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PACCMOTPEHO COI'JTACOBAHO YTBEPXIAIO

Ha 3acenannu MO 3aMeCTUTEIb IUpeKTopa 1o BP Hupexrop MOY COIII n. [TonnBanoBo
KJIACCHBIX PYKOBOJHUTEIIEN MO «bapsliickuii paiton»

ITpoTokon Ne 1 Anekceera M.IO. Uupkosa H.A.

oT «30» aBrycra 2024 r. «30» aBrycra 2024 r. [Tpuka3z Ne 110 ot 30 aBrycra 2024 r.

Ynprosa H_A_

Noanucat L
DN: C=RU, OU=0GpagoeaTensHoe
M KO yupexgaerue wkorna, 0=MOY COLLI

n 80, CN=Unpkosa

Ba
MynununansHoe 0011e00pa3oBatesibHOe yupexaenue «Cpeansis oomieoOpa3oBaTebHas mkoa 1. [ToauBaHoBO» H A *
MYHUIMIIATBHOTO 00pa3oBaHus «baphllIcKuil pailoH» YIbIHOBCKOW 00J1acTh N Riirten ol

Pabouasi nporpaMmma BHEYpPO4YHOI1 AeSITeJIbHOCTH

HanmenoBanue kypca: «Jlaboparopusi pusuxm»

Knaccer: 7-9
Cpox peanmmzaruu nporpamMmbl: 2023-2024 y4eOHBIH 101

KomndecTBo yacoB o yueOHOMY mutany: Bcero 102 gaca B rof; B Henento 1 gac

Astop niporpammbl: OcumnoB Cepreit BuktopoBud, yuntenb Gpu3nku, nepBoi KBaTU(PUKAITMOHHON KaTETOPUU
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Ilinanupyemblie pe3yabTaThl 0CBOCHUS NPOrPaMMbl BHEYPOUHOH aesATeIbHOCTH «JIabopaTopusi dusukm» (¢
HCI0JIb30BaHHEeM o0opynoBanus «Touka pocTa») B 7-9 Kiaccax.

Peanuzamnus mporpaMMbl ClTIOCOOCTBYET TOCTHKEHUIO CIACAYIOMNUX Pe3yJaIbTATOB:
JINYHOCTHBIE:

B cdepe IMYHOCTHBIX YHUBEPCAIBHBIX YUEOHBIX ACUCTBUI yUAIIUXCS:

* y4eOHO-TTI03HABATENIbHBII MHTEPEC K HOBOMY Y4€OHOMY MaTepuaily U cnoco0aM pelieHus] HOBOM 3a/1a4u;

* OpUEHTalUsl HAa MOHMMAaHHE MPUYUH ycleXa BO BHEY4EOHOM AEATENbHOCTH, B TOM YHKCJIE HAa CaMOAHAJIU3 M CAMOKOHTPOJIb
pe3yJibTaTa, Ha aHaJIU3 COOTBETCTBUSI PE3YJIbTaTOB TPEOOBAHUSAM KOHKPETHOM 3a]1auu;

* CIIOCOOHOCTDh K CAMOOLIEHKE HAa OCHOBE KPUTEPUEB YCIIEITHOCTH BHEYUEOHOH 1€ATEIbHOCTH;

Obyuarowuiics noiyyum 603MOACHOCMb 015 YOPMUPOBAHUSL:

* BHYTPEHHEH IMO3UIMHU IIKOJIbHUKA HA YPOBHE MOJOXKHUTEIBHOTO OTHOLIEHMS K IIKOJIE, TOHUMaHUs HEOOXOJIUMOCTH YUYEHHUS,
BBIPAYKEHHOTO B MPe00IaJaHui y4eOHO-TI03HABATEIbHBIX MOTHBOB;

* BBIPQXKEHHOM YCTOWMYMBOW y4eOHO-TI03HABATEILHON MOTHUBAIINY YUCHUS;

* YCTOMYMBOIO y4eOHO-TIO3HABATEIBLHOTO MHTEPECA K HOBBIM OOIIIMM CIIOCO0aM pelIeHus 3a1ad.

MeranpeameTHble:

B cdepe peryJIATUBHBIX YHUBEPCATBHBIX YUEOHBIX TEHCTBUNA yUaIIUXCS:

* IUIAHUPOBATh CBOU JEHUCTBUS B COOTBETCTBHH C IIOCTABJICHHOM 3aJayell W YCIOBUSMM €€ peaju3alud, B TOM YHUCIE BO
BHYTPEHHEM IIJIaHE;

* YUUTHIBATh YCTAHOBJICHHBIE MTPaBHJIa B IUITAHUPOBAHUM U KOHTPOJIE CIIOCO0A PEIICHUS;

* OCYLIECTBIIATh UTOTOBBIM U MTOIIATOBBIM KOHTPOJIb 110 PE3YIIbTATY;

* OLICHMBATh IPABUJIBLHOCTH BBINOJHEHHUS JACHUCTBUS HA YPOBHE aJCKBAaTHOM PETPOCIIEKTUBHOM OLIEHKH COOTBETCTBUS
PE3yNbTaTOB TPEOOBAHUSAM JAHHOW 3a7a4d U 3a1a4HOM 001acTH;

* QJIEKBATHO BOCIIPMHUMATh NPEAJIOKEHUS U OLICHKY YYUTEIIEH, TOBAPUILIEH, POJUTENEN U IPYTUX JIFOJIEH;
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* pazMyaTh Coco0 U pe3yabTaT ACUCTBUS.

Obyuarowuiics noiyyum 603MOHCHOCHb HAYUUMCA!

* B COTPY/IHUYECTBE C YUYUTEIIEM CTABUTh HOBBIC YUCOHbBIC 3a/1a4H;

* MPOSIBIISATH MTO3HABATENbHYIO MHULIMATUBY B Y4€OHOM COTPYAHUYECTBE;

* CaMOCTOSITEJIbHO aJIEKBaTHO OIIEHWBATH NPABUIBHOCTH BBHINOJHEHUS JCHCTBUS M BHOCUTH HEOOXOAMMBbIE KOPPEKTHBBHI B
MCIIOJIHEHHE KaK I10 X0y €ro peajanu3alld, TaK U B KOHIIE IEHCTBHUS.

B cdepe mozHaBaTeIbHbIX YHUBEPCATIBHBIX YU€OHBIX JEHCTBUN yUalIUXCS:

* OCYUIECTBJISITh MOUCK HEOOXOAMMOW HH(POPMALMM AJi1 BBINOJHEHUS BHEYYEOHBIX 3aJaHUN C HMCIHOJIb30BAaHUEM Y4YEOHOMU
JUTEPATYphl U B OTKPBHITOM HH()POPMAIMOHHOM MPOCTPAHCTBE, HHUMUKIONEANMA, CIPABOYHUKOB (BKJIIOYAS AJIEKTPOHHBIE,
U (pOBBIE), KOHTPOJIUPYEMOM MIPOCTPAHCTBE

WNHurepHera;

* OCYHIECTBIATH 3amuch ((ukcanuio) BIOOPOUYHONW HMH(OpMAIMK 00 OKpY’KaloIleM MUpe M O cebe caMOM, B TOM YHUCIE C
noMouisr0 HHCTpyMeHToB UKT;

* CTPOUTH COOOILIEHUS, MPOEKTHI B YCTHOM U MHUCbMEHHOM QopMme;

* IPOBOJUTH CPABHEHUE U KJIACCU(UKALINIO 110 3aJaHHBIM KPUTEPUSIM;

* YCTAHABJIMBATh IPUYMHHO-CIICCTBEHHBIE CBSI3H B M3y4aeMOM KpYyT€ SBJICHMIA;

* CTPOUTH pacCyxJieHusi B opMe CBS3H MPOCTHIX CYKIACHUM 00 00bEKTE, €r0 CTPOCHHUHU, CBOMCTBAX U CBA3AX;

Obyuarowuiics noay4um 603MONCHOCIb HAYUUMbCA:

* OCYILIECTBIISATh PACIIMPEHHBIN MOUCK MHPOPMALIMH C UCTIOIB30BAaHUEM PECYpPCOB OMOIMOTEK U ceTu HTepHeT;

* 3aIIMCBIBaTh, PUKCUPOBATH MH(OPMAIUIO 00 OKPYKAIOIIUX ABJICHUSIX ¢ TOMOLIbI0 HHCTpyMeHTOB UKT;

* OCO3HAHHO U MPOU3BOJILHO CTPOUTH COOOIIEHUS B YCTHOW U MUCbMEHHOM (hOpME;

* OCYHIECTBIIATH BbIOOp Haubosee 3 (HEKTUBHBIX CIIOCOOOB PEIICHUS 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBUM;

* CTPOUTH JIOTHUECKOE PACCY’KEHUE, BKIIIOUAIOIIEEe YCTAHOBICHUE MPUYUHHO-CIIEICTBEHHBIX CBSI3EH;

* MOTYT BBIUTH Ha TEOPETUYECKUH YpPOBEHb PELICHUS 3a/Jay: pElIeHHe MO0 OMNpeAesICHHOMY IUIaHy, BIAJE€HUE OCHOBHBIMU
MpUEMaMU PEIIeHUs], OCO3HAHUS JEATEIbHOCTH M0 PEIICHUIO 3aauH.

B chepe KoOMMYHHKATHBHBIX YHUBEPCATBHBIX YUEOHBIX JEHCTBUM ydaluxcsi:
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* QaJeKBaTHO MHCIIONB30BaTh KOMMYHUKAaTUBHBIC, TIPEKIE BCErOo - peueBble, CpEACTBAa JJs pEIIeHUS pa3IMYHBIX
KOMMYHHUKATHBHBIX 33]]a4, CTPOUTh MOHOJIOTHUECKOE COOOIIEHHE, BIaIeTh AUATOTUYeckor (hopMOi KOMMYHHUKAIUH, UCTIONb3YA,
B TOM uncie cpeactsa u uHcTpyMeHThl MKT u nuctanunoHHOTO 001IeH S,

* JIONMYyCKaTh BO3MOXXKHOCTHb CYIIECTBOBAHHS y JIOJEH pa3IUyHBIX TOYEK 3pEHHs, B TOM YHCIE HE COBIAJAIONMX C €ro
COOCTBEHHOM, M OPUEHTHPOBATHCS HA MO3UIIHIO MMAPTHEPA B OOIICHUH U B3aMOACHCTBUM;

* YUUTHIBATh Pa3HbIC MHCHUS U CTPEMHUTHCS K KOOPIAUHAIIMH PA3IMYHbIX TO3UINI B COTPYTHHUYECTBE;

* popMynHpoBaTh COOCTBEHHOE MHEHHE U MO3UIIHIO;

* JIOTOBApUBATHCA M MPHUXOAUTH K OOIIEMY PEIICHUIO B COBMECTHOM JEATEIHHOCTH, B TOM YHCJIE B CUTyallMd CTOJKHOBEHUS
UHTEPECOB;

Obyuarowuiicst nOIYYUM 603MONCHOCHIL HAYUUMBCL:

* YYUTHIBATh U KOOPJAMHUPOBATH B COTPYAHHUUECTBE OTIUYHBIE OT COOCTBEHHOW MO3UIUH IPYTHX JIOJICH;

* YYUTHIBATh Pa3HbIE MHEHHS U MHTEPECHl 1 00OCHOBBIBATH COOCTBEHHYIO MO3HIINIO;

* IOHUMAaTh OTHOCUTEIBHOCTh MHEHUH U TIOJXOJ0B K PEIICHUIO TPOOIEMBbI;

* apryMEHTHUPOBATh CBOIO MO3ULIMIO U KOOPAUHUPOBATH €€ C MO3ULUSAMU MMapTHEPOB B COTPYAHUYECTBE MPHU BbIPaOOTKE OOLIETO
pEIIEeHUsI B COBMECTHOM JI€ATEIbHOCTH;

* 33/1aBaTh BONPOCHI, HEOOXOAUMBIE JJIsl OpraHU3alMH COOCTBEHHOM 1€ATEIbHOCTH U COTPYAHUUYECTBA C TAPTHEPOM,;

* OCYLIECTBIISITh B3aUMHBIA KOHTPOJIb U OKa3bIBaTh B COTPYAHUUECTBE HEOOXOAMMYIO B3aUMOIIOMOIIIb.

IIpeamerHble:

- OPUEHTHPOBATHCA B SIBICHUSAX U 00BEKTaX OKPY>KAIOIIET0 MUPA, 3HATh T'PAHULIbI KX IPUMEHUMOCTH;

- IOHUMATh onpeieTeHus] (PU3NUECKUX BEIMYMH U IOMHUTH ONPEAEIISIIONINe (POPMYIIbL;

- IOHUMATh KaKuM (PU3UYECKUM MPUHIIUIIAM U 3aKOHAM MOJYHUHSIIOTCS T€ UM UHbIE 0OBEKTHI U SBJICHUS IPUPO/IBI;
- 3HAaHUE MOJIETIU TIOMCKA PEIIeHU [T 3aa4 1o QU3HKE;

- 3HaTh TEOPETUYECKUE OCHOBBI MATEMATHKHU.

- IpUMEeYaTh MOJIEJIH SBJIEHUN 1 0OBEKTOB OKPYKAIOIIET0 MHUPA;

- AaHAIM3UPOBATH YCIOBUE 3a/1a4H;



TOUKA \fpocm

- nepeopMyIUPOBATh U MOJEIUPOBAThH, 3aMEHATh UCXOIHYIO 3a71a4y APYToii;

- COCTaBJISITh TUIAH PEIICHUS;

- BBIJIBUTATh U MIPOBEPSATH MpesiaracMble JIJIsl pEIlICHUs TUIIOTE3bI;

- BJIaJIETh OCHOBHBIMU YMCTBEHHBIMU OTEpALIUSIMH, COCTABISIOIIMMHU MTOUCK PEIICHUS 3a/1auu.

Conep:xkaHnue NporpaMMbl BHEYPOUHOII 1eITeJILHOCTH
7 Kjaacce

Beenenue. BBonHoe 3andarue. Llenu u 3agaun kypca. TexHuka 0€30MacHOCTH.
PoJib 3KCTIEpUMEHTA B JKM3HHU YeJI0BeKa.
Teopus: W3yunTh OCHOBBI TEOpUM MNoOrpemHocted. [lorpemHocT nOpsIMBIX W KOCBEHHBIX HM3MEPEHUN, MaKCUMAJIbHas
MOTPEIIHOCTh KOCBEHHBIX WM3MEPEHUH, y4deT MOTPEeIIHOCTed H3MEpeHui mnpu mnocTpoeHun rpaduxoB. IlpencraBnenue
pe3yNbTaTOB U3MEpEeHU B (hopme TaOIuIl U rpaduKOB.

Ilpakmuka: OCHOBBI TEOPUU TOTPEITHOCTEN MPUMEHSTH MPU BBHIMOJTHEHUU YKCIIEPUMEHTAIBHBIX 33]1a4, MPAKTUYECKUX padoT.
(c ucnosab3oBanueM odopynoBanus «Touka pocray)
Xapaxmepucmuka 0CHOBHbBIX U008 0esIMENbHOCIU
[IpuBoauTh mpuMepbl 00BEKTOB H3ydeHUs] GU3NKU ((PU3nUecKue sBICeHUs, (PU3ndecKoe Teno, BEIIECTBO, (pu3nyeckoe moiie).
HaGnronaTte 1 aHanu3upoBath puznyeckue siBaeHus ((pUKCUpOBaTh U3MEHEHUsI CBOMCTB OOBEKTOB, CPABHUBAThH UX U 0000IIATH).
[103HaKOMUTBCS C HKCIIEPUMEHTAIBHBIM METOJIOM HCClieoBaHus Npupoabl. COopka npubopoB U KOHCTpYKIMi. Mcnonas3oBanue
MU3MEPUTEINBHBIX TPUOOPOB. BhInoiHeHne 1a00paTOPHBIX U NPAKTUYECKUX padoT. /[lnarHocTruka u ycTpaHEeHHE HEMCIPABHOCTEN
npuOopoB. BricTpanBaHue runoTe3 Ha OCHOBAaHUM UMEIOLIUXCS TaHHbIX.
MexaHuka.
Teopus: PaBHOMEpHOE U HepaBHOMEpPHOE ABWKeHHE. [ paduueckoe mpeacTaBiacHue aABuxkeHus. Pemenue rpadpudeckux 3aaad,
pacyeT NMyTH U CpeAHEHl CKOpOCTH HEpaBHOMEpPHOro nABkeHus. [loHsThe uHepuuu M uHEpTHOCTU. LleHTpobOexHast cuia.
[Ipumenenre qaHHBIX GU3UUECKUX MOHATUN B KU3HEACSITEIILHOCTH YesoBeka. Cuiia ynpyrocTd, Cujia TPeHHUS.
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IIpakmuxka: ViccnenoBanvue 3aBUCUMOCTH CHJIBI YIIPYTOCTH, BO3HUKAIOUIEH B MPYXKUHE, OT CTENEHH Jle(popManuu MpyKUHBI.
Onpenencaue ko3 duimeHTa TpeHus: Ha TpuOoMeTpe. (¢ HCMoJIb30BaHueM o0oopynoBanus «Touka pocray)
Hccnenoanne 3aBUCUMOCTH CHJIBI TPEHUS OT CUJIbI HOPMAJIBHOTO JIaBJICHHUS.
Xapaxkmepucmuxka 0CHOBHBIX 8UO08 OesIMEbHOCIU.
Ananmu3 Tabnuu, rpadukoB, cxeMm. [louck oObsicHeHus HabOmOmaeMbIM CcOOBITUAM. OTmpeneneHue CBOMCTB MPUOOPOB IO
gepTekaM W MOJACISAM. AHAIW3 BO3HUKAIOIMIMX MPOOJEMHBIX cuTyaruii. M300pakaTth cucTeMy KOOpPJIWHAT, BBHIOMPATH TEJIO
oTcu€Ta M CBSI3bIBaTh €r0 C CHUCTEMON KoopauHaT. Mcmonap30BaTh CHUCTEMY KOOPJAMHAT IJii M3YYECHUS MPSIMOJIUHEUHOTO
nBikeHus tena. Coopka mpuOOpoB U KOHCTPYKIMK. Mcrofib30BaHUE U3MEPUTENIBHBIX MPHUOOPOB. BhIMIONTHEHNE Ta00paTOPHBIX U
MPAKTHYCCKUX padoT (¢ Mcmoib3oBaHueM o0opyaoBanust «Touka pocra»). /[MarHOCTHKAa M yCTpaHCHHE HEHCIPABHOCTEH
npuOopoB. BricTpanBaHue TUIIOTE3 HA OCHOBAHMM HMEIOIIMXCS JTaHHBIX. KOHCTpyupoBaHUE U MOJEIUpoBaHuE. BbloaHeHUe
3aIaHUN TI0 YCOBEPIICHCTBOBaHUIO MpUOOpOB. Pa3paboTka HOBBIX BapUaHTOB OMNBITOB. Pa3zpaboTka W mpoBepKa METOIUKH
AKCIIEPUMEHTAIbHOM paboThl. PaboTa B MasbIxX rpymnmnax. AHaJIU3UPYIOT, BEIOUPAIOT U 00OCHOBBIBAIOT CBOE pEILICHUE, IEUCTBHUS.
[IpencraBienne pe3yabTaToB MAapHOM, FPYNIOBOM AEATEIBHOCTA. Y4YAaCTHE B AUAJIOre B COOTBETCTBUU C MPaBUJIAMH PEUYEBOTO
MTOBEJICHMUSI.
I'mapocraTuka.
Teopus: 3akon Apxumena, 3akoH [lackans, ruapocraTuueckoe JaBjIeHUE, COOOIIAIOIIMECS COCYIbI, THAPABINYECKUE MAIITUHBI.
Ilpakmuka: 3a0ayu: BBHITAIKWBAIONIAS CWJIA B Pa3IMYHBIX CHUCTEMax; MNpUOOpbl B 3a7adax (COOONIAIOIIMECS COCYbI,
TUAPABINYECKUE MAITUHBI, phIUard, OJOKH). DKCIIEPUMEHTAIbHBIC 33/ TaHMS:
l)uzmepenue cuiibl Apxumenia, 2)U3MepeHre MOMEHTa CUJIbI, ICMCTBYIOIIETO Ha pbluar, 3 )u3MepeHue
paboThl CUJIBI YNPYTOCTU TMPU TOIBEME Tpy3a C TOMOIIBI0 TOJBM)XHOTO WM HEMOABMXHOTO OJIOKa.(C uMcnonb3oBaHMem
o6opyaoBaHua «TouKa pocTa»)
Xapaxmepucmuka 0CHOBHBIX U008 0esIMENbHOCTU
Anamu3 Ttabmun, rpadukoB, cxem. [lonck oObsicHeHus HaOmMOgaeMbIM CcOOBITHSIM. COOpka TpUOOPOB M KOHCTPYKITUH.
Hcnonp3oBanne M3MEpUTENBHBIX MPUOOPOB. BhIMomHeHne 1ab0paTOPHBIX U MPaKTUYECKUX paboT. J[MarHocTuka U ycTpaHeHue
HEWCIIpaBHOCTEHN prOOpoB. BricTpanBaHue rumnoTe3 Ha OCHOBAHWW MUMEIOIIHMXCA aHHbIX. KOHCTpyHpoBaHue U MOJIeIpPOBaHNUE.
PaboTa B Manbix rpymnmax. AHAJIM3UPYIOT, BEIOMPAIOT U OOOCHOBBIBAIOT CBOE pelieHue, nerctus. [IpeacraBienne pe3ynbTaToB
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NapHOW, TPYNMHOBON AesiTenbHOCTU. [loAroToBKa COOOIIEHU W JOKIAA0B. YYacTHE B JUAIOre B COOTBETCTBUU C MpPaBHIIAMU
pEYEBOrO MOBEACHUS.

Craruka.

Teopusa: bnok. Peruar. PaBHoBecue TBepAbIX Teu. YcioBus paBHOBecHs. MoMeHT cwibl. [IpaBuino MomeHnToB. LleHTp TskecTH.
HccnenoBanue pa3inyHbIX MEXaHUYECKUX cucTeM. KOMOMHUpPOBaHHbIE 3a/1a4M, UCTIOJIb3Ys YCIOBUS PABHOBECHS.

Ilpaxmuxa: N3rotoBnenue paboTaomend CUCTEMbI OJIOKOB.

Xapaxmepucmuxa 0CHOBHBIX 8UO08 OesIMENbHOCU.

AHanmu3 Tabmuu, rpadgukoB, cxeM. I[louck oObsicHeHus HabOMomaeMbIM cOObITUAM. OnpeneneHue CBOMCTB MPUOOPOB IO
yepTrekaM M MOJAENsIM. AHanu3 BO3HHMKAKOIIMX MpOOJEeMHbIX cuTyauuid. HaOmropaTe AeHCTBHE MPOCTBIX MEXAaHU3MOB.
[To3HakoMHUTBCSE ¢ (PU3UUYECKON MOJIENIbI0 «a0COMIOTHO TBEPAOE Teyoy». PemaTh 3aaud Ha NpUMEHEHUE YCJIOBUs(IIpaBUIIA)
paBHOBecus pbryara. [I[pumeHsaTs yciioBue (MpaBuiio) paBHOBECHS pblyara JJisi OObICHEHUS JEUCTBUS PA3IMUHBIX HHCTPYMEHTOB,
UCIIOJIb3YEMbIX B TE€XHUKE U B ObiTy. COOpka npuOOpoB M KOHCTpYKUMH. Mcmonap30BaHHE HM3MEPUTENBHBIX MPUOOPOB.
BrlnonHenue 1a00paTOpHBIX U MPAKTUUECKUX padboT. Jlnarnoctuka u

YCTpaHEHHE HEUCIpaBHOCTEW mpuOOpoB. BrICTpanBaHWe TUMOTE3 HA OCHOBAaHUM HMMEIOIIMXCA NaHHBbIX. KoHCTpyHnpoBaHue u
MoJeNUpoBaHue. BrimogHeHue 3aaHWil MO YCOBEPIICHCTBOBAHWIO MpHOOpPOB. Pa3paboTka HOBBIX BapUaHTOB OIIBITOB.
Pa3paboTka 1 mpoBepka METOJUKH SKCIIEPUMEHTAIBHON PaOOTHI.

PaboTa B Manbix rpymnmnax. AHAJIM3UPYIOT, BEIOUPAIOT U1 0OOCHOBBIBAIOT CBOE pelieHue, neictus. [IpeacraBienne pe3ynbTaToB
MapHOM, TPYNIOBON JeaTenbHOCTH. I[loaroToBka cooOmieHud u I0KIamoB. OCYIIECTBISIOT CaMOOIICHKY, B3aMMOOIICHKY
NEATEIIBHOCTH. YYacTHE B IUAJIOTE B COOTBETCTBUU C ITPABUJIAMU PEYEBOT0 NTOBECHUS.

8 kiace

TenJioBble ABJICHUS.

TemnoBoe pacmupenue ten. [Ipoueccsl IaBaeHus U OTBEPAEBAHNS, UCTIAPEHUS U

KoHJieHcaluu. Teronepenayda. BiaxxHoCTh BO3/TyXa Ha pa3HbIX KOHTUHEHTAX.

Jemoncmpayuu: 1. Habnrogenue tasiaus ap1a B Bojie. 2. CKOPOCTH UCTIApPEHUS PA3IMYHbBIX KUAKOCTEH. 3. TenmoBsie 1BUTATEN

Oymy1ero.
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Jlabopamopuvie pabomul (¢ WcnmoJb3oBaHHeM oOopynoBanusi «Touka pocra»): 1. V3MeHeHuMs JIMHBI Tela TIpU
HarpeBaHuM M oxjaxjaeHuu. 2. OimBka napadunoBoro conparuka. 3. HaGmonenue 3a mnasnenueM apaa 4. OT 4ero 3aBUCUT
CKOPOCTb UCIapeHus KUAKOCTU? 5. HabmoneHue TermmonpoBOAHOCTA BOJBI U BO3/1yXa.

Xapaxkmepucmuxka 0CHOBHBIX 8UO08 OesIMEbHOCIU.
CamocrosiTennbHO  (DOPMYJTUPYIOT TO3HABATENbHYIO 3ajady. YMEIOT C [IOMOIIbI0 BOIMPOCOB JOOBIBATH HEAOCTAOIIYIO
uHpopmaruio. Vcronbp3oBaHne N3MEPUTENHHBIX MPUOOPOB. BITIOIHEHNE Ta00OpAaTOPHBIX W MPAKTUYECKUX padoT. Jlmarnoctuka
U YCTpaHEHHE HEUCHpPaBHOCTEH MpuOOpoB. BricTpanBaHWE TMIOTE3 HA OCHOBAHWM MMEIONIUXCS NaHHBbIX. KoHCTpynpoBanue u
MOJETUPOBAHUE.
BrinonHeHnue 3ajaHuii 10 YCOBEPILIEHCTBOBAHUIO MPUOOPOB. Pa3paboTka HOBBIX BapUaHTOB OMBITOB. Pa3zpaboTka u mpoBepka
METOJMKHU 3KCIEPUMEHTAILHOM padoThl. PaboTa B MaibIX rpynnax. AHaIU3UPYIOT, BEIOMPAIOT U 0OOCHOBBIBAIOT CBOE pELICHHUE,
nerctBus. [IpencraBinenne pe3yabTaToOB MapHOM, TPYNIOBOM JIESITEIBHOCTH. Y YaCTHE B JIMAJIOTE€ B COOTBETCTBHUU C MPABUIIAMH
peyeBoro
IIOBECHUS.

DJIeKTpUYecKHe SIBJICHUS.
Muxkpomup. Monenu aroma, cymiectsoBapine A0 Hadyana XIX. Mcropust OTKpBITHS U JEUCTBUSI TaJIbBAHUYECKOTO BJIEMEHTA.
Ucropust coznanus snextpodopHoit mamuabl. OnbIT Bosbra. DnekTpuueckuii TOK B 3JIEKTPOJIUTAX.

Hemoncmpayuu: (¢ ucnoab3oBanueM ooopynoBanusi «Touka pocray)

1. Moaenu atomoB. 2. ['agpBaHMYECKUE dJIEMEHTHI. 3. DIeKTpodOopHOit
MamuHebl. 4. OnbeiTel Bosbra u ['ansBanu.
Jlabopamopnvie pabomer: 1. Co3gaHue TalbBAHMYECKUX D3JIEMEHTOB W3 MOJPYYHBIX CPEIACTB. 2. DJIEKTPUUYECKHA TOK B
KUIKOCTSIX CO3IAHUS «30JI0TOTO KIIOUNKAY .
Xapaxmepucmuxa OCHOBHBIX BUJIOB JI€SITEIBbHOCTH:

VYrpaBisitoT CBOEH MO3HABATEILHOM M Y4eOHOU ACSATEIbHOCTHIO MOCPEACTBOM IMOCTAHOBKH IlieJieH, TJIAHUPOBAHUS, KOHTPOJIS,
KOPPEKIIMU CBOMX JICMCTBUI M OIEHKHU YCIEIIHOCTU YcBOeHUsI. CpaBHUBAIOT CIIOCOO U pe3yJIbTaT CBOUX JICUCTBUIN C 00pa3IoM -
JUCTOM CONpoBOXAeHUS. OOHAPYKUBAIOT OTKIOHEHUS. OO0 IyMBIBAIOT MPUUYUHBI OTKJIOHEHUH. OCYIECTBISIOT CAMOKOHTPOJIb U
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B3aUMOKOHTpOJIb. Vcrosib30BaHME U3MEPUTENBHBIX NpUOOpOB. BrinonHeHne mnabopaTOpHBIX U MPAKTUYECKUX PadoT.
JluarHocTka W YCTpaHEHUE HEUCIIpaBHOCTEH MNpuOOpoB. BpicTpamBaHMEe TUNOTE3 HAa OCHOBAaHMM HUMEIOLIUXCSA JAHHBIX.
KoHcTpynpoBaHue 1 MOAEINPOBAHUE.

JJIEKTPOMATHUTHDIE SBJICHUS.

MarnutHoe nojsie B BemiecTBe. MarHuTHasi aHoMmanusi. MarautHele OypHu. Pa3HOBUAHOCTH 3JEKTPOU3MEPUTENBHBIX MPUOOPOB.
Pa3HOBUAHOCTH 3IEKTPOABUTATENEH.

Hemoncmpayuu (¢ ucnoab3oBanueM odoopynoBanusi «Touka pocra»):1. HarisaHOCTh OBEIEHUS BEIISCTB B MAarHUTHOM
none. 2. Ilpe3eHTanmm O MarHUTHOM Tojie 3eMJIM M O MAarHuTHbIX Oypsx. 3. JleMoHCTpauus pa3sHOBUAHOCTEN
ANEKTPOU3MEPUTENIbHBIX MPUOOPOB. 4. HarmsimHOCTh pa3HOBUHOCTEN 3JEKTPOABUTATENIEH.

Jlabopamopnvie pabomesi: 1. VcciienoBanue pa3inuuHbIX 3JEKTPOU3MEPUTEIBHBIX TPHOOPOB.
Xapaxmepucmuka 0CHO8HBIX U008 0esIMENbHOCHIU:
VYrpaBisioT cBOel MO3HABATENBbHON M Y4EOHOU AEATEIbHOCTHIO MOCPEACTBOM IOCTAHOBKHU LEJIEH, IJIAHUPOBAHUS, KOHTPOJIS,
KOPPEKLIUU CBOUX JAEUCTBUNA U OLEHKU YCHEIIHOCTH ycBoeHUsl. CpaBHUBAIOT CIIOCO0O U pe3yibTaT CBOUX AEHCTBHI ¢ 0Opa3LoM -
JMCTOM COTpOBOXAeHUA. OOHApyKUBAIOT OTKIOHEHUS. OO TyMBIBAIOT MIPUUMHBI OTKIOHEHUH. OCYyIIECTBISIOT CAMOKOHTPOJIb U
B3aUMOKOHTPOJIb.
OnrTnyeckue siBJICHUS.
HcTouHuky cBeTa: TEIUIOBbIE, JIOMUHECIICHTHbIE, HMCKYCCTBEHHbIE. M3rotoBieHue kamepbl - OOCKypa U HCCIIEJOBAHUE
M300paxeHusl ¢ MOMOUIbI0 Mojaenu. MHorokpatHoe uM300pakeHHe NMpeAMeTa B HECKOJIbKUX IUIOCKUX 3epkanax. M3roroButh
MEPUCKON U C €ro MOMOILbI0 NpoBecTH HaOmoaeHus. [IpakTuueckoe UCOab30BAHNE BOTHYTHIX 3€pKai. 3pUTENbHbIE WILTIO3HUH,
MOPOXKTAEMbIE
npesioMIIeHuEM cBeTa. Mupaxu. PazButrue BONOKOHHOW oNTUKH. FICIIOIb30BaHME 3aKOHOB CBETA B TEXHUKE.
Hemoncmpayuu (¢ ucnoJib3oBanueM odopynoBanus «Touka poctay)

1. Pa3znuunbie UICTOYHUKH cBeTa. 2. M300paxeHue nmpeaMera B HECKOJIbKUX
miockux 3epkanax. 3. M3oOpaxeHue B BOTHYThIX 3epkanax. 4. HMcnonb3oBaHHe BOJOKOHHOW ONTHKU. 5. YCTpPOMCTBO
(doToanmapaToB, KHHOIIPOEKTOPOB, KaJIEHTOCKOIIOB.
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Jlabopamophnvie pabomwi: 1. W3rotroBieHne Kamepbl - OOCKypa W HCCIEIOBaHHE H300paKCHUS C TIOMOIIBIO MOJEIH.
2. llpakTuyeckoe NpUMEHEHUE IUIOCKUX 3epkasl. 3. IlpakThyeckoe HCMONb30BaHHWE BOTHYTHIX 3epkan. 4. W3roromienue
neprcKona u HaOJII0IEHUs C TTOMOIIBIO MOJIEIH.

Xapaxkmepucmuxka 0CHOBHBIX 8UO08 OesIMEbHOCIU.

VYrpaBisioT cBoel MO3HABATENHLHON M Y4eOHOU JESATEIBHOCThIO MOCPEJCTBOM TOCTAHOBKH II€JIeH, IJIaHUPOBaHUS, KOHTPOJI,
KOPPEKIIUU CBOMX JICHCTBUHN U OLIEHKH YCIICITHOCTH YCBOCHHS. BBIIENsoT u GopMymupyIoT MO3HABATENbHYIO 11€b. BhIaensior
KOJIMYECTBEHHBIE XapPAaKTEPUCTUKH OOBEKTOB, 3a/JlaHHbIE CIOBaMU. [[pMHMMAIOT MO3HABATENbHYIO LIEJIb M COXPAHSIOT €€ Mpu
BBITIOJTHEHUH

y4eOHbIX JiecTBHI. OCO3HAIOT CBOM JIeCTBHS. MIMEIOT HAaBBIKU KOHCTPYKTUBHOI'O OOILIEHUS B MAJIBIX TPYIIAX.

Yes10Bek ¥ mpupoaa

ABTOMAaTHKa B Hamed Xu3HU. [IpuMepsl MCMONB30BaHUS ABTOMATHYECKUX YCTPOWCTB B HAyKe, Ha MPOM3BOACTBE U B OBITY.
CpenctBa cBsizu. Panno u TeneBuaeHue. AJbTEPHATUBHBIE MCTOYHUKH 3HEpruu. Buabl snextpocranuuii. HeoOxomumoctsb
HSKOHOMHUHU MPUPOAHBIX PECYPCOB M HCIIOJIb30BAHMS, HOBBIX SKOJOIMYHBIX U Oe30macHbIX TexHosnorui. Hayka n GezonmacHoCTh
JIOJIEN.

Jlemoncmpayuu: 1. hoTomarepuabl ¥ CIAMIBI IO TEME.

Jlabopamophvie pabomwi: 1.V3yueHue NeUCTBUN CPEJCTB CBSA3H, PO U TEICBUICHHUS.

Xapaxmepucmuka 0CHOBHbBIX U008 0esIMENbHOCIU

CamocrosiTennbHO (OPMYIUPYIOT TO3HABATEIBHYIO 3a7ady. YMEIT (WM Pa3BUBAIOT) CIOCOOHOCTH C IMOMOIIBIO BOIIPOCOB
100BIBaTh HEJOCTAIOILYI0 HH(POPMAITUIO.

9 kaacce

Kunematuka

CnocoOsI onrcanus MexaHudeckoro aBwkeHus. Cucrema orcueta. [Ipsimonuneitnoe aBuxkenue. [IpsMoauHeliHoe paBHOMEPHOE
JIBMKCHUE TI0 IUIOCKOCTH. llepemernienne W CKOpPOCTh IMPU PABHOMEPHOM IPAMOJUHEHHOM JABHXKEHHMH IO TIJIOCKOCTH.
OtHocuTenbHOCTh JBMOKEHUs. CliokeHue JBHXKeHMM. [IpuUHIMIT HE3aBUCUMOCTU JBWKeHUH. KpuBOJHMHEHHOE JBUKCHHUE.
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JIBukeHue Tesna, OpOIEHHOIO MO/ YTI0M K TOpu30HTY. PaBHOMEpHOE NBUXKEHHUE 110 OKPY>KHOCTHU. YTIIOBas CKOpocTh. [lepuon u
yacToTa BpaueHusa. CKopocThb
U YCKOPEHUE ITPU PAaBHOMEPHOM JBUKEHHUH IO OKPYKHOCTH.

Jlabopamopuvie pabompi(c HCNOJIb30BaHNEM 000pyaoBanus «Touka pocra»):

N3yuenue ABMxKEHUSI CBOOOTHO MAIAIONIETO Tea.
N3yuenue nBUKEHUS IO OKPYKHOCTH.
IIpumepHvle memobl NPOEKMHBIX U UCCTE008AMENbCKUX PAOOM.:
Ornpenenenrue CKOpOCTH PABHOMEPHOTO JIBUYKEHUS MPU UCTIOJIB30BAaHUU TPEHAXKEPa «OEroBasi JOPOKKay.
Uctopuueckas peKOHCTPYKIIMS ONBITOB ["anuiies mo onpeaeneHno YCKOpeHus CBOOOHOTO MaIeHUs TEl.
[TpuHuunBEl paboThl IPUOOPOB 11 U3MEPEHUSI CKOPOCTEW U YCKOPEHHIA.
[IpumeneHue cBOOOAHOTO MAJEHU JIJISl U3MEPEHUS PEAKIIUU YEIOBEKA.
Pacuer TpaekTopun nBUKEHUA EPCOHAKEN paccka3oB P.Pacmy.
Xapaxkmepucmuxka OCHOBHBIX 8UO008 OesmelbHOCmU. YTeHHEe U O00CYXKJICHHE TEKCTa CTaTed HHTEPHET-CAaWTOB, OOCYXKICHHE
JIOKJIaJIOB Y IIPE3EHTaIlMi, COCTABJIICHUE U PEIICHHE 3aa4, 00CykaeHHe crioco0oB pemieHus (moaroroska k OI'D o gusuke).
JIlnnamuka
HNuepruanbabie cuctembl otcuera. Cuia. 3akoHbl HeroToHa. JIBHoKeHHE Tena MoJ JASWCTBUEM HECKOJbKUX CHJ. JIBH)KEHUE
CUCTEMbl CBA3aHHBIX Tell. /[MHaMuKa paBHOMEPHOIO ABWKEHHSI MAaTEpPUAIbHOM TOYKHM MO OKpYyx)HOCTU. Knaccel cuil. 3akoH
BCEMUPHOTO TATOTeHUs. [[BrkeHue miaHeT. VICKycCTBEHHbIE CITyTHUKH.
Conneunas cucrema. Mcropus passutus npencrapiienui o Beenennoii. Ctpoenue u 3Bomonusa BeeneHHou.

Jlabopamopuvie pabomoi(c HCIOJIb30BaHNEM 000pyaoBanus «Touka pocray):

N3mepenrue macchbl Tella C MCIOJb30BAHUEM BEKTOPHOI'O PA3JI0KEHUS CHIIbl. V3ydeHue KUHEMaTUKU W JIUHAMUKU
PaBHOYCKOPEHHOTO IBUKEHUS (Ha MpuMepe MalnHbl ATByAa). M 3ydeHue TpeHus CKOJIbKEHUSI.
IIpumepHvle membl NPOEKMHBIX U UCCTE008AMENbCKUX PAOOM.:
Uctopuueckas pekoHCTpyKIMs onbiToB KyjoHa 1 AMOHTOHA MO ONpeeeHUI0 BETUYUHBI CUJIBI TPEHUS CKOJIbKeHUs. [lepBbie
HMCKYCCTBEHHBIC CITYTHUKU 3EMIJIH.
Kak oTnmyarorcsi MexaHHUYeCKUE MPOIECChl Ha 3eMJie OT MEXaHMYECKHX mporeccoB B kKocMmoce? Tena CoOJIHEUHOW CHUCTEMBI.
OTKpbITHSI HA KOHYUKE MEepa.
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Xapaxmepucmuxa OCHOBHBIX 6U008 OesmenlbHOCmuU. YTEHHEe M OOCYXKJEHHE TEKCTa CTaTel WHTEpPHET-CalTOB, OOCYXIEHHE
JIOKJIaJIOB U MIPE3EHTallMi, COCTABJIICHHE U PEIIeHHE 3a1a4, 00CykaeHne crioco0oB pemieHus (moaroroska k OI'D o gusuke).
NMmnysbc. 3aKoH cOXpaHeHHUs UMITYJIbCa
Nmnynec. U3MeHeHne nMITyibca MaTepralibHON TOUKH. Cructema Tell. 3aKOH COXPaHEHUs UMITYJIbCa.
IIpumepHuvle membl NPOEKMHBIX U UCCTE008AMENbCKUX PAOOM.:
PeakxtuBHOe nBuxkenue B npupoxe. Paccienosanne J[TII ¢ momombio 3aKk0Ha COXpaHEHUS UMITYJIbCA.
Xapaxkmepucmuxa O0CHOBHBIX U008 OesmeNbHOCmU. YTEHUE U OOCYXKJEHHE TEKCTa CTaTed HHTEPHET-CAaWTOB, OOCYXIACHHE
JIOKJIAJIOB U TIPE3CHTAIlMM, COCTAaBICHUE U PEIlICHUE 3a1a4, 00CYXIeHue crocoOoB pemieHus (moarotoska k OI'D no ¢usuke).
Craruka
PaBHoBecue Tena. MoOMeHT cuiibl. Y coBUs paBHOBECHA TBEPAOIO Teia. [IpocTeie MexaHU3MBI.

Jlabopamopnvie pabompi(c HCOJIb30BaHNEM 000pyaoBanus «Touka pocray):

OnpeneneHre NEHTPOB MacC Pa3IMYHBIX TNl (TpU cocooa).
IIpumepHvle membl NPOEKMHBIX U UCCIE008AMENbCKUX PAOOM.:
[IpumMeHeHre mPOCThIX MEXAHW3MOB B CTPOUTENIBCTBE: OT 3EMJISTHKU 710 HEOocKkpeba. ViccnenoBanue KOHCTPYKIIMU BEJIOCHUTIE IA.
Xapaxmepucmuka OCHOBHBIX U008 OesmeNbHOCmU: YTEHHE W O0CYXKJIEHHWE TEKCTa CTaTel HHTEPHET-CalTOB, OOCYXIEHHE
JOKJIAJIOB W IIPE3CHTAII, COCTaBJICHUE U PEIlIeHHE 3a1a4, 00CyXJIeHUE CIIoco00B pemieHus (moarotoska k OI'D mo ¢usuke).
Mexanuueckue K0J1eOAHNS U BOJHBI
Mexanuueckue konebOanus. [IpeoOpazoBaHue sHEpPruM MPU MEXaHUYECKUX KosieOaHUsX. MareMaTWdecKuil W TPy KUHHBIN
MasiTHUKH. CBOOOHBIC, 3aTyXalOl1e U BRIHYK/ICHHbIE KoJieOanus. Pesonanc. Mexannueckue BOJIHBI. J[JTMHA U CKOPOCTh BOJIHBI.
3BYK.

Jlabopamopnvie pabompi(c HCNOJIb30BaHNEM 000pyaoBanus «Touka pocTay):
N3ydenue konebaHu HUTSTHOTO MasTHHKA.
IIpumepHvle membl NPOEKMHBIX U UCCTE008AMENbCKUX PAOOM.:
CrtpyHHBIE My3bIKaJIbHBIE HHCTPYMEHTHI. KosiebaTenbHbIe CUCTEMBI B IPUPOJIC U TEXHUKE.
Xapakmepucmuxka OCHOBHBIX U008 OesmelbHOCmU. YTeHUEe U OO0CYXKJEHHE TEKCTa CTaTed HHTEPHET-CAaWTOB, OOCYXIACHHE
JIOKJIaJIOB Y TIPE3EHTAIlMi, COCTABJIICHHE U PEIICHHE 3a1a4, 00CyXaeHHe crioco0oB perieHus (moaroroska k OI'D o gusuke).
DJIeKTPOMATHUTHBIE KOJIEOAHNS M BOJHBI
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[lepemennslil snexkrpudyeckuid Tok. KonebarenbHblii KOHTYp. BbiHyXkIeHHbIe U cBOOOAHBIE DM KoseOaHus. DM BOJHBI U UX
CBOWCTBA.
IIpumepHovle membl NPOEKMHBIX U UCCTE008AMENbCKUX PAOOM.:
[IpyHIMOBI pagvOCBSA3U U TeneBUACHUSA. BausHue DM u3imydeHUM Ha >KUBBIE OpPraHU3Mbl. V3roToBi€HWE YCTaHOBKH IS
JEMOHCTpAaIUK ONBITOB 110 DOMMU.
OnexrpomarauTHoe uziydenne CBU-neun. Mcropuueckas peKOHCTPYKLHS ONBITOB AMIIepa.
Xapaxkmepucmuxa O0CHOBHBIX U008 OesmeNbHOCmU. YTEHUE U OOCYXKJEHHE TEKCTa CTaTed HHTEPHET-CAaWTOB, OOCYXIACHHE
JIOKJIAJIOB U TIPE3CHTAIlUM, COCTaBICHUE U PEIICHUE 3a1a4, 00CYXIeHUE crocoOoB pemieHus (moarotoska k OI'D no ¢usuke).
Onruka
HUctounuku cBera. JleMcTBUS CBETA. 3aKOH MPAMOJMHEWHOTO PacCIpOCTPAHEHUs CBETa. 3aKOH OTpaxkeHus cBera. [locTtpoenue
M300pakKeHHI B MJIOCKOM 3€pKalie.
3aKOH MpPEJOMIIEHMS CBETA HA IUIOCKOW TPAaHULE ABYX OJHOPOJHBIX Ipo3padHbiX cpel. [Ipemomienue cBera B mpu3MeE.
Hucnepcust cBeta. SIBIeHHME TOJHOTO BHYTpeHHEro otrpaxkeHus. Jluu3el. Tonkue muH3bL. IlocTpoeHune wu300paxkeHU,
co3/1aBaeMbIX TOHKUMH JiuH3aMu. ['1a3 u 3penue. OnTudeckue mprudopshl.

Jlabopamopuwie pabompi(c HcioNb30BaHNEM 060pyaoBaHus «Touka pocray):
DKCliepuMEHTalIbHAas TPOBEPKA 3aKOHA OTPAXKEHHUSI CBETA.
N3Mmepenune nokazaresst NpeIoOMIICHUS BOJIBI.
N3mepenne poKyCHOTO pacCTOSIHUSI COOMPAIOIIEH JTMH3BI.
IIpumepHvle membl NPOEKMHBIX U UCCTE008AMENbCKUX PAOOM.:
Uctopus ucciienoBanusi CBETOBBIX SIBICHUM.
Hcropuueckas pekoHCTpyKUus Teneckona ['anunes.
N3roroBiieHne Kanen10CKoma.
Xapakmepucmuxka OCHOBHBIX 8U008 OesmelbHOCmU. YTeHHEe U OOCYXJEHHE TEKCTa CTaTed HHTEPHET-CAaWTOB, OOCYXIACHHE
JTOKJIAJIOB ¥ TIPE3CHTAIMM, COCTaBJICHUE U PeIlIeHUE 3a1a4, 00CyXIeHue CrocoOoB pemieHus (moarotorka k OI'D no ¢usuke).
du3uKa aToMa ¥ ATOMHOI0 si/Apa
Crtpoenune atoma. Ilormomenne m ucmyckanue cBera aromamu. Ontudeckue crektpbl. OmbiTel Pesepdopna. Ilnaneraphas
Mojenb aroMa. CTpoeHue aTOMHOTO sAipa. 3apsI0BOE U MAacCOBOE YKCIA. SIepHbIE CUIIbI. DHEPTHUSI CBSI3U aTOMHBIX SiAIEP. 3aKOH
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paaroakTUBHOTO pacnana. Anbga- u 6era-pacnaasl. [IpaBuna cmemenus. SAnepHsie peakiuu. Jlenenue u cuutes saep. SnepHas
sHepretuka. Mcrounuku sHepruu ConHila u 3Be31. Perucrpanus siaepHbIX u3nyueHuid. BiusiHue paainoakTUBHBIX U3TyYEeHUN Ha
’KUBBIC OpraHu3Mbl. J{o3uMeTpusi. DKojoruyecKkue npoodIeMbl sIICPHON SHEPTETUKH.

IIpumepHovle membl NPOEKMHBIX U UCCTE008AMENbCKUX PAOOM.:

Ucropus uzydenus aroma.

N3mepenne KI1/] comneunoit 6batapeu.

HeBuauMmele n3iiydeHus B CIEKTPE HArpeThiX TEll.

Xapaxkmepucmuxa OCHOBHBIX U008 OesameNbHOCmU. YTEHUE U OOCYXKJEHHE TEKCTa CTaTed HHTEPHET-CAaWTOB, OOCYXIACHHE
JIOKJIAJIOB U TIPE3CHTAIUM, COCTABICHUE U PEIICHUE 3aa4, 00CYXIeHUe croco0oB pemieHus (moarotoska k OI'D no ¢usuke).
®opmbl Oprasu3zanuu 00pa3oBaTebLHOI0 Npouecca:

- TpynmnoBasd;

- UHAUBUyaJIbHAS;

- (pponTaNBHAS.

Beaymme TexHoJioruu:

Hcrnonb3yroTcss  9JE€MEHTHI  CJENYIONMX  TEXHOJOTWUW:  TMPOEKTHas, MpoOJieMHOro  o0y4deHus, WHGOPMAIIMOHHO-
KOMMYHUKAIIMOHHASI, KPUTUYECKOTO MBITIICHHUSI, TPOOJIEMHOTO JAHAJIOTa, UTPOBAs.

OcHOBHBIE MeTOJIbI PA0OTHI HA YPOKe:

Benymmmu metonamu 00y4ueHus SBISIFOTCS: YACTUYHO-TTIOMCKOBOM, METOJT MAaTEMAaTUYECKOTO MOJICTMPOBAHUS, aKCHOMATHUECKHIM
METO/.

DopMBbI KOHTPOJIA:

Tak Kak 3TOT Kypc SBJISIETCS JOMOJHUTENBHBIM, TO OTMETKA B 0ajiaXx HE CTaBUTCA.

VYyanuiics yduTcs OleHHBATh ce0d U IPYyTUX caM, YTO MO3BOJISIET pa3BUBATh YMEHHUSI caMOaHalIu3a U CIOCOOCTBYET Pa3BUTHIO
CaMOCTOSITEJIbHOCTU, KaK CBOMCTBY JUYHOCTH ydalierocs. BbISIBICHHE MPOMEXKYTOYHBIX U KOHEUHBIX PE3YJbTATOB yHaIlIUXCs
MIPOUCXOJIUT Yepe3 MPAKTUUYECKYIO ICATEILHOCTD; 3aUETHBIE paOOTHI:

* TeMaTU4ecKas Moa0opKa 3aad pas3IMYHOTO YPOBHS CIIOKHOCTH C TMPEJCTABICHHEM pa3HbIX METOJIOB DEIICHUS B BHUJE
TEKCTOBOI'0 IOKYMEHTA, Mpe3eHTaluu, (JIdII-aHUMAMH, BHIEOPOJIHKA Wik Web - crpaHuunbl (caiita)

* BBICTaBKa IIPOEKTOB, IPE3CHTAIU;
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¢ ACMOHCTpalusa SKCIICPUMCHTA, Ka4eCTBCHHOM 3aJadn C Ka4CCTBCHHBLIM (YCTHBIM WM B BUAC IIPHUIIOKCHHA, B TOM YHUCIIC,
HpCB@HT&HH@ﬁ) OIIMCAHUCM IIpOoLCCCa HA 3aHATHUH, (i)CCTI/IBaJIG OKCIICPUMCHTOB; (I)I/I3I/I‘-I€CKI/IG OJIMMIINAAbI.
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Ne Hara Tema ypoka HUcnoab3oBanue IIpumeuanue
n/n NMPOBeIeHUs 000py/10BaHNsI IEHTPA
Ilnan | dakrt €CTEeCTBEHHOHAYYHOI U T€XHOJIOTH4eCKOI
HanpasjeHHocTell «Touka pocray»
1. Beenenue (14)

BBogHoe 3anstue. llenu u 3amaum kypca. Texnuka | KomnbrorepHoe o60pyaoBaHue

1 0€30MMaCHOCTH.
2. Posib DkCciepuMeHTa B KM3HU YesioBeka (34)

Cucrema eIMHULL, IOHSATUE O KommerotepHoe o6opynoBanue
2 MPSIMBIX U KOCBEHHBIX U3MEPEHUIX

Pu3HUECKUil SKCIIEPUMEHT. ObopynoBaHue Ui JEMOHCTPALIHiA

Buapl puzmndeckoro skcrnepuMenTa.

ITorpemnocTs n3mepenus. Buabt

IIOrpemHoCTeN u3Mepenus. Pacuér
3 MOTPEUTHOCTH U3MEPEHUSL.

JlabopaTopHas pabota O6opynoBanue st

«M3mepeHne oobeMa TBEpI0TO Na0OpaTOpHBIX  pabOT W YYEHUUYECKUX
4 tenay. [IpaBuna opopmieHus OIIBITOR

1a00paTOpHOI paboTHI.

3. Mexanuka (84)

5 PaBHOMEpHOE 1 HEpaBHOMEPHOE ObopynoBanue s

JBHKEHUS. nabopaTopHbIX  pabOT M YUYEHHYECKHUX
6 I'paduueckoe npencraBaeHne ombITOB (Ha 6a3e KoMILIeKkToB 1t OI'D)

JIBUKEHUS.

Pemenwne rpaduueckux 3amay,
7 pacuer myTu U CpeaHel ckopocTu

HEPAaBHOMEPHOTO JIBHXKCHHUS.
8 [TonsiTre MHEPIIUU U MHEPTHOCTH.

IlenTpobesxHas cuina..
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Cuna ynpyrocTu, cujiia TpeHus

O6opynoBanue st

10

JlaGopaTopHas pabora
«MccnenoBanne 3aBUCUMOCTH
CHJIBI YIIPYTOCTH, BO3HUKAIOIICH B
MPYXXUHE, OT CTENeHU aedopManuu
TPY>KUHBDY.

nabopaTopHBIX  pabOT H  YYCHHUYECKHUX
onbITOB (Ha 6a3e KoMIIeKkToB st OI'D)

11

JlaGopaTopHas paboTta
«Ornpenenenue kodpdummenra
TPEHUsSI HAa TPHOOMETPEY.

12

JIaboparopHast pabota
«MccnenoBanuie 3aBUCHMOCTH
CHJIbI TPCHUSA OT CHUJIbI
HOPMAJIBHOTO JIaBJICHUSY.

O6opynoBaHue IS
7a00paTopHbIX pabOT H  YYEHHUYCCKHX
OIIBITOB

4. 'mapocraTuka (124)

13

[InoTHocTh. 3anaya naps ['epona

O0opyaoBaHue s IEMOHCTPALAN

14

Pemenue 3amay moBEIIIIEHHON
CJI0’KHOCTH Ha pacyeT MIOTHOCTH
BEIIlECTBaA.

15

Pemenue 3amay moBEIIIIEHHON
CII0KHOCTU

O0opyaoBaHue s IEMOHCTPALIAN

16

JlaBiaeHwne KUIKOCTH U Ta3a. 3aKOH
TTackang

17

Coolmraromuyecs cocysl.

18

JlaGopatopHnas pabora
«M3roToBnenne moaenu (HOHTaHA»

O6opynoBaHue 11t
mabopaTOpHbIX  pabOT W YYCHHYECKUX

19

JlabopaTopHas pabota
«M3rotoBnenue moaenu GoHTaH)

ombITOB (Ha 6a3e koMrieKkToB as OI'D

20

3akown [lackans. [laBnenue B
KUJKOCTSAX U razax.

18
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'uapaBnruecKkue ManiuHbL.
Coo01aromuecst CoCybl.

21

Britankusaroas cuia. 3aKoH
Apxumena.

OO6opynoBanue 151 JEMOHCTPALIUNA

22

JlaGopaTopHas pabora
«BblIsicHEeHUE yCTIOBHSI IUIABAHUS
TEI.

O6opynoBanue st
nabopaTopHBIX pabOT MW YYCHHUYECKUX
OIILITOB

23

biox 3ama4g na 3axon Ilackans,
3aKOH Apxumesna.

O6opynoBaHue AJIs IEMOHCTPALIUI

24

biox 3ama4g na 3axoH Ilackans,
3aKOH Apxumesna.

5. Craruka (10

4)

25

bioxk. Peryar.

O6opynoBaHue 1751 IEMOHCTpAAN

26

PaBHoBecue TtBepapix Ten. MowmeHT cunbllIpaBuiio
MOMEHTOB.

27

HeHTp TAXKCCTH. I/ICCHe)IOBaHI/Ie Ppa3InIHbIX
MEXaHHYCCKHUX CUCTEM

O0opyaoBaHue s IEMOHCTPALAN

28

KomOunnpoBanHubie 3a1aun,
WCIIOJIb3Ys YCIOBUS PAaBHOBECHS.

29

KomOunnpoBanHbie 3a1a4u,
WCIIONIb3Ys YCIOBUS PAaBHOBECHS

30

JlabopaTopHas pabota
«M3roroBnenue padoTtaromei
cucteMbl 0J10k0B». OdopMmieHue
paloTHI.

OOGopynoBaHue aJis
na0opaTOpHbIX  paboOT M YYEHHYECKHUX
onbITOB (Ha 0a3e koMriekToB A OI'D

31

Pa6ota Hax npoekToM «biiokmy.
JlaGopatopHnas pabora
«M3roroBnenue paboTarorei
CHCTEMBI OJIOKOB).

32

JlabopaTopHas pabota
«M3roToBnenue padboraromieit

OOGopynoBaHue aJis
nabopaTopHBIX  PabOT ¥ yYEHHYECKHUX

19
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CHCTEMBI OJIOKOBY.

OIIBITOB

33

Odopmnenne paboTHI.

34

3amura IpoeKTOB.

KommsrotepHoe 060opypoBanue

KanenaapHo-remaTu4eckoe nJaHupoBaHue 8 Kiace

Ne [Hara Tema ypoka HUcnosab3oBaHue puMeYaHue
I/ | TPOBEICHUS 000opyn0oBaHMsI IEHTPA
Ilnan | ®akr €CTeCTBEHHOHAYYHOM M TEXHOJIOTHYECKOM
HanpasJjeHHocTel «Touka pocTra»
1. Beenenue (14)
BBognoe 3amstue. llenu m 3amaunm kypca. Texnuka | KommbrorepHoe obopynoBanue
1 0€30IMMaCHOCTH.
2. TenuioBble siBjenus (12 )
PazHoOOpazue  TEIJIOBBIX  SIBJICHUM. TemnoBoe | KomnbrotepHoe 060pyaoBaHue
2 paciiMpeHue Tel.
JlabopaTopHas pabota O6opynoBanue st
«VI3MeHeHust JUIMHBI Tesla pu na0opaTOpHbIX  paboOT M YYEHHYECKHUX
3 HArpeBaHUU M OXJIKICHUN. OTIBITOB
Tennonepenaua Habmonenue OO6opynoBaHue A7 IE€MOHCTpALHiA
TEIUIOTIPOBOTHOCTH BOJIBI U
4 BO3/lyXa.
JlabopaTopHas pabota O6opynoBanue st
«M3mepeHune yaenpHOU na0opaTOpHbIX  pabOT M YYEHHUECKHUX
TETIOEMKOCTH Pa3JIMYHBIX onbITOB (Ha 6a3e kKoMIiekToB 11t OI'D
S BEILECTBY.
[1naBnenue u oTBEpAECBAHUE.
JlaGopatopHnas paborta «OTIuBKa
6 napaHOBOIO COJAATHKA
Jlaboparopnast pabota ObopynoBanue s
«Habmronenue 3a niaBjieHneM mabopaTopHbIX  PabOT M yYEHHYECKHX
7 TBIA» OIIBITOB
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Pemenne OJIMMIIMAHBIX 3aJa4

OO6opynoBanue 1151 JEMOHCTPALIHIA

8 Ha ypaBHEHHE TEMIOBOro GanaHca
Pemenue onumnuagHbix 3a1a4 O6opynoBanue Juisi IEMOHCTPALIHA
9 Ha pacy€T TEIUIOBBIX MTPOLIECCOB
10 JlaGoparopus kpucTtamaorpaduu.
11 HcnapeHnue u KoOHAEHcausl. O6opynoBaHue ISl IEMOHCTPAIIHA
CocraB atmMocdepsl, O6opynoBanue JUist IEMOHCTPAIIHiA
HalIoIeHue Tepexoa
HEHACBIIICHHBIX ITAPOB B
12 HACBIIICHHBIEC.
13 BitaxHOCTB BO3/lyXa Ha pa3HbIX KOHTHHEHTAX O6opynoBaHue Juist 1€MOHCTpaLUii
3. DuekTpuyeckue sipjaeHus (84)
Muxkpomup. Mogenu atoma, O6opynoBaHue ISl TEMOHCTPAIUi
14 cyliecTBoBasme 10 Hayana XIX
Wcropust OTKPBITHS B ISHCTBUS KommerotepHoe o6opynoBanue
15 raJIbBAHUYECKOTO JIEMEHTA
WcTopus co3nanus 3neKTpopopHOit
16 MAaIIHHbI
OmnbiTel BonpTa. Dnexrpuyeckuii KommnsrorepHoe o6opynoBanue
17 TOK B DJIGKTPOJIUTAX.
Pemenne onumnuaaHsIx 3a1a4 Ha O6opynoBaHue Uil 1€MOHCTpaIii
18 3aKOHBI IIOCTOSTHHOTO TOKa
Habutoienue 3aBucuMocTH O6opynoBaHue Uil IEMOHCTPAIIHA
COIMPOTUBIIEHUS IPOBOJIHUKA OT
19 TEeMIIePaTypBHI.
JlabopaTopHas pabota O6opynoBanwue st
«OmnpeneneHne CTOMMOCTH nabopaTopHBIX  PabOT MW yUYEHHYECKHUX
M3PACXOJ0BAHHON AJIEKTPOIHEPT U onbITOB (Ha 6a3e koMriekToB 11t OI'D
10 MOIITHOCTH MOTPEOUTENS U IO
20 CYETYUKY)
21 Pemenne onmuMnuamHbix 3a1a4 ObopynoBaHue U JEMOHCTPAIIHIA
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‘ Ha TCIJIOBOC HCﬁCTBHC TOKa

4. DJIeKTPOMATHUTHBIE siBJIeHUd (34)

BHGKTPOMaFHI/ITHBIe SABJICHUA.

OO6opynoBanue 1151 JEMOHCTPALIHIA

22 DIEeKTPOU3MEPHUTEIbHBIE TPHOOPHI.
MarauTtHasg aHoOMaanusI. MarHuTHEIE O6opynoBaHue IS IEMOHCTPAIIHA
PasnoBugnoctn

24 AJICKTPOJIBUTaTEeIICH.

5. OnTuyeckue sijieHus (749)

HMcTouHukM cBera: TCIIIIOBBIC,

ObopynoBaHue Ui JEMOHCTPALIHiA

25 JIFOMMHECIIEHTHBIE
DKCIepUMEHT HAOII0ICHHE.
MHorokpatHoe u3o0paxxeHue
IpeaMeTa B HECKOJIBKHX TIOCKHX
26 3epKaJiax.
M3roToBHUTH IIEPUCKOIL U C €T0 O6opynoBaHue T IEMOHCTpAIUi
27 TIOMOIIIBIO IPOBECTH HAOITIOICHHUS
[TpakTHYeckoe HCIOIb30BaHHE O0opynoBaHue ISl IEMOHCTPAITHIA
28 BOTHYTBIX 3€pKaJl
3pUTeNbHBIC HIUTIO3HH, OO6opynoBaHue 115 JIEMOHCTPALIUI
MOPOYKTaeMbI€ TIPEITOMIICHUEM
29 ceera. Mupaxu.
30 Pa3BuTHE BOJIOKOHHOM ONTUKHU
Hcrmonp30BaHKe 3aKOHOB CBETA B
31 TEXHHUKE
6. YesroBek u npupoaa (44)

32 ABTOMAaTHKa B HAIIICH JKU3HH .

33 Panno u TeneBuacHMe
AnbTepHAaTUBHBIE UCTOUHUKHU

34 SHepruu. Buasl anekTpocTaHINM

35 Hayxka ceronns. Hayka u

KommprorepHoe o6opymnoBanme
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\ 0€e30I1aCHOCTD JTIOACH.

KaJIEHIlapHO-TeMaTI/I‘leCKOE IJIAHUPOBAHUE 9 kaacc

[Hara Tema ypoka Hcnosb3oBanue [IpUMEYaHue
No IIPOBEJICHUS 000py10BaHUS LIEHTPA
n/n | Ilnan | ®dakr €CTEeCTBEHHOHAYYHOM U TEXHOJIOIHYeCKOi
HanpasJjeHHocTell «Touka pocray
1. BBenenue (149)
BBomgnoe 3anstue. llenu u 3amaum kypca. Texnuka | KommbrotepHoe o6opyaoBanue
1 0€30MaCHOCTH.
2. Kunemartuka (7 1)
CrniocoObl onucanust O6opynoBanue JUist 1€MOHCTpaLUii
2 MEXaHHYECKOTO JIBIKEHUS
[IpsimonuHeitHOe paBHOMEPHOE O6opynoBanue Uit IEMOHCTPAIIHA
JBUKEHUE 10 Tu1ockocTtu? Cmotps
3 13 KaKOW TOYKHU HAOJII01ATh
OTHOCHUTENBHOCTD IBUIKEHUS. ObopynoBaHue A 1€MOHCTPALHii
4 CrnosxeHue IBUKEHUMN.
Jlabopamopnuvie pabomui: O6opynoBanue ais
«3yuenne nBuxkeHus: CBOOOIHO 1abopaTopHbIX  pabOT M yYEHHYECKHX
NaJaroIIero tenay», «M3ydenue OIIBITOB
S JBUKEHMSI TeJla 110 OKPY>KHOCTH
Kak u kyna nonerena BuniHeBas O6opynoBanue aJisi JEMOHCTPALIUA
koctouka? Pacuer TpaekTopuu
JBUKEHMSI TEJ U IEPCOHAXKEN
6 pacckaszoB P.Pacrd o Mronxay3eHe
HcTopuyeckast peKOHCTPYKIUS Ob6opynoBaHue AJs IEMOHCTPAIHii
onbIToB ["anuies no onpenencHuo
7 YCKOpPEHUS g.
Omnpenenenne CKOpOCTH O6opynoBanue JUisi 1€MOHCTpAIHii
8 PaBHOMEPHOTO JIBUYKEHUS NpU
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HCIIOJIb30BAHHUU TPCHa)XXEpa
«OeroBas HOPOXKKa».

3. Innamuxka (84)

Cuna Bomy, cuia yOSKISHUS WIN

O6opynoBaHue AJis IEMOHCTPALUI

9 cuiia - pu3ndeckas BelnuynHa?
Jlabopamopnas paboma: O6opynoBaHue JIst
10 «M3MepeHue Macchl Tennay 1a00paTOpHbIX  pabOT M YYEHUYECKUX
JIBI>KeHMe Tela Mo JeiicTBueM OTIBITOB
11 HECKOJIbKUX CHJI
JIBH)KEHHME CUCTEMBI CBA3aHHBIX OO6opynoBaHue A I€MOHCTpALHii
12 Ten
Jlabopamopuvie  pabomwi:  «3ydenne  Tpenus | OOopynaoBaHHE IS
CKOJIbYKEHUS» nabopaTopHBIX paboOT ©  YYEHHUECKHUX
13 OIIBITOB
14 JInHaMyKa paBHOMEPHOTI'O JBUYKEHUS 110 OKPYKHOCTH O6opynoBaHue JUist 1€MOHCTpaLHii
Hcropus pa3Buths NpeacTaBiIeHUN O6opynoBanue JUist 1€MOHCTpaLHii
15 0 Becenennoii. ConHeuHnas cucrema.
OTKpBITUS HA KOHYUKE TIEpa. O6opynoBaHue JUIsl 1EMOHCTpaLUil
IlepBble UCKYCCTBEHHBIE CITyTHUKH
16 3emun.
4. Umnyabc. 3aKoH coxpaHeHus1 MMIyJibca (34)
17 Kak BBI IXTy Ha30BeTE... KomnbroTepHoe o60pynoBaHue
18 PeakTBHOE IBM)KEHUE B IPUPOJIE.
Paccnenosanue JITII ¢ momomisro KomnerotepHoe o0opynoBanue
19 3aKOHA COXPAHEHMsI HMITyJIbCa
5. Craruka (24)
Jlabopamopnas paboma: O6opynoBanue ams
«OmnpeneneHne NEHTPOB Macc mabopaTopHbIX  PabOT M yYEHHYECKHX
20 Pa3NUYHBIX TeJ (TpH cr1ocoba)» OIIBITOB
’1 [IpumeHeHne MPOCTHIX MEXaHHW3MOB B cTpoutenbcTBe: | KomnbroTepHoe 060pyaoBaHue

OT 3EMJIAHKHU 10
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Hebockpeda

6. Mexannueckue Koje0aHusi M1 BOJIHBI (34)

22 Buner MasTHUKOB U UX KoieOaHUHA O6opynoBanue 151 JEMOHCTPALTUNA
23 Yro nepeHocur BonHa?
24 KonebartenbHble CUCTEMBI B IPUPOJIE U TEXHUKE
7. DJIeKTPOMATHUTHbIE KOJIe0AHUS W BOJHBI (24)

DKcrnepuMeHTalIbHas IIPOBEPKa KomnbroTeproe o6opynoBaHue
25 CBOMCTB OM BOJIH.

HccenenoBanue 3J1EKTPOMarHUTHOTO KomnerorepHoe o0opynoBanue
26 n3nydenuss CBU-neun

8. OnTuka (44)

. UsrotoBienune Moaenu KommrotepHoe o6opynoBanue
27 KaJIelIoCKOoa.

DKcrnepuMeHTallbHAs TPOBEPKa ObopynoBanue Ui JEMOHCTPALIHiA
28 3aKOHA OTPaKEHUS CBETA.

Jlabopamopnas paboma: ObopynoBanue s

«M3Mepenne nokasaress nabopaTopHbIX  PabOT M yYEHHYECKHX
29 IIPEJTOMIICHUS BOJBI» OIIBITOB

Kak ornunuarorces nmokazarenu O6opynoBaHue JIsl 1eMOHCTpaLUil
30 IPETOMIICHUS IIBETHOTO CTEKIIA

9. ®du3uKa aTOMa U ATOMHOTI0 siapa (44)

[ormnomenue u UCITyCKaHHUE CBETA KomnbroTepHoe o60pynoBaHue
31 aromamMu. ONTHYECKHE CIEKTPBI.
32 N3mepenue KIIJI conneunoii 6arapen Kommeroteproe 0bopynoBanue

Bnusiare paaroakTHBHBIX
33 M3ITYYCHUN Ha KHUBBIC OPTaHU3MBbI
2 CriocoOsl 3a1UThl OT

PaaAOaKTUBHBIX H3J'Iy‘-leHHfI
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JIMCT KOPPEKTHPOBKH Ppadoyeil MporpaMmbl

Jara ypoxka Hara ConepxaHue KOPpEKTUPOBKU O6ocHOBaHME MTPOBEACHUS PexBusntel noxkymenrta | Ilognuce
110 TUIAHY IIpoBeJIeHUs | (TeMa ypokKa) KOPPEKTUPOBKH ( mata u Ne npukasa) 3aMECTUTEIS
1o gaxrty JupekTopa no YB
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