpynmax. AHaIU3UPYIOT, BbIOMPaOT M OOOCHOBBIBAIOT CBOE peEIICHUE,
nevictBud. llpencraBieHue pe3yabTaTOB IApHOM, TIpynmnoBo aesTenbHocTH. I[loaroroBka
coo01eHui U 10Kkaa10B. OCyHIECTBIIAIOT CAMOOLIEHKY, B3aUMOOLIEHKY JIESITEIbHOCTU. Y4YacTue
B JIMAJIOTe B COOTBETCTBUH C ITPABUJIAMU PEUEBOTO MIOBEICHUS.

8 kiace

TenJioBble sIBJICHUS.

TermoBoe pacumpenue teil. [Ipouecchl I1aBiIeHus U OTBEPCBaHUs, UCIAPEHUS U

KOHJeHcauuu. Temnonepeaayda. BiaxxHOCTh BO31yXa Ha pa3HbIX KOHTHHEHTAX.
Jemoncmpayuu: 1. Habmronenue TastHus Jibjia B BOJIE.

2. CKOpOCTh UCHIAPEHUSI PA3TTMYHBIX KUJIKOCTEH.

3. TenoBble ABUTATENH OyTyILETO.
Jlabopamopnvle pabomel (¢ HCNMOJIb30BaHHeM 00opyaoBanus «Touka pocTay)

1. I3MeHeHust ITUHBI Tela IPU HArpEeBaHUU U OXJIAXKICHUH.

2. OtnuBKa napauHOBOTO COJIIATHKA.

3. HaGmroieHue 3a ruraBjIeHUEM JIbJa

4. OT yero 3aBUCUT CKOPOCTb UCHAPEHHUS )KUJIKOCTU?

5. HaGnroieHue TerionpoBOAHOCTH BOJIBI M BO3/IyXa.
Xapaxmepucmuka oCHOBHbIX 8U008 0esIMENbHOCHIU:

CamocrosTenpHO (OPMYIHPYIOT IO3HABATEIBHYIO 33ady. YMEIOT C TIOMOIIBIO BOIPOCOB
noObIBaTh  HefocTarolryto uHpopmanuo. Mcnonp3oBaHHe HW3MEPHUTENIBHBIX  MPUOOPOB.
Brinmonnenue nabopaTOpHBIX M MpakTUYECKUX paboT. JlMarHoctuka W yCTpaHEHUE
HEUCHPaBHOCTEH mpubOopoB. BricTpanBaHMe TUIOTE3 HAa OCHOBAHWU HMEIOLIUXCS JIaHHBIX.
KoHcTpynpoBaHue u MOi€IMPOBAHUE.

BrinonHenue 3agaHuil M0 yCOBEPILIEHCTBOBaHUIO TPHOOpPOB. Pa3paboTka HOBBIX BapHUAHTOB
onbITOB. Pa3paboTka M mpoBepka METOAMKH SKCIEPUMEHTAIbHOH paboThl. PaboTa B Mambix
rpynmnax. AHAIM3APYIOT, BBHIOMpPAIOT ©  OOOCHOBBIBAIOT CBOE  pEUICHHE, JICHCTBHSL.
[IpeacraBnenre pe3ynbTaTOB MNApHOM, TPYNIOBOW JAESATENBHOCTH. YUacTUe B JHUANOTEe B
COOTBETCTBUU C IIPABUIIAMH PEUEBOTO MOBEICHHUS.

DJleKTprYecKHe IBJIeHUS.

Mukpomup. Mozenu atoma, cymectsoBasiuye 10 Hagana XIX. Mcropust OTKpBITHS U AEUCTBUSA
raJlbBAHMYECKOro syieMeHTa. lMcropust coznmanus snekrpodopHoit Mammubl. OnbiT Bonbra.
DNEKTPUYECKUH TOK B DJIEKTPOJIUTAX.

Hemoncmpayuu. (¢ ucnoJib3oBanuem odopynopanus «Touka pocray)

1. Monenu atomoB.

2. N'anpBaHWYECKUE DTIEMEHTBHI.

3. Pabota snexktpodopHO MaIIMHBI.

4. Onwitel BonbTa u 'anpBanu.

Jlabopamopnvie pabomoi:

1. Coznanue rajabBaHUYECKHUX 3JIEMEHTOB U3 MOAPYYHBIX CPEJICTB.

2. DNEeKTPUYECKUHN TOK B )KHIKOCTSIX.

Xapaxmepucmuxa OCHOBHBIX BUJIOB J€ATEIbHOCTH:

VYpaBisioT cBOEH IMO3HABATENbHOM W y4eOHOW AEATENbHOCTBIO MOCPEJICTBOM MOCTAaHOBKU
1esnel, IUIAaHUPOBAaHWs, KOHTPOJIA, KOPPEKLUHWH CBOUX JECHCTBUH M OLEHKH YCHIEIIHOCTH
ycBoeHHs. CpaBHMBAIOT CIOCOO W pe3yiabTaT CBOMX JACWCTBUM € 00pa3noM - JHCTOM
conpoBoxaeHus. OOHapyXuBalOT OTKJIOHEHUS. OOAYMBIBAIOT MNPUYMHBI  OTKJIOHEHHUU.
OcCymIecTBISIIOT CAaMOKOHTPOJIb U B3aUMOKOHTPOJIb. Mcrionb30Banue U3MepUTENbHBIX TPHOOPOB.
Bomonnenne 1a0opaTopHbIX M MpakTUyeckux paboT. JluarHocTuka U yCTpaHEHHeE
HeHCIpaBHOCTeW MNpuOOpoB. BeicTpanBaHue TUIIOTE3 HAa OCHOBAaHMM HMEIOIIUXCS JaHHBIX.
KoHcTpynpoBaHne 1 MOAEIINPOBAHUE.



DJIEKTPOMarHUTHbIE SIBJICHUS.

MarnuTtHoe moine B BemiecTBe. MarHuTHas aHomanus. MaruutHble Oypu. PasHoBuaHoCTH
3JIEKTPOU3MEPUTENBHBIX TPUOOPOB. Pa3HOBUAHOCTHU 3JIEKTPOABUTATENEH.
Hemoncmpayuu (¢ ucnoab3oBanueM odopynoBanns «Touka pocray):

1. HarnmsigHOCTS OBEICHUS BELIECTB B MATHUTHOM I10JIE.

2. [Ipe3eHTany 0 MarHUTHOM T10JI€ 3€MJIM U O MAarHUTHBIX OYpAX.

3. JleMOHCTpaius pa3HOBUIHOCTEH 31EKTPOU3MEPUTENIBHBIX IPUOOPOB.

4. HarnsatHOCTh pa3HOBUAHOCTEHN 3JIEKTPOABUTATENEH.
Jlabopamopnuvie pabomei: 1. UccnenoBanue pa3iInuHbIX 3JEKTPOU3MEPUTEIbHBIX TPUOOPOB.
Xapaxkmepucmuka 0CHOBHBIX 6UO08 0eAMENbHOCIU.

VYHpaBisiloT CBOEH IO3HABAaTEIIbHOM M Y4eOHOM JEATENIbHOCTBIO IMOCPEICTBOM IOCTAHOBKU
Leje, IUIAaHUPOBAHUsA, KOHTPOJIA, KOPPEKLUMH CBOUX JCUCTBUH U OLICHKU YCIEIIHOCTH
ycBoeHus. CpaBHMBAIOT C€IOCOO U pe3yiabTaT CBOMX JAEHCTBUM ¢ 00pa3snoM - JHMCTOM
corpoBokaeHusa. OOHapyX HBarOT OTKIOHEHUs. OOIyMBIBAIOT TNPUYMHBI  OTKIOHEHHIA.
OcCy1IecTBISIOT CAMOKOHTPOJIb ¥ B3aMMOKOHTPOJIb.

OnTuyeckue siBJICHUS.

HcTouyHuky cBeTa: TEIUIOBbIE, JIOMUHECLEHTHbIE, UCKYCCTBEHHbIE. M3roToBieHUE KaMepbl -
o0cKypa W HcclefoBaHHE M300paXeHUsS C MOMOIIBI0 MojAenu. MHOTOKpaTHOe H300paKeHue
IpeIMeTa B HECKOJIbKUX IJIOCKUX 3epKayiaX. M3roToBUTh NEPUCKOI U € €ro MOMOUIbIO TPOBECTU
HaOmoneHusi. [IpakTuyeckoe UCHOIB30BaHUE BOTHYTHIX 3€pKad. 3pUTENbHBIC WIUTIO3UH,
MOPOKIAEMbIE€ TIPEIOMIIEHUEM CBeTa. Mupaxu. Pazsutue BoJIOKOHHOM onTUKH. Mcrionb30BaHue
3aKOHOB CBETa B TEXHUKE.

Hemoncmpayuu(c ncnojib3oBanueM ooopyaoBanus «Touka pocray)

1. PaznnuHble MCTOYHUKY CBETA.

2. N306paxkeHune npeaMera B HECKOJIBKUX MJIOCKUX 3epKajax.

3. U300paxeHne B BOTHYTBIX 3€pKajiax.

4. Mcnonp30BaHuE BOJIOKOHHON ONTHKHU.

5. YcrpoiictBo (hoToanmaparoB, KHHOMPOSKTOPOB, KAJICHIOCKOIIOB.

Jlabopamopnvie pabomoi:

1. U3rotoBneHue kamepsl - 00CKypa U UCCIIEJIOBAHUE N300paXKEHHS C TOMOLIBI0 MOJIEIH.

2. IIpakTueckoe NpUMEHEHNE TUIOCKUX 3EPKaJL.

3. [IpakTHueckoe UCMOIb30BaHNE BOTHYTHIX 3€pKal.

4. VzroroBrieHue nepruckona u HaOIro1eHUs ¢ TOMOIIBIO MOJIEIH.

Xapaxmepucmuka 0CHOBHbIX U008 0esAMeNbHOCTIU.

VYpaBisioT cBOEM IMO3HABATENbHOM M y4eOHOW AEATENbHOCTBIO MOCPEJICTBOM IOCTaHOBKU
Henel, IUIaHUPOBAHUS, KOHTPOJIA, KOPPEKLUUH CBOUX JEUCTBUH M OLEHKU YCIEIIHOCTH
ycBOeHHs. BriaensioT u GopMyaupyroT MO3HABaTENbHYIO 11€db. BBIIENSAIOT KOJIMYECTBEHHBIE
XapaKTepUCTHUKU OOBEKTOB, 3a/aHHble ciioBaMu. [IpMHMMaOT mO3HaBaTeNbHYIO LEIb U
COXpaHSIOT €€ NpPU BBINOJHEHUM Y4eOHbIX aAeWcTBuil. Oco3HalOT cBoM JeWcTBus. Mmeror
HaBbIKM KOHCTPYKTHUBHOTO OOIIEHUS B MaJIbIX IPYMIaXx.

YesioBek U npupoaa

ABTOMAaTHKa B Halllel xu3HU. [IpruMepsl UCMOIB30BaHMS aBTOMAaTUYECKUX YCTPOMCTB B HayKe,
Ha Tpou3BojAcTBe W B ObITy. CpenctBa cBs3u. Pammo u TeneBumeHue. AJbTepHATHBHBIC
WUCTOYHUKHU dSHEpruu. Busl snexTpoctannmii. Heo6XoaAuMOCTh SKOHOMUU MIPUPOIHBIX PECYPCOB
¥ HCTOJB30BaHMS, HOBBIX DKOJIOTHYHBIX M O€30mMacHbIX TexHojoruid. Hayka m OGe3omacHOCTh
JOJIEH.

Jlemoncmpayuu: 1. poTroMaTepuansl U CIAMIBI IO TEME.

Jlabopamopnvie pabomoi: 1.I3yueHne NeHCTBU CPEACTB CBSI3U, PaIUo U TEIEBUICHUS.
Xapaxkmepucmuxa 0CHOBHbIX 8UO08 OesIMENbHOCIL:

CamocTosaTenbHO (HOPMYNHUPYIOT TO3HABATEIbHYIO 3aJady. YMeT (WId pPa3BUBAIOT)
CIOCOOHOCTH C TIOMOIIBI0 BOIPOCOB JI0OBIBATh HETOCTAIOIIYIO HH(POPMAITHIO.



9 kjaacc

Kunemaruka
CrniocoObI onucanusi MexaHuueckoro asumxeHus. Cucrema orcyera. [IpsMonunelinoe ABHXKEHUE.
IIpssMonMHENHOE pPAaBHOMEpPHOE ABMKEHUE IO IUIOCKOCTH. llepeMelnieHne u CKOpPOCTh IpU
PaBHOMEPHOM MPSAMOJIUMHENHOM JBMUKEHUU IO IUIOCKOCTH. OTHOCHUTENBHOCTh JBUYKEHUS.
Cnoxenue paBuwxeHui. [lpuHuun He3aBUCHMOCTH ABWXKeHUU. KpuBonuHeliHOoe ABUXKEHUE.
JIBuxkeHue Ttena, OpOILIEHHOTO MOJ YIJIOM K TOpU30HTY. PaBHOMepHOE JBMXKEHHE IO
OKpPYXHOCTH. YTIJ0Bas ckopocTs. [lepuon u yacrora BpameHus. CKopocThb
1 YCKOPEHHE NPU PABHOMEPHOM JIBUKEHUHU 110 OKPYKHOCTH.
Jlabopamopnule pabomui(c ncnoab3oBanneM o6opynoBanus «Touka poctay):

1. Usyyenwue nBuxeHHs CBOOOIHO MAAOIETO TeNa.

2. VzyueHue OBMXKEHUS 1O OKPYKHOCTH.
Ipumepnvie memol nNPOEKMHUBIX U UCCTIEO08AMENLCKUX PAOOM.:

1. OmpeneneHne CKOpPOCTHM DPABHOMEPHOI'O JIBUKEHHUS IPU HCIOJB30BAaHUU TpEHaKepa

«0eroBas TOPOKKa».
2. Hcropuueckass pEKOHCTPYKIUS OIBITOB lammies 10 ONpeAeNieHHIO YCKOPEHHS
CBOOOIHOTO MAJACHUS TEJ.

3. TpuHUMIB! paboTH MPUOOPOB AJIST H3IMEPEHHS CKOPOCTEH M YCKOPEHHH.

4. TlpumeneHue cBOOOIHOTO MaJIeHUs AJI1 U3MEPEHUs pEeaKlUy YeTTOBeKa.

5. Pacuer TpaekTopuu ABMKEHUS NIEpcOHaXel paccka3zoB P.Pacmo.
Xapaxmepucmuka OCHOBHBIX U008 OesimelbHOCMU: YTEHHEe U OO0CYXKJEHHE TEeKCTa cTarei
MHTEPHET-CATOB, 00CYX/E€HUE NOKJIaJ0B U INPE3CHTAllMi, COCTAaBJIEHUE U pElIeHHE 3a/ad,
o0cyxaeHue cnoco0oB perienus (moaroroska k OI'D no ¢usuke).

JAunamuka
Wuepunansueie cuctembl otcuera. Cuna. 3akonsl HproToHa. J[BrkeHue Teia moj JeicTBHEM
HECKOJBKUX CWI. JIBUKEHUE CHCTEMbl CBSA3aHHBIX Tell. J(MHaAMHKa pPaBHOMEPHOTO JBUXKEHUS
MaTepualbHOM TOYKHU MO OKPYXHOCTU. Kitacchl cuil. 3aKOH BCEMUPHOTO TATrOTeHud. J[BuxkeHue
maHeT. ckycctBeHHble cryTHUKH. ConHeuHasi cuctema. Victopust pa3BuTHsl pecTaBiICHUN O
Bcenennoii. Ctpoenue u 3Bomtonus BeeneHHoil.
Jlabopamopnule pabomoi(c ucnoab3oBanueM odopynoBanus «Touka pocray):
1. U3mepenue macchl Telia C UCIOIb30BAHUEM BEKTOPHOTO PA3JIOKEHHS CUITBL.
2. V3yueHwe KWHEMaTUKA W JWHAMUKH pPaBHOYCKOPEHHOTO JBIDKEHUsS (Ha TpHMepe
MaluHbl ATBy1a).
3. H3yueHue TpeHUS CKOJBKEHUS.
Tpumepnvie memvl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:
1. Ucropuyeckas pexoHCTpykiusi onblToB KynoHa M AMOHTOHa 1O OIpenEIeHHUI0
BEJIMYMHBI CUITBI TPEHUSI CKOJIBKECHHUS.
2. TlepBble HCKYCCTBEHHBIC CITYTHHKHU 3EMITH.
3. Kak ornmuaroTcs MexaHHYECKHE MPOIECChl Ha 3emiieé OT MEXaHWYECKHX IPOILIECCOB B
Kocmoce?
4. Tena Conmneuynoit cuctembl. OTKPBITHS Ha KOHYHKE TIepa.
Xapakmepucmuka OCHOBHBIX U008 OesimeNbHOCMU: YTeHNe W O00CYXKJIeHHE TeKcTa craTeil
WHTEPHET-CATOB, 00CYXJIECHUE MOKJIA0OB U TPE3CHTAllMi, COCTAaBIIEHHWE W peIIeHHe 3ajad,
obcyxaeHue crnocoooB pemieHus (moaroroska k OI'D mo dusuke).

HNMmnyibce. 3aK0H COXpaHEHHS UMILYJIbCA
Nmnynec. M3MeHeHne ummynbca MaTepHadbHOM Toukd. CucremMa Ten. 3aKkOH COXpaHEHHS
MMITYJIbCA.
IIpumepHule membl NPOEKMHBIX U UCCIE008AMENLCKUX PADOM.:
1. PeakTtuBHOE ABM)XEHHE B IPUPO/IE.



2. PaccnenoBanue JITII ¢ moMoIbo 3aK0HA COXpAaHEHUS HMITYJIbCA.
Xapakmepucmuka OCHOBHBIX U008 OesimeNlbHOCMU: YTeHne W O00CYXKJIeHHWE TeKcTa craTeil
WHTEPHET-CANTOB, OOCYXJICHUE MOKJIA0OB U TPE3CHTAIlMi, COCTABICHHWE W peIICHHEe 3aiad,
o0cyxaeHue crnocoooB pemieHus (moaroroska k OI'D no duzuke).

Craruka
PaBHoBecue Tena. MOMEHT cuibl. Y CII0BUS PABHOBECHUS TBEPAOrO Tena. IIpocTeie MEXaHU3MBI.
Jlabopamopnule pabomei(c ucnoab3oBaHueM odopyaoBanus «Touka poctay):
OmnpeneneHne NEHTPOB MACC PA3ITUYHBIX TE (TPH CIIOCO0a).
Ipumepnvie memol nPOEKMHUBIX U UCCTIEO08AMENLCKUX PAOOM.:

1. TlpumeHeHHE MPOCTHIX MEXAaHU3MOB B CTPOUTENILCTBE: OT 3eMJITHKH 10 HeOOCKpeoa.

2. HccnenoBanue KOHCTPYKIIUU BEJIOCHUIIE/A.
Xapaxmepucmuka OCHOBHBIX 6U008 OesimenbHOCmU: YTEHUE U OOCYXJAEHHME TEKCTa cTarei
MHTEPHET-CATOB, 00CYX/IEHHE [OKJIAaJ0B U MPE3CHTAllMi, COCTAaBICHHWE W pelIeHHEe 3ajad,
obcyxaeHue crnoco0oB perienus (moaroroska k OI'D no ¢pusuke).

MexaHu4yeckue KoJe0aHus U BOJTHBI
Mexanunueckue koneOanus. IIpeoOpa3oBaHWEe SHEPrUM TPU MEXAHUYECKUX KOJICOAHUSX.
MaremaTHuecKuii W TPYXKUHHBIA MasTHUKH. CBOOOJHBIC, 3aTyXaroOIIMEe W BBIHYKICHHBIC
konebanus. Pezonanc. Mexanuyeckue BoJHBL. JlJTMHA U CKOPOCTH BOJIHBI. 3BYK.
Jlabopamopnule pabomoi(c ncnoab3oBaHueM odopynoBanus «Touka poctay):
W3yueHne koseOaHuli HUTSHOTO MasiTHUKA.
Ilpumepnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

1. CrpyHHbIE My3bIKaJIbHbIE HHCTPYMEHTHI.

2. KonebarenpHbIe CUCTEMBI B IPUPOJIC U TEXHUKE.
Xapaxkmepucmuka OCHOBHBIX 6U008 OesimelbHOCMU: YTCHHEe U OOCYKJICHHE TEKCTa CcTraTel
UHTEPHET-CANTOB, OOCYXKICHHE JIOKJIAJOB M TPE3CHTAIMH, COCTABIICHUEC M pEIICHUE 3ajad,
obcyxaeHue croco0oB perienus (moaroroska k OI'D no ¢pusuke).

DJIEeKTPOMarHuTHbIe K0JIeOAHUSI U BOJIHBI
[Tepemennslit anexTpuueckuii Tok. KonebarenbHelil KOHTYp. BeIHYXeHHbIE U cBOOOIHBIE OM
kosie0aHusl. OM BOJIHBI U UX CBOMCTBA.
Ilpumepnvie memvl NPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:

1. TlpuHUMNBI pagUOCBSI3U U TEJIEBUACHUS.

2. Bmmsaue OM u3nyueHH Ha )KUBbIE OPraHU3MBI.

3. H3roroBieHHe yCTaHOBKH IS JJIEMOHCTPAIMH OTBITOB 110 DMU.

4. DnextpomarHuTHoe nznydenne CBU-neun.

5. Hcropuueckas peKOHCTPYKIIMS ONIBITOB AMIepa.
Xapaxkmepucmuka OCHOBHBIX 6U008 OesamelbHOCmU: YTeHHe U O00CYXKJEHHEe TEeKCTa cTraTel
MHTEPHET-CAlTOB, 00CYX/IE€HUE NOKJIAal0B W MPE3CHTallud, COCTAaBJIEHUE U pelIeHHE 3ajad,
o0cyxieHue croco6oB pemieHus (moaroroska k OI'D no gusuke).

Onrtuka
Ucrounnku cBera. [leiicTBusi cBeTa. 3aKOH MPSIMOJMHEHHOTO PacIpOCTpaHEHHUs CBETa. 3aKOH
oTpaxkeHus cBeTa. [locTpoeHue M300paKeHU B MJIOCKOM 3epKalie. 3aKOH MpeTOMIICHHUS CBETa
Ha TUIOCKOW TPaHUIIe JBYX OJHOPOIHBIX MPO3padyHbIX cpen. [IpemomiieHuwe cBeta B IpH3ME.
Hucnepcust cBera. SIBiaeHUME NOJHOTO BHYTPEHHEro oTpaxkeHus. JIuH3pl. TOHKHE IJIHMH3BI.
[TocTpoenne n300pakKeHUM, CO3/1aBaCMbIX TOHKMMH JWH3aMH. [71a3 u 3penne. OnTHYECKHe
pUOOPBHI.
Jlabopamopnule pabomoi(c ucnoab3oBanueM odopyaoBanus «Touka poctay):

1. DxcnepuMeHTalbHas MPOBEPKA 3aKOHA OTPAKECHHUSI CBETA.

2. W3mepeHwne moka3aTelst MPEJIOMIICHHS BOIBI.

3. H3mepenue HoKyCHOTO paccTOSHUS COOMPAIOIIEH JTHH3BI.
IIpumepnvie membl NPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:



1. Hcropus uccienoBaHus CBETOBBIX SIBJICHHI.

2. Hcropuueckast peKOHCTPYKITUs Teaeckona [ amumes.

3. H3roromieHue Kajeimockomna.
Xapaxkmepucmuka OCHOBHBIX U008 OesimelbHOCMU: YTEeHHEe U OO0CYXJEHHE TEeKCTa cTarei
MHTEPHET-CATOB, 00CYX/IE€HUE NOKJIAaJ0B MU INPE3CHTAllMi, COCTABJIEHUE U pElICHHE 3ajad,
o0cyxaeHue crnocoOoB pemieHus (moaroroska k OI'D mo ¢uzuke).

®Du3uka aToMa U AaTOMHOI0 s/Ipa
Crtpoenue aroma. [lornomenue u ucrnyckanue cBera aromamu. Ontuyeckue cueKTpbl. OMbITHI
Pesepdopna. [Tnanerapuas mozxens atoma. CTpoeHHE aTOMHOTO Apa. 3apsA0BOE M MacCOBOE
yhucna. SlnepHble CUbl. DHEPrus CBSI3UM aTOMHBIX Sifep. 3aKOH pPaJMOaKTUBHOTO pacHaja.
Anbda- u Oera-pacnanel. [IpaBuna cmenienus. Snepusie peakuuu. JleneHue U CUHTE3 SAEp.
Snepnas snepretuka. crounuku sueprun CoiiHLA U 3B€37. Peructpanus siaepHbIX U3Ty4eHUH.
BnusiHue pannoakTUBHBIX W3Iy4EHUH Ha JKUBbIE OpraHu3Mbl. Jlo3MMeTpus. DKOJIOIMUECKHe
POOJIEMBI SIIEPHON SHEPTETUKHU.
Ilpumepnvie memvl NPOEKMHBIX U UCCTIEO008ANENLCKUX PAOOM.:

1. Ucropus uzydenus aToma.

2. Wswmepenue KI1/] conreunoii 6atapen.

3. HeBuaumble U31y4eHUs B CIIEKTPE HArPETHIX TEI.
Xapaxkmepucmuka OCHOBHBIX U008 OesimeNbHOCmU: YTEHHEe U OOCYXJIEHHE TEKCTa cTarei
MHTEPHET-CATOB, 00CYX/IE€HUE [OKJIAaJ0B U TMPE3CHTAllMi, COCTAaBIIEHHWE W peIIeHHEe 3ajad,
obcyxaeHue cnocoooB pemienus (moaroroska k OI'D mo ¢usuke).

®opMbI OPraHu3aluy 00pa3oBaTeILHOIO NpoLecca:

- TpyNIOBas;

- NHIUBUyalbHas;

- (ppoHTaNBHAS.

Benymme rexHosornu:

W cronb3yroTesi 3JEMEHTHI CIEAYIONIMX TEXHOJOTUH: TPOEKTHAas, MPOOJIEMHOTO OOy4YeHHS,
UH(POPMALIMOHHO-KOMMYHUKAIIMOHHAs,, KPUTUYECKOTO MBILIUIEHUS, HpPOOJIEeMHOro JAuajora,
UrpoBasl.

OcHoBHBIC MeTObI PA0OTHI HA YPOKe:

BenymumMu Metonamu oOydeHHs SBISIOTCS: YaCTUUHO-TIOMCKOBOHM, METOJ MaTeMaTH4eCKOIro
MOJIEJIMPOBAHUS, AKCHOMAaTUYECKUI METOJ,.

DopMBbI KOHTPOJIA:

Tak Kak 3TOT Kypc SIBJISETCS IOMOJHUTENBHBIM, TO OTMETKA B OaJllax HEe CTaBUTCS.

Vyamuiics yduTcs OIEHMBaThb ce0sd M JPYyruX caM, 4YTO I[IO3BOJISIET pa3BUBaThb YMEHUS
caMOaHaliM3a M CIIOCOOCTBYET pa3BUTHIO CAMOCTOSITENIBHOCTH, KaK CBOWCTBY JHMYHOCTH
yuanierocsi. BbisiBIieHHE MPOMEXYTOUHBIX M KOHEYHBIX PE3YJIbTaTOB YYalllUXCsl MPOMCXOIUT
yepe3 MPaKTHUECKYI0 JeSTeIbHOCTh; 3aUueTHbIE padOoThI:

* TeMaTuyeckas MoJ0OpKa 3a7ad Pa3IMYHOTO YPOBHS CIOXHOCTH C INPEACTABIEHUEM pa3HbIX
METO0B peleHus B BUJIE TEKCTOBOIO AOKYMEHTA, npe3eHTanuu, ¢uim-
aHMMAaIHM, BUIEOPOJIUKA Wik WeD - crpaHuubl (caiiTa)

* BBICTaBKa [TPOEKTOB, IIPE3CHTALINN;

* JI€MOHCTpALMs SKCIEPUMEHTa, KaYeCTBEHHOM 3a/layll C KaueCTBEHHBIM (YCTHBIM WJIM B BUJE
OPUIOXKEHUs, B TOM 4YHCJe, Mpe3eHTalueil) OlMMCaHMeM Ipolecca Ha 3aHATHH, (ecThBaie
HKCIIEPUMEHTOB; (PM3NYECKUE OTUMITHA/IbI.
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KasiengapHo-temaTtudeckoe mJiaHupoBaHue 7 Kaace

Ne
/o

Hara
MPOBEJICHUS
Ilnan | Pakr

Tema 3auarus

Hcnoabs3oBanue
000py10BaHUSA LIEHTPA
€CTECTBEHHOHAYYHOH U
TEXHOJIOTH4eCKOM
HANIPABJIECHHOCTEH

«Touka pocra»

[IpUMEYaHue

1. Beenenue (14)

1

07.09

Hemm wun
Texuuka

BBoaHoe 3ausrtue.
3a7a4u Kypca.
0€30I1aCHOCTH.

Komnerorepnoe
obopynoBaHue

2. Posib DkCciepuMeHTAa B KM3HU Yes10oBeka (34)

14.09

Cucrema €AWnHUL, IIOHATHE O
MPAMBIX u KOCBCHHBIX
HN3MCPCHUAX

Komnerorepnoe
obopymoBanue

21.09

DU3NYECKUN IKCTIEPUMEHT.
Bunbr buznyeckoro
AKCIIEPUMEHTA.
[TorpemHocTh
Buaer
MOTPEIIHOCTEM
Pacuér
MOTPEUTHOCTH U3MEPEHMUSL.

HU3MCPCHUA.

HU3MCPCHHUA.

Ob6opynoBanue TUTSt

JIEMOHCTpaIui

4

28.09

JlaGopaTtopnast pabota
«3mepenne ooObeMa TBEpAOTro
tenay. [IpaBuna opopmieHus
nabopaTopHOI PabOTHI.

O6opynoBanue st
7a00paTOpHBIX  paboT H
YYCHUYCCKUX OIBITOB

3. Mexanuka (84)

05.10

PaBromepHOE u
HEpPaBHOMEPHOE
JIBHJKCHHSL.

12.10

['padmueckoe nmpencraBieHue
JBUKECHUS.

19.10

Pemenue rpaduueckux 3aaad,
pacueT IyTH W  CpeaHel
CKOpOCTH

HEPAaBHOMEPHOT'O JABUKCHHUS.

26.10

[Tonsarue
UHEPTHOCTH.
IlenTpobexHas cuia..

WHEpLUHU u

O6opynoBanue st

nabopaTopHbIX paboT W
YUEHHUYECKUX OIBITOB (Ha
6aze komruiekToB ast OI'D)

09.11

Cuia ynpyrocTtu, Cujia TpeHus

10

16.11

JlaGoparopHas paboTa
«Hccnenosanue 3aBUCUMOCTH
CHJIBI YOPYTOCTH,
BO3HMKAIOIIEH B
pYXHUHE, oT
nedopmaruu
OPYKUHBD».

CTCIICHU

11

23.11

JlaGopaTtopHnast pabota

ObopynoBanue s

nabopaTOpHBIX  paboT U
YUEHUYECKUX OMBITOB (HA
6a3ze komIuiekToB s OI'9)

11




«Omnpenenenue kodddurmenta
TPEHUsl Ha TPUOOMETpe».

30.11

JlaGopaTtopHnast pabora
«HccnenoBanue 3aBUCHMOCTH
CUJIBI TPCHUSA OT CUJIbL

ObopynoBanue is
7a0opaTOpHBIX  paboT U
YUEHUYECKUX OMBITOB

12 HOPMAJIBHOTO JIABJICHUS.
4. 'mapocraTuka (124)
07.12 [TnotHocth.  3amaua  waps | OGopynoBaHue JUTSt
13 I'epona JIEMOHCTpAIHi
14.12 Pemenue 3amay oBBIIIEHHOM
CJII0KHOCTH Ha pacuer
IJIOTHOCTH
14 BEIIECTRA.
21.12 Pemenue 3axau noBeiienHoit | O6opymoBanue JUTSt
15 CIIOKHOCTH JIEMOHCTpAIHi
28.12 JlaBlieHHE KUJIKOCTHM M Tasa.
3aKkoH
16 [Tackans
17 | 11.01 CooOmiaromuecs cocyabl.
18.01 JlaboparopHas paboTa ObopynoBanue s
«3rotoBnenue MOJIeN | TabOpaTOpHBIX  paboT U
18 dhoHTaHa» YUEHUYECKUX OIMBITOB (Ha
25.01 JlaGopaTopHnas pabota 6aze komurexros s OI'D
«3roToBieHue MOJEIN
19 dboHTaHA»
01.02 3akoH Ilackans. JlaBneHue B
JKUJKOCTSX U Ta3ax.
['unpaBiyecKue MaIuHBIL.
20 Coob1maronmecs: Cocy/sl.
08.02 BrrrankuBaromias cuna. 3akoH | OGopynoBaHue IS
21 Apxumena. JIEMOHCTpAINi
15.02 JlaboparopHas paboTa ObopynoBanue IS
«BprsicHeHHE yCIOBUS | TabopaTopHBIX  paboT U
TJIaBaHUs YUEHUYICCKUX ONBITOB
22 TEI.
22.02 brok 3amau na 3akoH [lackans, | OGopynoBanue TUTSt
23 3aKOH ApXxumena. JIEMOHCTpALil
01.03 bnoxk 3ama4d Ha 3akoH Ilackans,
24 3aKOH Apxumena.
5. Cratuka (104)
25 | 15.03 bnok. Peryar. ObopynoBanue TUIS
29.03 PaBHOBecue  TBEpIBIX  TeI. ACMOHCTpan
MomeHT cunsl.IIpaBumo
26 MOMEHTOB.
05.04 Llentp TshkecTd. | OOopymoBaHue TUIst
HccnenoBanue pa3IMYHBIX | JEMOHCTpAlUn
27 MEXaHHUYECKHX CHCTEM
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12.04

KoMmOuHMpOBaHHBIE 3a1a49H,

UCTIONB3YS YCIOBUS
28 paBHOBECHSI.
19.04 Kom0OuHMpoBaHHbBIE 3a1a4H,
UCTIONB3YS YCIIOBUS
29 paBHOBECHS
26.04 JlaboparopHas paboTa ObopynoBanue is
«U3roroBnenue pabotarmeii | 1abopaTopHbIX — paboT U
CUCTEMBI OJIOKOBY». | yUEHUYECKUX OIBITOB (HA
Odopmnenue 6a3e komruiekToB 1151 OI'D
30 paboTHI.
10.05 Pabora HaJl MIPOCKTOM
«bnokny.
JlaGopaTtopHnas pabota
«M3rotoBrienue paboraromiei
31 CUCTEMBI OJIOKOBY.
17.05 JlaboparopHas paboTa ObopynoBanue s
«M3roroBnenue paboraromei | 1abopaTopHbIX  paboT U
32 CUCTEMBI OJIOKOBY. YUEHUYECKUX OMBITOB
33 | 24.05 Odopmiienne paboOTHI. Kommnbroteproe
34 | 31.05 3amuTa MpOeKTOB. obopynosatiue
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KasengapHo-temaTtudeckoe mjiaHupoBanue 8 kiaace

Ne | lara Tema 3ansaTust Hcnonb3oBanue NIpUMEYaHue
/Tl | IPOBEACHUS 000py10BaHHA
Ilnan | dakr IIeHTpa .
ecTeCTBEHHOHAYYHOil
U TEXHOJIOTUYECKOMH
HanpaBJIeHHOCTeH
«Touka pocra»
1. BBenenue (14)
07.09 Bomnoe 3amsrume. llemn u | KommbroTepHoe
3a/1a4n Kypca. TexHuka | 060pya0BaHHE
1 0€30MMacHOCTH.
2. TensioBble siBjaeHus (12 4)
14.09 Paznoobpaszue teroBbiX | KommbroTepHoe
apiieHui. TermnoBoe pacimupenue | o0opynoBaHue
2 TEN.
21.09 JlaboparopHas padorta ObopynoBanue s
«VI3MeHeHMSI [UTHHBI Tella TPU 1abopaTopHBIX padoT
HarpeBaHuU U OXJIAKICHUM. u YU4EHUYECKUX
3 OTIBITOB
28.09 Tennonepenauya Habmonenue ObopynoBanue ISt
TEIIONMPOBOIHOCTH BOJIBI U JIEMOHCTpAIHA
4 BO3JIyXa.
05.10 JlaboparopHas padora ObopynoBanue s
«M3mepenue yaenbHou 1abopaTopHBIX paboT
TETIOEMKOCTH Pa3IINIHBIX u YUEHUICCKUX
5 BELLECTBY. onbiToB  (Ha  0aze
12.10 [InaBnenue u oTBepIeBaHUE. KomruIekToB s OI'D
JIaGoparopHas pabota «OTIMBKa
6 napauHOBOTO COJITATHKAY
19.10 JIaboparopHast pabota ObopynoBanue Is
«Habnroenue 3a miaBieHueM 1abopaTopHBIX paboT
TBI2» " YICHUYCCKUX
7 ONBITOB
26.10 Pemenue onmumnuaaHbx 3a1a4 O6opynoBanne  Jist
Ha ypaBHEHUE TEIUIOBOTO | IEMOHCTpaIuit
8 Oananca
09.11 Pemenue omuMnuaaHbIX 3agaq ObopynoBanue ISt
9 Ha pacy€T TEIUIOBBIX MTPOIECCOB JIEMOHCTpAIUI
10 | 16.11 JIaGopartopus kpucTamiorpapuu.
23.11 Hcnapenue u koHaeHCAusI. ObopynoBanue ISt
11 JIEMOHCTpAIUH
30.11 CoctaB aTmMocdepsl, Ob6opynoBanue s
HaOJI0ICHNE TIepexo/ia JIEMOHCTpAIIHHA
HEHACBHIIICHHBIX MTapOB B
12 HaCBIII[EHHEIE.
07.12 Brnaxxnocte Bo3ayxa Ha pasHbix | OOopynoBanue — ais
13 KOHTHHECHTAX JIEMOHCTpAIIHIA
3. daexkTpudeckue sijeHus (84)
14 [14.12 | | Muxpomup. Mogenu atoma, | OGopynoBanme  juis
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cyluiecTBoBaBme 10 Hayana XIX | nemoHcTpanumii
21.12 Hcropust OTKpBITHS U JEHCTBUS KommbrorepHoe
15 rajbBAHUYECKOTO JIEMEHTA obopymoBanue
28.12 Ucropus CO3JIaHuUs
31eKTpOoPOpHOI
16 MaIluHbI
11.01 Omnbitel Bonbra. Dnexktpuyeckuii | KommnberoTepHoe
17 TOK B DJICKTPOJIUTAX. obopyoBaHue
18.01 Pemenue onmumnuaaneix 3agad Ha | O0opymoBanue ISt
18 3aKOHBI TIOCTOSITHHOTO TOKa JIEMOHCTPAIIHIA
25.01 HaOmronenne 3aBUCUMOCTH O6opynoBanne  JIst
COINPOTHUBIICHUS IPOBOJIHUKA OT | JIEMOHCTpAIUit
19 TEeMIIePaTypBHl.
01.02 JIaboparopHast pabota ObopynoBanue s
«OrnpeeneHue CTOMMOCTH 1abopaTopHbIX paboT
M3PACXOJA0BAHHOU u YYEHUYECKUX
ANEKTPOIHEPTUH ombiToB  (Ha  0Oaze
10 MOIIIHOCTH MOTpeOuTeNs U 1o | KoMIuiekToB it OI'D
20 CUETUHKY»
08.02 Pemenue onmuMnuaaHbIX 3a0aq O6opynoBanue ISt
21 Ha TEIUIOBOE JICMCTBUE TOKA JIEMOHCTpAIUH
4. DJIeKTPOMATHUTHBbIE sIBJIeHUd (34)
15.02 DNEeKTPOMarHUTHBIC SIBJICHHUS. O6opynoBanne  Jist
DNEeKTPOU3MEPUTEIbHBIE JIEMOHCTpAIHi
22 IPUOOPEL.
22.02 MarnuTtHasg anomanus. | OGopynoBanue i
MaruuTtHrbie JIEMOHCTpALUI
23 Oypu
01.03 PasnoBugHOCTH
BJIEKTPOJIBUTATENECH.
24
5. Ontuyeckue saBJjaeHus (74)
15.03 HcTounuku cBeTa: TEIIOBbIE, O6opynoBanue ISt
25 JIOMUHECI[EHTHBIE JIEMOHCTpAIIHiA
29.03 MHorokpaTHoe U300pakxeHue
IpeIMeTa B HECKOJIBKHX TUIOCKUX
26 3epKajax.
05.04 M3roToBUTH NEPUCKOII U C €TI0 OO6opynoBanue  ais
MTOMOIIBIO MIPOBECTH | AEMOHCTpAIUN
27 HaOIIOICHUS
12.04 [IpakTHueckoe UCIOIb30BaHNE O6opynoBanne  Jist
28 BOTHYTBIX 3€pKaJl JIEMOHCTpaLMH
19.04 3puUTenbHbIE WIITIO3HH, Ob6opynoBanue s
MOPOXKTaEMBbIE TIPEIOMIICHUEM JIEMOHCTpAIIHHA
29 cBeTa. Mupaxu.
30 | 26.04 Pa3BuTHE BOJOKOHHOW ONTUKH
10.05 Hcnonp3oBaHne 3aKOHOB CBETA B
31 TEXHUKE
6. YesioBek u npupoaa (44)
32 |17.05 | | ABTOMaTHKA B HAICH KU3HH . | KomnprotepHoe
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33 | 24.05 Panuo u reneBunenue obopymoBaHue
31.05 AnpTEepHAaTUBHBIE HCTOYHUKH
34 sHeprur. Buapl 2eKTpoCTaHIINMA
KajsengapHo-remaTtudeckoe mjiaHupoBanue 9 kiace
No | Jlata Tema 3ansTust Hcnoan3oBanue MpUMEYaHUE
/Tl | IPOBEACHUS odopynoBaHus
Ilnan | dakT IEHTpa .
€CTeCTBEHHOHAYYHOI
U TeXHOJIOTHYeCKOM
HANIPABJIECHHOCTEH
«Touka pocra»
1. Beenenue (14)
01.09 BBomgnoe 3amarme. Uemu wu | KommbroTepHoe
3a/1a4uu Kypca. TexHnuka | o6opyaoBaHue
1 0€30MaCHOCTH.
2. Kunemartuka (7 1)
08.09 Croco0sI oImrcanus O6opynoBanue ISt
2 MEXaHHYECKOTO JIBVIKCHUS JIEMOHCTPAIIHA
15.09 [IpsiMonuHEetHOE paBHOMEPHOE ObopynoBanue ISt
NBIDKEHHE 1o IJIOCKOCTH? | I€MOHCTpaIUuid
Cmotps
3 13 KaKOW TOYKH HAOJI0IaTh
22.09 OTHOCHUTENBEHOCTD IBHIKEHHUS. ObopynoBanue ISt
4 CrnoxeHue IBUKEHUM. JIEMOHCTpALi
29.09 Jlabopamopusie pabomul: ObopynoBanue s
«3yueHne nBMKEHUS CBOOOHO | JaOOpaTOPHBIX padoT
najaromiero tena», «Mzydenue u YU4EHUYECKUX
5 JIBUYKCHMSI TEJIa 110 OKPY)KHOCTHY | OIBITOB
06.10 Kak u kyna nonerena BuniHeBas ObopynoBanue ISt
kocTouka? Pacder TpaekTopuu JIEMOHCTpAIIHIA
JIBUKESHHSI TEJT ¥ TIePCOHAXKEH
pacckas3oB P.Pacm> 0
6 MiroHxay3eHe
13.10 Hcropuyeckas peKOHCTPYKLUS O6opynoBanue s
OIIBITOB lanmnes 10 | IeMOHCTpauun
OTIpeIeNICHUIO0
7 YCKOPEHHUS &.
20.10 Onpenenenne CKOpoCTH O6opynoBanue s
PaBHOMEPHOTO JIBHYKEHUS TIPU JIEMOHCTpAIIHIA
MCIOJIb30BaHUU TpeHaXepa
8 «OeroBast JOPOIKKAY.
3. Innamuxa (84)
27.10 Cuna Bonm, cuna yoexxnenus unu | O6opynoBanue s
9 cuia - pu3ndeckasi BenuuuHa? JIEMOHCTpAIHA
10.11 Jlabopamopnas paboma: ObopynoBanue s
10 «3mepeHne macchl Tenay 1abopaTopHbIX paboT
17.11 JIBIXeHue Tena nox aeiicteueM | 1 YICHHHCCKHX
11 HECKOJIbKUX CHJT OTBITOB
24.11 JIBH>KeHHE CHCTEMBI CBSI3aHHEIX O6opynoBanue ISt
12 Tel JIEMOHCTpAIIi
13 | 01.12 Jlabopamopnvie OO6opyioBaHue ajst
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pabomoi: «V3yduenue TpeHus | 1a00opaTOpHBIX paboT
CKOJIbKEHUS» u YU4EHUYECKUX
OTIBITOB
08.12 Jlunamuka paBHOMepHOro | OGopynoBanue  JIst
14 JIBH>KEHUS 110 OKPY>KHOCTH JIEMOHCTpALUH

15.12 Hcropus pazButus | OGopynoBaHue s
MIpEeACTaBICHUI JIEMOHCTpALUi
0 Bcenennoii. ConneuHas

15 cUCTEMA.

22.12 OTKpBITHSL HA KOHYUKE TIepa. O6opynoBanue ISt
[lepBrbie UCKYCCTBEHHBIE | JEMOHCTpaLUl
CIIyTHUKH

16 3emiu.
4. UmnyJibe. 3aKoH coxpaHeHusi UMNyJibca (349)
17 | 29.12 Kax BBI IXTy Ha30BeTe... KommbrorepHoe
12.01 PeakTuBHOE JIBI)KCHUE g | 00opyroBanue
18 MIPUPO/IE.

19.01 Paccnenoanue JITII ¢ momompio | KomnbsroTepHoe
19 3aKOHA COXPaHEHUs UMITYJIbCa 000opyI0BaHue
5. Craruka (24)

26.01 Jlabopamopnas paboma: ObopynoBanue Is
«OrmpeeneHue NeHTPOB Macc 1abopaTopHBIX paboT
pa3IUYHBIX TeJ (TpU crocoba)» u YYEHUYECKUX

20 OTIBITOB

02.02 [Ipumenenue npocteix | KomnbroTepHoe
MEXaHH3MOB B CTPOUTENILCTBE: OT | 00OpyI0BaHHE
3eMJISTHKH JI0

21 HebocKkpeda
6. Mexanuyeckue Kojie0aHus1 M BOJHBI (34)
09.02 Bunet  mastHukoB  u ux | OOopynoBanue s
22 KoJe0auuit JIEMOHCTpALil
23 | 16.02 Yro nepeHocut BosHa?
02.03 KonebarenbHblE  CHCTEMBI B
24 IIPUPOJIE U TEXHUKE
7. D1eKTPOMArHUTHBIE KOJ1e0AHHUSA M BOJIHBI (24)
09.03 OKcrepuMeHTalIbHAs ITPOBEPKA KomnerotrepHoe
25 cBoicTB DM BOJIH. 0o0opyoBaHue
16.03 UccnenoBanue KommnbsrorepHoe
ANEKTPOMAarHuTHOTO o0opynoBaHue
26 n3nydenuss CBU-neun
8. OnrTuka (44)
30.03 . UsroroBnenue monenu KommnbsrorepHoe
27 KaJICHTOCKOTIA. 0bopyoBaHue
06.04 DKcrnepuMeHTallbHas TPOBEpKa O6opynoBanue ISt
28 3aKOHa OTPAKEHUS CBETA. JIEMOHCTpaIuii

13.04 Jlabopamopnas paboma: OobopynoBaHue IS
«M3mMepeHue nokaszarens 1a00paTOpHBIX PpaboT
MIPETIOMIICHUST BOJIBI» " YUEHUYECKUX

29 ONBITOB
20.04 Kak ornunuarorces nmokazarenu O6opynoBanue ISt
30 IPEJTOMIICHUS! IIBETHOTO CTEKJIA JIEeMOHCTpaIuii
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9. ®du3uKa aToMa U ATOMHOT0 siApa (44)

31

27.04

[Tornomenne ©  UCIyCKaHUE
CBeTa
atomMamu. ONITHYECKHE CIIEKTPHI.

32

11.05

MNamepenne KIIJ[  cosnHeuHo
Oarapeun

33

18.05

Bausaue PAaAOaKTUBHBIX
H3J'Iy‘leHHI>i Ha JXUBBIC OPraHU3MbI

34

25.05

CnoocoOBbI 3aIuThl OT
pPaJMOaKTUBHBIX U3ITy4ECHUN

Komnerorepnoe
obopymoBaHue
Komnerorepnoe
obopymoBanue
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