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TOUKA  POCTA

Pabouas mnporpamma st ywammxcs /- 9 KJIacCOB COCTaBJIeHAa HA OCHOBE IPUMEpPHOM
nporpamMmbel 1o ¢usuke s 7 — 9 kmaccoB (mox pemakiumer KysnemoBa A.A.), M.:
«IIpocsemenuer, 2017

I'on cocraBnenus: aBryct 2023 r.



HosicHuTebHASA 3aNIMCKA

Pabouas mporpaMmMa BHEYpOUHOH JESATEIBLHOCTH O (pu3mKe st 7 - 9 KIacCoB COCTaBJICHA
Ha OCHOBE NMPUMEPHOMN mporpammsl no ¢usuke as 7 — 9 kiaccos (mox penakuueit Kysnenosa
A.A.), M.: IIpocBemienue», 2017 1 cOOTBETCTBYET
- OepepanbHoMy 3akony «O0 o6pazoBanuu B Poccutickoii @enepanun» No273-D3 ot 29.12.2012
roja;
-OenepanbHoMy  00pa3oBaTeNIbHOMY — CTaHJApTy  OCHOBHOTO  oOmero  oOpa3oBaHus,
YTBEpXKAEHHOMY ITpHKa3zoM MuHucTepcTBa oOpasoBanus u Hayku PO Ne1897 o1 17.12.2010 roxa;
-IIpukazy MunuctepcrBa obpazoBanusi u Hayku PD Nel577 ot 31.12.2015 r» O BHeceHUH
U3MEHEHUH B (eaepanbHbli 00pa30BaTENbHBIA CTaHIAPT OCHOBHOTO OOIIEro oOpa3oBaHUS,
YTBEpKAEHHBINH TpukazoM MuHucrepcTBa oOpazoBanus U Hayku PD» Nel897 or 17.12.2010
roja»
-O0pa3oBaTenbHOM MporpaMMe OCHOBHOTO OOIIET0 00pa3oBaHus;
-Yuebnomy miany OVY;
- [IpumepHoil mporpamme OCHOBHOTO 0011ero 00pa3oBaHus 1o Gpusuke (6a30BbIi YPOBEHB).

[Iporpamma paccuutana Ha 34 yacoB — 1 yac B Henento B 7 kjacce, 34 yacoB — 1 yac B
Hezeno B 8 kiacce, 33 yaca — | yac B Hezento B 9 kiacce, Ha 3 rojia o0yueHus

Jlannast paboyasi mporpamMma BHEYPOUHOH JIeATeNbHOCTH o (usmke g 7 — 9 kiaccos
cocraieHa Ha ocHoBe OOII OOO MOY «CkpebnoBckas cpeiHsisi LIKOJIa» U C YYETOM
METOJMYECKUX PEKOMEHAANNNA MO0 CO3JaHuI0 U (PYHKIIHMOHUPOBAHUIO B OOIIE00pa30BaTEIbHBIX
OpraHMu3alMsIX, PACIOJI0KEHHBIX B CEJIbCKOM MECTHOCTH M MaJIbIX TOPO/IaxX, IEHTPOB 00pa30BaHus
€CTeCTBEHHO-HAYyYHOW M TEeXHOJOTMYHOW HampaBieHHocTel («Touka pocrta») (yTBEp:KIEHBI
pacrniopsbkeHreM MuHKCTEepeTBa pocBernienus Poccuiickoit @enepanuu ot 12.01.2021 r. Ne P-6)
U TpelycMaTpUBaeT MPOBEACHHE 3aHATHI C HCIONb30BaHHEM 0o0opymoBaHHs IeHTpa «Touka
pocta»

I[Inanupyembie pe3yabTaThbl OCBOEHHSI NPOrPaMMbl BHEYPOYHOH  eSITeJIbHOCTH
«3aHuMaresnbHasi ¢Gu3nKa» (¢ HcHoJb3oBaHueM oGopynoBanusi «Touka pocra»)B 7-9

KJ1accax.
Peanuzanust mporpaMmbl CIIOCOOCTBYET IOCTUKESHUIO CIEAYIONINX Pe3y/IbTaTOB:
JInuHoCTHbBIE:

B ciepe IMYHOCTHBIX YHUBEPCATIBHBIX YUCOHBIX TCHCTBUH yJaIUXCSL:

* y4eOHO-TI03HABATEIBHBIN HHTEpEC K HOBOMY y4EOHOMY MaTepHaly M cliocobaM perIeHns: HOBOH 3a/1a4u;

* OpHEHTAIMs HA TOHNMAaHKE MIPUYMH yCIleXa BO BHEYUYEOHOH NEeATeIbHOCTH, B TOM YHCIIe Ha CaMOAHAIN3 U
CaMOKOHTPOJIb Pe3y/IbTaTa, Ha aHaIN3 COOTBETCTBHA PE3yJIbTaTOB TPEOOBaHUSIM KOHKPETHOM 3a1auH;

* CIIOCOOHOCTH K CaMOOIIEHKE Ha OCHOBE KPUTEPUEB YCIEIIHOCTH BHEYYeOHO! e TEIbHOCTH;

Obyuaiowutica ROTYHUM 803MONHCHOCHb 0L POPMUPOBAHUL:

* BHYTPEHHECH TNO3WIMM INKOJBHHKA HAa YPOBHE TIOJIOKHUTEIHFHOTO OTHOIICHMS K IIKOJIE, MOHHMAaHHS
HEOOXOIMMOCTH Y4€HHS, BEIPAXXEHHOTO B ITpeo0iIaJaHuy y1eOHO-TT03HaBAaTENbHBIX MOTHBOB;

* BEIPAXXEHHOH YCTOWYNBOH yueOHO-TT03HABATEIbHOM MOTHBAUY yIEHHS;

* YCTOMYMBOro y4eOHO-TI03HABATENFHOTO HHTEPECA K HOBBIM OOIIUM CIIOCO0aM pelleH s 3a/1a4.

MeranpeaMeTHbie:

B cdepe peryJsiTUBHBIX YHUBEPCATBHBIX YI€OHBIX IEHCTBUI yyamuxcs:

* IUIAHUPOBATh CBOU JIEHCTBHSA B COOTBETCTBUU C ITOCTABICHHOM 3a7a4eil U yCIOBHAMH €€ peall3aluu, B TOM
YHCJIE BO BHYTPCHHEM ILIAHE;

* YIUTHIBATh YCTAHOBIICHHBIE NIPABHJIA B INIAHUPOBAHMH M KOHTPOJIE CIIOCO0a PELICHHS;

* OCYLIECTBIIATh UTOTOBBIM U MOIIATOBBIA KOHTPOJb 110 PE3YIbTATY;

* OLICHUBAThb IPAaBUJIBHOCTH BBIIOJHEHHSA [EHCTBUS HAa YPOBHE aJCKBATHOH PETPOCIEKTHBHON OLIEHKU
COOTBETCTBHUS PE3yIbTATOB TPeOOBAHMUAM JaHHOI 3a1a4u U 3aJa4YHON 00JIacTH;



* aIEKBATHO BOCTIPUHUMATH MIPEIJIOKEHHUS U OLICHKY YUUTENeH, TOBAPHILEH, POJUTENEH U APYTUX JIIO/IEH;

* pa3nmu4aTh CIOCO0 U pe3yiIbTaT JeHCTBHSL.

Obyuarowuticss NOIYYUM 803MONCHOCIb HAYYUNCA:

* B COTPYIHHYECTBE C yUUTEIEM CTAaBUTh HOBBIC YUEOHBIC 3a/1aUM;

* IPOSIBIIATH NTO3HABATEIHHYIO HHUIIMATHBY B y4eOHOM COTPYIHUYECTBE;

* CaMOCTOATENBHO a/ICKBATHO OLIGHWBATh NMPABWIBHOCTH BBIMIOJHEHHUS JIEHCTBHS M BHOCUTH HEOOXOIMUMBIE
KOPPEKTUBBI B UCIIOJIHEHHUE KaK 110 XOJly €ro pealu3alli, Tak U B KOHIIE AeHCTBUSL.

B chepe mo3HaBaTeIbHBIX YHUBEPCAIBGHBIX YICOHBIX ACHCTBHN YUAIIUXCS:

* OCYIIECTBIIATH MOUCK HEOOXO0TUMO# MH(OpMAIINH JJIs BBIMOTHEHUS BHEYICOHBIX 33JJaHUH C UCTIONIb30BAHUEM
yueOHOW NHTepaTypsl U B OTKPHITOM HH(POPMAIMOHHOM HPOCTPAHCTBE, SHIMKIONEINH, CIPABOYHHUKOB
(BKITIOYAS AIIEKTPOHHBIC, IU(POBEIE), KOHTPOIUPYEMOM MIPOCTPAHCTBE

HNurepHera;

* OCYIIIECTBJIATH 3aITUCh ((hUKCAITHIO) BEIOOpOUHOH HH(OpMAaIuu 00 OKpy»KaroIeM MHpE U 0 ce0e caMOM, B TOM
gucie ¢ nmomoirsio naerpymento MKT;

* CTPOUTH COOOIICHUS, TPOCKTHI B YCTHOM M MUCHMEHHOH (opme;

* POBOJNTH CPABHEHHE U KIIACCU(UKAIIHIO TI0 3aJaHHBIM KPUTEPHSIM;

* YCTaHABIHMBATH IPHYNHHO-CIICACTBEHHBIC CBSI3H B M3yYaeMOM KpyTe sSIBJICHUM;

* CTPOUTH PacCyACHUs B (JOPME CBSI3H MPOCTHIX CYXKIEHHI 00 00BEKTE, €r0 CTPOCHUH, CBOWCTBAX U CBSI3aX;
Obyuatowuiics ROIYUUM B03MOAICHOCHb HAYUUMBCAL

* OCYIIECTBIIATH PACIINPEHHBIN MTOUCK HH(POPMAIINH C CIIOIH30BaHIEM PECypCcOB OHOINOTEK U ceTH MHTepHeT;
* 3aMUCHIBATh, PUKCUPOBATH HHYOPMALIUIO 00 OKPYKAIOIIKX SIBICHUSAX C MOMOIIBI0 nHCTpYyMeHToB UKT;

* OCO3HAHHO U MPOU3BOJBHO CTPOUTH COOOIICHUS B YCTHOM U MUCHMEHHOU (POpME;

* OCYIIECTBJIATH BBIOOp HambOosee 3 (HEKTUBHBIX CIIOCOOOB PENICHUS 3aad B 3aBUCUMOCTH OT KOHKPETHBIX
YCIJIOBHIA;

* CTPOUTB JIOTHYECKOE PACCYKACHHE, BKIIOYAIOIIee YCTaHOBIEHHE IPUYNHHO-CIIEICTBEHHBIX CBSI3eH;

* MOTYT BBHIUTH Ha TCOPETHUCCKHUH yPOBEHb PEUICHMUS 3alad: PEIICHHE MO ONpeAeTICHHOMY IUIaHy, BIIaJICHIE
OCHOBHBIMH TIPHEMaMH PEIICHHsI, OCO3HAHUSI ACATEIIFHOCTH TI0 PEIICHHIO 3aTatH.

B chepe KOMMYHUKATHBHBIX YHUBEPCATBHBIX YIEOHBIX JICHCTBUH yJaITUXCS:

* aJIEKBAaTHO HCIIOJH30BaTh KOMMYHUKATHBHBIE, TIPEIKIE BCETO - PEUEBBIC, CPEICTBA IS PEIICHUS PA3INIHBIX
KOMMYHUKaTHBHBIX 337ad, CTPOUTh MOHOJOTMYECKOE COOOILICHUE, BIAJETh AUAIOTHUCCKON (OpMOit
KOMMYHUKAIIUH, UCTIONB3YA, B TOM 4ucie cpeactsa U mHCTpyMeHThl KT u aucTaHiimoHHOTO 00IIeH!S;

* TOITYCKaTh BO3MOYKHOCTE CYIIIECTBOBAHUS Y JIFOJICH Pa3IIMYHBIX TOUEK 3PSHUS, B TOM YHCIIE HE COBIAIAIOIINX
C €ro COOCTBEHHOM, M OPHEHTHPOBATHCS HA MO3UIIHIO MApTHEPA B OOLIEHUN U B3aUMO/ICIICTBIY;

® YYUTBIBATDb PA3HBIC MHCHUSA U CTPEMUTLCS K KOOpAUHAIINU PA3JIMIHBIX HOSHHHﬁ B COTPYAHHUYCCTBE,

* popMyJIIpOBaTH COOCTBEHHOE MHEHHE U ITO3HUITHIO;

* IOTOBApHBATHCS U MPUXOAUTH K OOIIEMY PEIICHHIO B COBMECTHOH IEATETHHOCTH, B TOM YHCIIC B CHTYAIHH
CTOJIKHOBEHUS] HHTEPECOB;

Obyuaiowutics ROLYYUN B03MONICHOCHIL HAYYUMBCAL:

* VIUTHIBATh U KOOPIUHHUPOBATH B COTPYIHUIECTBE OTIMYHBIC OT COOCTBEHHOW MO3UIIMN APYTUX JIONEH;

* YUUTHIBATh Pa3HbIC MHEHHS H HHTEPECHL 1 00OCHOBHIBATH COOCTBEHHYIO TIO3UIIHIO;

* IOHUMATh OTHOCHTEIILHOCTh MHEHHUH U TIOAXOIOB K PEICHUIO MPOOIIEMEI,

* apryMEHTHPOBATh CBOIO MO3UIHUIO M KOOPAWHHPOBATH €€ C MO3UIMAMH MapTHEPOB B COTPYIHHYECTBE IPH
BBIPa0OTKE OOIIETo PEIIeHHsI B COBMECTHOM JIESITEIBHOCTH;

* 33/1aBaTh BOMPOCHI, HEOOXOJMMBIC JUIS OPTaHU3ALWU COOCTBEHHOW JEATEILHOCTH M COTPYIHHYECTBA C
MapTHEPOM;

* OCYHICCTBJIATH B3aUMHBIN KOHTPOJIb U OKa3bIBATb B COTPYAHUYICCTBE HeO6XO}1HMy}O B3aNMOIIOMOIIIb.

IIpeamerHbIe:

- OPUEHTHPOBATHCS B SBJICHUSX U 0O0BEKTAX OKPYKAIOIIETO MHUPA, 3HATH TPAHUIIBI UX TPUMEHUMOCTH;

- IOHUMATH ONpeIeIeHIs (PU3NICCKIX BEIHMYHH U IIOMHUTD OTIPEIeIITIoue HOopMyIIbI;

- TIOHUMATh KaKUM (DPU3MYECKUM IPUHIMIIAM W 3aKOHAM ITOMYHMHSIOTCS T€ WM HHBIE OOBEKTHI U SIBICHHUS
MIPUPO/IBI;

- 3HAHHWE MOJICIH TIOUCKA PEIeHUH IS 38124 10 PH3HKE;

- 3HaTh TEOPETUUECKHE OCHOBBI MATEMAaTHKH.

- IpUMeYaTh MOETIH SBICHUH U 0OBEKTOB OKPY’KAIOIIET0 MUPA;

- QHAJIU3UPOBATh YCIOBUE 331a4H;



- mepeOopMyIUPOBATE K MOJCITUPOBATH, 3AMEHSTH UCXOJHYIO 3a/1ady APYToii;

- COCTaBJIATH IIJIaH PELLCHMUS;

- BBIIBUTATh U IIPOBEPATH TpeaiaraeMbie JJIsl peIeHUs TUIIOTE3bI;

- BJIa/IETh OCHOBHBIMHM YMCTBEHHBIMHU OIIE€PALIUAMH, COCTABIISIOIIMMY IIOUCK PELIEHU 3aauu.

Conep:xanue NporpaMMbl BHEYPOIHOH eATEILHOCTH
7 KkJaacc

BBenenue. Bronnoe 3anstue. Lenu u 3anaun kypca. Texnuka 6e30macHoCTH.

PoJib 3xcniepuMeHTa B JKU3HM YeJI0OBeKa.

Teopusi: U3yunTh OCHOBBI TEOPHH TMOTpemHocTeil. [lorpemHocTy MTpsIMBIX W KOCBEHHBIX W3MEPEHHU,
MaKCHMaJbHAs TOTPEHIHOCTh KOCBEHHBIX M3MEPCHHH, y4eT MOTPEIIHOCTeH HM3MEpEHHH MPU MOCTPOCHUM
rpadukos. [IpeacraBieHne pe3ybTaTOB U3MEPEHUH B opMe TaOJIHIl U TPAPHKOB.

IIpaxmuxa: OCHOBBI TEOPHUH TOTPEIIHOCTEH MPHUMEHATh NPH BBHITOJTHEHHH OJKCIIEPUMEHTAIBHBIX 3a1ad,
PaKTHIECKUX Pa0oT. (¢ HCHOJIb30BaHUEM 00opynoBaHus «Touka pocray)

Xapaxmepucmuka 0CHOBHBIX 81008 OesiMeTbHOCHIU:

IIpuBoguTh MpUMEpHl OOBEKTOB HM3y4eHHWs (U3HMKH ((u3ndeckue sBICHHS, (HU3MUECKOe TeJIo, BEHIeCTBO,
(usnueckoe mosne). Habnromates U aHaIM3UpOBaTh (U3NUECKUe sABIeHUS ((PUKCHPOBATH M3MEHEHHUSI CBOMCTB
00BEKTOB, CPaBHUBATh WX U 0000maTh). [[03HAKOMUTECS C IKCIIEPUMEHTAILHBIM METOJIOM HCCIICIOBaHHUS
npuponsl. COopka mpuOOpoB W KOHCTpyKUmil. Vcmomp3oBaHWe H3MEPUTENBHBIX IPHOOpPOB. BrimomHeHue
nabopaToOpHBIX U MpPaKTUUECKHX paboT. JlwarHocTMka W YCTpaHEHHE HEUCIPABHOCTEH MPHOOPOB.
BricTparBaHKe TUIIOTE3 HA OCHOBAHUU UMEHOIIIUXCS TAHHBIX.

MexaHuka.

Teopusi: PaBHOMEpHOE ¥ HEpaBHOMEpHOE IBWKeHHWe. I'paduueckoe TNpeicTaBiIcHUE IBWXKCHHUA. Pernenne
rpadUuecKix 3amad, pacyeT IMyTH M CPeIHeH CKOPOCTH HEPaBHOMEPHOTO NBWKEHUs. [IOHSITHE WHEPIUH U
uHepTHOCTH. lleHTpoOexnas cwia. IlpuMmeHeHWe AaHHBIX (U3UYECKUX TOHATUH B SKU3HEICSATEIHHOCTH
genmoBeka. Crjia yIpyrocTy, CHiIa TPSHHUS.

Ipaxmuxa: ViccaenoBanne 3aBUCHMOCTH CHJIBI yIPYTOCTH, BO3HHUKAIONMICH B TIPYXHHE, OT CTCICHU
neopmarmu  npyxuHbel. OmnpenencHne Kod(pQUIUEHTa TpeHHS Ha TpuOOMeTpe. (C  HCIOJIb30BaHHEM
ooopynosanus «Touka pocra»)

HCCHC,Z[OB&HI/IC 3aBUCUMOCTU CWJIbI TPECHHUA OT CHUJIbI HOPMAJIBHOI'O JaBJICHUA.

Xapaxmepucmuka 0CHOBHBIX 8U008 OesIMENbHOCIU:

AHanu3 Tabmui, rpadukoB, cxeM. [louck oOBsICHEHHS HaOoJaeMbIM COOBITHAM. OmpenereHue CBOWCTB
MpuOOPOB MO YepTerkaM U MOJENIAM. AHAIIM3 BO3HUKAIOUINX MPOOJEMHBIX cuTyanuii. M3o0paxaTh cuctemy
KOOPJIUHAT, BBHIOMPATh TENO OTCU€Ta W CBS3BIBATh €r0 C CHUCTEMO# koopauHar. Mcrmosb3oBaTh CHCTEMY
KOOpDOUHAT JUI1 W3YYCHHS TPSIMONMHEWHOTO [BIDKeHHs Tema. COopka TpHOOPOB H  KOHCTPYKIHH.
Hcnonp3oBanne W3MEpPUTENBHBIX TPHOOPOB. BrimonneHne mabopaTopHBIX H MPaKTHUECKUX padoT (¢
HCNoIb30BaHueM 00opynoBanns «Touka pocray). J[MarHocTHKa U yCTpaHSHHE HEUCTIPABHOCTEH MPUOOPOB.
BricTpanBanue THMOTe3 HAa OCHOBAaHMM WMEIOIIUXCS MaHHBIX. KOHCTpympoBaHWE ¥ MOAEIHPOBAHHE.
BrmonHeHne 3amaHuii IO yCOBEPIICHCTBOBAHUIO NPHOOPOB. Pa3zpaboTka HOBBIX BapHAHTOB OMBITOB.
PazpaboTka U mpoBepka METOANKU AKCIIEPUMEHTANbHONH padoThl. PaboTa B MajibIX rpynmax. AHAIN3UPYIOT,
BEIOMPAIOT W OOOCHOBHIBAIOT CBOE pemicHUe, neiicTBus. [IpencraBiieHune pe3ylbTaToB MapHOM, IPyIIOBOM
JESITETBHOCTH. YJacTUe B AUANOTE B COOTBETCTBHH C TIPAaBUIIAMH PEIEBOTO TOBEICHHUSL.

I'mapocraruka.

Teopus: 3akon Apxumena, 3akoH Ilackans, THUAPOCTATHYECKOE JaBJICHUE, COOOLIAIOIIMECS COCY/bI,
THIIPAaBIMYECKHAE MAIIUHBIL.

IIpaxmuxa: 3a0ayu: BHITAJIKUBAIONIAS CHJIA B Pa3MYHBIX CHCTEMax; MPUOOpPHI B 3ajayax (cooOmiaroniuecs
COCY/IbI, THJIPABIINYCCKHE MAIIMHBI, phIUaru, OJIOKH).

OKCIIepUMEHTAIBHBIC 3aJaHUS:

1)usmepenue cuiiel Apxumena,

2)U3MepeHre MOMEHTA CHITBI, JICHCTBYIOIIETO Ha phIvar,

3)uzmeperne pabOTHI CHJIBI YIPYTOCTH HPU MOJBEME TPy3a C IMOMOINBIO MMOIBIKHOTO WIIH HEMOABIKHOTO
6noka(c ucnosb3oBanuem ogopynosanusi «Touka pocray)

Xapaxmepucmuka 0CHOBHBIX 8UO008 OesIMeNbHOCU:

Anamm3 Ttabmmn, rpadukoB, cxem. [lomck oObsicHeHHWs HaOmomaeMbIM coObITHsM. COOpka HpPUOOPOB U
KOHCTpYKIMA. Vcronp30BaHNEe M3MEPUTEIBHBIX MPHOOPOB. BEIMOMHEHHE Ta0OPAaTOPHBIX M MPAKTHYCCKUX
pabot. JlmarHocTwKa W ycTpaHEHHE HEWCHpaBHOCTEH NpuOOpoB. BricTpamBaHwe THMOTE3 Ha OCHOBAaHUU
UMCIONINXCST NaHHBIX. KoHCTpympoBanne u MozenupoBaHue. Pabora B ManbIx rpynmax. AHaIH3HPYIOT,



BEIOMPAIOT U O0OCHOBBIBAIOT CBOE pelleHue, aeicTBus. [IpeacraBineHune pe3yinbTaToOB MApHOW, IPYIMIIOBOM
nesitenbHOCTH. [lomroToBKa COOOMEHM W JTOKJIAJOB. YYacTHe B JHAJOTE B COOTBETCTBHH C IPaBHIIAMH
PEYeBOro MOBEACHUS.

Craruka.

Teopus. biok. Peruar. PaBHOBecue TBepabIX Ten. YcnoBusi paBHOBecHs. MoMeHT cuibl. [IpaBuio MOMEHTOB.
Hentp Tsxectu. MccnenoBaHue paziuyHBIX MeXaHMUECKUX cucrteM. KoMOMHHpOBaHHBIE 3a/lauM, UCTIOJB3YsI
YCIIOBUS pAaBHOBECHS.

Ipaxmuka: V3rotoBrnenune paboTaroIIeii CHCTEMBI OJIOKOB.

Xapaxmepucmuka 0CHOBHbIX 8U008 OeAMeNTbHOCTIU.

Anamm3 tabnui, rpadukos, cxeM. [louck oObsicHeHUs HaOmomaeMbiM coObITHSM. OmpenencHue CBOWCTB
pHOOPOB 0 YepTerkaM M MOJEIsAM. AHATU3 BO3HUKAIOMIMX NMPOOJEMHBIX cuTyaruii. Habmonate neictBue
MIPOCTHIX MEXaHU3MOB. [103HAKOMUTHCS C PU3UIECKON MOJIEIBIO «abCOMOTHO TBEPIOE TeIoy». Pemarh 3anaun
Ha NMpUMEHeHHUe yciaoBuA(IIpaBUia) paBHOBecUs priyara. [IpuMeHsaTs ycinoBue (MpaBUilo) paBHOBECHS pbluara
JUTsL OOBSCHEHUS JCUCTBUS Pa3IUNYHBIX HHCTPYMEHTOB, UCTIONB3YEMBIX B TEXHHUKE U B ObITY. COOpKa nprbopoB
W KOHCTpYyKIWid. Mcronp30BaHHe M3MEPUTEIBHBIX MPHUOOPOB. BEIMONHEHNE 1a00paTOPHBIX W MPAKTHYECKUX
pabot. /lmarHocThka M yCTpaHeHHE HEUCHpaBHOCTeHl TpuOOpoB. BricTpamBaHHWe TUINOTE3 HA OCHOBAaHHUH
UMEIOIIUXCS TaHHBIX. KOHCTpyHpoBaHue ¥ MOIeTUpOBaHre. BhIITOTHEHHE 3aIaHU# 110 YCOBEPIIICHCTBOBAHHIO
npubopoB. Pa3paboTka HOBBIX BapHaHTOB OIBITOB. Pa3paboTka M MpoBepKa METOAWKH 3KCIIEPHUMEHTAIBHOM
paboThL.

Pabora B MambIx rpynmax. AHaIM3UPYIOT, BBIOMPAIOT W OOOCHOBBIBAIOT CBOE peEIICHHE, NeHCTBUS.
IIpencrarienne pe3yabTaTOB ITAPHOW, TPYIIIOBOW AEATENBHOCTH. [lOATOTOBKA COOOIIEHWH W JTOKJIAJIOB.
OcCylIecTBISIOT CAMOOLIEHKY, B3aUMOOIEHKY ACITEIbHOCTH. YUacTHE B AUAJIOre B COOTBETCTBUH C IIPaBUIAMU
PEYeBOT0 MOBEICHUSI.

8 kiacc

TermnoBbie ABJICHUSA.

TenoBoe paciupenue Ten. [Ipoueccsl miaBieHys 1 OTBEpAEBaHMsL, UCTIAPEHUS U

KoHJeHcauu. Teronepenaya. Bia)kxHOCTh BO3/1yXa Ha pa3HbIX KOHTUHEHTAX.
Jemoncmpayuu: 1. Habmronenne TasHAS JTbIa B BOJE.

2. CKOpOCTb HCTIAPEHUs Pa3IMUHBIX KUAKOCTEH.

3. TernoBble NBUTATENH OYAYIIETO.
Jlabopamopnule pabomul (¢ HCNOJIb30BaHUEM 000pyaoBaHus «Touka pocra»)

1. I3MeHeHus JUIMHBI TeJla IpY HarpeBaHUU U OXJIKICHUU.

2. OtnuBKa napa(puHOBOTO COJIATHKA.

3. HaOmroieHue 3a [IaBJIIEHUEM JIbIA

4. OT 4ero 3aBUCUT CKOPOCTb UCHIAPEHUS KUAKOCTH?

5. HabnroeHre TeIIonpoBOJHOCTH BOJIBI M BO3TyXa.
Xapaxmepucmuka 0CHOBHBIX 8UO008 OesIMENbHOCU:

CaMOCTOATETbHO (OPMYTUPYIOT TO3HABATENBHYIO 3aJady. YMEIOT C IIOMOIIBI0 BOIPOCOB TOOBIBATH
HEIOCTAIOIIyl0 WHpopMammo. Vcrmonp30BaHne H3MEPHUTENBHBIX MPHUOOpOB. BrImomHeHne 1abopaTOpPHBIX H
MPaKTHYECKUX paboT. [lMarHocTuka M ycTpaHEHHE HEUCHIpaBHOCTEH mpuOopoB. BricTpanBaHue TUMOTE3 HA
OCHOBaHMH UMEIOIIKXCS JaHHbIX. KOHCTpyrpoBaHue U MOAETUPOBaHHE.

BrmonHeHne 3amaHuil IO  yCOBEPIICHCTBOBAHUIO NPHOOPOB. Pa3zpaboTka HOBBIX BapHAHTOB ONBITOB.
PazpaboTka U mpoBepKa METOANKH AKCIIEPUMEHTAIBHON paboThl. PaboTa B ManbIx Tpymnmax. AHAIH3UPYIOT,
BEIOMPAIOT ¥ OOOCHOBBIBAIOT CBOE pelieHue, AeicTBUs. [IpencraBieHne pe3yinbTaTOB MapHOW, TPYMITOBOM
JIESTeNbHOCTH. YYacTue B JUajlore B COOTBETCTBUHM C IPaBUIIAMU PEYEBOT0 MTOBEACHUS.

DJIeKTPpUYeCKHe SIBJICHHS.

Mukpomup. Mognenn aroma, cymectBoBaBmue 10 Hadana XIX. Mcropus OTKpBITHS M ACHCTBUS
rabBaHUYECKOTO 37eMeHTa. VicTopus co3manus 21eKTpoopHoi MamuHbl. OnbIT Bonbra. DnekTprdeckuii Tok
B 2JIEKTPOJIUTAX.

Hemoncmpayuu: (¢ ucnosb3oBanuem ooopynosanusi «Touka pocray)

1. Moaenu aTOMOB.

2. l'anbBaHUYECKHE DJIEMEHTHI.

3. Pabora 3:1eKTpopOpPHOI MAIITHHEL.

4. Oneitel Bosbra u ["anbBanu.

Jlabopamopnvie pabomvi:

1. Co3znaHue rajgbBaHUUYECKUX JIEMEHTOB U3 IOAPYUYHBIX CPEACTB.



2. DNEeKTPUYECKUN TOK B KUIAKOCTSIX.

Xapaxmepucmuka OCHOBHBIX BUIOB JIESTEIHHOCTH:

YpaBisioT CBoel TIO3HABATENbHOM M y4eOHOM JEesATeNbHOCTBIO IOCPEICTBOM MOCTAHOBKH LIENEH,
TUTAHUPOBAHISI, KOHTPOJISI, KOPPEKIIMU CBOUX AEHCTBHI U OLIEHKHU YCIEITHOCTH YCBOEHHsL. CpaBHHBAIOT CIIOCO0
W pe3ylibTaT CBOMX JCHCTBUH C 00pasloM - JUCTOM CONpoBOXACHUSA. OOHAPYKUBAIOT OTKIOHEHHS.
OOxyMBIBAIOT MPUYUHBI OTKIIOHEHUH. OCYIIECTBISIOT CAaMOKOHTPOJb M B3aHMMOKOHTPOJb. VIcroib30BaHHE
M3MEPUTEIbHBIX MTPUOOPOB. BrINoIHEHNE 1a00paTOPHBIX U MPAKTUUYECKUX paboT. JuarHocTuka u ycTpaHeHue
HEHCIpaBHOCTEH MprOOPOB. BricTpanBaHue TunoTe3 Ha OCHOBaHMH UMEIOIINXCS JaHHBIX. KoHCTpyHpoBaHue u
MOJIeIMPOBAHUE.

DJIEeKTPOMATHUTHBIE SIBJICHUS.

MarauTHoe TmoJie B BemlecTBe. MarHuTHas =~ aHoManus. MarHutHele Oypu.  PasHoBUmHOCTH
3JIEKTPOU3MEPUTENBHBIX TPUOOPOB. Pa3HOBUIHOCTH 3NIEKTPOABUTATENEH.
Llemoncmpayuu (¢ ucnoJib3oBanueM odoopynoBanus «Touka poctay):

1. HarnsimHOCTE MMOBEIEHMS BEIIESCTB B MArHUTHOM IIOJIE.

2. [Ipe3eHTanuy 0 MATHUTHOM I10JIe 3€MJIM U O MATHUTHBIX OYpAX.

3. JleMoHCTpaIys pa3HOBUIHOCTEH AJICKTPOU3MEPHUTEIBHBIX TIPHOOPOB.
4. HarnsigHOCTH Pa3HOBUIHOCTEH 3JIEKTPOIBUTATEICH.
Jlabopamopnwie pabomui. 1. UcciaenoBanue pa3iMyHbIX 3JEKTPOU3MEPUTENBHBIX TPUOOPOB.
Xapaxmepucmuka 0CHOBHbIX 8U008 OeAMeNTbHOCTIU.

YHpaBisiOT CBOEH IMO3HABATENbHOW W Y4eOHOW JESITEIBHOCTHIO ITOCPEICTBOM TIOCTAHOBKH IIelieH,
TUTAHUPOBAHUS, KOHTPOJIS, KOPPEKIMH CBOUX JACHCTBUIN U OLIEHKH YCTIEITHOCTH ycBOeHH. CpaBHUBAIOT CIIOCO0
U pe3ylbTaT CBOMX JEMCTBUH C 00pa3loM - JUCTOM coOmpoBoxAeHUsA. OOHApYKUBAIOT OTKIOHEHUS.
OO0IyMBIBAIOT IPUYHMHBI OTKIIOHEHUH. OCYIIECTBIIAIOT CAMOKOHTPOIb H B3aHMOKOHTPOJIb.

OnTuyecKkue siBJIEHUS.

HcTouHMKM CcBeTa: TEIUIOBHIE, JIIOMHHECIICHTHBIC, MCKYyCCTBEHHBIC. V3roToBieHMEe Kamepsl - oOckypa u
HCCIIeIOBaHUE HM300paKEHUS C MOMOINBI0 Moaenn. MHOTOKpaTHOe HM300paKCHHE INpeaMeTa B HECKOJIBKUX
TUIOCKUX 3epkajaxX. M3roToBHTh MEPUCKON W C €ro IMOMOIIbI MpoBecTH HaOmoneHus. I[lpaxTuueckoe
WCIOJIb30BAHUE BOTHYTBHIX 3€pKajl. 3pUTENbHbIE HUIIO3UH, MOPOXKIAEMbIE NPETOMIEHHEM CBeTa. Mupaxi.
Pa3sutne BoslokOHHON onTHKHU. MCIONB30BaHNE 3aKOHOB CBETA B TEXHHUKE.

Hemoncmpayuu(c ucnosin3oBanuemM oGopynoanus «Touka pocray)

1. PaznuuHble HCTOYHUKH CBETA.

2. NBobpakeHne mpeaMeTa B HECKOIBKUX IIOCKUX 3epKaliax.

3. M300pakeHHe B BOTHYTHIX 3epKaJlax.

4. Vcnonp30BaHKe BOJIOKOHHOW ONTHKH.

5. YcTpoiicTBO (poTOaNmapaToB, KHHOIIPOSKTOPOB, KaJIeHIOCKOIIOB.

Jlabopamopuvie pabomuwi:

1. UsroroBiienue kamepsl - 00CKypa U HccieIoBaHne U300paKeHHS ¢ TTIOMOIIIBIO MO/JIEIH.

2. IIpakTHyeckoe NpUMEHEHHE TUIOCKUX 3epKall.

3. IIpakTHUYEeCKOE UCTIONIB30BAHUE BOIHYTHIX 3€pKall.

4. 3roToBiieHre EPUCKOIIA ¥ HAOIIOICHHS C TIOMOIIBI0 MOJIEITH.

Xapaxkmepucmuxka 0CHOBHbIX 8U008 OeAMENbHOCTIU.

YrpaBisitoT cBoeld TO3HABATENBHOW H  y4eOHOH JEeATeNbHOCTRIO MOCPEACTBOM IIOCTAaHOBKH IIEJEH,
TJIAaHUPOBAHUS, KOHTPOJS,, KOPPEKUHUU CBOWX JAECUCTBUA M OLEHKH YCIEIIHOCTH YCBOCHHUS. Briienstor u
(hopMyITUPYIOT MO3HABATENBHYIO I11€7b. BBIIECNIAIOT KOMMUYECTBEHHBIC XapaKTEPUCTUKU OOBEKTOB, 3aJaHHBIC
cioBamu. [IpHHUMAIOT IMO3HABATENBHYIO IENb W COXPAHAIOT €€ TPH BBHITOTHEHUH YYeOHBIX ICHCTBHUIL.
Oco3HaroT cBou AeiicTBus. VIMEIOT HABBIKM KOHCTPYKTHBHOTO OOIICHHS B MAJIBIX TPYIIIax.

Yenosek n npupona

ABTOMaTvKa B Hamel >ku3HMU. IIpuMephl HCMONB30BaHUS aBTOMATUYECKHX YCTPOWCTB B HayKe, Ha
MPOU3BOJICTBE U B ObITY. CpeacTBa cBsi3u. Pagno u TeneBuieHne. AnbTepHaTUBHBIC HCTOYHUKH dHEPTHH. Buibl
anekrpoctaHuii. Heo0X0uMoCTs SKOHOMHH IPUPOIAHBIX PECYPCOB U UCIONB30BAHMUS, HOBBIX KOJIOTUIHBIX U
Oe3omnacHbIX TexHonoruid. Hayka u 6e30macHoOCTb JIIOJeH.

Jlemoncmpayuu: 1. hoTomMatepuanbl ¥ CIAHIBI TIO TEME.

Jlabopamopuvie pabomul.: 1.V13ydeHne NeHCTBUI CPEACTB CBS3H, PAJNO U TEICBUICHHUS.

Xapaxmepucmuka 0CHOGHbIX 8UO008 OesIMENbHOCIU:

CamocTtosTenbHO (OPMYITHPYIOT IIO3HABATENBHYIO 3a/1a4y. YMEIOT (MIJIM pa3BUBAIOT) CIOCOOHOCTH C MOMOIIIBIO
BOIIPOCOB JI00BIBATh HEJOCTAIOIIYIO HH(POPMAITHIO.



9 kJjacce

Kunemaruka
CrocoObl  omucaHusi MexaHuyeckoro JBmwkeHus. Cucrema orcuera. [IpsMmosiuHeldHoe JBUKEHUE.
[IpsmonuHeliHOe paBHOMEPHOE [BWKEHHE MO IUIOCKOCTH. llepemelieHHe U CKOPOCTb MPH PaBHOMEPHOM
MIPSIMOJIMHEWHOM JBMKEHHUH M0 TI0CKOCTH. OTHOCUTENBHOCTE NBIKeHUs. CroxeHue aBvxeHud. [IpuHImm
HE3aBUCUMOCTH JBWkeHUH. KpuBonnHeiiHoe nBuxeHue. J[BukeHue Tena, OpOIIEHHOrO TOJ YIJIOM K
TOpU30HTY. PaBHOMEpHOE IBM)KEHHE IO OKPY>KHOCTH. YTJoBas cKopocTh. Ilepwom M wacrora BpallleHHs.
CxopocTh
U YCKOPEHHE MPH paBHOMEPHOM IBIKECHHUU TI0 OKPY>KHOCTH.
Jlabopamopnule pabomui(c ucnosib3oBanueM obopynosanusi «Touka pocrar):

1. H3yueHue OBWKEHHUS CBOOOTHO MAJAIONIETO TEA.

2. l3ydeHme ABWKEHUS 11O OKPY>KHOCTH.
IIpumepHuie memul nPOEKMHBIX U UCCIE008AMENLCKUX PAOOM.:

1. OmpexnencHue CKOPOCTH PAaBHOMEPHOTO IBIDKEHMS IIPH HCIIONB30BAHUHM TpeHaxepa «OeroBas

TOPOXKKay.

2. HWcropuueckas pEeKOHCTPYKIHSA OMBITOB [anmuies MO ONPENCNICHHUI0 YCKOPEHHS CBOOOIHOTO

MaJCHUS Tell.

3. [IpunHNUMIEI pabOTH IPHUOOPOB IS U3MEPEHUS CKOPOCTEH M YCKOPCHHI.

4. TlpumeHeHue cBOOOTHOTO MaJieHHs I M3MEPEHUs PeaKIiy YeI0BeKa.

5. Pacuer TpaekTopuu ABIKEHUS IepcoHaxel paccka3oB P.Pacmo.
Xapaxmepucmuka 0CHOBHBIX 61008 desimenbHOCHY: YTeHHE 1 00CYKICHHEe TeKCTa cTaTeil HHTepHET-CalToB,
o0Cy)XIIeHHe IOKITAIOB W TPE3CHTAINH, COCTAaBICHHE M pEIIeHHE 331ad, OOCY)KICHHE CIOCOOOB PEIICHIS
(noarotoBka k OI'D no ¢usuke).

JAunamuka
MNHuepuuanbhble cuctembl otcueta. Cuna. 3akonbl HetoToHa. J[BrKeHHe Tena Mo JeiicTBUeM HECKOIbKUX CHIL.
JBrmKeHue cucTeMbl CBSI3aHHBIX TeJ. JIMHaMUKa pPAaBHOMEPHOIO IBM)KEHUS MAaTepUaIbHOW TOYKH IO
okpyxHocTd. Kiaccel cui. 3akoH BCEMHUPHOro TAroTeHus. JIBukeHue miaHer. MCKycCTBEHHBIE CITyTHHKH.
Conneunas cucteMa. Mcropus pasButus npezacrasieHuid o Beenennoii. CTpoeHue u 3Bomonus BeeaeHHOM.
Jlabopamopnule pabomui(c ucnoib3oBanueM obopynosanust «Touka pocrar):

1. U3mepeHne Macchl Teda ¢ HCIOIb30BaHHEM BEKTOPHOTO Pa3IOKCHUS CHEI.

2. H3ydeHme KMHEMaTHKM W JUHAMHKH PABHOYCKOPEHHOI'O [BIKEHHS (HAa IpUMEpPEe MAalIUHBI

ATByH2).

3. H3ydeHue TpeHUs CKOIHKCHHUS.
IIpumepHule memuvl nPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

1. MUctopudeckast peKOHCTPYKIHS onbITOB KynoHa 1 AMOHTOHA 1O ONpPEICICHUIO BETMUUHbI CHIIBI

TPEHHUS CKOJIbKEHHUS.

2. IlepBble HCKYCCTBEHHBIC CITYTHUKH 3EMITH.

3. Kak omiinyarotcs MexaHH4ecKHe MpOIecChl Ha 3eMile OT MEXaHHYECKUX MPOIECCOB B KocMoce?

4. Tena Conneunoit cucteMbl. OTKpPBITUS HA KOHYHKE TIEpa.
Xapaxmepucmuka 0CHOBHBIX 81008 desimenbHOCHU: YTeHHE U 00CYKICHHE TeKCTa CTaTeil MHTepHET-CaliToB,
oOcyXK7eHHe JIOKIIAZ0B M TMPE3CHTAlMH, COCTABICHUE M pEIICHHE 3ajad, 00CYXJeHHE CIOCOOOB pEUICHHS
(moarotoBka k OI'D no ¢usuke).

Hmnyabc. 3aKoH cOXpaHeHUs1 MMITYJIbCa
Nmnynsc. 3MeHeHue uMityiibca MaTepuanbHoi Touku. CucteMa Teil. 3aKOH COXPaHEHUs! UMITYJIbCa.
IpumepHole membl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

1. PeakTuBHOE ABMKEHUE B IPUPOJE.

2. PaccrnenoBanue JITII ¢ moMoImipio 3ak0Ha COXPAHEHUS! HMITYJIbCA.
Xapaxmepucmuka 0OCHOBHbIX 8U008 JesAmenbHOCmU. YTeHNe N 00CY)XKJCHUE TeKCTa CTaTell WHTEpHET-caiiToB,
o0CyK/IeHHe JTOKJIaJ0B M IPe3eHTalMii, COCTAaBICHHE M pPEIIeHHe 3a/ad, oOCYy)KIEeHHe CIOCO0O0B pPEeIIeHUS
(moarotoBka k OI'D no ¢usuke).

CraTuka
PaBHOBecue Terna. MOMeHT cuibl. Y CIOBUS paBHOBECHS TBEpAOTO Tena. [IpocThie MeXxaHU3MBbI.
Jlabopamopuvie pabomui(c UCNOJIb30BaHUEM 000pyaoBanus «Touka pocra»):



OmnpeesieHre IEeHTPOB MacC pa3IMyHBIX Tel (TPU crioco0a).
Tpumeprvle memvl NPOEKMHBIX U UCCTIEO0BAMENLCKUX PAOOM.:

1. [IpuMeHEHUE MPOCTHIX MEXaHU3MOB B CTPOUTEIBCTBE: OT 3eMJISIHKH JI0 HeOOoCckpeoa.

2. UccnenoBaHue KOHCTPYKIIMH BEIOCHUIIEA.
Xapaxmepucmuka 0OCHOBHbIX U006 OesmelbHOCHU. YTeHne U 00CYXCHUE TeKCTa CTaTell MHTEPHET-CailToB,
o0Cy’K/IleHHe JIOKJIaJ0B M Ipe3eHTalWii, COCTaBIEHHE M pelleHHe 3a/1ad, oOCYy)XKIeHHe CIOCcO0OB peIleHUs
(moaroroska k OI'D mo ¢usmke).

Mexannyeckue KOJIe0aHUSI U BOJIHBI
Mexanudeckue konebanus. [Ipeobpa3zoBaHue sHEprur Npyu MEXaHUUECKUX KojieObaHusaX. MaTeMaTHUecKui u
NPYKUHHBIA MasTHUKH. CBOOOMHEIC, 3aTyXarolllie W BHIHYXXICHHbIC KojeOaHus. Pe3oHanc. MexaHudyeckue
BOJIHBL. J[TMHA ¥ CKOPOCTH BOJTHBIL. 3BYK.
Jlabopamopnule pabomul(c ucnosib3oBanuem obopynosanusi «Touka pocrar):
Nzydenue koneOaHUil HUTSHOTO MasITHUKA.
IIpumepHule memuvl nNPOEKMHBIX U UCCIE008AMENLCKUX PAOOM.:

1. CrpyHHBIE My3bIKQJIbHBIE HHCTPYMEHTBHI.

2. KoebarenpHble CHCTEMBI B IPUPOJIE M TEXHUKE.
Xapaxmepucmuka 0CHOBHBIX 61008 desimenbHOCHY: YTeHHe 1 00CYKICHHEe TeKCTa CcTaTeil MHTepHET-CalToB,
00CyXJIeHHEe JOKIAJ0B U IPE3CHTAIMH, COCTABICHUE M pEIIeHUE 3374ad, OOCY)KICHHE CIOCOOOB pPEIICHHS
(noarotoBka k OI'D no ¢usuke).

DJIEKTPOMATrHUTHBIE KOJIEOAHUS U BOJIHbBI
IlepemenHslit anexTpudeckuil Tox. KonebarenbHblil KOHTYp. BoIHyXneHHBIE 1 cBOOOgHBIE DM Konebanus. OM
BOJIHBI M UX CBOICTBA.
Ipumepnvle memvl NPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:

1. TIpuHIMIBI PaJUOCBSI3U U TEJIEBUACHHUS.

2. Bmusaue DM u3nydeHuil Ha KUBBIC OPTaHU3MBI.

3. UBsrororieHue yCTAaHOBKH JJIs IEMOHCTPAIMU ONBITOB 110 DOMMU.

4. DnextpomarHutHoe m3nydenue CBY-neun.

5. Hcropuueckast peKOHCTPYKIHS ONBITOB AMIIepa.
Xapaxmepucmuxa 0CHOBHbIX U008 OesAmenbHOCmU. YTeHNe N 00CY)XICHUE TeKCTa CTaTell WHTEepHET-caiiToB,
o0CyXJIeHHEe JOKIAJ0B M NPE3EHTAIMH, COCTABICHUE M PEIICHHE 331ad, OOCYXKJICHHE CIOCOOOB PEIICHUS
(moarotoBka k OI'D no ¢usuke).

OnTuka
Hcrounuku cBeta. JleficTBus cBeTa. 3aKOH MPSIMOJIMHEHHOTO PACIPOCTPAHEHUS CBETA. 3aKOH OTPAXKEHHSI CBETA.
[TocTpoenne n300paskeHMiT B IUIOCKOM 3epKayie. 3aKOH IPETOMIICHHS CBETa Ha IUIOCKOH TpaHHIE IBYX
OJTHOPOJHBIX Mpo3pauHblX cpen. Ilpenomnenue cBera B mpusMe. Jlucnepcus cBera. SIBIGHHE MOIHOTO
BHyTpeHHero otpaxkeHus. JIuussl. Tonkue mmu3bl. IlocTpoeHme wu300paskeHMH, CO37aBaEMBIX TOHKHMHU
muH3aMu. ['1a3 u 3penne. OnTudeckue npudopsl.
Jlabopamopnvie pabomui(c ucnonab30BanueM obopyaoBanus «Touka pocray):

1. DOxcnepuMmeHTaNbHAas IPOBEPKA 3aKOHA OTPAXKEHHUS CBETA.

2. M3mepenue nokasaresst IPETOMIICHAS BOJIBI.

3. H3mepenue (pOKyCHOTO paccTOSHHS COOMpArONIei JIMH3BI.
IIpumepHoie membl NPOEKMHBIX U UCCIE006AMENLCKUX PADOM.:

1. MUctopus uccnenoBaHus CBETOBBIX SIBICHUH.

2. Hcropuyeckast peKOHCTPYKIHS Tesieckomna ["anmes.

3. MUsroroieHue KaJleiI0CKOIIA.
Xapaxmepucmuka 0CHOBHBIX 81008 desimeNbHOCm: YTeHHEe 1 00CYXICHHE TeKCTa cTaTeil MHTepHEeT-CaifToB,
o0CyK/IeHHe JTOKJIaJ0B M IPe3eHTalMii, COCTAaBICHHE M pPEeIIeHHe 3a/1ad, oOCYy)XKIEeHHe CIOCcO0O0B pEeIIeHUsS
(moarotoBka k OI'D mo usuke).

®du3uka aTOMa U aTOMHOI0 SiAPa

Crpoenue aroma. [lornomienne u ucnyckanue cBeta aromamu. OnTudeckue crekTpsl. OmnbiThl Pesepdopra.
IInanerapnas mozens aroma. CTpoeHHE aTOMHOIO spa. 3apsioBO€ M MaccoBOE YHWCNA. SnepHble CUIIBL.
OHeprus CBs3U aTOMHBIX sep. 3aKOH paTuoakTHBHOTO pacnaaa. Anbga- u 6era-pacnanbl. [IpaBuna cMeneHus.
Anepubie peakunu. Jlenenue u cunrtes siaep. SAnepnast sHepretuka. Vcroununku sneprum CoiHIA M 3BE3..



Peructpanms sinepHbIx n3myueHnid. BiausiHue paanoakTHBHBIX U3IIy9€HUN Ha KUBBIE OPraHu3MBI. Jlo3umeTpusi.
DKOJIOTHYECKUE MPOOIIEMBI SICPHON SHEPTETHKHY.
IIpumepHule memul NPOEKMHBIX U UCCIE008AMENLCKUX PAOOM.:

1. Hcropus uzydeHus aToma.

2. Wsmepenue KI1J] comHeuHol OGarapen.

3. HeBuanMeie H3IIy4eHUS B CIICKTPE HATPETHIX TEIT.
Xapaxmepucmuka 0CHOBHBIX 8UO08 OesimeNbHOCMu: YTEHUE U 00CYXJCHUE TeKCTa cTaTell MHTepHET-CaifToB,
oOCcyXKIeHHEe JOKIAJ0B U IPE3CHTAIlMi, COCTaBICHHE M pEIIeHHe 3ajad, 00CYXJIeHHEe CIOCOOOB pelIcHHS
(noarotoBka k OI'D no ¢usuke).

®opMbl OpraHu3aluy 00pa3oBaTeILHOIO NpoLecca:

- TpYIIOBas;

- UHJIUBHUlyalbHas;

- (hpoHTANTBHASI.

Benymue TexHoJsiornm:

Hcnonb3yroTes 37IEMEHTHI CISAYIONIUX TEXHOIOTHH: MPOEKTHas, MpoOieMHoro ooydeHus, HHGpOpMaMoOHHO-
KOMMYHHKAIIHOHHAs, KPUTHYECKOTO MBIIIICHHU, TIPOOIEMHOT0 ANAJIora, UTPoBas.

OcHoBHBIE MeTObI PA0OTHI HA YPOKe:

Benymumu MetogaMu 00y4eHUs SIBISIOTCA: YaCTHYHO-TIOMCKOBOM, METOJ] MaTEMaTHYECKOTO MOICIHPOBAaHNS,
AKCHOMaTUYECKUIl METOA.

®opMbI KOHTPOJIA:

Tax Kak 3TOT Kypc SIBJISICTCS TOTIOJHUTEIBHBIM, TO OTMETKA B OajlaXx He CTABUTCSL.

Yyamuiicss y4uTCsl OLCHHMBaTh ceOsl M APYTHX caM, 4TO IO3BOJSIET pa3BUBATh YMCHMSA caMoaHaiu3a |
CIOCOOCTBYeT Pa3BUTHIO CaMOCTOATENBHOCTH, KaK CBOMCTBY JHYHOCTH YydJamierocs. Berasnenue
IPOMEXYTOUHBIX M KOHEYHBIX PEe3yJbTaTOB YyYalUXCS MPOUCXOJUT 4Yepe3 MPAKTUYECKYIO IESITEIbHOCTD;
3a4eTHbIC PadOTHI:

* TeMaTH4YecKas oA00pKa 33/1a4 PA3THIHOTO YPOBHS CIOKHOCTH C IIPEACTaBICHUEM Pa3HBIX METOJOB PEIICHNSA
B BUJIE TEKCTOBOI0 AOKYMeHTA, mpe3eHTauuu, (dm-aHuManuu, BUIeoOpoIuKa ui web -
cTpaHMIbI (caiita)

* BBICTABKa MIPOEKTOB, IIPE3EHTALNI];

* JIEMOHCTpaLus SKCIIEPUMEHTA, KAUECTBEHHOM 3a/1a4l ¢ KAUECTBEHHBIM (YCTHBIM WU B BUJE IPUIOKEHUS, B
TOM 4HCJE, Mpe3eHTallel) OMHCaHHEeM IIpollecca Ha 3aHSATHH, (ecTHUBAJC SKCICPUMEHTOB; (usndeckue
OJIMMITHAbI.

KaJIeHIlapHO-TeMaTI/I‘-IeCKOC IJIAHUPOBAHUE 7 KJaacc

No [ Hata Tema 3ausaTus Hcnonb3oBanue NpUMEYaHue
/T | MpOBEACHUS 000py10BaHMS LIEHTPA
[lian | ®akr €CTECTBEHHOHAYYHOH U
TEeXHOJIOrH4ecKoii
HanpasjaeHHocTel «Touka
pocTay
1. BBegenue (14)
08.09 BBonnoe 3anmstue. llenu wu | KomnbrorepHoe
3a7a9u Kypca. TexHuka | o6opymoBaHHe
1 0€30MacCHOCTH.
2. PoJsib 3kciepuMeHnTa B KU3HU YesioBeKa (34)
15.09 Cucrema e1MHUIL, IOHATHE O KommnbsrorepHoe
TIPSIMBIX u KOCBEHHBIX | 000py/IOBaHHE
2 MU3MEpPEHUSIX
22.09 DU3nYECKUl SKCIIEPUMEHT. O6opynoBanue JUIS
Bunsr ¢bu3nYecKoro | 1eMOHCTpaluit
HKCIIEPUMEHTA.
[Torpemnocts U3MEpEHUS.
3 Bubt




MIOTPELIHOCTEN
Pacuér
IOTPEIIHOCTH U3MEPEHUSI.

U3MEPCHUSL.

4

29.09

JlaGopaTtopHnas pabota
«3mepenne o0beMa TBEpAOro
tenay. [IpaBuna opopmiaeHus
nabopaTopHON pabOTHI.

OO6opynoBaHue ISt
nabopaTtopHbIX  pabor U
YYCHUYIECKUX OIBITOB

3. MexaHuK

a (8u)

06.10

PaBHoMepHOe u
HEpPaBHOMEPHOE
JIBUKCHUSI.

13.10

['paduueckoe npeacTaBieHue
JIBIDKCHUSI.

20.10

Pemenue rpaduyeckux 3amad,
pacueTr TyTH M  CpeaHeH
CKOPOCTH

HEPaBHOMEPHOT'O JBIIKCHUSI.

27.10

[TonsTue UHEPIUU U
UHEPTHOCTH.
IlenTpobexHas cuia..

OO6opynoBaHue ISt

nabopaTopHbIX  paboT U
YYCHUYECKUX OMBITOB (Ha
0aze komruiekToB st OI'D)

10.11

Cwia ynpyrocTtu, cusia TPeHUs

10

17.11

JlaGopaTtopHnas pabota
«HMccnenoBanne 3aBUCUMOCTH
CHJIBI VIIPYTOCTH,
BO3HUKAIOIIEH B
MpYXHUHE, oT
nedopmaruu
MPYKUHBD).

CTCIICHU

11

24.11

JlaGopaTtopHnast pabota
«Onpenenenue kodppuIMeHTa
TpEeHMsI Ha TPUOOMETpEN.

O6opynoBanue st

7a00paTOpHBIX  paboT H
VYCHUYECKUX OTMBITOB (Ha
6a3e koMruiekToB 111 OI'D)

12

01.12

JlaGopaTtopHnast pabota
«MccnenoBanue 3aBUCUMOCTH
CHJIBI TPECHUSA OT CHJIbL
HOPMAJIHLHOTO JTABICHUS.

O6opynoBanue st
na0opaTopHbIX paboT W
YUEHHYECKUX OITBITOB

4. 'mapocraTuka (124)

08.12 [TnotHocTh.  3amawa  maps | OGopymoBaHue TUTS
13 I'epona JIEMOHCTpALNi
15.12 Penrenne 3a1a4 NOBBIIIICHHON
CII0KHOCTH Ha pacuer
IJIOTHOCTHU
14 BCIIIECTBA.
22.12 Pemenue 3ama4 NOBBIIIEHHON ObopynoBanue IS
15 CJIO)HOCTHU JIEMOHCTpaIHi
29.12 JlaBieHME KUJIKOCTHM U Tasa.
3aKkoH
16 ITackans
17 | 12.01 CooOmiaronmecs COCyIpl.
18 |19.01 JlaGopaTtopHnast pabota O6opynoBanwue st




«M3roroBieHue Mozenu | mabopaTopHbIX  paboT U
dboHTaHa» YYECHUYECKUX OIBITOB (Ha
26.01 JlaGoparopnas pabota 6a3e komrmiekToB it OI'D
«U3roroBienune MOJIeIT!
19 ¢donTaHa»
02.02 3akoH [lackains. /laBnenue B
KUJKOCTSX U raszax.
['mapaBiaruecKue MaliuHbL.
20 CooOmiaronmecs COCy/Ipl.
09.02 Britankuparomias cuna. 3akon | O6opynoBaHue IUIA
21 Apxumena. JIEMOHCTpAINi
16.02 JlaboparopHuas pabota ObopynoBanue s
«BrisicHeHne YCIIOBHSA | JIAOOPAaTOPHBIX ~ paboT U
TUTABaHUS YYCHUYCCKUX OMBITOB
22 TEI.
24.02 brok 3amau na 3akon Ilackans, | OGopynoBanue TUTSt
23 3aKOH Apxumena. JIEMOHCTpAINi
01.03 biok 3amau na 3akon Ilackais,
24 3aKOH ApXumena.
5. Cratuka (104)
25 | 15.03 bnok. Peryar. ObopynoBanue JUIs
22.03 PaBHOBecHe  TBEpABIX  Tell. | JIEMOHCTpALUid
MomeHT cunbl.IIpaBuino
26 MOMEHTOB.
05.04 LenTp Tsxectu. Mccnenoanue | O6opynoBanue JUIs
pa3InIHBIX MEXaHUYECKUX | TEMOHCTpAIHii
27 CHUCTEM
12.04 KomOuHupoBanHbIe 3a1a4H,
UCTIONB3YS YCIIOBHUS
28 paBHOBECHS.
19.04 KoMOuHMpoBaHHbBIE 3a1a9H,
UCTIOJNB3YS YCIIOBUS
29 paBHOBECHSI
26.04 JlaboparopHas paboTa ObopynoBanue IS
«M3rotoBnenue pabortaromieit | maboparopHeIx  pabor U
CHUCTEMBI OJIOKOB». | yYYUEHUYECKUX OIBITOB (Ha
Odopmnenue 6aze komruiekToB ans OI'D
30 paboTHI.
03.05 Pabora HaJl IPOEKTOM
«bmoku».
JlaGopaTtopHnast pabota
«M3rotoBrienue padoraromei
31 CUCTEMBI OJIOKOBY.
10.05 JlaGoparopHas pabota O6opynoBanue ams
«M3rotoBnenue paboratonieil | mabopaTopHbIXx paboT
32 CUCTEMBI OJIOKOBY. YYEHHUECKHUX OIBITOB
33 | 17.05 Odopmirenne paboOTHI. KommbroTepHoe
34 | 24.05 3amuTa MPOeKTOB. obopynoBanue




KasiennapHo-remaTn4eckoe nJIAaHUPOBaHUeE 8 KJ1acc

Ne [ Jlata Tema 3aHATHA
/T | IPOBEACHUS
Ilnan | dakr

Hcnonb3oBanue
000pya10BaHUSA
LHEeHTpa
eCTeCTBEHHOHAYYHOI
U TeXHOJIOTHYeCKOM
HanpaBJIeHHOCTeH
«Touka pocray

IIpUMEYaHue

1. Beenenue (14)

5 BEIIIECTBY.

[1naBneHue u oTBEpEeBaHNUE.
JlabopaTtopHas pabota «OTirBKa
6 napauHOBOTO COJIJIATHKA

BBoanoe 3anstue. Llenu u 3agaun | Komneroreprnoe

1 Kypca. TexHuka 6€30macHOCTH. o0opynoBaHue

2. TenuioBble siBjenus (12 4)
PaznoobOpaszue teroBsIX | KommbroTepHoe
spiieHnid. TernoBoe paciupenue | 00opynoBaHue

2 TEl.
JlaboparopHas pabota ObopynoBanue s
«VI3MeHeHus IJTMHBI Tella IPu mabopaTOpHBIX padoT
HarpeBaHuU U OXJIAXKICHUN. u YU4EHUYECKUX

3 OTIBITOB
Temmonepenaua Habmonenue O6opynoBanue  Jist
TEIUIONPOBOAHOCTH BOJIBI U JIEMOHCTpAIHi

4 BO3/yXa.
JIaGoparopHas paboTa O6opynoBanue as
«3mepenne ynenbHOU 1abopaTopHbIX paboT
TETMIOEMKOCTH Pa3JINYHbIX U YYEHHUYECKHX

oneiToB  (Ha  0aze
KoMIUIeKTOB 111 OI'D

JlabopaTtopHas pabota
«Habnroenue 3a miaBieHueM

O6opynoBanue st
71a00paTOpHBIX paboT

TbJIa» " YYEHHUYECKUX
7 OIIBITOB
Pemienue onuMnuaaHeIx 3a/1a4 O6opynoBanue s
8 Ha ypaBHEHHE TEIJIOBOTO OajlaHca | IEMOHCTpaIni
Perienue onuMnuaaHbIX 3a/1a4 Ob6opynoBanue s
9 Ha pacyET TETUIOBBIX MTPOIECCOB JIEMOHCTpAIU
10 JlaGopatopus KpucTaiorpaguu.
Hcnapenue u KOHJEHCAIHSL. Ob6opynoBanue s
11 JIEMOHCTpAIUH
CocraB atmMocdepsl, Ob6opynoBanue s
HaOJI0ZICHNE TIepexo/ia JIEMOHCTpAIHi
HEHACBIIIEHHBIX MTApOB B
12 HaCBIIIIEHHEIE.
Brnaxxnocte Bo3ayxa Ha pasHbeix | OOopynoBanue — ais
13 KOHTHHEHTaxX JIEMOHCTpaIHi

3. dnexkTpudeckue sipjaeHus (84)




Mukpomup. Monenu atoma, Ob6opynoBanue s
14 cyliecTBOBaBIIMe 10 Hayana XIX | nemoHcTpanuii
Hcropus OTKpsITHA U JEUCTBUS Komnsroreproe
15 TraJIbBAHUYECKOTO JIEMEHTA obopynoBaHue
Ucropus CO3JaHUS
31eKTpOoPOpHOH
16 MaIIHHBI
OneiTel Bonbra. Onekrpuueckuii | KomnbrotepHoe
17 TOK B JJICKTPOJIUTAX. 0o0opyoBaHue
Pemenune onumnuanneix 3anau Ha | OOopynoBanue  ajst
18 3aKOHBI IOCTOSIHHOTO TOKa JIEMOHCTpAIHi
Habmtonenue 3aBucuMocTu Ob6opynoBanue s
COMPOTHUBIICHUS IPOBOIHUKA OT | IEMOHCTpaIuit
19 TEMIEPATYPHI.
JlabopaTtopHas pabota O6opynoBanue st
«OrmnpeneneHue CTOMMOCTH 1abopaTopHbIX paboT
M3pPACXOJA0BAHHOU u YYEHUYECKUX
ANEKTPOIHEPTUH ombiToB  (Ha  0Oaze
10 MOIIHOCTH MOTpeOuTeNs U Mo | KoMmIuiekToB it OI'D
20 CUETUUKY»
Pemenue onmumnuaaHbIx 3a1a4 O6opynoBanne  Jist
21 Ha TEIJIOBOE JICHCTBIE TOKA JIEMOHCTpAIHA
4. DjIeKTPOMATrHUTHBbIE siBJIeHud (34)
DNEeKTPOMArHUTHBIE SIBICHUS. O6opynoBanue ISt
DIEeKTpOU3MEPHUTEIHHBIE JIEMOHCTpAIIHHA
22 pUOOPEI.
MaruutHas anomanus. | OGopynoBanue s
MaruuTtHrle JIEMOHCTpAIUI
23 Oypu
PaznoBugHOCTH
24 AJIEKTPOABUTATENEH.
5. Ontuyeckue saBJjaeHus (74)
Hcrounuku cBeTa: TEIIIOBEIE, O6opynoBanne  Jist
25 JFOMUHECI[EHTHBIE JIEMOHCTpAIIHiA
MHorokpatHoe n3o0paxeHue
MpeaMeTa B HECKOJIBKHX TUIOCKUX
26 3epKajiax.
N3roToBUTH NEPUCKOII U C €ro Ob6opynoBanue s
27 TTOMOIIIHIO MPOBECTH HAOJIIOACHUS | IEMOHCTpAIUid
[IpakTHyeckoe UCIoIb30BaHHe OOopynoBanue st
28 BOTHYTBIX 3€pKaJl JIEMOHCTpaLMH
3pUTENbHBIE HILTIO3HH, O6opynoBanue st
MOPO’KAaeMbIe TPEIOMIIEHUEM JIEMOHCTpAIHiA
29 cBeta. Mupaxu.
30 Pa3BuTHE BOJOKOHHOM ONTUKH
Hcnonb30BaHne 3aKOHOB CBETA B
31 TEXHUKE
6. YesioBek u npupoaa (44)
32 ABTOMAaTHKa B HaIICH KU3HU . Kommbroreproe
33 Panwo u TeneBumenne obopymoBanue




o] |

AJnbTepHATUBHBIE UCTOUHUKHU
sHepruu. Bujel ssekTpocTaHuii

KasenaapHo-remMaTu4eckoe IJIaHUPOBaHUE 9 KJ1acc

Ne [ Jlata
/T | IPOBEACHUS
Ilnan | dakr

Tema 3auarusa

Hcnonb3oBanue
000py10BaHUSA
LHEeHTpa
eCTeCTBEHHOHAYYHOI
U TeXHOJIOTHYeCKOM
HanpaBJIeHHOCTeH
«Touka pocray

[IpUMEYaHue

1. BBenenue (14)

BBoanoe 3ansarue. Llenu u 3anaun | KomnerorepHoe
1 Kypca. TexHuka 6€301macHOCTH. 00opyIoBaHue
2. Kunemartuka (7 1)
CrniocoObl onucanus ObopynoBanue  JuIst
2 MEXaHUYECKOI0 TBMKEHUS JIEeMOHCTpalui
[IpsimosinHeitHOe paBHOMEpPHOE Ob6opynoBanue s
JBUYKEHUE 1o IUIOCKOCTH? | I€MOHCTpaLUii
Cmotpst
3 13 KaKOH TOYKH HaOJII0AaTh
OTHOCHUTENIBHOCTD JIBU)KEHUS. Ob6opynoBanue s
4 CroxeHue IBUKEHUM. JIEMOHCTpALUI
Jlabopamopnuvie pabomui: O6opynoBanue as
«3yuenue nBuxkeHus: CBOOOJHO | Ja00OpaTOpHBIX paboT
najarouiero tenay, «M3ydenue U YUYEHHUYECKHX
5 JIBVDKEHUS TeJa 10 OKPY)KHOCTH» | OIBITOB
Kak u kyna nonerena putmHeBass | O6opynoBanue — AJis
koctouka? Pacuer TpaekTopun JIeMOHCTpalui
JIBYDKEHUS T€J U IIepCOHaKeH
pacckaszoB P.Pacm> 0
6 MioHxay3eHe
Hctopuueckast peKOHCTPYKIUS OO6opynoBanue s
OIIBITOB lNanmnes 0 | IeMOHCTpauuin
OIIPEEIICHUIO
7 YCKOPEHHUS &.
Omnpenenenne CKOpocTu Ob6opynoBanue s
PaBHOMEPHOTO JBMKEHUS TIPH JIEMOHCTpAIHi
UCIOJIb30BAHUHU TPEHAXKEPA
8 «OeroBast JOPOIKKAY.
3. Innamuxa (84)
Cuna Bonu, cuna yoexxaenus i | O6opyaoBanue  Juis
9 cuiia - pu3nyeckasi BelIuyuHa? JIEMOHCTpALUI
Jlabopamopnas paboma: O6opynoBanue ams
10 «3mepeHne macchl Tenna» 1abopaTopHbIX paboT
JIBM>KeHME Tela mod ASUCTBUEM u YYEHUYECKUX
11 HECKOJIBKUX CHJI ONBITOB
JIBM)KeHHE CUCTEeMbI CBSI3aHHBIX Ob6opynoBanne  Jist
12 Te JIEMOHCTpAIi




Jlabopamopnvie ObopynoBanue s
pabomul: «3yueHne TpeHus | maGopaTopHbIX padoT
CKOJIBKEHUSDY u YUEHUYIECKUX

13 OTIBITOB
JuHamuka paBHOMepHOro | OGopynoBanue st

14 JIBUKEHHUSI 110 OKPY>KHOCTH JIEMOHCTpAIHi
Ucropus pasButus | O6opynoBanue s
MpeICTaBICHUI JIEMOHCTpAIui
0 Bcenennoti. Conneunas

15 CUCTeMA.
OTKpBITHS HA KOHYHUKE TIEpa. O6opynoBanue ISt
IIepBbIe HUCKYCCTBEHHBIE | IEMOHCTpALUiI
CIyTHUKH

16 3emuy.

4. UmnyJibe. 3aK0H cOXpaHeHusi HMIYJIbca (39)

17 Kax BBI IXTy Ha30BeTe... Kommnsroreproe
PeakTHBHOE JBUKEHUE B | 0bopynoBanue

18 MIPUPOJIC.
Paccnenosanue JITII ¢ momompro | KomnerorepHoe

19 3aKOHA COXPaHEHUsI UMITyJIbCa o0opynoBaHue

5. Cratuka (24)
Jlabopamopnas paboma: ObopynoBanue s
«OmnpeneneHue NEHTPOB Macc nmabopaTOpHBIX padoT
Pa3IMYHBIX TeJ (TPH CIIOCO0a)» u YU4EHUYECKUX

20 OTIBITOB
[IpumeHenue npocteix | KomnerorepHoe
MEXaHH3MOB B CTPOUTENBCTBE: OT | 000pyI0BaHHE
3eMJISTHKH 10

21 Hebockpeba

6. Mexanuyeckue Kojie0aHust M BOJHBI (34)
Bunet  mastHumkoB < u ux | OOopynoBanue Ui

22 KOJIeOaHui JIEMOHCTpAINit

23 Uto nepenocut BosiHa?
KonebarenbHble  cHCTEMBl B

24 MIPUPOJIE U TEXHUKE

7. DJIeKTPOMATHUTHbIE KOJIeOAHHUS W BOJHBI (24)
DKcriepuMeHTalIbHAS TTPOBEPKa KommerotepHoe

25 cBoiicTB DM BOJIH. o0opyoBaHue
Uccnenosanue KommerotepHoe
ANEKTPOMArHUTHOTO o0opynoBaHue

26 n3nyuenuss CBU-neun

8. Onruka (44)
. U3rotoBnenue Mmoenu Komnerorepnoe

27 KaJleljocKora. obopynoBaHnue
DKCriepuMEHTAIbHAS ITPOBEPKa O6opynoBanue  mJist

28 3aKOHA OTPAXKCHHSI CBETA. JIEMOHCTpAIIHA
Jlabopamopnas paboma: O6opynoBanue st
«M3Mepenune nokasaress 1abopaTopHBIX paboT
MIPEIOMIICHUS BOJIBI» u YU4EHUYECKUX

29 OTIBITOB




Kaxk otnnuarorcst mokasareiu O6opynoBanue ISt
30 MIPEJIOMJICHHUS [IBETHOTO CTEKJIa JIEMOHCTpAIH
9. ®du3uKa aToMa U ATOMHOTO si/Apa (44)

[Tornomenue u ucnyckanue ceera | Komnbroreproe
31 atoMaMu. ONITHYECKHE CIIEKTPBL. | 000pyaOBaHME

Hsmepenne KIIJI conneunoii | Komnbrorepaoe
32 Oarapen obopymoBanue

Brnusinue pagnoakTHBHBIX

M3JIy4eHUH Ha KUBbIE OPraHU3MbI

Croco0bl 3alUThI OT
33 PaTMOAKTUBHBIX U3Ty4YCHUN
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