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IHosicHUuTeIbHAA 32N CKA

Pabouast mporpamma BHEYpOYHOH NEATENHHOCTH MO (u3uke mns 7 - 9 KIaccoB cocTaBlieHa Ha
OCHOBE MPHUMEPHOH MporpamMmbl 1o ¢usuke st 7 — 9 kimaccoB (moa penakmnueit Kysnemosa A.A.), M.:
«IIpocBemienue», 2017 1 cOOTBETCTBYET
- ®denepanpHOMy 3akony «O06 oOpaszoBanuu B Poccuiickoit deaepanmm» Ne273-03 ot 29.12.2012 rona;
-OenepanpHOMY 00pa30BaTEILHOMY CTAHIAPTY OCHOBHOTO OOIIEro 0OOpa3oBaHHS, YTBEPKIEHHOMY
npuka3zoM MunHucTepcTBa 00pa3oBanus u Hayku PD Nel897 ot 17.12.2010 roxa;
-IIpuka3zy Munuctepcra obpazoBanus u Hayku PO Nel577 ot 31.12.2015 r» O BHECeHNU W3MEHEHHIA B
denepanbHbIE 00pa30BaTENbHBIN CTAHAAPT OCHOBHOTO 00IEro oOpa3oBaHUs, YTBEPKIAECHHBINA MPUKA30M
MunucrepcTBa oopazoBanus U Hayku PO» Nel897 ot 17.12.2010 roma»
-O0pa3oBaTenbHOIl MporpaMMe OCHOBHOT'O 00LIero 00pa30BaHus;
-Yuebuomy miany OVY;
- [IpumepHoO# IporpaMmme 0OCHOBHOT'O 00111eT0 00pa3oBaHus 1Mo ¢pusuke (0a30BbIi YPOBEHB ).

[Tporpamma paccuntana Ha 34 yacoB — 1 yac B Henemto B 7 kiacce, 34 yacoB — | yac B Hezienio B 8
k7nacce, 34 yaca — 1 gac B Hememro B 9 kiacce.
Jlannast pabovast mporpamMma BHEYPOUHOU JEATEIBbHOCTH MO (U3uKe Al 7 — 9 KIIaccoB COCTaBJICHA Ha
ocHoBe OOII OOO Mpimkuuckoi COII u ¢ y4éToM METOAMYECKUX PEKOMEHIALMI MO CO3/IaHHI0 U
(YHKIIMOHMPOBAHUIO B 00II€00pa30BaTENbHBIX OPraHU3AIUAX, PACIIONOKEHHBIX B CEIbCKOH MECTHOCTH
U MalbIX TOpojAax, IEHTPOB OOpa30BaHMsI €CTECTBEHHO-HAYYHON U TEXHOJIOTMYHOM HAINPaBICHHOCTEH
(«Touka pocta»)(yTBepkaeHb! pacnopsbkeHueM MunucrepcTa npocsenieHus: Poccuiickoit denepannu
ot 12.01.2021 r. Ne P-6) u mpegycMaTpuBaeT NpOBEJCHHE 3aHATUN C UCIOJIB30BaHUEM O0OOPYIOBAHUS
nentpa «Touka pocray.

I[lnannpyemMbie pe3yJibTaThbl OCBOCHHS NPOrpaMMbl BHEYPOUHOUl AesATeqbHOCTH «IOHBIT puznk»
(c ucnosn3oBanueM odoopynoanusi «Touka pocra») B 7-9 Kiiaccax.

Peanu3arus mporpaMMbl CIOCOOCTBYET JIOCTHIKEHHUIO CIICAYIONINX Pe3yJIbTATOB:

JIM4HOCTHBIE:

B cdepe TMYHOCTHBIX YHUBEpPCAIBHBIX YU€OHbBIX ACHCTBUH ydaIuxcs:

* y4eOHO-TIO3HABATENbHbIM HHTEpEC K HOBOMY y4yeOHOMY MaTepualy M crnoco0aM perieHHus: HOBOH
3a]1a4y;

* OpMEHTalMs HAa TOHMMaHue IPUYNH YCIieXa BO BHEYYEOHOM! JAEsITeIbHOCTH, B TOM YUCIJIE HAa CAaMOaHaIHU3
Y CAMOKOHTPOJIb Pe3y/bTaTa, Ha aHaJIN3 COOTBETCTBUS PE3YJIbTaTOB TPEOOBAHUSAM KOHKPETHOM 3a/1auu;

* CIOCOOHOCTB K CAMOOLIEHKE Ha OCHOBE KPUTEPUEB YCIIEITHOCTH BHEYUYEOHOH NeATEIbHOCTH;
Obyyarowuiics NOIYUUM 03MONACHOCT 0TI POPMUPOBAHUA

* BHYTpEHHEH MO3MIMM MIKOJbHUKA HA YPOBHE IOJIOKUTEIBHOI'O OTHOIIEHUS K IIKOJIE, TOHUMaHU
HE00XOAMMOCTH YUEHUSs!, BBIPAKEHHOTO B ITPe00iIalaHuy yueOHO-TI03HaBaTeIbHbIX MOTHBOB;

* BBIPAKEHHOM yCTONYMBON yueOHO-T03HABATEIbHON MOTHUBALIUN YUCHHUS;

* YCTOMUYUBOTrO yueOHO-1103HABATEILHOIO HHTEPECA K HOBBIM OOIIMM crioco0am pereHus 3a/1ay.

MertanpeamerHsbie:

B cdepe peryasiTHBHBIX YHUBEPCAIBHBIX YU€OHBIX AEHCTBUN yUAIIUXCS:

* [JJAHUPOBATH CBOM JEHCTBUS B COOTBETCTBUHU C ITOCTABIICHHOM 3a7a4€il U YCIOBHUSIMU €€ peaau3alu, B
TOM YHCJI€ BO BHYTPEHHEM IUIAHE;

* YIUTBIBATh YCTAHOBJICHHBIE TIPABIJIA B INIAHUPOBAHUHU M KOHTPOJIE CIIOCO0a PEIIeHNS;

* OCYILIECTBJISITh UTOTOBBIN M MOLIArOBBIA KOHTPOJIb MO PE3yIbTaTY;

* OLICHUBATh MPABWIBHOCTH BBITIOJIHEHHS ACHCTBHS HAa YPOBHE aJ€KBATHOW PETPOCIEKTUBHON OIIEHKH
COOTBETCTBHS PE3yIbTaTOB TPEOOBAHUSIM JJAHHOM 3a/1a4M U 33JJAYHON 001acTH;

* QAJICKBATHO BOCHPUHUMATH MPEIJIOKEHUS U OLEHKY YUYUTEJIEH, TOBApUIIEH, POJIUTENICEW U JPYrux
JTIOJICH;

* pa3uyaTh Croco0 U pe3yabTaT ACHCTBUA.

Obyuarowuiics noay4um 03MONCHOCIb HAYUUMCA!

* B COTPY/IHUYECTBE C YUUTEJIEM CTAaBUTh HOBBIC yUeOHBIC 3a1a4H;

* IPOSIBJIATH MMO3HABATENbHYIO HHUIIMATUBY B yU€OHOM COTPYTHUYECTBE;



¢ CaMOCTOATCIIbHO aICKBATHO OLCHUBATH MMPABUJIIBHOCTDH BBIITOJIHCHHU A ILCﬁCTBPISI U BHOCUTH H€O6XOI[I/IMBI€
KOPPCKTHUBBI B UCITOJTHCHUEC KaK IO XO4Y €TI0 pCain3allui, TaK U B KOHIIC HeﬁCTBHH.

B cdepe no3HaBaTeIbHBIX YHUBEPCATBHBIX YUCOHBIX ACHCTBUH yUalluXCs:

* OCYUIECTBJIATH IOMCK HEOOXOAMMON HHGpOpMAIMU [JIs BBINOJHEHUS BHEY4YEOHBIX 3aJaHUil ¢
MCTOJIb30BaHUEM YUE€OHOH JINTEPATYPHI U B OTKPHITOM HH(POPMALIMOHHOM MTPOCTPAHCTBE, SHIUKIIONEANH,
CIPaBOYHHUKOB (BKIJIIOYAs AJIEKTPOHHbBIE, IUPPOBBIE), KOHTPOIUPYEMOM IIPOCTPAHCTBE

WNHurepHera;

* OCYIICCTBIIATH 3aMKCh ((PUKCAIHIO) BEIOOPOUHON HH(OpMAIUK 00 OKpYXKaroIeM MUPE U 0 cebe caMoM,
B TOM 4HCJIe ¢ TOMOIIBI0 HHCTpyMeHTOB UKT;

* CTPOUTH COOOILIEHUS, MPOCKTHI B YCTHOM U MUCbMEHHOM (popme;

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

* YCTaHABIIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U B U3y4aeMOM KpPYyT€ SIBJICHU;

* CTPOUTH pacCyXIeHUs B (hOpMe CBS3M MPOCTHIX CYXJAEHUH 00 00BEKTEe, ero CTPOCHUH, CBOWCTBAX H
CBSI3AX;

Obyuarowuiica OIYYUM BO3MONACHOCTNL HAYYUMBCA!

* OCYLIECTBJISITh PACHIMPEHHBIA MOUCK MHGOPMAIMU C UCIOJIH30BAHUEM PECypcoB OMONHOTEK U CETH
WNHurepHer;

* 3aMKChIBaTh, GUKCUPOBATH HH(POPMALIHIO 00 OKPYKAIOIIUX SBJICHHUIX C TOMOIIbIO nHCTpyMeHToB UKT;
* OCO3HAHHO ¥ MMPOU3BOJILHO CTPOUTH COOOIICHNS B YCTHOM M MMCBMEHHOU (hopMe;

* OCYLIECTBJIATh BBIOOp Hambonee 3(PGEKTUBHBIX CIIOCOOOB pEHICHHS 3a7ad4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUH;

* CTPOUTH JIOTHUECKOE PACCYKICHHE, BKIIIOUAIOIIEe YCTAHOBICHUE MPUYNHHO-CIIEICTBEHHBIX CBSI3CH;

* MOTYT BBIUTH Ha TEOPETHYECKHH YPOBEHb PEIICHUS 337ay: PEHICHHE IO ONpEACIICHHOMY IUIaHY,
BJIa/ICHUE OCHOBHBIMH NIPUEMaMH PEIICHUS, OCO3HAHUS AESITENbHOCTH MO PEIICHUIO 3a/1a4H.

B chepe kKoOMMYHHKaTHBHBIX YHUBEPCAIbHBIX YUEOHBIX JCHCTBUI ydaluxcs:

* AJEKBaTHO HCIIOJIb30BaTh KOMMYHHUKATHBHBIEC, IIPEXKIE BCErO - PEUYEBBIC, CPEICTBA Uil pPELICHUS
pa3IUYHBIX KOMMYHUKATUBHBIX 3ajlay, CTPOUTh MOHOJIOTUYECKOE COOOIIEHUE, BIAJETh JAUATOIHYECKON
(dbopMoOli KOMMYHUKAIMH, UCHONB3Ys, B TOM 4ncie cpenctBa U uHCTpyMeHTHl KT U aucTaHnmmoHHOTO
OOIIIeHUS,

* JIONyCKaTb BO3MOXHOCThb CYIIECTBOBAaHUS Yy JIIOJEH Pa3IWYHBIX TOYEK 3PEHHs,, B TOM YHCIE HE
COBIIQJAIOIINX C €ro COOCTBEHHOW, M OPHEHTHUPOBATbCS HA IO3MULMIO HapTHepa B OOIIEHUU WU
B3aHMOJCHCTBIUH;

* YUUTBHIBATh PA3HBIE MHEHUSI U CTPEMUTHCS K KOOPAUHALMY PA3JIMYHbIX 03U B COTPYAHUUYECTBE;

* (popmynrpoBaTH COOCTBEHHOE MHEHHUE U MTO3ULHIO;

* JIOTOBapuBaThCS M MPUXOIUTHh K OOLIEMY PEIIEHUI0 B COBMECTHOH AEATENbHOCTH, B TOM 4YHCIE B
CUTYallMM CTOJIKHOBEHHSI HHTEPECOB;

Obyyarowuiics NOIYYUM 803MONACHOCTNb HAYYUMBCA.!

* YUUTBHIBaTh U KOOPJIMHUPOBATH B COTPYJHUYECTBE OTINYHBIE OT COOCTBEHHOU MO3UILIUU IPYTUX JHOACH;
* YUUTBIBATh pa3Hble MHEHUSI U MHTEPEChl 1 0OOCHOBBIBATH COOCTBEHHYIO MO3UIIHIO;

* IOHUMATh OTHOCUTEIBHOCTh MHEHUH U TIOJIXOJI0B K PELICHHUIO IPOOJIEMBI;

* APryMEHTHPOBATh CBOIO MO3ULUIO0 U KOOPAWHUPOBATh €€ C MO3ULMIMH IAPTHEPOB B COTPYIHUYECTBE
IIpH BBIPa0OTKE OOIIETO PEIIEHNs B COBMECTHOM I€ATEIbHOCTH;

* 3aJ]aBaTh BOINPOCHI, HEOOXOIUMBIE JUIsI OPraHU3alUN COOCTBEHHOH NESATEILHOCTH U COTPYIHUYECTBA C
MTapTHEPOM;

* OCYILECTBJIATH B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE HEOOXOIUMYIO B3aUMOIIOMOIIb.

IIpeameTHbIe:

- OPUEHTHPOBATHCA B ABJIEHUSAX U 00BEKTAX OKPYKAIOLIETO MHUPA, 3HATh TPAHUIIbl UX TPUMEHUMOCTH;

- MIOHUMATh ONpeAeTaeHNs (PU3NIECKUX BEIMYMH U IOMHUTH OIpeeIsonie GopMyIbl;

- IOHUMATh KaKuM (pU3NYECKUM MPUHIUIIAM U 3aKOHAM MOJYUHSIIOTCS T€ WM UHbIE OOBEKTHI U SBJICHUS
MIPUPOJIBI;



- 3HaHHME MOJIETU TIOMCKA PEIIeHUH s 3a71a4 1o (pu3uke;

- 3HaTh TEOPETUUECKHE OCHOBBI MAaTEMaTUKH.

- IPUMEYATh MOJIEJH SIBJICHUN U 0OBHEKTOB OKPYXKAIOLIEro MUPA;

- AaHAJIM3UPOBATH YCIOBHE 3a/a4H;

- nepeopMyIUPOBATh U MOJIEIUPOBATh, 3aMEHSITh UCXOHYIO 3a/1auy APYToi;

- COCTaBJISATH IJIaH PEIICHHUS;

- BBIJIBUTATh U IPOBEPSTH MpEAsiaraeMble JIJIsl peICHUs TUIIOTE3bL;

- BJIaJIETh OCHOBHBIMM YMCTBEHHBIMH OIEPAIMsIMHU, COCTABISIOIIMMHU MMOUCK PELICHUS 3a/1a4u.

Conep:xaHue NporpaMMbl BHEYPOYHOM 1eSITeIbHOCTH
7 KJ1acc

BBenenne. Brognoe 3anstue. Llenn u 3agaun kypea. Texauka 6e301macHOCTH.

Posib 3KCIIepUMeEHTAa B )KM3HH YeJIOBeKa.

Teopus: I3yuuTh OCHOBBI TEOPUM MNOrpelIHOCTEN. [lorpemHocTH NpsIMBIX M KOCBEHHBIX W3MEPEHUM,
MaKCUMaJlbHasi HOTPELIHOCTh KOCBEHHBIX U3MEPEHUH, yUeT MOrPEeIHOCTeH U3MEPEHHUH IpU MOCTPOESHUU
rpadukos. [IpencraBnenue pe3ynbTaToB U3MepeHuil B popme Tadnui 1 rpadukoB.

IIpakmuxa: OCHOBBI TEOPUU HMOTPEHIHOCTEN MPUMEHSATh IPU BBHIIOIHEHUU SKCIEPUMEHTAJIbHBIX 3a/1ad,
NpPaKTHYECKHUX padoT. (¢ ucmoab3oBanneM odopynoBanus «Touka pocray)

Xapakmepucmuka 0CHOBHBIX U008 0EAMENbHOCTU.

[TpuBoANUTH IPUMEPHI OOBEKTOB M3ydeHUs (Hu3uKH (PpU3HUEcKue sSBICHUS, (PU3HMUECKOE TEJO, BEUIECTBO,
¢uzmveckoe moje). Habmromare M aHamu3upoBarh (Gusnyeckue siBiACHUS ((PUKCHPOBATH W3MEHEHUS
CBOMCTB OOBEKTOB, CpaBHMBaThb MX U 0000maTh). [103HAKOMHUTBCS C SKCIEPUMEHTAIBHBIM METO/IOM
uccinenoBanust npuponsl. COopka mnpuOOPOB U KOHCTPYKIMH. Vcronb3oBaHME H3MEPUTENBHBIX
npubopoB. BrimonHeHne maboOpaTOPHBIX W TMPAKTHYECKUX paboT. JlMarHocTMKa W yCTpaHEHHe
HeHCIIpaBHOCTEHW MpUOOPOB. BricTpanBaHue rumnoTe3 Ha OCHOBAHUU UMEIOLIUXCS IaHHBIX.

MexaHnuka.

Teopus: PaBHOMepHOE U HEpaBHOMEpHOe JBWXKeHHe. [ paduueckoe npeacraBieHue ABMxeHus. Pemenue
rpaduyecKux 3a1ay, pacyeT MyTHU U CPEeIHEN CKOPOCTH HEPAaBHOMEPHOTO JIBUKeHUs. [loHsATHE NHEpLIUU U
uHepTHOCTH. LlenTpobexnas cuna. [IpumeHeHne naHHBIX (QU3NYECKUX MOHATHH B KHU3HEIEATEILHOCTH
yenoBeka. Cuia ynpyrocTH, cujia TpeHHs.

IIpaxmuxa: ViccnenoBaHnue 3aBUCHUMOCTH CHJIBI YINPYTOCTH, BO3HHUKAIOLIEH B IPYKHHE, OT CTENEHU
nedopmaruu pyxunbl. OnpeneneHue koddduimenta TpeHUs Ha TpuOoMeTpe. (C MCMoJIb30BaHHEM
oboopynoBanusi «Touka pocray)

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS OT CHJIbI HOPMAJIbHOTO JIaBJICHUS.

Xapakmepucmuka 0CHOBHBIX U008 0EsMENbHOCIU

Ananus tabnun, rpagukos, cxem. [louck oObsicHeHUS HaO01aeMbIM COOBITUSAM. OrpeeneHe CBOMCTB
npuOOpOB MO dYepTerkaM U MOJENSIM. AHAINW3 BO3HMKAIOIMX MpOOIEeMHBIX cuTyauuid. V3zoOpaxkaTb
CUCTEMY KOOpJMHAT, BBIOUPATh TEJIO OTCYETA U CBS3bIBATh €ro C CUCTEMOW KoopauHaT. Mcnonab3oBaTh
CHCTEMY KOOpAMHAT /sl M3y4YeHUs NpsIMOJIMHEHHoro naBwxkeHus Tena. COopka mnpuOOpoB H
KOHCTpyKUui. Mcnonp3oBaHue u3MepuUTENbHBIX NpuUOOpoB. BblmonmHeHue nabopaTopHBIX U
IpaKTUYeCKUX paloT (¢ ucmoab3oBaHueM oOopyaoBanus «Touka pocra»). [luarHoctuka u
yCTpaHEHUE HEUCIpaBHOCTEH MpuOOpoB. BricTpamBaHue rumnore3 Ha OCHOBAHWU MMEIOIIMXCS JTAHHBIX.
KoHctpyupoBanue u MojenupoBaHue. BpilonHeHME 3aaHUi 1O YCOBEPIIEHCTBOBAHUIO MPUOOPOB.
Pa3paboTka HOBBIX BapuaHTOB OMNBITOB. Pa3paboTka 1 mpoBepka METOIUKN SKCIIEPUMEHTAIBHOM pabOTHI.
Pabota B ManbIx rpynmnax. AHaIM3UPYIOT, BBHIOMPAIOT M OOOCHOBBIBAIOT CBOE pEIICHHE, IeHCTBUS.
[IpencraBienue pe3yabTaToB MAPHOM, IPYMIIOBOI 1€ATEIbHOCTH. YYacTHe B JUAJIOTe€ B COOTBETCTBUM C
IIpaBWJIaMU PEYEBOTO IMOBEAEHUS.

I'mapocraTruka.

Teopus: 3akoH Apxumena, 3akoH Ilackans, rHIpOCTaTHYECKOE NaBJIEHUE, COOOLIAIOIIMECS COCYIIBI,
TUIpaBIMYECKHE MAIIUHBI.

Ilpakmuxa: 3a0ayu: BHITAIKMBAIOIIAS CHJIAa B pa3IMYHBIX CUCTEMax; NpuOOpbl B  3ajadax
(coobmmaromuecs: COCybl, THAPABINYECKIE MAIIUHBI, phlYaru, OJIOKH).

DKCIepUMEHTAIIBHBIE 3a/1aHU:



1)u3mepenue cunel Apxumena,

2)U3MEepEeHUEe MOMEHTA CHJIbI, JICUCTBYIOIETO Ha phIYar,

3)usmepenre pabOThl CHJIBI YOPYTOCTH TMpPU TMOAbEME Tpy3a C MOMOMIIbIO TOJBMXHOIO MU
HETIO/IBUYKHOTO 0JI0Ka(C MCMOoJIb30BaHHEM 00opyaoBanus «Touka pocray)

Xapaxmepucmuka 0CHOBHbIX U008 0esIMENbHOCTNU.

Anamu3 tabnui, rpaduxos, cxeM. [Tonck o0ObsicHeHUs HaOMIOMaeMbIM coObITHsIM. COOpKa MPUOOPOB U
KOHCTpYyKUuH. Vcrmonp3oBaHue u3MEpUTEIbHBIX MpUOOpOB. BoimonHeHue nabopaTOpHBIX U
MPAaKTUYECKUX paboT. [IMarHoCTHKa U yCTpaHEHHE HEHCIPaBHOCTEH MpuOOpoB. BricTpanBanue rumnores
Ha OCHOBAaHMU MMeEIOIIUXCS NaHHBIX. KoHCTpynpoBaHue u MojaenupoBaHue. Pabora B MalbIX rpymnmnax.
AHanM3UpyIoT, BRIOUPAIOT U OOOCHOBBIBAIOT CBOE pelieHue, neicTBus. [IpencraBieHue pe3yabTaToB
MapHOM, TPYNIOBOW AesATenbHOCTH. [loAroTOoBKa COOOIIEHMA W MOKJIAJO0B. Y4YacTHe B JHAIIOTe B
COOTBETCTBHHM C IIPaBUJIAMU PEUEBOTO MIOBEEHUS.

Crartuka.

Teopus: bnok. Peryar. PaBHOBecue TBepAbIX Ten. YcloBUA paBHOBecus. MomeHT cunsl. IlpaBuio
MoMmeHTOB. LlenTp Tskectu. MccnemoBaHue pa3iauyHBIX MeXaHWYeckuX cucreM. KoMOMHUpOBaHHBIE
3aJ1a4M, UCIOJIb3YS YCIOBUS PAaBHOBECHSI.

Ilpaxmuxa: VI3roroBnenue padoTaroliei CUCTEMbI OJIOKOB.

Xapaxmepucmuka 0CHOBHBIX 8UO008 0eAMENLHOCTIU.

Ananu3 tabnui, rpaduxos, cxem. [Torck o0bsicHeHUs HaOM0aeMbIM COOBITUAM. OTpeieieHue CBOICTB
npuOOpPOB MO YepTek)aM W MOAEISAM. AHAIM3 BO3HUKAIOMIMX MPOOJIEMHBIX cuTyanuid. HaGmromaTs
JeiCTBHE MPOCTHIX MeXaHU3MOB. [l03HaKOMUTBCA ¢ PU3NUECKON MOJENbIO «abCONIOTHO TBEPIOE TEIIO.
Pemarp 3ajaun Ha npuMeHeHue yciaoBusi(MpaBuia) paBHOBecus peluara. [IpumeHnsaTs ycinoBue (IpaBuiio)
paBHOBECHsI pblyara ajsi OObsICHEHHsI JEHCTBUS Pa3IMUHbIX HHCTPYMEHTOB, UCIIOJIb3YEMbIX B TEXHUKE U
B ObITy. COOpKa mprOOpPOB M KOHCTPYKIUH. Vcnonp30BaHNE M3MEPUTEIBHBIX MPUOOPOB. BEIMOTHEHHE
1abopaTOpHBIX W NPAKTHUYECKUX padoT. JluarHocTuka M YCTpaHEHHWE HEHCIPaBHOCTEW MHPUOOPOB.
BricTpanBaHue rumnore3 Ha OCHOBAaHUU HUMEIOIIMXCSA JaHHbIX. KoHCTpyupoBaHue M MOJAEIMpPOBAHUE.
Brimonnenue 3aaHuil O yCOBEPIIEHCTBOBaHUIO MpuOOpoB. Pa3zpaboTka HOBBIX BapUAHTOB OIBITOB.
Pa3paboTka 1 mpoBepKa METOUKH YKCIIEPUMEHTATIBLHOU PabOTHI.

PaGora B ManbIx rpynmax. AHaIM3UPYIOT, BBIOMPAIOT U OOOCHOBBIBAIOT CBOE pEIIECHUE, ACHCTBHUS.
[IpencraBnenne pe3yinbTaTOB MAPHOM, IPYMIIOBON AeATENbHOCTU. [10Ar0TOBKA COOOIIEHUH U TOKIIAI0B.
OCyIIECTBIIAIOT CaMOOLIEHKY, B3aUMOOLIEHKY IESATEIBHOCTH. Y4YacTHE B JUAJIOT€ B COOTBETCTBUHU C
IIpaBWJIaMU PEYEBOTO MMOBECHUS.

8 ki1acc

TenoBble sABICHUS.
TemnoBoe pacimpenue tein. [Iponeccsl maBieHns U OTBEpACBaHUS, HCIIAPEHMS U
KoHAeHcanuu. Temnonepenaya. BinaxxHocTh Bo3iyXa Ha pa3HbIX KOHTHHEHTAX.
Hemoncmpayuu: 1. HabmoeHue TastHusl TbAa B BOJE.
2. CKOpOoCTb UCTIapEHUsI Pa3IMUHBIX KHUIKOCTEH.
3. TemnoBele ABUraTenu Oy Iymero.
Jlabopamopuwie pabomul (¢ ucnob3oBaHueM ooopyaoBanus «Touka pocTay)
1. I3MeHeHus JUIMHBI Tea IPU HarpeBaHUM U OXJIAKICHHH.
2. OtnuBKa napauHOBOTO COJIaTHKA.
3. HaGmroieHue 3a riaBjIeHUEM JibJa
4. OT 4yero 3aBUCUT CKOPOCTh UCIIAPEHHUS )KUJIKOCTH?
5. HaGmroieHue TeronpoBOAHOCTH BOJIbI U BO3/1yXa.
Xapakmepucmuka 0CHOBHBIX U008 0EesMENbHOCHIU.
CamocrosaTenbHO (HOpMYTUPYIOT MO3HABATEIbHYIO 33/ady. YMEIOT C MOMOIIBIO BOIPOCOB J0OBIBATH
HezocTarouyo nHpopManuio. Vcnonb3oBanue N3MEpUTEIbHBIX IPUOOPOB. BrlnonHeHne 1ad0paTopHbIX
U TpakTHYecKUX paboT. JlmarHocTuka M ycTpaHEHHE HEHCIpaBHOCTeW mpuOopoB. BricTpanBanue
TUIOTE3 Ha OCHOBAaHUY MMEIOIUXCS TaHHbIX. KOHCTpyHpoBaHHe U MOJIeTMpOBaHHE.
BeinmonHenue 3amaHuii 1O yCOBEPIIEHCTBOBAHUIO MPUOOPOB. Pa3paboTka HOBBIX BApHAHTOB OIBITOB.
Pa3paboTtka u mnpoBepka METOAMKH OSKCIEpPUMEHTaIbHON paboTel. PaboTra B Manbix rpymnmnax.
AHaNM3MUpYIOT, BBIOMPAIOT U OOOCHOBBIBAIOT CBOE pelieHue, aercTBus. IlpeacraBieHue pe3yabTaToB



HapHOfI, prHHOBOI)JI ACATCIIbHOCTH. Yyactue B Auajore B COOTBCTCTBUU C IIPpaBUJIaMU PCUCBOIO
IIOBCACHHUA.

DJleKTpUYeCKHe SIBJICHUS.

Muxkpomup. Monenu aroma, cymiectBoBaBmmue a0 Haydana XIX. Mctopusi OTKpBITHS W JEHUCTBUSA
ralbBAHUYECKOTO djeMeHTta. Vcropust co3manusi  dnekTpodopHoit Mammebl.  Omneit  BombTa.
DJIEKTPUYECKUH TOK B DJIEKTPOJIUTAX.

Hemoncmpayuu: (¢ ucnosib3oBanueM odopynoBanust «Touka pocray)

1. Moaenu aToMOB.

2. 'anpbBaHUYECKHE DJIEMEHTHI.

3. Pabota anekTpodopHOMMAIIHHBI.

4. OnpiTel BonbTta u [NanpBanmy.

Jlabopamopnwvie pabomul:

1. Co3nanue rajabBaHMYECKHUX DJIEMEHTOB U3 MOAPYYHBIX CPEJCTB.

2. DIEKTPUYECKHUI TOK B KUJIKOCTSIX.

Xapakmepucmuxa OCHOBHBIX BUJIOB JIEATE€IbHOCTH:

YopaBisioT cBoed IMO3HABATEIbHOW U Y4eOHOUM NeATeIbHOCTHIO MOCPEICTBOM IOCTAHOBKHU LENEH,
IJIAHUPOBAHUS, KOHTPOJIS,, KOPPEKIIMU CBOUX JIEUCTBHI M OLIEHKH YCIEIIHOCTH ycBOeHHsS. CpaBHUBAIOT
crnoco®d M pe3ynbTaT CBOMX JACWCTBUHA € 00paslioM - JHCTOM COMNpoBOXIeHHs. OOHapyKUBalOT
oTkJIoOHEHHs. OOTyMbIBAIOT MPUYMHBI OTKJIOHEHUH. OCYIIECTBISAIOT CAMOKOHTPOJIb U B3aUMOKOHTPOJIb.
Hcnonb3oBaHue u3MEpUTEIbHBIX MPUOOPOB. BrimonHeHrne 1a0OpaTOpPHBIX U MPAKTUYECKUX pPabOT.
JluarHocTUKa W YCTpaHEHHE HEUCIPABHOCTEH mpuOOpPOB. BrICTpanBaHuME TUIOTE3 Ha OCHOBAHHUH
uMeromxcs JaHHbix. KoHcTpyrpoBanue u MoAenupoBaHue.

DJIeKTPOMArHUTHbIE SIBJICHUS.
MarautHoe TmoOJe B BemectBe. MarHuTHas aHoManusa. MarHuTHele Oypu. PasHoBHIHOCTH
AIEKTPOU3MEPUTEIBHBIX TPHOOPOB. Pa3HOBUIHOCTH JIEKTPOABUTATEIICH.
Hemoncmpayuu (¢ ucnoab3oBanueM ooopynoBanusi «Touka pocra»):

1. HarnsmHOCTH ITOBEIEHHS BEIIECTB B MAarHUTHOM II0JIC.
2. Ilpe3eHTanuu OMarHUTHOM T10JI€ 3€MJIM 1 O MAarHUTHBIX OYypsiX.
3. JleMOHCTpalvs pa3HOBUIHOCTEH AIEKTPOM3MEPUTETHHBIX MPUOOPOB.
4. HarngagHocTh pa3HOBUIHOCTEH 31€KTPOABUTATENEH.
Jlabopamopuwsie pabomui: 1. UccaenoBanue pa3nudHbIX dJEKTPOU3ZMEPUTENBHBIX TPUOOPOB.
Xapaxkmepucmuxa 0CHOBHbIX 6UO008 0esIMeNbHOCMIL:
YopaBisOT cBoed MMO3HABATENbHOW U Y4eOHOUW MeATeIbHOCTHIO TMOCPEICTBOM TOCTAHOBKHU IIENEH,
MJIAHUPOBAHUS, KOHTPOJIS,, KOPPEKIIUU CBOUX JICUCTBUHN M OICHKU YCHEIIHOCTU yCBOeHUs. CpaBHHBAIOT
croco®d M pe3ynbTaT CBOMX JACWCTBUHA € 00paslioM - JHCTOM COMmpoBOXIeHHS. OOHapyXUBalOT
otkioHeHHs. OOIyMBIBAIOT IPUYMHBI OTKIOHEHHH. OCYIIECTBISIOT CAMOKOHTPOJIb U B3aUMOKOHTPOJIb.

OnTnyeckue siBJICHUS.

VlcTouHMKM cBeTa: TEIJIOBBIE, IIOMUHECLIEHTHBIE, UCKYCCTBEHHBIE. M3roToBNneHne kamepsl - 00CKypa U
UCCIIEIOBaHNE M300paKeHUsI C TOMOIIBI0 MOJENU. MHOrokpaTHOe Hu300pakeHHe IpeaAMeTa B
HECKOJIbKUX IJIOCKUX 3epKajiax. V3roTOoBUTh MEPUCKON W C €ro MOMOLIbI0 MPOBECTH HAOIIOAEHUS.
[IpakTHuecKoe UCIOJIb30BaHNE BOTHYTHIX 3€pKaJ. 3PUTENBbHBIE WILTIO3UH, IIOPOKIAEMBIE NPETOMIICHUEM
cBeTa. Mupaxu. PazButre BOJIOKOHHON ONTHUKH. VICIIO/Ib30BaHNE 3aKOHOB CBETA B TEXHHUKE.
Hemoncmpayuu(c ncnosib3oBanuem ooopynoanusi «Touka pocray)

1. Pa3nnyHble ICTOYHUKY CBETA.

2. N300paxkenne mpeaMeTa B HECKOJIBKUX TUIOCKUX 3€pKaiax.

3. M300paxkeHne B BOTHYTHIX 3epKajax.

4. Vcnonp30BaHUE BOJIOKOHHOM OITHKH.

5. YerpoiicTBo ¢oToanmnapaToB, KHHOIPOEKTOPOB, KaJIeHJOCKOIIOB.

Jlabopamopmvie pabomul:

1. M3roToBneHune kaMepsl - 00CKypa U Ucciel0BaHHe U300paKEHHS ¢ TIOMOIIBIO MOJETIH.

2. IIpakTH4eckoe NPUMEHEHUE TUIOCKUX 3€pKaJl.

3. IIpakTHUecKoe UCTOIb30BaHUE BOTHYTHIX 3€PKal.



4. VI3roToBNeHHE MEPUCKOTIA U HAOIIOICHHSI C TIOMOIIBIO MOAECIIH.

Xapaxmepucmuxa 0CHOBHbIX 8UO008 OesIMENbHOCHIU:

VYIpaBastoT CBOCH MO3HABATEIIBHOW M y4eOHOW JeATEIBbHOCTHIO TMOCPEACTBOM ITOCTAHOBKHU IICIICH,
IJIAHUPOBAHUS, KOHTPOJIS, KOPPEKIUN CBOMX JEHCTBUM M OLEHKM YCIELUIHOCTH YCBOEHUA. Bulaensior u
GhOpMYyTUPYIOT TO3HABATEIBHYIO II€JIb. BBIIENAIOT KOJWYECTBEHHBIE XapaKTEPUCTHKHA OOBEKTOB,
3aJaHHBIC CJIOBAMMU. HpI/IHI/IMaIOT HO3HaBaT€JILHyIO IcJIb N COXpaHSIIOT cc HpI/I BBIITOJIHCHUHN y‘I@6HbIX
nevictBuit. OCO3HAIOT CBOM JIEUCTBUS. FIMEIOT HaBBIKM KOHCTPYKTHBHOTO OOITIICHUS B MAJIBIX TPyIIIIaXx.

YesoBek U npupoaa

ABTOMaTHKa B Hamie >ku3HHU. [IpuMepsl UCMOIB30BaHUS ABTOMATHYECKHX YCTPONCTB B HayKe, Ha
MPOU3BOJICTBE U B ObITy. CpenctBa cBa3u. Panno u TeneBuaeHne. AnbTepHATUBHBIE HICTOYHUKU YHEPTHH.
Buner anekrpocrannuii. HeoOX0AUMOCTh SKOHOMUU TPUPOTHBIX PECYPCOB M HCIIOJI30BAHUS, HOBBIX
SKOJIOTMYHBIX M 0e30MacHbIX TexHoJoruil. Hayka u 6e30macHOCTb Jtoei.

Hemoncmpayuu: 1. poToMaTepuansl U CIaibl Mo TeMe.

Jlabopamopuwsie pabomul: 1. 3yuenne NeHCTBUN CPEACTB CBS3H, PATUO M TCICBUICHUS.
Xapaxmepucmuka 0CHOBHBIX 8UO08 0eSAMENbHOCTIU.

CaMocTtosTenbHO (HOPMYIUPYIOT MO3HABATEIbHYIO 3a/ady. YMEIOT (WM Pa3BUBAIOT) CHOCOOHOCTH C
MTOMOIIBIO BOTIPOCOB JOOBIBATH HEJIOCTAIOIIYIO HH(POPMAIIHIO.

9 kjaacc

Kunemarnka
CriocoOpl  onMcaHusi MexaHUueckoro pABmkeHus. Cucrema ortcuera. [IpsmonuHeiiHOe JBUXKEHHUE.
[IpsimonuHEtHOE paBHOMEPHOE JBUKEHHE 110 IUIOCKOCTH. IlepeMenienre u cKOpoCcTh P paBHOMEPHOM
NPSIMOJUHEHHOM JBUXEHUM IO IJIOCKOCTH. OTHOCHUTENBHOCTh ABMKEHUSA. CII0KEHHE JBUKEHHIL.
[TpunHuun HezaBUcUMOCTH JBMXEeHUH. KpuBonuHelHoe nBmxeHue. JIBH)KeHHE Tenla, OpPOIIEHHOrO MOJ
YIJIOM K FOpU30HTY. PaBHOMEpHOE JBH)KEHHE 10 OKPYXKHOCTU. YTiioBas ckopocTh. Ilepuon u yacrora
BpaieHusa. CKopocTb
U YCKOPEHHE [TPU PABHOMEPHOM JIBUYKEHUU 110 OKPYKHOCTH.
Jlabopamopnuie pabomui(c HenoJIb30BaHHEeM 00opynoBanus «Touka pocray):

1. Wsyuenue nBuxeHHs: CBOOOIHO MAJAIOLIETO Tea.

2. W3ydeHue IBMKEHUS MO OKPY>KHOCTH.
IIpumepnvie memvl NPOEKMHBIX U UCCTIEO00B8AMENLCKUX PAOOM.:

1. OnpezneneHue CKOPOCTH PABHOMEPHOIO JABMKEHHS INPH MCIOJIb30BAaHUU TpeHakepa «Oeromas

JOPOKKAY.
2. Hcrtopuueckass pEeKOHCTPYKIMS ONBITOB ['anuies Mo OmpeaeneHHuio YCKOpEHUs CBOOOJHOTO
MaJeHus Tell.

3. IpuHuuns! paboTel IPUOOPOB AJIS U3MEPEHHSI CKOPOCTEH U YCKOPEHHH.

4. IlpumeneHue cBOOOJHOIO NaJE€HUA U1 U3MEPEHUS pEeaKIIMU YeJIOBEeKa.

5. Pacuer TpaekTopuu ABMKEHUS NepcoHaxkell paccka3os P.Pacmo.
Xapakmepucmuka OCHOBHbIX U008 OesimeNbHOCmU: YTEHHE U OOCYXKIEHUE TEKCTa CTaTeil MHTEpHET-
caiiToB, 00CYX/I€HHE TOKJIAZIOB U MPE3eHTalLMii, COCTaBIEHUE U pelIeHue 3a/1a4, 00CyXkJIeHHe croco0oB
pemienus (moaroroska k OI'D no ¢usuke).

JAnnamuka
WNuepunaneuele cucrteMbl orcuera. Cuma. 3akoHbl HproroHa. /[IBmkeHuwe Ttena noJ JeiCTBHEM
HECKOJIbKUX CHJI. JIBM)KEHHME CHCTeMbl CBS3aHHBIX Tell. JluHaMuKa paBHOMEPHOTO JBUKEHHS
MaTEpUaIbHOW TOUYKH IO OKPYKHOCTH. Kiaccel cuil. 3aKOH BCEMUPHOIO TATOTEHUS. J[BU)KEHUE IIaHET.
HckyccrBennsle cnyTHukU. CosiHeuHas cucrema. VcTopus pa3BuTHs NpencTaBileHHd O BceneHHoM.
Crpoenue u 3Boonus Beenennoil.
Jlabopamopnwie pabomoi(c ucnoab3oBaHueM odopynoBanus «Touka pocra»):

1. H3mepeHue Macchl Tejla ¢ UCTOIb30BAHUEM BEKTOPHOTO PA3JI0KEHUS CUJIBL.

2. V3ydenume KWMHEMaTHKH W JWHAMHUKH pPAaBHOYCKOPEHHOTO JBIKCHHS (Ha TPUMEpPE MAaIIHHBI

ATByga).



3. HW3ydeHue TpeHHUs CKOIBKEHUS.
IIpumepnvie memvl NPOEKMHBIX U UCCIE008AMENLCKUX PAOOM.:

1. HUcropuueckas peKOHCTpyKLHs onbiToB KynmoHa 1 AMOHTOHA MO ONpeAeNeHUIO BETHUYNHBI CUIIbI

TPEHUSI CKOJIbKCHHUS.

2. TlepBble HCKYCCTBEHHBIE CITyTHUKH 3€MIIH.

3. Kak oTnngaroTcs MEXaHUYeCKHE MPOIIECChl Ha 3eMJIe OT MEXaHUYECKUX MPOIIECCOB B KOcMOcCe?

4. Tena Conneunolt cucteMbl. OTKPBITHUS Ha KOHUHKE TIepa.
Xapakmepucmuka OCHOBHbIX U008 OesmeNbHOCMU: YTeHHEe M OOCYXIEHHUE TEKCTa CTAaTel MHTEpHET-
caiToB, 0OCYXKIEHHE JOKIAI0B U MPe3eHTAlUii, COCTAaBICHUE U pelIeHHe 3a/1a4, 00CyXIeHue croco0oB
pemrenus (moaroroska k OI'D mo ¢usuke).

NmnyJibe. 3aKoH cOXpaHeHUs] HMITYJIbCA
Nmnynbe. MI3MeHeHne uMITylIbca MaTepruaibHOM Touku. CrcremMa Tenl. 3aKOH COXPaHECHUS NMITYJIbCA.
IIpumepnvie memvl NPOEKMHBIX U UCCIE00BAMENLCKUX PAOOM.:

1. PeakTuBHOE JBIKEHHE B TIPUPOJIC.

2. Paccnenosanue JITII ¢ moMomIbiO 3aKOHA COXPAaHEHUS UMITYJIbCA.
Xapakmepucmuka OCHOBHbIX U008 OesiMelbHOCMU: YTEHUE M OOCYXJICHUE TEKCTa CTAaTel WHTEpHET-
caiiToB, 00CYX/I€HHE TOKJIAZIOB M MPE3CHTAINI, COCTaBICHHE U pEIIeHUE 3a]a4, 00CYXIeHHE CIIOCO0O0B
pemienus (moaroroska k OI'D no ¢usuke).

Craruka
PaBHoBecue Tesra. MOMEHT cuiibl. Y CII0BUS PABHOBECHUS TBEPAOro Tena. IIpocTeie MEXaHU3MBI.
Jlabopamopnule pabomui(c McnoJib30BaHueM 00opynoBanusi «Touka pocray):
OmnpeneneHne NEHTPOB MacC Pa3IUIHBIX TN (TPH CIIoco0a).
IIpumepnvie memvl nNPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM:

1. TlpumeHeHHE TPOCTHIX MEXAaHU3MOB B CTPOUTENBCTBE: OT 3€MIITHKU 10 HEOOCKpeODa.

2. HccnenoBaHue KOHCTPYKIIUU BEIOCUIIEA.
Xapakmepucmuka OCHOBHbIX U008 OessmeNbHOCMU: YTEHHEe M OOCYXIEHHUE TEKCTa CTaTel MHTEpHET-
CaiiToB, OOCYXKICHHE JOKIAI0B U MPEe3eHTAIN, COCTABJICHHE U pelIeHUE 3a/1a4, 00CyKIeHnEe CIOCOO0B
pemrenus (moaroroska k OI'D mo ¢usuke).

MexaHu4ecKkue KoJie0aHusi U BOJTHBI
Mexanunueckue  koneOanusi. [IpeoOpazoBaHue  dSHEprUM TPH  MEXAHUYECKHX  KOJeOaHUsX.
Matematudeckuii ¥ TIPYXKUHHBIA MasTHHKH. CBOOOJHBIC, 3aTyXarOIIHEe W BBIHYKICHHBIC KOJCOAHMS.
Pe3onanc. Mexanundeckue BOJHBL. [[TMHA U CKOPOCTH BOJHBIL. 3BYK.
Jlabopamopnwie pabomui(c ucnoab3oBaHueM odopynoBanus «Touka pocra»):
N3ydenue konebaHuit HUTSIHOTO MasiTHUKA.
IIpumepnvie memvl NPOEKMHBIX U UCCTIEO0B8AMENLCKUX PAOOM.:

1. CrpyHHBIE MY3bIKaIbHBIE HHCTPYMEHTHI.

2. KomebarenbHbIC CUCTEMBI B IPUPOJIC U TEXHUKE.
Xapaxmepucmuka OCHOBHbIX 6U008 OesmenbHOCMU: YTeHHEe U O00CYXKJIEHHE TEeKCTa CTaTeld HMHTEpHET-
calToB, OOCYXXJIEHHE JOKJIAJ0B U MPE3CHTALNM, COCTABICHUE U PEIICHUE 3a7a4, 00CYX JIEeHUE CIIOCOOOB
pemienus (moaroroska k OI'D no ¢usuke).

JIEKTPOMATHUTHBIE K0JIeOaAHUS U BOJHBI

[lepemennbiit anexTpudeckuit Tok. KomnebatenbHbli KOHTYp. BwIHYX)IeHHBIE W CBOOOgHBIE OM
Kxonebanust. OM BOJHEI U UX CBOMCTBA.

IlpumepHvie memvl NPOEKMHBIX U UCCIEO0BAMENLCKUX PADOM.:

[IpuHIUMIIBI PaAUOCBA3U U TEIEBUACHUS.

Bimstaue OM u3nydeHuil Ha )KUBbIE OPTaHU3MBI.

N3roroBneHne ycTaHOBKH AJI JEMOHCTPALIMH ONBITOB 1o DMU.

OnexkrpomarauTHoe n3nydenue CBY-neun.

Hcropuueckast peKOHCTPYKIIMS ONBITOB AMIIepa.

orwdPE



Xapakmepucmuka OCHOBHbIX U008 OesmeNbHOCMU: YTEHHEe M OOCYXJIEHUE TEKCTa CTaTel MHTEpHET-
CaiiToOB, OOCYXKICHHE JOKJIAI0B W MPE3EHTAIINI, COCTABICHUE U pelIeHUe 3a/1a4, 00CcyXIeHne crmocoOoB
pemenus (moaroroska k OI'D o pusuke).

Onrtuka
Hcrounuku cBera. JleiicTBUs cBeTa. 3aKOH MPSIMOJIMHEMHOIO pacpoCTpaHEHHs CBETa. 3aKOH OTPaKEHUS
ceta. [locTpoenne n3obpaxeHuil B MIOCKOM 3epKaie. 3aKOH MPEJIOMIICHUS CBETa Ha IUIOCKOM TpaHHIIe
JBYX OJHOPOAHBIX Ipo3pauHbiX cpen. llpenomnenue ceera B mpusme. [ucnepcus csera. SIBienHue
MIOJIHOTO BHYTpeHHEro oTpaxkeHus. JIuuzbl. Tonkue nuu3bl. [locTpoenue n3oOpakeHUi, cO3/1aBaeMbIX
TOHKMMH JIMH3aMu. ['11a3 u 3penue. OnTuyeckue npruOopsl.
Jlabopamopnvie pabomui(c ucnoab3oBaHueM odopynoBanus «Touka pocra»):

1. DxcnepumeHTanbHas IPOBEPKA 3aKOHA OTPAXKEHUSI CBETA.

2. VI3mepeHue moxazaressi MPeIOMIICHHS BOJIBI.

3. H3mepenue (HOKYCHOTO PacCTOSHUSI COOMPAOIIEH JIMH3HI.
IIpumepnvie membl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

1. Hcropus uccienoBaHus CBETOBBIX SIBJICHUI.

2. Wcropuueckas peKOHCTpyKLHMs Teneckomna ["anumes.

3. Usrorosnenue kaneiiockona.
Xapaxmepucmuka OCHOBHbBIX 8U008 OesmelbHOCmU: YTeHHEe U O00CYXKJIEHHE TEeKCTa CTaTeld HHTEpHET-
caiiToB, 0OCYX/IEHUE OKIJIAZOB M MPE3CHTAIMI, COCTABICHUE U PEIICHUE 3a/1a4, 00CYKIEHHE CIIOCO00B
pemienus (moaroroska k OI'D no ¢usuke).

du3uka aToMa U ATOMHOIO siipa
Crpoenue aroma. Ilormomenue u ucmyckanue cBeTa aromamu. OnTudeckue CHEKTpbl. OTMBITHI
Pesepdopna. [lranerapuas moxens atoma. CTpOCHHE aTOMHOIO siipa. 3apsIoBOC M MAacCOBOE YHCIIA.
SnepHble cuibl. DHEprus CBSI3U aTOMHBIX sJep. 3aKOH paJuoakTHBHOTO pacmana. Anbda- u Oera-
pacmanbl. [IpaBuna cmemenus. SnepHple peakiuu. JleneHue w cuHTE3 siAep. SnepHas SHepreTHKa.
Uctounuku sneprun ConHua u 3Be3a. Peructpanus siaepHbIX H3nydeHUU. BiusHue paguoakTHBHBIX
W3ITy4eHUH Ha JKUBBIC OpraHu3Mebl. J[o3umMeTpurs. DKOJIOTHIEeCKHE TPOOIIEMBI SIIEPHON YHEPTETHKHY.
IIpumeprvie memvbl nNPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

1. HUcropus nzydyeHus atoma.

2. WUsmepenne KIIJ[ conneunoit 6arapen.

3. HeBuanuMeble H3JIy9eHUS B CIEKTPE HATPETHIX TEI.
Xapaxmepucmuka OCHOBHBIX 6U008 OesmenbHOCmU: YTeHHEe U O00CYXKJEHHE TEeKCTa CTaTeld HMHTEpHET-
calToB, OOCYXXJIEHHE JOKJIAJ0B U MPE3CHTALNM, COCTABICHUE U PEIICHUE 3a7a4, 00CYX JIEeHUE CIIOCOOOB
pemienus (moaroroska k OI'D no ¢usuke).

®opMbI Opranu3anuu 00pa3oBaTeJbLHOIO Mpouecca:

- IpynmoBasi;

- UHAMBUYyalIbHAS;

- (ppoHTaNBHAS.

Benymme TexHosoruu:

Hcnonp3yroTcss  3J€MEHTBHl  CHEAYIOUIMX  TEXHOJIOTWH: TMPOEKTHas, MNpoOJIeMHOr0  00ydeHws,
MH(POPMAIMOHHO-KOMMYHUKALIMOHHAS, KPUTHYECKOTO MBILIUIEHUS, TPOOJIEMHOT0 TMAJIOTa, UTPOBasl.
OcHoBHbBIE MeTObI PA00OTHI HA YPOKe:

Beaymmmu mMetonamu  00ydeHHs  SBISIOTCS:  YaCTHYHO-TIOMCKOBOHM, METOJI MaTeMaTH4eCKOro
MOJIETTUPOBAHUS, AKCHOMAaTUYECKUIT METO/.

DopMbI KOHTPOJIA:

Tak Kak 3TOT Kypc SIBJII€TCS JOMOJIHUTEIbHBIM, TO OTMETKA B OaljlaX HE CTABUTCH.

VYdammiicss y4uTcsl OLEHMBATh ce0sl W JIPYTMX caM, 4TO IO3BOJISIET Pa3BUBATh YMEHHUsS caMOaHAlM3a U
CHOCOOCTBYET PAa3BUTHIO CaMOCTOSITENIbHOCTH, KaK CBOMCTBY JIMYHOCTH Yywaierocs. BoisBieHue
IIPOMEKYTOUHBIX U KOHEUHBIX PE3YJIbTaTOB yYalIUXCs MPOUCXOANUT Yepe3 MPAKTHUECKYIO 1EATENbHOCTD;
3ayeTHbIe PadOTHI:



* TeMaTH4YeCcKas MOA00pKa 3a/a4d Pa3jIMdHOTO YPOBHS CIOKHOCTH C IMPEICTAaBICHHEM pPa3HBIX METOJIOB
pellicHHsI B BHJIC TEKCTOBOT0 JOKYMEHTA, Mpe3eHTanun, Giin-aHuManu, BUIeopouKa wii Web -
CTpaHuIlbI (caifTa)
* BBICTaBKa IPOEKTOB, MPE3CHTAINH;
* JIEMOHCTpAIs JKCIICPUMEHTA, KAYEeCTBCHHOH 3aJayll C KAueCTBCHHBIM (YCTHBIM WJIM B BHUJE

MPWIOKEHUs, B TOM 4YHUCIE, NPE3CHTAIHEH) ONUCAaHWEM Tpollecca Ha 3aHATHU, (ECTHBAIC
HKCIIEPUMEHTOB; (PU3HUECKHE OJTUMITUAbI.

KaJsiengapHo-TtemaTu4eckoe miiaHupoBaHue 7 Kaace

Ne | dara Tema 3ansaTHs Hcnoab3oBanue MpUMEUYaHue
/1 | IpOBEACHUS 000opyoBaHMsI LIEHTPA

IInan | dakr

€CTECTBCHHOHAYYHOH M
TeXHOJIOrHYeCKOi
HANPaBJIEHHOCTEH
«Touka pocra»

1. Beeaenue (14)

07.09 Beognoe 3amstme. llenmu u | Kommbroreproe

3a1a4n Kypca. Texnuka | o6opyaoBaHue
1 0€30MacHOCTH.
2. Posib JKCIIEpUMEHTA B KU3HU YesioBeka (34)

14.09 Cucrema eJUHHII, IOHITHE O KommnbrorepHoe

TIPSIMBIX u KOCBEHHBIX | 000PYyIOBaHHE
2 HU3MEPCHHSIX

21.09 Du3NYeCKuil IKCIIEPUMEHT. O6opynoBanue TUTST
Bungsr (bU3UYECKOro | AEMOHCTpAIIUHA
IKCIIEPUMEHTA.

[TorpemHoctsb U3MEpEeHHUSI.
Buaer
MOTPeIHOCTeN U3MEpEeHHUSI.
Pacuér

3 MOTPEIIHOCTH U3MEPEHUSI.

28.09 JlaboparopHas paboTa OOGopynoBanue IS
«M3mepenne oObemMa TBepAoro | 1ab0paTOpHBIX  paboT
tenay. [IpaBuna opopmienus YYEHUYECKUX OIBITOB

4 1a0opaTopHOil paboTBHI.

3. Mexanuka (84)

05.10

PaBHOMepHOE 51
HEpPaBHOMEPHOE
JBUOKEHUS.

12.10

['paduyeckoe nmpencraBieHue
JIBUKECHUS.

19.10

Pemenune rpaduueckux 3anay,
pacueT TyTH W CpeaHel
CKOpOCTH

HEPABHOMEPHOT'O JBUKECHHUS.

26.10

ITonsarue AHEPIIAN "
MHEPTHOCTH.
[lenTpobexxHas cuia..

Ob6opynoBanue as

nabopaToOpHBIX  paboT U
YYECHHUYECKUX OIBITOB (Ha
6a3ze kommiekToB A OI'D)

09.11

Cuna ynpyrocTs, cujia TpEeHUs

10

16.11

JlaGoparopHas paboTa

O6opynoBanue st
nabopaTopHbIx paboT u
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«ccnenoBanne 3aBUCUMOCTH
CHIIBI VIIPYTOCTH,
BO3HHUKAIOIIEH B

PYXKHUHE, OT CTEIEHU
nedopmaruu

PYKUHBD».

YYCHUYECKUX OIBITOB (Ha
0a3ze komruiekToB st OI'D)

11

23.11

JlaGopaTtopHnas pabota
«Omnpenenenue ko3P durrienra
TPEHUs Ha TPUOOMETPE.

12

30.11

JlaGopaTtopHnas pabota
«HccnenoBaHue 3aBUCUMOCTH
CHUTBI TPEHUS OT CHJIBI
HOPMAJIBHOTO JIABJICHUS.

OO6opynoBanue ajist
1a00paTopHBIX  paboT W
YUEHUYCCKUX OIBITOB

4. I'mapocraruka (124)

13

07.12

II;moTHOCTE. 3amaua naps
I'epona

O6opynoBanue TS
JEMOHCTPALMI

14

14.12

Pemenne 3amay moBBIIIEHHON
CJIOKHOCTH Ha pacuer
IUIOTHOCTH

BEIIECTBA.

15

21.12

Pemenne 3aga4y noBRINIEHHON
CJII0KHOCTU

Ob6opynoBanue TUISL
JEMOHCTPALMI

16

28.12

JlaBiieHME KUIKOCTHM M Tasa.
3aKkoH
[Tackans

17

11.01

CooOmiarommecst COCY/Ibl.

18

18.01

JlaGopaTtopHnast pabota
«M3roToBrenue MOJIEITH
dboHTaHA»

O6opynoBanue st
n1abopaTopHbIx paboT u
YUYCHHUYECKUX OIBITOB (HA

19

25.01

JlaGopaTtopHnast pabota
«M3roToBrenue MOJIEITH
dboHTaHA»

0aze KkoMIUIeKTOB i1 OI'D

20

01.02

3akon [lackains. /laBnenue B
JKUJIKOCTSIX M Ta3ax.
['mppaBnuyeckre MalluHBbI.
Coo01aronirecs: CoCy/sbl.

21

08.02

Brrrankusaromiast cuia. 3aKoH
Apxumena.

O6opynoBanue TUTST
nemoncTpanuii Relion

22

15.02

JlaGoparopHas paboTa
«BrrsicHenne YCIIOBUS
TUIABaHUS

TEI.

O6opynoBanue st
nabopaToOpHBIX  paboT U
YYCHHUYECKUX OIBITOB

23

22.02

bnoxk 3ama4g Ha 3axoH Ilackans,
3aKOH ApXUMeJa.

O6opynoBanue JUTS
nemouctparnwmii Relion

24

01.03

bnoxk 3ama4d Ha 3akoH Ilackans,
3aKOH Apxumena.

5. Craruka (104)

25 | 15.03 |

| biok. Ppryar.

| O6opynoBaHue TUTS
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29.03 PaBHOBecre  TBepABIX  TEJ. | AEMOHCTpAIIUA
Moment  cunbl.  IIpaBuio
26 MOMEHTOB.
05.04 Llentp Tsokectu. | O6opynoBaHue TUTSI
HccnenoBanmne Pa3IUYHBIX | AEMOHCTpAIIUH,
27 MEXaHUYECKUX CUCTEM o0OpasoBarenbHbI HA0Op 1O
12.04 KoMmOuHHMpOBaHHBIE 3a1a9H, MegaHHKe’ Mexi_TIPOHHKe 1
HCTIONb3yst yeous | PoOOTOTEXHMKE [TnMHapa
28 paBHOBECHSI.
19.04 KomMmOuHupoBanHble 3a1a4H,
UCIIOJIB3YS yCIOBUS
29 paBHOBECHS
26.04 JlaGopaTtopHnas pabota OO6opynoBanue aJjist
«M3rotoBnenue padoraromieit | 1a60paTOpHBIX pabot
CUCTEMBbI O10koB». | Releon wu  ydeHudeckux
Odopmnenue OTIBITOB (Ha 6aze
30 paboTHI. KoMIUIEKTOB st OI'D
10.05 Pabora HaJl MIPOCKTOM
«bnokny.
JlaGopaTtopHnas pabota
«M3roroBnenue paboTaroIIeH
31 CHUCTEMBI OJIOKOBY.
17.05 JlaboparopHas paboTa O6opynoBanue st
«M3rorosnenue paboraromeid | 1ab0paTOpHBIX pabor
CUCTEMBI OJIOKOBY. Releon  u yuenumyeckux
32 OIIBITOB
33 | 24.05 Odopmnenue paboThI. KommnsrorepHoe
34 | 31.05 3ammra npoeKToB. obopysioBaiue
KanennapHo-remaTuyeckoe niiaHupoBanue 8 Kiacc
No | Jlara Tema 3ansaTus Hcnonb3oBanue NpUMEYaHue
/11 | IpOBEJCHUS odopynoBanust
ILnan | ®akr LHEeHTpa }
€CTeCTBEHHOHAYYHOii
U TeXHOJIOTHYeCKOoM
HANPABJIEHHOCTEH

«Touxka pocra»

1. BBenenne (14)

07.09 BBomHoe 3amsTtme. llemm KommerotepHoe
3aJauu Kypca. TexHuka | 000pymOBaHHE
1 0€30MMacCHOCTH.
2. TenuioBbie siBjenus (12 4)
14.09 Paznoobpaszue temnoBbix | KommnerorepHoe
ssBieHui. TernoBoe pacmpenue | 000pyaoBaHue
2 TEJ.
21.09 JlaboparopHast pabota OobopynoBanue IS
«VI3MeHeHwMsI JUTUHBI Tella PU 1a00paTOpPHBIX PpadboT
HArpeBaHUU M OXJIAXKICHUNY. u YUEHHUYECKUX
3 ONBITOB
4 28.09 Temmonepenaua Habmonenue O6opynoBaHue  JUIs
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TEIUIONPOBOAHOCTH BOJIBI U JIEMOHCTpAIIHA
BO3JIyXa.
05.10 JIaGoparopHas paboTa O6opynoBanue ams
«M3mMepenne ynenpHon 1a0opaTOPHBIX padboT
TETUIOEMKOCTH Pa3TUYHBIX u YUEHUYIECKUX
5 BEILIECTBY. onbiToB  (Ha  0aze
12.10 [InaBneHue u oTBEpICBaHUE. KomIIeKToB 11t O
JlaboparopHas pabota «OTiIMBKa
6 napauHOBOTO COJIIATHKAY
19.10 JlaGopaTopHas pabora O6opynoBanue st
«Habnroienue 3a niaBJIeHHEM nabopaTopHBIX paboT
TbAA» u YU4EHUYECKUX
7 OIBITOB
26.10 Pemienue onumnuaaHbIx 3a1a4 O6opynoBanue IS
Ha ypaBHEHUE TEIUIOBOTO | I€MOHCTpauit
8 Oananca
09.11 Pemtenne onmuMnnaaHbeIX 3a0a4 O6opynoBanue  JIst
9 Ha pacy€T TEIUIOBBIX ITPOLECCOB JIEMOHCTpAIUI
10 | 16.11 Jlaboparopus kpuctamorpadum.
23.11 Hcnapenue u koHaeHCAIUS. O6opynoBanue IS
11 JIEMOHCTpPAITHi
30.11 CocrtaB atmMocdepsl, O6opynoBanue ISt
HaOJI0CHNE TIepexo/ia JIEMOHCTpAIIHHA
HEHACBIIICHHBIX 11apOB B
12 HACBIIICHHBIC.
07.12 Bnaxnocts Bo3zayxa Ha pasHbix | ObopynoBanue Ui
13 KOHTHHEHTAX JIEMOHCTPAIIHIA
3. DuekTpuyeckue sijeHus (84)
14.12 Muxkpomup. Mozenu atoma, O6opynoBanue st
14 cyluiecTBoBasme 10 Hayana XIX | nemoHcTpanumii
21.12 WcTopust oTKpbITHS U JeHCTBUS KomnerorepHoe
15 raJIbBAHUYECKOTO 2JIEMEHTA o0opyaoBaHue
28.12 Ucropus CO3JIaHuUs
351eKTpOoopHOH
16 MaIlluHbI
11.01 OnsiTel Bonbra. Onekrpuueckuii | KomnbrotepHoe
17 TOK B 3JIEKTPOJIUTAX. o0opynoBaHue
18.01 Pemenue onmumnuaaneix 3agad Ha | O0opynoBanue  Juist
18 3aKOHBI IIOCTOSTHHOTO TOKa JIEMOHCTpAIHHA
25.01 Hao0uroienne 3aBHCUMOCTH O6opynoBanue IS
COTNPOTUBIICHUS POBOIHUKA OT | JIEMOHCTpaIuit
19 TEMIIEPATYPHI.
01.02 JlaboparopHast pabota ObopynoBaHue IS
«OrmpeeneHne CTONMOCTH 1abopaTopHBIX padoT
M3pacxo/I0BaHHOMN " YYEHUYECKUX
ANEKTPOIHEPTHH ombiToB  (Ha  0Oaze
10 MOIIIHOCTH NMOTpeOuTeNs v mo | KomruiektoB it OI'D
20 CUETUHKY»
08.02 Pemenue onuMmnuagHbIx 3a1a4 O6opynoBanue ISt
21 Ha TEIIOBOE JICHCTBHE TOKA JIEMOHCTpAIIHA

4. DjIeKTPpOMAarHuTHbIE siBJIeHUu (34)

22 |15.02 |

| 3JICKTpOMaTHI/ITHBIC SIBJICHU .

| OGopynosanne s
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DNEKTPOU3MEPUTEIBHEBIE JIEMOHCTpAIIHA
PUOOPHI.
22.02 MarauTtHasg anomanus. | OGopynoBanue  is
MaruuTtHsie JIEMOHCTpAIUi
23 Oypu
01.03 PaznoBugHOCTH
ANEKTPOABUTATENECH.
24
5. OnTuyeckue siBjaeHus (74)
15.03 HcTouHuku cBeTa: TEIIOBBIE, Ob6opynoBanue s
25 JIFOMUHECIIEHTHEIE JIEMOHCTpAITHi
29.03 MHorokpaTtHoe n300pakeHHe
peaMeTa B HECKOJIBKUX TIIOCKUX
26 3epKajax.
05.04 N3roToBUTH NEPUCKOII U C €TI0 Ob6opynoBanue s
MTOMOLUIBIO IIPOBECTHU | AEMOHCTpALUl
27 HaOJII0 ICHUS
12.04 [IpakTHueckoe UCIOIb30BaHUE ObopynoBanue ISt
28 BOTHYTHIX 3€pKaj JIEMOHCTpAINi
19.04 3pUTeNbHbIE ULTIO3HH, ObopynoBanue ISt
MTOPO’KIaEMBIC TTPEIIOMIICHUEM JIEMOHCTpAIIHHA
29 cBera. Mupaxu.
30 | 26.04 Pa3BuTHE BOJIOKOHHOW ONTHKU
10.05 Hcrnonbs3oBaHKe 3aKOHOB CBETA B
31 TEXHHUKE
6. YesioBek u npupoaa (44)
32 | 17.05 ABTOMAaTHKa B HAIICH KU3HU . KommbrorepHoe
33 | 24.05 Panuo u TeneBuneHne obopyznosaiue
31.05 AnbTEepHAaTUBHBIE HCTOUYHUKU
34 SHEpruu. Buasl 2IeKTpOCTaHIHUM
KanennapHo-remaTuyeckoe niaHupoBaHue 9 Kiaacc
No | Jlata Tema 3ansaTus HUcnonb3oBanue NpUMEYaHue
/Tl | IpOBEACHHUS odopynoBaHust
ILnan | ®akr LHEeHTpa }
€CTeCTBEHHOHAYYHOii
U TeXHOJIOTHYeCKOoM
HANPaBJIEHHOCTEH
«Touka pocra»
1. BBenenne (14)
01.09 BBonnoe 3ansitue. lLlenu wu | KomnberotepHoe
3aJ1aun Kypca. TexHuKa | 000py0BaHHE
1 0€30MMacHOCTH.
2. KunemarTuka (7 4)
08.09 Croco0sI oImMcanus O6opynoBanue ISt
2 MEXaHHYECKOTO JIBVIKCHUS JIEMOHCTpPAIIHA
15.09 IIpsimonuHEitHOE paBHOMEPHOE Ob6opynoBanue s
JIBUKCHHE o TUTIOCKOCTH? | IEMOHCTpPAIIHA
Cmotps
3 M3 KaKO# TOYKH HaOII0IaTh
4 22.09 OTHOCHUTEIEHOCTE IBUKECHU. O6opynoBanne  JIst
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CIoXeHue IBUKEHUMN. JIEMOHCTpALUI
29.09 Jlabopamopusie pabomol: O6opynoBanwue st
«3yueHne NBMKEHUS CBOOOMHO | TaOOpaTOpHBIX paboT
najaromiero tena», «Mzydyenue u YU4EHUYECKUX
5 JIBUKCHHSI TEJIa 110 OKPY)KHOCTH» | OTBITOB
06.10 Kak u kyna nmonerena BUIIHeBas O6opynoBanne  Jist
koctouka? Pacyer TpaekTopuu JIEMOHCTpAIIHA
JBUKEHUSI TEJ U IIePCOHaXeH
pacckas3oB P.Pacm> 0
6 Mionxay3eHe
13.10 Ucropuueckast peKOHCTPYKILIHS O6opynoBanue ISt
OIBITOB lanunes 0 | AeMOHCTpauui
OTIpeICTICHUTO
7 YCKOPECHHUS g.
20.10 OmnpeneneHne CKOpOCTH O6opynoBanne  JIst
PaBHOMEPHOTO JIBHIKEHUS TIPU JIEMOHCTpAIIHA
HCIIOJIb30BaHUU TPEeHaXepa
8 «OeroBast TOPOKKaY.

3. Iunamuxa (8u4)

27.10 Cuna Bomy, cuna yoexxaenus win | O0opynoBanue — Jyis
9 cuia - pu3nyeckasi BeIuyuHa? JIEMOHCTpAIHA
10.11 Jlabopamopnas paboma: ObopynoBanue Is
10 «M3Mepenne Macchl Tesay» 71a00paTOPHBIX padoT
17.11 JBr>xeHue Teia moj ASHCTBUEM u yHCHIICCKHX
11 HECKOJIbKUX CHJI OTIBITOB
2411 JIBH>XeHnEe CHCTEMbI CBSI3aHHBIX O6opynoBanue ISt
12 Tel JIEMOHCTpAINi
01.12 Jlabopamopnvie ObopynoBanue s
pabomoi: «3ydaenune TpeHus | 1abOpaTOpHBIX PadOT
CKOJIb>KEHUSD» u YU4EHUYECKUX
13 OTIBITOB
08.12 JuHamuka paBHoMepHoro | OOopynoBanue  ajs
14 JIBH)KEHUS 110 OKPY>KHOCTH JIEMOHCTpAIUI
15.12 Hcropus pasButus | ObopynoBanue s
MIPEACTABICHUI JIEMOHCTpALUI
0 Bcenennon. Conneunas
15 CUCTEMA.
22.12 OTKpBITHS HA KOHYUKE TIepa. O6opynoBanne  Jist
[TepBrie UCKYCCTBEHHBIC | AEMOHCTpAalUn
CIIyTHUKH
16 3emuu.
4. UmnyJabc. 3aKoH coxpaHeHUs1 UMIYJibca (34)
17 | 29.12 Kak BBl IXTy Ha30BETE... KomnerorepHoe
12.01 PeaxtuBHOE IBHKEHUE B obopynosarue
18 MIPUPOJIE.
19.01 Paccnenosanue JITII ¢ nomompio | Komnberoteprnoe
19 3aKOHA COXPaHEHUs UMITYJIbCa 00opyoBaHue
5. Craruka (24)
26.01 Jlabopamopnas paboma: OobopynoBanue IS
«OrmpeeneHue NeHTPOB Macc 1abopaTopHBIX padoT
Pa3IUYHBIX TeJ (TPH Criocoba)» " YYEHUYECKUX
20 ONBITOB
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02.02 IIpumenenune npocteix | Komnbrorepnoe
MEXaHU3MOB B CTPOUTEIILCTBE: OT | 000PyHIOBaHHE
3eMJISTHKH 10
21 HeOocKpeda
6. Mexann4yeckue Koje0aHusi M BOJIHBI (34)
09.02 Bunsr MAasiTHUKOB u ux | O6opynoBanue ISt
22 KoJIeOaHui JIEMOHCTpAINi
23 | 16.02 Urto nepenocut BoJsiHa?
02.03 KonebarenbHble  CHCTEMBI B
24 MIPUPOJIC U TEXHHUKE
7. DJIeKTPOMATHUTHBIE KOJIe0aHUS U BOJIHBI (24)
09.03 DKcrepuMeHTalIbHast TPOBEpKa KommnbrotepHoe
25 CBOICTB DM BOJIH. obopyoBaHue
16.03 Hccnenosanue KommerorepHoe
AJIEKTPOMArHUTHOTO o0opynoBaHue
26 nznydyenus CBU-neun
8. OnrTuka (44)
30.03 . U3roroBienue Moaeiu KommnbrorepHoe
27 KaJICH I0CKOTIA. 00opyIoBaHue
06.04 DKcnepuMeHTaNnbHask MpoBepKa ObopynoBanue  JIst
28 3aKOHA OTPaKEHUS CBETA. JIEMOHCTpaIui
13.04 Jlabopamopnas paboma: ObopynoBanue s
«M3mMepenne nokaszarens 1a0opaTOpHBIX PpadboT
MPEJIOMIICHUS BOJIBI» u YYCHHUYECKUX
29 OTIBITOB
20.04 Kak ornuuarorces nokasarenu ObopynoBanue Uit
30 MPEJIOMIJICHUS IIBETHOTO CTEKIIA JIEMOHCTpaIHi
9. ®du3uKa aToMa U ATOMHOT0 siipa (44)
27.04 [lornomenne wu  ucnyckanue | KommnbsrorepHoe
cBeTa obopynoBaHue
31 atoMamu. Ontuueckue cnektpsl. | KommberorepHoe
11.05 N3mepenne KIIJ conHeuHoi obopynosatue
32 Oarapen
18.05 Bnusinne pagnoakTUBHBIX
33 W3IYYCHUH Ha KUBBIE OPTaHU3MBI
25.05 CriocoOBI 3amuThI OT
34 pPaAMOaKTUBHBIX U3ITy4YEHUN
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