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PABOYASA IMTPOI'PAMMA
ITo BHeYypO4HOIl 1eATeJIbHOCTH
«3aHumaTeabHas puznka»
Touka pocra

YpoBeHb 00111eT0 00pa3oBaHus (KIacc): OcHO8Hoe obujee obpazosanue, 1 - 9 Knaccol

KomuuectBo yacos: 35 uacos (7 knacc), 35 uacos (8 knacc), 34 uaca (9 knacc)

Pabowas mporpamma st yqammxcst 7 - 9 KIaccoB cOCTaBJIeHa HA OCHOBE NMPUMEPHON MPOTPaMMBbI 110
dusuke mist 7 — 9 kinaccos (moxa penakiueit Kysnenosa A.A.), M.: «IIpocsemienne», 2017



IHosicHuTebHAA 3anIMCKA
Pabouast mporpamMmMa BHEYpOUHOU AeATeIbHOCTH To (pus3uke ansg 7 - 9 KjIaccoB cocTaBlieHa Ha

OCHOBE MPUMEPHOI Mporpammsl 1o ¢usuke s 7 — 9 kinaccos (nox pexpakuuert Kysnernosa A.A.), M.:
«[Ipocsemenuey, 2017 1 cOOTBETCTBYET
- @enepanbHoMy 3akoHy «O0 obpazoBanuu B Poccuiickoit deneparmm» Ne273-D3 ot 29.12.2012 rona;
-DenepanbHOMy 00pa30BaTENILHOMY CTaHIAPTY OCHOBHOTO OOIIEro 0oOpa3oBaHMsA, YTBEPKIAEHHOMY
npukazoM Munucrepcrsa oOpa3zoBanus U Hayku PO Nel897 ot 17.12.2010 rona;
-IIpuka3zy Munucrepcra oopazoBanust U Hayku PO Nel577 ot 31.12.2015 r» O BHeceHMM M3MEHEHUI
B (enepanbHblii 00pa3oBaTeNbHBI CTAaHAAPT OCHOBHOTO OOIIEro 00pa3oBaHMs, YTBEPXKIAEHHBIN
npuka3zoM MuHHCTepcTBa 00pa3oBanus U Hayku PD» Nel1897 ot 17.12.2010 roma»
-O0pa3oBaTenbHOM MPOrpaMMe OCHOBHOTO 001IIero o0pa3oBaHus;
-YyeGHOMY 1utany OV
- [IpumepHO# mporpaMmme OCHOBHOTO 00111ero 00pa3zoBanus Mo Gu3nKe (0a30BbIi YPOBEHB).

[Iporpamma paccuutana Ha 35 yacoB — 1 yac B Hemenmto B 7 kiacce, 35 yacoB — 1 yac B Hezelno B
8 kiacce, 34 yaca — 1 yac B Hezelno B 9 Kiacce.

Jannas pabouasi mporpaMMa BHEYPOUYHOH JESATEIBHOCTH 1O (PU3UKE 11l 7 — 9 KITaCCOB COCTaBJICHA
Ha ocHOoBe OOIT OO0 MBOY OCOI Ne6 um. B.A. CyneBa u ¢ yuéToM METOIUYECKUX PEKOMEHIAIUI
[0 CO3JaHUI0 U (DYHKIIMOHUPOBAHHIO B 00II€00Pa30BaTENbHBIX OPraHU3alMsIX, PACIOJIO0KEHHBIX B
CeNIbCKOM MECTHOCTM ¥ MalbIX TOpoJaxX, IIEHTPOB OOpa30BaHHUS E€CTECTBEHHO-HAYYHOW U
TEXHOJIOTMYHON HampaBiieHHOcTel («Touka pocta») (yTBEpKIEHBI pacropsbkeHHeM MHHHCTEpCTBa
npocBenieHus Poccuiickoit @enepanun ot 12.01.2021 r. Ne P-6) u npemycmarpuBaeT HpoBeiCHHE

3aHATUH C UCIOJIb30BaHUEM 060py,Z[OBaHI/I$[ HCHTpa «Touka pocTta»



[Inanupyemble pe3yabTaThl 0CBOCHHS MPOrPaMMbl BHEYPOUYHOH /1eSITeIbHOCTH «3aHNMAaTeIbHasA
(pusuka» (¢ ucnoib3oBaHuemM odopyaoBanus «Touka pocra») B 7-9 Kiiaccax.
Peanuzanus nporpaMmmbl CIOCOOCTBYET TIOCTHKEHUIO CIIEIYIONINX Pe3yJIbTATOB:

JInyHocTHEIE:

B cdepe IMIHOCTHBIX YHUBEpCAIbHbBIX YUEOHBIX I€HCTBUN ydaluxcs:

* yueOHO-TI03HABATEIbHBI MHTEPEC K HOBOMY y4eOHOMY MaTepually M CIoco0aM peUIeHHs HOBOM
3aJa4u;

* OpHUEHTallMs Ha IOHMMaHME IPUYMH YyclleXxa BO BHEYYEOHOH [eATeNbHOCTH, B TOM YHCIIE Ha
CaMOaHaJIM3 U CAMOKOHTPOJb pE3yJibTaTa, Ha AaHaJIU3 COOTBETCTBUS PE3YJbTAaTOB TPeOOBAHUAM
KOHKPETHOM 3a/1a4H;

* ciocOOHOCTH K CAMOOIIEHKE HAa OCHOBE KPUTEPUEB YCIEITHOCTH BHEYUCOHOH IS TEbHOCTH;
Ob6yuarowuiica noay4um 03MONCHOCMb OISl YOPMUPOBAHUSL:

* BHYTPEHHEW MO3MLMHU IIKOJIbHHUKA HA YPOBHE IOJIOKUTEIBHOTO OTHOLIEHMS K IIKOJIE, TOHUMaHUs
HE00XO0/IMMOCTH Y4EHHUSs!, BBIPAKEHHOT0 B Ipeo01alaHuK yueOHO-1103HaBaTeIbHbIX MOTHUBOB;

* BEIPQ)KEHHOW yCTOWYMBON y4eOHO-TI03HABATEIbHOW MOTHBALIMU YUCHHUS;

* YCTOMYMBOr0 y4eOHO-1103HaBATEIbHOIO HHTEPECA K HOBBIM OOIIKMM CIIOCO0aM peleHHs 3a1ay.

MeTal’lpeI[MeTHl)le:

B cdepe peryasiTHBHBIX YHUBEPCAIBHBIX YUYEOHBIX JTEHCTBUIN yUaluxcsi:

* IUTAHUPOBATh CBOM JIEHCTBUS B COOTBETCTBUM C IIOCTABICHHOMN 3a/a4eil U yCIOBUSAMH €€ Pealn3alliu,
B TOM YHCJIE BO BHYTPEHHEM IUIAHE;

* YUUTBIBATh YCTAHOBJIEHHBIE MPAaBUJIA B IJTAHWPOBAHUU U KOHTPOJIE CIIOCO0A PELIeHNUS;

* OCYUIECTBJIATH UTOTOBBIN U NOIIArOBBIN KOHTPOJIb T10 PE3YJbTaTY;

* OLICHMBATh IIPABWJIBHOCTH BBIIIOJIHEHUS JECHCTBHS HA YPOBHE aJ€KBAaTHOW PETPOCIIEKTUBHOW OLICHKU
COOTBETCTBUS Pe3yJIbTaTOB TPEOOBAHUIM JITaHHOM 3a/1a4M U 3aJJa4YHON 001acTu;

* aJIeKBaTHO BOCIIPUHUMATh MPEUIOKEHHUSI U OLIEHKY YUMTEJel, ToBapHIleH, poauTeae U Apyrux
JIIOIEH;

* pa3uyaTh COCO0 U pe3yabTaT ACHCTBUA.

Ob6yuarowuiica noxyuum 03MOICHOCMb HAYUUMCA:

* B COTPY/IHUYECTBE C YUUTEJIEM CTaBUTh HOBbIE YUeOHbIE 3a/1a4H;

* IPOSIBJIATH IO3HABATENIbHYIO HHUIIMATUBY B Y4€OHOM COTPYTHHUYECTBE;

* CaMOCTOSITENIbHO aJ€KBAaTHO OILIEHWBATh TMPAaBUIBLHOCTb BBIOJIHEHUS JIEUCTBUS M BHOCHUTH

HGO6XO,Z[I/IMI)I€ KOPPEKTHUBEI B UCITIOJTHCHHE KaK I10 X0y €T0 p€ajin3dalliu, TaK U B KOHIIC ,HeﬁCTBPIH.



B chepe no3zHaBaTeIbHBIX YHUBEPCATBHBIX YICOHBIX IEUCTBUM YIaIIUXCS:

* OCYILIECTBJIATh MOUCK HEOOXOAMMON HMH(OpMAaLWU ISl BBINOJHEHUS BHEYYEOHBIX 3a/laHui C
UCTIONIb30BaHMEM y4eOHOW JHTeparyppl W B OTKPBITOM HWH(OPMAIMOHHOM IMPOCTPAHCTBE,
SHIMKJIONE N, CIPABOYHUKOB (BKJIIOYAsI SJICKTPOHHBIC, ITUPPOBLIC), KOHTPOJIUPYEMOM IMPOCTPAHCTBE
Nurtepnera;

* OCYIIECTBJIATH 3aMUCh ((hUKCAINIO) BHIOOPOYHOM HHPOPMALIMKA 00 OKpYXkKaIOIEeM MUpE U 0 cebe
caMoOM, B TOM 4ucJie ¢ noMouipro nHcrpymenTos UKT;

* CTPOUTH COOOIIEHUS, TPOEKTHI B YCTHOM U MUCEMEHHOH hopme;

* IPOBOJUTH CPABHEHUE U KIIACCU(PUKALIUIO IO 33IaHHBIM KPUTEPHUSIM;

* YCTaHABJIMBATh NPUUMHHO-CJIE/ICTBEHHBIE CBSA3H B U3Y4aeMOM KpYyTe SIBJICHUII;

* CTPOUTBH pacCyXIeHHUs B (JOpPME CBS3H MPOCTHIX CYKICHUH 00 00BEKTE, €ro CTPOSHUH, CBOMCTBAX U
CBsI3aX;

Obyuarowuiics nOIy4um 03MONCHOCHb HAYUUMbCA.!

* OCYIIECTBIISTh PACIIUPEHHBIA MOMCK WH(OPMALMU C HCIIOJIE30BAHUEM PECYpPCOB OMOIIMOTEK M CEeTH
HurepHer;

* 3aMUChIBaTh, PUKCHPOBATH MH(DOPMAHIO 00 OKPYKAMOIIUX SBICHUSX C IMOMOINBI HHCTPYMEHTOB
UKT;

* OCO3HAHHO U MPOU3BOJILHO CTPOUTH COOOIIEHHS B YCTHON M MUCbMEHHOM hopme;

* OCYIIECTBISATh BbIOOp Hambosiee 3PPEeKTUBHBIX COCOOOB pelIeHHs 33a]a4 B 3aBUCUMOCTU OT
KOHKPETHBIX YCIOBU;

* CTPOUTH JIOTHUECKOE PacCykIeHUE, BKIIOYAIOIIee YCTaHOBICHNE IPUYUHHO-CIIEICTBEHHBIX CBS3CH;

* MOTYT BBIMTH Ha TEOPETUUECKUN YPOBEHB PEIICHUS 33/1a4: pEIICHUE 110 ONPEACICHHOMY TUIaHy,

BJIaACHUEC OCHOBHBIMHA IIpUEMaMU PCIICHHA, OCO3HAHUA ACATCIBHOCTH 110 pCHICHUTIO 3a/1a4H.

B cdhepe kOMMYHHMKATHBHBIX YHUBEPCAIBHBIX YU€OHBIX ACUCTBUN yUaIlIUXCS:

¢ aJICKBATHO HCIOJB30BATb KOMMYHHKATHUBHBIC, MNPCKIAC BCErO - PCUYCBLIC, CPCACTBA IAJId PCUICHUA
pa3IMYHBIX KOMMYHUKATUBHBIX 3a71a4, CTPOUTh MOHOJIOTUYECKOE COOOIIEHNE, BIAACTh JHATIOTUYECKOM
dbopMOil KOMMYHHKAITUH, UCIIONIB3Ys, B TOM uuncie cpenctBa U uHCTpyMeHThl UKT u aucraniimoHHoro
oOIICHUS,

¢ JOIMYCKAaTb BO3MOXHOCTH CYIICCTBOBAHHA Y .]'HO,ZICfI Pa3JIMYHBIX TOYCK 3PCHHA, B TOM YHUCIC HC
COBMAJIAIONIUX C €ro COOCTBEHHOH, W OPHUEHTHPOBATHCS HA TO3HIMIO MapTHEpa B OOIIEHUU H
B3aUMOJICHCTBUU;

* YYUTHIBATh PA3HbIE MHEHUS U CTPEMHUTHCS K KOOPIUHAIMH PA3THYHBIX TTO3UIINIA B COTPYTHUYECTBE;

* popmynrpoBaTH COOCTBEHHOE MHEHHE U TIO3UIIHIO;

¢ AOTroBapuBaTbCId U NPUXOAUTH K OGH.[CMy PCUOICHUIO B COBMECTHOH ACATCIBHOCTH, B TOM 4YHCJIC B
CUTYaIlU! CTOJIKHOBEHHS HHTEPECOB;

Obyuarowuiicss ROIY4Um 03MONCHOCIb HAYUUMBCA.!

* YUYUTHIBaTb U KOOPJMHHUPOBATH B COTPYAHMYECTBE OTJIMUYHBIE OT COOCTBEHHOW MO3UIMH JIPYTUX

JIIOJICH;



* YUUTBIBATh pa3Hble MHEHUS U HHTEPECHI U 0OOCHOBBIBATh COOCTBEHHYIO IMO3ULHIO;

* IOHUMAaTh OTHOCUTEIBHOCTh MHEHHUI 1 OJXO/0B K PEIIEHUIO TPOOJIEMBIL;

* apryMEHTHUPOBATh CBOIO MO3ULIMIO U KOOPAMHUPOBATH €€ C MO3ULUSAMU TAPTHEPOB B COTPYAHUUECTBE
pY BeIpabOTKe OOLIEro pelieHNs B COBMECTHOM eSATeIbHOCTH;

* 33/1aBaTh BOIIPOCHI, HEOOXOIUMBIE JIJIsl OPraHU3allMi COOCTBEHHOM NESATEITbHOCTH U COTPYAHUYECTBA C
apTHEPOM;

¢ OCYHIECTBJIATH B3aUMHBIN KOHTPOJIb XU OKa3bIBaTh B COTPYAHHUYECTBC HGO6XOI[I/IMYIO B3aMMOIIOMOIIb.

IIpeamerHsle:

- OPUEHTHUPOBATHCA B IBJICHUIX U 00BEKTaX OKPY>KAIOILIEr0 MUPA, 3HATh T'PAHULIbI UX IPUMEHUMOCTH;
- IOHUMATh ONpeeNeHnus (GU3NUECKUX BEIMYUH U IOMHUTH OIIpeAeTsione (GopMybl;

- MOHMMATh KaKUM (PU3MUECKUM HPUHIUIIAM U 3aKOHAM MOTYMHSIOTCS T€ WM UHBIE OOBEKTHI U
SIBJICHUS IPUPO/IBL;

- 3HaHHE MOJIEIIU TIOMCKA PEeIIeHUH A 3a7a4 10 (PU3HKE;

- 3HaTh TEOPETUYECKHE OCHOBBI MATEMATHKHU.

- IpUMEYaTh MOJIEJH SIBJICHUN 1 0OBbEKTOB OKPYKAIOIIET0 MUPA;

- AaHAJIU3UPOBATh YCIOBHE 3aa4H;

- nepedopMyIUPOBATh U MOJICTUPOBATh, 3aMEHSITh UCXOHYIO 3a/1a4y APYTroii;

- COCTaBJIATH IUJIaH PEILCHUS;

- BBIJIBUTATh U IPOBEPSITH MpeAaraeMble JUisl pellieHNs TUIIOTE3bI;

- BJIaICTb OCHOBHBIMHU YMCTBCHHBIMU OIICPALIUAMHA, COCTABJIAIOIIMMHU ITOUCK PCIICHHUA 3a1a4H.



Conep:xxaHue NporpaMMbl BHEYPOYHOI1 1eSITeJIbHOCTH

7 Kj1ace

BBenenue. Bronnoe 3ansarue. Llenu u 3agaun kypca. TexHuka 6€30MacHOCTH.

PoJib 3kcniepuMeHTAa B KM3HH YeJI0OBeKA.

Teopus: VI3yunTh OCHOBBI TEOpUH MoOrpemHocTeil. [lorpemnoctu npsiMbIX U KOCBEHHBIX HW3MEpPEHUH,
MakCHMajbHas MOTPEUIHOCTh KOCBEHHBIX HW3MEPEHMI, Yy4YeT TOrpelIHocTed U3MEpeHuil mpu
noctpoeHuu rpapukos. [Ipencrasienue pe3yabTaToB u3MepeHuil B popme tabnuil u rpadukoB.
Ilpakmuxa: OCHOBBI TEOPUHU MOTPEIIHOCTEN MPUMEHSTH MPU BHIMOIHEHUU SKCIEPUMEHTAIBHBIX 3a/1a4,
NPaKTHYECKHX paboT. (C HCMoJIb30BaHHeM o0opyaoBanus «Touka pocra»)

Xapaxmepucmuka 0CHOBHBIX 8UO08 0esIMENbHOCTIU.

[TpuBoauTH MpUMeEpsl 00BEKTOB U3yueHus (HU3NKH (Pundeckue siBieHus, GU3NIECKOE TeJ0, BEIIECTBO,
¢usnueckoe mose). HabmogaTe W aHanu3upoBaTh (u3MuecKkue sBJIeHUS ((PUKCUPOBATH M3MEHEHUS
CBOMCTB OOBEKTOB, CpaBHHBATh MX M 0000mmaTh). [103HAKOMUTBECS C IKCIIEPUMEHTAIBLHBIM METOIOM
uccienoBanusi npupoasl. COopka npuOOPOB M KOHCTPYKIMH. Vcrnonb3oBaHHEe H3MEPUTEIbHBIX
npubopoB. BeimonHenne nabOpaTOpPHBIX M MpakTUYecKuX paboT. JluarHocTuka U ycTpaHEHUE
HEUCIPAaBHOCTEH MpuOOpoB. BeicTpanBaHue TUIOTe3 Ha OCHOBAHUH UMEIOIINXCS TAHHBIX.

Mexanuka.

Teopus: PaBHOMEpHOE W HEpaBHOMEpPHOE JBMXKEHHE. | paduueckoe NpPEACTaBICHUE IBUKCHHUS.
Pemenne rpadgudeckux 3aaad, pacueT MyTH U CPeIHEN CKOPOCTH HEpaBHOMEPHOTO ABMxkeHus. [loHsTHe
uHepiuu W uHepTHocTH. llenTpoOexnass cwma. IlpumeHeHue naHHBIX (PU3NYECKUX TIOHITHH B
KU3HEICSITEIIBHOCTH YesoBeka. Cuia yrnpyrocTu, Cujia TpEeHU .

Ilpakmuka: ViccnenoBanue 3aBUCHMOCTH CHJIBI YIIPYTOCTH, BO3HHUKAIOLIEH B NPYKUHE, OT CTENEHU
nedopmaruu npyxkunbl. Omnpenenenue koddduirenta TpeHus Ha TpubomeTpe. (¢ MCMOJIb30BaHUEM
odoopynoBanus «Touka pocray)

HccnenoBanue 3aBUCUMOCTH CHITBI TPEHHS OT CHIJIBI HOPMAJIBHOTO JaBJICHUSI.

Xapaxkmepucmuka 0CHOBHBIX 8UO08 OEAMENbHOCTIL:

Ananmu3 Ttabmwmi, tpadukoB, cxeM. [lonck o0bBsicHeHUs HaOMOMaeMbIM COOBITHSM. OrmpeneneHue
CBOMCTB MPUOOPOB MO 4YEpPTeKaM W MOJACIAM. AHAJIN3 BO3HUKAIOIIMX TMPOOJIEMHBIX CHUTYaIIHM.
N306paxaTh cucTeMy KOOpPAMHAT, BBIOMPATh TEJIO OTCYETA M CBA3BIBATH €r0 C CHUCTEMOW KOOpIMHAT.
Hcnonb30Bath cucTeMy KOOpAUHAT [T M3yUEHUS IPSIMOIMHEHHOTO ABMKeHHs Tena. Coopka mpubopos
U KOHCTpyKumi. Vcmomp3oBaHWe W3MEpPUTENBHBIX NpUOOPOB. BrImonHeHne m1abOpaTOpHBIX W
NpaKTHYECKUX paboT (¢ Hcnoab3oBaHueM o6opynoBanusi «Touka pocra»). [lmarHoctuka U
yCcTpaHEHHE HeUcIpaBHOCTEH MpuOopoB. BricTpanBaHue THIIOTE3 HA OCHOBAHMH WMEIONIUXCS JaHHBIX.
KoHcTpyupoBanue u MojaenupoBaHue. BBIMOTHEHHWE 3aaHUil 1O yCOBEPIIEHCTBOBAHHUIO MPHOOPOB.
Pa3paboTka HOBBIX BapHaHTOB OMNBITOB. Pa3paboTka W mMpoBepKa METOMMKH SKCIEPUMEHTATHHOU

pabotsl. PabGoTa B ManbIx rpynmnax. AHAJIU3UPYIOT, BEIOMPAIOT B 0OOCHOBBIBAIOT CBOE PEIIICHHE,



nevictBud. [IpeacraBnenne pe3ynbTaToB NapHOM, TPYIIOBOM AEATEIBHOCTH. Y YacTUE B AUAJIOTE B
COOTBETCTBHUHM C IIPAaBUJIAMU PEUEBOTO MOBEACHUS.

I'mapocraTuka.

Teopus: 3akon Apxumena, 3akoH [lackaiis, THIPOCTATUYECKOE JABJICHUE, COOOMIAIONTUECS COCY/IbI,
T'HJIPABINYECKUE MAIIMHBI.

Ilpakmuka: 3a0auu: BBITAIKUBAIOINAS CHJa B PAa3NMYHBIX CHUCTeMax; MOpuOOpsl B  3ajayax
(cooOmiaromumecs COCybl, TUAPABINICCKUE MAIIUHBI, phIYard, OJOKH).

OKcrepUMeHTalIbHbIE 3a/laHUS:

l)uzmepenue cuibl Apxumena,

2)u3MepeHrue MOMEHTA CUJIbI, JIEUCTBYIOIIET0 Ha phlyar,

3)uzmepenue paboThl CUJIBI YIIPYTOCTH MPU MOABEME IPy3a C MOMOIIBIO MOJBIKHOTO HITH
HETO/IBIKHOTO 0JIoKa(C Mcmoib3oBaHueM odopynoBanus «Touka pocray)

Xapakmepucmuka 0CHOBHBIX 8U008 OEAMENbHOCTIL:

Ananmm3 Tabnui, rpadukos, cxeM. [lonck oObscHeHuss HabM0MaeMbIM COOBITHAM. COOpKa TPHOOPOB H
KOHCTpyKUuH. Vcnonb3oBaHue M3MEpUTEIbHBIX MpUOOpOB. BbllonHeHue 1a0OpaTOpPHBIX U
IPAKTUYECKUX paldoT. J[narnocTuka u ycrpaHeHHe HeucrpaBHocTel puOopoB. BeicTpauBanue runores
Ha OCHOBaHMM UMeroIuxcs AaHHbIX. KoHCTpynpoBanue u Mozenuposanue. Pabora B MasbIX rpymnmnax.
AHaIM3UPYIOT, BEIOUPAIOT U OOOCHOBBIBAIOT CBOE pelleHue, neiictBud. IlpeacraBienue pe3yabTaToB
NapHOM, rpynnoBod aesTenbHOCTU. lloaroroBka cooOLIEHWI M JOKJIAJOB. YdacTue B JMAJOre B
COOTBETCTBHUHU C IPaBUJIAMU PEUEBOTO MOBEICHUSI.

Craruka.

Teopus: bnok. Peruar. PaBHOBecue TBepAbIX Ted. YcCloBHA paBHOBecus. MomeHT cuinbl. IIpaBuio
MoMeHTOB. LleHTp Tsxkectu. VccnenoBaHue pa3nuyHbIX MEXaHWYECKUX cuUcTeM. KomOuHHMpOBaHHbBIE
3a/1a4M, UCIIOJIb3Ys YCIIOBUS PABHOBECHS.

Ilpaxmuxka: VI3roToBjeHNE paboTaoIeil CHCTEMBI OJIOKOB.

Xapaxkmepucmuka 0CHOBHbIX U008 OesAMENbHOCIUL:

Ananuz Ttabmun, rpaduxos, cxeM. Ilouck oObAcHeHHs HaOmMOIaeMbIM CcOOBITHAM. OmnpexneneHue
CBOWCTB NpPUOOPOB MO dYepTekaM M MoOJENSIM. AHalu3 BO3HHUKAIOMIMX TPOOJIEMHBIX CHUTYaIUi.
Habmronate neiicTBue mMpoCTHIX MeXaHWU3MOB. [103HAKOMUTHCS ¢ (PU3HUECKOW MOJEIBI0 «a0COTIOTHO
TBEpAOE Teno». PemaTh 3aauu Ha MpUMEHEHUE YCIOBHsI(IIpaBuia) paBHOBecusl pbryara. [IpumeHsTH
ycioBue (MpaBUJIO) pPaBHOBECHs pbluara sl OOBSICHEHHUS JEHCTBUS Pa3NUYHBIX HMHCTPYMEHTOB,
UCTONBb3YyeMbIX B TeXHHMKE M B ObiTy. COOpka mnpuOOpoB U KOHCTpyKUMH. HMcmonb3oBaHue
U3MEPUTENbHBIX NpruOopoB. BrimomHeHne 1a00paTOpHBIX M MpakTHYEeCKHX paboT. J[uarHoctuka u
ycTpaHeHHe HeucIpaBHoOCTel MpubopoB. BricTpanBaHue rUMOTE3 HA OCHOBAaHUU MMEIOIIUXCS JaHHBIX.
KoncrpyupoBanue u MonenupoBanue. BrlnoigHeHHe 3aJaHUil MO YCOBEPLICHCTBOBAHUIO TNPHOOPOB.
PazpaboTka HOBBIX BAapHAHTOB OIBITOB. Pa3paboTka M MpoBEepKa METOAMKH SKCIIEPHUMEHTAILHOU
paboTHI.

PabGora B maybIx rpymmax. AHaTU3HPYIOT, BHIOMPAIOT M OOOCHOBBIBAIOT CBOE pelIeHUE, JACHCTBUSI.

[IpencraBnenue pe3ynbTaTOB MAPHOM, IPYNIIOBOM AeATenbHOCTU. [loAroToBKa COOOIIEHUH 1 JOKIIAI0B.



OCyIIECTBIISIIOT CaMOOIICHKY, B3aMMOOIICHKY JAESITCIIPHOCTA. YUYacThe B JHAJIOTe B COOTBETCTBUU C

ImpaBUJIaMH1 pCUYCBOI'0O MOBCACHUS.

8 kiacce

TenoBble sIBJIEHUS.

TermoBoe pacuuupenue tei. [Ipouecchl MIaBiIeHus 1 OTBEPACBaHUs, UCIAPEHUS U

KoHAeHcauuu. Temnonepenaya. BiaxxHocTh BO3yxa Ha pa3HbIX KOHTHHEHTAX.
Jemoncmpayuu: 1. Habmonenue tassHus JbJa B BOJIE.

2. CKOpOCTb UCHIAPEHUS PA3TUYHBIX KUIKOCTEH.

3. TerutoBbIe ABUTATENH Oy IYILETO.
Jlabopamopnuie pabomet (¢ Mcnosib3oBaHueM 0dopynoBanus «Touka pocray)

1. I3MeHeHus AMUHBI TeJa IPU HAarPEBAaHUU U OXJIAKICHUH.

2. OtnuBKa mapaguHOBOTO COJIATHKA.

3. HaGnroienue 3a ruiaBjIeHuEM JibJa

4. OT 4ero 3aBUCUT CKOPOCTh UCTIAPEHUSI KUAKOCTU?

5. Habmroienue TerionpoBOAHOCTH BOJIBI U BO3AYXA.
Xapaxmepucmuka 0CHOBHBIX 8UO008 0eAMeNbHOCTIU.

CamocTosaTenbHO (POPMYIHPYIOT MO3HABATENBHYIO 3a7auy. YMEIOT C MOMOIIBI0 BOIPOCOB J0OBIBATH
HefocTatonylo  uHpopmanuio.  Vcmonb3oBaHHe — M3MEpUTENIBHBIX  MpuUOOpoB.  BeImonHeHHE
7a00paTOPHBIX U MPaKTUYECKUX padoT. JlmarHocTMka M ycTpaHEHHE HEHCIPaBHOCTEH MPHUOOpPOB.
BricTpanBaHue TUTIOTE3 HA OCHOBAaHMH UMEIOIINXCS TaHHBIX. KOHCTpynpoBaH#e U MOIETHPOBAHNE.
Boimonnenue 3amaHuil Mo yCOBEPIIEHCTBOBaHUIO MpHOOpPOB. PazpaboTka HOBBIX BapHAHTOB OIIBITOB.
Pa3paboTka ¥ mpoBepka METOAMKH OJKCIEpPUMEHTANbHOW paboThl. PaboTa B MambIx rpyImmnax.
AHaM3UPYIOT, BEIOMPAIOT M OOOCHOBBIBAIOT CBOE pelieHue, aeucTBus. [lpencraBienue pe3ynbTaToB
NapHOM, TPYNIOBON JAEATEIbHOCTU. YYacTHE B JAMAIOre B COOTBETCTBUM C MpaBUIaMH PEUYEBOIO

IMOBCACHUA.

JIeKTPUYeCKHUE IBJICHUS.

Muxkpomup. Mogenu aroma, cymectBoBaBmue a0 Hadana XIX. HMcropus OTKpbITHUS U JIEHCTBHUS
raJbBaHWYECKOro djemeHTa. Mcropuss co3manus anektpodopHoit wmammebl. OneiTr  BonbTa.
DNEKTPUYECKUN TOK B 3JIEKTPOIUTAX.

Hemoncmpayuu: (¢ ucnob3oBannem obopynoBanus «Touka pocrtay)

1. Moznenu aToMOB.

2. 'anpbBaHUYECKHE AIEMEHTHI.

3. Pabota snexTpoopHON MALTHHBEI.

4. Onsitel BonbTa u ["anbBanu.

Jlabopamophvie pabomoi:

1. Co3nanue ralbBaHUYECKUX IJIEMEHTOB U3 MOAPYYHBIX CPEICTB.



2. DIIEKTPUYECKHUI TOK B JKUJIKOCTSX.

Xapaxmepucmuka OCHOBHBIX BUIOB I€ATEIbHOCTH:

VYpaBistoT CBOEH MO3HABATENbHONM M y4yeOHOH AEATeNbHOCTBIO TOCPEACTBOM IIOCTAHOBKU LIEJICH,
IUTAHUPOBAHMSI, KOHTPOJIS, KOPPEKLIUU CBOUX JAECUCTBUN U OLIEHKH YCIEIIHOCTH YCBOeHMs. CpaBHUBAIOT
crnoco0 M pe3yiapTaT CBOMUX JEWCTBUH € 00pa3sLoM - JIMCTOM comnpoBoxJIeHHs. OOHapyXHBarOT
oTksioHeHUs1. OO yMBIBaIOT MPUYUHBI OTKIOHEHUH. OCYIIECTBISIIOT CAMOKOHTPOJIb M B3aUMOKOHTPOITb.
Hcnonp3oBaHne HM3MEpPHUTEIbHBIX NPUOOPOB. BrimonHeHne nabopaTOpPHBIX M MPAKTUYECKHX padoT.
JluarHocTrka M YCTpaHEHHE HEUCHpPABHOCTEH mpuOOpoB. BricTpamBaHWe TuUNoTe3 HAa OCHOBAHWUU

UMCIOIIIUXCA JAaHHBIX. KOHCTPYI/IpOBaHI/Ie 1 MOJCINPOBAHUC.

DJIeKTPOMarHiuTHbIE SIBJICHHS.

MarautHoe moje B BemecTBe. MarHuTHas aHomanus. MaruutHele Oypu. PasHoBugHOCTH
AIEKTPOU3MEPUTENBHBIX TPUOOPOB. Pa3HOBUIHOCTH 3IEKTPOABUTATENIECH.
Hemoncmpayuu (¢ ucnoab3oBanueM odopynoBanus «Touka pocray):

1. HarnsaHoCcTh MOBENEHUS BEILIECTB B MATHUTHOM IIOJIE.

2. [Ipe3eHTanu 0 MAarHUTHOM T0JI€ 3€MJIM U O MAaTHUTHBIX OypsiX.

3. leMoHCTpaLus pa3sHOBUIHOCTEH IIEKTPOU3IMEPUTEIHHBIX TPHOOPOB.

4. HarnsatHOCTh pPa3sHOBUIHOCTEMN 3JIEKTPOIBUTATENEH.
Jlabopamopnvle pabomei: 1. ccnenoBanue pa3inyHbIX JIEKTPOU3MEPUTEIHLHBIX IIPHOOPOB.
Xapaxmepucmuka 0CHOBHBIX U008 0esAMeNbHOCTU.

VYrpaBnsitoT cBoel MO3HABATEIBLHONW M Yy4€OHOW NEATEbHOCTHIO TMOCPEICTBOM ITOCTAHOBKHU IIEJIEH,
IUTAHUPOBAHMSI, KOHTPOJIS,, KOPPEKLIMH CBOUX JEUCTBUN U OLEHKU YCHEIIHOCTH ycBOeHUs. CpaBHUBAIOT
crnoco0 W pe3ynpTaT CBOMUX JEWCTBUH € 00pa3loM - JIMCTOM comnpoBoxJIeHHs. OOHapyXHBarOT

OTKJIOHCHUA. O6,HYMBIB8.IOT MIPpUYUHBI OTKJIOHEHMH. OCYIJ_ICCTBJ'ISIIOT CAMOKOHTPOJIb U B3AUMOKOHTPOJIb.

Onruyeckne siBJICHUS.

Hcrounuku cBeTa: TEIJIOBHIE, TIOMUHECIICHTHBIE, HCKYCCTBEHHBIE. VI3rOTOBIEHNE KaMephl - OOCKypa |
UCCIICIOBAaHNE M300paKEHUs C TMOMOIIBI0 MOJend. MHOTOKpaTHOe U300pakeHHe TMpeaAMeTa B
HECKOJBKMX TIJIOCKHX 3epKanax. M3roToBUTH MEPUCKON W C €ro MOMOIIBI0 MPOBECTH HAOIIOICHUSI.
[IpakTHueckoe WMCHOJNIB30BAaHWE BOTHYTHIX  3€pKaJl.  3PUTENbHBICE  WIUIIO3UM,  TTOPOXKIAEMBIC
npenomiieHueM cBeTa. Mupaxu. Pa3BuTre BOJOKOHHOW onTuku. Mcmonb3oBaHWE 3aKOHOB CBETa B
TEXHHKE.

Jemoncmpayuu(c ucrosib3oBanuem ooopyaoBanusi «Touka pocra)

1. Pa3nu4HbIe ICTOYHUKHU CBETA.

2. VI300paxxeHne npeaMeTa B HECKOIBKUX TNIOCKHUX 3epKajax.

3. U300pakeHne B BOTHYTHIX 3€pKaiax.

4. Ucnionb30BaHKUE BOJIOKOHHON OMTHUKH.

5. YcrpoiicTBo poToanmapaToB, KHHOIPOSKTOPOB, KAJICHIOCKOIIOB.

Jlabopamophvie pabomoi:



1. MsroToBieHue kamepsl - 00CKypa U UCCeA0BaHUE N300PaKEHUSI C TIOMOIIBIO MOJICTTH.

2. [TpakTHYeckoe MPUMEHEHHE TIIOCKHUX 3E€PKa.

3. [IpakTHveckoe MCIOIb30BaHME BOTHYTHIX 3epKall.

4. 3roToBIIEHUE MEPUCKOTIA U HAOIIOIEHUS C TOMOIIBIO MOJICIIH.

Xapaxmepucmuka 0CHOBHBIX 8UO08 OesTMeNbHOCTIU.

YHOpaBisOT CBOCH IMO3HABATEIBLHOM W YYeOHOM JCSITEILHOCTBIO IMOCPEACTBOM ITOCTAHOBKH IIEJICH,
HJIaHI/IpOBaHI/HI, KOHTpOJISI, KOppeKI_[I/II/I CBOHX [[eI\/'ICTBI/If/'I 1 OLICHKHU YCHGLHHOCTI/I yCBOGHI/ISI. BBII[CJ'ISIIOT nu
GOpMYJIUPYIOT TIO3HABATCIIBHYIO II€JIb. BBIICISIOT KOJUYECTBEHHBIC XapaKTEPUCTHKH OOBEKTOB,
3aJlaHHbIC CJI0BaMH. [IpHHUMAIOT MMO3HABATEIIBHYIO 1IEb U COXPAHSIOT €€ MPH BBIMOJHEHUH YUYCOHBIX

HeﬁCTBHﬁ. Oco3HarT cBOU ,HCfICTBHH. HMMeroT HaBBIKU KOHCTPYKTHBHOI'O O6I.H€HI/IH B MAJIbIX I'pYyIIIax.

Yesi0Bek U npupoaa

ABTOMaTHKa B Hamied Xu3HU. [IpuMepsl MCTOIB30BAaHUS AaBTOMATUYCCKUX YCTPOWCTB B Hayke, Ha
npou3BOJCTBE M B ObiTy. CpenctBa cBsisu. Pammo u TeneBuieHUE. AJBTEPHATUBHBIC HCTOYHUKH
sHepruu. Busel anekrpocranimii. HeoOX0AMMOCTh 3KOHOMUU MTPUPOTHBIX PECYPCOB U MCIIOJIB30BAHMS,
HOBBIX KOJIOTHYHBIX M O€30MAaCHBIX TeXHOJOTrHiH. Hayka u 6e301macHOCTb JIHOICH.

Hemoncmpayuu: 1. poromaTepralibl U CIAl bl 110 TEME.

Jlabopamopuvie pabomui.: 1.I3yueHue neicTBU CpECTB CBI3HU, PAIUO U TEIECBUICHUS.
Xapaxkmepucmuka 0CHOBHBIX 8UA08 OesAMENbHOCTNIL:

CamocTosaTenbHO (POPMYIHPYIOT MO3HABATENbHYIO 33a/ady. YMEIOT (MU Pa3BUBAIOT) CIOCOOHOCTH C

IMOMOIIIBIO BOIIPOCOB ,I[O6BIB8.TB HEAOCTAIIYIO I/IH(i)OpMaL[I/II-O.

9 kJace

Kunemaruka
CnocoObl  omucaHus MexaHudeckoro aBrkeHus. Cucrema orcyera. [IpsMonuHelHOE IBUKEHHE.
[IpsamosnuHETHOE PaBHOMEPHOE JIBMKEHHUE 110 IUIOCKOCTH. [lepemMenienre u CKopocTh MpU paBHOMEPHOM
MPSAMOJIMHETHOM JIBUKEHHHM IO TUIOCKOCTH. OTHOCHUTENBHOCTH JBWXEHUS. CIOKEHHE JBUKEHUM.
[IpuHnun HEe3aBUCUMOCTH IBMXeHHH. KpuBoiuHelHOe ABMKeHUe. JIBIKeHHEe Tena, OpPOIIeHHOTO MO
YIJIOM K TOPU30HTY. PaBHOMEPHOE NBMKEHHE MO OKPYKHOCTH. YTIIOBasi CKOpocTh. Ilepuon m yacrora
BpaieHus. CKopocTb
Y YCKOPEHHE NMPU PABHOMEPHOM JBUKEHHUU MO OKPYKHOCTH.
Jlabopamoprvle pabomvi(c ncnoib30BaHueM 00opynoBanns «Touka pocray):

1. H3ydeHue nBmxkeHUs CBOOOIHO MAIAOIIETO TeNa.

2.  H3ydeHue ABMKEHUS MO OKPYKHOCTH.
Ilpumepnvie memuvl NPOEKMHBIX U UCCIE008AMENLCKUX PAOOM!

1. OmnpeneneHne CKOPOCTH PABHOMEPHOI'O MABUKEHUS NPH HCIOIB30BAHUM TPEHAXepa

«OeroBast JOPOXKKaA».



2.  Hcropuueckas peKOHCTPYKIIHS ONBITOB ["anuiies 1o onpeneaeHuo yCKOPeHHsI CBOOOTHOTO
MaJCHUS TEeJ.
3.  Ilpunnums! paboThl MPUOOPOB I U3MEPEHHS CKOPOCTEH U YCKOPEHUH.
4.  Tlpumenenne cBOOOAHOTO MAJACHUS AJI U3MEPCHHS PEAKIINH YeIOBEKa.
5. Pacuer TpaekTopuu IBMKEHHsI IEpCOHAXKEH paccka3oB P.Pacro.
Xapaxmepucmuka 0CHOBHbIX 8U008 OesimelbHOCMU: YTEHUE U OOCYXKIEHHE TEeKCTa CTaTeil MHTEpHEeT-
CaiiToOB, 0OCY)KJICHHE JOKJIAZ0B U MPE3CHTAIH, COCTABICHUE U PEIICHUE 3a1a4, 00CYKIECHHE CITIOCOO0B

pemrenus (moaroroska k OI'D mo ¢usuke).

JluHaMuKa
Nuepumansubie cucrtembl oTcyeta. Cuia. 3akonsl HproroHa. JIBukeHue Tena mnoja JeHCTBUEM
HECKOJBKMX CHJI. JIBWOKEHHME CHCTeMBl CBS3aHHBIX Tel. JlMHaMHMKa pPaBHOMEPHOTO JBHIKEHUS
MaTepUaIbHOM TOYKH MO OKPYKHOCTH. Kiaccel cuit. 3aKOH BCEMUPHOTO TATOTCHUS. [|BUKEHUE TJIaHET.
UckyccrBennbie criytHuku. ConHeuHast cucreMa. VMcropusi pa3BuTHs npeicTaBieHUil o BceneHHoi.
Ctpoenue u 3Botonus Beenennoil.
Jlabopamopnuie pabomoi(c Hcoab30BaHHeM 00opynoBanus «Touka pocray):
1. HM3mepeHue mMacchl TejIa C UCIOIb30BAHHEM BEKTOPHOTO PA3JIOKEHUS CUITBI.
2. V3ydeHue KHHEMAaTUKH M TUHAMUKH PAaBHOYCKOPCHHOTO JBMKCHUS (HA MPUMEPE MAITHHBI
ATBYyna).
3.  H3ydeHwue TpeHUS CKOJBKCHUS.
Ipumepnvie memvt NPOEKMHBIX U UCCTEO08AMENLCKUX PAOOM.!
1.  Hcropuueckas peKOHCTPYKIHS OonbITOB KynoHa 1 AMOHTOHA 1O ONPEACIICHUIO BEJIMUYUHBI
CHUJIBI TPEHUS CKOJIBKECHHUS.
2.  IlepBble HCKYCCTBEHHBIC CITYTHUKH 3E€MITH.
3. Kak ornm4arorcs MexaHHYECKHE MPOIIECChl Ha 3eMIIe OT MEXaHWIECKUX MPOIIECCOB B
KocMmoce?
4.  Tena ConneuyHoii cuctembl. OTKPBITUS HA KOHYHKE T1€pa.
Xapaxmepucmuka 0CHOBHBIX 8U008 OesimelbHOCMU: YTEHUE U OOCYXKICHHE TEKCTa CTaTell WHTEpHEeT-
CalTOB, 0OCYXICHHUE JOKIAIOB M MIPE3EHTAIIMI, COCTABICHUE U PEIICHHE 3a/1a4, 00CYKICHHE CIIOCOO0B

pemenus (nmoaroroska k OI'D no ¢usuke).

HNMmnyibce. 3akoH coxpaHeHHs HMITYJIbCA
Nmmynsc. I3MeHeHne nMITysibca MaTepHaIbHOM TOUKH. CucTemMa Tell. 3aKOH COXPaHEHUS! UMITYJIbCA.
Ilpumepnvie memvl NPOEKMHBIX U UCCIE008AMENLCKUX PAOOM!

1. PeaxkTuBHOE ABUXKEHUE B IPUPOJIE.

2.  Paccrnenoanue [ITII ¢ moMomIbio 3aK0OHA COXPAHEHUS HMITYJIbCA.
Xapakmepucmuka 0CHOBHbIX U008 0esmelbHOCMU. YTEHUE U 00CYKICHHE TEeKCTa CTaTell MHTEpHET-
calToB, 00CYXJICHHUE JOKIAIOB M MPE3EHTAIIMI, COCTABICHUE U PEIICHHE 3a/1a4, 00CYKICHHE CIIOCOO0B

pemenus (moaroroska k OI'D o ¢usuke).



Craruka
PaBHoBecue Tena. MOMEHT CUJIbI. Y CIIOBHSI paBHOBECHS TBEPIOTO Tena. [[pocThie MexaHU3MBI.
Jlabopamopnule pabomui(c HcTIOAb30BaHNeM 000pynoBanus «Touka pocTtay):
Omnpenenenue NEHTPOB Macc Pa3IMUHbIX Tell (TpH crocoda).
Ilpumepnvie membl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.!
1. TlpumeHeHUE MPOCTHIX MEXAHU3MOB B CTPOUTEIIBCTBE: OT 3eMJISTHKH JJ0 HeOOoCKpeoba.
2.  HccnenoBaHue KOHCTPYKIIMH BEJIOCUTIEA.
Xapaxmepucmuka 0CHOBHBIX 61008 OesimeNbHOCmU: YTEHUE U OOCYKIEHHE TEKCTa CTaTell MHTEpHET-
CaiiToOB, 0OCYKJICHHE JOKJIAZOB U MPE3CHTAIH, COCTABICHUE U PEIICHUE 3a7a4, 00CYKIECHHE CITIOCOO0B

pemrenus (moaroroska k OI'D mo ¢usuke).

MexaHu4yeckue KoJe0aHUs U BOJTHBI
Mexannueckue  konebanusi. IIpeoOpazoBanue dSHepruM TP MEXaHWYECKUMX  KOJeOaHUsX.
MaremaTiueckuii U TpyKUHHBIH MasTHUKU. CBOOO/HBIE, 3aTYXalOLINEe W BBIHYXICHHBIC KOJeOaHUs.
Pe3onanc. Mexanuueckue BOIHbI. J{JIMHA U CKOPOCTH BOJIHBL. 3BYK.
Jlabopamopnule pabomei(c HCTOIb30BaHueM 000pynoBaHus «Touka pocTay):
N3ydenne koneOaHU HUTSHOTO MasTHHUKA.
Ilpumeprnvie memvl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM:

1.  CrpyHHBIE MYy3BIKAIbHBIE HHCTPYMEHTHI.

2.  KonebaTenbHbIe CUCTEMBI B IPUPOJIE U TEXHUKE.
Xapaxmepucmuka OCHOBHLIX U008 OesTmeIbHOCHU. YTSHUE U 00CYXJICHHE TEKCTa CTaTe MHTCPHET-
calToB, 0OCYXJICHHUE JOKIAI0B U MIPE3EHTAIIM, COCTABICHUE U PEIICHHUE 3a/1a4, 00CYKICHHE CIIOCOO0B

pemenus (moaroroska k OI'D mo ¢usuke).

DJIEeKTPOMarHuTHbIe KOJIeOAHUS U BOJIHBI

[lepemennslit anexTpudeckuit Tok. KonebarenbHelil KOHTYp. BeIHYXIeHHbIE U cBOOO HBIE DM
Kkosie0aHusi. OM BOJIHBI U X CBOMCTBA.

IIpumepHule memvl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM !

[IpuHOMIIBI paIOCBA3U U TEIEBUICHHUS.

Binstane OM u3nydeHnid Ha )KUBbIE OPTaHU3MBI.

N3roroBneHue yCTaHOBKH JUIsl IEMOHCTpALMK ONbITOB 1o OMU.

OnexkrpoMarauTHoe n3iydenue CBU-neun.

o M w0 NP

Hcropudeckas peKOHCTPYKITUS OMBITOB AMIiepa.
Xapaxmepucmuka 0CHOBHBIX 6UO08 OesimelbHOCMU: YTEHUE U OOCYXKICHHE TEKCTa CTaTell WHTEpHET-
calToB, 00CYXJICHHUE JOKIAIOB M MPE3EHTAIIM, COCTABICHUE U PEIICHHE 3a/1a4, 00CYKICHHE CIIOCOO0B

pemenus (moaroroska k OI'D o ¢usuke).



Onruka
Uctounukn cBera. JleiicTBus cBeTa. 3aKOH MPSIMOJMHEHHOTO pPAacHpOCTpaHEHHUs] CBeTa. 3aKOH
oTpakeHHust cBera. [locTpoeHne M300pakeHMH B IUIOCKOM 3epKaie. 3aKOH MNpPEIOMIJICHHS CBeTa Ha
IUIOCKOM TpaHMIlE JBYX OJHOPOAHBIX IIpo3pauHbiX cpen. Ilpenomnenue csera B mpusme. [ucnepcus
cBeTa. SIBjeHue MoIHOro BHyTpeHHero orpaxkeHus. JInuzpl. Tonkue mun3sl. [locTpoenue n3odpaxeHui,
CO3/1aBaeMbIX TOHKMMHU JuH3aMHu. ['11a3 u 3penue. OnTudeckue npruOopsI.
Jlabopamopnule pabompi(c Hcnoab30BanueM 00opyaoBanus «Touka pocray):

1. DOkcnepumeHTanbHas NPOBEPKA 3aKOHA OTPAKEHMS CBETA.

2.  V3mepenue mokasarens IpeIoMICHUS BOIbI.

3.  H3Mepenue GhOKyCHOTO pacCTOSHUSI COOMPAIOIICH JIMH3BI.
Ilpumepnvie membl nPOEKMHBIX U UCCTE00B8AMENLCKUX PAOOM.!

1.  Hcropus uccnenoBaHusi CBETOBBIX SIBJICHUM.

2.  Hcropuueckas peKOHCTpYyKIus Teneckona ["anumes.

3.  Hzrorosinenwue kaneimockomna.
Xapaxmepucmuka 0CHOBHBIX 8U008 OesimeNbHOCmU: YTEHUEe U OOCYXKIEHHE TEeKCTa CTaTell MHTEpHET-
caiiToB, 00CyX/IeHHe JOKJIA0B M IIPE3CHTALUNA, COCTABIICHUE U pelIeHHe 3a1a4, 00CyXIeHuEe CrocoO0B

pemenus (noaroroska k OI'D no ¢usuke).

Du3NKa ATOMA M aTOMHOI'0 A/ApPa
Crpoenue aroma. llormomenne u wucnmyckanue cBera aroMamu. OnTHYECKHE CHEKTPHL. OIBITHI
Pesepdopna. [Inanerapnas mozxens aroma. CTpoeHHE aTOMHOTO siApa. 3apsloBO€ U MacCOBOE UHCIA.
SnepHble cuibl. DHEPrus CBSA3M aTOMHBIX siJiep. 3aKOH paJMOaKTUBHOro pacmnana. Anbda- u Oera-
pacmanel. IlpaBuia cmemenus. SnepHeie peakuuu. [leneHue U CUHTE3 sAnep. SnepHas dHEpreTHKa.
Ucrounuku sneprun ConHua u 3Be3f. Peructpanus saepHbIX H3IydeHMH. BiausHue paanoakTHBHBIX
U3ITy4eHUH Ha *KUBbIE OpraHu3Mbl. Jlo3uMeTpus. DKoJornyeckue npoodaemMsl SACPHON SHEPreTUKH.
IIpumepHule membl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM !

1.  HUcropus uzydeHus aroma.

2.  M3mepenue KIIJI conmHeuHoii 6arapen.

3.  HeBuammeple n3nmydeHus B CIIEKTPE HATPETHIX Tell.
Xapakmepucmuka 0CHOBHbIX 8UO08 OesAmeNlbHOCmU. YTEHUE U 00CYKIeHHE TEeKCTa CTaTeil MHTEpHET-
caiiToB, 00CYXJIeHHE TOKJIAZ0B U MPE3EHTAIN, COCTaBIEHUE U pEelIeHUE 3aa4, 00CYKIEHHE CITIOCOO0B

pemenus (nmoaroroska k OI'D no ¢usuke).

@®opMbl OPraHu3alMu 00pa30BaTeJIbHOIO NMpoLecca:
- TpyIIoBasi;

- AHAUBUAyaJIbHAS;

- ¢poHTaTBHASI.

Beaymme TexHoJ10rum:



Hcnonp3yloTcsi  3J€MEHTBl  CIAEAYIOUIMX  TEXHOJIOTUH: TMPOEKTHas, MpOoOJIEMHOTO OOy4eHHs,
WH(OPMAIMOHHO-KOMMYHUKAIIMOHHAS, KPUTUYECKOTO MBIIIIEHUS, TPOOJIEMHOTO AUAIOTa, UTPOBAs.
OcHoBHbBIE MeTOABI PA00THI HA YPOKe:

Benymuvu wmerogamu  0Oy4eHHs — SBISIOTCSA: YaCTUYHO-TIOMCKOBOM, METOJ] MAaTeMaTHYeCKOTrO
MOJIEJTUPOBAHUS, AKCHOMAaTUYECKUIT METO/.

DopMbI KOHTPOJIS:

Taxk Kak 3TOT Kypc SBISIETCS TONMOIHUTEILHBIM, TO OTMETKA B 0ajiaX HEe CTABUTCSL.

Yyamuiics yauTcsi OIlCHUBATh ceOs U JIPYTMX caM, 4TO MO3BOJISIET pa3BHBATh YMEHHUS CaMOaHaln3a U
CIOCOOCTBYET pAa3BUTUIO CAMOCTOATEIBHOCTH, KaK CBOMCTBY JIMYHOCTH Yyuamierocs. BrisBieHue
MPOMEXKYTOUHBIX W KOHEYHBIX pE3ylbTaTOB Y4YalIUXCS MPOUCXOAUT 4Yepe3 MPaKTHUYECKYIO
NESTEIIbHOCTb; 3a4e€THBIC PAOOTHI:

* TeMaTU4ecKas MmoAdoOpKa 3a7ad pa3IMYHOTO YPOBHS CIIOKHOCTH C MPEACTABICHUEM Pa3HBIX METOJIOB
pelIeHUs B BU/C TEKCTOBOI0 JOKYMEHTA, mpe3eHTanuu, Guin-aHuManuu, BUIeopoInKa i Web -
cTpaHUIbI (caiiTa)

* BBICTaBKa IIPOEKTOB, IIPE3CHTAIIHIA;

* JEMOHCTpalMsl SKCIIEPUMEHTa, Ka4eCTBEHHOW 3aJaud C KaueCTBEHHbIM (YCTHBIM WM B BHUJE
OPUIOKEHUs, B TOM 4HCIe, IMpe3eHTalKeil) OmucaHheM TMpollecca Ha 3aHATUH, (ecTUBaIe

9KCIICPUMCHTOB, (1)I/I3I/IT~I€CKI/IC OJIMMITHAIBI.



TeMaTH4YecKoOe IUIAHMPOBaHHUe 7 KJIacce

Ne
/o

Tema 3ansaTusa

Hcnoabs3oBanue

000py10BaHMS LIEHTpPa
eCTeCTBEHHOHAYYHOI "
TEXHOJI0TUN4eCKOM
HanpaBJIeHHOCTeH
pocTtay

«Touka

[IpUMEYaHUE

1. Beenenue (14)

BBognoe 3ansarue. Llenn m 3amaum Kypca.

Texunka 6€30MaCHOCTH.

KommsrorepHoe o0opynoBanue

2. PoJab 3kcniepuMeHTAa B KM3HU YejioBeka (34)

Cucrema CAUHUI, IIOHATHEC O

KomnerorepHoe o6opynoBanue

2 MPSIMBIX U KOCBEHHBIX U3MEPEHUSIX
DU3NYECKUIN IKCIIEPUMEHT. ObopynoBanue TS
Bunel pr3zndeckoro skcrepuMeHTa. JIEMOHCTpAIHiA
[TorpemrHocTs n3MepeHus. Bunpr
MOrpenHocTer n3mMepenus. Pacuér

3 MIOTPEIIHOCTH U3MEPEHUSI.

JlaboparopHas pabora ObopynoBanue ass
«3mepenne o6beMa TBEpIOTO 1ab0paTOPHBIX pabot u
tenay. [IpaBuna opopmieHus YYCHUYCCKUX OIBITOB

4 nabopaTopHON PabOTHI.

3. Mexanuka (84)

PaBHOMEpHOE 1 HEpaBHOMEpPHOE O6opynoBanue st

5 JIBUKCHHUSL. 71a00paTOPHBIX pabort u
I'paduueckoe npeacTaBIcHIE YUEHHYECKUX ONBITOB (Ha 0aze

6 | oBWKeHUSI. KoMIuIeKToB it OI'D)

Pemenwne rpaduueckux 3aaay,
pacuer MyTH U CpeHENH CKOPOCTH

7 HEPABHOMEPHOI'O JABUKECHHUSL.
[ToHsiTHE MHEPLIMU U MTHEPTHOCTH.

8 [lenTpobexHas cuina..

9 Cua ynpyrocTtu, cuia TpeHus O6opynoBanue st
JIaGoparopHas paboTa 1a00paTOPHBIX pabot u
«UccnenoBanue 3aBUCUMOCTH YUEHHYECKUX ONBITOB (Ha Oaze
CWJIBI YIIPYTOCTH, BOZHUKAIOIIEH B KOMIUIeKTOB Ju1st OI'9D)

IpY>XHHE, OT CTeNeHU AedopMaruu

10 | opyxuHB».

JlabopaTopHas pabota
«Ornpenenenue ko3pduimenrta

11 | tpenus Ha TpuGOMETpEY.

JlabopaTopHas pabota O6opynoBanwue st
«HccnenoBanne 3aBUCUMOCTH 1ab0paTOPHBIX pabot u
CHWJIBI TPEHUS OT CHIIBI YUEHUYECKUX OIMBITOB

12 | HopMaBbHOTO AaBICHHUSIY.

4. 'mapocraTuka (124)

13 | IInotHOCTH. 3amaya naps I'epona OOGopynoBanue IS
Pemenue 3aga4 noBbILIEHHOM JIEMOHCTpAIUH
CJIO’)KHOCTH Ha pacyeT IMIIOTHOCTH

14 | BemiectBa.

Pertenue 3aga4d MoBBIIEHHOM Ob6opynoBanue JIA

15 | cnoxHOCTH JIEMOHCTpAaLit
JlaByieHre )KUIKOCTH U Ta3a. 3aKOH

16 | ITackans

17 | Coobmarommecs CoCybl.




JIaGoparopHas paboTa Ob6opynoBanue ams
18 | «M3roroBnenue moaenu GpoHTaHa» 71a00paTOPHBIX pabort u
JIabopaTopHas pabota YYCHHYECKHUX ONBITOB (Ha Oaze
19 | «M3roroBiaeHue Moaenu GOHTaHA» KOMILIEKTOB Wit OI'D
3akon Ilackans. JlaBieHue B )KUIKOCTIX B
rasax. I'uppaBnuueckue MAaIIIHHEI.
20 | CooOmmaronuecs CoCy/Ibl.
Britankusaroas cuia. 3aKoH O6opynoBanue TUIA
21 | Apxumena. JIEMOHCTpAINi
JlabopaTopHas pabora O6opynoBanue st
«BplIsicHEeHUE YCIIOBUS TUIABAHUS n1abopaToOPHBIX pabot u
22 | Temn». YYEHUYECKUX OMBITOB
brnok 3aga4d Ha 3axon Ilackais, O6opynoBanue IUIA
23 | 3aKoH ApXxHuMena. JIEMOHCTpAIIHA
brok 3aga4d Ha 3axon Ilackais,
24 | 3akoH ApXxHMena.
5. CraTtuka (104)
25 | bnok. Peryar. ObopynoBanue TUISL
PaBHoBecMe  TBepAbIX Ted.  MOMEHT | AEMOHCTpAIUi
26 | cuibllIpaBUiIO MOMEHTOB.
Lentp TSOKECTH. Hccnenosanue | OGopynoBanue JUISt
27 | pa3aIMYHBIX MEXaHHYECKUX CHCTEM JIEMOHCTpAIHi
KomOuHHMpoBaHHbIE 331a49H,
28 | ucnonb3ys yCIOBUS PaBHOBECHSI.
KoMOuHMpOBaHHBIC 3a1a49H,
29 | ucrosb3ys yCIOBUS pABHOBECHS
JlaboparopHas pabora O6opynoBanue st
«U3rotoBnenue padoraromieit 1ab0paTOPHBIX pabot u
cucteMbl 0J10k0B». OdopMmieHue YUEHHYECKUX ONBITOB (Ha Oaze
30 | paboTsi. KoMIuiekToB it OI'D
PaGora Hanx nmpoekToM «bIOKu».
JlabopaTopHas pabota
«U3rotoBnenue paboTarorieit
31 | cucteMbl GIIOKOBY.
JlabopaTopHas pabora O6opynoBanue st
«U3rotoBnenue padoTaromieit 71a00pPaTOPHBIX pabot U
32 | cucreMsl OJIOKOBY. YUEHUYECKUX OTMBITOB
33 | Odopmienue pabOTHI. KommnbroTeproe ob6opynoBanue
34 | 3ammTa IpOEeKTOB.




TemaTH4eckoe miIaHnpoBaHue 8 Kjiacc

Ne
/o

Tema 3ansaTusa

Hcnoas3oBanue

0o0opy10BaHMs LIEHTpPA
eCTeCTBEHHOHAYYHOI "
TEXHOJIO0TN4eCKOM
HanpaBJIeHHOCTeH
pocrtay

«Touka

npUMeyaH
ue

1. Benenue (14)

BBogHoe 3ansTue. llenu u 3agaun Kypca.
Texunka 0€30MaCHOCTH.

KommerorepHoe o0opynoBanue

2. TennoBble siBiaenus (12 4)

Paznoobpaszue TETUTOBBIX spneanid. | KomnbrotepHoe o6opynoBaHue
2 TennoBoe pacimpeHue Tel.

JIaboparopHas pabora ObopynoBanue ais

«VI3MeHeHwsI JUTMHBI Tela MPH 71a00paTOPHBIX pabot u
3 HarpeBaHUU M OXJIXKICHUN. YYCHUYCCKUX OIBITOB

Temmonepenaua Habmonenue ObopymnoBanue TUTST

TEIUIOTIPOBOTHOCTH BOJIBI U JIEMOHCTpAIHi
4 BO3/1yXa.

JlaboparopHas pabora ObopynoBanue ass

«M3mepenue ynenpHon 71a00pPaTOPHBIX pabor u

TEIUIOEMKOCTH Pa3IUYHBIX YUECHHUYECKUX ONBITOB (Ha Oa3se
5 BELLIECTBY. KOMILIEKTOB st OI'D

[TnaBneHue u OTBEpICBaHUE.

JlaboparopHas paborta «OTiIHBKa
6 napauHOBOT'O COJIJATHKA»

JlabopaTopHas pabora O6opynoBanue st

«Habnronenue 3a miaBjieHneM 71a00pPaTOPHBIX pabort U
7 | mema» YUEHUYECKUX OTMBITOB

Pemenue onumnuaaHpIx 3a1a4 O6opynoBanue TUTSt
8 Ha ypaBHEHHE TEIUIOBOTo OanaHca JIEMOHCTpAIIHA

Pemennie onuMnuagHbIX 3a1a4 ObopymnoBanue TUISE
9 Ha pacy€T TETUIOBBIX MPOIECCOB JIEMOHCTpAIHi
10 | JIaGoparopus kpucTauiorpapu.

HcnapeHue u KoHIeHCAIHS. Ob6opynoBanue TUIS
11 JIEMOHCTpALi

CocraB atmocdepsl, ObopynoBanue Ui

HaOII0IeHNE TIepexo/1a JIEMOHCTpAIIHA

HEHACBIIICHHBIX ITAPOB B
12 | maceluensse.

BnaxHocts BO3/yXa Ha passbix | O6opynoBanue 1A
13 | xoHTHHEHTAX JIEMOHCTpAaLMit
3. DuekTpuueckue siBjieHust (84)

Muxkpomup. Mogenu atoma, ObopynoBanue TUIS
14 | cymecrBoBaBmue n0 Hagana XIX JIEMOHCTpAaLMit

HcTtopust OTKpBITHS U AEHCTBUS KommsrorepHoe o0opynoBanue
15 | ranpBaHMYECKOTO dJIEMEHTA

Ucropus cozpanus smekTpodopHOi
16 | mamuHBI

OnbiTel BonbTa. DnekTpuyeckuit KommbrorepHoe o6opynoBanme
17 | Tok B ayeKTpoONIUTAX.

Pemenne onmuMnuaaHeIx 3a1a4 Ha ObopynoBanmue TUTS
18 | 3aKOHBI HOCTOSTHHOTO TOKA JIEMOHCTpAIIHA

HaOmronenne 3aBUCUMOCTH Ob6opynoBanue IUIA
19 | compoTuBIEeHUSs TPOBOHUKA OT JIEMOHCTpAIHit




TEeMIIepaTyphl.

JlabopaTopHas pabora
«Omnpenenenrue CTOUMOCTH
M3PACXOJI0OBAHHOM IIEKTPOIHEPTUU
10 MOIIHOCTH MOTPEOUTENS U IO
20 | cuéruuky»

O6opynoBanue st
J1a00paTOPHBIX pabor "
YUYEHHUYECKUX ONbITOB (Ha Oase
KOMIUIEKTOB 111 OI'D

Pemennie onuMmuaaHbIx 3a1a4 ObopynoBanue ISt
21 | Ha TeTUIOBOE NEHCTBUE TOKA JIEMOHCTpALUI
4. dnekTpoMarHuTHbIe siBjieHus (34)
DNeKTPOMarHuTHLIC SBJICHUSI. Ob6opynoBanue TUIs
22 | DneKkTpousMepUuTeIbHbIE IPUOOPHI. JIEMOHCTpAINi
MaruuTHas anoMaiiisi. MarHuTHbIE ObopymnoBanue TS
23 | Oypu JIEMOHCTpAINi
PaznoBugHoCTH
24 | snexkTpoBHUTaTesCH.
5. Onruyeckue siBjeHus (74)
Hcrounuku cBeTa: TEIJIOBBIE, O6opynoBanue TUTST
25 | mroMuHecLEHTHBIE JEMOHCTPAITHI
MHorokpatHoe n3o0paxxeHue
MpeIMeTa B HECKOIbKUX MIO0CKUX
26 | 3epkaiax.
N3roToBUTH NEPUCKOM U C €r0 O6opynoBanue TUTSt
27 | MOMOIIBIO TPOBECTH HAOIIOICHHUS JIEMOHCTPALIMI
[IpakTHueckoe UCIoIb30BaHUE O6opynoBanue TUTSt
28 | BOTHYTBIX 3epKaj JEMOHCTpALHI
3puTeNbHbIE UIUTIO3UH, O6opynoBanue VIS
MTOPO’KIaEMBIC TTPEIIOMIICHUEM JIEMOHCTpAIIHA
29 | cBeta. Mupaxu.
30 | Pa3BuTHe BOJOKOHHOHN ONTUKH
Hcnonb30BaHne 3aKOHOB CBETA B
31 | rexHuke
6. YesioBek u mpupoaa (44)
32 | ABTOMaTHKa B Hallel )KU3HU . Komnerorepnoe
33 | Pagno u teneBuaeHue obopynoBaHue
AJNbTepHATUBHBIC HICTOYHUKHU
34 | snepruu. Busl anekrpocraniiuit




TemaTuyeckoe miiannpoBanue 9 Kiacc

Ne
n/a

Tema 3anaTus

Hcnoabs3oBanue
000py10BaHUS LIEHTPA
€CTECTBCHHOHAYYHOH M
TeXHOJIOTH4eCKOM
HANIPABJIEHHOCTEH
«Touka pocra»

[IpUMEYaH
ue

1. Beenenue (14)

Bsonnoe 3ansTue. Llenn u 3anaun kypeca. Texnuka | Komnsroreproe
1 0€30IaCHOCTH. obopynoBaHue
2. Kunematuka (7 )
Crnioco0Orl onvcanus Ob6opynoBanue TUISL
2 MEXaHUYECKOTO JBMKEHUS JIeMOHCTpaIui
[IpsmonuHeitHOe paBHOMEPHOE ObopynoBanue ISt
JBUKEHUE 110 TuIocKocTru? CMoTps JIEMOHCTpAINit
3 U3 KaKOUW TOYKU HAOJII0IaTh
OTHOCHUTENBHOCTD JIBUKEHUS. ObopynoBanue TUISt
4 CrnosxeHue BUKEHUM. JIEMOHCTpALUi
Jlabopamopuvie pabomul: ObopynoBanue ais
«3yuenme nBuKeHUs: CBOOOIHO 1abopaToOpHBIX PadoOT U
naaromiero Tenay, «Mzydenue YUEHHUYECKUX OIIBITOB
5 JBYKEHUS TEJa TI0 OKPY>KHOCTHY
Kak u kyzna moserena BULIHeBas ObopynoBanue st
Koctouka? Pacuer TpaekTopun JIeMOHCTpanui
JIBYDKEHUS TN U MepCOHaKeN
6 pacckasoB P.Pacs o Mionxaysene
HcTtopuueckast peKOHCTPYKIIHS O6opynoBanue TSt
OTBITOB [ anmitest o ornpeeNeH IO JIEMOHCTpaIui
7 ycKopeHus g.
Onpenenennue CKOpOCTH ObopynoBanue st
PaBHOMEPHOTO JBM)KEHUS MPU JIeMOHCTpalui
WCIIOJIh30BAHUH TPEHAXKEPA
8 «beroBast JOPOKKay.
3. Iunamuka (84)
Cuna Bomny, cuiia yOeKAeHUs WIN Ob6opynoBanue s
9 cuia - pusnueckas BenuunHa? JIeMOHCTpaIui
Jlabopamopnas paboma: Ob6opynoBanue ais
10 | «M3mepeHue macchl Teaa» n1abopaTOpHBIX paboT u
JIBI>KeHHE Tena 1oJ1 AeHCTBUEM YUEHHUYECKUX OIBITOB
11 | HeCKOIBKUX CHI
JIBYKEHHE CHCTEMBI CBSI3aHHBIX ObopynoBanue TUISE
12 | ten JIEMOHCTpAaLit
Jlabopamopusie  pabomul: «3ydeHue Oo0opynoBaHue s
CKOJTBKCHUS 1abopaToOpHBIX paboOT U
13 YUEHHUYECKUX OIBITOB
JluHaMuKa  PaBHOMEpPHOTO  JIBUXKEHHUS O6opynoBanue st
14 | oxpyXHOCTH JIEMOHCTpAIHit
Hcropus pa3BUTHUS IPEICTABICHUN Ob6opynoBanue JU1sL
15 | o Bcenennoii. ComneuHas cucrema. JIEMOHCTpAaLit
OTKpBITHS HA KOHYHKE TIepa. Ob6opynoBanue TUTST
IlepBble HCKYCCTBEHHBIE CITyTHUKHU JIEMOHCTpALUi
16 | 3emun.

4. AmnyJabc. 3aKoH coXpaHeHust UMIyJibca (34)




17 | Kak BBI SIXTy Ha30BeTE... KomneroTepnoe

18 | PeakTtmBHOE IBM)XEHHE B IPUPO/IC. obopymoBaHue
Paccnenoanme JTII ¢ momorisio Komnerorepnoe

19 | 3akoHa cOXpaHEHMS UMITYJIbCA o0opyaoBaHue

5. Craruka (24)
Jlabopamopnas paboma: O6opynoBanue s

«Onpez[eﬂeHHe LHCHTPOB MaccC

1abopaToOpHBIX padoOT H

20 | pasmuuHBIX TeJ (TpH cI10c00a)» YUYEHUYECKHUX OIBITOB
[Ipumenenue MIPOCTHIX MEXaHHU3MOB B | Komnbrotepuoe
CTPOUTENBLCTBE: OT 3€MIISIHKHU 10 o0opyaoBaHue

21 | nebockpeba

6. MexaHn4veckue Koj1e0aHusi M BOJTHBI (34)

22 | Buabl MasTHUKOB U UX KOJIEOAHUI ObopynoBanwue JUTSE

23 | Yrto nepeHOoCUT BOHA? JIEMOHCTpALil

24 | KonebarenbHbIE CUCTEMBI B IPUPOJIC U TEXHUKE

7. DAeKTPOMArHUTHBbIE KOJIe0aHUs U BOJHBI (24)

DKcriepuMeHTATbHAS TIPOBEPKa KommerorepHoe

25 | cBoiicTB OM BOJH. obopyoBaHue
HccnenoBanue 371eKTpOMarHuTHOTO KommerorepHoe

26 | mnyuenus CBU-nieun obopyoBaHue

8. OnTuka (44)

. UsrotoBienue Moaenu KommerotepHoe

27 | xayenaocKora. obopynoBaHue
DKcnepuMeHTaIbHAas IPOBEPKA O6opynoBanue TUTSt

28 | 3aKoHa OTpa)KCHHs CBETA. JIEMOHCTpAIHA
Jlabopamopuas paboma: ObopynoBanue ais
«3mepeHune mokaszarerns nabopaTOpHBIX paboT u

29 | mpenomIieHHsI BOIbD» YUEHUYECKUX OMBITOB
Kaxk otnuuarorcs nmokazarenu O6opynoBanue TUTSt

30 | mpenmoMIIeHHS IIBETHOTO CTEKIIA JIEMOHCTpaIHi

9. ®u3uka aToMa 4 aTOMHOIO siApa (44)

[TornomieHune 1 UCITyCKaHNUE CBETA KomnberotepHoe

31 | atomamu. OnTHYECKHE CIIEKTPBHI. obopynoBaHue

32 | Usmepenne KI1J] conneunoii 6aTapen KomnsrorepHoe
Brnusinue pagnoakTUBHBIX 00opy0oBaHue

33 | uznydyeHuit Ha XKUBbIE OPraHU3MBbI
CriocoOsl 3a1uThl OT

34 | pammoaKTHBHBIX H3ITyYCHUN
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