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IHosicuuTeabHAA 3aNMCKA

PaGouast mporpamMmma BHEYpOUHOU ACSATEIBHOCTH O (hu3uKe A 7 - 9 KIacCOB COCTaBJIEHA
Ha OCHOBE NMPUMEPHOU IporpaMMel mo ¢usuke s 7 — 9 kinaccos (mox penakuueil Kysneroa
A.A.), M.: «IlpocBemienue», 2017 1 cOOTBETCTBYET
- ®@epepanpHoMy 3akony «O0 oOpazoBanumu B Poccuiickoit @enepamum» Ne273-d3 or
29.12.2012 ropa;

-OenepanbHOMy  00pa3oBaTelbHOMY — CTaHAApTy  OCHOBHOro  oOmiero — oOpa3oBaHus,
YTBEP)KIEHHOMY TIpUKa3oM MuHucrepcTBa oOpasoBanus u Hayku PD Nel897 or 17.12.2010
roja;

-IIpukazy MunuctepcrBa obpazoBanusi u Hayku PD Nel577 ot 31.12.2015 r» O BHeceHHH
U3MEHEeHUH B (eaepanbHbli 00pa30BaTENbHBIM CTaHIAPT OCHOBHOTO OOIIEro oOpa3oBaHUs,
YTBEPXKIEHHBIA NMpUKazoM MunucrepcTBa obpazoBanusi u Hayku PD» Nel897 or 17.12.2010
roja»

-O0pa3oBaTenbHOM MporpaMMe OCHOBHOTO OOIIET0 00pa3oBaHus;

-Yuebnomy miany OVY;

- [IpumepHoOit mporpaMme OCHOBHOT'O 00111eT0 00pa3oBaHus 1Mo (u3uke (0a30BbIi YPOBEHB ).

[Iporpamma paccuntana Ha 35 dacoB — | yac B Henmento B 7 kiacce, 35 yacoB — | yac B
Hejelro B 8 kiacce, 34 yaca — 1 yac B Hezenmo B 9 Kjacce.

JlanHasi pabovasi mporpaMma BHEYPOUHOH JAeATENbHOCTH Mo ¢usuke anst 7 — 9 kimaccoB
cocraineHa Ha ocHoe OOII OOO MBOY OCOII Ne6 um. B.A. CyneBa m ¢ yuérom
METOAMYECKHX PEKOMEHJALNH MO CO3IaHNI0 U (PYHKIIMOHUPOBAHMIO B 00IIE00pa30BaTEIbHBIX
OpraHM3aIMsaX, pPACIONOKEHHBIX B CEIbCKOM MECTHOCTM M MajblX TOpojax, IEHTPOB
00pa3oBaHMUsl €CTECTBEHHO-HAYYHOW M TEXHOJOrM4YHOM HampasiieHHocTel («Touka pocTa)
(yTBepkaeHbl pacmnopsbkeHneM MuHucteperBa mpocsemieHusi Poccuiickoit ®denepauuu ot
12.01.2021 r. Ne P-6) u mpegycMarpuBaeT TMPOBEACHUE 3aHATUNA C MCIOJb30BAaHUEM
o0opynoBanus neHTpa «Touka pocta»

Ilnanupyemble pe3yJabTaThl OCBOEHHSI NPOrpaMMbl BHEYPOUYHOH 1eATEJbLHOCTH
«3anumaresibHass ¢Qu3KMKa» (¢ McnoJb3oBaHueM obGopyaoBanust «Touka pocra»)B 7-9
KJjaccax.

Peanuzarust mporpamMmel criocoOCTBYET JOCTHKEHHIO CIEIYIONUX Pe3yabTATOB:
JInuHOCTHBIE:

B cdepe MTMYHOCTHBIX YHUBEPCATBHBIX YUE€OHBIX ACHCTBUH ydaIuxcs:

* yueOHO-II03HABaTEIbHBI MHTEPEC K HOBOMY y4eOHOMY MaTepually M croco0aM peuieHHs
HOBOM 3aJa4HU;

* OpUEHTAIMs Ha [MOHMMAaHME MPUYHMH ycliexa BO BHEYUYEOHOW IeATEIbHOCTH, B TOM YHUCIIE HA
caMOaHaJIM3 U CAMOKOHTpPOJIb pe3ysbTara, Ha aHAJU3 COOTBETCTBUS Pe3yJIbTaTOB TPeOOBAHUAM
KOHKPETHOM 3a/1a4H;

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

* BHYTPEHHEH IO3MIMM IIKOJIbHMKA HAa YpPOBHE IOJOXHUTEIBHOTO OTHOLIEHUS K IIKOJE,
MOHMMAaHHS HEOOXOJIMMOCTH YY€HUs, BRIPAXKEHHOI'O B Mpeo0siajaHui y4eOHO-TI03HaBaTEeNbHbIX
MOTHBOB;

* BBIpQKEHHOM YCTONYMBOM yueOHO-1103HABAaTEIbHON MOTHUBALIUN YYEHHUS;

* YCTOMUMBOro yueOHO-T103HABATEILHOIO HHTEPECA K HOBBIM OOIIMM CrIOco0aM pereHus 3a1a4.

MeranpeamerHsie:
B cdepe peryasiTHBHBIX YHUBEPCAIbHBIX YUEOHBIX ACHCTBUN ydaIuxcs:

¢ INIAaHUPOBATH CBOU ,I[GﬁCTBHH B COOTBETCTBUH C IIOCTaBJICHHOM 33,[[3‘16171 U YCIOBUAMU €€
pcajmsann, B TOM YUCJIC BO BHYTPCHHCM IIJIAHEC,



* YUUTBIBAaTh YCTAHOBJIEHHBIC TIPABUJIA B TUIAHUPOBAHUU M KOHTPOJIE CIIOCO0a peIeHHS;

* OCYIIECTBJIATh HTOTOBBIM U MOIIArOBBIA KOHTPOJIb 10 PE3YIBTATY;

* OLICHHUBATh IPABWIBHOCTH BBIIIOJIHEHUS JCUCTBUS HA YPOBHE aJEKBATHOM PETPOCHEKTHUBHOU
OLIEHKH COOTBETCTBUS Pe3yJIbTaTOB TPeOOBaHUAM AAHHOM 3aJjauul U 3aJauHON 001acTH;

* aJEKBaTHO BOCIIPUHUMATH IPEIJIOKECHUS WM OLCHKY YYMTENIEH, TOBApHILEH, POIAUTENICH U
JIPYTUX JIIOJCH;

* pa3nuyarh coco0 U pe3yiabTaT ACHCTBHSL.

Obyuaiowuiics NOIYUUM 803MONACHOCTb HAYYUMCA.!

* B COTPYAHHMYECTBE C YUUTEIEM CTaBUTh HOBbIC yueOHbIC 33]a4u;

* [IPOSIBIIATH [103HABATEIbHYIO MHULMATUBY B Y4€OHOM COTPYIHUYECTBE;

* CaMOCTOSITEJIBHO aJeKBAaTHO OLICHMBATh IIPABUJIBLHOCTH BBIIIOJIHEHUS JEHUCTBHS U BHOCHUTH
HE00XO/UMBbIe KOPPEKTHBBI B MCIIOJIHEHHE KakK II0 XOAy €ro pealu3alydd, TaKk U B KOHLE
JICHCTBHS.

B cdepe no3naBaTesIbHBIX YHUBEPCATBHBIX YUCOHBIX JCHCTBUH yJaIluXCs:

* OCYILIECTBJIATh MMOUCK HEOOXOIUMON MH(pOpMAlMU JUIs BBIOJHEHHUS BHEYYEOHBIX 3a/aHuil ¢
UCIIOJIb30BaHUEM Y4YeOHOH JIMTEpaTypbl U B OTKPHITOM HH(OPMALMOHHOM IPOCTPAHCTBE,
SHIMKJIONEINH, CHPaBOYHUKOB (BKJIIOYAsl 3JIEKTPOHHBIE, LHM(POBBIE), KOHTPOIUPYEMOM
IIPOCTPAHCTBE

HNnTepHera;

* OCYIIECTBJIATH 3anmuch ((pukcanuio) BEIOOPOUHON HMH(pOpMAIMKU 00 OKpY)KArOIIeM MHpEe U O
ce0e caMoM, B TOM 4ucIie ¢ momouiso nHeTpymenToB UKT;

* CTPOUTH COOOIIEHHS, IPOCKTHI B YCTHOW U MUCbMEHHOHN (POpME;

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

* YCTaHABJIMBATh IPUUYUHHO-CJIEICTBEHHBIE CBSI3U B U3y4a€MOM KpPYT'€ SIBJICHUM;

* CTPOUTH pacCyXIeHHs B (opMe CBSA3M NPOCTHIX CYXAECHUH 00 O0OBEKTe, ero CTPOCHHUH,
CBOMCTBaX U CBS3aX;

Ob6yyarowuiics NOIYYUM 03MONCHOCb HAYUUMBCA:

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

* 3amuchIBaTh, (PUKCUPOBaTH HHGOPMALMIO 00 OKPYXKAIOMIMUX SBICHUSX C IOMOILBIO
uHctpymeHToB UKT;

* OCO3HAHHO U MPOM3BOJILHO CTPOUTH COOOIIEHUS B YCTHOM M MUCbMEHHOM (popme;

* OCYLIECTBJIATH BBIOOP Hanbosee 3((HEeKTUBHBIX CIIOCOOOB pElIeHUs 337a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIOBH;

* CTPOUTH JIOTUYECKOE PACCYXKJECHUE, BKJIKOYAIOIIEE YCTAHOBJICHHWE NMPUYMHHO-CIEICTBEHHBIX
CBsI3€H;

* MOT'YT BBINTM Ha TEOPETHYECKHH YPOBEHb DEIIEHUS 3aJad: PEIICHHUE IO ONPEIEICHHOMY
IUIaHy, BJIaJIEHUE OCHOBHBIMU IMpPHEMAaMM PEIICHUS, OCO3HAHMS NEATEIbHOCTH IO PELIECHUIO
3a/1a4H.

B chepe koMMyHUKATHBHBIX YHUBEPCATBHBIX YUEOHBIX NEHCTBUIN yUaIIUXCS:

* QJICKBaTHO HCMOJIb30BaTh KOMMYHUKATHUBHBIE, IPEKJE BCErO - PEYEBbIE, CpPENCTBA A
pellIeHus Pa3IMYHbIX KOMMYHUKATUBHBIX 33/1a4, CTPOUTH MOHOJIOTHYECKOE COOOIICHHE, BIaIETh
JUAJIoTHYecKON (OpMONM KOMMYHHUKAIIUHU, MCTONB3Ys, B TOM YHCJIE CPEJICTBA U WHCTPYMEHTHI
HUKT u qucTaHIIMOHHOTO OOIICHUS,

* IONYCKAaTh BO3MOYKHOCTh CYIIIECTBOBAHUS Yy JIFOJIC PA3JIMYHBIX TOYEK 3PEHHS, B TOM YHCIIE HE
COBMAJIAIONIUX C €r0 COOCTBEHHOU, U OPHEHTHUPOBATHCS Ha MO3HIIMIO TapTHEpa B OOILICHUH U
B3aMMO/ICCTBUY,

* YUYUTHIBATh pa3HbIE MHEHHUS M CTPEMHUTBbCS K KOOPAWMHALMU PA3IUYHBIX MO3ULHUNA B
COTPYIIHUYECTBE;

* opmynupoBaTh COOCTBEHHOE MHEHUE U TIO3ULIUIO;



* JIOTOBApUBATHCS U MPHUXOAUTH K OOIIEMY PEIISHUI0 B COBMECTHOM JEATeILHOCTH, B TOM YHUCIIe
B CHTYaIlUU CTOJIKHOBEHHSI HHTEPECOB;

Obyuarowuiics noiyyum 603MOACHOCMb HAYYUMbCAL:

* YUYUTBIBATh M KOOPJMHHUPOBATH B COTPYIHUYECTBE OTIIMYHBIC OT COOCTBEHHOM TO3UIUH IPYTUX
JIIOJIEH;

* YUUTHIBATh pa3HbIC MHCHUS U HHTEPECHl 1 0OOCHOBBIBATH COOCTBEHHYIO MTO3UIIUIO;

* IOHUMATh OTHOCUTEIHHOCTh MHEHHI U TIOJIXOJIOB K PEIICHHUIO MPOOIEMBIL;

* apPryMEHTUPOBATh CBOIO TO3UIMI0 M KOOPJAMHHUPOBAaTH €€ C TO3UIUSIMH IapTHEPOB B
COTPYIHUYECTBE MIPH BHIPAOOTKE OOIIETO PEIICHUS B COBMECTHOM JAESITEITbHOCTH;

* 3ajgaBaTh BOINPOCHL, HEOOXOJMMBIC IS OpraHHW3allMd COOCTBEHHOW IESATEIBHOCTH U
COTPYIHUYECTBA C TAPTHEPOM;

* OCYIISCTBISTh B3aUMHBIA KOHTPOJIb M OKa3blBaTh B COTPYJAHUYECTBE HEOOXOIAUMYIO
B3aMMOITOMOIITb.

IIpeamerHsle:

- OpHUEHTHPOBATHCS B SABICHHUSIX M OOBEKTaX OKPYKAIOIIETO MHUpPA, 3HATh TPAHMIBI HX
IIPUMEHUMOCTH;

- MOHUMATh ONpeAeTeHNs GU3NIECKUX BETUYMH M IOMHUTH ONpeAeNstonme GopMyIbl;

- IOHUMATh KaKuM (PU3NYECKUM MPUHLKIIAM U 3aKOHAM NOJYUHSIOTCS T€ WIN UHbIE OOBEKTHI U
SIBJICHUSI TIPUPOJIBL;

- 3HaHUE MOJIEJIM [TOUCKA PeLIeHUH A7 3a/1a4 110 (hu3uKe;

- 3HaTh TEOPETUYECKHE OCHOBBI MATEMATUKH.

- IPUMEYaTh MOJIEIH SIBIICHUH U 0O0BEKTOB OKPYXKAIOILEro MUpa;

- aHAJIM3UPOBATH YCIOBHE 3a1a4H;

- nepeopMyIMpOBaTh U MOAEIUPOBATh, 3AMEHTh UCXOIHYIO 3ajjauy Jpyroii;

- COCTABJIATH IIJIaH PEIICHHUS;

- BBIJIBUTaThb U IIPOBEPATH NPEUIaraeMble I PELICHUS TUIIOTE3bI;

- BJIaJIETh OCHOBHBIMM YMCTBEHHBIMH OII€PALUSIMH, COCTABJISIOIIMMH ITIOMCK 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: 3yuntb OCHOBBI TeopuM morpemHocteld. [lorpemHocT npsIMBIX U KOCBEHHBIX
WU3MEpPEHUI, MaKCHUMajbHasi IIOTPEIIHOCTh KOCBEHHBIX M3MEPEHMM, YYET IOIrpeHIHOCTEN
U3MepeHuil mpu mnoctpoeHuu rpadukoB. llpencraBienue pe3ynbTaTOB H3MEpPEHUN B (opme
TabIMI U TpadUKOB.

Ilpakxmuxa: OCHOBBI TEOPUU MOTPEIIHOCTEH MPUMEHSATH MPH BHIMOIHEHUN 3KCIIEPUMEHTAIBHbIX
3aj1a4, NpaKTHYECKUX paloT. (¢ mcmoabp3oBannem obopynoBanus «Touka pocTay)
Xapakxmepucmuka 0CHOBHbIX 8UO08 0eAMeNTbHOCIU.

[TpuBoANTE TpUMEpPHl OOBEKTOB M3ydeHUs QU3UKU (pusnueckue sBieHHs, (HU3NYIECKOE TEJo,
BellecTBO, (¢u3nyeckoe tmone). Habmiomate u  aHanmusupoBaTh (DU3HUECKHUE  SBICHUS
(puxcupoBaTe U3MEHEHHUsI CBOWCTB OOBEKTOB, CPAaBHUBATh UX M 00001maTh). Ilo3HakoMuTbCS €
AKCIEPUMEHTAJIbHBIM METOAOM HcciiefoBaHus npupoasl. COopka MpuOOPOB M KOHCTPYKLHUH.
Hcnonb3oBaHue HM3MEpUTENbHBIX NPHOOPOB. BrInoiaHEeHHE 1a0OpaTOpHBIX M MPAKTHYECKUX
pabot. /lmarHoctuka M yCTpaHEHHE HEHCIpaBHOCTEH MpuOOpoB. BeicTpanBaHue rumores Ha
OCHOBaHUU UMEIOUINXCS JAHHBIX.

Mexanuka.



Teopus: PaBHOMEepHOE M HepaBHOMEpHOE JBMKEHHUE. | 'paduueckoe mpeacTaBieHne ABHKEHUS.
Pemenne rpaguueckux 3agad, pacuer MyTH U CPEAHEH CKOPOCTH HEPaAaBHOMEPHOTO JBHKEHUS.
[Tonstue muepuuu u uHepTHOCTU. LleHTpoOexHas cuna. IlpuMeHeHne NaHHBIX (U3NIECKUX
MOHSTHU B XKU3HEACITEIbHOCTH YenoBeKka. Cuia ynpyrocTu, Cuia TpeHHUsL.

Ilpaxmuxa: ccnenoBaHue 3aBUCHMOCTH CHWJIBI YIPYTOCTH, BO3HHUKAIOLIEH B INpPYXKHUHE, OT
crenenn nedopManuu npyxkuHel. Onpenenenue kodpduiueHTa TpeHUs Ha Tpudomerpe. (¢
HCI0JIb30BaHUuEM 00opynoBanus «Touka pocray)

HccnenoBanue 3aBUCMMOCTH CHIIBI TPEHUS OT CHJIBI HOPMAJIBHOTO JTaBJICHHUSL.

Xapakmepucmuka 0CHOBHBIX U008 0esAMENbHOCIU.

Amnanu3 tabmui, rpadukoB, cxem. [Tonck oObsIcHeHHUS HaOIIOMaeMBIM COOBITUAM. OTpeneneHne
CBOWCTB MPUOOPOB IO YepTek)aM M MOAEISAM. AHAJIN3 BOZHHKAIOIINX MPOOIEMHBIX CHTYalUH.
H3o0paxaTrh cucteMy KOOpIMHAT, BBHIOMpATh TENO OTCUETa M CBS3BIBATh €0 C CUCTEMOU
KoopauHat. Mcronb30BaTh CUCTEMY KOOPAMHAT JUIsl M3YyYEHUS MPSIMOJUHEHHOIO JIBUYKEHUS
tena. COopka mnpuOOpoB M KOHCTpyKUMH. lcmonb3oBaHuE M3MEPUTENbHBIX MPHOOPOB.
Boinonnenue 1abopaTopHbIX M MPAKTUYECKUX PAOOT (¢ HMCMOJIb30BaHHEM O000pYI0BaHUS
«Touka pocra»). JlMarHOCTHKa M YCTpaHEHHE HEHCIPAaBHOCTEH MpuOOpoB. BricTpanBaHue
TUIIOT€3 Ha OCHOBAaHUMM UMEIONIMXCA JaHHbIX. KOHCTpynpoBaHHME U MOJEIHMPOBAHUE.
BrimonHenue 3agaHuii MO YCOBEpIICHCTBOBAHUIO NpuOOpoB. Pa3paboTka HOBBIX BapHUaHTOB
onbITOB. Pa3paboTka W TpoBEpKa METOAMKH SKCIEPUMEHTAIBHOW paboThl. Pabora B Maibix
rpynnax. AHaJIM3UPYIOT, BbIOMpPAlOT ¥ OOOCHOBBIBAIOT CBOE  peIICHHE, JICHCTBUSL.
[IpencraBienue pe3ynbTaTOB NApPHOM, TPYNNOBOM JAESITEIBHOCTH. Y4YacTMe€ B JHAJIOre B
COOTBETCTBUHU C MIPABUJIAMU PEUEBOTO MOBEICHUSI.

I'mapocraruka.

Teopus: 3akon Apxumena, 3akoH Ilackans, rumpocraTHdeckoe aBJiCHHE, COOOLIArOIIHecs
COCYZbl, THJPABINYECKUE MAILIUHBI.

Ilpaxmuxa: 3adayu: BHITAJKUBAIOIIAs CHJIA B PAa3IMYHBIX CHUCTEMax; HpuOOphl B 3adayax
(coobmmaronuecs: CoCybl, THAPABINYECKUE MAIIMHBI, pblYaru, OJIOKH).

OKcrepuMeHTaIbHbIE 33/1aHUS:

1 )u3mepenue cunsl Apxumena,

2)uzMepeHne MOMEHTa CHJIbL, IEHCTBYIOIIETO Ha phlyar,

3)usmepeHue paboThl CUJIBI YIPYTOCTH NMPU TMOABEME Tpy3a C MOMOIIBI MOJABHXHOTO WU
HETO/IBIKHOTO 0JI0Ka(C McmoJib3oBaHueM o6opynoBanus «Touka pocray)

Xapaxmepucmuka 0CHOBHbIX 8UO08 0esIMENbHOCTIU.

Ananu3 Ttabaun, rpaduxos, cxem. Ilouck oObsicHeHus HaOmogaeMbIM coObITHsM. COOpka
npuOOpoB W KOHCTpyKUuMH. Vcmonb3oBaHue W3MEpUTENbHBIX MPUOOPOB. BolnmonHeHue
71a00paTOPHBIX U MPaKTHYECKUX paboT. JlnarHoctuka v ycTpaHeHHue HEMCIIPAaBHOCTEH MprOOpOB.
BoicTpanBaHue rumore3 Ha OCHOBAaHMM UMeIOUMXcd JaHHbBIX. KoHcTpyupoBanue u
MoaenupoBaHue. Pabora B ManbIx rpynnax. AHaJIU3UPYIOT, BBIOMPAIOT U 0OOCHOBBIBAIOT CBOE
pemienne, nelctBus. llpeactaBneHne pe3ynbTaTOB MMAPHOW, TPYNIOBOM JEATEIBHOCTH.
[ToaroroBka cooOIIEHWH M AOKIAIOB. Y4YacTHE B JUAJIOre B COOTBETCTBUM C MpPaBUIAMHU
pEYeBOro NOBEIEHNUS.

Craruka.

Teopus: bnok. Peiuar. PaBHOBecume TBEpABIX TeN. YCIOBUS pPAaBHOBECHS. MOMEHT CHIIBL.
[TpaBuno momentoB. LleHTp Tsxectu. MccrnemoBaHue pa3sTUYHBIX MEXAHUYECKUX CHCTEM.
KomOuHMpoBaHHbIE 3a]]a4, UCTIOIb3Ys YCIOBUS PAaBHOBECHS.

Ilpakxmuxka: VI3roToBineHne paboTaromieil cucTeMbl OJIOKOB.

Xapaxkmepucmuka 0CHOBHbIX 8UO08 0esMeNbHOCTIU.

Amnanu3z Tabnun, rpagukos, cxeM. [Torck o0ObsicHeHUs HabMOAaeMbIM cOObITUAM. OnpeeneHue
CBOMCTB pUOOPOB IO YEpPTEKaM U MOJENISIM. AHAIU3 BO3HUKAIOIIUX MPOOJIEMHBIX CUTYyallUH.
Habmiogate gelicTBUE MPOCTHIX MeXaHW3MOB. [lo3HAKOMHUTBCS C (PU3MUYECKOW MOJEINBIO
«abcomoTHO TBEpIOE Tenoy». PemaTh 3amaun Ha MpUMEHEHHE YCIOBUS(TpaBUiIa) PaBHOBECHS
poryara. IlpumeHsTh ycnoBue (MpaBWIIO) paBHOBECHs phlyara JUisi OOBSICHEHUS JCHCTBHS



pa3IMYHBIX WHCTPYMEHTOB, HUCIOIB3YEeMBIX B TeXHHKe M B ObiTy. COOpka mnpubOpoB u
KOHCTpYKUuH. Mcnonp30BaHue H3MEpPUTENbHBIX NpPUOOpPOB. BrimonHeHue nabopaTopHBIX U
MPAKTUYEeCKUX paboT. /lmarHocTuka W yCcTpaHEHUE HEHCIpaBHOCTEW MpuOOpoB. BeicTpanBanue
TUIIOTE3 Ha OCHOBAaHMM MMEKOLUXCS JaHHbIX. KOHCTpynpoBaHME M MOJEIUPOBAHUE.
BrimonHenue 3aJaHuil 1O yCOBEPIIEHCTBOBAHHIO MPHOOpOB. Pa3paboTka HOBBIX BapHAHTOB
onbIToB. Pa3paboTka u mpoBepka METOUKU HKCIIEPUMEHTAIbLHONU PabOTHI.

PabGora B Mampix rpynmax. AHaJIW3UPYIOT, BBIOMPaOT M OOOCHOBBIBAIOT CBOE peEIICHUE,
nevictBud. llpencraBieHue pe3yabTaTOB MapHOM, TIpynmnoBo aestenbHocTH. I[loaroroBka
coo01eHui U 10Kaan0B. OCyHIECTBIIAIOT CAMOOLIEHKY, B3aUMOOLIEHKY JIESITEIbHOCTU. Y4YacTue
B IMAJIOre B COOTBETCTBUU C IIPABUIIAMH PEYEBOTO MTOBEACHUS.

8 kiaace

TemnoBble sIBJEHUS.

TermmoBoe pacuupenue tei. [Ipouecchl MIaBiIeHUs 1 OTBEPCBaHUs, UCTIAPEHUS U

KoHAeHcauuu. Temnonepenaya. BraxHocTh BO31yxa Ha pa3HbIX KOHTHHEHTAX.
Jemoncmpayuu: 1. Habmronenue TastHus Jibia B BOJIE.

2. CKOpOCTb UCTIAPEHUSI PA3TUUHBIX KHUIKOCTEH.

3. TernioBbIe ABUTATENH OYAYIIETO.
Jlabopamopnule pabomet (¢ Hcnoab30BaHueM 00opynoBanus «Touka pocra)

1. I3MeHeHust ITUHBI TeJla IPU HArPEBAHUU U OXJIAXKICHHUH.

2. OtnuBKa napauHOBOTO COJIIATHKA.

3. HabGmroieHue 3a TuiaBIeHUEM Jiba

4. OT 4ero 3aBUCUT CKOPOCTb UCTIAPEHUS KUJIKOCTH?

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

CamocrosiTensHO (HOPMYTUPYIOT TMO3HABATENBHYIO 3aJady. YMEIT C TMOMOIIBI0 BOIPOCOB
noObIBaTh  HejocTarollyto uHpopmanuoo. Mcnonp3oBaHue HM3MEPUTENBHBIX — MPHOOPOB.
BrimonHenue nabopaTOpHBIX H  MpakTUYeCcKuX paboT. JlmarHoctmka W yCTpaHEHUeE
HEUCTPaBHOCTEW mpuOopoB. BricTpamBaHWe TUMOTE3 HAa OCHOBAHWU HMEIOIIUXCS JIaHHBIX.
KoHcTpynpoBanue u MojieIupoBaHue.

BreimmonHenue 3agaHuii MO YCOBEpIICHCTBOBAHUIO TpUOOpoB. Pa3paboTka HOBBIX BapHUaHTOB
onbITOB. Pa3paboTka W mpoBepka METOIWKH JKCHEPUMEHTAIBHOM paboThl. PaboTra B Mambix
rpynnax. AHaJIM3UPYIOT, BBIOMpPAIOT W OOOCHOBBIBAIOT CBOE  peIICHHE, JIEHCTBUS.
[IpencraBienue pe3ynbTaTOB NApPHOM, TPYNIOBOM JAESITEIBHOCTH. Y4YacTUE B JHAIOre B
COOTBETCTBUU C IIPABUIIAMH PEYEBOTO MTOBEJAECHUS.

DJIEKTPHYECKHE SIBJICHHSA.

Muxkpomup. Monenu atoma, cyniectBoBapine 10 Hadana XIX. McTopust OTKpBITHS U IEUCTBUSA
rajJbBaHUYECKOro sneMeHTa. Mcrtopus cos3manus snexTpodopHoil mammubl. OmnelT Bombra.
DJIEKTPUYECKUI TOK B JJIEKTPOJIUTAX.

Hemoncmpayuu: (¢ ncnosib3oBanuemM opopynoBanus «Touka pocray)

1. Monenu aToMoB.

2. 'anpBaHNYECKUE DIIEMEHTHI.

3. Pabora 35ekTpoQopHON MalIUHBI.

4. OnsbiTel BonbTa u ['ansBanu.

Jlabopamopuvie pabomul:

1. Coznanue ranbBaHMYECKHUX 3JIEMEHTOB U3 NTOAPYUYHBIX CPEJICTB.

2. DNEeKTPUYECKUH TOK B )KUIKOCTSIX.

Xapaxkmepucmuxa OCHOBHBIX BUJOB JI€ATEIbHOCTH:

VYhpaBistoT CBOCH TMO3HABAaTEIbHON M y4e€OHOW MESITEIbHOCTHIO TOCPEIACTBOM TIOCTAHOBKHU
Lee, IUIAaHUPOBAHUs, KOHTPOJIA, KOPPEKLUMH CBOUX JACUCTBUH U OLICHKU YCIEIIHOCTU



ycBoeHus. CpaBHHMBAIOT CIoOcoO0 W pe3yiabTaT CBOMX JACUCTBUM € 00pasloM - JHCTOM
conpoBoxaeHus. OOHapyXuBalOT OTKJIOHEHUS. OOAYMBIBAIOT MPUYUHBI  OTKJIOHEHHUU.
OcCymIecTBISIFOT CaMOKOHTPOJIb U B3aUMOKOHTPOJIb. Vcrionb30BaHle U3MEPUTEIBHBIX TPUOOPOB.
Bemmonnenue 1a0opaToOpHBIX M MpakTUYecKuxX pabor. JluarHoctuka W ycTpaHEHHUE
HEUCIPaBHOCTEN mpuOOpoB. BricTpauBaHME TUIIOTE3 HAa OCHOBAHWU HMEIOLIUXCS JIaHHBIX.
KoncTpynpoBanue 1 MoeIMpOBaHHUE.

DJIeKTPOMATHUTHBbIE SIBJICHUS.

MarautHoe ToNie B BemiecTBe. MarnwtHas aHomanus. MarautHele Oypu. PasHoBHIHOCTH
AJICKTPOU3MEPHUTENBHBIX TPUOOPOB. Pa3HOBUIHOCTH 2JIEKTPOABUTATEIICH.
Hemoncmpayuu (¢ ucnoab3oBaHueM odopyaoBanus «Touka pocray):

1. HarnsagHocTh NOBEIEHHS BEIIECTB B MATHUTHOM IIOJIC.

2. [Ipe3eHTariii 0 MarHUTHOM T10JIe 3eMJTU M O MAarHUTHBIX OYpSIX.

3. JleMoHCTpanusi pa3HOBUAHOCTEH 3JIEKTPOU3MEPUTEIHHBIX TPHOOPOB.

4. HarngatHOCTh pa3HOBUAHOCTEHN 3JIEKTPOABUTATENEH.
Jlabopamopuwsie pabomol. 1. ViccnenoBanue pa3IMuHbIX 3JEKTPOU3MEPUTENBHBIX TPHOOPOB.
Xapakmepucmuxa 0CHOBHbIX 8UO08 0esIMENbHOCIUL.:

YOpaBisioT CBOEH TMO3HABATEIBHOM W y4eOHOW AESTENbHOCTBIO IMOCPEICTBOM IOCTAHOBKHU
LeNiel, IUIAHUPOBAHUS, KOHTPOJIS, KOPPEKLMH CBOUX JEWCTBUA M OLEHKH YCIEIIHOCTH
ycBoeHusa. CpaBHUBAIOT crnoco®d U pe3ynbTaT CBOMX JACUCTBUHA C 00pa3lioM - JIHMCTOM
conpoBoxacHus. OOHApYKMBAalOT OTKJIOHEHUs. OOAYMBIBAIOT MPUYHHBI  OTKIOHCHHUHU.
OcCyIecTBISIIOT CAMOKOHTPOJIb U B3aUMOKOHTPOJIb.

OnTuyeckue siBJICHUS.

HcTouyHuky cBeTa: TEIUIOBbIE, JIOMUHECLEHTHbIE, HUCKYCCTBEHHbIE. M3roToBieHUE KaMepbl -
o0cKypa W HcclefoBaHHE H300paXeHUsS C MOMOIIBI0 MoAenu. MHOTOKpaTHOe H300paKeHue
IpeIMeTa B HECKOJIbKUX MJIOCKUX 3epKajiaX. M3roTOBUTH MEPUCKON U C €r0 OMOIIbIO IIPOBECTH
HaOmroneHus. [IpakThyeckoe HCHOIB30BAaHME BOTHYTBIX 3€pKasl. 3pUTENbHBIE WIUIIO3MH,
MOPOKIaeMble TIpEIOMIIEHUEM CBeTa. Mupaxu. Pazsutue BoJIOKOHHOM onTUKH. Mcrnonb30BaHue
3aKOHOB CBETa B TEXHUKE.

Hemoncmpayuu(c ncnoib3oBannem ogopynoBanusi «Touka pocray)

1. Pa3nuyHble HCTOYHUKY CBETA.

2. N300paxeHue npeaMera B HECKOJIBKUX IUIOCKUX 3€pKaax.

3. M300paxkeHne B BOTHYTHIX 3epKajax.

4. Ucnionb30BaHt€e BOJOKOHHOM ONTHKH.

5. YerpoiicTBo ¢oToamnmnapaToB, KHHOIIPOEKTOPOB, KalIeHJOCKOIOB.

Jlabopamopusie pabomul:

1. U3roToBieHune kamepsl - 00CKypa U MccieloBaHue U300paKeHHs ¢ TTOMOLIbIO MOJEIH.

2. IIpakTueckoe MPUMEHEHHE IUIOCKHUX 3€pKall.

3. IIpakTHUecKoOe UCIOIb30BaHUE BOTHYTHIX 3€pKal.

4. VzrotoBieHne MepUCKoma U HaOJIIOACHHS C TIOMOIIBI0 MOJICITH.

Xapakmepucmuka 0CHOBHBIX U008 0EeAMENTbHOCIU.

VYhpaBisoT CBOEH TO3HABATEIbHONM W y4eOHOH ACSATENHHOCTHIO TOCPEICTBOM IMOCTAaHOBKH
LeJNel, IUIAaHUPOBAHMS, KOHTPOJIA, KOPPEKLUMH CBOMX JEHCTBUH M OLEHKU YCIEHIHOCTH
YCBOEHHUA. BhIIenstoT u QopMyaHpyrOT MO3HABATENbHYIO I1I€Nb. BBIIENSIIOT KOIMYECTBEHHbBIE
XapaKTEepPUCTHUKH OOBEKTOB, 33JaHHBIE CJlOBaMHU. [IpMHMMAIOT MO3HABATEIbHYIO LENb H
COXpaHSAIOT €€ TP BBHIMOJHEHWHU YYEOHBIX AercTBUA. (OCO3HAIOT CBOM JAcicTBUA. HMeroT
HABBIKM KOHCTPYKTHUBHOTO OOIIEHUS B MAJIBIX TPYIINaX.

Yes0Bek U npupoa
ABTOMaTHKa B Hamen ku3Hu. [Iprumepsl UCnonb30BaHUS aBTOMATHUYECKUX YCTPOMCTB B HayKe,
Ha Tpou3BojacTBe M B ObiTy. CpeactBa cBs3u. Pammo u TteneBuueHue. AJbTEpHATUBHBIC



WCTOYHUKHU dHEpruu. Bumsl snexTpoctannmii. Heo0XoaMMOCTh SKOHOMUU TIPUPOIHBIX PECYPCOB
U HCIIOJIb30BAaHMUS, HOBBIX SKOJIOTMUHBIX M Oe3omacHbIX TexHojorui. Hayka m 6e3omacHOCTb
JIIOJICH.

Jemoncmpayuu: 1. poTroMaTepuansl U CIANIBI IO TEME.

Jlabopamopnwvie pabomoi: 1.I3yueHne NeHCTBUI CPEACTB CBSI3U, PAIUO U TCICBUICHUS.
Xapaxmepucmuka 0CHOBHbIX 8UO08 0esAMeNbHOCTIU.

CamocrosTenbHO  (POPMYIUPYIOT TIO3HABATEIbHYIO 3a3Jady. YMEIT (WM pPa3BHBAIOT)
CIIOCOOHOCTH C MOMOIIBI0 BOIIPOCOB JI00BIBATh HEIOCTAIOILYIO HH(POPMAIHIO.

9 kjacc

Kunemaruka
Crioco0OwbI onucanust MeXaH4ecKoro aerxkeHus. Cucrema orcyera. [IpsMonnHeliHOe ABHKECHUE.
[IpsimonuHeitHOE paBHOMEpPHOE ABMXKEHHME M0 IUIOCKOCTH. [lepemelieHue M CKOpPOCTh IpHU
PaBHOMEPHOM TMPSIMOJMHEWHOM JBWIXKEHHUH IO TUIOCKOCTU. OTHOCUTENBHOCTH JIBHXKCHHS.
Cnoxenue nBwxkeHui. [IpuHIUI HE3aBUCUMOCTH ABWKEHUH. KpuBoiIMHENHHOE IBUYKEHHUE.
JBwxeHue Tena, OpOIIEHHOTO TOJA YIJIOM K TOPU30HTY. PaBHOMEpHOE MABMXKEHUE T10
OKPYKHOCTH. YTJ0Basi ckopocTb. [lepuoa u yacrtora Bpamenus. CKOpocTb
Y YCKOPEHHE MPU PABHOMEPHOM JIBUXKEHUHU 110 OKPYKHOCTH.
Jlabopamopnule pabomoi(c Mcnob30BaHneM 06opynoBaHus «Touka pocTay):

1. H3yuenue ABmxKeHUs CBOOOHO MAJAIONIETO TEA.

2.  H3yudeHue ABMKEHUS MO OKPYKHOCTH.
IIpumepnvie membl nNPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

1. OmnpeneneHnue CKOPOCTH PABHOMEPHOTO JIBIXKEHUS MPH UCIIOIH30BAaHUH TpeHaKepa

«OeroBast JOPOXKKay.

2. Hcropuueckas pEeKOHCTPYKIUS OMNBITOB [anuies Mo OompefeneHUuI0 YCKOpPEHUs

CBOOOIHOTO MAaJeHUs TEM.

3. IIpunHnmns! paboTel IPUOOPOB LIS U3MEPEHUSI CKOPOCTEH U YCKOPEHUH.

4.  Tlpumenenue cBOOOTHOTO MAJACHUS I U3MEPEHHS PEAKIIUU YeJIOBEKa.

5. Pacuer TpaexkTopuu IBUKEHUS NepcoHaxel paccka3zos P.Pacma.
Xapakmepucmuxa OCHOBHbIX BUO08 OesmeNbHOCMmU. YTEeHUEe M O0O0CYXIEHUE TEeKCTa cTaTei
WHTEPHET-CATOB, 00CYXJEeHHE [IOKIAaJI0B U TMPE3CHTAllMi, COCTAaBIEHUE W peEIIeHHe 3ajad,
obcyxaeHue crnocoooB pemienus (moaroroska k OI'D no duzuke).

JAunamuka
NuepunanpHele cuctembl orcuera. Cuna. 3akoHsl HproToHa. J[BHkeHue Tena moj AeicTBHEM
HECKOJIbKUX CHJI. JIBHMKEHHE CHCTeMbI CBSI3aHHBIX Tesl. J(MHaMuKa PaBHOMEPHOIO JIBHKEHUS
MaTepuaibHOW TOUKH IO OKpYXHOCTU. Kitacchl cui. 3akoH BCEMUPHOTO TArOTeHus. JBuykeHue
maHeT. MckyccTBeHHble cryTHUKH. ConHeuHas cucrema. Mctopust pa3BuTHS NMIPEACTABICHHUN O
Bcenennoii. Ctpoenue u 3Bomntonus BeeneHHoi.
Jlabopamopnule pabomei(c ncnob3oBannem odopynoBanusi «Touka pocray):
1. H3mepeHue mMacchl Tella C UCIOIb30BAHUEM BEKTOPHOT'O PA3JI0KEHHUS CHIIBL.
2. V3ydeHue KMHEMATHKH W JTWHAMHKH PaBHOYCKOPEHHOTO NBHXECHHUs (Ha TpuUMepe
MaluHbl ATBy1a).
3. H3ydeHue TpeHHS CKOJIbKCHUS.
Ilpumepnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:
1.  Hcropuueckass peKOHCTpyKuHs omnbIToB KylnoHa U AMOHTOHA TIO OIpPEAETICHUIO
BEJIMYMHBI CUJIbI TPEHUSI CKOJIBKEHHUS.



2.  llepBble HCKYCCTBEHHBIE CITYTHUKHU 3€MITH.

3. Kak ornuyaroTcs MexaHn4eckue Mpolecchl Ha 3emMiie OT MEXaHUYECKHUX MPOIIECCOB

B KocMoce?

4,  Tena Conneunoii cucteMbl. OTKPBITHS HAa KOHYHUKE TIEpa.
Xapaxmepucmuka OCHOBHBIX 6U008 OesimenbHOCmU: YTEHUE U OOCYXJEHHME TEKCTa cTarei
MHTEPHET-CATOB, 00CYX/IEHHE [OKJIAaJ0B U MPE3CHTAllMi, COCTAaBICHHWE W pelIeHHEe 3ajad,
o0cyxaeHue crnoco0oB perienus (moaroroska k OI'D no ¢pusuke).

HmnyJbce. 3aK0H cOXpaHeHHs] HMITYJIbCa

Nmnynbc. M3mMeHeHne uMIysiabca MaTepuaibHOW TOukd. CucTeMa Tell. 3aKOH COXpaHEHUS
MMITYJIbCA.

Ipumepnvie memol nPOEKMHUBIX U UCCTIEO08AMENLCKUX PAOOM.:

1. PeakTuBHOE ABUXKEHUE B IIPUPO/IE.

2.  Paccnenoanue [ TII ¢ moMoIpio 3aKk0Ha COXpaHEHHUS UMITYJIbCa.
Xapakmepucmuka OCHOBHLIX BUO08 OesAmMeNbHOCMU. YTEHHEe W OOCYXJCHHUE TEKCTa CTaTei
MHTEPHET-CATOB, 00CYX/IEHHE [OKJIAJ0B U TMPE3CHTAllMi, COCTAaBIIEHHWE W peIIeHHEe 3ajad,
obcyxaeHue cnocoooB pemenus (moarotroska k OI'D mo dusuke).

CraTuka
PaBHOBecue Tena. MOMEHT cuUiibl. Y CIIOBUSI paBHOBeCHS TBEpA0ro Tena. [IpocThie MexaHU3MBI.
Jlabopamopnule pabomoi(c ucnoab3oBaHueM odopynoBanus «Touka pocray):
Omnpenenenue HEHTPOB MacC Pa3IUYHbIX TN (TpU crocoba).
Ipumepnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:
1. IIpuMeHeHHE TPOCTBIX MEXaHU3MOB B CTPOUTEIBCTBE: OT 3CMISTHKU JIO
Hebockpeoba.
2.  HccrnenoBanue KOHCTPYKIIMH BEIOCHIIEIA.
Xapakmepucmuka OCHOBHBIX BUO008 OesmelbHOCMU. YTeHHe W OOCYXJIEHHE TEeKCTa cTaTtel
MHTEPHET-CATOB, 00CYXJIEHHE MOKIAJ0B U TMPE3CHTAllMi, COCTAaBIIEHHWE W peIIeHHe 3ajad,
obcyxaeHue cnocodoB pemienus (moaroroska k OI'D no duzuke).

MexaHu4deckue KoJe0aHus U BOJTHBI
Mexanunueckue KoneOanus. IIpeoOpa3oBaHWe OSHEPrUU TPU MEXAHUYECKUX KOJICOAHUSX.
Marematnueckuii U TPYXKUHHBIM MadaTHUKH. CBOOOJAHBIE, 3aTyXarolIME€ M BBIHYKICHHbBIC
kosieOanus. Pe3onanc. MexaHuueckue BOHBI. [IJTHHA U CKOPOCTH BOJIHBI. 3BYK.
Jlabopamopnvle pabomoi(c ucnoab3oBaHueM odopynoBanus «Touka poctay):
W3yueHne KoeOaHui HUTSHOTO MasiTHUKA.
IIpumepnvie memvl NPOESKMHBIX U UCCTIEO0B8AMENLCKUX PAOOM.:

1.  CrpyHHbBIE My3bIKQJIbHbIC HHCTPYMCHTHI.

2.  KoneGarenbHbIE CHCTEMBI B IPUPOJIE U TEXHUKE.
Xapaxkmepucmuka OCHOBHbIX 6U008 OesmelbHOCmU. YTeHHEe U O0CYXJIeHHEe TeKCcTa crarel
UHTEPHET-CANTOB, OOCYXKIEHHE JOKIAJOB W TPE3CHTAINH, COCTaBICHHWE W pEIICHHE 3a/ad,
o0cyxaeHue cnoco0oB perienus (moaroroska k OI'D no ¢usuke).

DJIeKTPOMATrHUTHBIE KOJIeOAHNS U BOJHbI

[Tepemennsrit anexTpudeckuii Tok. KonebarenbHpiii KOHTYp. BeiHYX)eHHBIE B CBOOOIHBIE DM
Kosiebanust. OM BOJIHBI U UX CBOICTBA.

IlpumepHvie memvl NPOEKMHBIX U UCCIEO0BAMENLCKUX PADOM.:

[IpuHIMIIBI PaAUOCBA3U U TEIEBUACHUS.

Bimstane OM u3nmydeHuil Ha )KUBbIE OPTaHU3MBI.

N3roroBneHne ycTaHOBKY AJi JEMOHCTPALMK ONBITOB o DOMMU.
DnekTpomarautHoe uznydenue CBY-neun.

Hcropuueckast peKOHCTPYKIIHS ONBITOB AMIIepa.

s E



Xapakmepucmuka OCHOBHBIX 6U008 OesmelbHOCmU. YTeHHEe U OOCYXJIEeHHE TeKCTa cTaTel
UHTEPHET-CANTOB, OOCYKIEHHE OKJIAJOB WM TPE3CHTAINH, COCTABICHUE M pEIICHUE 3ajad,
obcyxaeHue crnoco0oB perienus (moaroroska k OI'D no ¢usuke).

OnTuka
Uctounuku cera. JlelicTBus cBeTa. 3aKOH MPSIMOJIMHEMHOTO PACIpPOCTPAHEHUS CBETa. 3aKOH
oTpakeHus cera. [locTpoeHne n300pakeHUil B TUIOCKOM 3epKaje. 3aKOH MPEeTOMJICHHUS CBETa
Ha IJIOCKOW TpaHMIle JABYX OJHOPOAHBIX Mpo3pauHbiXx cped. [IpenomiieHue cBera B mpu3Me.
Hucnepcust cBera. SfIBineHue IOJHOrO BHYTpPEHHEro orpaxeHus. JIuH3pl. ToHKHE JIMH3BL
[Toctpoenue u300pa’keHUM, CO3/1aBaeMbIX TOHKMMHU JUH3aMu. ['nma3 u 3penue. Onrudeckue
puOOpHI.
Jlabopamopnwle pabomei(c ucnoab3oBaHueM odopyaoBanus «Touka poctay):

1. DOxkcnepumeHTangbHas POBEPKA 3aKOHA OTPAYKEHUS CBETA.

2.  H3mepenue mnokasareis MpeaoMICHHS BOJBI.

3. Hsmepenue GpoKyCHOTO pacCTOSIHUS COOUPAIOIICH JTMH3BI.
Ipumepnvie memvl nNPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:

1.  Hcropus ucciaenoBaHusi CBETOBBIX SIBICHUH.

2.  Hcropuueckas peKOHCTPYKIIHS Teneckona [amumes.

3. HMBroromnenue Kaneimockorna.
Xapaxmepucmuka OCHOBHBIX U008 OesimelbHOCMU: YTEHHEe U OOCYXKJEHHE TEeKCTa cTarei
MHTEPHET-CATOB, 00CYX/IEHUE JOKJIaJ0B U MPE3CHTAllMi, COCTABJIEHUE U peElIeHHE 3ajad,
o0cyxaeHue cnoco0oB perienus (moaroroska k OI'D o pusuke).

du3uKa aToMa U AaTOMHOIO sI/Ipa
Crpoenue aroma. Ilornomenue u ucnyckanue cBeta aromamu. Onrtuyeckue crekTpbl. ONbIThI
Pesepdopna. [Tnanerapuas monmens aroma. CTpoeHHE aTOMHOTO sipa. 3apsIoBO€ M MacCOBOE
yucia. SlnepHble CUIIbl. DHEprus CBA3M aTOMHBIX sjiep. 3aKOH paJMOaKTHBHOIO pacrnaja.
Anbda- u Oera-pacnanel. [IpaBuna cmemienus. SnepHsle peakuuu. JleneHue U CUHTE3 sIeEp.
SAnepnas sHepreruka. Vicrounuku sHeprun CosHua u 3Be3A. Perucrpanus saepHbIX U3ITydeHU.
Bimsaue PaaAOaKTUBHBIX I/I3J1yq€HI/II>'I Ha JXUBBIC OPraHU3MBEI. ILOSI/IMGTPI/ISI. DKOIOTHYECKHUE
poOJIeMBbI SIIEPHOM SHEPTeTUKH.
IIpumepnvie memvl NPOESKMHBIX U UCCTEO0BAMENLCKUX PAOOM:

1.  Hcropus uzyueHus aroma.

2.  Uamepenwne KI1J] comreunoii 6arapew.

3.  HeBuaumpble u3nyyeHus B CHEKTPE HArpeThIX TeJl.
Xapakmepucmuka OCHOBHBIX 6UO008 OesamenlbHOCHmU. YTeHHe W OOCYXJIEHHE TEeKCTa CcTaTtel
UHTEPHET-CAlTOB, OOCYXKJEHHE [OKJIAJOB M IpEe3eHTAllUi, COCTaBIIEHHE M pELIeHHe 3ajad,
obcyxaeHue crnoco0oB pemieHus (moaroroska k OI'D mo dpuzuke).

®DopMbI OpraHu3anny 00pa3oBaTeJIbHOIO Mpouecca:

- TpyNIoBasd;

- HHIUBUYyalbHas;

- (hpoHTANTBHAS.

Beayummme TexHoJioruu:

Hcnonb3yrloTest 3J€MEHThl CIEAYIONMX TEXHOJOTUH: MPOEKTHas, MpOoOJIEMHOr0 OOy4YeHHs,
MH(OPMALIMOHHO-KOMMYHUKAIIMOHHAS,, KPUTHYECKOIO MBILIUICHUS, MPOOJIEMHOro JAHanora,
UrpoBasl.

OcHOBHBIE MeTObI PA00OTHI HA YPOKeE:

Benymmmu merogamu oOydyeHHs SIBISIOTCS: YAaCTMYHO-TIOMCKOBOM, METOJI MaTeMaTHYeCKOTO
MOJIEJIMPOBAHUs, AKCHOMAaTUYECKUI METOJ,.

DopMBbI KOHTPOJIA:



Tak xak 3TOT KYpC ABJIACTCA OJONMOJIHUTCIBHBIM, TO OTMCTKA B 6am1ax HE€ CTaBUTCHI.

VYyammiics yduTCS OICHMBAaTh ce0s W APYrHMX caMm, YTO TIO3BOJISIET pa3BUBaTh YMEHHSI
caMOaHaliM3a M CIIOCOOCTBYET pa3BUTHIO CAMOCTOSITENBHOCTH, KaK CBOWCTBY JIMYHOCTH
yuamierocsi. BbIsSBICHHE NMPOMEKYTOYHBIX W KOHEYHBIX PE3YNbTAaTOB YYallUXCs MPOHCXOHT
gyepes MPAKTUIECKYIO e TEIbHOCTD; 3a4€THBIC PaOOTHI:

* TeMaThyeckas MoJ0OpKa 3a/lad4 Pa3IMYHOTO YPOBHS CIOYKHOCTH C TPEACTABICHUEM pa3HBIX
METOJIOB pelieHus B BHUJIC TEKCTOBOTO JAOKYMeHTa, npe3eHTanuu, ¢Gpud-
aHMMAIlHH, BUAEOPOJIHKA Wi WeD - cTrpaHMIbl (caiita)

* BBICTaBKa MTPOEKTOB, MIPE3CHTAIINI;

* JICMOHCTpAIIUsl SKCIIEPUMEHTa, KaYeCTBEHHON 3a/1aui C KaueCTBEHHBIM (YCTHBIM HJIM B BHJIE
NPWIOKEHUs, B TOM 4YHCIIe, MPE3CHTAIMeH) ONMHUCAaHWEM IMpolecca Ha 3aHATUH, (ecTruBane
AKCIEPUMEHTOB; (PU3UICCKUE OJIUMITHAIBI.

KajiennapHo-TeMaTn4eckoe MJIAHHPOBaHUe 7 KJIace

Ne | Jlata Tema 3anATHSA Hcnonb3oBanue MIpUMEYaHne
/T | IpOBEACHUS 000py10BaHMS LIEHTPA
I[lian | ®akr €CTECTBEHHOHAYYHOH U
TEXHOJIOTH4eCKOMI
HAINPaBJIEHHOCTEHl
«Touka pocray»
1. Beegenue (14)

07.09 BBomnoe 3amstme. llemn wu | KommberoTepHoe

3a/1auun Kypca. Texnuka | obopyaoBaHue
1 0€30MacHOCTH.
2. Posib DkCIepMMEHTAa B KM3HHU Yesa0Beka (34)

14.09 Cucrema elMHMUIL, TIOHATHE O KommnbsrorepHoe

MIPSIMBIX u KOCBEHHBIX | 000pyJ0BaHUE
2 MU3MEpPEHUSIX

21.09 OuU3NUECKHil SKCIEPUMEHT. O6opynoBanmne IUTA
Bungst (bu3MYECKOTO | IeMOHCTpAIUit
IKCIIEPUMEHTA.

[TorpemHocTh HU3MEpPEHHUS.
Bunnt
MOTPEUTHOCTEH U3MEpPEHHUSL.
Pacuér

3 MOTPEUTHOCTH U3MEPEHUSL.

28.09 JlaboparopHas paboTa OobopynoBaHue IS
«M3mepenne oObema TBepJoro | mabopaTopHbIX  paboT U
tena». [IpaBuna opopmieHuss | y4eHHUUYECKUX OIBITOB

4 71a00paToOpHOil paboTHI.




3. Mexanuka (84)

05.10

PaBHoMepHOE 51
HEpPaBHOMEPHOE
JIBUOKEHUS.

12.10

['paduyeckoe mpencraBieHue
JIBIDKCHHUSL.

19.10

Pemenue rpadpuueckux 3amay,
pacyeT OyTM W  CpEeAHEH
CKOpOCTH

HEPAaBHOMEPHOTO JBH)KCHUS.

26.10

ITonsarue HHEPLHUU u
WHEPTHOCTH.
IlenTpobexHas cuia..

ObopynoBanue s

7a0opaTOpHBIX  paboT U
YUYEHUYECKUX OIBITOB (Ha
6a3e koMruiekToB 1151 OI'D)

09.11

Cuna YIIPYrocTu, Cujia TpPCHUs

10

16.11

JlaGopartopHnast pabota
«HccnegoBanue 3aBUCHMOCTH
CHUIBI YIPYTOCTH,
BO3HHUKAIOIIIEN B
MpYy>KUHE, OT
nedhopmaruu
IPYKUHBD.

CTCIICHU

11

23.11

JlaGopartopHnast pabota
«Onpenenenue kodpduirienta
TPEHUs1 Ha TPUOOMETPE.

ObopynoBanue s

nabopaTOpHBIX  paboT U
YUEHHYECKUX OIBITOB (Ha
6a3e koMruiekToB 115t OI'D)

12

30.11

JlaGopaTtopHnas pabota
«HccienoBanue 3aBUCUMOCTH
CHUJIBI TPEHUS OT CUJIBI
HOPMAJIHLHOTO JTABJICHHUS.

ObopynoBanue s
mabopaTOpHBIX  paboT U
YUEHUYECKUX OMBITOB

4. I'mapocraTuka (124)

13

07.12

IInoTHOCTE.
I'epona

3amaya  maps

14

14.12

Pemenue 3amay MOBBIIIICHHOM
CIIO)KHOCTH Ha pacuer
IIOTHOCTH

BCILIECTBA.

Ob6opynoBanue JUTS
JIEMOHCTpALi

15

21.12

Pemenne 3aga4y noBRIIIEHHON
CJI0KHOCTH

16

28.12

JlaBlieHHEe JKMIKOCTH M Tasa.
3akoH
ITackana

17

11.01

Coo0uraroniuecs: CoCy/ibl.

Ob6opynoBanue JUTS
JIEMOHCTpALUi

18

18.01

JlaGopaTtopHnast pabota
«3roroBienue
dboHTaHA»

MOJEIIH

19

25.01

JlaGoparopHas paboTa
«H3roToBnenune
¢doHTaHA»

MOJCIIN

20

01.02

3akon [lackais. /laBnenue B
KHUJKOCTSIX U ra3ax.
['uppaBnuyeckre MalluHBI.
Coo0mraronirecs: CoCyIsbl.

O6opynoBanwue st
nabopaTopHbIX paboT W
VYCHUYECKUX OTBITOB (Ha
0a3e komruiekToB M1t OI'D




08.02 BrrrankuBaromiast cuna. 3akoH | OGopynoBaHue IS
21 Apxumena. JIEMOHCTpAINi
15.02 JlaGopaTtopHnast pabota O6opynoBanue st
«BbrsicHeHue yCIIOBUS | IabopaTOpHBIX  paboT U
TUTaBaHUS YUEHHYECKUX OIBITOB
22 TE».
22.02 brok 3amau Ha 3akoH [lackans, | OGopynoBanue IUIA
23 3aKOH ApXHuMena. JIeMOHCTpaIui
01.03 bnox 3ama4 Ha 3akoH Ilackais,
24 3aKOH ApXuMmena.
5. CraTtuka (104)
25 1 15.03 Biok. Peryar. O6opynoBanue IUIA
29.03 PaBHOBecHe  TBepABIX  Tell. | AEMOHCTpaLUH
MowmeHT cuiibl. [ IpaBuiio
26 MOMEHTOB.
05.04 Llentp TsokecTu. | O6opynoBaHue ISt
HccnenoBanue pa3IMYHbBIX | JEMOHCTPALUI
27 MEXaHUYECKUX CUCTEM
12.04 KoMmOuHMpOBaHHbIE 3a1a9H,
UCTIOJNB3YS YCIIOBUS
28 paBHOBECHSI.
19.04 KomOunupoBanHsbie 3a1a4u,
UCTIONB3Ys YCIIOBHUS
29 paBHOBECHSI
26.04 Jlaboparopuas pabota ObopynoBanue Is
«M3rotoBnenue pabortaromieit | maboparopHeIx  paboT U
CHUCTEMBI OJIOKOB». | yUEHUYECKUX OMBITOB (Ha
Odopmnenue 6aze komruiekToB ans OI'D
30 paboTHI.
10.05 Pabora HaJ MIPOEKTOM
«bokm».
JlaGoparopHas paboTa
«H3roroBnenue paboTaromien
31 CUCTEMBI OJIOKOBY.
17.05 JlaGopartopHnast pabota O6opynoBanue st
«M3roroBnenue pabortaromieit | m1abopatopHbIX  paboT U
32 CHCTEMBI OJIOKOBY. YUEHUYECKUX OIBITOB
33 | 24.05 Odopmiienne paboThI. KomnrerotrepHoe
34 | 31.05 3ammra npoeKToB. obopynoBaHue




KanenpapHo-temaTnyeckoe niiaHupoBaHue 8 Kiacc

Ne | lara Tema 3ansaTust Hcnonb3oBanue NIpUMEYaHue
/1 | mpoBeACHUS 000py10BaHHA
ILnan | dakr HeHTpa
€CTeCTBEHHOHAYYHOM
U TEXHOJIOTUYECKOMH
HanpaBJIeHHOCTeH
«Touka pocra»
1. Beenenue (14)
07.09 BBognoe 3amstue. Ilenm u | KommbrorepHoe
3aaun Kypca. TexHuka | o0opymoBaHHE
1 0€30MaCHOCTH.
2. TenioBble siByienus (12 u)
14.09 PaznooOpasue TeroBeiX | KommbrorepHoe
siBieHuil. TersoBoe pacuipenue | 00opyaoBaHue
2 TeJl.
21.09 JlaboparopHast pabota ObopynoBanue Is
«VI3MeHeHMsl JUTMHBI Tea TpU 1a00paTOpPHBIX padboT
HarpeBaHUU U OXJIAXKICHUN. u YUEHUYICCKUX
3 OTIBITOB
28.09 Tennonepenauya Habmonenue O6opynoBanue ISt
TEIUIONPOBOAHOCTH BOJIBI U JIEMOHCTpAIIHA
4 BO3/TyXa.
05.10 JlaboparopHast pabota ObopynoBanue is
«M3mepenue yaenpHou 1a00paTOpPHBIX padboT
TETUTIOEMKOCTH Pa3TUIHBIX " YICHUYICCKUX
5 BEILIECTBY. onpiToB  (Ha  0aze
12.10 [1naBJieHUE U OTBEP/IEBAHME. KOMILIEKTOB [y1st OI'D
JlaGoparopHas pabota «OTIMBKa
6 napa@uHOBOTO COJIJTATHKA
19.10 JlaboparopHast pabota ObopynoBanue IS
«Habnroenue 3a miaBieHueM 1abopaTopHBIX paboT
B2 " YICHUYICCKUX
7 ONBITOB
26.10 Pemenue onmummnuaaHbIx 3a1a4 O6opynoBanne  Jist
Ha ypaBHEHUE TEIUIOBOTO | IEMOHCTpaIuit
8 Oananca
09.11 Pemrenue omuMmuaaHbIX 3a0a4 ObopynoBanue ISt
9 Ha pacyET TETUIOBBIX MTPOIECCOB JIEMOHCTpAIUH
10 | 16.11 JlaGopatopus KpucTaiorpaguu.
23.11 Hcnapenue u koHaeHcausl. ObopynoBanue ISt
11 JIEMOHCTpAIUH
30.11 CocraB atmMocdepsl, Ob6opynoBanue s
HaOJI0ICHUE TIepexo/ia JIEMOHCTpAIIHHA
HEHACBIIICHHBIX MTapOB B
12 HaCBIIIIEHHEIE.
07.12 Brnaxxnocte Bo3ayxa Ha pasHbeix | OOopynoBanue — ais
13 KOHTHHECHTAX JIEMOHCTpAIIHHA
3. dnexkTpudeckue sipjeHus (84)
14.12 Muxkpomup. Mozenu atoma, Ob6opynoBanue s
14 CYIIIECTBOBABIIME 10 Hayayia XIX | meMoHcTpaIui




21.12 Hcropust OTKpBITHS U JSHCTBUS KomnerorepHoe
15 TraJIbBAHUYECKOTO JIEMEHTA obopynoBaHue
28.12 Hcropus CO31aHus
351eKTpOohOopHOU
16 MaIIHHbI
11.01 OneiTel Bonbra. Onekrpuueckuii | KomnbrotepHoe
17 TOK B JJICKTPOJIUTAX. o0opyIoBaHue
18.01 Pemenue omuvnuanaeix 3a1a4d Ha | O6opynoBanue IS
18 3aKOHBI IOCTOSIHHOTO TOKa JIEMOHCTpAIH
25.01 HaOmronenne 3aBUCUMOCTH O6opynoBanue  JIst
COIIPOTHBIICHUS NIPOBOIHMKA OT | IEMOHCTpAIHiA
19 TEeMITepaTypHhI.
01.02 JlaboparopHast pabota ObopynoBanue s
«OrnpeneneHue CTOMMOCTH 1abopaTopHbIX paboT
M3PACXOA0BAHHOU u YYEHUYECKUX
ANEKTPOIHEPTUH ombiToB  (Ha  0Oaze
10 MOIIIHOCTH OTpeOuTENs M Mo | KoMIUieKToB Jiy1st OI'D
20 CUETUHKY»
08.02 Pemenue onuMnuagHeix 3a1a4 ObopynoBanue Uit
21 Ha TEIJIOBOE JICHCTBHE TOKA JIEMOHCTpAIH
4. DJIeKTPOMATHUTHBIE siBJIeHUs (34)
15.02 DNEeKTPOMarHUTHBIC SIBJICHHUS. O6opynoBanue  Jist
DNEeKTPOU3MEPUTEIbHbBIE JIEMOHCTpAIHi
22 IPUOOPEI.
22.02 MarnuTtHasg anomanus. | OGopynoBanue Ui
MaruutHrble JIEMOHCTpAIUI
23 Oypu
01.03 PasnoBugHoctn
24 AJICKTPOJIBUTaTEIICH.
5. OnTnyeckue sisjaenus (74)
15.03 HcTounuku cBera: TEIIOBBIE, ObopynoBanue Uit
25 JIOMUHECI[EHTHBIE JIEeMOHCTpalui
29.03 MHorokpaTHoe n300pakeHHe
npeaMeTa B HECKOJIBKHX TTOCKHX
26 3epKaax.
05.04 N3roToBUTH NEPUCKOII U C €T0 O6opynoBanue  Jist
MIOMOILBIO MIPOBECTH | AEMOHCTpaLUi
27 HaOJIIOJEeHUS
12.04 [IpakTHueckoe NCIOIb30BaHUE Ob6opynoBanue s
28 BOTHYTHIX 3€pKaj JIEMOHCTpAITIi
19.04 3pUTENbHbIE UIUTIO3UH, Ob6opynoBanue s
MOPOKTaEMBbIE TIPEIIOMIICHUEM JIEMOHCTpAIHi
29 cBeTa. Mupaxu.
30 | 26.04 Pa3BuTHE BOJOKOHHOM ONTUKH
10.05 Hcnonp3oBaHne 3aKOHOB CBETA B
31 TEXHUKE
6. YesroBek u npupona (44)
32 | 17.05 ABTOMaTHKa B Halllel )KU3HHU . KomnerorepHoe
33 | 24.05 Paguo u TeneBuaeHne o0opyoBaHue
31.05 AnbTepHAaTUBHBIC UCTOYHUKHU
34 SHepruu. Buasl anekTpocTaHInM




KanenpapHo-temaTuyeckoe niaHupoBaHue 9 Kiacc

Ne | lara Tema 3ansaTust Hcnonb3oBanue NIpUMEYaHue
/1 | IpOBEACHUS odopynoBaHust
ILnan | ®akr HeHTpa
eCTeCTBEHHOHAYYHOI
U TEXHOJIOTHYECKOMH
HanpaBJIeHHOCTeH
«Touka pocra»
1. Beenenue (14)
01.09 BBomgnoe 3amarme. Iemm wu | KommbroTepHoe
3a/1a4u Kypca. Texnuka | o6opynoBanue
1 0€30MaCHOCTH.
2. Kunematuka (7 4)
08.09 CrocoOsbI oImrca’us ObopynoBanue ISt
2 MEXaHHYECKOTO JIBVDKCHUS JIEMOHCTPAIIHIA
15.09 [IpsiMonuHEHOE paBHOMEPHOE ObopynoBanue ISt
JIBIDKEHHE 1o IJIOCKOCTH? | I€MOHCTpaIuid
Cmotps
3 13 KaKOW TOYKH HAOJII0IaTh
22.09 OTHOCUTENBHOCTD JIBHXKECHHUS. O6opynoBanue  Jyist
4 CnoxeHue IBUKECHUI. JIEMOHCTpAaIui
29.09 Jlabopamopuvie pabomul. ObopynoBanue Is
«3yuenme nBueHUs: CBOOOAHO | JabopaTopHbIX paboT
Majaromiero tenay, «M3ydenue u YUEHUYICCKUX
5 JIBUKCHMSI T€JIa 110 OKPY>KHOCTH» | OMBITOB
06.10 Kak u xyna monerena BumneBass | OOopynoBanue s
koctouka? Pacuer TpaekTopuu JIEMOHCTpAIIHiA
JIB>KEHUSA TEJl U IEPCOHAXKEN
pacckaszoB P.Pacms 0
6 MioHxay3eHe
13.10 Hcropuueckast peKOHCTPYKIIHS O6opynoBanne  Jist
OIIBITOB lanunes 10 | AEMOHCTpALMI
OTIpEICIICHUTIO
7 YCKOpEHHUS g.
20.10 OmnpeneneHne CKOPOCTH O6opynoBanue IS
PaBHOMEPHOTO JIBUXKEHUS TPU JIEMOHCTpAIHi
WCIOJIb30BaHUH TPEeHAXKepa
8 «OeroBast TOPOKKa.
3. lunamuxka (84)
27.10 Cuna Bonu, cuna yoexxaenust win | OOopynoBanue — Juis
9 cuia - pu3nyeckasi BelIuyuHa? JIEMOHCTpAIi
10.11 Jlabopamopnuas paboma: O6opynoBanwue st
10 «M3mepeHne Macchl Tesna» 1a00paTOpHBIX PpaboT
17.11 JIBm>xeHue Tena moj ASHCTBUEM Hu YUYEHUYECKUX
11 HECKOJIBKUX CHJI OMBITOB
24.11 JIBM>KEHUE CHUCTEMBI CBA3aHHBIX O6opynoBanne  JIst
12 Tea JIEMOHCTpAaIil
01.12 Jlabopamopnvie ObopynoBanue s
pabomul: «3yueHue TpeHus | mabopaTopHBIX padoT
CKOJIBKEHUSDY u YUEHUYIECKUX
13 OTIBITOB




08.12 JuHamuka paBHoMepHoro | O6opynoBanue st
14 JBIKEHUS 110 OKPYKHOCTH JIEMOHCTpAINi

15.12 Hcropus pasButus | OGopynoBanue s
IIPEACTABICHUI JIEMOHCTpALUi
0 Bcenennoi. Conneunas

15 CUCTEMA.

22.12 OTKpBITHS HA KOHYUKE TIepa. O6opynoBanne  JIst
IIepBbIe HUCKYCCTBEHHBIE | IEMOHCTpALUi
CITyTHHKH

16 3emuu.
4. Umnyanc. 3aKoH coxpaHeHusi uMnyJibca (34)
17 ] 29.12 Kax BbI IXTy Ha30BeTe... KommnbrorepHoe
12.01 PeaktuBHOE JBI)KCHUE B | 00opymoBanue
18 MIPUPOJIC.

19.01 Paccnenosanue JITII ¢ momomisto | KommbproTepHoe
19 3aKOHA COXPaHEHUsI UMITyJIbCa o0opysoBaHue
5. Craruka (24)

26.01 Jlabopamopnas paboma: ObopynoBanue Is
«OmnpeneneHue NEHTPOB Macc 1a00paTOpPHBIX padboT
pa3IUYHBIX TeJ (TpU criocoda)» u YYEHUYECKUX

20 OTIBITOB

02.02 [Ipumenenue npocteix | KomnbroTepHoe
MEXaHU3MOB B CTPOUTEIILCTBE: OT | 000PyIOBaHHE
3eMJISIHKH JI0

21 HeOocKpeba
6. Mexannyeckue KoJ1e0aHus1 M BOJHBI (34)
09.02 Bunet  mastHukoB < u ux | OOopynoBanue — Juid
22 KoJe0anuii JIEMOHCTpALil
23 |16.02 Uto nepenocut BosiHa?
02.03 KonebarenbHble  CHCTEMBI B
24 IIPUPOJIE U TEXHUKE
7. DJIeKTPOMATHUTHBIE KOJIeOAHUS ¥ BOJHBI (24)
09.03 OKcrepuMeHTaJIbHAs ITPOBEPKa KomnerorepHoe
25 cBoiicTB OM BOJIH. 00opyioBaHne
16.03 Hccnenoanue KommerotepHoe
AEKTPOMAarHUTHOTO o0opynoBaHue
26 n3nydenuss CBU-neun
8. OnrTuka (44)
30.03 . U3rotoBnenne Moaenu KommbroTepHoe
27 KaJleljocKora. obopynoBaHue
06.04 DKcrnepuMeHTallbHas ITPOBEpKa O6opynoBanue ISt
28 3aKOHA OTPAKCHHSI CBETA. JIEMOHCTpAIHA

13.04 Jlabopamopnas paboma: ObopynoBanue s
«3mepenne noka3zarens 1abopaTopHbIX paboT
MIPEIOMIICHUS BOJIBI» u YUEHUYIECKUX

29 OTIBITOB

20.04 Kaxk otnnuarorcst mokasareiu O6opynoBanue ISt
30 MIPEJIOMJICHUS IBETHOTO CTEKJIA JIEMOHCTpPAIIHIA
9. ®du3uKa aToMa U ATOMHOTO siapa (44)

27.04 [lornomenne wu  ucnyckanue | KomnbrotepHoe

31

CBCTa

obopyIoBaHue




aromamu. ONTHYECKHE CIICKTPBHI.

11.05 WN3mepenne KIIJI conneuHon
32 Oarapeu
18.05 BnusiHue paaunoakTHBHBIX
33 M3JIYYCHHUH Ha )KMBBIC OPTaHU3MBI
25.05 CriocoOsI 3amuThI OT
34 PaIMOAKTUBHBIX MU3Ty4YCHUN

KommnbrorepHoe
obopynoBaHue




