MY «Otaen obpazoBanusi Hoxait-FOpTOBCKOTr0 MyHHIIMIIATEHOTO paiioHay
MyHununaabHoe 0102KeTHOe 001e00pa3oBaTesibHOE YUpesKIeHne
«OCHOBHAS OBIIEOBPA3OBATEJIBHAS IIKOJIA C. AIIIXOU-XYTOP»
MBOY «O0HI c. Muxoii-XyTop»)

MY «Haxwun-lOppTan MyHAIMTIANEHY KlOMITaH nemapan JaKkbay
MyHUIUNaJIbHU OKH/KeTHH I0KbapaJelIapaH yupeKIeHu
«MIIXOM-OTAP FObPTAH KOBPTA IOKBAPAJIEIIIAPAH IIKOJIA»
(MBIOY «Mmxoii-OTtap 1obpTan KIOL»)

PaccmoTpeno Ha 3acejanun
MeIaroru4eckoro COBeTa
MBOY «OOII c.Amxoii-XyTop» HAupexrop MBOY «OOLI

Tpotokon Ne 1 ot 29.08.2023 r. ¢ Murxoii-Xyrop»
rcynoBa y.1.
OOKYMEHT NoArnmMcAH
QNEKTPOHHOM NOAMUCHLIO

CepTtudbukat: 37B9F30A9BDE21C9C745906564D5919F
Bnapeneu: KOcynosa Ymuaat LlamcyauHoBHa
[Hevicteutener: ¢ 20.12.2022 go 14.03.2024

Pabouas nporpamma Kypca BHEYpOUHOU JESATENbHOCTH
«tOHBI# DU3HK»
C UCIOJIb30BaHKEM 00opyaoBaHus eHTpa «Touka Pocta»
Ha 2023-2024 y4eOHsIii rof

g 7-9 kinaccoB

TOUKA \fpocm

VYuurens puzuku: Hxymaesa M.P.

2023 1.



IInannpyemble pe3yJibTaTbl OCBOCHHS IPOrPAMMbl BHEYPOUHOMH e TeIbHOCTH
«IKCNepUMEHTAPHH 110

dusuke» (¢ ucnoab3oBaHueM odopyaoBanus «Touka pocrar) B 7-9 Kiaccax.

Peanu3anus mporpamMmbl cOCOOCTBYET TOCTHKEHHUIO CIEIYIOMIUX pPe3yabTATOB:
JInunocTHbIE:
B cdepe IMYHOCTHBIX YHUBEPCAIBHBIX YU€OHBIX IEUCTBUN yUalUXCS:

* y4eOHO-TI03HABATEIHHBIA HHTEPEC K HOBOMY yUeOHOMY MaTepHaTy B CIIOc00aM pelieHus
HOBOM 3a7a4M;

* OpUEHTAIMs Ha TIOHUMAaHUE MIPUYHMH yCIieXa BO BHEYUYEOHOM EeSITEIBHOCTH, B TOM YHCTIE Ha
caMOaHalu3 ¥ CAMOKOHTPOIIb PE3yNbTaTa, Ha aHAIN3 COOTBETCTBUS PE3YIHTATOB TPEOOBAHUIM
KOHKPETHOM 3a7]a4u;

* CIIOCOOHOCTDH K CAMOOIIEHKE Ha OCHOBE KPUTEPUEB YCIEUTHOCTH BHEYYEOHOH 1€ TEIbHOCTH;
Obyuarowuiica NOIYYUM 03MOHNCHOCTb 01 (POPMUPOBAHUA:

® BHYTpeHHeﬁ MMO3UIIMKU IKOJbHHUKA Ha YPOBHC ITOJIOKUTCIIBHOT'O OTHOIICHUS K HIKOJIC,
ITIOHUMAaHUuA HCOGXOHI/IMOCTI/I YUYCHU:, BEIPA)KCHHOI'O B npeo6na)1aHHI/1 y‘~I€6HO-H03HaBaT€HBHBIX
MOTHBOB,

* BBIPAKEHHOM yCTONYMBON y4eOHO-TI03HABATEIbHOI MOTUBALIMY YUEHUS,

* YCTOIUYMBOro yueOHO-1103HaBATEIbHOIO MHTEPECA K HOBBIM OOILUM CIIOCOOaM pelIeHus 3a1au.

MeranpeaMeTHbIe:

B chepe peryasTHBHBIX YHUBEPCATBHBIX YUYEOHBIX IEHCTBUNA yJaIUXCS:

* [UTAHUPOBATh CBOM JCHCTBUS B COOTBETCTBUU C IIOCTaBJIEHHOMU 3a7aueil U YCIOBUSIMU €€
peanusaiuu, B TOM YUCII€ BO BHYTPEHHEM IUIAHE;

® YUUThIBATh YCTAHOBJICHHBIC IIPAaBUJIa B INITAHUPOBAHHUU U KOHTPOJIC crocoba PEUICHHA;
¢ OCYHICCTBJIATDH HUTOTOBBIM U IOIIArOBBIi KOHTPOJIb 110 PC3YJIbTATY,

* OI€CHMBATDb IPAaBUJIbHOCTD BBINIOJIHCHUA I[CflCTBPISI Ha YPOBHC aI[eKBaTHOI\/’I peTpOCHCKTHBHOﬁ
OLICHKHU COOTBCTCTBUSA PC3YJIbTATOB Tpe6OBaHI/I}IM HaHHOﬁ 3aJa4u 1 3az[aqH0171 O6J'IaCTI/I;

* aJIEKBaTHO BOCIIPUHUMATD MIPEJIJIOKEHUS U OLIEHKY YUUTeNel, ToBapuIlel, poauTesei u
IPYrUX JIIOJEH;

* paznuyaTh Coco0 U pe3ynbTaT AeUCTBHSL.

Obyuarowuiics noay4um 603MOACHOCHb HAYHUMCSL:

* B COTPYIHUYECTBE C YUUTEIEM CTaBUTh HOBbIE YUeOHbIC 3a/1auM;

* IPOSIBJIATH MIO3HABATENbHYIO HHULIMATUBY B YUeOHOM COTPYAHUYECTBE;

* CAMOCTOSTENIBHO aJIEKBaTHO OLIEHUBATh IPABUJIBHOCTH BBINIOJIHEHUS JEUCTBUS U BHOCUTH
HEO0OXOMMBbIC KOPPEKTHBBI B UCTIOJTHEHUE KaK 10 X0y €T0 pean3allii, TaK U B KOHIIE
JICUCTBHUS.

B cdhepe no3HaBaTe/iIbHbIX YHUBEPCATBHBIX YUCOHBIX JECHCTBUN YUAITUXCS:



* OCYILECTBIISATH IOUCK HEOOXOAMMOW HH(OPMAITUH JJIs1 BBIOJHEHUSI BHEYUEOHBIX 3aJJaHUM C
UCIOJIb30BaHUEM YUE€OHOH JIUTEPATYpPhl U B OTKPBHITOM MH()OPMALIMOHHOM IIPOCTPAHCTBE,
SHIMKJIONIEIUH, CIPAaBOYHUKOB (BKJIFOYAs HJIEKTPOHHBIE, HU(POBBIE), KOHTPOIUPYEMOM
MIPOCTPAHCTBE

HNurepnera;

* OCYIIECTBIIATH 3aMHCh ((hUKcaInio) BEIOOPOUHOM HHPOPMALIUU 00 OKPYKAIOIIEM MHUPE U O
cebe caMoM, B TOM 4HcIIe ¢ moMolibio HHCTpyMmeHToB UKT;

* CTPOUTH COOOIIEHUS, POCKTHI B YCTHOW U MUCbMEHHOHU dopme;
* IPOBOJIUTH CPABHEHHUE U KIACCU(DUKAIUIO 110 38 JaHHBIM KPUTEPHSIM;
* YCTaHaBJIMBATh IPUUYMHHO-CJIEICTBEHHBIE CBSI3U B U3Y4a€MOM KPYT'e SBJICHMUIA;

* CTPOUTH pacCykKAeHus B (hopMe CBSA3H MPOCTHIX CYXKACHUN 00 00BEKTE, €T0 CTPOCHHH,
CBOMCTBAX U CBSI3aX;

Obyuarowuiicss nOIY4Um 603MONCHOCHb HAYYUMBCA.

* OCYIIECTBIIATH PACIIMPEHHBIN MOMCK HH(OPMAINH C UCTIOIB30BAHUEM PECYPCOB OMOIHOTEK H
cetu VIHTEepHET;

* 3aMUCHIBATH, (PUKCUPOBATH HHPOPMALIUIO 00 OKPY>KAIOLIUX SBICHHUIX C TOMOIIBIO
unctpymenToB UKT;

* OCO3HAHHO U MTPOU3BOJILHO CTPOUTH COOOIIEHUS B YCTHOM M MUCBMEHHOI (hopme;

* OCYIIECTBIISITH BBIOOp Hanbosiee 3 PEeKTUBHBIX CIIOCOOOB PEIICHUS 3a/]1a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUH;

* CTPOUTH JIOTUUECKOE PACCYXACHUE, BKIIOYAIOIEE YCTAHOBIEHNE IPUUNHHO-CIIEICTBEHHBIX
CBsI3EH;

* MOT'YT BBITH Ha TEOPETUYECKUI YPOBEHb PEIICHUS 3a/1a4: PEIICHHUE M0 ONPECICHHOMY
TJIaHYy, BJIaJ€HUE OCHOBHBIMU IIPHEMaMU PEIICHUSI, OCO3HAHUS ACSTEIHHOCTH IO PEIICHUIO
3aJa4uM.

B chepe kKOMMYHHUKATHBHBIX YHUBEPCATHHBIX YUCOHBIX TCHCTBUMA yJaIHXCsl:

* QJICKBATHO MCIOJIb30BaTh KOMMYHHKATUBHBIE, TIPEIKIIE BCETO - peUeBhIE, CPEICTBA IS
penieHus pa3IMIHbBIX KOMMYHUKATUBHBIX 33724, CTPOUTH MOHOJIOTHYECKOE COOOIICHHE, BIAACTh
TUaNornueckoil popmMoii KOMMYHUKAIIMH, UCTIONB3YS, B TOM YHCJIE CPEACTBA U UHCTPYMEHTHI
UKT u nucTaHIMOHHOTO OOILEHHUS;

* JIOIYCKaTh BO3MOKHOCTh CYILIECTBOBAHUS Y JTIOJIEH PAa3IMUYHbIX TOUEK 3PEHUS, B TOM YUCJIIE HE
COBIAJAIOIINX C €T0 COOCTBEHHOW, U OPUEHTHUPOBATHCS HA TTO3UIIMIO MMApTHEPa B OOIIEHNUN U
B3aHMO/ICHICTBUU,

* YUUTBIBATh pa3Hble MHEHUS U CTPEMUTHCS K KOOPAMHALMY PA3JINYHBIX TO3ULHUIHI B
COTPYIHUYECTBE;

* popMynHpoBaTH COOCTBEHHOE MHEHHUE U TTO3UIINIO;

¢ I0roBapuBaThbCAd U MIPUXOAUTH K O6IJ.I€My PCIICHUIO B COBMECTHOM JACATCIIBHOCTH, B TOM YHCJIC
B CUTyalluX CTOJKHOBCHHSA UHTCPECOB,

Obyuarowuiica NOIYUUM 803MONCHOCb HAYYUMBCAL:

* YYUTHIBATh U KOOPAUHUPOBATH B COTPYIHUYECTBE OTIINYHBIE OT COOCTBEHHON MO3UIIMH APYTUX
JIIOJIeH;

® YUUTBIBATH Pa3HbBIC MHCHHA U UHTCPECHI U 00OCHOBBIBATh CO6CTB€HHYIO IO3UIIHIO,



* IOHUMAaTh OTHOCUTEIBHOCTh MHEHUM U MOJAXO0J0B K PCIICHUIO l'[pO6J'IeMBI;

¢ APrymCcHTUPOBATH CBOIO MMO3UIIUIO U KOOPAUHUPOBATH €€ C IO3UITUAMUA ITAPTHCPOB B
COTPYAHUYCCTBEC IIPU Bpra60TKe O6I_HCFO PCUICHHA B COBMECTHOM JACATCIIBHOCTH,

* 32/1aBaTh BOMPOCH], HEOOXOUMEBIE JUTsl OpraHU3aI[uu COOCTBEHHOH JIEATEIIBHOCTH U
COTPYAHHMYECTBA C MTAPTHEPOM;

¢ OCYHICCTBJIATDH B3aHMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHUYCCTBC HGO6XOI[I/IMyIO
B3aUMMOIIOMOIIIb.

IIpeamernsbie:

- OPUEHTUPOBATKLCS B SIBICHUAX U 00bEKTaX OKPY>KAIOILIETO MUPA, 3HATh IPAHULIBI UX
HpI/IMeHI/IMOCTI/I;

- IOHUMATH OTpeieNieHus] GU3NUECKUX BETMYMH U IIOMHUTH OIpeIeNstonue GopMyIbl;

- IIOHNUMAaTh KaKUM (i)I/ISI/ILICCKI/IM HpI/IHHI/IHaM U 3aKOHAM INOAYUHAKOTCA TC UJIN UHBIC 06LGKT bl U
SIBJICHUS IIPUPOJIBI;

- 3HAHWE MOJICJI TTIOMCKA PEIICHUH JIJIs 3a71a4 10 (DU3HKE;

- 3HATH TeopeTqucm/Ie OCHOBBI MAaTCMATUKH.

- MpUMEYaTh MOJICIIN SIBJICHUW U O0BEKTOB OKPYIKAIOIIETO MUPA;

- AHAJIM3UPOBATh YCIIOBUE 3aaUH;

- nepeopMyIUpOBaTH K MOJETHPOBATH, 3aMEHSATh UCXOIHYIO 3a/1auy APYTOW;

- COCTABJIATH IIJIaH pemeHI/m;

- BBIIBUTATh U IIPOBEPSATH MpEIJIaraeMblie JUIsl PEIICHUS TUIIOTE3bI,

- BJIa€Th OCHOBHbBIMHU YMCTBGHHBIMI/I OﬂepaI_II/ISIMI/I, COCTABJIAOIINMHA ITOUCK peH_IeHI/ISI 3a1a4n.
Conep:xxaHue nporpaMMbl BHEYPOUHOIi 1eSITeJIbHOCTH

7 kaace

Beenenne. Brognoe 3anstue. Llenu u 3anaun kypca. TexHrnka 6€30macHOCTH.

Poanb IKCIICPUMEHTA B ’KU3HU Y€J10BCKA.

Teopus: I3y4nTh OCHOBBI TEOpUU NOrpemtHocTeN. [IorpemHoCcTy NpsAMBIX U KOCBEHHBIX
MU3MEpPEHUH, MAKCUMAJIbHAS IIOTPEIIHOCTD KOCBEHHBIX U3MEPEHUM, YUET OIPEITHOCTEN
M3MEpEeHUH NpH nocTpoeHnn rpadukoB. [IpeacraBienne pe3yabTaToB n3MepeHuit B hopme
TaOIMI] ¥ TpadHUKOB.

Ilpaxmuxa: OCHOBBI TEOPUU MOTPEUIHOCTEN IPUMEHSTH IIPU BBIIOIHEHUH SKCIIEPUMEHTAIBHBIX
3aja4, NPaKTHYECKUX padoT. (¢ mcmosab3oBanneM odopyaoBanus «Touka pocray)
Xapaxkmepucmuka 0CHOBHBIX 8UO08 OESIMENbHOCTNUL

[IpuBoauTE IpUMeEpH! 00BEKTOB U3yueHUs Gu3uku (Ppusnueckue aBaeHus, GU3NIECKOE TEIIO,
BEIIECTBO, (puznueckoe nojie). Habmogats n aHanu3upoBaTh PU3NUYECKUE SIBICHUS
(puxcupoBaTh U3MEHEHUS CBOICTB OOBEKTOB, CPABHUBATH UX U 000011aTh). [lo3HAaKOMUTHCS ©
9KCIIEPUMEHTAIBHBIM METOJIOM HCCIIeIOBaHus pupoabl. COOpKa mpuOOpOB U KOHCTPYKITHH.



HcnonszoBanue n3MEpUTENbHBIX MPUOOPOB. BhiMoHeHNe 1a00paTOPHBIX U MPAKTHUECKUX
pabot. lnarHocTuka u ycTpaHEHUE HEUCITPABHOCTEH
HpI/I60pOB. BBICTpaI/IBaHI/Ie TUIIOTE3 HA OCHOBAHUU UMCIOIIIUXCA JAaHHBIX.

Mexanuka.

Teopus: PaBHOMEpHOE U HEpaBHOMEpPHOE iBHkeHHe. [ padudeckoe npeacTaBieHUe IBUKESHHUS.
Pemenue rpaguueckux 3aaad, pacyeT MyTH U CPeIHEN CKOPOCTU HEPABHOMEPHOTO JABM>KEHUS.
IonsTne nuepuuu u uHepTHOCTH. LleHTpoOexHas cuna. [IpuMeHeHre JaHHBIX (PU3HUECKUX
MOHATHH B XKU3HEIACATEIBHOCTH yesoBeka. Cuia ynpyrocTtH, cujia TpeHusl.

Ilpaxmuxa: VccnenoBanue 3aBUCUMOCTH CHJIbI YIIPYTOCTH, BOZHUKAIOIIEH B IPYKHUHE, OT
cteneHu Aedopmanuu npyxunsl. Onpegenenue kodpduirienta Tpenus Ha Tpudomerpe. (¢
UCIO0JIb30BaHUeM o0opyaoBaHusi «Touka pocTay)

I/ICCJ'IC,I[OBaHI/Ie 3aBUCHUMOCTH CHUJIbI TPEHUA OT CHUJIBI HOPMAJIBHOI'O AaBJICHHA.
XapaKmepucmuKa OCHOBHBIX 8UO0E 0esIMENbHOCIIU:

Amnanu3s tabnui, rpadukos, cxem. [lonck o0bsicHeHHs Habt01aeMbIM coObITUSIM. Onpenenenre
CBOMCTB MPUOOPOB IO YEPTEIKAM U MOAECIISIM. AHAITN3 BOSHUKAIOIINX TMPOOIEMHBIX CUTYaITH.
N306paxaTs cucteMy KOOPAUHAT, BEIOUPATh TEJIO OTCYETA U CBA3BIBATH €r0 C CUCTEMOM
KoopauHat. Mcronb30BaTh CUCTEMY KOOPAMHAT ISl U3yYEHUS IPSIMOJIMHEIHOTO IBUKEHHUS
tena. COopka mpuOOPOB M KOHCTPYKIMH. Vcronb30BaHNE U3MEPUTETHHBIX TPHOOPOB.
BrimonHeHne 1ab0paTopHBIX U MPAKTUYECKUX PaboT (¢ HCMOJIL30BaAHHEM 000PY/10BAHUSA
«Touka pocrta»). JlMarHOCTHKA U YCTPaHEHHE HEUCIIPAaBHOCTEH puOopoB. BricTpanBanme
TUIIOTE3 HA OCHOBAHUM UMEIOIIUXCS JaHHbIX. KOHCTpyupoBaHue U MOJIETUPOBAHUE.
BrimonHenue 3aaHuii no ycoBepIeHCTBOBaHHIO MpuOopoB. Pa3paboTka HOBBIX BapHaHTOB
ombITOB. Pa3paboTka U mpoBepKa METOUKH IKCIIEPUMEHTAIBHOM paboThl. PaboTa B Mabix
rpynmnax. AHaJM3UPYIOT, BHIOMPAIOT U 0OOCHOBBIBAIOT CBOE pellieHue, 1eHCTBUSI.
[IpencraBnenue pe3yabTaToB MAPHOW, TPYNIIOBOM IEATEIbHOCTH. Y YaCTHE B IUAJIOTE B
COOTBETCTBHUU C MPABUIAMH PEYEBOTO MTOBECHHUS.

I' uapocraruka.

Teopus: 3akon Apxumena, 3akoH [lackans, ruIpocTaTUUECKOE JaBICHUE, COOOIIAIONTUECS
COCY/Ibl, TUAPABIUYECKIE MAIITUHBIL.

Ilpaxmuxka: 3a0auu: BBITaJKWBAIOIIAs CUJIa B Pa3JIMYHBIX CUCTEMAaX; MPUOOPHI B 331a4ax
(coobmraromuecs CoCyabl, TUAPABINYECKIE MAIIMHBI, PhIYary, OJI0KH). DKCIIEPUMEHTATbHBIE
3aJJaHUs:

l)usmepenue cuinbl Apxumena, 2)u3sMepeHre MOMEHTa CUJIbL, ICCTBYIOIIETO HA phlyar,
3)uzmepenue

pa6OTI)I CHJIBI YIIPYT'OCTHU IPHU MOABEMC I'py3a ¢ TOMOIIBIO MMOJABUKHOI'O WJIW HETIOABHUIXKHOT'O
61no0ka.(c ncnoJb30BanneM odopynoBanusi «Touka pocTay)
Xapaxmepucmuka 0CHOBHBIX 8UO08 OesIMEeTbHOCHI:

Amnanu3 Tabnuu, rpagukos, cxeM. [lonck o0bsicHeHHs HabmoaeMbIM coObITHAM. COOpKa
MpUOOPOB M KOHCTPYKIHM. Vconp30BaHue N3MEpUTEIBHBIX TPUOOPOB. BrimomHeHne
71a00paTOPHBIX M MPAKTUYECKUX paboT. JlnarHocTuka U ycTpaHeHUe HEUCIIPAaBHOCTEH MPUOOPOB.
BricTpanBanue runorTe3 Ha OCHOBaHUU UMEIONMXCS JaHHBIX. KOHCTpyHpoBaHue u
MojienupoBanue. PaboTa B MasbIX rpymnmnax. AHaIM3UPYIOT, BBIOUPAIOT U 00OCHOBBIBAIOT CBOE
peuienue, aecteus. llpeacrapinenne pe3ynbTaToB MAPHOM, TPYIIIOBOM 1€ TEIbHOCTH.
[MoaroToBka cooOUIeHUI U JOKIAI0B. YYacTHE B TUAJIOTE B COOTBETCTBUU C IPABUIIAMU
PEUEBOro MOBEICHHUSI.

Crartuka.



Teopus: bnok. Peryar. PaBHOBecHEe TBEPABIX TEJ. Y CI0BUSA paBHOBECHS. MOMEHT CHIIBL.
[TpaBuino MmomenToB. LlenTp TsxecTu. McciienoBanre pa3inuHbIX MEXaHUYECKUX CUCTEM.
KoMOuHMpoBaHHbBIE 33a/1a4H, UCTIONB3YS YCIOBHS PAaBHOBECHS.

Ilpaxmuxa: V3roroBienne paboTaroliei cucTeMbl OJIOKOB.
Xapakmepucmuka OCHOBHBIX 8UO0E 0esIMENbHOCIIU:

Amnanu3 Tabmu, rpadukos, cxem. [Torck 00bsicHeHNS HabIO1aeMbIM COOBITHAM. OTipeiesieHne
CBOMCTB MPUOOPOB MO YePTEKaM U MOJEIAM. AHAIIN3 BOSHUKAIOIINX MPOOJIIEMHBIX CUTYaIUH.
Ha6mronaTe neiicTBue mpocThiXx MexaHU3MOB. [103HaKOMHUTHCS ¢ PU3HUECKON MOIETIBIO
«abcooTHO TBEPIOE Teso». PemmaTte 3a1aun Ha MpUMEHEHHe YCIoBUsA(IIpaBUia) PaBHOBECHS
peruara. [IpuMeHaTs ycnoBue (IIpaBuiio) paBHOBECHS pblyara Jjisi OObsICHEHUSI IEHCTBHS
pa3IMYHBIX HHCTPYMEHTOB, UCIIOJIB3YEMbIX B TEXHHUKE U B ObITY. COOpKa mpuOOpoB U
KOHCTpYKUuH. Mcnonb3oBanue nu3aMepuTeNbHbIX IPUOOPOB. BhinoaHeHune 1a00opaTopHbIX U
MPAaKTUYECKUX paboT. JlnarHocTuka u

ycTpaHEeHHEe HencIpaBHOCTeN MpuOOpoB. BricTpanBaHue runore3 Ha OCHOBAHUU UMEIOIIMXCS
naHHbIX. KoHCTpynpoBaHue u MoenupoBanue. BelnonHenne 3a1anuii o
YCOBEPILIEHCTBOBAHMIO MPHOOPOB. Pa3paboTka HOBBIX BapuaHTOB ONBITOB. PazpaboTka u
MIPOBEPKA METOJUKH SKCIIEPUMEHTAILHON pabOTHI.

Pabota B ManbIx rpynmax. AHaIU3HPYIOT, BRIOUPAIOT M 00OCHOBBIBAIOT CBOE PEIIICHHUE,
nercteus. [Ipencrasnenue pe3ynbTaToB IApHOH, IPYIIIOBOM AeATenbHOCTH. [logroroBka
coo01eHui 1 AokIag0B. OCYIIECTBIAIOT CAMOOLIEHKY, B3aUMOOIICHKY ACSITEIbHOCTH. YUacTue
B IMAJIOT€ B COOTBETCTBUU C MPABUJIAMH PEYEBOI0 NTOBEACHMS.

8 kiacc
TenoBble sIBJIEHUS.

TermnoBoe pacmupenue tei. IIpoleccsl miaBieHus: 1 OTBEPAEBAHUS, UCTIAPEHUS U
KoHAeHcauu. Temmonepeaayda. BiaxkHocTh BO3iyXa Ha pa3HbIX KOHTHHEHTAX.
Hemoncmpayuu: 1. Habnronenue tasHus iap1a B Bojie. 2. CKOPOCTH UCTIAPEHHS PA3TUUHBIX
)uakoctel. 3. TeroBblie ABUTATENH OYIYIIETO.

Jlabopamopnvle pabomei (¢ HcoNb30BaHUEM o0opynoBanus «Touka pocta»): 1. 3meHeHus
JUTMHBI TeJla TIPY HarpeBaHUU U oxJaxaeHuu. 2. OTiuBKa napagmHOBOTO CoIaTUKA. 3.
Ha6mronenue 3a nminaBnenueM ibaa 4. OT 4ero 3aBUCUT CKOPOCTh UCTIAPESHUS JKUIKOCTH? 5.
Ha6J'IIO,Z[eHI/I€ TCHHOHpOBOI{HOCTI/I BOAbBI U B03I[yxa.

Xapakmepucmuka OCHOBHBIX 8UO0E 0esITMENbHOCIIU:

CamocrosTenbHO (HOpMYTUPYIOT IO3HABATENBHYIO 3a/1a4y. YMEIOT C TOMOIIBIO BOIIPOCOB
n00BIBaTh HEOCTAIONTYIO HHGOpMaIHio. Mcroib30BaHNE N3MEPUTETBLHBIX TPHOOPOB.
BremonHeHne 1abopaTopHBIX U IPAKTHYECKUX padoT. JuarHocTuka U yCTpaHeHHE
HEUCIpaBHOCTEH MPUOOPOB. BricTpanBaHue runore3 Ha OCHOBAaHUH UMEIOIINXCS TaHHBIX.
KonctpynpoBanue u MogenpoBaHue.

BrimonHeHue 3aaHuii Mo ycoBepIIeHCTBOBaHHIO MpruOopoB. Pa3paboTka HOBBIX BapHaHTOB
ombITOB. Pa3paboTka 1 poBepKa METOUKH YKCIIEPUMEHTAILHOU paboThl. PaboTa B Mabix
rpynmnax. AHaJIU3UPYIOT, BHIOMPAIOT U 0OOCHOBBIBAIOT CBOE pellieHUE, 1eHCTBUS.
[IpencraBnenue pe3yabTaToB MAPHOW, TPYIIIOBOM JESITEALHOCTU. Y YaCTUE B JUAJIOTE B
COOTBETCTBUHU C MPaBUIAMH PEUYEBOTO

MOBE/ICHUS.

dJIeKTPUYeCKUe ABJICHUS.



Muxkpomup. Moaenu atroma, cymiectBoBanime 10 Hadana XIX. Uctopust OTKpBITUS U JEeHCTBUS
rajgbBaHUYECKOTo dJemMenTa. Mctopus coznanus snexkrpodopHoit mamuHbl. OnbIT Bonbra.
DJIEKTPUUYECKUI TOK B AIEKTPOJIUTAX.

Hemoncmpayuu: (¢ ncnojb3oBaHueM odopynoBanus «Touka poctay)

1. Mopenu atromoB. 2. 'aibBaHUYECKUE 3JIEMEHTHI. 3. DieKTpodopHOi

MaiuHbl. 4. OnbiTel BonbTa v I'anbpBanu.

Jlabopamopnvle pabomei: 1. Co3naHue TaTbBAaHIYECKHUX JIEMEHTOB U3 IMOJAPYYHBIX CPEICTB. 2.
DIEKTPUUECKUN TOK B )KUAKOCTSAX CO3AAHUS «30JI0TOTO KIIIOUUKA) .

Xapakmepucmuka OCHOBHBIX BUIOB JCATCIbHOCTH:

VYrpaBisiioT cBOe 03HaBaTEIbHON U y4eOHOU 1eATEIbHOCTHIO TOCPEACTBOM OCTAaHOBKH
LeJeH, TUIAHUPOBaHUsL, KOHTPOJISL, KOPPEKIIUH CBOUX JICMCTBUM U OLICHKU YCIIEIIHOCTH
ycBoeHHs. CpaBHMBAIOT CIOCO0 U pe3ysIbTaT CBOUX AEHCTBUI ¢ 00pa3IioM - THUCTOM
conpoBoxaeHUst. OOHapyKUBaIOT OTKIOHEHUA. OOTyMBIBAIOT IPUUUHBI OTKJIOHEHUH.
OcCymecTBIAI0OT CAMOKOHTPOJIb U

B3aMMOKOHTpOJIb. Mcrionb30BaHe n3MepUTENbHBIX TPUOOPOB. BeinoaHeHne 1abopaTopHbIX U
MpaKTUYEeCKHX padoT. J{uarnocTuka u ycTpaHeHHe HeHCIpaBHOCTE! MpubopoB. BeicTpanBanue
TUIIOTE3 HA OCHOBAaHUU MMEIOIIMXCS NaHHBIX. KOHCTpyHpOBaHue U MOIEIUPOBAHUE.

3JIeKTp0MaFHI/ITHbIe ABJICHUA.

MarnuTHOe 1moJje B BemecTBe. MaruutHas anomainusi. Marautaeie Oypu. PaznoBuaHocT
AJIEKTPOM3MEPUTEIBHBIX PUOOPOB. Pa3HOBUIHOCTH 3IIEKTPOABUTATEIICH.

Hemoncmpayuu (¢ ucnosib3oBanueM ooopyaoanust «Touka pocra»): 1. HarsagHocts
IIOBCACHUA BCIICCTB B MAarHuTHOM II0JIC. 2. Hpe?;eHTaLII/II/I (6]

MarHUTHOM M0Jjie 3eMJIM U O MarHUTHBIX Oypsix. 3. JleMoHCTpalus pa3HOBUIHOCTEN
IMEKTPOU3ZMEPUTENHHBIX TPUOOPOB. 4. HarmsiiHOCTh pa3HOBUIHOCTEH DIIEKTPOBUTATETICH.
Jlabopamopnwvie pabomsi: 1. ViccnenoBanne pa3inyHbIX AIEKTPOU3MEPUTEIBHBIX TPHOOPOB.
Xapaxkmepucmuka 0CHO8HBIX 8UO08 0esIMENbHOCMU!

VrpaBistoT cBOel T03HABATEILHON M YI€OHOU e TEIHFHOCTHIO MOCPEACTBOM IMMOCTAHOBKH
LesneH, TUIAHUPOBAHUSI, KOHTPOJISI, KOPPEKLIUU CBOUX JICCTBUM U OLIEHKH YCIEIIHOCTH
ycBoeHUs1. CpaBHHMBAIOT CITOCOO M PE3YNIbTAT CBOUX ACHCTBUI ¢ 00pa3IoOM - JTUCTOM
conpoBoxacHust. OOHAPYKUBAIOT OTKIOHEHUs. OOIyMBIBAIOT TPHUUNHBI OTKIOHEHUH.
OcCymIecTBISAIOT CAMOKOHTPOJb U

B3aMMOKOHTPOJIb.

Onruyeckue siBJICHUSA.

Wcrounuku cBera: TCIIJIOBBIC, TIOMUHECCHCHTHBIC, HCKYCCTBCHHBIC. 3rorosienue KaMCpHhI -
00CKypa 1 HCClIeIOBaHNE U300paKeHUS C IIOMOIIBIO MOIeNTd. MHOTOKpaTHOE H300pakeHne
MpeaIMeTa B HECKOJIBKUX IJIOCKUX 3epKajax. M3roTOBUTH MEPUCKOI U ¢ €r0 TOMOIIBIO MPOBECTH
HaOmoaeHus. [IpakTHUECKOE NCTIOIh30BaHUE BOTHYTHIX 3€pKall. 3pUTEIbHBIC WILTIO3HH,
MIOpOXKIaeMble

npejJoMiIeHueM cBeta. Mupaxu. Pa3Butre BOJIOKOHHO#H onTukH. Mcnonp30BaHHe 3aKOHOB CBETa
B TCXHHUKE.

Jemoncmpayuu(c ucnonb3oBaHueM odopyaoBanus «Touka pocTay)

1. Pa3nyHble HICTOYHHMKH CBETA. 2. I/I306pa>KeHHe npeaMeTa B HECKOJIbKUX



IJIOCKHX 3epkanax. 3. M300paxeHne B BOTHYTHIX 3epkanax. 4. Mcmonp3oBaHue BOJTOKOHHOM
ONTHKHU. 5. YCTPOUCTBO (hoTOanmapaToB, KHHOMPOEKTOPOB, KAJICHIOCKOIIOB.

Jlabopamopnvle pabomei: 1. I3roToBiieHnE KaMephbl - 00CKYpa U UCCIIEIOBAHNE H300PaXKEHNUS C
nomouiso Mojen. 2. [Ipaktuueckoe npuMeHeHne Iockux 3epkai. 3. [IpakTuueckoe
WCIOJIb30BaHNE BOTHYTHIX 3epKai. 4. U3roToBieHue MeprcKona U HAOIIOACHHUS ¢ TTIOMOIIIBIO
MO/IEJIH.

Xapakmepucmuka OCHOBHBIX 8UO0E 0esIMENbHOCNUL:

VYrpaBmstoT cBOel MO3HABATEILHON U YI€OHOM eI TEIIBHOCTHIO MTOCPEICTBOM MTOCTAHOBKU
Lesnel, IUIAaHUPOBaHUSI, KOHTPOJISI, KOPPEKLUU CBOUX JICMCTBUM U OLICHKU YCIEIIHOCTH
yCBOCHUS. BeIensaroT u GopMyIupyroT MO3HABATEIBHYIO 11€)1b. BBIIEIAIOT KOTMYECTBEHHBIC
XapaKTePUCTUKU O0BEKTOB, 3a/laHHbIe clloBaMU. [[pUHUMAIOT MO3HABATENBHYIO 1I€b U
COXPAHAIOT €€ ITPH BBITIOJTHCHUA

yueOHBbIX neicTBuil. OCcOo3HAIOT CBOM JAeHCTBUA. FIMEIOT HaBBIKM KOHCTPYKTUBHOTO OOIICHUS B
MaJbIX IpymIax.

Yes10BeKk U mpupoaa

ABTOMAaTHKa B HaleH *KU3HU. [IpuMepbl HCIIOIB30BaHUs AaBTOMATUYECKUX YCTPOMCTB B HAYKE,
Ha TIPOU3BOACTBE U B ObITY. CpeacTBa cBsi3u. Panno u teneBuaeHne. AnbTepHaTUBHBIC
WCTOYHHKH dHEpruu. Busl anextpocranumii. Heo6X0AMMOCTh S5KOHOMUHY PUPOJTHBIX PECYPCOB
Y UCTIOJIb30BaHUS, HOBBIX DKOJIOTMYHBIX M 0€30MacHbIX TexHoNMoruil. Hayka u 6e30macHOCTh
JHOACH.

Jemoncmpayuu: 1. boTromaTepuanbl U CIaiabl O TEME.
Jlabopamopuwvie pabomei.: 1.VI3ydeHne NelCTBHUI CPECTB CBSI3H, PAJIUO U TEICBUICHUS.
Xapaxkmepucmuka 0CHOBHBIX 8UO08 OesIMENbHOCTIL

CamocTosTeIbHO (GOpMYITHPYIOT TIO3HABATEIBHYIO 3a1auy. YMEIOT (MK Pa3BUBAIOT)
CIIOCOOHOCTB C IOMOMIBIO BOIIPOCOB J10OBIBATh HEJOCTAIOLIYIO HH(POPMALHIO.

9 kjace

Kunemarnka

Crioco0OsI onricaHust MEXaHUIECKOTO BkKeHMs. CucteMa otcuerta. [IpsMonnHetHOe TBHKEHHE.
[IpsiMonuHETHOE paBHOMEPHOE IBHXKEHUE I10 IIIOCKOCTH. [IepeMelieHne u CKopocTh IIpu
PaBHOMEPHOM INPSIMOJINHENHOM JIBHKEHHUH I10 TNIOCKOCTH. OTHOCUTEIBHOCTD IBHKEHUS.
Cnosxenue nerxeHuil. [IpuHuun HesaBucumMocTy ABMkeHU. KpruBonnHeliHOe JBUKEHHE.
JIBrkeHue Tela, OpOIIEHHOTro MO YIJIOM K TOpU30HTY. PaBHOMEpHOE IBUkKEHUE 110
OKpPY’KHOCTH. YTJI0Basi cKopocTs. [lepron u yactora BpameHnus. CKopocTb

U YCKOPEHHE IIPH PAaBHOMEPHOM JIBHKCHHUH 110 OKPYKHOCTH.

JlabopamopHuie pabomyi(c HeNoIb30BaHueM o6opynoBanus «Touka pocray):

N3y4yeHue aBuxkeHUs: CBOOOJHO MaaloIero Tea.
N3yuenne JBUKEHUS 110 OKPYKHOCTH.
IIpumepHvle memol RPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

OnpeneneHre CKOPOCTH PABHOMEPHOTO IBMXKEHUS IPU UCIIOJIb30BAHUU TpEeHaxepa «Oeropast
JIOPOXKKAY.

HcTopuueckast peKOHCTPYKIUS ONBITOB [ asuiies mo onpeaeneHuto YCKOpeHus cBOOOIHOTO
MaJIeHus TeJl.



[puHiune! paboThl NPUOOPOB I UBMEPEHUS CKOPOCTEH U YCKOPEHUIA.

[Ipumenenne cBOOOIHOTO MAJEHUS ISl U3MEPEHUS PEAKIIH YeI0BEeKa.

Pacuer TpaekTopuu IBUKEHH NIEpCOHaXel pacckazos P.Pacmy.

Xapaxkmepucmuka 0CHOBHbIX 8U008 0esAmeNbHOCHU. YTEHHE U 00CYXKIEHUE TeKCTa cTaTen
UHTEpPHET-CalTOB, 00CYKAEHNE AOKJIAI0B U MPE3EHTAIN, COCTaBIEHUE U PELIeHHe 3a1aY,
obcyxaenue crmoco0oB pemnieHus (moaroroska k OI'D no ¢usuke).

JlnHamMuka

HNuepumansubie cuctemsl otcyeTa. Cuita. 3akonbl HetoToHA. [[BHkEeHUE Tela Mo AeMCTBUEM
HECKOJIbKUX CHIJI. I[BI/I)KGHI/IG CUCTEMBI CBsA3AaHHBIX TECJI. I[I/IHaMI/IKa PaBHOMCPHOI'O JABUIKCHUS
MaTepHaIbHON TOUKHU MO OKpYKHOCTU. Kitacchl cuit. 3aKOH BCEMHPHOTO TATOTeHUS. [[BrokeHue
IIJIaHECT. I/ICKyCCTBeHHBIC CIIYTHHKHU.

Conneunas cucrema. Mctopus pa3Butus npeactabiieHnil o Becenennoi. CTpoeHne U 3BOTIONUS
Bcenennoii.

Jlabopamopnule pabomei(c ucmoJib30BaHHeM obopyaoBanus «Touka pocray):

N3mepenne maccel T€1a ¢ UCMOJIb30BAHUEM BEKTOPHOTO Pa3ioKeHus cuiibl. M3yueHue
KMHEMAaTHUKU U IMHAMUKH PaBHOYCKOPEHHOTO BHKEHUS (Ha mpuMepe MauHbl ATByaa). 1
3y4EHUE TPEHUS CKOIBKEHHUS.

pruepﬁbze membvl NPpOEKMHbIX U UCCne008amenbCKux pa60m.‘

Hcropuueckas pekoHCTpyKLUs onbITOB KynoHna 1 AMOHTOHA MO ONPEIETICHUIO0 BETMYMHBI CUIIbI
TPEeHUS CKOJIbKeHHUs. [lepBble HCKYCCTBEHHbIE CITYTHUKH 3E€MIIH.

Kak otnnyarorcst MeXxaHMueCKUE NPOLECcChl Ha 3emMile OT MEXaHMUECKHUX MPOIIECCOB B KocMoce?
Tena CosniHeuHOM cucTeMbl. OTKpPBITHSA HAa KOHYUKE TIepa.

Xapakmepucmuka 0CHOBHbIX 81008 0eslmelbHOCHU. YTEHHE U 00CYXK/IeHUE TEKCTa CTaTen
WHTEPHET-CATOB, 00CYKICHHE JOKIAIOB U IPE3CHTAIIHIA, COCTABIICHUE U PEUICHUE 3a/1a4,
obcyxaeHue crmoco0oB pemnieHus (moaroroska k OI'D no ¢usuke).

I/IMl'ly.]'Ibc. 3akoH COXpaHECHHUS UMITYJIbCA

Nmnynbsc. 3MeHeHne umnysbsca MaTepualibHOM Touk. CrcteMa Ten. 3aKOH COXPaHEHHUs
HMITYJIBCA.

HpuMeprle membsl NPpOEeKmMHblX U UCCe008amMeNbCKUX pa60m:

PeaktuBHOe nBuxxkeHue B npupope. Paccienoanue JTII ¢ moMonipio 3aKkoHa COXpaHEHUS
HAMITYJIbCA.

Xapakmepucmuka 0CHOBHbIX 81008 OesimelbHOCHU. 9TEHHE U 00CYX/ICHUE TEKCTa CTaTen
WHTEPHET-CANTOB, 00CYKIEHHUE TOKIAI0B U MPE3CHTAIIMI, COCTABICHHE U PEIICHUE 3a/a4,
obcyxaeHue crnoco0oB pemenus (moarotroska k OI'D mo duzuke).

Craruka

PaBHoBecue Tesma. MOMEHT criIbl. Y CIIOBUSL paBHOBECHS TBEPAOTO Teua. IIpocTeie MEXaHU3MBI.
Jlabopamopnule pabomvi(c HCIOJIb30BaHHEM 00opyaoBanus «Touka pocray):
OmnpeneneHue HEHTPOB MACC PA3IMYHBIX TEJ (TPH CHOCO0a).

IIpumepnvie memvl NPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:

[IpumeHeHne TpOCTHIX MEXaHU3MOB B CTPOUTEIILCTBE: OT 3EMJISIHKH 710 HeOocKpeba.
HccnenoBanue KOHCTPYKIMU BEJIOCUIIEA.



Xapakmepucmuka 0CHO8HbIX 8U008 OesameNbHOCU. YTEHHE U 00CYXK/IeHUe TeKCTa cTaTel
HMHTEPHET-CalTOB, 00CYKICHUE TOKJIAI0B U NIPE3CHTAINI, COCTaBICHUE U PEIICHUE 3a/1ad,
o0cyxeHue crnoco6oB perienus (nmoaroroska k OI'D no gusuke).

Mexannyeckue K0J1e0aHUA U BOJIHbBI

Mexanunueckue konebanus. [IpeodpazoBanue sHePTUU MPU MEXAHUYECKUX KOJICOAHUSX.
MareMaTHuecKuil 1 pyKUHHBINA MasTHUKU. CBOOOTHBIE, 3aTyXalOIINE U BHIHYK/ICHHBIC
koseOanus. Pezonanc. Mexannyeckue BOJIHBL. J[JTMHA ¥ CKOPOCTH BOJIHBI. 3BYK.

Jlabopamopnule pabomei(c HCMoJIb30BaHHEM 06opyaoBanus «Touka pocray):
N3yuenne konebaHuii HUTSIHOTO MasTHUKA.

HpuMeprze membsl NPOEeKMHbIX U UCCIe008AMENIbCKUX pa60m:

CrpyHHBIE My3bIKaJIbHBIE HHCTPYMEHTHI. KonebarenbHble CUCTEMBI B IPUPOJIE U TEXHUKE.

Xapakmepucmuka 0CHOBHbIX 81008 OesimelbHOCHU. YTEHHE U 00CYXKICHUE TEKCTa CTaTen
WHTEPHET-CANTOB, 0OCYKIEHHUE TOKJIAI0B U MPE3CHTAIINI, COCTABICHHUE U PEIICHUE 3a/1a4,
obcyxaeHue crnoco0oB pemenus (moarotoska k OI'D mo ¢uzuke).

DJIeKTPOMATHUTHBIE KOJIe0aHUs U BOJHbI

[TepemennsIit snekTpuyecknii Tok. KonedarenbHbiit KOHTYp. BeHYKIeHHBIE 1 cBOOOHBIE DM
kosebanus. DM BOJHBI U UX CBOICTBA.

prwepﬁbze membvl NPpOEKMHbIX U UCC1e008amMenbCKUx pa60m:

[IpuHUUMIIBI paguoCBsA3U U TeneBUuaeHUsA. Bausnue DM uznydeHuil Ha *KUBbl€ OpPraHU3MBbI.
MsroroBiieHne yCTaHOBKY ISl IEMOHCTPALIMKU ONBITOB 10 DMMU.
OnexkTpomarautHoe uznydenne CBU-neun. Mctopruueckas peKOHCTPYKIUS ONBITOB AMIiepa.

Xapakmepucmuka 0CHOBHbIX 81008 OesimelbHOCHU. YTEHHE U 00CYX/ICHUE TeKCTa CTaTen
WHTEPHET-CATOB, 00CYKICHHE JOKIAIOB U TIPE3CHTAIIHIA, COCTABJICHUE U PELICHUE 3a/1a4,
obcyxaenue crmoco0oB pemnierus (moarororka k OI'D no ¢usuke).

Ontuka

Ucrounnku cBera. JleiicTBUs cBeTa. 3aKOH MIPSIMOJIMHEMHOTO PAaCIIPOCTPAHEHHUS CBETA. 3aKOH
oTpaxkeHus cBeta. [loctpoeHne n300paskeHHii B TNIOCKOM 3epKalie.

3aKOH NpEeJIOMJIEHUS CBETA Ha IUIOCKOM rpaHULIe ABYX OAHOPOIHBIX MPO3PAUHBIX CPE.
IIpenomnenue ceera B mpusMe. Jucnepcus cBeTa. SIBjaeHue oJIHOro BHYTPEHHET0 OTPAKECHMUS.
JInnsel. Tonkue nuH3bl. [locTpoeHne n3obpaxkeHuil, co3gaBaeMbIX TOHKUMU JHH3aMU. ['11a3 u
3penue. OnTuyeckre npuoopkI.

Jlabopamopnule pabomei(c MCMoOJIb30BaHHEeM 00opyaoBanus «Touka pocray):

DKCIepuMeHTaIbHas POBEPKa 3aKOHA OTPAKEHUS CBETA.
N3mepenne nokazaresis MPeIOMIICHUS BOJIBI.

N3mepenne GoKyCHOT0 pacCTOSHUS COOUPAFOIICH JIMH3HI.
Ipumepnvie membl NPOEKMHBIX U UCCIE008AMENLCKUX PADOM.
Hcropust uccienoBanusi CBETOBBIX SBJICHHA.

Hcropuueckas peKoHCTpyKIus Teneckomna ["anumest.
Hsrorosiienne xajaeuaocKora.



Xapaxmepucmurxa 0CHOBHBIX U006 OesimelbHOCMU. YTCHUE W 00CYKCHHUE TeKCTa cTaTel
HMHTEPHET-CATOB, 00CY)KICHUE TOKJIAI0B U MPE3CHTAIINH, COCTABIICHHUE M PELICHUE 3a/1ay,
obcyxaenue crmocoboB pemienus (moaroroska k OI'D no ¢pusuke).

®du3uka aToMa 1 AaTOMHOI' 0 sAapa

Crpoenue atoma. [lornomnienue u ucnyckanue ceeta aroMamu. Ontuyeckue cekTpbl. OnbIThI
Pezepdopna. [Tnanerapras Mmoaenp atoma. CTpOCHHE aTOMHOTO siApa. 3apsiIOBO€ U MacCOBOE
yucia. SIaepHble CUibl. DHEPIUs CBA3M aTOMHBIX s/1€p. 3aKOH paAOaKTUBHOIO paclaja.
Anba- u 6era-pacnazgsl. [IpaBuna cmemnienus. Snepusie peakuun. [leneHue u CUHTE3 sep.
SAnepnas snepreruka. Mcrounuku sneprun ConHua u 38e31. Perucrpanus siepHbIX U3Iy4eHUN.
Binusinue pagroakTUBHBIX U3TYYEHUN HA AKUBbIC OPTaHU3MBIL. Jl03UMeTpus. IKOJIOTHYECKue
poOIEMBI SIEPHOI SHEPTETUKH.

HpuMeprze membvl nNPpOEKMHbIX U UCC1e008amenbCKux pa60m.‘

Hcropus usydeHnus aroma.
Nzmepenue KIIJI comneunoii 6arapen.
HeBuaumblie n3inyyeHus B CIIEKTPE HArpeThIX TeEIl.

Xapakmepucmuka 0CHOBHbIX 81008 OesimelbHOCHU. YTEHHE U 00CYXK/ICHUE TeKCTa CTaTen
WHTEPHET-CANTOB, 00CYKICHHUE TOKIAI0B U MPE3CHTAIIMI, COCTABICHHUE U PEIICHUE 3a/1a4,
obcyxaeHue crnoco6oB pemenus (moaroroska k OI'D mo duzuke).

®opMbI OpraHu3anuu 00pa3oBaTeILHOTO NMpomecca:

- [pyMIIOBas;
- UHIUBHyallbHas,
- (ppoHTANBHASL.

Benymne TEXHOJOI'Hu:

Hcnonb3yroTest 27IEMEHTHI CIIETYIOLINX TEXHOJIOTHIi: MPOeKTHAs, TPOOJIEeMHOT0 00yueHus,
MH(OPMaIIMOHHO-KOMMYHHUKAIIMOHHAS, KPUTUYECKOTO MBIIIUICHUS, TIPOOJIEMHOTO0 AUAaJIora,
UTPOBasl.

OcHoBHBIE MeTO/AbI Pa0OTHI HA YPOKe:

BeﬂyH_[I/IMI/I METOJaMU 06Y‘IGHI/I$I SABIIAKOTCA: LIEICTI/I‘-IHO-l'[OI/ICKOBOI\;I, METOJ MaTEMATHIYCCKOI'O
MOJCIUPOBaHMA, aKCHOMAaTHYECKHM METOM.

@®opMbI KOHTPOJIS:

Tax Kak 3TOT Kypc SBISETCS JOMOJHUTEIBHBIM, TO OTMETKA B OaJljlax HE CTABUTCA.
VYyammiics yduTcsl OLlEHUBATh ce0s U APYTHX CaM, YTO MO3BOJISET pa3BUBATh YMEHUS
caMOaHaJIn3a U CIOCOOCTBYET Pa3BUTUIO CAMOCTOSATEIILHOCTH, KaK CBOMCTBY JIMUHOCTH
yuainerocsi. BeisiBieHue IpOMeKyTOUHBIX M KOHEUHBIX PE3YJIbTATOB YUALUXCsl IPOUCXOIUT
yepe3 NPaKTUYECKYIO JeATEIbHOCTh; 3a4ETHBIE paOOTHI:

* TeMaTHYecKasl MoI00PKa 3aj1a4d pa3IMyHOTO YPOBHS CIIOKHOCTH C MPEICTABICHUEM Pa3HBIX
METOJIOB PEIICHUS B BU/IC TEKCTOBOI0 TOKYMEHTA, NMpe3eHTauuu, (-
aHUMAalHH, BUAEOPOJIHKA WiId WED - cTpaHuIbl (caiita)

¢ BBICTaBKa IIPOCKTOB, Hpe3eHTaHHﬁ;

* ICMOHCTpaluA SKCIICPUMCHTA, KadeCTBEHHOM 3aa4u C Ka4€CTBCHHBIM (yCTHBIM HJIM B BUJIC
MPUIIOKCHUSA, B TOM YHUCIJIC, Hpe3eHTaI_II/IeI71) OIMMMCAHUCM IIpOLECCa HA 3aHATUH, (I)CCTI/IBaJ'Ie
OKCIICPUMCHTOB;, (bI/ISI/I‘-ICCKI/Ie OJIMMITHAIbI



KanenaapHo-temaTuyeckoe NJIAHUPOBaHUE [ KJIACC

No | Hata Tema ypoka HUcnosabn3oBanue IIpUM
o | TPOBCICHI 000py/10BaHKS IIEHTPA e4aHu
/ eCTeCTBEHHOHAYYHOI U e
1 | [yan | ®2KT TeXHOJI0THeCKOi
HalNpaBJIeHHOCTeil
«Touka pocra»
1. BBenenue (14)
BBognoe 3anstue. Llenu u 3amaun Kommsroteprnoe o6opynoBanme
1 Kypca. Texnuka 6€301macHOCTH.
2. Posib 3KcTIEpUMEHTA B KU3HH YesioBeka (34)
2 Cucrema eIMHUII, TIOHSATHE O KomnerotepHoe o6opyaoBaHue
TPSIMBIX ¥ KOCBEHHBIX H3MEPCHHSX
Du3nuecKuil SIKCIIEPUMEHT. O6opynoBanue AJis
Bunsl puzndgeckoro sKkCrepuMeHTa. JIeMOHCTpaIui
3 [TorpemHocTh M3MepeHus. Buapl
NOTpelIHOCTEN u3Mepenus. Pacuér
NOTPENTHOCTH U3MEPEHHUSL.
JlabopaTopHnas pabota O6opynoBanue 1is
«3mepenne o6beMa TBepAOro nabopaTOpHBIX padoT U
4 tenay. [IpaBuna odhopmiaeHus YUEHUYECKUX
1a60paTopHOI pabOTHI. OIIBITOB
3. Mexannka (84)
PaBHOMEpHOE 1 HEpaBHOMEPHOE Ob6opynoBanue Jyis
5 JIBUKCHMSI. nabopaTopHBIX  pabdoT u
YUEHUYECKUX
I'padmueckoe npencraBieHue OTIBITOB (Ha Oase
6 JIBVKEHUS. KOMIUIEKTOB 1151 OI'9)
7 Pemenue rpaduueckux 3aaau,
pacueT myTH U CpeHEH CKOPOCTH
HEPABHOMEPHOTO JIBUKCHHUS.
[onsiTve MHEPITUU U UHEPTHOCTH.
8 [lenTpoOerxHas cuia..
9 Cwuia ynpyrocTtu, cuia TpeHus O6opynoBanue 1is
JlabopaTopHnas pabota 71a00paTOPHBIX pabot u
10 «HccnenoBanue 3aBUCIMOCTH YUEHUIECKUX
CHWJIBI YIIPYTOCTH, BOSHHUKAIOIICH B OTIBITOB (Ha Oaze
NpYKUHE, OT CTETIEHU AePOopMaLuu KOMIUIEKTOB Jij1s1 OI'D)
NPY>KUHBD.
JlaGopaTopHnas pabota
«Ormpenenenue kKodppuImeHTa
11 TpPEeHHs Ha TPUOOMETpEN.
JlaboparopHas pabora O6opynoBanue 11t
12 «HccnenoBanre 3aBUCUIMOCTHU CHITBI n1abopaTopHBIX padboT U
TPECHHSI OT CHUIBI YUECHUYIECKUX
HOPMAJIbHOTO IaBJICHUS». OTIBITOB

4. I'mapocraTuka (124)




13 [InotHoCTh. 3aaua naps I'epona O6opynoBanue ams
JIEMOHCTPALI
14 Pemenue 3aga4 noBhIIIEHHOMN
CJIO’)KHOCTH Ha pacyeT INIOTHOCTH
BEIICCTBA.
Pemrenue 3a1a4 noBbIIICHHON O6opynoBanue 1ist
15 CJIOKHOCTH JIEMOHCTpPAIHIA
JlaBneHue >KUIKOCTH M Ta3a. 3aKOH
16 [Tackans
17 Coobmarommecs: CoCyIbl.
18 JlaboparopHas pabora O6opynoBaHue 1ist
«M3rorosnenue moaenu (hoHTaHAY 71a00paTOPHBIX PadOT U
JlaGoparopHas pabora yHCHHMCCKHX
19 «M3roToBnenne Moaenu (GOHTaHa» OIIBITOB (Ha 6a3¢ KOMILICKTOB i
20 3akown [lackans. JlaBineHue B ors
JKUJKOCTSAX M ra3ax.
I'mapaBnryeckue MaluHBbI.
CooOmraromnuecst COCy/Ibl.
21 Brrtankusatonias cuina. 3akoH O6opynoBanue ais
Apxumena. JIEMOHCTpALI
JlaGopatopHas padorta Ob6opynoBanue 1715 1a00PaTOPHBIX
22 «BrBIICHEHUE YCITOBUS TUTABAHUS TSI, paboT ¥ YICHUIESCKUX OIBITOB
biok 3amad na 3akoH Ilackas, OGopynoBaHue 11t
23 3aKOH ApXuMena. JIEMOHCTpaLUi
brnok 3aga4 Ha 3akoH Ilackais,
24 3aKOH Apxumesa.
5. Cratuka (104)
25 Bbiok. Peruar. O6opynoBaHue ams
PaBHOBecue TBepAbIX TEN. MOMEHT JIEMOHCTpALH
26 cuibl.lIpaBuino MOMEHTOB.
Hentp Tsxectu. MccnenoBanue O6opynoBanue 11st
27 pa3IMYHBIX MEXaHUYECKUX CUCTEM JIEMOHCTpAIHiA
KoMOunmMpoBaHHbIE 33/1a4H,
28 HUCIIOJIB3YSI YCIIOBUS paBHOBECHUS.
KomOuaMpoOBaHHbIE 3a/1a4H,
29 HCIIOJIb3Ysl YCIIOBUS PABHOBECHS
30 JlaboparopHas pabora O6opynoBaHue 1Ist
«M3rotoBnenue padoTtaromieit n1abopaTopHBIX padboT U
cuctemsl 0110k0B». OopmileHne padoThL. | YHEHUYECKUX
31 PaGota nHan mpoektom «briokm. ONEITOB (Ha 03¢ KOMILIEKTOB /IS
JlaGopaTopHast pabota ors
«M3rotoBnenue paboTaromieit
CHCTEMBI OJIOKOB).
32 JlaGopatopHas padorta OobopynoBaHue 115 TaOOPATOPHBIX
«M3rotoBnenue padboTaromiei paboT ¥ YIEHUYECKUX OMBITOB
CHCTEMBI OJIOKOBY.
33 Odopmienue paboThI. KommerorepHoe o0opynoBanue
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3ammra npoeKToB.




KanennapHo-TeMaTH4yeckoe NJIaHMpoBaHue 8 Kiacce

Ne
o/
o

Jlata
TPOBEICHUS
Iian dDakrt

Tema ypoka

Hcnosb30Banue 000py10BaHMS
LHEHTPA eCTeCTBEHHOHAYYHOI 1
TeXHOJIOTHYeCKOIl HanpaBJeHHOCTel
«Touka pocta»

npume
YyaHHe

1. Beegenue (14)

Bsoanoe 3anstue. Lenu u
3amauym Kypca. TexHuka
0e30MacHOCTH.

KomneroTepHoe o0opyaoBaHue

2. TennoBble siBjaeHus (12 )

Pa3nooOpa3zue TemioBbIx
aBieHui. TennoBoe paclumpeHue

KommsrotepHoe 060opyaoBanme

2 Tell.
JlaGopaTtopHnas pabota O6opynoBanue st

3 «3MeHeHwst JJTUHBI Telia IPU 1a60paTOPHBIX padOT U YICHUYECKUX
HarpeBaHUU U OXJIAXKICHUNY. OIBITOB
Temnonepenaya O6opymoBaHue AT IEMOHCTPAITHI
HaGmronenue

4 TEIUIONPOBOAHOCTH BOJBI U
BO3/IyXa.
JlaboparopHas pabora O6opynoBanue 1Jist
«M3mepeHue yaenbHON 71a060paTOPHBIX padOT U YICHUYECKUX
TEIJI0OEMKOCTH ombITOB (Ha 6a3e KoMIuieKkToB st OI'D
Pa3IMYHBIX

5 BEIIICCTBY.
[InaBieHue u oTBEpACBaHUE.
JlabopaTtopHast pabota «OTnrBKa
napauHOBOTO CONAATUKAY

6
Jlaboparopnas pabora Ob6opynoBanue As
«HabnroneHue 3a riaBJIeHUEM 1a00paTOPHBIX pa0OT U YICHUUECKUX
JbJIa» OTIBITOB

7
Pemenne onmuMnuaHeIx 331249 O6opynoBanue 7151 IEMOHCTpAIUit
Ha ypaBHEHUE TETJIOBOTO

8 Oananca

Pemenue onuMnuaaHbix 3a1a4 O6opynoBaHue 1751 AEMOHCTpAUi
9 Ha pacyéT TETUIOBBIX MPOIIECCOB
10 JlaGopaTtopust kpuctautorpadpuu.

11

I/ICHapeHI/IC 1 KOHACHCAI .

O6opynoBaHue 751 IEMOHCTpAIUi




CoctaB atmMochepsl,
Ha0II0ICHUE TIepexo1a

HCHACBIIICHHBIX ITapOB B

O6opynoBaHue 175 AEMOHCTpAIUi

12 HACHILLIEHHEIE.
BrnaxxHocTs Bo31yXa Ha pa3HbIX O6opynoBaHue 11 IEMOHCTpAITUI
13 KOHTHHECHTaX
3. DnexkTpuyeckue sipiaeHus (84)
Mukpomup. Mozaenu aroma, ObopynoBanue 11t JEMOHCTpAIMNA
14 cymecTBoBaBiue 10 Hagana XIX
Hcropus OTKpBITHS U IEUCTBUS Kommbroteprnoe 06opyaoBanue
15 raJbBaHMYECKOTO JIEMEHTa
Ucrtopus cozpanus
3IEKTPOGOPHOM
16 MaIITUHbI
Omnertel Bonsra. Onextpuueckuit | KommnbrorepHoe o6opyioBanue
17 TOK B AJIEKTPOJIUTAX.
Pemenne onumnuanseix 3a1a4 Ha | OO0pymOBaHUE JIsT IEMOHCTPAITHIA
18 3aKOHBI TOCTOSTHHOT'O TOKA
Hab6ronenne 3aBUCUMOCTH O6opynoBaHue 1751 AEMOHCTpAUi
COMPOTHUBIICHUS MPOBOIHHUKA OT
19 TeMITEPaTYpHbI.
JlaboparopHnas pabora O6opynoBanue st
«Omnpenenenrue CTOUMOCTH 1ab0paTOpHBIX padOT U YICHUUYECKUX
H3PACKOIOBAHHOM onbITOB (Ha 6a3e koMIiekToB st OI'D
AIIEKTPOIHEPTHH
10 MOIITHOCTH TIOTPEOUTEISI U TIO
20 CUETUHKY»
Pemenne onuMnuaaHbIx 3a1a4 O6opynoBaHue 1751 AEMOHCTpAUit
21 Ha TETUIOBOE JCHCTBUE TOKA
4. JneKTPOMarHuTHbIE siBJIeHUs (34)
22 DJIEKTPOMArHUTHBIE SIBIICHUSI. O6opynoBanue st
DNEeKTPON3MEPUTEITHLHBIE JIEMOHCTpAIHiA
npudOpBHL.
23 MarauTHas aHOMaIus. O6opynoBaHue 11 IEMOHCTpAITUI

MarunutHsle Oypu
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PasnoBmgHocTH

3J'ICKTpO)IBI/Il"aTCIICI‘/JI.

5. Onruyeckue siBjeHus (74)

HcTouHuku cBeTa: TEIIOBLIE,

O6opynoBaHue 11 IEMOHCTpAIUi

25 JFOMUHECIICHTHBIE
DKcrepuMEeHT HaOJIO/ICHHE.
MHuorokpaTtHoe n300pakeHne
peMeTa B HECKOJIBKUX MIOCKUX
26 3epKajax.
N3roToBUTH NEPUCKOM H C €T0 O06opynoBaHue 111 IEMOHCTpAITUi
27 MOMOIIBIO MPOBECTH HAOTIOACHUS
[TpakTHUeckoe UCIIONb30BaHKE O6opynoBaHue 751 AEMOHCTpALUi
28 BOTHYTBIX 3€pKaJl
3puTeNbHbIE WILTIO3HH, O6opynoBaHue 751 JEMOHCTpAIUi
MOPOKTAEMBIC PEITIOMIICHHEM
29 cBeta. Mupaxu.
30 Pa3BuTHE BOJIOKOHHOM ONTHKH
Hcnonb3oBaHue 3aKOHOB CBETA B
31 TEXHHUKE
6. YesioBek u npupoaa (44)
32 ABTOMAaTHKa B HAILIEH KU3HH . KomnerotepHoe o6opynoBanue
33 Panuo u tenesunenue
ANbTepHATUBHBIC HICTOUHUKHU
34 SHEpruu. Buibl aneKkTpocTaHIUi
Hayka cerogns. Hayka u
35 0€30I1aCHOCTH JIFOJIEN.




Kaﬂenuapﬂo-TeMaTu'{eCKoe IVIAHUPOBAHUE 9 knacc

No | Tata Tema ypoka HUcnonb3oBanue [IpUMEYaAHUE
MIPOBE/ICHUS
wn | "POBA o0opynoBaHus
LeHTpa
Ilnan | dakr .
eCTeCTBEHHOHAYYH0il
U T€XHOJIOTHYeCKOii
HANpaBJIeHHOCTel
«Touka pocra»
1. Beegenue (1)
BBognoe 3anstue. Llenu v 3agaun | KomnbrotepHoe
1 Kypca. TexHnka 6€30macHOCTH. o0opynoBaHue
2. KunemaTtuka (7 4)
CrniocoOb1 onmcaHust ObopynoBanue st
€MOHCTpALMI
2 MEXaHUYECKOTO ABH>KEHUS a Thatt
[IpsiMonMHEtHOE paBHOMEPHOE O6opynoBanue 1Jis
MOH 15471
IBIKEHUE 10 INIOCKOCTH? ACMOHCTpal
Cmotps
3 M3 KaKkOM TOYKH HAOIIOAATh
OTHOCUTENBHOCTD IBUKCHUS. ObopynoBanue 11t
. E€MOHCTpALNI
4 CioxeHue ABIKEHUI. A Tpan
Jlabopamopnuvie pabomul: OO6opynoBanue Jyis
«M3ydenue IBUKEHUSA CBOOOTHO | JJAOOPAaTOPHBIX pabOT
1 YUEHUYECKHUX
najaroniero tena», «M3zyuenue
OTIBITOB
S) JBUKEHHUS TEJa IO OKPYKHOCTH
Kak u kyna monerena BUIIHEBast ObopynoBanue st
E€MOHCTPALNI
Koctouka? PacueT TpaekTopuun A Thall
JIBUOKEHUS TEJI U IEPCOHAKEN
pacckazos P.Pacms o
6 Mionxay3eHe
Hcropuueckasi peKOHCTPYKLIHS ObopynoBanue J1s
MOH 15471
omnbITOB ["anumnes mo JIeMOHCTpall
OIIPEIEIICHUIO
7 YCKOpEHHUS (.




OmnpeneneHue CKOPOCTU

O6opynoBanue 1Jis

8 PaBHOMEPHOTO JIBUKCHHUS TIPH ACMOHCTpat1H
HCIIONIb30BaHUU TPEHAXepa
«OeroBasi TOPOIKKay.
3. Innamuka (84)
Cuna Bony, cuna yoexxaenus wi | O6opynoBaHue ais
€MOHCTpPALMI
9 cuia - pusudeckas BeIMInHa? a Tpant
Jlabopamopnas paboma: O6opynoBanue s
10 «3MepeHune Macchl Tenay 1abopaTopHBIX paboT
U YYEHHUUECKHUX
11 JIBM>KeHue Tea 1moJ JeCTBUEM OIBITOB
HECKOJIBKUX CHJI
JIBM>KEHHE CUCTEMBI CBSI3aHHBIX ObopynoBanue J1st
€MOHCTPALNN
12 Tel a Tpalt
Jlabopamopnuie O6opynoBanue s
pabomoi: «VI3ydeHne TpeHus 1abopaTopHBIX paboT U
CKOJIBKEHHSD) YUEHUYECKUX
OIIBITOB
13
JluHamMuKa paBHOMEPHOTO OO6opynoBanue 1Jist
14 JBUKEHHSI TIO OKPY>KHOCTHU JIEMOHCTpAIHii
Uctopus pa3zButust ObopynoBanue st
MIPEICTABICHUI JIEMOHCTPALI
o Beenennoit. Conneunas
15 cucrema.
OTKpBITUS HA KOHYHKE TIepa. O6opynoBanue 1Jist
€MOHCTpPALHI
16 [lepBbie HCKYCCTBEHHBIE a Tpatt
CIIyTHUKH 3eMJIN.
4. Amnyabce. 3aK0H coXpaHeHHs1 UMITYJIbca (34)
17 Kax BbI IXTy Ha30BeTe... KomnsroTepHoe
o0opymoBaHue
PeakTtuBHOE NBUXKEHHE B
18 pHUpo/JIe.
Paccnenoanue JATII ¢ momomipio | KomnbroTepHoe
00opyoBaHue
19 3aKOHA COXPaHEHMSI UMITYJIbCA pYA
5. CraTtuka (24)
Jlabopamopnas paboma: ObopynoBanue 1is
«OrmpeieneHue MeHTPOB Mace nabopaTopHBIX padoT

Pa3JIMYHBIX TeJI (TPH crIocoba)y

N YUCHUYCCKUX
OIIBITOB




[TpumeHeHne npocThIX
MEXaHU3MOB B CTPOUTEIILCTBE: OT
3EMJIIHKH 10

KomnerorepHoe
obopyoBaHHe

21 HeOockpeda
6. Mexann4yeckue KoJe0aHUA U BOJHBI (34)
Buibl MAaITHUKOB U X ObopynoBanue J1st
22 KoJIeOaHuit JIEMOHCTpPAIIHIA
23 Yto nepeHocuT BoJiHa?
24 KonebarenpHbie cucTeMBbI B
MIPHUPOJIC U TEXHUKE
7. DNeKTPOMAarHuTHbIE KOJIeOAHUS U BOJIHBI (24)
DKCIepuMEHTaIbHas IPOBEPKa KommnbroTepHoe
o obopymoBaHue
25 cBOMCTB DM BOJH. Py
HccnenoBanue KomnerorepHoe
3JIEKTPOMArHUTHOTO obopymoBaHue
26 nznyyenus CBY-neun
8. OnTuka (44)
. IsroroBiienne Moaenu Kommnsroreproe
. obopynoBaHue
27 Kajeiiockona. Py
DKCIepuMEHTaIbHas IPOBEPKa O6opynoBanue 1Jis
€MOHCTPALMI
28 3aKOHA OTPAKCHHS CBETA. a Tpan
Jlabopamopnas paboma: OO6opynoBanue s
«3mepenue nmokazarens 71a00paTOPHBIX PabOT
U YYCHHUYECKHX
MIPEIOMIIEHUS BOJIBI)
29 OITBITOB
Kak otnnuarorcs mokasarenu ObopynoBanue J1st
MOH: 13071
30 MIPEJIOMJIEHUS IIBETHOT'O CTEKJIa ACMOHCTpaN
9. ®u3uKa aTOMa M AaTOMHOT0 s1Apa (44)
[Tormomenue u ucmyckanue KomnerorepHoe
CBeTa o0opynoBaHue
31 atomamu. Ontudeckue cnektpsl. | Kommbrorepnoe
o0opyaoBaHue
M3mepenue K11/ conmneunoi
32 Oarapen
BrnusiHue pagnoakTHBHBIX
33 U3ITy4EHUH Ha )KUBBIE OPTaHU3MBbI
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Croco0BbI 3aIUTEL OT

paarnOaKTUBHBIX I/ISJIy‘IeHI/Iﬁ
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