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ITosicHuTEIbHAA 3alICKA
Pabouas nporpamma BHEypOUHOW AESATEIBHOCTH MO (u3uke i 7 - 9 KIaccoB COCTaBleHA Ha
OCHOBE:!
-®3  Ne273 ot 29 nexabps 2012 roma «OO6 oOpasoBanuu B PD» ¢ U3MEHEHUsSIMH U
JIONIOJTHEHHSIMH,

-OI'OC OO0, yTBepXkIEHHOro IpuKa3oM MuHucTepcTBa TpocBelieHus Poccuiickoit
®enepanun oT 31.05.2021 1. Ne287 m ®OIT OO0, yTBEep)IAEHHOrO MpUKa3oM MHHUCTEPCTBA
npocsemenus: Poccuiickoit ®@enepaunu ot 18.05.2023 r. N 370.

-O06pazoBaTenbHON MPOrpaMMe OCHOBHOTO 001Iero 00pa3oBaHus;
-Yuebnomy miany OVY;
Taroke pu cocTaBiieHHH paboueil mporpaMMbl yYTEHbI TPEOOBAHUS

-IloctanoBnenus ['maBHOrO rocyaapcTBEHHOTO caHUTapHOro Bpada P ot 28 centsaops 2020 r.
N 28 "OO6 yrBepxaenuu canutapueix npaBun  CII  2.4.3648-20 "CanurapHo-
SMUAEMHOJIOTHYECKUe TpeOOBaHMs K OpraHu3alusM BOCHUTaHUS M OOydYeHHUs, OTIbIXa H
037I0pOBJICHUS JETeH 1 MoJoAexku"",

-IlocranoBnenus ['maBHOro rocyaapcTBeHHOro canutapHoro Bpaua P® or 28 suBaps 2021 r. N
2 "OO yrBepkaeHuu caHuTapHbix npasuil U HopMm CanlluH 1.2.3685-21 "I'uruenuueckue
HOPMATHBBI U TPeOOBaHMS K 00eCIeuyeHHI0 0€30MMacHOCTH U (M) O€3BPEIHOCTH ISl YeIOBEKa
¢daxTopoB cpezpl oouTaHus".

®enepanibHOI paboueil nporpamme mo Gusuke (6a30BbIH YPOBEHB).

[Iporpamma paccuntana Ha 35 9acoB — 1 yac B Hepenro B 7 kiacce, 34 yacoB — 1 yac B HEZEIIO
B 8 xiacce, 34 yaca — 1 yac B Hejelro B 9 kiacce.

Jlannas pabouasi mporpamMma BHEYPOUHOW JeATENbHOCTH 1o (usumke it 7 — 9 Kimaccos
COCTaBieHa C y4ETOM METOJWYECKUX PEKOMEHIAlMN MO CO3JAaHUI0 U (PYHKIIMOHUPOBAHUIO B
0011e00pa3oBaTeIbHbIX OpPraHU3aLUsAX, PACHOJIOKEHHBIX B CEJIbCKOM MECTHOCTH U MajbIX
ropojiax, IEeHTPOB OOpa30BaHMs E€CTECTBEHHO-HAYYHOW W TEXHOJOTUYHON HaIpaBlIEHHOCTEH
(«Touka pocta») (yTBepXkAEHbI pacnopsbkeHHueM MunucrepcTBa InpocBenieHus Poccuiickoit
Oenepariun - ot 12.01.2021 1. Ne P-6) um mnpenycMaTpuBaeT TMpOBEICHUE 3aHITHNA C
HCIIOJIb30BaHNEM 00opyioBaHus 1ieHTpa «Touka pocTta»

I[Inanupyembie pe3yabTaTbl OCBOGHHSI NPOrPaMMbl BHEYPOUYHOHl  JAeATEJbLHOCTH
«3annmaresnbHasi (pusnka» (¢ Ucnojb30BaHHeM odopynoBanusi «Touka pocra»)B 7-9
KJIaccax.

Peanu3zanus nporpaMmbl ClIOCOOCTBYET JOCTHXKEHUIO CIEAYIOIINX Pe3yJIbTATOB:

JIu4HOCTHBIE:

B cdepe IMYHOCTHBIX YHUBEPCATBHBIX YIEOHBIX JEHCTBHI ydalnxcs:

* y4eOHO-II03HABaTEIbHBIH MHTEpEC K HOBOMY Yy4eOHOMY MaTepuany U crnoco0aM peleHus
HOBOM 3a7a4u;

* OpUEHTAIMs Ha [MOHMMAaHME NMPUYHMH ycliexa BO BHEYUYEOHOW NEATEIbHOCTH, B TOM YHUCIIE HA
caMOaHaJIM3 U CAMOKOHTpPOJIb pe3ysbTaTa, Ha aHallu3 COOTBETCTBUS PE3YJIbTATOB TPEOOBAHUSAM
KOHKPETHOM 3a/1a4H;

* CIIOCOOHOCTB K CaMOOLIEHKE Ha OCHOBE KPUTEPUEB YCIEITHOCTH BHEYUEOHOH e TETbHOCTH;
Obyuarowuiics noay4um 603MONCHOCHb OISl POPMUPOBAHUA.

* BHYTPEHHEW MO3UIMU IIKOJbHHKA HA YPOBHE IMOJOKUTEIBHOTO OTHOLIEHUS K IIKOJE,
MOHMMAaHUS HEOOXOJIMMOCTH YY€HUs, BRIPAXKEHHOI'O B Mpeo0siajaHui yuyeOHO-TI03HaBaTEeNbHbIX
MOTHBOB;

* BBIpQKEHHOM YCTONYMBOM yueOHO-1103HABATEIbHON MOTHUBALIUN YUEHHUS;

* YCTOMUMBOro yueOHO-T103HABATEILHOIO HHTEPECA K HOBBIM OOIIMM CrIoco0aM pereHus 3a1a4.
MeranpeamerHslie:

B chepe peryisiTUBHBIX YHUBEPCAIBHBIX YI€OHBIX ACHCTBUN yUAIIUXCS:

* IJIAHUPOBATH CBOW JICUCTBUA B COOTBETCTBMU C IOCTABJIECHHOW 3aJa4eil W YCJIOBUAMHU €€
peann3anuy, B TOM YHCJIE BO BHYTPEHHEM IUIAHE;

* YUUTHIBATh YCTAHOBJIEHHBIE MTPaBUJIA B IITAHUPOBAHUM U KOHTPOJIE CIIOCO0a pelIeHus;



* OCYIIECTBJISITH UTOTOBBIN U MOLIATOBBIA KOHTPOJIb MO PE3yJIbTaTy;

* OLICHHMBAaTh NMPABWIBHOCTH BBIIIOJIHEHUS JEUCTBUS HA YPOBHE aJ€KBATHOM PETPOCHEKTHUBHOU
OIICHKU COOTBETCTBHSI PE3yJIbTATOB TPEOOBAHUSIM JAHHOM 3a7au U 33Ja4HON 00JIacTH;

* aJ€KBaTHO BOCIPUHUMATh NPEIJIOKEHHUS U OLICHKY YYMTENIeH, TOBAPHUILEH, POAMUTENICH M
JIPYTUX JIIOACH;

* pa3nuy4aTh Crocod U pe3ysabTar JeiHCTBUS.

Obyuarowuiics noyyum 603MOACHOCMb HAYUUMCA:

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

* IPOSIBIIATH [TO3HABATEIBHYIO MHUIIUATHBY B YU€OHOM COTPYTHUYECTBE;

* CaMOCTOSITEJIbHO a/ICKBATHO OLIEHWBAaTh IPABUJIBHOCTh BBIIOJHEHUS JIEUCTBUS U BHOCUTH
HEO0OXOJUMbIE KOPPEKTHBBI B HCIIOJIHEHHE KaK [0 XOJIy €ro peaju3allM, TaK U B KOHLE
IEUCTBUSL.

B cdepe no3HaBaTe/IbHBIX YHUBEPCATBHBIX YUCOHBIX ACHCTBUH ydaIluXcs:

* OCYHIECTBJISATH MOUCK HEOOXOAMMON MH(OpPMALMK AJisi BBITOJHEHUS BHEYYEOHBIX 3aJaHUil C
UCIIOJIb30BaHUEM YUYeOHOI JHUTEepaTypel U B OTKPHITOM HH(GOPMAIIMOHHOM IPOCTPAHCTBE,
SHIUKJIONEIUHN, CIPAaBOYHUKOB (BKJIIOYAs JJIEKTPOHHBbIC, LU(GPOBLIE), KOHTPOIUPYEMOM
IIPOCTPAHCTBE

HNnTepHera;

* OCYIIECTBIIATH 3aMuCh ((hUKcauio) BEIOOPOUHON MH(pOpMAIUK 00 OKpYKAIOIMIeM MHpE U O
cebe caMoMm, B TOM YHUCIIE ¢ TOMOIIbI0 HHCTpyMeHToB UKT;

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

* MPOBOJIUTH CPABHEHUE U KJIACCU(DUKAIIMIO 110 3aJJaHHBIM KPUTEPHUSIM;

* YCTaHABJIMBATh IPUUYUHHO-CJIEICTBEHHBIE CBSI3U B U3y4aeMOM KPYI'€ SIBJIICHUM;

* CTPOUTH pacCyXAeHHUS B (GopMe CBSI3U MPOCTHIX CYXACHHI 00 OOBEKTE, €ro CTPOCHUH,
CBOMCTBaX U CBS3aX;

Obyuarowuiics noay4um 03MONCHOCIb HAYUUMbCA!

* OCYIIECTBIISATh PACHIMPEHHBIN MOUCK WH(POPMAIIUU C UCIOIb30BAaHHEM PECYPCOB OMOIUOTEK U
cetu HTepHeT;

* 3amuChIBaTh, (QUKCUPOBATH HHGOPMALKUIO 00 OKPYXKAIOIMIMX SBICHUSIX C TMOMOIIBIO
uHcTpymeHToB KT

* OCO3HAHHO U MPOU3BOJILHO CTPOUTH COOOIIEHHS B YCTHON M MHCbMEHHOM (hopme;

* OCYIIECTBIATh BBIOOp HambOoJee d3(HPEeKTUBHBIX CITOCOOOB peleHus 3a7a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIOBHII;

* CTPOUTH JIOTUYECKOE pacCyXJEHHE, BKJIIYAIOIIEe YCTAaHOBJIEHHWE MPUUYMHHO-CIEICTBEHHBIX
CBsI3€EH;

* MOT'YT BBIMTM Ha TEOPETHUYECKHH YpOBEHb DEIIECHUs 3aJau: pEIIeHHWE IO ONpPE/IEICHHOMY
IJIaHy, BJIaJIEHUE OCHOBHBIMU IPHUEMaMHU PEIICHUS, OCO3HAHUS AEATENbHOCTH IO PEHICHHUIO
3a/1a4u.

B chepe kKoMMyHHMKATUBHBIX YHHUBEPCATbHBIX YIEOHBIX JEHCTBHIA yUaIuXcs:

* QJIeKBaTHO MCIMOJIb30BaTh KOMMYHHMKATHBHBIE, IPEXJE BCETO - pEYEBbIE, CPENCTBA IS
pelleHus Pa3IMYHbIX KOMMYHUKATUBHBIX 33/1a4, CTPOUTH MOHOJIOTHYECKOE COOOIIEHNE, BIaIETh
JUAJIOrMYecKkoil popmMoli KOMMYHUKAIIMM, UCIOJb3Ys,, B TOM YHCII€ CPEJICTBA U MHCTPYMEHTHI
UKT u gucTaHIMOHHOI'0 OOIIEHHS;

* JIONyCKaTh BO3MOKHOCTh CYILIECTBOBAHUS Y JIIOJIEH pa3IMYHbIX TOUYEK 3PEHUsS, B TOM UHUCIIE HE
COBIAJIAIONIUX C €ro COOCTBEHHOH, M OPUEHTHPOBATHCS Ha IMO3UIMIO MapTHepa B OOIIEHUH U
B3aMMO/ICCTBUY,

* YUYUTHIBATh pa3HbIE MHEHHUSI M CTPEMHUTBbCS K KOOPAUMHALMU PA3IUYHBIX [O3ULHUNA B
COTPYJIHUYECTBE;

* popmynupoBaTh COOCTBEHHOE MHEHUE U TIO3ULIUIO;

* JIOrOBapUBaThCS U MPUXOAUTH K OOIIEMY PELIEHUIO B COBMECTHOM JI€ATENbHOCTH, B TOM UUCIIE
B CUTYyalluu CTOJIKHOBEHUSI HHTEPECOB;

Obyuarowuiics noay4um 603MONCHOCHb HAYUUMbCA.!

* YYUTHIBATh U KOOPJAMHHUPOBATH B COTPYAHUUYECTBE OTIMYHBIE OT COOCTBEHHOW MO3UIUH IPYTHX
b1 {001 (7



* YYUTHIBAThH Pa3HBIC MHCHHS U HHTEPEChl U 000CHOBBIBATH COOCTBEHHYIO MO3HUIIUIO;

* IOHUMAaTh OTHOCUTEIHHOCTh MHEHHH U TMOIX0/I0OB K PEIICHUIO MMPOOIIEMBI;

* apryMEHTHUPOBATH CBOK IMO3ULUMIO U KOOPIAWHUPOBATh €€ C IMO3UUUAMHU IAPTHEPOB B
COTPYAHUYECTBE MPU BHIPAOOTKE OOIIETO PEIICHHS B COBMECTHOM IEITEIHOCTH;

* 3a7aBaTh BOIPOCHI, HEOOXOJAMMBIC JUIsI OpPTraHU3alMKd COOCTBEHHOM NIE€ATENIbHOCTH U
COTPYJIHUYECTBA C MTAPTHEPOM;

* OCYIICCTBIISITh B3aUMHBIA KOHTPOJIb M OKa3blBaTh B COTPYAHUYECTBE HEOOXOIUMYIO
B3aHMOITOMOIIIb.

IIpeamerHbIe:

- OpPUCHTHPOBATHCS B SBJICHUSAX W OOBEKTaX OKPYKAIOIIETO MHpa, 3HATh TPAHUIBI HX
MIPUMEHUMOCTH;

- IOHUMATh OTpeaesieHus (PU3NUECKUX BEJIMYMH ¥ TIOMHHUTH ONpeestonue GopMyJIbl;

- IOHUMATh KaKUM (U3NYCCKUM MPUHIUIIAM U 3aKOHAM TIOJYHHSIOTCS T€ WM UHBIE OOBEKTHI U
SIBJICHUS IPUPOJIBI;

- 3HAHWE MOJICTU TIOMCKA PEIISHUH s 3a7a4 1o (pu3mKe;

- 3HaTh TEOPETUYECKUE OCHOBBI MATEMATHKH.

- IPUMEYaTh MOJICIIU SIBJICHUM U OOBEKTOB OKPY>KAIOIIETO MUPA;

- aHAJIM3UPOBATH YCIOBHE 3aa4H;

- nepeopmMyIMpOBaTh U MOJIECITUPOBATh, 3AMEHATh UCXOAHYIO 3a7a4y APYTou;

- COCTaBJIATH IJIAH PEILICHUS;

- BBIIBUTATh U MPOBEPSTH NPEIIAracMble JIs PEIICHUS TUIIOTE3bI;

- BJIaJIETh OCHOBHBIMH YMCTBEHHBIMH OIE€pPAlUsIMU, COCTABJISIOIIMMU MOUCK PEIICHUS 3a/1a4u.



Conep:kaHue NpPorpaMMbl BHEYPOUHO¥ 1esITeIbHOCTH
7 kaacc
BBenenue. Brognoe 3anstue. Lenu u 3agaun kypca. TexHruka 6€30macHOCTH.
PoJib 3kcniepuMeHTAa B KU3HHU YeJIOBEKA.
Teopus: I3yanTh OCHOBBI TeOpHH ToOrpemHocteil. IlorpemHocté mpsSMbIX W KOCBEHHBIX
U3MEpPEHMIl, MaKCHMajbHasi TOTPEIIHOCTh KOCBEHHBIX M3MEPEHM, YYeT MOrpenIHocTei
U3MepeHuil mpu mocTpoeHuu rpaduxos. IIpencraBienue pe3ynbTaToB M3MEpeHHU B (hopme
TaOIMI] ¥ TpaUKOB.
Ilpaxmuka: OCHOBBI TEOPUH TOTPEIIHOCTEH MPUMEHATH MPU BBIIOJIHEHUH 3KCIIEPHUMEHTAIBHBIX
3aj1a4, TIPAKTHYECKUX PaboT. (€ HCcnmoIb30BaHHeM o0opynoBanus «Touka pocray)
Xapaxmepucmuka oCHO8HBIX 8U008 0esIMENbHOCTIU:
[TpuBoauTh TIpUMEpPHI OOBEKTOB M3ydeHHUs (pu3uku (pusnueckue sABICHUS, HU3UIECKOE TEIIO,
BEIIECTBO, (u3uueckoe mojie). Habmogare W aHamuM3uWpoBaTh (DUBHUECKUE SBJICHUSA
(pukcupoBaTh M3MEHEHUS CBOMCTB OOBEKTOB, CpaBHUBATh MX U 0000maTh). [lo3HakOMHUTBCS C
HKCIEPUMEHTAIBHBIM METOJIOM HccienoBanus mnpuponasl. Coopka mpuOOpoB M KOHCTPYKLHUH.
Hcnonp30BaHne H3MEPUTENbHBIX NPUOOPOB. BbimonHeHue 1a0OpaTOPHBIX U MPAKTHUECKUX
pabot. /lmarHoctuka M yCTpaHEHHE HEHMCIIpaBHOCTEH NHpuUOOpOB. BricTpamBanue rumore3 Ha
OCHOBaHUU UMEIOIINXCS JAHHBIX.
Mexanuka.
Teopus: PaBHOMepHOE U HepaBHOMEpHOE ABMkeHHe. [ paduueckoe mpeacTaBieHue ABUKECHHUS.
Pemenune rpadguueckux 3amad, pacdyer MyTH U CPEAHEH CKOPOCTH HEPAaBHOMEPHOTO IBIKEHHUS.
[Tonste muepuuu U uHepTHOCTU. LleHTpoOexnas cuna. IlpuMmeHeHue HaHHBIX (U3MUYECKUX
MOHATHUH B XKU3HENEATEILHOCTH yesioBeka. Chiia ynpyrocTH, CHiia TPEHHS.
Ilpaxmuxa: ccnenoBanre 3aBUCHMOCTH CHJIBI YINPYTOCTH, BO3HHUKAIOLIEH B MpYKHUHE, OT
crernieHu nedopmanuu npyxuael. Onpenenenue koddduuumenta TpeHuss Ha TpuOomerpe. (¢
HCI0JIb30BaHueM o0opynoBanus «Touka pocray)
HccnenoBanue 3aBUCMMOCTH CHIIBI TPEHHUS OT CHIIBI HOPMAJIBHOTO JIABJICHHUSL.
Xapaxmepucmuka 0CHOBHbIX U008 0esAMENbHOCTIU.
Amnanu3 tabmui, rpadukoB, cxem. [Tonck oObsIcHeHHS HaOII0aeMBIM COOBITHAM. OnpeneneHre
CBOWCTB MPHUOOPOB IO YepTek)aM M MOAEISAM. AHAJIN3 BOZHUKAIOIINX MPOOIEMHBIX CHTYalUH.
N300pakaTb CHUCTEMY KOOpPAMHAT, BbIOMpATh TEJIO OTCYETAa M CBA3BIBATH €ro C CHCTEMOMU
KoopauHaT. Mcnonp30BaTh CUCTEMY KOOPAHMHAT JISi WU3YYEHHs TPSMOJIHMHEWHOTO BMKEHUS
tena. COopka mnpuOOpPOB M KOHCTpYKIMH. lcrmonb3oBaHUMEe W3MEPUTENBHBIX NPHOOPOB.
BreimonHenne 1a00paTOpHBIX M TPAKTHYECKUX PadoT (¢ MCMOJIb30BAHHEM 00OpPYI10BaAHHS
«Touka pocra»). /lnarHocTHka M YCTpaHEHHE HEUCIIpaBHOCTEH NpuOOPOB. BricTpanBaHue
TUIOTe3 Ha OCHOBAHWM WMEIONIMXCS JaHHBIX. KOHCTpyMpoBaHWE H MOJIEIHMPOBaHUE.
BrimmonHeHue 3agaHuil MO YCOBEpIICHCTBOBAHUIO TpUOOpoB. Pa3paboTka HOBBIX BapHUaHTOB
onbITOB. Pa3paboTka W mpoBepka METOIMKH JKCIEpPUMEHTAIbHOM paboThl. Pabora B Mambix
rpynnax. AHaJIM3UPYIOT, BBIOUpPAlOT W OOOCHOBBIBAIOT CBOE peIICHHE, JIEHCTBUS.
[IpencraBienue pe3ynbTaTOB NApPHOM, TPYNINOBOM JAESATEIBHOCTH. Y4YacTUE€ B JHAIOre B
COOTBETCTBUM C PABUJIAMHU PEYEBOI0 MOBEICHUS.
I'mapocraTuka.
Teopus: 3akon Apxumena, 3akoH Ilackans, ruapocTraTHdeckoe TaBJICHHE, COOOIIAroIIrecs
COCY/IbI, TUJPABIHYECKUE MAIITHHEI.
Ilpaxmuxa: 3adayu: BHITATKUBAIOIIAS CHJIA B PA3IMYHBIX CHUCTEMax;, HpUOOpHI B 3amadax
(coobmaromuecs: CoCybl, THAPABINYECKUE MAIIWHBI, pblYaru, OJIOKH).
DKCTepUMEHTAIbHBIE 3a/I1aHUS:
1 )u3mepenue cunbsl Apxumena,
2)u3MepeHre MOMEHTA CHIIBI, JIEHCTBYIONIETO HA phIYar,
3)uzmepenue pabOTHI CHIIBI YIIPYTOCTH IMPH TMOIBEME T'py3a C MOMOIIBI0 TOIBM)KHOTO WIIH
HETIOJIBM)KHOTO OJI0Ka(C MCMoJib30BaHuEeM o0opyaoBanus «Touka pocray)
Xapaxmepucmuka 0CHOBHbIX 8UO08 0esAMeNbHOCTIU.
Ananu3 Ttabnun, rpaduxos, cxem. Ilouck oObsicHeHus HaOmogaeMbIM coObiTusIM. COOpka
npuOoOpoB U KOHCTpyKUuMH. Vcmonb3oBaHue H3MEpUTENbHBIX MPUOOPOB. BolmonHeHue
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71a00paTOPHBIX U MPAKTHYECKUX paboT. /InarHocTiKa U ycTpaHeHHe HeUCTIPaBHOCTEH MprOopoB.
BeicTpanBaHue rumoTe3 Ha OCHOBAHMM UMEKOIIMXCA JaHHbIX. KOHCTpyupoBaHue wu
MoaenupoBaHue. Pabora B ManbIx rpynmnax. AHaTU3UPYIOT, BBIOMPAIOT U 0OOCHOBBIBAIOT CBOE
pemienue, nenctBus. IlpencraBneHue pe3ysibTaToB IMAPHOM, TPYNIIOBOM  JESATEIBHOCTH.
[TonroroBka cOOOIIEHUH M JOKJIAI0B. Y4acTHE€ B JAMAIOre B COOTBETCTBUM C IIPaBHJIAMU
pEYEeBOro MOBEICHMUS.

Crartuka.

Teopus: bnok. Ppiuar. PaBHOBecue TBEpABIX Tel. YCIOBUA paBHOBECHS. MOMEHT CHIIBIL.
[IpaBuno momenToB. LlenTp TskecTtu. HcciienoBaHue pas3jiMuHBIX MEXAHUYECKUX CHCTEM.
KomOuHMpoBaHHbIE 3a1a41, UCTIOIB3YS YCIOBHS PABHOBECHS.

Ilpaxmuxka: VI3roToBieHne paboTaromeil cucTeMbl OJI0KOB.

Xapaxmepucmuka 0CHOBHbIX 8UO08 0esAMeNbHOCTIU.

Amnanus tabnun, rpagukos, cxeMm. [Torck o0bsicHeHUsT HabIOAaeMbIM cOObITUAM. OnpeeneHue
CBOICTB pUOOPOB IO YEepPTEKaM U MOJCISAIM. AHAJINU3 BO3HUKAIOIIUX MPOOIEMHBIX CUTYallUM.
HaGmromate neiicTBHe mpoOCThIX MexaHU3MOB. llo3HakoMmuTbCS ¢ (PU3UYECKONW MOJAEIBIO
«abcomoTHO TBEPIOE Tenoy». PemaTh 3amaun Ha MpUMEHEHHE YCIOBUS(IpaBUiIa) PaBHOBECHS
poryara. llpumensTs ycnoBue (MpaBWIIO) paBHOBECHs pblyara JUisi OOBSICHEHHs JIeHCTBHA
pa3IMYHbIX WHCTPYMEHTOB, HUCIOIB3YEeMBIX B TeXHHKe U B ObiTy. COOpka mnpubopoB u
KOHCTpYKUUH. Vcronp30BaHHe HM3MEPHUTEIbHBIX MPHOOpPOB. BrINoiHEHHE 1a00paTOpHBIX U
MpakTHYeCcKuX padoT. /lnarHocTuka v ycTpaHeHHEe HEUCHpaBHOCTEW npubopoB. BricTpanBanue
TUIIOT€3 Ha OCHOBAaHMM UMEIOUIMXCA JaHHbIX. KOHCTpyHpoBaHHME U MOJEIHMPOBAHUE.
BrimmonHenue 3agaHuii MO YCOBEpIICHCTBOBaHUIO NpuOOpoB. PazpaboTka HOBBIX BapHUaHTOB
onbITOB. Pa3paboTka u mpoBepka METOJUKH IKCIIEPUMEHTAILHOU PabOThI.

PabGora B Mmambix Tpynmax. AHaTU3UPYIOT, BBIOMPAIOT M OOOCHOBBIBAIOT CBOE pEIICHHUE,
nercreus. [IpencraBneHue pe3ysbTaTOB IApHOM, TPYIIIOBOM AesaTenbHOCTH. IloaroroBka
coolmeHuit 1 10kaaa0B. OCYIIECTBIAIOT CAMOOLIEHKY, B3aUMOOLIEHKY JESITEIbHOCTU. Y4acTue
B IMAJIOre B COOTBETCTBUU C MPABUIIAMH PEYEBOTO MTOBEACHUS.

8 ki1ace

TenoBbie ABJICHUS.

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

koHAeHcanuu. Temonepenaya. BiaxxHOCTh BO3jyXa Ha pa3HbIX KOHTMHEHTAX.
Jemoncmpayuu: 1. Habmronenne TastHus Jibia B BOJIE.

2. CKOpOCTb HCIIApPEHMSI Pa3IMYHBIX KHUIAKOCTEN.

3. TennoBble ABUTATENH OYyIYILETO.

Jlabopamopnuie pabomut (¢ ucnob3oBaHueM o6opynoBanus «Touka pocray)

1. U3MeHeHus JUIMHBI TeJa pU HarpeBaHUM U OXJIaKICHUH.

2. OtnuBKa napaHOBOTO COJIIATHKA.

3. HaGaroneHue 3a maaBiaeHUEM Jba

4. OT yero 3aBUCUT CKOPOCTh UCHIAPEHHUS )KUJIKOCTU?

5. HabmroieHue TemionpoBoIHOCTH BOJABI M BO3/1yXa.
Xapaxmepucmuxa oCHOBHBIX 8U008 OesIMENbHOCHIU:

CamMocToATenbHO (QOPMYIUPYIOT IO3HABATENbHYIO 33Jady. YMEIT C IOMOUIbIO BOIIPOCOB
No0BIBaTh  HepocTaolylo HH(opMaruto. lcrnonb3oBaHWe H3MEPUTENbHBIX  MPHOOPOB.
Boinonnenue 1a0opaToOpHbIX M IpakTHYeCKUX paboT. JluarHocTuka U yCTpaHEHHE
HeHCIIpaBHOCTEW MpuOOpoB. BeicTpanBaHue THUIIOTE3 HAa OCHOBAaHMM HMEIOIIMXCS JaHHBIX.
KoncTpyrnpoBanue 1 MoieTupoOBaHuUE.

BrimonHenue 3agaHuil MO yCOBEpIIEHCTBOBAHHIO MpuOOpoB. Pa3paboTka HOBBIX BapHaHTOB
onbITOB. Pa3paboTka W mpoBepka METOIWKH JKCIEPUMEHTAIhHOW paboThl. PaboTra B Mambix
rpynnax. AHAJIW3UPYIOT, BBIOMpPAlOT U  OOOCHOBBIBAIOT CBOE pELICHHE, JICHCTBHSL.
[IpencraBinenue pe3ynbTaTOB NApHOM, TPYNIOBOM JACSATEIbHOCTH. Y4YacTWE€ B JUAIOre B
COOTBETCTBUH C IIPaBUJIAMH PEUEBOT0 TIOBEICHUS.

JIeKTPUYeCKUE ABJICHUS.



Muxkpomup. Mogenu aroma, cymecrsoBasime 10 Hadana XIX. Mctopust OTKpBITUS U AEUCTBUS
rajgbBaHUYECKOro 3JeMeHTa. Mcropus co3manus saekrpodopHor MamuHbl. OnbeiT Bosbra.
DNEKTPUUECKUN TOK B 3JIEKTPOJIUTAX.
Hemoncmpayuu: (¢ ucnojib3oBanuemM odopyaopanus «Touka pocray)

1. Monenu atomMoB.

2. 'anbBaHUYECKUE PJIEMEHTHI.

3. PaboTa snexktpodhopHO MaIIUHBL.

4. OnsiTel BonbTa u ['ansBanu.
Jlabopamopnvie pabomul:

1. Co3gaHue rabBaHMYECKUX 3JIEMEHTOB U3 MOAPYYHBIX CPEJICTB.

2. DNEKTPUYECKUHN TOK B )KHIKOCTSIX.
Xapaxmepucmuxa OCHOBHBIX BUJIOB J€ATEIbHOCTH:

YpaBistoT CcBOel MO3HABATENLHON M Y4eOHOW JEeATEIBHOCTHIO TOCPEACTBOM TOCTAaHOBKHU
uesnel, IMUIAaHUPOBAaHUSA, KOHTPOJIA, KOPPEKUMUU CBOUX JCHCTBUH U OLIEHKH YCHEIIHOCTU
ycBoeHus. CpaBHHMBAIOT crocod W pe3yiabTaT CBOMX JACUCTBUM C 00pasloM - JHCTOM
conpoBoxaeHus. OOHapyKuBalOT OTKJIOHEHUS. OOAYMBIBAIOT MPUYMHBI  OTKJIOHEHHUU.
OcCymIecCTBISIIOT CaMOKOHTPOJIb U B3aUMOKOHTPOJIb. Vcrionb30Banne n3MepUTEIbHBIX TPHOOPOB.
BremmonHenne 1a0opaTOpHBIX M MpakTUYecKuX pabor. JluarHocthka W ycTpaHEHHUE
HEUCHpaBHOCTEN mpubopoB. BricTpanBaHue TUIIOTE3 HAa OCHOBAHWM HMEIOLIUXCS JIaHHBIX.
KoHcTpynpoBaHue u Moi€IMpOBAHUE.

DJIeKTPOMarHuTHbIE SIBJICHUS.

MaruutHoe mosne B BemiectBe. MarnutHas aHomanus. MarautHele Oypu. PasHoBugHOCTH
AIIEKTPOU3MEPUTEIBHBIX PUOOPOB. Pa3HOBUIHOCTH AJIEKTPOABUrATENIEH.
Hemoncmpayuu (¢ ucnob3oBanueM ooopynoBanus «Touka pocra»):

1. HarnsigHOCTh OBE/IEHNS BELIECTB B MATHUTHOM IIOJIE.

2. [Ipe3eHTariil 0 MarHUTHOM I10JIe 3eMJTU M O MarHUTHBIX OYpsiX.

3. JleMoHCTpaIus pa3sHOBUIHOCTEH AIEKTPOHU3MEPUTEIHHBIX IPUOOPOB.

4. HarnsiHOCTh pa3HOBUAHOCTEHN 3JIE€KTPOABUTaTENCH.
Jlabopamopnwvie pabomei: 1. UccnenoBaHue pa3nudHbIX 3JEKTPOU3ZMEPUTENbHBIX TPUOOPOB.
Xapaxmepucmuka 0CHOBHbIX 8UO08 0esAMENbHOCTIU.

VYpaBisioT cBOe IMO3HABATENbHOM W y4eOHOW AEATeNbHOCTBIO MOCPEJICTBOM IOCTAaHOBKU
Henel, IUIaHUPOBAHUS, KOHTPOJIA, KOPPEKLUUU CBOUX JEUCTBUH M OLEHKU YCIEIIHOCTH
ycBoeHHs. CpaBHMBAIOT cIocod U pe3yiabTaT CBOMX JAEHCTBUM ¢ 00pasloM - JHCTOM
conpoBoxaeHus. OOHapykuBalOT OTKJIOHEHUS. OOAYMBIBAIOT MNPUYMHBI  OTKJIOHEHHUHU.
OcCy1IeCTBISIFOT CAMOKOHTPOJIb ¥ B3aUMOKOHTPOJIb.

OnTuyeckue siBJICHUS.

HcTouHukn cBeTa: TEIUIOBBIE, JIOMUHECLEHTHBIE, UCKYCCTBEHHbIE. M3roTOBiIEHHE KaMepbl -
o0CKypa U HcclefoBaHHE H300pakeHHs C MOMOIIBI0 MOojAeau. MHOrokpatHoe u3oOpakeHue
IIpeIMeTa B HECKOJIBKUX IUIOCKUX 3€pKajiaX. MI3roTOBUTH MEPUCKON U C €70 IIOMOIIBIO IIPOBECTH
HaOmoneHus. [IpakTuyeckoe MCHOIb30BaHUE BOTHYTHIX 3€pKai. 3pUTENbHbIE WJLIIO3UH,
MIOPO’KIaEMBbI€ MTPEIOMIIEHHEM cBeTa. Mupaxu. PazButre BoaokoHHOW onTukuU. Mcnonp3oBanue
3aKOHOB CBETA B TEXHUKE.
Jemoncmpayuu(c ucnoib3oBanueM ogopynoanusi «Touka poctay)

1. PaznnuHble HCTOYHUKY CBETA.

2. N300paxkeHne nmpeaMera B HECKOJIbKHUX TUIOCKHX 3epKajiax.

3. U300paxeHre B BOTHYTHIX 3epKaiax.

4. Vcrionb30BaHKe BOJOKOHHOM ONTHKH.

5. YcrpoiictBo poToanmapaToB, KHHOIPOESKTOPOB, KaJICHIO0CKOIIOB.
Jlabopamopnwvie pabomoi:

1. U3roroBneHue kamepsl - 00CKypa U UCCIIEJOBAHUE N300paXKEHHS C TOMOLIBIO0 MOJIEIH.

2. IIpakTyeckoe NPUMEHEHNE TUIOCKUX 3EPKaJL.

3. I[IpakTHUecKoe NCIIOIB30BAaHUE BOTHYTHIX 3€PKaJl.

4. UzroroBreHue nepuckona u HaOIroAeHUs ¢ TOMOIIBIO MOJIEIH.
Xapaxmepucmuka 0CHOBHbIX 8UO08 0esMeNbHOCTIU.



VYHpaBistoT CBOEH IMO3HABATENBbHOM W y4eOHOW AEATENbHOCTBIO MOCPEICTBOM IOCTAaHOBKU
1esnei, IUIAaHUPOBAaHUs, KOHTPOJIA, KOPPEKUHWH CBOUX JCUCTBUH M OLEHKU YCHEIIHOCTH
YCBOCHHUS. BBIIENSIOT U (OPMYTUPYIOT MO3HABATEIBHYIO II€NIb. BBIISISIOT KOJTMYECTBEHHBIC
XapaKTepUCTUKU OOBEKTOB, 3a/aHHble clioBaMu. [IpUHMMAaOT mO3HAaBaTeNbHYIO LEdb U
COXpaHSAIOT €€ NpPHU BBHIMOJHEHUU YYEOHbIX AercTBUU. Oco3HAIOT CBOM AeiicTBusA. HmeroT
HABBIKM KOHCTPYKTHUBHOTO OOILIEHUS B MAJIbIX IPyIIIax.
Yes0Bek U npupoa
ABTOMAaTHKa B Hallel Xu3HU. [Ipumepbl UCIoNb30BaHNs aBTOMAaTHYECKUX YCTPOWCTB B HAyKe,
Ha mpousBojacTBe W B ObiTy. CpenctBa cBs3u. Paamo u TeneBuieHue. AJIbTEpHATHBHBIC
WCTOYHUKHU dHepruu. Busl sanexrpoctanimii. Heo6XoaAMMOCTh SKOHOMUU MPUPOAHBIX PECYPCOB
U WCIIOJIb30BaHMUs, HOBBIX JKOJIOTMYHBIX W O€30mMacHbIX TexHoJorui. Hayka m 6e30macHOCTb
JIIOZEH.
Hemoncmpayuu: 1. hoTomaTrepuabl ¥ CIaiIbl IO TEME.
Jlabopamopuvie pabomol.: 1.VI3ydenne AeHCTBUN CPEICTB CBSA3H, PAUO U TCICBUICHUS.
Xapaxmepucmuka oCHO8HBIX 8U006 0esIMENbHOCTIU:
CamocTosaTenbHO  (HOpPMYNIHUPYIOT T[O3HABATEIbHYIO 3alady. YMET (WId pa3BUBAIOT)
CIOCOOHOCTH C MTOMOIIBIO BOTIPOCOB JTOOBIBATH HEJOCTAIOIIYIO HH(OPMAIHIO.
9 kJaacce
Kunemaruka
CrniocoObI onucanusi MexaHuueckoro aBrxeHus. Cucrema orcuera. [IpsMonunelinoe ABMKEHUE.
IIpssMonMHENHOE pPAaBHOMEPHOE ABMKEHHE II0 IUIOCKOCTH. llepememieHne u CKOpPOCTh Ipu
PaBHOMEPHOM MPSAMOJUMHENHOM JBUKEHUU MO IUIOCKOCTH. OTHOCHUTENBHOCTh JBUYKEHUS.
Cnoxenue paBwxeHui. [lpuHuun He3aBUCHMOCTH ABWXKeHUU. KpuBonuHelHoe JIBUKEHUE.
JIBukenue Ttena, OpOIIEHHOTO TOJ YIJIOM K TOpPU3OHTY. PaBHOMepHOE JBUKEHHE IO
OKpPYXHOCTH. YTIi0Basi ckopocTk. [lepuon u yactora BpaiieHus. CKopocTb
Y YCKOPEHHE NPU PABHOMEPHOM JBUKEHUHU 110 OKPYKHOCTH.
Jlabopamopnule pabomei(c Mcnob30BaHneM 06opynoBaHus «Touka pocTay):
1. WUsyuenue nBuxeHHsI CBOOOIHO MMAJAOLIETO TENIA.
2. H3yueHue IBUKEHUS MO OKPYKHOCTH.
Ilpumepnvie memvl NPOEKMHBIX U UCCIEO008AMENLCKUX PAOOM.:
1. OmpeneneHre CKOPOCTH PABHOMEPHOTO JBMKEHHUS TPH HCIOJIB30BAHUU TpEHaKepa
«OeroBast JOPOXKKay.
2. HWcropuueckass pEKOHCTPYKIUS OMBITOB lanuies 1O ONpeAeNeHUI0 YCKOPEHUS
CBOOOIHOTO TAaJeHHs TEM.
3. Tlpunnumnel paboTsl TprOOPOB A U3MEPEHHS CKOPOCTEH M YCKOPEHUH.
4. TlpumeHeHue cBOOOIHOTO MaJleHUs AJI1 U3MEPEHUs peakliy YeJI0BeKa.
5. Pacuer TpaekTopuM ABMKEHUS NepcoHaxkell paccka3os P.Pacmo.
Xapaxkmepucmuka OCHOBHBIX U008 OesimeNbHOCMU: YTEHUEe W O00CYXKJIEHHE TeKcTa craTeil
WHTEPHET-CATOB, 00CYXJIEHHE MOKJIAJ0B U TMPE3CHTAllMi, COCTAaBICHHWE W peIIeHHe 3ajad,
obcyxaeHune cnocoooB pemienus (moaroroska k OI'D no duzuke).
Jlnnamuka
Nuepumansubie cuctemsl otcuera. Cuna. 3akoHsl HeroToHa. [IBMiKeHUe Tena 1moj JelCTBHEM
HECKOJIbKMX CHWJ. JIBUKEHUE CHCTEMbl CBA3aHHBIX Tell. J[MHAMHKa pPaBHOMEPHOIO ABUKEHUS
MaTepUaJbHOW TOYKHU O OKpYXHOCTU. Kitacchl cuil. 3aK0oH BCEMUPHOTO TATOTeHUs. JIBruKeHne
maHeT. MckycctBeHHble cniyTHUKH. CollHeuHasi cuctema. Vctopusi pa3BUTHs PEACTaBICHUN O
Bcenennoii. Ctpoenue u 3Bosonus BeeneHHoi.
Jlabopamopnuvle pabompi(c ncnoab3oBaHueM odopynoBanus «Touka pocray):
1. U3mepeHnue macchl Tena C UCIOJIb30BAaHUEM BEKTOPHOIO PAa3JI0KEHHS CUJIIBL.
2. M3yueHne KWHEMaTUKU W JWHAMUKH PaBHOYCKOPEHHOTO [BIDKEHUS (Ha TpUMepe
MaliuHbl ATBy1a).
3. H3yueHue TpeHUs CKOJIbKEHUS.
IIpumepnvie membl nNPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM:
1. Ucropuyeckass peKOHCTPYKIUs onbiToB KylnoHa M AMOHTOHa TIO OIpeNeICHHIO
BEITMYMHBI CUJTBI TPEHUS CKOJIBKEHUS.



N

[lepBble HCKYCCTBEHHbBIE CIYTHUKN 3€MIIH.
3. Kak omnmuaroTcss MexaHW4YecKue MpoIecchl Ha 3emiieé OT MEXaHHYECKHX IPOLIECCOB B
Kocmoce?
4. Tena ComHeuHo# cuctemMbl. OTKPBITUS Ha KOHYUKE Tepa.
Xapaxmepucmuka OCHOBHBIX 6U008 OesimenbHOCmU: YTEHHE U OOCYXJEHHME TEKCTa cTarel
MHTEPHET-CATOB, 00CYX/IEeHHE MOKIAI0B W MPE3CHTAlUi, COCTAaBIEHHWE U pelIeHHEe 3ajad,
o0cyxaeHue crnoco0oB perienus (moaroroska k OI'D no ¢usuke).

HmnyJbce. 3aK0H cOXpaHeHHs] HMITYJIbCa
Nmnynbc. M3mMeHeHne uMIyiabca MaTepuaibHOW Toukd. CucTeMa Tell. 3aKOH COXpaHEHUS
UMITYJIbCA.
Ilpumepnvie memvl nPOEKMHUBIX U UCCTIEO08AMENLCKUX PAOOM.:

1. PeakTuBHOE BU:KEHHE B MPUPOJIE.

2. Paccnenosanue JITII ¢ momoIpio 3aK0OHa COXPaHEHUSI HMITYJIbCA.
Xapaxmepucmuka OCHOBHBIX 6U008 OesimenbHOCmU: YTEHUE U OOCYXJAEHHME TEKCTa cTarei
MHTEPHET-CATOB, 00CYXKJIEHHE MOKJIAJ0B W MPE3CHTAllMi, COCTaBJICHUE W pEIIeHHEe 3ajad,
obcyxaeHue crnoco0oB perienus (moaroroska k OI'D no ¢usuke).
Craruka
PaBHoBecue Tenma. MOMEHT cuiibl. Y CII0BUS PABHOBECHUS TBEPAOro Tena. IIpocTeie MEXaHU3MBI.
Jlabopamopnule pabomoi(c Mcnob30BaHneM 06opynoBaHus «Touka pocTay):
OmnpeneneHne NEHTPOB MAcC Pa3IUYHBIX TeN (TPH CIOCco0a).
Ipumepnvie memvl nNPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:

1. TlpumeHEeHHE MPOCTHIX MEXAHU3MOB B CTPOUTEIILCTBE: OT 3eMJISTHKH J10 HeOocKpeoa.

2. HccnenoBanue KOHCTPYKIIUU BEJIOCHUIIEA.
Xapakmepucmuka OCHOBHBIX U008 OesiImeNbHOCMU: YTEHUEe W O00CYXKJIEHHE TeKCTa cTarei
MHTEPHET-CATOB, 00CYX/IEHUE [OKJIAaJ0B U TMPE3CHTAllMi, COCTAaBIEHHWE W peIIeHHEe 3ajad,
o0cyxaeHue cnoco0oB pemienus (moaroroska k OI'D no ¢usuke).
Mexanu4yeckue KoJe0aHUS U BOJTHBI
Mexannueckue konebanusa. I[IpeoOpa3oBaHue »HHEPruM MpPU MEXaHUYECKUX KOJIeOaHUSIX.
Marematuueckuii ¥ TPY>KUHHBIA MasTHUKA. CBOOOJHBIC, 3aTyXalOIIME W BBIHYXJICHHbBIC
kosiebanus. Pesonanc. MexaHuueckue BOJIHbI. JlJTMHA U CKOPOCTh BOJIHBI. 3BYK.
Jlabopamopnvle pabomoi(c ucnoab3oBaHueM odopynoBanus «Touka poctay):
W3ydeHue koneOaHuil HUTSTHOTO MasiTHUKA.
IIpumepnvie membl nNPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

1. CrtpyHHBIE MY3bIKaTbHbIE HHCTPYMEHTHI.

2. KonebarenpHbIE CHCTEMBI B IPHPOJIE M TEXHUKE.
Xapaxmepucmuka OCHOBHBIX U008 OesimelbHOCMU: YTEHHEe U OOCYXKJEHHE TEeKCTa cTarei
MHTEPHET-CAlTOB, 00CYX/E€HUE MOKIAJ0B W IPE3EeHTAllMii, COCTAaBJIEHHWE U pelIeHHE 3ajad,
oOcyxieHue croco6oB pemieHus (moaroroska k OI'D no gusuke).
DJIeKTPOMarHUTHbIe K0JIeOaHUSI U BOJIHBI
[Tepemennslit anexTpuueckuii Tok. KonebarenbHplii KOHTYp. BeIHYXeHHbIEe U cBOOOIHBIE DM
KoJjiebanusi. DM BOJIHBI U UX CBOMCTBA.
Tpumepnvie memvl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOML.:
[TpuHIUTIBI paTUOCBS3U U TEJICBUICHMUS.
Bnusiane OM uznydyeHuil Ha KUBbIE OpraHU3MBI.
N3rotoBiieHne yCTaHOBKY ISl AEMOHCTpAUU ONBITOB 110 DOMU.
OnexTpoMarauTHoe usinydenne CBY-neun.

5. Hcropuueckas peKOHCTPYKIIHS ONIBITOB AMIepa.
Xapaxkmepucmuka OCHOBHbIX 6U008 OesmelbHOCmU. YTeHHEe U OOCYXJIeHHEe TeKCcTa crarel
MHTEPHET-CATOB, 00CYXJIE€HHE NOKJIaJ0B U TMPE3CHTAllui, COCTAaBJIEHUWE W pelIeHHe 3ajad,
o0cyxaeHue cnoco0oB perienus (moaroroska k OI'D no ¢usuke).
Onruka
Hcrounuku ceera. [leficTBus cBeTa. 3aKOH NPSAMOJMHEMHOIO PACIpOCTPaHEHMsI CBETA. 3aKOH
oTpaxkeHus cBeTa. [locTpoeHue n3o0paxeHui B MIIOCKOM 3epKajie. 3aKOH MpPEeOMJICHHUS CBETa
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Ha IJIOCKOW TpaHMIE ABYX OJHOPOAHBIX IpO3pauHbIX cped. [IpenomiieHne cBera B NpuU3ME.
Hucnepcust cBeta. SIBieHHME TOJHOTO BHYTPEHHEro oTpaxeHus. JIuH3bl. ToHKHE JHMH3BIL
[TocTpoeHne u300pakeHUM, CO3/AaBaCMbIX TOHKMMHU NUH3aMu. [1a3 u 3penume. Ontudeckue
IPUOOPHI.
Jlabopamopnule pabomui(c ncnoab3oBannem oGopynoBanus «Touka poctay):

1. DxcnepuMeHTanbHas IPOBEPKA 3aKOHA OTPAKEHUSI CBETA.

2. W3mepenue mokasaress IpeIoMIICHUS BOJIBL.

3. H3mepenue HoKycHOro paccTOSHUSI COOMPAOIIEH JTHH3BIL.
Ilpumepnvie memvl NPOEKMHBIX U UCCTIEO008ANENLCKUX PAOOM.:

1. Ucropus uccieqoBaHusi CBETOBBIX SIBJICHHIA.

2. Hcropuueckast peKOHCTpYKIHs Teneckona ["amues.

3. UsrorosieHue KajaeiIoCcKoIia.
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).
Du3uKa aTOMa U AaTOMHOIO0 /Apa
Crpoenue aroma. [lornomnienue u ucmyckanue cBera aromamu. Onrtuyeckue crnekTpbl. OnbIThI
Pesepdopna. [1nanerapnas moaens aroma. CTpoeHHE aTOMHOTO spa. 3aps0BO€ U MaccoBOE
yhcia. SInepHble CUibl. DHEPrus CBSI3M aTOMHBIX S7€p. 3aKOH pPaJMOAKTUBHOIO pacnaja.
Anbda- u Oera-pacnansl. [IpaBuna cmemenus. SnepHsie peakuuu. JleneHue W CHUHTE3 sizep.
SAnepnas snepreruka. Mcrounuku sHepruu ConHua u 38e31. Perucrpanus saepHbIX U3ITy4eHUN.
BnusHue pannoakTUBHBIX W3JIY4EHUH Ha KUBbIE OpraHu3Mbl. [[o3umerpus. DKolOruyeckue
POOJIEMBI SIIEPHON YHEPTETHUKH.
Ipumepnvie memvl nNPOEKMHBIX U UCCLEO08AMENLCKUX PAOOM.:

1. Ucropus uzydenus aToma.

2. Wsmepenue KIIJI comneunoii 6aTapew.

3. HeBuaumblie U31y4eHUs B CIIEKTPE HArPETHIX TEI.
Xapakmepucmuka OCHOBHBIX U008 OesimeNbHOCmU: YTEHHEe U OOCYXJIEHHE TEKCTa cTarei
MHTEPHET-CATOB, 00CYX/IEHUE MOKJIAJ0B W MPE3CHTAllMii, COCTAaBIEHHWE U peIIeHHe 3ajad,
obcyxaeHue croco0oB perienus (moaroroska k OI'D no ¢pusuke).
®opMBbI OPraHu3aluy 00pa3oBaTEJILHOIO NpoLecca:
- TpYIINOBas;
- UHIUBUyaJIbHAas;
- (ppoHTaNBHAS.
Benymme TexHosoruu:
Hcnonp3yloTcss 3JIEMEHTHI CIAEAYIOUIMX TEXHOJIOTMH: MPOEKTHas, MpOOJIEeMHOro OOydeHus,
UH(POPMALIMOHHO-KOMMYHUKAIIMOHHAs,, KPUTUYECKOTO MBILIUIEHUS, NpOOJIEeMHOro AMajora,
UrpoBasl.
OcHoBHBIC MeTObI PA0OTHI HA YPOKe:
BenymumMu Metonamu oOydeHHs SBISIOTCS: YaCTUUHO-TIOMCKOBOHM, METOJ MaTeMaTH4eCKOIro
MOJIEJIMPOBAHUS, AKCHOMAaTUYECKUI METOJ,.
DopMBbI KOHTPOJIA:
Tak Kak 3TOT Kypc SIBJISETCS IOTIOJHUTENIBHBIM, TO OTMETKA B OajjlaX HE CTaBUTCH.
Vyamuiics yduTcs OIEHMBaThb ce0d M JPYyrMX caM, 4YTO I[IO3BOJISIET pa3BUBaThb YMEHUS
caMOaHajiM3a M CIIOCOOCTBYET pa3BUTHIO CAMOCTOSITENBHOCTH, KaK CBOWCTBY JIMYHOCTH
yuamierocsi. BbisiBlieHHE MPOMEXYTOUHBIX M KOHEYHBIX PE3YJIbTaTOB YYallUXCsl MPOHCXOIUT
yepe3 MPaKTHUECKYI0 JeSATeTbHOCTh; 3aUueTHbIe padoThI:
* TeMaTuyeckas MoJ0OpKa 3a7ad Pa3IMyHOTO YPOBHS CIOXHOCTH C INPEACTABIEHUEM pa3HbBIX
METO/I0B pelieHus B BUJIE TEKCTOBOIO AOKYMEHTA, npe3eHTanuu, ¢uim-
aHMMAaIHM, BUEOPOJIUKA Wi WeD - crpaHuubl (caiita)
* BBICTaBKa [TPOEKTOB, IIPE3ECHTALINI;
* JI€MOHCTpALMs SKCIEPUMEHTa, KaYeCTBEHHOM 3a/ladll C KaueCTBEHHBIM (YCTHBIM WJIM B BUJE
OPUIOXKEHUs, B TOM 4YHCJe, Mpe3eHTaluell) OlMMCaHMeM Ipolecca Ha 3aHATHH, (ecThBaie
HKCIIEPUMEHTOB; (PU3UUYECKUE OTUMITHA/IbI.



KanengapHo-TeMaTH4YecKoe MJIAHUPOBaHHE 7 KJace

Ne | Jlata
/Tl | IPOBEACHUS
IInan | @akT

Tema 3ausaTus

Hcnoabs3oBanue
000py10BaHMS LIEHTPA
€CTeCTBEHHOHAYYHO W
TEXHOJIO0TN4eCKOM
HanpaBJIeHHOCTeH
«Touxka pocray»

pUMeyaHue

1. BBenenue (14)

1

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

Hemn wu
TexHuka

Komnerorepnoe
obopyoBanue

2. PoJsib 3kcniepuMenTa B KU3HU YesioBeKa (34)

Cucrema eUHHII, HOHITHE O
HPSIMBIX u KOCBEHHBIX
HU3MEPEHUSIX

Komnerorepnoe
obopynoBaHue

DU3NYECKUN HIKCIIEPUMEHT.
Bungsr bu3nIecKoro
3KCIEPUMEHTA.
ITorpemnocts
Bungsr
IIOTPELIHOCTEN
Pacuér
MOTPEITHOCTH U3MEPECHHUS.

U3MEPEHUSL.

U3MEPEHUSL.

O6opynoBanue
JIEMOHCTpALUiI

TSt

4

JlaGopaTopHnas pabota
«3mepenne o0beMa TBEpAOTO
tenay. [IpaBuna opopmieHwus
nabopaTopHOM pabOTHI.

ObopynoBanue s
nabopaToOpHBIX  paboT U
YUECHHYECKUX OIBITOB

3. Mexanuka (84)

PaBHomepHOE u
HEpPaBHOMEPHOE
JBUOKEHUS.

I'paduueckoe npescraBieHne
JIBYDKCHUSI.

Pemenne rpaduueckux 3amad,
pacder TyTH W CpeaHeu
CKOpOCTH

HEPaBHOMEPHOTO JBHKCHUS.

ITonsaTne
WHEPTHOCTH.
[lenTpobexxHas cuia..

150:(50) 00705 n

O6opynoBanue ams

mabopaTOpHBIX  paboT U
YYEHHUYECKUX OIbITOB (Ha
6a3ze komIuiekToB s OI'9)

Cwia ynpyrocTtu, cusia TpeHuUs

10

JlaGopaTtopHnast pabota
«HccnenoBanue 3aBUCUMOCTH
CHJIBI YIPYTOCTH,
BO3HUKAIOLLIEH B
IPYXXKHUHE, oT
negopmaruu
PYKUHBD).

CTCIICHHU

11

JlaGoparopHas paboTa
«Onpenenenue ko3pPuirienTa

O6opynoBanue st

nabopaTopHbIX paboT W
YYEHHYECKUX OIBITOB (Ha
6aze komruiekToB aist OI'D)

10




TpPEHUS Ha TPHOOMETpPEY.
JlaGopaTtopHnas pabota O6opynoBanue st
«MccnenoBanue 3aBUCUMOCTH | TaOOPAaTOpHBIX — paboT |
CHJIBI TPEHUS OT CHJIBI YYCHHUYECKUX OIBITOB
12 HOPMAJIbHOT'O JJABJICHUSD.
4. I'mapocraruka (124)
II;moTHOCTE. 3amaua naps | O6opynoBanue U1
13 I'epona JIEMOHCTpAIIHA
Penienue 3a7a4 MOBBIIEHHOM
CJIIO’)KHOCTH Ha pacuer
IJIOTHOCTH
14 BEIIECTBA.
Penrenue 3amad moBBIIIEHHON O6opynoBanue 1A
15 CJI0KHOCTHU JIEMOHCTpalui
JlaBiieHMEe KUIKOCTHM M Tasa.
3aKkoH
16 [Tackans
17 CooOmarommecst COCy/Ibl.
JlaGopaTtopHnast pabota ObopynoBanue Is
«M3roroBnenue MOJIeNIU | Ta0OpaTOPHBIX  paboT U
18 ¢doHTaHA» YUYEHUYECKUX OINBITOB (Ha
JlaGoparopuas paGota 0ase koMmIuIekToB 11t OI'D
«M3roroBneHue MOJIETTH
19 ¢donTaHa»
3akon [lackains. /laBnenue B
JKHUJIKOCTSX U Ta3ax.
['unpaBnuyecKkue MamuHBbI.
20 CooOmiaronmecs COCy/Ibl.
BrirankuBaromas cuna. 3akon | O6opynoBaHue TUTSt
21 Apxumena. JIEMOHCTpAaIil
JlaGoparopHas paboTa O6opynoBanue ams
«BpisicHeHHE YCIIOBUS | JIAOOpaTOpPHBIX  paboT U
TJIaBaHUs YUEHUYECKUX OMBITOB
22 TEI».
bnok 3agau Ha 3akoH [lackansa, | OGopynoBaHue JUTS
23 3aKOH ApXHuMena. JIEMOHCTpAIHi
bnoxk 3ama4d Ha 3akoH Ilackans,
24 3aKOH ApXHMeJa.
5. Cratuka (104)
25 biok. Prruar. ObopynoBanue IS
PaBHOBecue  TBepipIX  Ten. | ACMOHCTPALHUH
MomeHT cunsl.IIpaBuno
26 MOMEHTOB.
Lentp Tsokect. | OOopynoBaHue JUTS
UccnenoBanue Pa3IMYHBIX | JEMOHCTpPAIAN
27 MEXaHUYECKUX CUCTEM
28 KoMmOuHMpOBaHHBIE 33a1a49H,

11




UCIIOJIB3YS yCIIOBUS
paBHOBECHSI.

KOM6I/IHI/Ip0BaHHBIe 3aJa4u,

UCTIONB3YS YCIIOBUS
29 paBHOBECHUS
JlaGopaTtopHnas pabota O6opynoBanue st
«M3rotoBrienue padoraromieii | 1abopatopHBIX  paboT U
CHCTEMBI OJIOKOBY». | yYYCHHUYECKUX OMBITOB (HA
Odopmnenue 0aze komruiekToB st OI'D
30 paboTHI.
Pabora Haj IIPOEKTOM
«baokm».
JlaGopaTtopHnast pabora
«HM3roroBnenue padboTaroIIeH
31 CUCTEMBI OJIOKOBY.
JlaGopaTtopHnast pabora O6opynoBanue st
«M3rororiienue padoraromeit | 1adopaTopHbIX  paboT U
32 CHCTEMBI OJIOKOBY. YUEHHYECKUX OIBITOB
33 Odopmnenue paboThI. KommbrorepHoe
34 3anuTa MpoeKTOB. obopynoparue

12




KanennapHo-rematuyeckoe niianHupoBanue 8 kijace

No | Jlata Tema 3ansaTust Hcnonan3oBanue MpUMEYaHue
/Tl | IPOBEACHUS 000py10BaHMS IIEHTPA
Inan | ®akr CCTeCTBeHHOHaqu?ﬁ
U TEXHOJIOTHYECKOMH
HanpaBJIeHHOCTel
«Touka pocra»
1. BBenenue (14)
BBognoe 3amstue. llenm u | Komnberorepnoe
3a/1aun Kypca. TexHnuka | 060pyaOBaHHE
1 0€301aCHOCTH.
2. TensioBble siBjeHus (12 4)
Paznoobpaszue teroBbiX | KommbrotepHoe
apieHuil. TernoBoe pacimupenue | o0opynoBaHue
2 TEl.
JlaGopaTopHas pabota O6opynoBanue st
«I3MeHeHMSI [UTHHBI Tella TPy nabopaTopHBIX paboT U
3 HarpeBaHuU U OXJIAKICHUN. YUEHUYECKUX OMBITOB
Temmonepenaua Habmonenue Ob6opynoBanue TUTST
TEIUIONPOBOIHOCTH BOJIBI U JIEMOHCTpAIHA
4 BO3/yXa.
JIaboparopHast pabota O6opynoBanue st
«3mepenue yaenbHON nabopaTopHbIX padoT u
TETIOEMKOCTH Pa3IINIHBIX VYCHUYCCKUX  OIBITOB
5 BELLECTBY. (Ha 0aze KOMILICKTOB
[1naBneHue u oTBEpAECBAHUE. s OIS
JlabopaTtopHas pabota «OTinBKa
6 napauHOBOIO COJIIATHKAY
JlaboparopHas padora ObopynoBanue s
«Habnronenue 3a naBieHneM nabopaTopHbIX padoT u
7 TBAA» YUEHUYECKUX OMBITOB
Pemenue onmumnuaaHbIx 3a1a4 Ob6opynoBanue TUTST
Ha ypaBHEHUE TEIUIOBOTO | IEMOHCTpaIuit
8 Oananca
Pemenne onuMmnuagHbIx 3a1a4 Ob6opynoBanue TUISE
9 Ha pacy€T TEIUIOBBIX MTPOIECCOB JIEMOHCTpAIUI
10 JIaGopartopus kpucTamiorpapuu.
HcnapeHue u KOHIEHCAIHS. Ob6opynoBanue TUISE
11 JIEMOHCTpAIUH
CoctaB atmocdepsl, Ob6opynoBanue TUIS
HaOJTI0IEHUE TIepexoa JIEMOHCTpAIIHHA
HEHACBHIIIEHHBIX MTapOB B
12 HaCBIII[EHHEIE.
BrnaxsaocTs Bo3ayxa Ha pasHbix | ObopymoBaHue TUTST
13 KOHTHHCHTAX JIEMOHCTpAIIHIA
3. DaexkTpudeckue siBjaeHus (84)
Muxkpomup. Mogenu atoma, ObopynoBanue TUTST
14 CyllecTBOBaBIIMe 10 Hayana XIX | nemoHcTpanuii
HcTtopust OTKpBITHS U NEHCTBUS KommerotepHoe
15 raJbBAHUYECKOTO JIEMEHTA obopynoBaHue
16 Ucropus CO3JIaHUs
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31eKTpOoGOpHOH

MaIIHHBI
OnsiTel BonbTa. Onekrpuueckuii | KomnbrotepHoe

17 TOK B 2JIEKTPOJIUTAX. o0opyIoBaHue
Pemenue onmuMnuaaneix 3a1a4 Ha | O6opynoBanue e

18 3aKOHBI IOCTOSIHHOTO TOKa JIEMOHCTpAIHi
Habuntonenue 3aBucuMocTu Ob6opynoBanue TUISt
COIIPOTHBIICHUS IPOBOIHUKA OT | IEMOHCTpAIHiA

19 TEeMIIePaTypBHl.
JIaboparopHast pabota ObopynoBanue s
«OrnpeeneHnue CTOMMOCTH nabopaTtopHbIX padoT u
M3PACXOJA0BAHHOU YYEHUYECKUX  OIIBITOB
ANEKTPOIHEPTUH (Ha 0a3e KOMIUIEKTOB
110 MOIITHOCTH noTpedutens u no | ans OI'D

20 CUETUHKY»
Pemienue onuMnuaaHeIx 3a/1a4 Ob6opynoBanue e

21 Ha TEIJIOBOE JICHCTBHE TOKA JIEMOHCTpAIH

4. DJIeKTPOMATrHUTHBbIE siBJIeHUd (34)
DNEeKTPOMarHUTHBIE SIBICHUS. ObopynoBanue JUTS
DNEeKTPOU3MEPUTEIbHbBIE JIEMOHCTpAIHi

22 IPUOOPEL.
MaruurtHas anomanus. | OGopynoBaHue TUISE
MaruuTtHrbie JIEMOHCTpALUI

23 Oypu
PaznoBumHoctn

24 AJIEKTPOJIBUTATEIICH.

5. Onrtuyeckue siBjeHus (74)
HcTounuku cBeTa: TEIIOBbIE, ObopynoBanue TUIS

25 JIOMUHECIIEHTHBIE JIEMOHCTpaIui
MHorokpaTHoe U300pakxeHue
npeaMeTa B HECKOJIBKHX TUTOCKHX

26 3epKajax.
N3roToBUTH MEPUCKOII U C €T0 O6opynoBanue s
TTOMOIIIBIO MIPOBECTH | JIEMOHCTpALIUi

27 HaOIIOICHUS
[IpakTHueckoe UCIoIb30BaHNE O6opynoBanue TUTST

28 BOTHYTBIX 3€pKaJl JEMOHCTpaLMH
3puTenbHbIE WITIO3UH, ObopynoBanue TUISt
MOPOYKAaeMble IPEIOMIIEHUEM JIEMOHCTpAIHiA

29 cBeta. Mupaxu.

30 Pa3BuTHEe BOJOKOHHOW ONTUKH
Hcnons3oBaHKe 3aKOHOB CBETA B

31 TEXHUKE

6. YesioBek u npupoaa (44)

32 ABTOMAaTHKA B Halllel )KU3HHU . KomnerorepHoe

33 Panuo u reneBunenue obopyiosanue
AJbTepHATUBHBIC HCTOYHUKN

34 sHepruu. Buabl anekTpocTaHunii
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KasiennapHo-temaTtudeckoe mijianmpoBanue 9 kiaace

Ne | Jlata
/1 | IPOBEACHUS
Ilnan | dakr

Tema 3auaTus

Hcnonb3oBanue
000py10BaHUSA
LHEeHTpa
eCTeCTBEHHOHAYYHOI
U TeXHOJIOTHYeCKOM
HanpaBJIeHHOCTeH
«Touxka pocray»

[IpUMEYaHUe

1. BBenenue (1)

BBonnoe 3anstue. Ilenmu wu | KomnerotepHoe
3a/1a4u Kypca. Texnuka | 06opynoBaHHe
1 0€30MMacHOCTH.
2. Kunemartuka (7 4)
Crnioco0bl onucanust Ob6opynoBanue s
2 MEXaHHYECKOTO JIBIKEHUS JIEMOHCTpAIH
[IpsimonuHeitHOE paBHOMEPHOE O6opynoBanne  Jyist
JIBUKCHHE o IJIOCKOCTH? | TEMOHCTpAIHiA
Cmotps
3 U3 KaKOW TOYKH HAOJIOIATh
OTHOCUTENBHOCTD JIBHXKCHHUSI. O6opynoBanue  Jyist
4 CnosxeHue IBUKEHUI. JIEMOHCTpAIui
Jlabopamopuvie pabomul: ObopynoBanue s
«M3ydyenue MBUKEHUSI CBOOOTHO | Ja0OpaTOpPHBIX padboT
najaromiero tena», «Mzydenue u YU4EHUYECKUX
3) JIBMOKCHMSI TEJIa 110 OKPY)KHOCTH» | OIBITOB
Kak u xyna nonerena sumineBas | OOopynoBanue Ui
Koctouka? Pacuer TpaekTopun JIEMOHCTpAIIHA
JBUKCHHSI TEJ U TIePCOHAXKEH
pacckas3oB P.Pacm> 0
6 MiroHxay3eHe
Hcropuueckasi peKOHCTPYKIIHS O6opynoBanne  Jist
OIIBITOB lanunes 10 | AIEMOHCTpALMI
OTIpeIeNIEHUIO0
7 YCKOpPEHHUS g.
Omnpenenennue CKOpOCTH ObopynoBanue ISt
PaBHOMEPHOTO IBHYKEHUS TPU JIEMOHCTpAIHiA
WCIIOJIb30BAHUY TPEHAKEPA
8 «OeroBast TOPOKKa.
3. Innamuxa (84)
Cuna Bonu, cuna yoexxaenus win | OOopynoBanue — uid
9 cuia - pu3nyeckasi BenuyuHa? JIEMOHCTpAIIHA
Jlabopamopnas paboma: O6opynoBanue st
10 «M3mepeHne macchl Tenay 1a00paTOpHBIX PpaboT
JIBr>keHue Tena 1o AEMCTBUEM " YICHHHYCCKHIX
11 HECKOJIBKUX CHJI OTILITOB
JIBM>KEHUE CUCTEMBI CBA3aHHBIX O6opynoBanne  JIst
12 Tea JIEMOHCTpAaIil
Jlabopamopnvie O6opynoBanue ams
pabomui: «3ydueHue TpeHHs | 1abOpaTopHbIX pPadoT
CKOJIbKEHUSD» u YUEHUYECKUX
13 ONBITOB
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JuHamuka paBHOMepHOro | O0opynoBaHue st

14 JBIKEHUS 110 OKPYKHOCTH JIEMOHCTpAINi
Uctopus paszButus | OGopynoBanue s
MpeICTaBICHUI JIEMOHCTpAaIui
0 Bcenennor. Conneunas

15 cucTema.
OTKpBITHS HA KOHYUKE TIepa. O6opynoBanue ISt
[lepBrbie UCKYCCTBEHHbBIE | AEMOHCTpaLUi
CIIyTHUKH

16 3emutn.

4. Umnyanc. 3aKoH coxpaHeHusi uMnyJibca (34)

17 Kax BbI IXTy Ha30BeTe... Kommnsroreproe
PeaktuBHOE JIBYDKEHUE B obopynosatine

18 MIPUPOJIE.
PaccnenoBanue [ITII ¢ momompto | KomnbsroTepHoe

19 3aKOHA COXPAHCHHS UMITYJIbCa obopyoBaHue

5. Cratuka (24)
Jlabopamopnas paboma: ObopynoBanue s
«OmnpeneneHue NeHTPOB Macc 1abopaTopHBIX paboT
Pa3IMYHBIX TeJ (TPU CIIOCO0a)» u YU4EHUYECKUX

20 OTIBITOB
[Ipumenenue npocteix | KommbroTepHoe
MEXaHH3MOB B CTPOUTEIILCTBE: OT | 00OPYyIOBaHUE
3eMJISIHKH 10

21 HeOockpeda

6. Mexann4yeckne Koje0aHusi M BOJHBI (34)

Bunet MasiITHUKOB u ux | ObopynoBanue  Jyist
22 KoJIeOaHuit JIEMOHCTpAIHi
23 UYro nepeHocut BosHa?
KonebarenbHble  cUCTEMBI B
24 MIPUPOJIE U TEXHUKE
7. DJIeKTPOMATHUTHBIE KOJIeOAHUS ¥ BOJHBI (24)
DKclepUMeHTalIbHast IPOBepKa KommnbroTepHoe
25 cBoicTB OM BOJIH. 00opyioBaHne
HccnenoBanue Kommnsroreproe
3JIEKTPOMArHUTHOTO o0opyoBaHue
26 n3nydenus CBU-neun
8. Onrtuka (44)
. U3roroBnenune monenu Kommnsroreproe
27 Kajieljockona. 000py10BaHue
DKcnepuMeHTaIbHas TPOBEpKa O6opynoBanne  Jist
28 3aKOHA OTPAKEHUS CBETA. JIeMOHCTpanui
Jlabopamopnas paboma: ObopynoBanue s
«3mepenne noka3zarens 1abopaTopHbIX paboT
MIPETOMIICHUS BOJBI» " YYECHHUYECKHX
29 OTIBITOB
Kak oTnuyarorcs mokasarenu Ob6opynoBanue s
30 MPEJIOMIICHUSI IIBETHOTO CTEKJIA JIEMOHCTpaIHi
9. ®du3uKa aToMa U ATOMHOT0 siApa (44)
[Tormomenne w  wucnyckanue | KomnerorepHoe
31 CBETa o0opynoBaHue
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aromamu. ONTHYECKHUE CIICKTPBEI.

N3mepenne KIIJ comneuHoit

32 Oarapeu
Brnusinue paagnoakTHBHBIX

33 M3JIYYCHHUH Ha )KHUBBIC OPTaHU3MBbI
CriocoOBbI 3amuThl OT

34 PaIMOAKTUBHBIX U3Ty4EHUI

KommnbrorepHoe
obopymoBaHue
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