


IHosicHUuTeEbHASA 3alIMCKA

Pabouast mporpamMmmMa BHEYpOUYHOU JEATEIBLHOCTH MO Gu3MKe s 7 - 9 KIaCCOB COCTaBJICHA
Ha OCHOBE MPUMEPHON IporpaMMsbl 1o ¢usuke mist 7 — 9 kinaccoB (mon penaxiuei Kysnemnosa
A.A.), M.: «IlIpocBemenue», 2017 u cCOOTBETCTBYET
- @epepansHomy 3akoHy «OO0 oOpasoBanuum B Poccuiickoit ®epepauum» Ne273-O3 ot
29.12.2012 ropa;

-DenepanpHOMy — 00pa3oBaTENbHOMY  CTaHAApPTy  OCHOBHOTO  oOmiero  obpa3oBaHus,
YTBEPKIEHHOMY TpUKa3oM MuHucrepcTBa oOpa3oBanus u Hayku PD Nel897 or 17.12.2010
roja;

-IIpukasy MunucrepcrBa oOpazoBanuss U Hayku PD Nel577 or 31.12.2015 r» O BHeceHuu
M3MeHeHH B (enepasibHbI 00pa30BaTeIbHBIN CTaHJAPT OCHOBHOTO 00Iero oOpa3oBaHus,
YTBEPKAEHHBIM MpHUKa3zoM MuUHHCTEpCTBa 0Opa3oBaHus u Hayku PD» Nel897 ot 17.12.2010
rojia»

-O0pa3oBaTenpHON MporpaMMe OCHOBHOTO 00I1Iero 00pa3oBaHus;

-Yuebnomy miany OY;

- [IpumepHO# MporpaMMe OCHOBHOT'O 00111ero 00pazoBanusi 1o ¢gusuke (0a30BbIN YPOBEHB).

[Tporpamma paccuutana Ha 34 yaca — 1 yac B Hezento B 7 kiacce, 34 yaca — 1 yac B HeZeIIO
B 8 Kjacce, 34 gaca — 1 gac B Heaemro B 9 Kiacce.

Jannas pabouasi mporpamMma BHEYPOUHOM AeATeIbHOCTH MO (u3uke s 7 — 9 KIaccos
cocraBieHa Ha ocHoBe OOII OO0 MAOY «Xannaraiickas OOIL» u ¢ yuérom METOAMYECKUX
pEeKOMEHalui 10 CO3MaHHI0 U (PYHKIMOHHPOBAHUIO B 00IIe00pa30BaTEIbHBIX OpraHU3AIMIX,
PacIIOIOKEHHBIX B CEITLCKOW MECTHOCTH U MAJIBIX TOPOAAX, IIEHTPOB 00pa30BaHMs €CTECTBEHHO-
HAyYHOM M TEXHOJOTUYHOHN HampaBieHHocTel («Touka poctay) (yTBEpKACHBI PACIOPSIKEHUEM
MunucrtepctBa npocsemieHuss Poccuiickoit ®enepaunu ot 12.01.2021 r. Ne P-6) wu
MpelycMaTpuBaeT MPOBEACHHUE 3aHATUNA C HCHOIb30BaHHEM oOopynoBanusi neHTpa «Touka
pocTa»

IInanupyemMblie pe3yJbTaTbl OCBOCHHMS NPOrpPaMMbl BHEYPOUHOH JesATeabHOCTH «HOHBIH
¢pu3uk» (c ucnosnn3oBanueM odopynoBanus «Touka pocray) B 7-9 kiaccax.

Peanun3zanus nporpaMmsbl CIOCOOCTBYET JOCTHKEHHIO CIEAYIONINX Pe3yJIbTATOB:
JInyHoCTHBIE:

B cdepe IMYHOCTHBIX YHUBEPCATHHBIX YU€OHBIX TEHCTBUN yUalluXcs:

* y4eOHO-TI03HABATEIbHBIH MHTEpEC K HOBOMY y4eOHOMY MaTepuany M crmoco0aM peuieHHs
HOBOM 3aJa4u;

* OpUEHTAIM Ha MMOHMMaHHE MPUYHH ycliexa BO BHEY4YEOHOW AEITeTbHOCTH, B TOM 4YHCIIE Ha
caMOaHaJIN3 U CAMOKOHTPOJIb Pe3yJibTaTa, Ha aHaJI3 COOTBETCTBUS PE3YJIHTATOB TPEOOBAHUSIM
KOHKPETHOU 3aa4H;

* CIIOCOOHOCTH K CAMOOIIEHKE Ha OCHOBE KPUTEPUEB YCIICITHOCTH BHEYUEOHON AEATENbHOCTH;
Obyuarowuiics nOay4um 803MONCHOCHb OJis1 hOPMUPOBAHUSL:

* BHYTPEHHEW NO3UIMU LIKOJbHUKA HA YPOBHE IIOJOKUTEIBHOIO OTHOLICHUS K IIKOJE,
MMOHUMAaHUS HEOOXOJIMMOCTH YUEHHMsI, BRIPAXKEHHOTO B MPEOoOIalaHny y4eOHO-TI03HABATEIbHBIX
MOTHUBOB;

* BBIPQXKEHHOH YCTOWYHMBON yueOHO-TIO3HABATEILHOW MOTHBAIINH YUCHHS,

* YCTOWYUBOTO y4eOHO-TI03HABATEILHOTO HHTEPECA K HOBBIM OOIIIMM CIIOCO0aM pEIIeHUs 3a/1a4.

MeranpeamMerHbie:

B cdepe peryisiTHBHBIX YHUBEPCATBHBIX YUEOHBIX N€HCTBUN yJalUXCsL:

* IUIAHUPOBATH CBOU JCHCTBUSA B COOTBETCTBUU C IIOCTABJICHHOM 3aJayedl U YCJIOBHUSIMHU €€
peanu3anuy, B TOM 4HUCJIE BO BHYTPEHHEM IUIAHE,

* YUUTHIBATh YCTAHOBJICHHBIE MPABUJIA B IUTAHWPOBAHUH U KOHTPOJIE CIIOCO0A pelIeHus;

* OCYILIECTBIIATH UTOTOBBIN U MIOLIArOBBIM KOHTPOJIb 110 PE3YIILTATY;



* OLICHMBATh MPABWJIBHOCTh BBHIMIOJHEHUS JCHCTBUSA HAa YPOBHE aJIeKBATHON PETPOCIICKTUBHON
OIICHKH COOTBETCTBHUS PE3YJIbTATOB TPEOOBAHUSAM JAHHOM 3a7a4M U 3aJa4HON 00J1acTH;

* aJICKBaTHO BOCIIPUHUMATDH MPEUIOKEHUS U OICHKY YYHUTEJICH, TOBApHIICH, poauTesed u
JPYTUX JIIOJIEH;

* pa3nMyaTh Crocod U pe3yabTaTr ACHCTBHSL.

Obyuarowuiicst nOay4um 803MONCHOCIb HAYYUMCSL:

* B COTPY/IHHMYECTBE C YUUTEIEM CTAaBUTh HOBBIE YUCOHBIC 331a4H;

* MPOSIBJISITH TO3HABATEIILHYIO HHUIIMATHBY B YAI€OHOM COTPYIHUYECTBE;

* CaMOCTOSITEJIBHO aJICKBaTHO OILICHUBATh IPABWILHOCTh BBIMOJHEHUS JCUCTBUS M BHOCHUTH
HEO0OXOIMMBbIC KOPPEKTUBHI B HCIIOJTHCHHE KaK IO XOJAY €ro peanu3alid, TaKk U B KOHIIE
JIEUCTBUSL.

B cdepe no3HaBaTeIbHBIX YHUBEPCATbHBIX YUEOHBIX IEHCTBUN yHaIIUXCA:

* OCYLIECTBIATh MOUCK HEOOXOIMMOI MH(POPMALUU Ui BBHIIOJHEHUS! BHEYYCOHBIX 3a/laHHM C
UCIOJIb30BaHUEM Yy4YeOHON JUTEpaTypbl U B OTKPBHITOM HH(OPMALIMOHHOM MPOCTPAHCTBE,
SHIMKIIOTICNH, CIPAaBOYHUKOB (BKIIOYAs AJIEKTPOHHBIC, LH(POBBIE), KOHTPOIUPYEMOM
MIPOCTPAHCTBE

WHrepuera;

* OCYLIECTBJIATH 3amuch ((hUKcalno) BEIOOPOUHON MH(POpMAIUU 00 OKpPYKAIOIIEM MHUpPE U O

cebe caMmoM, B TOM YHCIIe ¢ TOMOIIbIO HHCTpyMeHToB MKT;

* CTPOUTH COOOIIEHHS, POCKTHI B YCTHOW U MUCBMEHHOM (hopme;

* POBOJIUTH CPABHEHHUE U KITACCUPHUKAIHIO 110 33 JaHHBIM KPUTEPHUSIM;

* YCTaHABIMBATh IPUIMHHO-CIICJCTBEHHBIC CBSI3H B H3y4aeMOM KpYTe SBJICHUH;

* CTPOUTH pacCyXIeHus B (OpME CBSI3M MPOCTHIX CYXKIECHUH 00 OOBEKTE, €ro CTPOCHUH,

CBOICTBAX U CBS3aX;

Obyuarowuiicsa NOIYYUmM 803MONCHOCTb HAYUUMBCA.

* OCYLIECTBIATh PACHIMPEHHBIN MOUCK UHPOPMALMHU C UCIIOIB30BAaHUEM PECypcOB OMOIHOTEK U
cetu HTEepHeT;

* 3amuChIBaTh, (QUKCHUPOBaTH HWHGOPMALMIO 00 OKPYXKAIIIUX SBIECHUSIX C TOMOIIBIO
nactpymeHToB MKT;

* OCO3HAHHO U MTPOU3BOJILHO CTPOUTH COOOIIEHUS B YCTHOM U MUCHbMEHHOH (hopme;

* OCYHIECTBJIATH BBIOOP Hanbosee 3((HEeKTUBHBIX CIOCOOOB pelIeHus 3a7ady B 3aBUCUMOCTU OT
KOHKPETHBIX YCIOBUI;

* CTPOMTBH JIOTUYECKOE PaCCy)KIEHHE, BKIIOYAIOIIEe YCTAHOBJIECHUE NPUUYMHHO-CIIEICTBEHHBIX
CBsI3€EH;

* MOTYT BBINTH Ha TEOPETHUYECKHI YpOBEHb pElIeHHs 3a/au: pelleHHe IO ONpeACICHHOMY
IUTaHy, BJaJIeHHE OCHOBHBIMH TPUEMAaMHU PEUICHHS, OCO3HAHMS JESATEILHOCTH IO PEHICHUIO
3aauu.

B cdepe kKOMMYHMKATUBHBIX YHUBEPCAIbHBIX YUEOHBIX IEHCTBUN yyallluxcs:

* aJeKBaTHO WCIIOJIb30BaTh KOMMYHUKATHBHBIE, IPEXKIE BCErO - PpEUYEBbIC, CPEACTBA MJIA
pelIeHns pa3INyHbIX KOMMYHUKATUBHBIX 3aJ1a4, CTPOUTh MOHOJIOTHYECKOE COOOIIEHUE, BIAIETh
JMAJIOTHYECKO (OpMON KOMMYHMKAILIUU, UCHOJB3Ysd, B TOM YHCIE CPEICTBA U MHCTPYMEHTHI
UKT u qucTaHIimoHHOTO OOIICHNS,;

* JIOIYCKAaTh BO3MOYKHOCTb CYIIECTBOBAHUS Yy JIFOACH Pa3iIN4YHbIX TOYEK 3PEHUS, B TOM YHUCIIE HE
COBMAJIAIOLINX C €ro COOCTBEHHOM, U OPHUEHTHPOBATHCA Ha MO3ULIMIO MapTHEpa B OOLIEHUH U
B3aMMO/ICHCTBUH;

* YUYUTBHIBATh pa3HbIE MHEHHMS M CTPEMHUTBCS K KOOPAMHALMHU pPA3JWYHBIX IO3WLIHAA B
COTPYJIHUYECTBE;

* popmynupoBaTh COOCTBEHHOE MHEHHE U MO3UIIHIO;

* IOTOBAPUBATHCS U MPUXOJUTH K OOIIEMY PEIIEHUIO B COBMECTHOU JEATEIBLHOCTH, B TOM YHCIIE
B CUTyalluU CTOJIKHOBEHUS NHTEPECOB;

Obyyarowuiica NOIyYUm 03MOACHOCIb HAYUUMbCA.



* YYUTHIBATh U KOOPJIMHUPOBATH B COTPYAHUYECTBE OTIIMYHBIC OT COOCTBEHHOM MO3HITNH APYTUX
JIFOJICH;

* YUUTHIBATh Pa3HbIC MHEHUS K HHTEPECHI U 0OOCHOBBIBATH COOCTBEHHYIO MO3UIIUIO;

* IOHUMAaTh OTHOCUTEIIBHOCTh MHEHUN U TTOJXO0/0B K PEUICHUIO MPOOJIEMBI;

. apFYMeHTI/IpOBaTL CBOKO IIO3UIIUKO U KOOpIII/IHI/IpOBaTB €Cc C IIo3unluiAMHu HapTHepOB B
COTPYAHHYECTBE MPU BHIPAOOTKE OOIIETO PEIICHUs] B COBMECTHOM JIEATEILHOCTH;

* 3a7aBaTh BONPOCHI, HEOOXOJMMBIC JUII OpraHU3alldd COOCTBEHHOW JIEATEIBHOCTH U
COTPYAHHYECTBA C MTAPTHEPOM;

* OCYHIICCTBJIATh B3aWIMHBIA KOHTPOJb W OKa3blBaTh B  COTPYAHHYECTBE HEOOXOIMMYIO
B3aHMOIIOMOIIIb.

IIpeamerHbIe:

- OPHMEHTUPOBAThbCA B SIBJICHUSX M OOBEKTAaX OKPYKAIOIIEr0 MHUpA, 3HATh I'PaHUIbBI UX
IIPUMEHUMOCTH;

- IOHUMATh OTIpeieNeHus (PU3NYECKUX BEIMYMH U IOMHHUTBH OTIpeieNsonue GopMyJibl;

- IOHUMATh KaKUM (pU3MYECKUM IIPUHLUIIAM U 3aKOHAM IOJUUHSIOTCS T€ WM UHbIE OOBEKTHI U
SIBJIGHUSI IPUPO/IBI;

- 3HAHWE MOJICJIN TTOMCKA PEHICHUH IS 3a/1a4 110 (hU3MKe;

- 3HaTh TEOPETUYECKHE OCHOBBI MAaTEMATUKHU.

- IpUMeYaTh MOJIENH SIBIICHUI U 00BbEKTOB OKPY’KAIOILIETO MUPA;

- aHAJIM3UPOBATH YCIIOBUE 3a/1a4U;

- nepeopMyIIMpOBaTh U MOJIEJINPOBATh, 3AMEHATh UCXOJHYIO 3a/1a4y JpYyro;

COCTaBJIAThH IJIaH PEIICHUS;

- BBIIBUTaTh U IPOBEPSITH IPEJIaracMble sl PELIEHUS TUIIOTE3bL;

- BJIAZICTh OCHOBHBIMH YMCTBEHHBIMH OI€pallUsAMHU, COCTaBIIIOIMMU ITIOUCK PELICHUS 3a7auu.

Conep:xaHue NporpaMMbl BHEYPOUHO 1eATEIbHOCTH
7 kjaacc

Beenenne. Bronnoe 3anarue. Llenu u 3anaun kypca. TexHuka 0€30MacHOCTH.

PoJib 3xcniepuMeHTAa B JKM3HH YeJI0BeKA.

Teopusa: W3ydnTb OCHOBBI TeOpuUM NOrpemHocTed. llorpemHocTH NPSAMBIX M KOCBEHHBIX
U3MEPEHUHM, MaKCHUMAJIbHAsl TOTPEIIHOCTh KOCBEHHBIX HM3MEPEHMH, YYEeT IOTpPEHIHOCTEN
U3MepeHuil mpu moctpoeHuu rpadpukoB. [IpencraBieHue pe3ynbTaToB HU3MEpeHUM B (opme
TaOIuI] ¥ TpadUKOB.

IIpaxmuxa: OCHOBBI TEOPUH MTOTPEIIHOCTEN IPUMEHSTH IIPU BBIIIOJIHEHUH SKCIIEPUMEHTAIbHBIX
3aj1a4, IPaKTHYECKUX padoT. (¢ Hcmoab3oBanneM odopynoBanus «Touka pocTay)
Xapaxmepucmuxa 0CHOBHbIX 8UO08 0eAMENbHOCIU.

[IpuBonuTh mpuMepsl 0ObEKTOB HM3ydeHHs] GU3MKH (pu3nueckue sBIeHUS, (U3MUECcKoe Teo,
BelleCTBO, ¢u3nueckoe 1mone). HabmonaTh ©  aHanM3UpoBaTh (U3MUECKUE  SIBICHUS
(pukcupoBaTh U3MEHEHUs CBOMCTB OOBEKTOB, CPaBHHMBATh MX U 0000math). [lo3HakomMuThes ¢
HKCHEPUMEHTAIBHBIM METO0M HcclefoBaHust npupozsl. COopka mpruOOpoB M KOHCTPYKLHUH.
Hcnonb30BaHne H3MEpPUTENbHBIX MNpUOOPOB. BriMonHeHne 1abopaTOpHBIX M MPAKTHUYECKUX
pabot. JlmarHocTuka M ycTpaHEHHE HEHCIpaBHOCTEH MpuOOpoB. BricTpamBaHue rumores Ha
OCHOBaHUU UMEIOIINXCS JTAHHBIX.

Mexanuka.

Teopus: PaBHOMEpHOE M HEepaBHOMEpHOE JBIKeHUe. [ paduueckoe npencTaBieHUE JIBUKEHHUS.
Pemenue rpapuueckux 3anad, pacdyer MyTH M CpPeIHEH CKOPOCTH HEPAaBHOMEPHOTO JABUKEHMSL.
[Tonatue uHepuuum U UHEpTHOCTH. LleHTpoOexkHast cuna. [IpuMeHeHHe TaHHBIX (U3UYECKUX
MIOHATUH B KU3HEJCATECIILHOCTH YesloBeka. Cria ynpyrocTH, cusia TPeHHUs.



Ilpakmuka: HccnenoBaHue 3aBUCUMOCTH CWIBI YIIPYTOCTH, BO3HMKAIOIIEH B IIPYXKHHE, OT
crenenn nedopmanuu npyxuHbl. OmnpeneneHue koddduimeHTa TpeHUs Ha TpubOomerpe. (¢
HCNoJIb30BaHuEM o0opynoBanus «Touka pocray)

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS OT CHJIBI HOPMAJIbHOTO JIABJICHUSI.

Xapaxmepucmuka 0CHOBHBIX 8UO08 0eAMeNIbHOCIU.

Ananu3 tabumi, rpadukoB, cxeM. [Touck oObsicHeHUsT HaOM01aeMbIM COOBITHAM. OnpenencHue
CBOWCTB MPHUOOPOB MO YepTekaM M MOJCISAM. AHAJIM3 BO3HUKAIOUIUX MPOOJIEMHBIX CHTYalUi.
N300paxaTh cucreMy KOOpPAMHAT, BBIOMpATh TEJNO OTCYETa U CBA3BIBATH €r0 C CHCTEMOIl
KoopauHaT. Vcnonb3oBaTh CUCTEMY KOOpAMHAT AJI M3Yy4YEHHUS HPSIMOJIMHEHHOIO JIBUYKEHUS
tena. COopka mnpuOOpPOB W KOHCTpYKUuH. Vcmonb3oBaHHe H3MEPUTENbHBIX MPHOOPOB.
BrimonHenue mabopaTopHBIX M MPAKTUYECKHX pPA0OT (€ MCMOJIb30BAHHEM 000pPYI0BaHMA
«Touka pocrtay). J[uarHocTuka M ycTpaHEHHE HEUCHpaBHOCTEH MpubopoB. BricTpanBaHue
TUIIOTE€3 Ha OCHOBAHMU HUMEIOUMXCA JaHHbIX. KOHCTpyupoBaHMEe U  MOJAEIUPOBAHUE.
Boinmonnenue 3agaHuil 10 yCOBEPILEHCTBOBaHUIO NMpuOOpoB. Pa3zpaboTka HOBBIX BapHaHTOB
ombITOB. Pa3paboTka W TpoBEpKa METOAMKH SKCIICPUMEHTAIBHON paboThl. Pabora B Maybix
rpynmnax. AHaJIM3UPYIOT, BBIOMpPAIOT U  OOOCHOBBIBAIOT CBOE  peIICHHE, JIEHCTBUS.
[IpencraBnenue pe3ynbTaTOB MMAPHOW, TPYIIIOBOM JEATEIBHOCTH. YYacTHE B JHAJIOre B
COOTBETCTBHUH C MPABUIAMH PEYEBOTO NOBEACHUS.

I'mapocraTuka.

Teopus: 3akon Apxumena, 3axoH Ilackansi, rumpocTaTuueckoe AaBiCHHE, COOOIIAIOIIUECS
COCY/1bl, TUAPABINYECKHE MALTNHBI.

Ilpaxmuxa: 3a0auu: BHITAJKUBAIOIIAs CHJIAa B Pa3jIMYHbIX CHCTEMax; MpUOOpHl B 3ajayax
(cooOmrarormuecst COCY/IbI, THIPABIMYSCKHAE MAIIIUHBI, phIYaru, OJIOKH).

DKcrepuMeHTaJIbHbIE 3aJaHHsL:

1)uzmepenue cuibl Apxumena,

2)U3MEPEHUE MOMEHTA CUJIbI, AEMCTBYIOIIETO HA phIYar,

3)usmepeHne paboThl CUJIBI YIIPYTOCTH MPH MOABEME Ipy3a € MOMOIIbIO MOABUXHOIO WU
HETO/IBUKHOTO 0JI0Ka(C HCIoJib30BaHueM 00opynoBanus «Touka pocray)

Xapaxmepucmuka 0CHOBHBIX U008 0esAMENbHOCHU

Ananu3 Tabmui, rpaduxos, cxem. I[louck oObsicHeHHs HaOmogaeMbIM coObITUsIM. COOpka
npubopoB U KOHCTpyKuuil. Mcnonp3oBaHne H3MepUTENbHBIX NpHOOPOB. BeimonHeHue
71a00paTOPHBIX U MPAKTHUECKUX paboT. JlnarHocTuka 1 yCTpaHeHHue HEMCIPaBHOCTEN MPHUOOPOB.
BricTpauBanne ruUmoTre3 Ha OCHOBaHMM HMEKWOIIMXCS JAaHHBIX. KOHCTpyupoBaHue u
MozenupoBaHue. Pabora B Manblx rpynmnax. AHaJIU3UPYIOT, BEIOUPAIOT U OOOCHOBBIBAIOT CBOE
pemeHne, nenctBus. llpencraBieHue pe3ynbTaToOB MApHOM, TIPYNIIOBOM  JE€ATEIBHOCTH.
[ToaroroBka coOOImIEHWH W [IOKJIaJ0B. Y4YacTHE B JUANOre B COOTBETCTBUU C IpaBUIaMH
pEYEBOro NOBEIECHUS.

Craruka.

Teopusa: bnok. Ppruar. PaBHOBecue TBepAbIX Tel. YCIOBUS pPaBHOBECUSA. MOMEHT CHIIBL
[IpaBuno momentoB. LlenTtp Ttsoxectn. HccnenoBanue pas3IMYHBIX MEXAHHUYECKUX CHCTEM.
KomOuHupoBaHHbIE 3a/1a4H, UCIIOIB3YsI YCIOBHS PABHOBECHS.

Ilpakmuxa: VI3roToBieHue paboTaromei CucTeMbl OJI0KOB.

Xapakmepucmuka 0CHOBHBIX 81008 0eAMENbHOCIU.

Amnanu3z tabnun, rpagukos, cxeM. [lorck oObsicHeHUs HabMOAaeMbIM COOBITHAM. OmpeaeneHune
CBOMCTB MpUOOPOB MO YEpTEKaM M MOJENSIM. AHaIN3 BO3HUKAIOIUX MPOOIEMHBIX CUTYyallUi.
HaGmtonate naeficTBHE MPOCTHIX MeXaHU3MOB. IIo3HaKOMHUTBCS € (U3NYECKOH MOMAEIbIO
«abcomoTHO TBEpAOE Tenoy». Pemars 3amaun Ha NMpUMEHEHHE YCIOBUs(IIpaBUIIa) PaBHOBECHS
peiuara. IlpumeHsaTs ycnoBue (IpaBHJIO) paBHOBECHsI phlyara s OOBSCHEHUS NeWCTBUS
Pa3IMYHBIX HMHCTPYMEHTOB, HCIIOJIb3yeMBIX B TexHHMKe U B ObiTy. COopka mnpuOopoB u
KOHCTpYKUUH. Mcrmonb3oBaHHE W3MEPUTENBHBIX NpUOOpOB. BrImonHeHue 1abopaTopHBIX U
MPaKTUYECKUX paboT. /[narHocTrka W yCTpaHEHHE HEUCIpaBHOCTEH MpuOOpoB. BricTpanBanue
TUIOTE3 Ha OCHOBAaHMM HUMEIOLMXCA JaHHbIX. KOHCTpyMpoBaHHME U  MOJAEIMPOBAHUE.
BrimonHeHue 3agaHuil MO YCOBEPIICHCTBOBAHUIO MPHOOpPOB. Pa3zpaboTka HOBBIX BapHaHTOB
onbIToB. Pa3paboTka 1 mpoBepka METOAUKH SKCIIEPUMEHTATIBHON pabOTHI.



PabGora B Manblx rpynmnax. AHAJIM3UPYIOT, BBHIOMPAIOT W OOOCHOBBIBAIOT CBOE pELICHUE,
nevictBuda. lIpencraBieHune pe3ynbTaTOB MApHOW, TpyHnoBoW nesTenbHOCTH. [loaroroBka
cooOmieHnit 1 oknanoB. OCyIIECTBIAIOT CaMOOIICHKY, B3aMMOOLICHKY IESATEIbHOCTH. Y4acTHe
B JIMAJIOTE B COOTBETCTBUU C MPABUJIAMH PEUYEBOT0 MOBEICHUS.

8 ki1ace

TenJioBble ABJIEHHS.

TernnoBoe pacmmpenue Ten. [Ipoueccsl miaBieHus U OTBEPAEBAHUS, UCITAPEHUS U

KoHJeHcanuu. Temnonepenaya. BinaxxHocTh Bo3yXa Ha pa3HbIX KOHTHHEHTAX.
Jemoncmpayuu: 1. HabmoneHue TassHUS Jb/1a B BOJIE.

2. CKOpOCTb UCTIapEHUSI PA3IMYHBIX KUAKOCTEH.

3. TermoBble nBUTATENHN OYAYIIETO.
Jlabopamopnwvie pabomei (¢ HCMOJb30BaHNEeM 000pya0oBaHus «Touka pocTay)

1. '3meHeHus ATMHBI TeJla TPU HATPEBAHUU U OXJIAXKICHHUH.

2. OT1nuBKa napaHOBOTO CONJIATHKA.

3. HaOurotenue 3a riaBjIeHUEM JibJa

4. OT 4ero 3aBUCUT CKOPOCTh UCTIAPEHHUSI KUIAKOCTH?

5. HabGnroienue TenaonpoBoJHOCTH BOJIBI U BO3IyXa.
Xapaxmepucmuka 0CHOBHBIX 8UO08 OEAMENbHOCTIU.

CaMocTosTenbHO (POPMYIHPYIOT TO3HABATEIBHYIO 3aJady. YMEIOT C IOMOIIBIO BOIIPOCOB
noObIBaTh  HejocTarollyto uHpopmanuio. lcmonb3oBaHWe U3MEPUTENBHBIX — IPUOOPOB.
Brimonnenue nmabopaTOpHBIX M MpakTUYeCKuX padoT. JlmarHocthka #  yCTpaHEHHUE
HEUCIpaBHOCTEH mnpuOOpoB. BeicTpamBaHuEe THUIOTE3 HAa OCHOBAHMM HMMEIOIIUXCS JTaHHBIX.
KonctpynpoBanue u MofenpoBaHue.

Broinonnenue 3agaHuil 10 yCOBEPIIEHCTBOBaHUIO MPUOOpOB. Pa3paboTka HOBBIX BapHUAHTOB
onbITOB. Pa3paboTka W mpoBepka METOIWKH JKCIEpUMEHTaNbHOU paboThl. Pabora B Mamibix
rpynmnax. AHaIM3UPYIOT, BbIOMpPArOT U  OOOCHOBBIBAIOT CBOE  peIlleHue, JCUCTBHUS.
[IpencraBnenue pe3ynbTaTOB MApPHOM, TPYNIOBON [EATETLHOCTH. YdYacTHe B Juajore B
COOTBETCTBHUH C MPABUIAMH PEYEBOTO MOBEACHUSI.

DJIeKTpUYeCKHE SIBJICHHSA.

Mukpomup. Mozgenu atoma, cymectsoBasie 10 Hayana XIX. Mctopust OTKpBITUS U AEHCTBUSA
rajJlbBaHU4YecKoro siemeHTa. Mcropus coszmanust snekrpodopHoi MammHbl. OneiT Bosbra.
ONEKTPUUECKUN TOK B DJIEKTPOIUTAX.

Hemoncmpayuu: (¢ ucnojib3oBanueM ooopynoBanus «Touka pocray)

1. Monenu aToMOB.

2. N'anpbBaHUYECKHE DJIEMEHTBI.

3. Pabora snexkrpodopHOif MalTHHBL.

4. OnbiTel Bonbra u [NansBanu.

Jlabopamopnvie pabomui:

1. Co3nanue raabBaHUYECKHX 3JIEMEHTOB U3 MOAPYYHBIX CPE/ICTB.

2. DIIEKTPUICCKUH TOK B JKUIKOCTSIX.

Xapaxkmepucmuxa OCHOBHBIX BUJIOB JESATEIILHOCTH:

VYpaBnsitoT CBOEH TO3HABATEIHLHONW W Y4eOHOW JeATEIBHOCTHIO IMOCPEICTBOM ITOCTAHOBKH
Lenel, IUTAaHUPOBAHMSI, KOHTPOJS,, KOPPEKIMH CBOMX JEHCTBHUM M OLIEHKH YCIEIIHOCTH
ycBoeHusa. CpaBHUBAIOT CIOCOO ¥ pe3yabTaT CBOUX JEUCTBHUH C 00paslioM - JIHCTOM
conpoBokaeHusA. OOHapyXHBarOT OTKJIOHEHUS. OOIyMBIBaIOT MNPUYMHBI  OTKJIOHEHUH.
OcCyIIeCcTBISIOT CAMOKOHTPOJIb U B3aUMOKOHTPOJIb. Vcrionb3oBaHe U3MEpUTEIbHBIX TPUOOPOB.
BeimonHenue 11abopaToOpHBIX M NPAKTUYECKUX paboT. JlmarHoctuka M yCTpaHEHHeE
HeucnpaBHocTel mpuOopoB. BeicTpamBaHue rumore3 Ha OCHOBAaHUM HUMEIONIMXCS JAHHBIX.
KoHcTpynpoBanue 1 MoAeInpoBaHUE.



JIEKTPOMATHUTHBIE SIBJICHHS.

MarnuTtHoe moje B BemecTBe. MarHuTHas aHoMmanus. MarHutHele Oypu. PasHoBUAgHOCTH
ANEKTPOU3MEPHUTEIHHBIX TPUOOPOB. Pa3HOBHIHOCTH IIEKTPOABUTATENICH.
Hemoncmpayuu (¢ icnoab30BanueM odopynoBanns «Touka pocray):

1. HarnsiHOCTh NTOBEICHUS BEUIECTB B MArHUTHOM TI0JIE.

2. [Ipe3eHTany 0 MAarHUTHOM I10JI€ 3eMJIM U O MAaTHUTHBIX OypsiX.

3. lemoHcTpanus pa3HOBUIHOCTEH AJIEKTPOU3MEPUTEIHHBIX TPUOOPOB.

4. HarnmsaiHOCTh pa3HOBUAHOCTEH DJIEKTPOIBUTATEIICH.
Jlabopamopnvie pabomei: 1. ViccaenoBanne pa3anyHbIX AJIEKTPOU3MEPUTENIBHBIX TPUOOPOB.
Xapaxmepucmuka 0CHOBHBIX 8UO08 OeMeNbHOCTU:

YopaBisOT cBOeH TO3HABATENbHON W Y4eOHOUW MEATEIhHOCTHIO TMOCPEICTBOM ITOCTAHOBKHU
Lened, IUIAHUPOBAHMS, KOHTPOJIS,, KOPPEKIMM CBOMX JEHCTBHM M OLEHKH YCIEIIHOCTH
ycBoeHus. CpaBHUBAIOT CHOCOO M pe3yabTaT CBOUX JEHCTBUH C 00paslioM - JIMCTOM
conpoBoxacHus. OOHApYKMBAOT OTKJIOHEHUs. OOMyMBIBAIOT TPHYUHBI  OTKJIOHEHUH.
Ocyl1ecTBISIIOT CAMOKOHTPOJIb U B3aUMOKOHTPOIb.

OnrTuyeckue sABJICHUA.

Hcrounnku cBeTa: TEIJIOBBIE, JIFOMUHECUEHTHBIE, UCKYCCTBEHHbIE. M3roToBieHHe Kamepbl -
00CKypa W HCCIeIOBaHWE H300paKCHUs C MOMOINBI0 MoJenud. MHOTOKpaTHOe H300pakeHHe
MpeaMeTa B HECKOJIBKUX IJIOCKUX 3epKajiaX. M3roTOBUTH MEPUCKOIL U C €r0 MOMOIIbIO IPOBECTH
HaOmoaeHus. [IpakTHyeckoe WCIOJIb30BAaHUE BOTHYTHIX 3€pKall. 3pUTCIbHBIC WJUTIO3UH,
MOpOXKIaeMble TIpesIoMIeHuEM cBeTa. Mupaku. PazButre BOJIOKOHHOU onTUKH. Mcronb3oBaHue
3aKOHOB CBETa B TEXHUKE.

Hemoncmpayuu (¢ icnosib3oBanueM odopynoBanus «Touka pocTay)

1. Pa3nuyHble HICTOUHUKH CBETA.

2. N300paskeHne mpeMeTa B HECKOJIBKUX TUIOCKHUX 3epKaJiax.

3. N3o0pakeHne B BOTHYTHIX 3epKajax.

4. Vcnonb30oBaHuE BOJIOKOHHOM ONTHKHU.

5. YcrpoiicTBo oToanmapatoB, KHHOMPOEKTOPOB, KaJIEHIOCKOIIOB.

Jlabopamopuvie pabomui:

1. UzrotoBieHue kaMepsl - 00CKypa U UccieloBaHNE U300pakeHUs C TOMOILIBIO MOJEIH.

2. [IpakTuyeckoe MpUMEHEHHUEe MITOCKUX 3epKall.

3. [IpakTHveckoe NCIOIh30BAHUE BOTHYTHIX 3ePKAIL.

4. V3roToBrieHneE MEPUCKONA U HAOTIOACHUS C TIOMOIIIBIO MOJIEIH.

Xapaxmepucmuka 0oCHO8HBIX 8UO008 0esAMeNbHOCIU.

VYrpaBnsitoT CBOEW MO3HABaTEIbHONM W y4eOHON ACSITENBHOCTHIO TMOCPEJICTBOM IMOCTAaHOBKU
Lene, IUIAHUPOBAaHUS, KOHTPOJIS, KOPPEKIMH CBOMX JEHCTBUA W OLEHKH YCHEIIHOCTH
ycBOeHUA. BpIensior u GopMyIupyrOT MO3HABATEIBHYIO 11€7b. BBIIENAIOT KOJWYECTBEHHBIE
XapaKTePUCTHKU OOBEKTOB, 3a/laHHble CclIoBaMHU. [IpHHHMAOT TMO3HABaTENbHYIO I€Jdb U
COXPaHSIOT €€ TPH BBHIMOJHEHWU YYEOHBIX AeHCTBUUA. OCO3HAIOT CcBOW JeicTBus. Mwmeror
HABBIKH KOHCTPYKTUBHOTO OOIIIEHHUS B MAJIBIX PYyIIaXx.

Yenosek u npupoaa

ABTOMaTHKa B Hamen xu3HH. [IpuMepbl UCNoIb30BaHUsI aBTOMAaTUYECKUX YCTPOWCTB B HAyKe,
Ha mpou3BojAcTBe M B ObITy. CpenctBa cBs3u. Pagmo u TeneBuaeHue. ANBTEpPHATHBHEIC
UCTOYHUKHU 3Hepruu. Bunel anexkrpocraniuii. Heo0xoaumMocTh 3KOHOMUHM IPUPOJIHBIX PECYPCOB
U HCIIOJIb30BaHUS, HOBBIX JKOJOTHYHBIX M Oe30macHbIX TexHolorui. Hayka m 0e30macHOCTb
JIIOZEN.

Hemoncmpayuu: 1. poromarepuasl U Claiiibl 0 TEME.

Jlabopamopusie pabomei.: 1.VI3ydenue NeUCTBUI CPENICTB CBSI3H, PAHO U TEJICBUICHUS.
Xapakmepucmuka 0CHOBHBIX 8U008 OeAMENbHOCIU.

CamocrosiTenbHO  (DOPMYITUPYIOT TMO3HABATEIBHYIO 3aqady. YMEHT (WM  pa3BUBAIOT)
CIOCOOHOCTH C TOMOIIBIO BOTIPOCOB TOOBIBATH HEJOCTAIOIIYIO HH(POPMAITHIO.



9 kaace

Kunematuka
Crnioco0sI onucanusi MexaHnueckoro JBmwkeHus. Cucrema otcuera. [IpsmonuneiiHoe 1BUXKEHUE.
[IpssMonuHENHOE DPABHOMEPHOE IBHKEHHE IO IUIOCKOCTH. [lepeMeleHue M CKOpPOCTh IpU
PAaBHOMEPHOM TMPSIMOJIMHEWHOM JIBDKEHHHM MO IIOCKOCTH. OTHOCHUTENBHOCTh JIBUXKEHUS.
Cnoxenne nBwxkeHuid. I[lpuHuMNn He3aBUCUMOCTH JBWXEHUW. KpHUBOJIMHEHHOE BUXKEHUE.
JIBu>keHHe Tena, OpOIICHHOTO TMOJ YIJIOM K TOPH30HTY. PaBHOMEpHOE MABM)KCHHE I10
OKPY’KHOCTH. YTJ0Basi cKopocTb. [lepuos u yacrora Bpamenus. CKOpocTb
1 YCKOPEHHE MPU PABHOMEPHOM JIBUKEHUU 10 OKPYKHOCTH.
Jlabopamopnvie pabompi (¢ McnoJib3oBanueM ooopynoBanus «Touka pocray):

1. WUsyuenwue ABM>KEHUS CBOOOIHO MAIAOIIETO Tea.

2. VI3yueHue IBMKEHUS 110 OKPYKHOCTH.
IIpumeprvie memvl NPOEKMHBIX U UCCAEO08AMENLCKUX PAOOM:

1. Omnpenenenue CKOPOCTH PABHOMEPHOTO IBIKEHMSI TIPH HCIOJIB30BAaHWUU TpEHaKepa

«OeroBas JOPOKKa.
2. Wcropuueckas pEKOHCTPYKILHUS OMNBITOB lamuiess MO ONpedesieHHuI0  yCKOPEHHUs
CcBOOOHOTO MaJACHUS TE.

3. Ilpuniunsl paboTsl IPUOOPOB ISl U3MEPEHUS CKOPOCTEN U YCKOPEHUIA.

4. Tlpumenenue cBOOOIHOTO MAJCHUS JIJIsl U3MEPEHUS pEaKliy YeJI0BeKa.

5. Pacuer Tpaexropuu ABHKEHUs NepcoHaxkel paccka3os P.Pacmo.
Xapaxmepucmuka OCHOBHbIX U008 OesmelbHOCMuU. YTEHUE U OOCYKIIEHHE TEKCTa CTaTe
WHTEPHET-CAalTOB, OOCYXICHUE MOKJIAIOB M MPE3EHTAlli, COCTABIICHUE W pEIIeHUE 3ajady,
oOcyxkaeHue crnocodoB pemienus (nmoaroroska k OI'D mo ¢uzuke).

JlnHaMuKa
WNuepunaneueie cuctemsl orcueta. Cuna. 3akoHbl HeloToHa. J[BrykeHue Tena moj JeHCTBUEM
HECKOJIbKUX CHJI. JI[BI)KEHHE CUCTeMBbl CBSI3aHHBIX Tell. /[nHamMuKa paBHOMEPHOTO JBHKEHUS
MaTepUaJIbHOM TOUKH IO OKpYKHOCTH. Kiacchl cuil. 3aKOH BCEMUPHOTO TATOTEHUs. J[BHXKeHue
nnaHeT. MckyccTBeHHble cniyTHUKU. ColHeuHas cucreMa. Mcropust pa3BUTHSL IPEICTaBICHUN O
Bcenennoii. Ctpoenue u 3Bosorus Beenennoii.
Jlabopamopuwie pabomoi(c ucnoab3oBanueM odopyaosanus «Touka pocray):
1. H3mepeHue Macchl Tea ¢ UCHOIb30BAaHUEM BEKTOPHOTO PA3I0KEHHUS CHUJIbL.
2. V3yueHue KMHEMATUKH W JWHAMUKH DPABHOYCKOPEHHOTO IBMXKEHHs (Ha TpHUMepe
MaliuHbl ATBy1a).
3. V3yueHue TpeHUS CKOJIBKEHUSI.
IIpumepnvie memvl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM:
1. Hcropuueckass peKOHCTpYKUUsi omnbIToB KymnoHa # AMOHTOHA MO  OINpEIETICHUIO
BEJIMYUHBI CUJIbI TPEHUSI CKOJIbKEHHUS.
2. TlepBble HCKyCCTBEHHBIE CITYTHUKH 3€MIIH.
3. Kak ornmuaroTcsi MexaHW4eckue Mpolecchl Ha 3eMie 0T MEXaHHMYECKUX MpOILIECCOB B
Kocmoce?
4. Tena Conmuneuynoit cuctembl. OTKPBITHS HA KOHYHKE TIepa.
Xapaxmepucmuka OCHOSHBIX U008 OesamenbHOCMuU. YTEHUE U OOCYKJIEHHE TeKCTa cTaTel
MHTEpHET-CalTOB, OOCYXJEeHHE MOKJIaJ0B M NpPE3CHTAlMid, COCTAaBICHHWE W pelleHHe 3a7ad,
obcyxaenne crnocoboB pemeHus (moarotoska k OI'D mo dpuzuke).

Nmnyibe. 3aKoH coOXpaHeHUs] HMITYJIbCA
Nmnynsc. MI3MeHeHHMe nMITynbca MaTepuadbHOM TO4YkHM. Cuctema Ten. 3aKOH COXpaHEHHUs
HMITYJIBCA.
IIpumepnvie memvl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM:
1. PeakTuBHOE IBH>KEHHE B IPUPOJE.
2. PaccnenoBanue JITII ¢ momoristo 3aKk0Ha COXpaHEHUS UMITYJIbCa.



Xapaxmepucmuxa OCHOBHBIX 6U006 OesmenbHOCmU: YTEHUE M OOCYXKICHHE TEKCTa cTaTed
UHTEPHET-CATOB, OOCYXICHHE OKJIaJ0B M MPE3CHTAIMi, COCTABICHUE W pEIICHHE 3ajad,
o0cyxkaeHue crnoco0oB pemrenus (moaroroska k OI'D mo ¢usuke).

Craruka
PaBHOBecue Tena. MOMEHT CuIibl. Y CIIOBUSL paBHOBECHS TBEPIOTO Tena. [IpocTeie MEXaHU3MBI.
Jlabopamopuvie pabomui(c Hcnoab3oBaHueM odopynoBanus «Touka pocra»):
Omnpenenenue EHTPOB MacC PA3IMYHbIX Tel (TPU Coco0a).
IIpumepmvie memvl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM

1. TlpumeHeHHE MIPOCTHIX MEXAaHU3MOB B CTPOUTEILCTBE: OT 3EMIISTHKH J10 HEOOCKpeOa.

2. VccnenoBaHue KOHCTPYKIIMH BEJIOCHIIEA.
Xapaxmepucmuka OCHOBHbIX U008 OesmelbHOCMU. UYTEHUE U OOCYKJIEHHE TEKCTa cTaTel
WHTEpPHET-CAalTOB, OOCYXICHUE [OKJIAT0B M IPE3CHTAlU, COCTABJICHHE W PEILICHUE 3aj1ad,
obcyxaenue crnocoboB pemieHus (moaroroska k OI'D o ¢pusuke).

MexaHnveckune KoJie0aHUs U BOJHBI
Mexanuueckue kosiebanus. IIpeoOpa3oBaHWe SHEPrUM TMPU MEXaHHUUECKUX KOJCOaHMSIX.
Matematuueckuii U HpYXUHHBIH MasTHUKUA. CBOOOJHBIE, 3aTyXarolIME€ M BBIHYKICHHbBIC
kosiebanus. Pezonanc. MexaHuueckue BOJIHBI. [IJTMHA U CKOPOCTh BOJIHBI. 3BYK.
Jlabopamopnule pabomoi(c MCMOIb30BaHNEM 000pynoBaHusi «Touka pocrtay):
N3ydenne koyie0aHU HUTSHOTO MassTHUKA.
IIpumepnvie memul NPOEKMHBIX U UCCLEA08AMENLCKUX PAOOM.:

1. CrpyHHBIE My3bIKAJIbHBIC HHCTPYMCHTHI.

2. KomebarenbHbIe CUCTEMBI B TIPUPO/IE M TEXHUKE.
Xapaxmepucmuka OCHOBHBIX U008 OesmelbHOCMuU. YTEHUE U OOCYKIIEHHE TEKCTa CTaTe
WHTEPHET-CATOB, OOCYXJIEHHE JOKJIAI0B M NPE3CHTAIMH, COCTABICHHWE W peIIeHHE 3a/ad,
o0cyxaeHue crnoco0oB perienus (moaroroska k OI'D no ¢usuke).

JIEKTPOMATHUTHBIE KoJIeDaHUs U BOJIHBI

Ilepemennslii anexTpudeckuit Tok. KonebatenbHblit KOHTYp. BoiHyX/1eHHbIE 1 cBOOOIHBIE DM
KosiebaHus. OM BOJIHBI U MX CBOUCTBA.

IIpumepnvie memvl nNPOEKMHBIX U UCCIE008AMENLCKUX PAOOM.:

IIpuHUUIIBI PaTUOCBA3YU U TEIEBUICHUS.

Bnusinue OM u3nydeHuil Ha )KUBbIE OPTaHU3MBI.

N3rotoBneHne ycTaHOBKH JUIsl IEMOHCTpAIMK OTbITOB 1o OMU.

OnexTpoMarauTHoe n3nydyenue CBY-neun.

Hcropudeckas peKOHCTPYKLUS ONBITOB AMIiepa.

Xapakmepucmuka OCHOBHLIX 6U008 OesimenbHOCmU: YTEHHEe U OOCYXIEHHE TeKCcTa cTaTei
MHTEPHET-CAlTOB, OOCYX/JE€HHE [OKJIaJ0B M NpPE3eHTAlUH, COCTaBICHHWE M pELIeHUE 3ajad,
oOcyxkaeHue crnoco0oB pemienus (moaroroska k OI'D mo ¢pusuke).

AR

OnrTuka
Hcrounuku ceera. JlelicTBus cBeTa. 3aKOH NPSIMOJIMHEMHOIO PAaclpOCTPaHEHMsI CBETA. 3aKOH
oTpakeHus cBeTa. [locTpoeHue n300paxeHil B MIOCKOM 3epKayie. 3aKOH IpPEJOMJIEHUS! CBETa
Ha IUIOCKOW TpaHMIE ABYX OJHOPOAHBIX IMpo3padyHbIX cpel. [IpenomieHune cBeta B mpusMe.
Jucnepcust cBera. SIBaeHME NOJHOrO BHYTPEHHEro orpaxeHus. JIuH3pl. ToHKME JIMH3BL
[TocTtpoenne u300pakeHU#, cO3JaBaeMbIX TOHKMMHU JHH3aMH. ['na3z u 3penue. OnTuueckue
pUOOPBHI.
Jlabopamopnvle pabomui(c Ncmoab30BaHneM 06opynoBanHus «Touka pocray):

1. DxkcnepuMeHTaiIbHas MPOBEPKA 3aKOHA OTPa’KEHUSI CBETA.

2. HW3MmepeHue nokasaresns IpeaoMIICHHUS BOJIBI.

3. M3mepenne HOKyCHOTO pacCTOSTHUSI COOMPAIOIIEH JINH3HI.
IIpumepHvie membl NPOEKMHBIX U UCCIE006AMENLCKUX PADOM.:

1. Wcropus uccienoBaHusi CBETOBBIX SIBJICHHIMA.



2. Hcropuueckast peKOHCTPYKITUA Tejaeckona [ ammes.

3. UW3srorosieHue KaieHmoCKoIIA.
Xapakmepucmuka OCHOBHbIX 6UO008 OesAmelbHOCMU: YTEHHE U OOCYKICHHE TEKCTa CTaTel
WHTCPHET-CATOB, OOCYXJIEHUE JOKJIAI0OB M TPE3CHTAIMid, COCTABICHHWE W pEIIeHHE 3a/ad,
o0cyxkaeHue croco0oB pemrenus (moaroroska k OI'D mo ¢pusuke).

Du3uKa aTOMa U ATOMHOI0 siipa
Crpoenue aroma. [lornomenue u ucmnyckanue csera aromamu. Onruyeckue creKTpbl. ONbITHI
Pesepdopna. [Tnanerapuas monens aroma. CTpoeHHE aTOMHOTO sA1pa. 3apsAoBOE U MacCOBOE
yucna. SnepHble cuibl. DHEPrus CBSI3U aTOMHBIX slep. 3aKOH PaJMOaKTUBHOTO pacmaja.
Anbda- u Oera-pacmansl. [IpaBuna cmemienus. Snepusie peakuuu. JleneHne W CHUHTE3 SEP.
Snepnas snepreruka. crounuku sueprun ComHia v 38e37. Peructpanus siaepHbIX U3Ty4eHUH.
Brusinue pajivoakTHBHBIX M3TYyYEHUW Ha >KHUBBbIE OpraHu3Mbl. Jlo3umeTpus. DKOJOTUYECKHE
MPOOJIEMBI SIIEPHON YHEPTETUKH.
IIpumeprvie memvl NPOEKMHBIX U UCCLEO08AMENLCKUX PAOOM !

1. HUcropus uzyueHus aroma.

2. Wsmepenue KII/] comreunoii 6aTapemn.

3. HeBuaumeble U3iydeHus B CIEKTPE HATPETHIX TEIL.
Xapaxmepucmuka OCHOBHBIX U008 OesmenlbHOCMuU. UYTEHUE U OOCYKIIEHHE TEKCTa CTaTei
MHTEPHET-CAlTOB, OOCYXJEHHUE [OKJIaJ0B M IPE3CHTALMNA, COCTaBICHHWE M pELIEHUE 3ajad,
oOcyxkaeHue crnocodoB pemienus (nmoaroroska k OI'D no ¢usuke).

®opMmbl opranuzanuu 00pa3oBaTeIbHOIO NMpouecca:

- TPYNIIOBas;

- UHUBUyaJIbHas,

- (ppoHTATBHAS.

Benymme TexHoJ10ruu:

Hcnonb3yroTcss 3€MEHTHI CIHEAYIOUUMX TEXHOJOTHH: MNpOeKTHas, MNpoOJeMHOro oO0ydeHHs,
MH(POPMAIlMOHHO-KOMMYHUKALIMOHHAS,, KPUTUYECKOTO MBIIUICHUs, MPOOJEMHOIo Juasora,
UTpOBas.

OcHoBHbIE MeTO/IbI pA00THI HA YpPOKe:

Benynmmmu metogamMu oOy4yeHMs SBISIOTCS: YaCTMYHO-TIOMCKOBOW, METOJ MaTeMaTH4eCKOro
MOJIETTUPOBAHUS, AKCHOMAaTUIECKUI METOA.

DopMbI KOHTPOJIA:

Tax xak 3TOT Kypc SBISETCS TONOJHUTENIBHBIM, TO OTMETKA B Oajjlax HEe CTAaBUTCS.

VYyammiics y4yuTcs OIIGHHMBaTh ce0s W JAPYrMX caM, 4YTO TII03BOJIIET pa3BUBATh YMEHUS
camMOaHaliM3a M CIIOCOOCTBYET pPa3BUTHUIO CAMOCTOSITEIbHOCTH, KaK CBOICTBY JIMYHOCTH
ydanierocsi. BbIsiBlIeHHME NPOMEXYTOYHBIX M KOHEYHBIX PE3YJIbTaTOB YYalllUXCSl MPOMCXOAUT
yepes MPaKTUUYECKYIO NeSTEIbHOCTh; 3a4€THbBIE pAOOTHI:

* TeMaTh4eckas MoJ0OpKa 3a/au PasIMYHOI0 YPOBHS CIIOKHOCTH C IPEJCTABICHHEM DPa3HBIX
METOJIOB peleHus B BUJIE TEKCTOBOIO AOKYMEHTA, Mpe3eHTaluu, -
aHNMALUH, BUIEOPOJIUKA WK WED - cTpaHuIbI (caiiTa)

* BBICTAaBKa [TPOEKTOB, MPE3EHTALINN;

* JIEMOHCTpALUsl IKCIEPUMEHTa, KaYeCTBEHHON 3a/1aul ¢ KaueCTBEHHBIM (YCTHBIM WJIM B BHJIE
MPWIOXKEHHs, B TOM 4YHCIIe, MpEe3eHTaluell) OMHCAaHWEeM Ipollecca Ha 3aHsATHH, (ecThBale
HKCHEPUMEHTOB; PU3UUECKUE OIUMITUA/IBI.
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KanenpapHo-temaTnyeckoe IIaHUPOBaHue [ KJacc

Ne
/1

Jarta
MPOBEACHUS
Ilnan | dakr

Tema 3angaTus

HUcnonb3oBanue
000py10BaHMS LIEHTPA
eCTeCTBEHHOHAYYH O "
TEXHOJIOTHYEeCKO
HanpaBJIeHHOCTe

«Touka pocra»

[IpUMEYaHUe

1. Beengenmne (14)

1

BBonnoe 3amsarue.
3aJaun Kypca.
0€30I1aCHOCTH.

e wu
Texauka

Kommnsrorepnoe
obopynoBaHue

2. Poaib 3KkcniepuMeHTa B KU3HH YesioBeka (34)

Cucrema eMHHUL, TIOHATHE O
IIPSIMBIX u KOCBEHHBIX
U3MEpPEHUSX

Kommnsrorepnoe
obopyoBaHue

DU3NYECKUI IKCIIEPUMEHT.
Bunbt buznyeckoro
SKCIEPUMEHTA.
[TorpemnocTs
Buaet
TOTPENTHOCTEN
Pacuér
MOTPELIHOCTH U3MEPEHHUS.

U3MEpEHUS.

HU3MCPCHHUA.

ObopynoBanue
JIEMOHCTpaLMi

4

JlabopaTopHas pabota
«M3mepenne oobeMa TBEpIOTro
tenay. [IpaBuia opopmieHus
1a00paTOpHOI paboTHI.

ObopynoBanue Is
nabopaTtopHbIX  pabor U
YYCHUYCCKUX ONBITOB

3. Mexanuka (8u4)

PaBrOomepHOE u
HEPAaBHOMEPHOE
JIBUKCHHSL.

I'padnueckoe npeacrasienne
JABUXKCHUA.

Pemenue rpaduueckux 3anad,
pacueT ITyTM W CpeaHeu
CKOpPOCTH

HEPaBHOMEPHOI'O JBMKEHUSI.

[Tonsatue
WHEPTHOCTH.
LenTpobexHas cuna..

WHEPLHH u

O6opynoBanue st

Ja00paTOpHBIX  paboOT
YUEHHYECKUX OIBITOB (Ha
6aze komriekToB aist OI'D)

Cuna ynpyrocrtu, cuiia TpeHHs

10

JlabopaTopHas paboTa
«MccnenoBanne 3aBUCUMOCTH
CHITBI YIIPYTOCTH,
BO3HHUKAIOIICH B
MpYXUHE, oT
nedopmanuu
MPY>KUHBD.

CTCIICHU

11

JlaGopaTopHas pabota
«Omnpenenenue ko3 purreHTa

O6opynoBanwue st

Ja00paToOpHBIX ~ paboOT
YUEHHYECKUX OIBITOB (Ha
6aze komruiekToB aist OI'D)
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TpPEHUsI HAa TPUOOMETpPEY.

JlaGopaTopHas pabota
«HccnenoBanue 3aBUCUMOCTH
CHJIBI TPEHUS OT CHJIBI

OO6opynoBaHue ISt
nabopaTopHBIX  paboT U
YYCHUYIECKUX OIBITOB

12 HOPMAaJIbHOTO JIaBJICHUS.
4. 'mapocraTuka (124)
IInotHocts.  3amaua  mapsa | OGopynoBanue UL
13 I'epona JIEMOHCTpaIHii
Pemenue 3a1a4 noBeILIEHHON
CIIO’)KHOCTHU Ha pacuer
IUIOTHOCTH
14 BEILLIECTBA.
Pemenue 3a1a4 moBbIIIEHHOM ObopynoBanue JUTSt
15 CIIO’)KHOCTHU JIEMOHCTpAIHi
JaBiaeHue >XUJIKOCTH M rasa.
3aKkoH
16 [Mackans
17 Coob1maronmecs: Cocy/ibl.
JlaGopaTopHas pabota O6opynoBanue st
«3roroBienne MoJen | mabopaTopHbIX  paboT U
18 (doHTaHAY YUYEHUYECKUX OIBITOB (Ha
JaGopatopHas pabota 6aze komruiekToB ans OI'D
«U3roroBnenue MOJIeNTU
19 ¢doHTaHa»
3akoH [lackans. JlaBrienue B
KHUJKOCTAX U razax.
['unpaBnnueckre MalvHbI.
20 CooOmiaromuecs coCybl.
BrrrankuBatomas cuna. 3akon | O0opymoBaHue TUIS
21 Apxumena. JIEMOHCTpAIHi
JlabopaTopHas pabota ObopynoBanue s
«BrlsicHeHHe YCIIOBHSA | JIAOOPATOPHBIX ~ pabOT U
TJTaBaHUs YUEHUYECKUX OMBITOB
22 TEI.
bnox 3anay Ha 3akoH Ilackans, | OGopynoBanue UL
23 3aKOH ApxXuMmena. JIEMOHCTpAITH
bnok 3anayu Ha 3axoH Ilackans,
24 3aKOH ApXHMe[a.
5. Craruka (104)
25 bnok. Peryar. OO0opynoBaHue JUIs
PaBHOBecue  TBepAblx  Tei. | ACMOHCTpaln
MowmeHT cuiblIIpaBuiio
26 MOMEHTOB.
Lentp Tsokectu. | OOopynoBaHue TUIst
UccnenoBanue pa3MUYHBIX | AEMOHCTPALUI
27 MEXaHUYECKHUX CUCTEM
28 KomOunmnpoBaHHbIe 3a1a4H,
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UCHONb3YA yCIIOBUSA
paBHOBECHSL.

KOM6I/IHI/IpOBaHHBIe 3aJa4u,

UCTIONB3YSI YCIIOBUS
29 paBHOBeECHS
JlaboparopHas pabora O6opynoBanue st
«M3roToBnenue paboTaromeid | maboparopHeIX  pabOT U
CUCTEMBI OJIOKOB». | yYEHHYECKUX OMBITOB (Ha
Odopmiienue 6aze komruiekToB st OI'D
30 paboTHI.
Pabota HaJl MIPOEKTOM
«bnokm».
JlabopaTtopHas paboTa
«M3roronenue paboTtarorieit
31 CUCTEMBI OJIOKOBY.
JlaboparopHas pabora O6opynoBanue st
«M3rororiienue paboTaromeii | 1aboparopHbix  paboT U
32 CHCTEMBI OJIOKOB. YYEHHYECKHX OIBITOB
33 Odopmnenue paboOTHI. KommnbroTepHoe
34 3anuTa mpoeKTOB. obopynosarue
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KanennapHo-TeMaTH4yecKoe INIAaHHPOBaHHUe 8 Kiace

Ne
/1

Jlara
MIPOBEACHUS
IInan | Pakr

Tema 3angaTus

HUcnonb3oBanue
o0opynoBanust
LeHTpa
€CTeCTBEHHOHAYYHOM
U TEXHOJIOTHYeCKOM
HAIPaBJICHHOCTEH
«Touka pocray»

[IpUMeyYaHue

1. Beeaenne (14)

BBogHoe 3anstme. llenim  u | KommbrotepHoe
3a7auu Kypca. Texnuka | obopynoBaHue
1 0€3011aCHOCTH.
2. TensioBble siBjenus (12 )
Paznoob6paszue TerioBbiX | KommbroTepHoe
apineHuid. TeruioBoe paciupeHue | o0opymaoBaHUE

2 TeJL.
Jlaboparopnas pabota O6opynoBanue ajst
«I3MeHeHust JJIMHBI TeJa PU 7a00paTOpHBIX PadoT
HArpeBaHUU M OXJIKICHUN. u YUECHUYECKUX
3 OIIBITOB
Tennonepenaua HaGmonenue Ob6opynoBanue  Juis
TEIUIOTIPOBOHOCTH BOIbI U JIEMOHCTpAIH
4 BO3/yXa.
JlaGopaTtopHas pabota O6opynoBanue st
«3mepenue ynenbHou 7a00paTOpHBIX PadoT
TETUIOEMKOCTH Pa3IMYHBIX u YUECHUYECKUX
5 BEIIIECTBY. omelToB  (Ha  ©Oase
[InaBjeHue U OTBEP/IEBAHME. KomIIeKToB it OI'D
JlabopaTtopnas pabota «OTirBKa
6 napauHOBOTO COJITATUKA»
JlaGopatopHas pabota Ob6opynoBanue st
«Habumronenue 3a riaBneHueM 71a00paTOpHBIX paboT
Tb1a u YUECHUYECKUX
/ OITBITOB
Pemenune onmumnmatHbIX 3a1a4 OO6opynoBanue st
Ha ypaBHEHHE TEIJIOBOTO | JAEMOHCTpaLuil
8 OanaHca
Perenne omuMnuaaHbIX 3a0a4 OoOopynoBanue s
9 Ha pacy€T TEIJIOBBIX NPOLIECCOB | IEMOHCTpAIMil
10 Jlaboparopus kpucTautorpadum.
VcniapeHue 1 KOH/IEHCAIHsL. ObopynoBanue  yist
11 JIEMOHCTPALINI
CocraB atmocdepsl, ObopynoBanue A
HaOJr0IeHNe Tepexoia JIEMOHCTpAIHN
HEHACHIIICHHBIX MTapOB B
12 HaCBIIIIEHHBIC.
Brnaxxnocte Bo3nyxa Ha pasHbix | OOopynoBaHue ISt
13 KOHTHMHEHTaX JIEMOHCTpAalnii
3. DuiekTpuveckue saBjaeHus (84)
Mukpomup. Moaenu aroma, O6opynoBanue  uist
14 cymiecTtBoBaBime 10 Hayana XIX | gemoHcTpanmii
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Hcropust OTKpBITHS U IEWCTBUSA Kommsroteproe

15 raJIbBAHMYECKOTO 3JIEMEHTa o0opyoBaHue
Uctopus CO3J1aHMs
MEKTPOPOPHOM

16 MaII1HbI
OmnbiThl Bonbra. Dnektpudeckuit | KommnbrorepHoe

17 TOK B DJIESKTPOJIUTAX. obopynoBaHue
Pemenne onumnuaaneix 3a1ad Ha | OOopynoBaHue s

18 3aKOHBI ITIOCTOSIHHOTO TOKa JIEMOHCTpAIHii
Habmroienue 3aBucumMocTu ObopynoBanue A
COIPOTHUBIICHUS POBOHUKA OT JIEMOHCTpAIHii

19 TeMIepaTyphl.
JlaGopaTopHas pabota O6opynoBanue st
«OmnpeneneHue CTOMMOCTH 1abopaTOPHBIX padboT
U3PacX0I0BaHHOM u YUEHUYECKUX
AJIEKTPOIHEPTUU onbITOB  (Ha  0aze
10 MOILIIHOCTH MOTpeOUTENs U 10 | KoMIuIeKToB it OI'D

20 CUETUUKY»
Pemmenne onuMnuaaHbIX 3a1a4 ObopynoBanue A

21 Ha TEIJIOBOE JICHCTBHE TOKA JIEMOHCTpAIHi
DJeKTPOMArHUTHBIC SIBJICHHUSL. ObopynoBanue A
DNEeKTPOU3MEPUTEIbHbBIE JIEMOHCTpAIHi

22 IpUOOPEI.
MarunutHas aHomanus. | OGopynoBanue — yis
MarsuTHbIe JIEMOHCTpALUI

23 Oypu
PasnoBugHOCTH

24 AJIEKTPOJIBUTATEIICH.
VcTouHuku cBeTa: TEIJIOBLIE, ObopynoBanue A

25 JFOMUHECIIEHTHBIS JIEMOHCTpAIHi
MHorokpaTtHoe n300paxeHue
IpeMeTa B HECKOJIBKHIX TUIOCKUX

26 3epKaJlax.
M3roToBUTH MEPUCKOII U C €TO ObopynoBanue  Ais
IIOMOIIBIO IIPOBECTHU | JAEMOHCTpALIUIA

27 HAOJIIOIEHUS
[TpakTHYecKoe NCIOTBb30BaHNE ObopynoBanue A

28 BOTHYTBIX 3€pKaj JIEMOHCTpAIHA
3puTeNnbHBIE UILTIO3UH, OOopynoBanue  Juist
MOPO’KIaEMbIE MIPEIIOMIICHHEM JIEMOHCTpAITH

29 cBeTa. Mupaxu.

30 Pa3BuTHE BOJIOKOHHOW ONTHKA
Hcrnons30BaHNEe 3aKOHOB CBETA B

31 TEXHUKE

6. YesioBek u mpupoaa (44)

32 ABTOMAaTHKa B HALEH KU3HH . KomnsrotepHoe

33 Panno u teneBuneHue obopyiosanme

34 ATbTEpHAaTUBHBIE HCTOUYHUKHU
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SHepruu. Buapl 31eKTpoCcTaHIMi

KasiennapHo-TemaTnyeckoe njaHupoBanme 9 kjace
No | Mlara Tema 3aHATHA Hcnosab3oBanue [pUMEYaHue
/1 | IPOBEIEHUS o0opynoBaHus
Ilnan | ®dakr eHTpa .
eCTeCTBeHHOHAY4YHOM
U TeXHOJIOTHYeCKOM
HAIIPaBJICHHOCTEH

«Touka pocray»

1. Beenenmne (14)

BBonnoe 3amsrue. llenmu  u | KommbroTepHoe
3a7auu Kypca. Texuuka | obopynoBanue
1 0€30IacHOCTH.
2. Kunematuka (7 1)
CrocoObI OITMCaHust ObopynoBanue IS
2 MEXaHHYECKOTO JIBUKCHUS JIEMOHCTPAITHHA
[IpsiMmonuHEtHOE paBHOMEPHOE O6opynoBanue s
IBUKEHHE o IUIOCKOCTH? | JIEMOHCTpaIuit
Cmotps
3 13 KaKOW TOUKH HaOJII0AaTh
OTHOCUTEIHHOCTD JABHKEHHUSL. ObopynoBanue A
4 Ci1o’xeHHe IBIDKEHUH. JIEMOHCTpAaLit
Jlabopamopnulie pabomul: ObopynoBanue Is
«3ydeHnne qBUKEHUS CBOOOTHO | JTaOOpaTOPHBIX padoT
najaroliero tenay, «Mzydenue u YYICHUYCCKUX
5 JIBUKEHHS TEJIa 0 OKPY>KHOCTHUY» | OIBITOB
Kak u kyna monerena pumraeBas | OOopynoBaHue Ui
kocTouka? Pacyer TpaekTopuu JIEMOHCTPAITHA
JIBUKEHUS TN U MIEPCOHAKEN
pacckasoB P.Pacmp 0
6 Mionxay3eHe
HcTopuueckasi peKOHCTPYKIUS ObopynoBanue A
OIIBITOB lManunes 0 | AEMOHCTpaLHiA
OTIPEICIICHUTO
7 yCKopeHus g.
Ornpesenenre CKOpOCTH O6opynoBanune s
PaBHOMEPHOTO IBHKEHUS ITPU JIEMOHCTPAITHIA
WCIIOJIb30BaHUH TPEHAXepa
8 «OeroBast JOPOXKKaY.
Cuna Bonu, cuna yoexaenus win | OOopynoBaHue — JUis
9 cuia - pu3nyeckas BelIuyuHa? JIEMOHCTPAITHI
Jlabopamopnas paboma: OobopynoBanue IS
10 «M3mepeHne Maccel Tena» 71a00paTOPHBIX PabOT
JlBmkenue Tena nox aekicruem | 1 YHCHIICCKUX
11 HECKOJIBKUX CHJI OTBITOB
JIBUKEeHHE CUCTEMBI CBSI3aHHBIX ObopynoBanue A
12 Ten JIEMOHCTpAITHI
Jlabopamopuvie ObopynoBanue s
pabomui: «3yueHue TPEHUs | 1abOpaTopHBIX paboT
CKOJTbXKCHUSDY u YYEHUYECKUX
13 OTIBITOB
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JnHamuka paBHOMepHOTO | OOOpynoBanue  Is

14 JIBIDKCHHUS TI0 OKPY>KHOCTH JIEMOHCTpAIIHA
HUctopus pasButus | ObopynoBanue s
MIPEACTABICHUI JIEMOHCTPALINIA
0 Bcenennot. Conneunas

15 cUcTeMa.
OTKpBITHS HA KOHUUKE TIEpA. Ob6opynoBanue A
[TepBrie UCKYCCTBEHHBIE | JIEMOHCTpauit
CITyTHUKH

16 3eMiI.

4. UmnyJibe. 3aKOH cOXpaHEeHUsl UMITyJabca (349)

17 Kak BBI IXTYy Ha30BeTE... KomrmbrotepHoe
PeakTuBHOE IBUOKEHUE B obopynosatne

18 IpHUpoJIe.
PaccnenoBanue JITII ¢ momompro | KomnerorepHoe

19 3aKOHA COXPAHEHUS UMITYJIbCca o0opyoBanue

5. Craruka (24)

Jlabopamopnas paboma:
«OrnpeneneHue HeHTPOB Macc

O6opynoBanue ajst
7a00paTOPHBIX PadoT

Pa3IUYHBIX TeJ (TPH Crioco0a)» u YUYEHUYECKUX
20 OTIBITOB
[Tpumenenne npocteix | KommbrorepHoe
MEXaHU3MOB B CTPOMTENIBCTBE: OT | 000pyI0BaHHUE
3eMJISTHKH 10
21 Hebockpeba

6. MexaHn4yeckue KoJe0aHusi U BOJHBI (34)

Bunet  mastHukoB  u ux | OOopymoBaHue s
22 KoeOaHuit JIEMOHCTpaLui
23 Yrto nepeHoCcHUT BoJHA?
KonebarenbHble  cHcTeMBl B
24 MIPUPOJIE U TEXHUKE
7. DNeKTPOMArHUTHbIE KOJIeOAHUSI U BOJHBI (24)
DKcrepuMeHTallbHAs TIPOBEPKa KomnsrotepHoe
25 cBOMCTB DM BOJIH. o0opyaoBaHue
UccnenoBanue Kommnsroreproe
AIIEKTPOMArHUTHOTO o0opyaoBaHue
26 uznydenuss CBU-neun
8. OnTuka (44)
. U3roroBnenne moienu KomnrerotepHoe
27 KaJiei1ocKomna. o0opyoBanue
DKcrnepuMeHTaIbHAS TTPOBEPKa O6opynoBanue  ais
28 3aKOHA OTPa)KCHUS CBETA. JIEMOHCTpAITHA
Jlabopamopnas paboma: OGopynoBaHue IS
«M3mepenne nmokazarens 71a00paTOpHBIX paboT
MIPEIIOMIICHUS BOJIBI u YUEHUYCCKUX
29 OITBITOB
Kak otnnuarorcs mokazarenu O6opynoBanue  ais
30 MIPEIIOMIICHUS IIBETHOT'O CTEKJIA JIEMOHCTpAITHHA
0. ®u3ukKa aToMa M aTOMHOIO0 siApa (44)
[Tormomenne wu  ucnyckanue | KommbrorepHoe
31 cBeTa o0opyoBaHue
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atoMaMy. ONTUYECKUE CIIEKTPHI.

Mamepenne KIIJI  comHeuyHoit

32 Oatapen
Buiusinue pauoakTHBHBIX

33 U3JTYy4EeHUH Ha )KUBBIE OPTaHU3MbI
CrocoOBI 3aIUThI OT

34 PaaMOaKTHBHBIX H3JTy4CHU I

Kommnsroreproe
o0opynoBaHue
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