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IlosicHUTEILHAA 3aIMCKA

PaGouast mporpamMma BHEYpOUHOU AesTeNbHOCTH «DU3MKa BOKPYT Hac» st 7 - 9 KimaccoB
coctaBiieHa Ha ocHoBe @DenepanbHOTO TOCYAAPCTBEHHOTO OOpa30BaTENbHOIO CTaHAapTa
OCHOBHOTrO o0miero oOpa3oBaHusi, 00pa3oBaTeIbHONW MpPOrpaMMe OCHOBHOTO  OOIIETro
obpazoBanuss MBOVY VYpeisckoii COILLI, yue6nomy mutany MBOY Ypeisckoii COIILI, mpumepHOi
porpaMMe OCHOBHOTO 00111ero oopa3oBanus 1o ¢pusnke (0a30BbIi YPOBEHB).

[Iporpamma paccuutana Ha 34 yacoB — 1 yac B Henmeno B 7 kiacce, 34 yacoB — 1 yac B

Heaelo B 8 kitacce, 34 yaca — 1 yac B Hezmenmo B 9 knacce. B 2024-2025 yueOHOM oy KPY:KOK
«Pu3nka BOKPYI Hac» Beaercs B 8 kiacce.
Jannas paboyas mporpamMma BHEYpOYHOH JAeATeNbHOCTH TOo ¢u3uke ansi 7 — 9 kiaccos
COCTaBJieHa C Y4ETOM METOJAMYECKUX PEKOMEHIAlMi Mo co3AaHHi0 M (YHKIIMOHUPOBAHHUIO B
00111€00pa30BaTENbHBIX OPraHU3ALMUAX, PACIIOJIOKEHHBIX B CEIBCKOH MECTHOCTM U MabIX
ropoaax, IEHTPOB OOpa30BaHUS E€CTECTBEHHO-HAYYHOW M TEXHOJOTHYHOW HAIPaBICHHOCTEH
(«Touka pocta») (yTBepXAEHbI pacnopsbkeHHMeM MuHucTepcTBa INpocBelieHus Poccuiickoit
Oenepanmn - ot 12.01.2021 r. Ne P-6) um mpemycMaTpuBaeT TMpOBEJACHUE 3aHATHH C
UCTIOJIb30BaHUEM 000pynoBaHus LeHTpa «Touka poctay

Ilnanupyembie pe3yabTaTbl OCBOCHHMST IPOrpaMMbl BHEYPOYHOH  JAeATEIbHOCTH
«3anumaresbHass ¢usuka» (¢ HcnojJb3oBaHueM oOopyroBaHusi «Touka pocra»)B 7-9
KJIaccax.

Peanuzanus nporpaMmbl CHOCOOCTBYET TOCTHKEHHUIO CIEAYIONINX Pe3yJIbTATOB:
JIn4HOCTHBIE:

B cdepe MTMYHOCTHBIX YHUBEPCAIBHBIX YU€OHBIX JEHCTBUIN ydaluxcs:

* y4eOHO-TTO3HABATEIbHBIM MHTEPEC K HOBOMY Yy4e€OHOMY MaTepualy M CIoco0aM pelieHus
HOBOI 3a7a4H;

* OpUEHTAIMs Ha NMOHMMaHHE MPUYUH ycliexa BO BHEY4YeOHOIl JesTeNbHOCTH, B TOM YHCJIE Ha
caMOaHaJ N3 U CAMOKOHTPOJb Pe3yJbTaTa, Ha aHAIM3 COOTBETCTBHS PE3yIbTaTOB TPeOOBAHUSIM
KOHKPETHOM 3a1a4H;

* CITIOCOOHOCTH K CaMOOILIEHKE Ha OCHOBE KPUTEPUEB YCIEIIHOCTH BHEYYEOHOH EATEIIbHOCTH;
Obyuarowuticss noayuum 603MONCHOCMb O POPMUPOBAHUSL:

* BHYTPCHHEW MO3WIMH IIKOJIbHHKA HAa YpPOBHE TIOJOKUTEIBHOTO OTHOIICHUS K IIKOJIE,
MOHMMAaHUS HEOOXOIMMOCTH YY€HHS, BBIPaKEHHOTO B MpeolialaHuu yuyeOHO-TI03HABATEIbHBIX
MOTHBOB;

* BRIPQKEHHON YCTOWYMBOHN yueOHO-TTI03HABATEILHON MOTHBAITUN YUCHUS,

* YCTOMYHMBOTO y4e€OHO-TT03HABATEILHOTO HHTEPECA K HOBBIM OOIIMM CIIOCO0aM pelIeHus 3a1ad.

MeTanpeameTrHbie:

B cepe peryasiTHBHBIX YHUBEPCATBHBIX YUSOHBIX NEHCTBUMA YUAIIUXCS:

* IJJAHUPOBATh CBOM JEHCTBUS B COOTBETCTBHM C IIOCTABJIEHHOM 3ajaueil M yCIOBUSMHU €€
peanu3anyu, B TOM YUCJIE BO BHYTPEHHEM IUIaHE;

* YUUTHIBATh YCTAHOBJICHHBIC NIPABMIIA B IUIAHUPOBAHUU U KOHTPOJIE CIIOCO0a PeICHHS;

* OCYILECTBIISITH UTOTOBBIN M MOIIATOBBI KOHTPOJIb 10 PE3YJIbTATY;

* OLICHUBATh NPABUJIBHOCTH BBIOJIHEHUS JEHCTBHUS HAa YPOBHE aJI€KBaTHOM pPETPOCHEKTUBHOMN
OLICHKU COOTBETCTBHSI pe3yJIbTaTOB TPEOOBAHUSAM JaHHOU 3aJjaui U 3aJJa4HOIl 00sacTy;

* aJeKBaTHO BOCIPUHUMATH IPEIJIOKECHHUS M OLICHKY YYMTEJICH, TOBApUILEH, POIAUTEIIEH U
JIPYTUX JIIOACH;

* pa3nu4arth croco0 U pe3yinbTaT AeHCTBHS.

Obyuarowuticss noayuum 603MONCHOCHb HAYYUMCAL:

* B COTPYAHUYECTBE C YUUTEJIEM CTAaBUTh HOBbIC yueOHBIC 3a1auH;

* IPOSIBJISITH NTO3HABATEIbHYIO HHULIMATUBY B Y4€OHOM COTPYAHUYECTBE;



* CAMOCTOSITEIBHO aJEKBaTHO OLICHMBATHh IPABWIBHOCTH BBINIOJHEHUS JEHUCTBUS U BHOCHUTH
HEOOXOMMBIE KOPPEKTUBHI B HCIIOJTHEHHUE KaK MO XOAYy €ro peaiu3alud, Tak U B KOHIIC
NENCTBU.

B cdepe no3HaBaTebHBIX YHUBEPCATBHBIX YUCOHBIX AEUCTBUM ydaluXxcsi:

* OCYLIECTBIISATh MMOUCK HEOOXOIUMON HMH(pOpPMAIMK JUIsl BBIIIOJHEHHUs BHEY4YEOHBIX 3aJaHUM C
UCITIOJIb30BaHUEM YUYEOHOH JHUTepaTtypel M B OTKPHITOM HH(GOPMAIIMOHHOM IPOCTPAHCTBE,
SHIMKJIONEINH, CHPaBOYHUKOB (BKJIIOYAasl dJIEKTPOHHBbIE, LIHU(PPOBBIE), KOHTPOIUPYEMOM
POCTPAHCTBE

NurtepHera;

* OCYIIECTBJIATH 3amuch ((Pukcanuio) BEIOOPOUHON HMH(pOpMaIMU 00 OKpy’KalolleM MHUpe U O
cebe caMoM, B TOM YHCJIE ¢ TOMOIIbI0 HHCTpyMeHTOB VKT

* CTPOHUTH COOOIIEHHMS, POEKTHI B YCTHOM U MUCbMEHHOMU (opMme;

* IPOBOJIUTh CPAaBHEHHE U KJIACCU(PUKALMIO MO 3aJaHHBIM KpUTEPUSIM;

* yCTaHaBJIMBATh IPUYMHHO-CIICACTBEHHBIE CBSI3U B U3y4aeMOM KpyTe SBICHHII;

* CTPOWTH pacCyXIeHHss B (popMe CBS3M MPOCTHIX CYXKIEHUH 00 OOBEKTE, ero CTPOCHUH,
CBOMCTBaX U CBS3aX;

Obyuarowuiics NOIYYUm 603MOACHOCIb HAYYUMbCA.!

* OCYILIECTBIISITh PACUIMPEHHBIN MOUCK UHPOPMALIMHU C UCTIOIB30BAHUEM PECYPCOB OMOIMOTEK U
cetu MuTepHerT;

* 3amMchiBaTh, (UKCUPOBaTh MHGOPMAIMIO 00 OKPYXAlOIIUX SBICHUSIX C IOMOIIBIO
unctpymentoB UKT;

* OCO3HAHHO U MPOU3BOJILHO CTPOUTH COOOIIEHHS B YCTHOU M MUCbMEHHOH (popme;

* OCYIIECTBJIATH BBIOOp HambOojee d3(HhPEeKTUBHBIX CITOCOOOB pelieHus 3aja4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBHUH;

* CTPOMTBH JIOTUYECKOE PACCYKIECHHE, BKIIIOYAIOIIEE YCTAHOBIIEHHUE NPUYMHHO-CIIEICTBEHHBIX
CBsI3EH;

* MOTYT BBIMTH Ha TEOPETHUYECKUI YPOBEHb pEIIEHHs 3a/ad: pelIeHHE IO ONpEeACICHHOMY
IUIaHy, BJIAaJICHHUE OCHOBHBIMHU IMPUEMAMH PELICHUs, OCO3HAHUS AEATENBHOCTU IO PELICHUIO
3a1auu.

B chepe KOMMYHMKATHBHBIX YHUBEPCAIbHBIX yUEOHBIX IEHCTBUI yJaluXcs:

* AQJCKBAaTHO MCIOJIb30BaTh KOMMYHHMKATHUBHBIC, INPEXKAE BCETO - PEYEBBIC, CPEACTBA U
peleHus pa3IMYHBIX KOMMYHUKAaTUBHBIX 3a/1a4, CTPOUTH MOHOJIOTHYECKOE COOOIICHHE, BIaICTh
JMAJIOTHYECKON (POpMON KOMMYHMKALIMU, MCIIOIb3Ys, B TOM YHCIE CPEJICTBA U MHCTPYMEHTHI
HUKT 1 aucTaHImUOHHOrO OOIIEHHUS;

* JIOIyCKaTh BO3MOXKHOCTB CYIIECTBOBAHUS Y JIIOACH Pa3IMYHBIX TOYEK 3PEHHUSA, B TOM YHCIIEC HE
COBMAAIONIUX C €ro COOCTBEHHOM, U OPUEHTHPOBATHCS HA IMO3UIMIO MapTHEpa B OOIICHUU U
B3aMMOJICHCTBHH,

* YYMTHIBATh pa3HbIE MHEHUS U CTPEMUTHCS K KOOpAMHAIMM pA3IUYHbIX IO3ULUH B
COTPYHUYECTBE;

* hopmynupoBaTh COOCTBEHHOE MHEHHE U TIO3ULIUIO;

* IOrOBapUBaTbCS U MPUXOIUTH K OOIIEMY PEIIEHUIO0 B COBMECTHON JIEATEIBHOCTH, B TOM YUCIIE
B CUTYallUU CTOJKHOBEHUS NHTEPECOB;

Obyuarowuiics nOIyuUm 603MOACHOCIb HAYYUMbCA!

* YUUTBIBATh U KOOPJMHHUPOBATH B COTPYIHUYECTBE OTIIMYHBIE OT COOCTBEHHON MO3HULIMHU JAPYTUX
TIOACH;

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

* IOHUMATh OTHOCUTEIBHOCTh MHEHHUH U MOJXO0JI0B K PEILIEHHUIO MPOOJIEMBI;

* apryMEHTUPOBAaThb CBOIO IO3ULHUI0 U KOOPAMHUPOBATh €€ C MO3ULUAMM IapTHEPOB B
COTPYAHUYECTBE MPU BBIPA0OTKE OOLIETO PELIEHNs B COBMECTHOM 1€ TEILHOCTH;

* 3ajaBaTh BOIPOCHL, HEOOXOJOMMBIE Ui OpraHU3alid COOCTBEHHOM JEATENBbHOCTH U
COTPYIHUYECTBA C IAPTHEPOM;



®* OCYHLICCTBIIATH B3aMMHBIN KOHTpPOJIb M OKa3bIBaTb B COTPYAHUUYCCTBC H606XOIII/IMyIO
B3aMMOIIOMOIIb.

IIpenmeTrHble:

- OpHUEHTHPOBAThCS B SBICHUAX U OOBEKTaX OKPYXKAIOUIETO MHUpA, 3HATh TPaHUIBl HX
IPUMEHUMOCTH;

- IOHUMATh OlpeieieHHs (PU3NUECKUX BEIHMUMH U IIOMHUTH OIpeAesione GopMyIbl;

- MOHUMATh KaKuM (PU3MUYECKUM MPUHITUTIIAM U 3aKOHAM MOJYUHSIOTCS T€ WM HHBIE OOBEKTHI U
SBJICHUS IPUPOJIBL;

- 3HaHHE MOJEIH MOKCKa PeIICHHH JUIs 3a1a4 10 (pHU3HKE;

- 3HaTh TEOPETUYECKHE OCHOBBI MAaTEMAaTUKH.

- IPUMEYaTh MOJIENIN SBJICHUN U 00BEKTOB OKPYKAIOLIETO MUPA;

- AaHAJIU3UPOBATh YCIOBUE 3a/1a4H;

- nepepopMynupoBaTh U MOJECIUPOBATH, 3aMEHATh UCXOAHYIO 3a/1a4y JAPYTO;

- COCTaBJIATH IJIaH PEIICHUS;

- BBIIBUI'AaTh U IPOBEPSATH MPEJIaracMble JUUIsl pELIEHUS THIIOTE3BL;

- BJIQJIEThb OCHOBHBIMU YMCTBEHHBIMH OIIEPALAMH, COCTABISAIOIIMMU MOUCK PEIICHUS 3a1a4H.

Copep:xxaHue NporpaMMbl BHEYPOUYHOI 1eSITeJIbHOCTH
7 kaacce

BBenenue. Brognoe 3anstue. llemn u 3agaun kypca. TexHrnka 6€30macHOCTH.

PoJib 3xcniepuMeHTa B )KU3HH YeJI0BeKa.

Teopus: I3yunTh OCHOBBI TEOpHM morpemHocTed. I[lorpemHocTd OpsiMbIX M KOCBEHHBIX
W3MEPEHU, MaKCUMaJibHasi TMOTPENIHOCTh KOCBEHHBIX HM3MEPEHUH, Y4YeT MOIrPeIIHOCTEN
U3MepeHuil npu moctpoeHuu rpadukoB. [IpencraBieHue pe3yabTaToB HU3MEpEeHUH B ¢opme
Tabnuil ¥ rpaduKoB.

Ilpaxmuxa: OCHOBBI TEOPUU MOTPEIIHOCTEN NIPUMEHSATh NPU BBIIOJHEHUH KCIIEPUMEHTAIbHBIX
3a/1a4, MPaKTUIECKUX paboT. (¢ ucnojib3oBanueM odopynoBanusi «Touka pocray)
Xapakmepucmuka 0CHOBHBLX U008 0esIMENbHOCHIU!

[IpuBoanTH TIpUMEPHI OOBEKTOB M3ydeHUsT (PU3MKH ((PU3HYECKUE SBIICHUS, (PU3UUECKOE TEo,
BEIIECTBO, (Qu3nueckoe moje). Habmogate W aHanM3upoBaTh  (PU3MUYECKHE  SBJICHUSA
(pukcupoBaTh U3MEHEHUS CBOMCTB OOBEKTOB, CPABHUBATH MX M 0000maTh). [To3HaKOMHUTHCS €
HKCIIEPUMEHTAIBHBIM METOJIOM HCclieioBaHus Npupoabl. COopka mpuOOpPOB U KOHCTPYKIIHI.
Hcnonp3oBaHne H3MEpPUTENbHBIX NPUOOPOB. BrimonHeHne 1ab0paTOpHBIX W MPAKTUYECKHX
pabot. /lmarHoctmka M yCTpaHEHHME HEUCHpPaBHOCTEHNPUOOPOB. BricTpanBaHue rUmoTe3 Ha
OCHOBaHUU UMEIOIINXCS JaHHBIX.

Mexanuka.

Teopus: PaBHOMEepHOE U HEpPaBHOMEpHOE ABMKeHHe. [ 'paduueckoe mpeacTaBieHUe IBUKCHUS.
Pemenune rpaguueckux 3anad, pacdyer MyTH U CPEJHEH CKOPOCTH HEPABHOMEPHOTO JBMXKEHUS.
[Tonsitue muepuuu u uHepTHocTU. llentpoOexnast cuna. [IpumeHeHune mAaHHBIX (U3HUECKHUX
MOHSITUN B KU3HEJEATEILHOCTH yesioBeka. Cuia ynpyrocTtH, cujia TPEHHUs.

IIpakmuka: ViccnenoBanne 3aBUCUMOCTH CHJIBI YIPYIOCTH, BO3HHUKAIOIIEH B MPYXHUHE, OT
crernieHu nedopmanuu npyxuHsl. OnpeneneHue koddduuuenta TpeHus Ha TpuOomerpe. (¢
HCNOJIb30BaHNeM odopynoBaHus «Touka pocray)

HccnenoBanue 3aBUCMMOCTH CHIIBI TPEHUS OT CUJIBI HOPMAJIBHOTO J1aBJIEHUS.

Xapaxkmepucmuka 0CHOBHbLX U008 0esIMeNbHOCTU.

Amnanuz Tabnun, rpagukos, cxem. [Tonck o0ObsicHeHUsT HAabMOAaeMbIM cOObITUAM. OmpeneneHue
CBOMCTB pUOOPOB IO YEepTeKaM U MOJEISIM. AHAIN3 BO3HUKAIOIIUX MPOOIEMHBIX CUTYyallUH.
N3ob6pakaTh cucteMy KOOpAMHAT, BBIOMpATh TEJIO OTCYETa M CBA3BIBATH €r0 C CHUCTEMOM
KoopauHar. Mcnonp30BaTh CHCTEMY KOOPAMHAT IS M3YYEHHS MPSMOJIMHEHHOrO JBHUKEHUS
tena. COopka mnpuOOpPOB M KOHCTpYKIuMil. lMcrmonb30oBaHWE W3MEPHUTENbHBIX MPHOOPOB.
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BrimonHenue 1a00OpaTOpPHBIX M MPAKTHYECKUX DPAOOT (¢ MCMOJIb30BAHHEM 00OpPYI0BaAHMA
«Touka pocrta»). /lnarHOocTHKa W YCTpaHEHHME HEWCIpaBHOCTEW NpuOOpoB. BricTpamBanue
TUIIOTE€3 Ha OCHOBAaHMU HUMEIOUMXcAd JaHHbIX. KOHCTpyupoBaHHE U MOJEIMPOBAHUE.
BrimontHeHNE 3amaHuii IO yCOBEPIIEHCTBOBAHHWIO MPUOOPOB. Pa3paboTka HOBBIX BapHaHTOB
onbIToB. Pa3paboTka M mpoBepka METOIMKH SKCIEPHUMEHTAIbHOM paboTel. Pabora B ManbIx
rpynnax. AHaJIM3UPYIOT, BbIOMpPAIOT W  OOOCHOBBIBAIOT CBOE  peIlleHue, JACHCTBHUSL.
IIpencraBiaeHue pe3yapTaTOB IApHOM, IPYIIIOBOM JEATEIBHOCTH. Y4YacTHE B JAUAJIOrEe B
COOTBETCTBUU C IPABUIAMH PEYEBOIO ITOBEACHUS.

I'mapocraruka.

Teopus: 3akon Apxumena, 3akoH Ilackans, ruapocTaTUYECKOE aBIICHHE, COOOIIAIOITUECS
cocyzbl, THPABINYECKUE MAILIUHBI.

Ilpakxmuka: 3a0auu: BHITAJKWBAIONIAs CHUJIAa B PA3JIMYHBIX CHCTEMax; MNpuUOOphl B 3aJayax
(cooOmarommuecs COCybl, THAPABINYECKUE MAIIIUHBI, phIYard, OJIOKH).

OKCIIEpUMEHTAJIbHBIE 3aJaHUS:

1 )u3mepenue cunsl Apxumena,

2)u3MepeHrue MOMEHTA CHJIBI, JICHCTBYIOIIETO Ha phIyar,

3)uzmepeHuepaboTsl CHIIBI YIPYTOCTH TPU MOJbEME Ipy3a C MOMOIIBIO IMOABHKHOTO WU
HEIMOABMKHOTO OJI0OKa(C HCMOIb30BaHHeM o0opyaoBaHus «Touka pocTay)

XapakmepucmuKka 0CHOBHBLX U008 0esIMENbHOCHIU!

Ananmu3 Tabmun, rpadukos, cxem. Ilouck oObsicHeHuss HabmomaeMbpiM coObITHAM. COOpKa
npubOpoB W KOHCTPYKIMHA. Mcrmonb3oBaHWE M3MEPUTEIbHBIX MNpUOOPOB. BrimomHeHue
1a00paTOPHBIX M MPAKTHYECKUX padoT. /[narHocTuka U ycTpaHeHHE HEMCIIPAaBHOCTEN TPUOOPOB.
BricTpauBanne THUMOTE3 HAa OCHOBAaHMM HUMEIOMIMXCS JaHHBIX. KoHcTpyupoBanue u
MozaenupoBanue. Pabora B MasbIx rpynmnax. AHAJIU3UPYIOT, BRIOMPAIOT U OOOCHOBBIBAIOT CBOE
pemenue, neWcrBus. lIpencraBiieHne pe3ynbTaTOB IMApHOM, TIPYIIIOBOM  JEATEIBHOCTH.
[ToaroToBka cooOIIEeHWH W JOKJIAQN0B. YYacTHE B JHAJIOT€ B COOTBETCTBHHM C IpaBUIIaMHU
pEYEeBOroO NOBEACHUS.

Craruka.

Teopus: bnok. Ppiuar. PaBHOBecue TBEpABIX Tel. YCIOBUS paBHOBECHA. MOMEHT CHIIBL.
IIpaBuno momentoB. lleHTp TskecTu. lccinenoBaHue pas3iIMyYHBIX MEXAaHUYECKUX CHUCTEM.
Komb6unupoBaHHbIe 3aJ1a4l, UCTIOIb3Ysl YCIOBUS PAaBHOBECHS.

Ipaxmuxa: N3rotoBieHne paboTArOMIeH CUCTEMBI OJIOKOB.

Xapaxkmepucmuka 0CHOBHbLX U008 0esIMeNbHOCU.

Amnanuz Tabnun, rpagukos, cxem. [Tonck o0ObsicHeHUsT HAbMOAaeMbIM cOObITUAM. OmpeaeneHue
CBOMCTB pUOOPOB IO YEepTeKaM M MOJEISIM. AHAlIM3 BO3HUKAIOIIUX MPOOIEMHBIX CUTYyallUH.
HaGmonate neiicTBHe mMpOCTHIX MexaHU3MOB. llo3HakoMHTBCS ¢ (PU3UYECKONW MOMAEIBIO
«abconmoTHO TBEpIOE Tenoy». PemaTe 3amaun Ha NMpUMEHEHHE YCIOBUsA(IIpaBHia) paBHOBECHUS
peruara. llpumeHsaTs ycnoBue (NPaBHIIO) paBHOBECUs pblyara Ijs OOBSICHEHHUS JCHCTBUS
pPa3IUYHBIX HMHCTPYMEHTOB, HCIIOJIb3yeMbIX B TexHHMKEe U B ObiTy. COopka mnpuOOpoB Hu
KOHCTpYKUUH. cronb30BaHNe H3MEPUTENbHBIX NPUOOPOB. BrimonHeHne 1abopaTOPHBIX H
MpakTHYeCKuX padoT. JlmarHocTrka mycTpaHEeHHE HEWCIpaBHOCTEH mpubOopoB. BricTpamBaHue
TUIIOTE€3 Ha OCHOBAaHMU HUMEOUMXcd JaHHbIX. KoOHCTpyupoBaHHE U MOJEIMPOBAHUE.
BrimontHeHNE 3amaHuii IO yCOBEPIIEHCTBOBAHHWIO MPUOOPOB. Pa3paboTka HOBBIX BapHaHTOB
onbIToB. Pa3paboTka u mpoBepka METOMKH 3KCIIEPUMEHTAIBHONU PaOOTHI.

PaGota B MmambIx rpynmax. AHAIW3UPYIOT, BBIOMPAIOT UM OOOCHOBBIBAIOT CBOE pEIICHHE,
neucreus. IlpencraBiaeHue pe3ysbTaTOB IMApHOM, TIPYNIIOBOM JAesTenbHOCTH. IloaroroBka
coo01ieHuit U 10kIaa0B. OCYIIECTBISAIOT CaMOOLIEHKY, B3aUMOOLIEHKY AESTeIbHOCTH. Y4JacTue
B IMAJIOTE B COOTBETCTBUU C NIPAaBUIIAMH PEUEBOT0O IIOBEICHUS.

8 kmacce
TenoBbIe ABJIEHNUA.

TennoBoe pacimupenue ten. [Iporeccs miaBieHus U 0OTBepAeBaHMs, UCIIAPEHUS U
KoHJeHcauuu. Teronepenada. BiakHOCTh BO3/lyxa Ha pa3HbIX KOHTUHEHTAX.



HHemoncmpayuu: 1. Habmonenue TassHus b2 B BOJE.
2. CKOpOCTh UCHIAPEHUSI PA3TUYHBIX KUIKOCTEH.

3. TerutoBbIe ABUTATENN OYIyIIETO.
Jlabopamopuvie pabomul (¢ McnoJib30BaHueM o0opyaoBanus «Touka pocray)

1. I3sMeHeHus JUITHHEI TeJa MPU HarpeBaHUH U OXJIKICHUH.
2. OtnuBKa napauHOBOTO COJIIaTHKA.

3. HaGmroieHue 3a ruiaBjIeHueM JibJa
4. OT 4yero 3aBUCUT CKOPOCTh UCHAPEHUS KUJIKOCTH?

5. HaGmroieHue TeronpoBOAHOCTH BOJIBI U BO3/IyXa.
Xapaxkmepucmuka 0CHOBHbLX 8UO08 0esIMeNbHOCTU.

CamocrosTenbHO (HOPMYIHPYIOT TO3HABATEIBHYIO 3a/lady. YMEIOT C IMOMOIIBIO BOIPOCOB
noOBIBaTh  HemocTarolryro uHpopmarmio. Mcrnonap30BaHue HM3MEPUTENBHBIX — TPHOOPOB.
Breimonmnenue 1aboOpaTOpHBIX ¥ TpaKTHYECKUX paboT. JluarHocTuka ©  yCTpaHEHHE
HEUCHpaBHOCTEH mpubopoB. BricTpamBaHue TMIIOTE3 HAa OCHOBAHMM MMEIOIIMXCS JAHHBIX.
KoHcTpynpoBanue 1 MoJenupoBaHue.

BrimontHeHNE 3amaHuii IO yCOBEPIIEHCTBOBAHHWIO MPUOOPOB. Pa3paboTka HOBBIX BapHaHTOB
onbIToB. Pa3paboTka M mpoBepka METOIMKH SKCIEPHUMEHTAIbHOM paboTel. Pabora B ManbIx
rpynnax. AHaJIM3UPYIOT, BbIOMpPAIOT W  OOOCHOBBIBAIOT CBOE  peIlleHue, JACHCTBHUSL.
IIpencraBiaeHue pe3ynapTaTOB IIAPHOM, IPYIIIOBOM [EATEIBHOCTH. Y4YacTHE B JAUAJIOrEe B
COOTBETCTBUHU C MPABUIIAMH PEUEBOTONOBEICHHUS.

JJIeKTPUYeCKUE SABJICHUS.

Mukpomup. Mogenu aroma, cymecrsoBasmue 10 Hadana XIX. Mctopust OTKpbITUS U JE€HUCTBUS
rajgbBaHUYECKOro 3JjeMeHTa. Mcropus cosmanus saektpodopHoi MamuHbl. OnbiT BonbTa.
DIEKTPUUECKHUI TOK B JIEKTPOIUTAX.

Jlemoncmpayuu. (¢ icnojib3oBanueM odopynoBanus «Touka pocray)

1. Moaenu aToMOB.

2. 'anbBaHUYECKUE PTIEMEHTHI.

3. Pabota snexkTpodopHOMMAIIUHBI.

4. OnpbiTel BonsTa 1 I'anbBanmy.

Jlabopamopuvie pabomul:

1. Co3nanue rajJbBaHUUYECKUX 3JIEMEHTOB U3 MOJAPYYHBIX CPEICTB.

2. DNEKTPUYECKUIN TOK B KUJKOCTSIX.

Xapaxmepucmuka OCHOBHBIX BUJIOB JIEATENBHOCTH:

VYpaBistoT CBOEH MO3HABATEILHONW W y4eOHOH ACATEIHHOCTBHIO TMOCPEICTBOM ITOCTAHOBKH
Lesel, IUIAaHUPOBAaHUs, KOHTPOJIS, KOPPEKLHMHM CBOUX JCHUCTBUNM U OLCHKUA YCIEIIHOCTH
ycBoeHUs1. CpaBHHMBAIOT CIOCOO W pe3yibTaT CBOMX JEHCTBHM C 0Opa3loM - JIMCTOM
compoBoxacHus. OOHAapYKHUBAalOT OTKJIOHEHUS. OOAYMBIBAIOT MPUYUHBI OTKIOHCHHI.
OcCy1IecTBISIIOT CaMOKOHTPOJIb UB3aUMOKOHTPOJIb. cnonb30Banue u3MepuTenbHbIX IPHUOOPOB.
Breimonnenue 1ab0OpaTOpHBIX M TpakTHYECKUX paboT. JluarHoctuka ©  yCTpaHEHHE
HEUCHpaBHOCTEH mpubopoB. BricTpamBaHue TMIOTE3 HAa OCHOBAHMM MMEIOIIMXCS JAHHBIX.
KonctpynpoBanue u MoaeaupoBaHue.

DJIeKTPOMArHUTHbIE SIBJICHUS.
MarautHoe Tojie B BemiecTBE. MarHuTHas aHoManus. MarHuTHele Oypu. PasHoBumHOCTH
AIIEKTPOU3MEPUTENIBHBIX PUOOPOB. Pa3HOBUIHOCTH 3IIEKTPOABUTATEIICH.
Jlemoncmpayuu (¢ ucnoJib3oBanuem odopynoBanusi «Touka pocray).
1. HaI‘JISII[HOCTB IIOBCACHHNA BCIIICCTB B MArHUTHOM II0JIC.
2. IIpe3eHTariuu OMarHUTHOM T10JI€ 3EMJTH 1 O MAarHUTHBIX OYypsiX.
3. JleMOHCTpaIust pa3HOBUIHOCTEH JIEKTPOU3MEPUTEIBHBIX IPUOOPOB.
4. HarnsgHOCTh pa3HOBUIHOCTEM JIEKTPOABUTATENEH.
Jlabopamopnwvie pabomui: 1. UccnenoBanue pa3iudaHbIX dJEKTPOU3ZMEPUTENLHBIX TPHOOPOB.
Xapaxmepucmuxka 0CHOBHbIX 8UO08 OesIMeNbHOCMIL:



VYHpaBisitoT cBOEH IMO3HABATENbHON M y4eOHOUM JesTeIbHOCThIO IOCPEACTBOM IOCTAHOBKH
LeNeH, IUIAaHUPOBAHMSA, KOHTPOJIA, KOPPEKIHMH CBOMX JACUCTBHH M OLEHKH YCIICIIHOCTH
ycBoeHus. CpaBHHMBAIOT CIOCOO W pe3yiabTaT CBOMX JEMCTBUH € 00pa3sloM - JHCTOM
conpoBokaeHUA. OOHapyXUBalOT OTKJIOHEHUs. OOQyMBIBalOT NPUYMHBI  OTKJIOHEHUIL.
OcCy1IEeCTBIISIIOT CAMOKOHTPOJIb UB3aUMOKOHTPOJIb.

Onruyveckne siBJICHUS.

HcTrouHrMKy cBETa: TEIUIOBBIC, JIOMHHECIIEHTHBIE, UCKYCCTBEHHBbIE. M3roToBiieHHE KaMmepsl -
o0CKypa U HCCIeOBaHHE H300pa)KEHUsI C MOMOILIBI0 MoJend. MHOrokpatHoe H300pakeHHe
IpeaMeTa B HECKOJIBKUX IUIOCKHUX 3€pKajiax. M3roroBUTh MEPUCKON U € €ro MOMOUIBIO POBECTU
HaOmoneHusi. [IpakThdeckoe UCHONB30BaHWE BOTHYTHIX 3€pKall. 3pUTEIbHBIC WILTIO3HH,
MOPOKIaeMbIEIPEIOMIIEHUEM CcBeTa. Mupaxu. Pa3Butre BoJIOKOHHOM onTuku. Mcnosib3oBanue
3aKOHOB CBETA B TEXHUKE.

Jlemoncmpayuu(c ucnosib3oBaHueM ooopyaoBanusi «Touka pocray)

1. PaznuuHble MCTOYHUKYU CBETA.

2. N3o0paxenue mpeaMeTa B HECKOJIBKUXIUTOCKUX 3epKaiax.

3. 300paxxeHne B BOTHYTHIX 3epKajax.

4. Mcnonp30BaHue BOJIOKOHHOW ONTHUKHU.

5. YcrpoiictBo (hoToanmaparoB, KHHOPOSKTOPOB, KaJIEHIOCKOIOB.

Jlabopamopuvie pabomol:

1. 3rotoBneHne kaMmepsl - 00CKypa U UCCIICIOBAHIE U300paKEHUS C IOMOIIBI0 MOJICIH.

2. [IpakTyeckoe MpUMEHEHHUE TIOCKUX 3E€pKall.

3. [IpakTUueckoe UCIOIb30BAHUE BOTHYTHIX 3€pPKaJl.

4. V3rotoBrieHre MEPUCKOIIa U HAOITIOACHUS C TIOMOIIBIO MOJICITH.

Xapakmepucmuka 0CHOBHBLX U008 0esIMENbHOCHIU!

VYpaBisoT CBOECH TO3HABATEILHONW W y4eOHOH ACATEIHHOCTBHIO IMOCPEICTBOM ITOCTAHOBKH
1esnei, IUIAaHUPOBAaHWsA, KOHTPOJIS, KOPPEKIHMH CBOUX JCHCTBUHA W OLIEHKH YCHEIIHOCTH
YCBOCHHUSA. BBIIENSIIOT U (QOpMYIHPYIOT MO3HABATEIBHYIO II€Nb. BBIICISIOT KOJIHMYECTBEHHBIC
XapaKTepUCTUKU OOBEKTOB, 3a/JaHHble cioBaMU. [IpMHMUMAOT mO3HABaTEeNbHYIO LEIb U
COXPAHSIIOT €€ TPU BBITOJTHEHUNYUYEOHBIX NeicTBUi. OCO3HAIOT CBOM JeUCTBUSA. VIMEIOT HaBBIKU
KOHCTPYKTHUBHOTO OOIIIEHUS B MaJbIX TPyIIax.

Yesi0BeKk U mpupoaa

ABTOMaTHKa B Hauleil xu3HU. [Ipumephl UCONb30BaHUS aBTOMAaTUYECKUX YCTPOICTB B HayKe,
Ha mpousBojacTBe M B ObiTy. CpenctBa cBsa3u. Pagno u TeneBuiaeHue. AbTepHaTHBHbBIE
UCTOYHUKHU dHepruu. Busl anekrpocranimii. Heo0X0oaAuMOCTh SKOHOMHH MPUPOIHBIX PECYPCOB
U HCIIOJIb30BAaHUS, HOBBIX SKOJOTMUYHBIX U Oe3omacHbIX TexHosoruil. Hayka m OezomacHOCTH
JIOJICH.

Jlemoncmpayuu. 1. hoTOMaTepranbl U CIANIBI 10 TEME.

Jlabopamopnwvie pabomoi: 1.MI3yuenne nelCTBUN CPEICTB CBSA3U, PAIUO U TEICBHUICHUSI.
Xapaxkmepucmuka 0CHOBHbLX 8UO08 0esIMeNbHOCU.

CamocTosaTeTbHO  (OPMYNIHMPYIOT TO3HABATENBHYIO 3aJady. YMeET (WId pPa3BUBAIOT)
CITOCOOHOCTH € TIOMOIIBI0 BOTIPOCOB T0OBIBATh HEAOCTAOIIYIO0 HH(POPMAIIHIO.

9 kjaacc

KunemaTuka

Cnioco0OnbI onucanus MeXxaHU4IecKoro nBrkeHus. Cucrema orcuera. [IpsMmonuHeiiHOe TBIKEHHE.
[IpssMOnMHENHOE PAaBHOMEPHOE IBHKEHHE II0 IUIOCKOCTH. IlepemenieHue U CKOpPOCTb IIPU
PaBHOMEPHOM IPSMOJMHENHOM [JBWKCHUHM IO IIIOCKOCTH. OTHOCUTEIBHOCTH [JBUKCHMS.
Cnoxenue naBwkeHud. IIpuHIMII He3aBUCUMOCTH JBWKeHUH. KpHBoIMHENHOE IBUKEHHE.
JIBikeHue Tena, OpOIIEHHOrO IOJl YIVIOM K TOpPU30HTY. PaBHOMepHOE [ABMXKEHHME 10
OKpPYKHOCTH. YTi0Bas ckopocTs. [lepuon u yacrora Bpamenus. CKopocTb



U YCKOPEHHE MPU PAaBHOMEPHOM JIBUKEHUHU 110 OKPY>KHOCTH.
Jlabopamopuvie pabomul(c ucnoJb30BaHueM 000pyaoBanusi «Touka pocray):
1. W3ydenme nBm>xeHus: CBOOOJHO MAIAIOIIETO Tea.
2. HW3ydeHue IBMXKEHUA MO OKPYKHOCTH.
Ilpumepnvie memvl NPOEKMHBIX U UCCIE008AMENLCKUX PADOM.:
1. OmpegneneHue CKOPOCTH PAaBHOMEPHOTO MABMXKCHMSI NpPU HCIOJIb30BAaHUHM TpPEHaXKEpa
«0eroBast TOPOKKa.
2. Hcropuueckas pEKOHCTPYKIMS ONBITOB lamuies 10 ONpenesieHHI0 YCKOPEHUS
CBOOOHOTO MAICHUS TE.
3. TlpuHIuner paboTel TPUOOPOB JIJIsT U3MEPEHUS CKOPOCTEN U YCKOPEHUM.
4. Tlpumenenue cBOOOJHOTO MAJCHUS IS U3MEPEHHSI PEaKIIMU YETIOBEKA.
5. Pacuer TpaexkTopuu IBHKEHUS NEpCOHAXKEN paccka3oB P.Pacrb.
Xapakmepucmuka OCHOBHBIX 6U008 OesmelbHOCmuU. YTeHHEe U OOCYXJIEHUE TEeKCTa cTaTel
MHTEPHET-CATOB, 00CYX/IE€HHE [OKIAaJ0B U TMPE3CHTalUi, COCTABIIEHWE U pEUIeHHE 3ajad,
o0cyxaeHue crmoco0oB perierus (moaroroska k OI'D o puzuke).

Jlunamuka
Nuepumansubie cuctembl oTcuera. Cuna. 3akoHbl HproToHa. JIBHkeHHME Tena moja JIeMCTBUEM
HECKOJbKUX CHJ. JIBUKEHUE CUCTEMBbl CBA3aHHBIX Tes. JMHAMUKa PaBHOMEPHOTO JBUXKEHUS
MAaTepUAIbHON TOYKHU IO OKPYKHOCTH. Kiacchl cuil. 3aKOH BCEMUPHOTO TATOTEHHS. J[BUKEHME
miaHeT. MckyccTtBennble cyTHUKU.ConHeuHast cuctema. Mctopust pa3BUTHS TIPEICTABICHUNA O
Bcenennoit. Ctpoenue u 3Bostonus BeeneHnoil.
Jlabopamopnwvie pabomvi(c UcnoJib30BaHUEeM 000pynoBanns «Touka pocray):
1. V3mepeHue Macchl Tesa ¢ UCIOIb30BaHUEM BEKTOPHOTO Pa3IOKEHUS CUITBL.
2. W3yuyeHue KUHEMAaTUKH U JAUHAMUKU PABHOYCKOPEHHOI'O JBWXEHHUS (Ha mpuUMepe
MaluHbl ATBy1a).
3. HN3ydeHue TpeHUs CKOIbKEHUS.
Ipumepnvie memvl NPOEKMHBIX U UCCIE008AMENLCKUX PADOOM.:
1. Hctopuueckas pekOHCTpyKIMa onbIToB KymoHa u  AMOHTOHa IO OMNPENETICHHUIO
BEJTUYMHBI CUJIbI TPEHUS CKOJIbKEHUS.
2. IlepBbie UICKYCCTBEHHBIE CIYTHUKHU 3€MJIH.
3. Kak ornuuarorcs MexaHM4eCKue MpoIecChl Ha 3emiie OT MEXaAHWYECKUX IMPOILIECCOB B
KocMoce?
4. Tena Conneunoii cuctembl. OTKpBITUS HA KOHYUKE TIEPA.
Xapaxkmepucmuka OCHOBHBIX U008 OesimelbHOCMU: YTeHUe W O00CYXKJIEHHE TeKcTa craTei
WHTEPHET-CAUTOB, OOCYXKICHHE MOKIANI0OB M TPE3CHTAllMi, COCTABICHWE W pEIICHHE 3ajad,
obcyxaeHue crnoco0oB pemreHus (moarotoska k OI'D mo dusuke).

NMmnyabce. 3aK0H cCOXpaHeHUsI UMITYJIbCa
Wmnynee. M3MeHeHne umnyinbca MarepualbHOM TOuku. Cucrema Ten. 3aKOH COXPaHEHUs
MMITyJIbCa.
Ipumepnvie memvl NPOEKMHBIX U UCCIEO008AMENLCKUX PADOM.:

1. PeakTnBHOE IBM>KEHUE B MPUPO/IE.

2. Paccnenosanue JITII ¢ nomMomipro 3aKOHA COXpPaHEHUSI UMITYJIbCA.
Xapakmepucmuxa OCHOBHbIX 6U008 OesAmenrbHOCmuU. YTeHNe U OOCYXJIEHUE TEeKCTa cTaTel
UHTEPHET-CAiTOB, OOCYXKIEHHE [IOKIAJOB M TpE3eHTAlUH, COCTaBICHUE U pELICHHE 3ajlad,
obcyxaeHue cnoco0oB pemreHus (moarotoska k OI'D mo dusuke).

Craruka
PaBHOBecue Tena. MOMEHT cuiibl. Y CIIOBHSI paBHOBECHS TBEPIOro Teia. [IpocTbie MeEXaHU3MBI.
Jlabopamopuvie pabomul(c McnoJb30BaHueM 000pyaoBanusi «Touka pocray):
OmnpezneneHue NEHTPOB MAcC Pa3IMYHBIX Tell (TpH criocoda).
IIpumepnvie membi NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

1. TIpuMeHeHHE MPOCTHIX MEXAHU3MOB B CTPOUTEILCTBE: OT 3eMJISTHKHU 10 HEOOCKpeoba.



2. HWccnenoBaHue KOHCTPYKIIMU BEIOCUTIEAA.
Xapakmepucmuxa OCHOBHBIX 6U008 OesmenlbHOCmU. YTCHHe W OOCYXJICHHUE TEeKCTa CTaTel
WHTEPHET-CAUTOB, OOCYXICHHE MOKIANI0OB M TPE3CHTAllMi, COCTABICHWE M pEIICHHE 3ajad,
obcyxaeHue crnoco0oB pemreHus (moarotorka k OI'D mo dusuke).

Mexannuyeckue Kojae0aHUA U BOJHBI
Mexannueckue konebanus. [IpeoOpa3zoBaHue »HHEPruM MpPH MEXAaHMYECKHX KOJICOaHMSIX.
MareMaTtnueckuii ¥ TPYKUHHBIA MasSTHUKA. CBOOOIHBIE, 3aTyXarolIMe W BBIHYXICHHbBIC
kosiebanus. Pezonanc. Mexannueckue BOJIHBI. JIJTMHA U CKOPOCTH BOJHBI. 3BYK.
Jlabopamopuvie pabomol(c ucnoJb30BaHueM 000pyaoBanusi «Touka pocray):
N3yyenne konebaHuii HUTSHOTO MAasTHUKA.
IIpumepnvie membi nNPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

1. CtpyHHBIE My3bIKQJIbHBIE HHCTPYMEHTHI.

2. KonebatenbHble CHCTEMBI B IPUPOIE M TEXHUKE.
Xapakmepucmuka OCHOBHBIX 6U008 OesmelbHOCmU. YTeHHEe U OOCYXJIEHHE TEeKCTa cTaTel
MHTEPHET-CATOB, 00CYX/IE€HHE [OKIAaJ0B U TMPE3CHTalUi, COCTABIIEHWE U pEUIeHHE 3ajad,
o0cyxaeHue crmoco0oB perierus (moaroroska k OI'D o puzuke).

DJIeKTPOMArHUTHBIE KOJIeOAHNSI H BOJIHbBI

[TepemennsbIit anekTpudeckuii Tok. KonebaTenbHblli KOHTYpP. BeIHYKIeHHBIE U ¢CBOOOIHBIE DM
Kosiebanusi. DM BOJHBI U UX CBOMCTBA.

IIpumepnvie membi nNPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

[IpuHUIUIIBI paAMOCBSI3U U TEIEBUACHUS.

Biusinne OM u3nyyeHuil Ha )KUBbIE OPTaHU3MBI.

W3roTtoBneHne yCTaHOBKH J1JIsl IEMOHCTPALIMU ONBITOB 10 OMMU.

DnekTpoMariuTHoe u3nydyenne CBY-neun.

Hctopuueckasi peKOHCTPYKIIMS ONBITOB AMIIepa.

Xapaxkmepucmuka OCHOBHBIX 6U008 OesamelbHOCmuU. YTeHHEe U OOCYXJIEHHE TEeKCTa cTaTel
MHTEPHET-CATOB, 00CYX/IE€HHE [OKIAaJ0B U TMPE3CHTalUi, COCTABIIEHWE U pEUIeHHE 3ajad,
o0cyxaeHue crmoco0oB perierus (moaroroska k OI'D o puzuke).

DAl

Onrtuka
Uctounuku cBera. JleficTBusi cBeTa. 3aKOH NMPSAMOJIMHEWHOTO PacHpOCTPAHEHUsI CBETA. 3aKOH
otpaxkenus cera. [loctpoeHne n300pakeHUi B MIIOCKOM 3epKalie.3aKOH MPEJIOMIICHHUS CBETa Ha
IUIOCKOM TpaHMIlE ABYX OJHOPOJHBIX MNpo3pauyHblXx cpel. [IpenomiieHne cBeta B IpuU3ME.
Hucnepcust cBera. SIBineHuEe IONHOrO BHYTPEHHEro oTpaxeHus. JIun3pl. ToHKuEe JMH3BL
[TocTpoenne n300paKeHUH, CO3/MaBAaCMBbIX TOHKHUMH JuH3aMH. [71a3 u 3penme. OnTudeckue
npuOOPHI.
Jlabopamopusie pabomul(c ucnoJb30BaHueM 000pyaoBanusi «Touka pocray):

1. DxkcnepumeHTanbHasi MPOBEPKA 3aKOHA OTPAKEHUSI CBETA.

2. H3mepenue noka3aress NpeaoMIICHUS BOIBI.

3. HM3mepeHue GOKYCHOTO pacCTOSHUS COOMPAFOIIEH JIMH3BI.
IIpumepnvie membi NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

1. Hcropus ucciienoBaHusl CBETOBBIX SIBJICHUM.

2. Hcropuueckas peKOHCTPYKIIHS Teneckomna ["anumnes.

3. HsroroBieHue kaneigockona.
Xapaxkmepucmuka OCHOBHBIX U008 OesimelbHOCmU: YTEHUe W O00CYXKJIEHHE TeKcTa cTaTei
WHTEPHET-CANTOB, OOCYXICHHE [OKIAJ0OB M TPE3CHTAllMi, COCTABICHWE W pEIICHHE 3ajad,
obcyxaeHue crnoco0oB pemreHus (moarotoska k OI'D mo dusuke).

Du3uKa aTOMa U AaTOMHOI0 A/Ipa
Ctpoenne aroma. [lornomenne n ucnyckanue cera aromaMu. Ontudeckue cueKTpbl. OMbITHI
Pezepdopna. Ilnanerapuas monens atoma. CTpoeHHE aTOMHOTO sipa. 3apsaoBO€ M MacCOBOE
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yhcia. SnepHble CUibl. DHEPrusl CBSI3U ATOMHBIX sJ€p. 3aKOH paJAMOaKTUBHOIO pacraja.
Anbda- m Oera-pacnianbl. [lpaBuna cmemenus. SnepHsle peaknuu. JleneHne u CHHTE3 sep.
SAnepnas sHepretuka. Mctounuku sneprun ComHia v 3Be34. Perucrpanus saepHbIX U3IydeHUi.
Binusinue paavoakTUBHBIX M3JYYEHUW Ha KUMBBIE OpraHu3Mbl. Jlo3umeTpusi. DKOJOTMYECKHE
poOJIeMBI SIIEPHOM SHEPreTUKU.
IIpumepnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

1. Hcropus usydenus aroma.

2. Wsmepenne KII/] comneunoit 6arapen.

3. HeBuauMmsble U3i1y4eHHUs B CIIEKTPE HATPETHIX TEIN.
Xapaxmepucmuka OCHOBHBIX U008 OesimelbHOCmU: YTEHUe W O00CYXKJIEHHE TeKcTa craTei
UHTEPHET-CAiTOB, OOCYXKIEHHE JOKJIAaJOB M TpE3eHTAlUd, COCTaBICHUE U pELICHHE 3ajad,
obcyxaeHue cnoco0oB pemreHus (moarotoska k OI'D mo dusuke).

@®opMbl OPraHu3annu 00pa3oBaTeIbLHOIO Mpolecca:

- TPYIIIOBas;

- UHIUBUyaJIbHas;

- (pponTaNBHAS.

Benymme TexHosiornu:

Hcnonp3ytoTcss 3ME€MEHTHI CIEAYIOUMX TEXHOJOTMH: MPOEKTHAas, MpoOJIeMHOro oOyueHwUs,
MH(POPMALIMOHHO-KOMMYHHUKAIIMOHHAS,, KPUTUYECKOrO0 MBIIUICHHUS, NPOOJEMHOr0o JIuaora,
HATPOBasL.

OcHOBHBIE MeTOAbI PA00THI HA YPOKe:

BGIIYH_[I/IMI/I METOJaMU 06yquH51 ABIAKOTCA: ‘IaCTH‘{HO-HOHCKOBOﬁ, METO MATEMaTHU4YCCKOI'O
MOJIEJTMPOBAHUS, AKCHOMAaTUYECKUI METO/.

DopMbI KOHTPOJIA:

Taxk kak 3TOT Kypc SBJISI€TCS JOMOJHUTEIbHBIM, TO OTMETKA B OaJljlaX HE CTaBUTCS.

VYyamuiics yduTcs OIEHMBaThb ce0sd M JAPYyruX caM, 4YTO I[IO3BOJISIET pa3BUBAThb YMEHUS
caMOaHalM3a U CIIOCOOCTBYET PAa3BUTHIO CaMOCTOSTEIILHOCTH, KaK CBOWCTBY JIMYHOCTHU
yuamierocsi. BbisBlieHHe MPOMEXYTOYHBIX M KOHEUYHBIX PE3Yy/lbTATOB YYAIIMXCS MPOUCXOIUT
Yyepes MPaKTUIECKYIO IeATeIbHOCTh; 3a4eTHBIC pa0OTHI:

* TeMaTuyeckas MoJ0OpKa 3ajady pa3jIMuyHOTO YPOBHSI CIOKHOCTHU C HPEJICTABICHHUEM pPa3HBIX
METO/IOB perieHus B BHJIE TEKCTOBOI'O AOKYMEHTA, Mpe3eHTanuu, (-
aHUMALMHU, BUIEOPOJIMKA WK web - cTpaHuubl (caiita)

* BBICTABKa [IPOCKTOB, MPE3EHTAIUH;

* JI€MOHCTpALUs IKCIEPUMEHTA, KaYeCTBEHHOW 3aJauyil ¢ KAU€CTBEHHBIM (YCTHBIM WM B BHJE
NPUIOXKEHUs, B TOM 4YHCIEe, NpPE3CHTAalMel) ONMMCAaHHEeM Ipoliecca Ha 3aHATHH, (ecTuBaie
9KCIIEPUMEHTOB; (PU3HMUECKHUE OJIMMITHATBI.
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KajieHnapHo-TeMaTH4YecKoe IUIaHUPOBaHue 7 Kjaace

No | Jlata Tema 3anaTHs HNcnonb3oBanue MpUMEYaHue
/T | IPOBEACHUS 00opy10BaHus LEHTPA
Iian | ®axr eCTeCTBeHHOHay'iHOﬁ "
TEXHOJIOTHYeCKOit
HanpaBJIeHHOCTel
«Touka pocra»
1. BBenenue (14)
Bognoe 3anstue. Ilenm wu | KomnberorepHoe
3a/1aumn Kypca. Texnuka | o6opynoBaHue
1 0€30MacHOCTH.
2. PoJsib 3kcniepuMeHTa B KU3HHU YesioBeka (34)
Cucrema e1MHUIL, IOHATHE O Kommnsrorepnoe
IPSIMBIX u KOCBEHHBIX | 000pyI0BaHuE
2 U3MEPEHUSIX
DU3NYECKUN IKCIIEPUMEHT. OGopynoBanue JUIst
Bunnl (bU3UYECKOTO | IEMOHCTpAIUit
JKCIIEPUMEHTA.
ITorpemnocts HU3MEpEHUs.
Bunpr
IIOTPELIHOCTEN U3MEpEHUs.
Pacuér
3 HOTPEIIHOCTH U3MEPEHUSI.
JlaGopaTtopHnas pabota OGopynoBaHue aJis
«3mepenne oObema TBeporo | 1abOpaTopHBIX  paboT U
tena». [IpaBuna odpopmieHuss | y4Y€HUUYECKUX OIBITOB
4 71a00paTOpHOIl paboTHI.
3. Mexanuka (84)
PaBHOMepHOE u | OGopynoBaHue AJis
HEPaBHOMEPHOE 1a0opaTopHbIX  paboT H
5 JIBUKCHMSL. YUEHUYECKUX ONBITOB (Ha
I'paduyeckoe IpeaCTaBIeHAE 6ase kommexTos st OI'9)
6 JIBHDKCHUS.
Pemenue rpadguueckux 3anaq,
pacdyeT ITyTH UM CPEIHEH
CKOPOCTH
7 HEPaBHOMEPHOTO IBUKCHUSL.
[Tonsatue WHEPLHHN u
WHEPTHOCTH.
LlenTpoOexHas cuma..
9 Cuna ynpyroctd, cwiia Tpenust | OGopyaoBanue Juis
JlaGopatopuas pabora nabopaTOpHBIX  paboT U
«Mccrenopanne 3apucumocty | YICHHUECKHX  OMBITOB (Ha
— VIPYrOCTH, 6a3e koMruiekToB 1151 OI'D)
BO3HHUKAIOIIEH B
pYyXHUHE, oT CTENEHU
nedhopmaruu
10 IIPYKUHBD».

11

JlaGopaTtopHnas pabota
«Omnpenenenue kodppuIreHTa
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TpPEHUs Ha TpHOOMETpE».
JlaGopaTtopHnast pabota OGopynoBanue aJis
«HccnenoBanue 3aBUCUMOCTH | TaOOpaTOpHBIX — paboT U
CHWJIBI TPEHUS OT CUJIBI YUEHUYECKUX OMBITOB
12 HOPMAJIBHOTO JTaBJICHUS.
4. 'mapocraruka (124)
II;moTHOCTE. 3amaua  maps | O6opynoBanue I
13 I'epona JIEMOHCTpALNI
Pemenue 3ana4 noBeIIEHHOM
CJIOHOCTHU Ha pacuer
TUIOTHOCTH
14 BEIIECTBA.
Penrenue 3ama4d moBBIIIEHHON OGopynoBanue I
15 CJI0KHOCTHU JEMOHCTpaLUi
JlaBneHune XWUJIKOCTM W rasa.
3aKkoH
16 [Tackans
17 CooOmaromumecs COCyIbl.
JlaGopatopHas pabota Ob6opynoBanue s
«HM3roroBnenue MojieNu | 1a0OpaTOpHBIX  paboT U
18 ¢doHTaHa» YYEHHUYECKUX OIBITOB (Ha
JlaGopatopuas pabora 0aze koMIuiekToB mia OI'D
«U3rorosnenue MOJIENIU
19 ¢donTaHa»
3akon Ilackans. [laBnenue B
KUJKOCTSX U Ta3ax.
['uapaBnuyeckue MamuHbI.
20 CooOmaromumecs COCy/bl.
Brrtankusaromias cuna. 3akon | O6opymoBaHue hilas: |
21 Apxumena. neMoHcTparnuii Relion
JlaGopaTtopHnast pabota OGopynoBaHue aJis
«BbIsicHeHue yCIIOBUS | TaboOpaTOpHBIX  paboT U
TUTaBaHMS YUEHUYECKUX OMBITOB
22 TEID.
brok 3amau Ha 3akoH [lackans, | OGopynoBaHue I
23 3aKOH ApXHMeEJa. nemoHctpanuii Relion
brnok 3ama4d Ha 3akoH Ilackas,
24 3aKOH Apxumena.
5. Cratuka (109)
25 bnoxk. Peryar. O0GopynoBanue I
PaBHoBecHe  TBepabIX  Tei. | ACMOHCTpallin
MomeHT cunsl.IIpaBumno
26 MOMEHTOB.
Lentp Tsokectd. | O6opynoBaHue JUIst
HccnenoBanue Pa3IMYHBIX | JIEMOHCTPALMA,
27 MEXaHUYECKUX CUCTEM 00pa3oBaTeNbHBI Ha0Op O
28 KoMOMHMpOBaHHbIE 3a1a4H, MCXaHHUKC, MCXaTpOHHKE H
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UCTIOJIB3YS YCIIOBUS
paBHOBeECHS.

KoMOuHupOBaHHbIE 3a1a4H,

pob6ororexnuke [Tumuaapa

UCTIONB3YS YCIIOBUS
29 paBHOBECHS
JlaGopaTtopHnast pabota OGopynoBanue aJis
«M3rotoBrienue padorarmieii | 1a60paToOpHBIX pabot
CHUCTEMBI omokoB». | Releon wu  ydyenmyeckux
Odopmnenue OTIBITOB (Ha Oaze
30 paboTHI. KOMILIEKTOB 111 OI'D
Pabora HaJl MPOECKTOM
«bmoxny.
JlaGopatopHas pabota
«HM3roroBnenue padboTarome
31 CUCTEMBI OJIOKOBY.
JlaGopatopHas pabota Ob6opynoBanue s
«M3roroBnenue paboraromei | 1ab0paTOPHBIX pabor
CHCTEMBI OJIOKOBY. Releon  u yueHmueckux
32 ONBITOB
33 Odopmienne paboThI. KommerorepHoe
34 3ammra npoeKToB. obopyniosanue

13




KanennapHo-temaTuyeckoe niiaHupoBaHue 8 Kiacc

No | Jlata Tema 3ansaTust HUcnoan3oBanue NpyUMeYaHue
1/ | IpOBEACHUS o0opynoBanus
Inan | ®akr HEHTpa .
eCcTeCTBEHHOHAYYHOI
U TEXHOJIOTHYeCKOM
HaNpaBJICHHOCTel
«Touka pocra»
1. Beenenue (14)
02.09 BBognoe 3ansatue. llenmn u | KomnbrorepHoe
3a/1a4uu Kypca. Texnuka | o0opynoBanue
1 0€30MMacCHOCTH.
2. TenuioBble siBjeHus (12 v)
09.09 PaznooOpasue TemioBbix | KommnberorepHoe
sBiieHui. TeroBoe pacmupenue | 00opynoBaHUE
2 TeJl.
16.09 Jlaboparopnast pabota O6opynoBanue s
«VI3MeHeHusI IITMHBI Tella IPU 7abopaTOpHBIX padoT
HArpeBaHUU U OXJIAKICHUN). u YUEHUYECKUX
3 ONBITOB
23.09 Tennonepenaua Habmonenue Ob6opynoBanue st
TEIIONPOBOJHOCTH BOJIBI U JEMOHCTpAaLHii
4 BO3/yXa.
30.10 Jlaboparopnas pabota O6opynoBanue st
«M3mepenune ynenpHou 1abopaTOpHBIX padboT
TETIOEMKOCTH Pa3IUIHBIX u YUEHUYECKUX
5 BEILIECTBY. ombiToB  (Ha  0Oase
07.10 [InaBnenue u oTBEpICBaHUE. KoMIIeKToB 11s OI'D
JlaGopatopHnast pabora «OTIUBKa
6 napauHOBOTO COJITATHKAY
14.10 JlaGoparopHnast pabota OGopynoBaHue aJis
«HalOnrorenue 3a riaBiIeHUEM 1abopaTopHBIX padoT
TBAA» u YUEHUYECKUX
7 OTIBITOB
21.10 Penrenue onuMnuaagbeIX 3ama4 OOGopynoBanue  1jist
Ha ypaBHEHUE TEIUIOBOTO | JIEMOHCTpAIUit
8 Oananca
11.11 Pemrenue onmuMnuanHbIxX 3aaa4 OGopynoBanue  ais
9 Ha pacy€T TEIUIOBBIX MPOIECCOB | JEMOHCTpALIHA
10 | 18.11 JlaGopaTopus kpucramiorpaduu.
25.11 Hcnapenue u KoHAeHcanus. Ob6opynoBanue st
11 JIEMOHCTpAIUHI
02.12 CoctaB aTmMOChephl, ObopynoBanue st
HabI0/IeHne Tepexoaa JEMOHCTpAaLHii
HEHACBIIICHHBIX TAPOB B
12 HaCBIICHHEIE.
09.12 Brnaxxnocts Bo3myxa Ha passbeix | OOopynoBanue — amis
13 KOHTHHEHTaX JIEMOHCTpAIUH
3. JuexkTpudeckue sipjaeHus (84)
16.12 Mukpomup. Mozenu atoma, ObopynoBanue st
14 CyllleCcTBOBaBIIME 10 Havyana XIX | nemoHcTpanuii
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23.12 Hcropust OTKpBITUSA U JEUCTBUSA KomnerorepHoe
15 rajbBAaHUYECKOTO JIEMEHTA obopynoBaHue
13.01 Uctopus CO3aHus
351eKTpOohopHOH
16 MAIIIMHBI
20.01 OnbiTel Bonpra. Onexrpuueckuii | KomnbrotepHoe
17 TOK B 3JIEKTPOJIUTAX. o0opyoBanue
27.01 Pemenne omumnuanueix 3a1ad Ha | O6opynoBanue IS
18 3aKOHEI HOCTOSIHHOI'O TOKA JIEMOHCTpAIUH
03.02 Habnronenue 3aBUCUMOCTH Ob6opynoBanue st
COTNPOTHUBIICHUS IPOBOJIHUKA OT | IEMOHCTpAIUil
19 TEMIIEPATYPBI.
10.02 JlaboparopHnast pabora OGopynoBaHue aJis
«OmnpeneneHue CTOMMOCTH 1abopaTopHBIX padoT
M3pacX00BAHHOMI u YUEHUYECKUX
3JIEKTPOIHEPTUU ompiToB  (Ha  0aze
10 MOIIHOCTH TTOTPEOUTENS M 0 | KOMITIIEKTOB 11t OI'D
20 CUETUUKY»
17.02 Penrenue onuMnuaagbeIX 3ama4 OGopynoBanue st
21 Ha TEIIOBOE AeiiCTBHE TOKA JIEMOHCTPALUI
4. DJIeKTPOMATHUTHBIE siBJIeHUd (34)
24.02 DJIEKTPOMArHUTHBIC SABJICHUS. OGopynoBanue st
DNEeKTPOU3MEPUTEITHHBIE JIEMOHCTpALNI
22 IPUOOPHI.
03.03 MaruaurtHas aHomanusi. | OGopynoBaHue IS
MaruuTtHsie JIEMOHCTpALUI
23 Oypu
10.03 PasnoBugHOCTH
AJIEKTPOJIBUTATENECH.
24
5. OnTuveckue sisjaenus (74)
17.03 HcTouHuky cBeTa: TEIIIOBBIE, Ob6opynoBanue st
25 JIIOMUHECIICHTHEIE JIEMOHCTpALUH
07.04 MHorokpaTHoe U300pakxeHue
MpeaMeTa B HECKOJIBKHX TIOCKUX
26 3epKaax.
14.04 M3roToBUTH IEPUCKOIL U C €TO ObopynoBanue st
MTOMOUIBIO MIPOBECTHU | AEMOHCTpaLUit
27 HaOII0IeHUS
21.04 [IpakTHueckoe UCIIOIB30BaHUE OGopynoBanue st
28 BOTHYTHIX 3€pKall JEMOHCTPALUI
28.04 3puTeabHbIE WILTIO3UH, OGopynoBanue  njst
MOPOXKIAEMBbIE MPETOMIICHUEM JIEMOHCTpALNI
29 cBeTta. Mupaxu.
30 | 05.05 Pa3BuTHE BOJOKOHHOM ONTHUKHU
12.05 Hcnonbs3oBaHNe 3aKOHOB CBETA B
31 TEXHUKE
6. YesioBek u npupoaa (44)
32 [19.05 | | ABToMaTHKa B HamIeil KU3HY . | KommbrotepHoe
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33 | 26.05 Panno u TeneBunenne
- AHBTCpHaTI/IBHBIe UCTOYHUKHN
34 sHepruu. Bujel a5ekTpocTaHnit

obopymoBaHue

KasiengapHo-remaTudeckoe mjiaHupoBanue 9 kiace

Ne | JlaTa
/T | IPOBEACHUS
I[lian | ®akr

Tema 3ausaTus

HUcnosb3oBanue
00opynoBaHus
LHeHTpa
€CTeCTBEHHOHAY4YHOH
U TEXHOJIOTHYeCKOM
HaNpaBJICHHOCTel
«Touka pocra»

pUMeyaHue

1. Beenenue (14)

BBonnoe 3anstue. llenu wu | KomnbrotepHoe
3a1a4n Kypca. Texnuka | o0opynoBanue
1 0€30MMacHOCTH.
2. Kunemartuka (7 4)
CriocoOsI orcanus OOGopynoBanue st
2 MEXaHUYECKOTO IBUKECHUS JIEMOHCTpALNI
[IpsamonuHeliHOE paBHOMEPHOE OGopynoBanue  njst
JIBIDKECHHE o IJIOCKOCTH? | I€MOHCTpanui
Cwmotps
3 W3 KaKOW TOYKU HAOII0aTh
OTHOCHUTENBbHOCTEL ABUKECHUSI. OGopynoBanue  njst
4 CrnoskeHue IBHKEHUM. JEMOHCTPALI
Jlabopamopusie pabomol: OGopynoBaHue aJis
«3yueHne nBuKeHUS CBOOOMHO | J1a00OpaTOpHBIX paboT
najarolero renay, «Mzyuenue " YYEHUYECKUX
5 JIBWKEHUS TeJa IO OKPY>KHOCTHY | OIBITOB
Kak u xyna nosierena BuliHeBas OGopynoBanue  nist
kocTouka? Pacder TpaekTOpumn JEMOHCTpPALUI
JBWKEHUS TEJ U MEPCOHAKEN
pacckasoB P.Pacms 0
6 Mionxay3eHe
Hctopuueckas peKOHCTPYKIUS OGopynoBanue  nist
ONBITOB I'annnes 10 | AEMOHCTpALHI
ONPEEICHUIO
7 YCKOpPEHHUS g.
Onpenenenue CKOPOCTH OGopynoBanue  njst
PAaBHOMEPHOTO JABMXKEHUS TIPU JIEMOHCTpALINI
WCIIOJIb30BaHUH TPEHAXKEPA
8 «OeroBast TOPOKKa.
3. Innamuka (84)
Cuna Bonu, cuna yoexxaenust win | O0opyaoBaHue  JUIs
9 cuia - pu3udecKkas BeIuynHa? JIEMOHCTpAIUI
Jlabopamopuas paboma: OGopynoBaHue aJis
10 «M3mepeHne mMaccol Tesna» 71a00paTOpHBIX padboT
JIBr>keHue Tena 1moj AEMCTBUEM " YICHHHYCCKHIX
11 HECKOJIBKUX CHII OTLITOB
12 JBH>XeHHEe CUCTEeMbI CBSI3aHHBIX OGopynoBanue st
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TCI

JEMOHCTPALMI

Jlabopamopnvie

OGopynoBaHue aJis

pabomui: «M3ydenue TpeHus | 1abopaTopHBIX pPadoT
CKOJIBKEHUS» " YYEHUYECKUX
13 OIMBITOB
JnHamuka paBHOMepHOro | O6opynoBanue  JIst
14 JBH)KEHUS 110 OKPY>KHOCTH JIEMOHCTPALUI
Ucropus paszButus | O6opynoBanue s
MpEeICTaBICHUI JIEMOHCTpALUI
0 Bcenennon. Conneunas
15 CUCTEMA.
OTKpBITHSI HA KOHYHUKE TIEPA. Ob6opynoBanue st
[TepBbie HMCKYCCTBEHHBIE | JEMOHCTPALIHIA
CIyTHUKHU
16 3eMIIH.
4. UmnyJbce. 3aK0H cOXpaHeHUusi UMIYJibca (349)
17 Kak BbI sIXTy Ha30BeTe... Komneroteproe
PeaktuBHOE JIBUKEHHUE B obopynoBanue
18 MPUPOJIE.
PaccnenoBanue JITII ¢ mnomompio | KoMmnbrotepHoe
19 3aKOHA COXPaHEHUS UMITYJIbCA 000py0BaHuE

5. CraTtuka (29)

Jlabopamopnas paboma:
«Omnpenenenue HEHTPOB Mace

O6opynoBanue st
1abopaTOpHBIX padoT

Pa3IUYHBIX TN (TpU CIocoOa)» u YYEHUYECKUX
20 OINBITOB
[Tpumenenue npocteix | KommbroTepHoe
MEXaHM3MOB B CTPOUTENBCTBE: OT | 000pyI0BaHHE
3eMJISTHKH 10
21 HeOoCcKpeba
6. Mexanuueckue KoJjiedOanusi 1 BoJHbI (34)
Bunet  mastamkoB  u ux | OOopymoBanue  Juis
22 KoJiIeOanuii JIEMOHCTpALIHI
23 Uto nepeHocut BojHa?
KonebarenbHble  CHCTEMBI B
24 MPUPOJE U TEXHUKE
7. DJIeKTPOMATHUTHBIE KOJIeOAHHUS U BOJHBI (24)
DKcnepuMeHTalbHasi TPOBEPKA Komneroreproe
25 cBOMCTB OM BOJIH. 000pyI0BaHuE
Uccnenosanue Komneroreproe
ANEKTPOMArHUTHOTO obopynoBanue
26 m3nydennss CBU-neun
8. Onruka (44)
. UsroroBnenue moxaenu Kommnsrorepnoe
27 KaJIEWUJOCKOIA. obopynoBaHue
DKcrepuMeHTalIbHAs TPOBEPKA Ob6opynoBanue st
28 3aKOHA OTPAYKEHMS CBETA. JIEMOHCTpAIUI
Jlabopamopnas paboma: O6opynoBanue st
«M3mepenne mokazaTess 1abopaTOpHBIX padoT
MIPEIOMIICHUS BOJIBI» u YUEHUYECKUX
29 OINBITOB
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Kak ornuuarorces nokasarenu ObopynoBanue st
30 MPETOMJIEHHUS [IBETHOTO CTEKJIA JIEMOHCTpAIUH
9. ®du3uKka aToMa U ATOMHOTO siapa (44)

[Tornomenne wu  ucnyckanue | KomnbroTepHoe

cBeTa obopymoBanue
31 aromamu. Ontuyeckue crekTpel. | KommnbrorepHoe

N3mepenne KIIJI conneuHoin obopyzosatne
32 Oatapeu

Bnusinue pannoakTuBHBIX
33 W3JIy4YE€HHUI Ha KUBbIE OPTaHU3MBbI

CriocoOsI 3amUThI OT
34 pPaaOaKTUBHBIX U3Ty4ECHHI
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