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HosicHUuTEIbHASA 3aNIMCKA
Pabovas mporpaMmMa BHEYpOUHOU JEATEILHOCTH MO (U3UKe Ut 7 - 9 KIIacCOB COCTaBIIeHA
Ha OCHOBE MPUMEPHOHN Mporpammsl mo ¢usuke as 7 — 9 kiaccos (mox penakmueit Kysnemosa
A.A.), M.: «IIpocBemienue», 2017 1 COOTBETCTBYET
- ®enepanpsHomy 3akony «O0 obpazoBanuu B Poccuiickoit @enepammm» Ne273-D3 ot 29.12.2012
roja;
-OenepanpbHoMy  00pa3oBaTeNbHOMY — CTaHIApPTy  OCHOBHOTO  o0miero  obpa3oBaHus,
YTBEPKAEHHOMY IpHUKa3oM MuHucTepcTBa 00pa3oBanus U Hayku PO Ne1897 ot 17.12.2010 rona;
-IIpukasy MunucrepctBa oOpazoBanust u Hayku PD Nel577 ot 31.12.2015 r» O BHeceHuu
U3MEHEHUH B (elepanbHblii 00pa30BaTENbHBIA CTAaHIAPT OCHOBHOTO 0OIIEro oOpa3oBaHUS,
YTBEPKACHHBIN TpukazoM MuHucTepcTBa obpazoBanus U Hayku PD» Nel897 or 17.12.2010
rojia»
- [IpumepHOii mporpaMmme 0CHOBHOI'O 00111ero 00pazoBaHust 1Mo (usuke (6a30BbIii ypPOBEHB).
[IporpamMma paccuntana Ha 34 gacoB — 1 yac B Hezemo B 7 kiacce, 34 yacoB — 1 Jac B
Hejelro B 8 kiacce, 34 yaca — 1 yac B Hezenmo B 9 Kjacce.
JanHast pabodas mporpaMma BHEYpOUYHOW JAeATeNbHOCTH To (um3umke mais 7 — 9 KiaccoB
COCTaBJI€HA Ha OCHOBE M C YUYETOM METOJMYECKUMX PEKOMEHJALUN IO CO3JaHUI0 U
(GYHKIIMOHUPOBAHHUIO B 0OIIE00pa30BaTEIbHBIX OpPraHU3aLUAX, PACIOJIOKEHHBIX B CEIbCKOM
MECTHOCTH W MaJbIX TOpOJax, EHTPOB 00pa30BaHUsl €CTECTBEHHO-HAYUYHON M TEXHOJIOTUYHOU
HanpasyieHHocTel («Touka poctay)(yTBep:KIeHbl pacnopsbkeHneM MUHUCTEPCTBA IPOCBEILEHUS
Poccuiickoit ®enepannn ot 12.01.2021 r. Ne P-6) u npenycMmarpuBaeT NpoBEACHUE 3aHATHH C
UCIIONIb30BaHUEM 000pynoBaHus IIeHTpa « Touka poctay

IInanupyemsie pe3yJIbTaThbl OCBOCHUSI IPOrPAMMBI BHEYPOUYHOM JAesiTeIbHOCTH «PU3UKa B
3amaqax» (¢ ucnojb3oBanueM odopynoBanusi «Touka pocra») B 7-9 kiaaccax.

Peanuzamus nporpammbsl CHOCOOCTBYET TOCTHKEHUIO CIIEIYIOIINX Pe3yJbTATOB:
JInunocTHbIE:

B cepe m1HUHOCTHBIX YHUBEPCATBHBIX YUCOHBIX IEHCTBUN yUaIIUXCS:

* yueOHO-TI03HABATEILHBIN HHTEPEC K HOBOMY YYe€OHOMY MaTepHrajy U Criocodam perieHus HOBOH
3a/1a4u;

* OpHECHTAIMSl Ha TTOHMMaHUE MPUYUH yCIeXxa BO BHEYUYEOHOH NeATeThHOCTH, B TOM YHCIIEC Ha
caMOaHaJM3 U CaMOKOHTPOJb Pe3yJbTaTa, Ha aHAJIU3 COOTBETCTBHSI PE3yIbTaTOB TPEOOBAHUSIM
KOHKPETHOM 3a/1a4H;

* CIIOCOOHOCTH K CAMOOIIEHKE Ha OCHOBE KPUTEPUEB YCIICITHOCTH BHEYUEOHON ACSITENFHOCTH;
Obyuarowuiics noay4um 603MONCHOCHb 07151 POPMUPOBAHUA:

* BHYTPEHHEW MO3UIMU IIKOJbHHKA HA YpPOBHE IMOJIOKUTEIBHOTO OTHOUIEHUS K IIKOJE,
MOHMMAaHUS HEOOXOJIMMOCTH YUEHHUS, BBIPAXEHHOTO B Mpeo0IalaHuu yueOHO-TI03HaBaTEeIbHbIX
MOTHBOB;

* BRIPQXKEHHON YCTOWYMBOHN yueOHO-TO3HABATEILHON MOTHBAITUU YUCHUS,

* YCTOWYUBOTO Y4eOHO-TI03HABATEILHOTO HHTEPECa K HOBBIM OOIIIUM CTIIOCOOaM pelieHus 3ajad.

MeTanpeameTHbie:

B cdepe peryasiTuBHBIX YHUBEpPCAIBHBIX YU€OHBIX IEUCTBUN yUaIIMXCS:

* IJIJAHUPOBATh CBOM JEHCTBUS B COOTBETCTBMM C IIOCTABJIEHHOW 3ajadeil U yCIIOBUSIMHU €€
peanu3anny, B TOM YKCIIe BO BHYTPEHHEM IUIAHE;

* YUHUTHIBATh YCTAHOBJICHHBIC MIPABUJIA B TUNIAHUPOBAHUU M KOHTPOJIE CIIOCO0A PELICHNUS;

* OCYLIECTBIISITH UTOTOBBIM M MOIIArOBbI KOHTPOJIb IO PE3yJIbTaTy;



* OIICHWBATh NMPABWIHLHOCTH BBITIOJHEHUS JIEHCTBHS HA YPOBHE aJICKBATHOW PETPOCHICKTHBHOM
OIICHKU COOTBETCTBHSI PE3yJIbTATOB TPEOOBAHUSM JAHHOU 33791 U 33a9HON 00JIacTH;

* QJICKBaTHO BOCIIPHHHUMATH MTPEUIOKEHUS U OIICHKY YYHUTENICH, TOBAPHUIIICH, POAUTEICH U APYTHX
JIIOJIEH;

* pa3nuyath Croco0 U pe3ysIbTaT JACHCTBHSL.

Obyuarowuiics noLy4um 603MOACHOCMb HAYUUMCA:

* B COTPYJHHYECTBE C YYUTEJIEM CTABUTh HOBbIC yUeOHBIC 3a]IauH;

* MPOSIBJISITH IO3HABATEIHHYIO HHUITUATHBY B YI€OHOM COTPYTHHUYECTRBE;

* CaMOCTOSITENILHO aJICKBATHO OIICHWUBATh IPABWJIBHOCTH BBIMIOJHECHUSI JCUCTBUS U BHOCUTh
HE00XO0IUMBbIC KOPPEKTUBBI B HCIIOJTHEHUE KaK 110 X0y €r0 pean3aliy, TaK U B KOHIIE ICHCTBUSI.

B cdepe no3naBaTeIbHBIX YHUBEPCAIBHBIX YUCOHBIX JCHCTBUN yUAIIUXCS:

* OCYUIECTBIISATH MOUCK HEOOXOAMMOW MH(OpPMAIMK AJIs BBIIOJIHEHUS BHEYYEOHBIX 3aJaHHi C
WCIIOJIb30BAHUEM YYEOHOW JUTEpaTyphl U B OTKPHITOM HH(POPMAIIMOHHOM IPOCTPAHCTBE,
SHIUKJIONEINH, CIPAaBOYHUKOB (BKIJIIOYAsh JJIEKTPOHHBIC, IU(PPOBBIE), KOHTPOIHPYEMOM
IIPOCTPAHCTBE

WHurepHera;

* OCYIIECTBJIATH 3aNTUCh ((PUKCAINIO) BELIOOPOUHOM HHPOPMAIIHH 00 OKPYKAIOIIIEM MHUPE U 0 cede
caMoM, B TOM 4ucie ¢ noMousto uHctpymentoB UKT;

* CTPOUTH COOOIIEHUS, IPOEKTHI B YCTHOM M MUCHbMEHHOU (hopMme;

* MPOBOJIUTH CPABHEHHUE U KJIACCU(DUKAIIHIO 110 3aJaHHBIM KPUTECPHUSIM;

* YCTaHABIIUBATh MPUYUHHO-CJIC/ICTBEHHBIC CBS3U B U3y4aeMOM KPYTe SIBJIICHHI;

* CTPOUTH pacCyXIeHHs B (opMe CBSA3M NPOCTHIX CYXICHUH 00 O00bEeKTe, ero CTPOEHHUH,
CBOMCTBAX U CBS3aX;

Obyuarowuiics noay4um 03MONCHOCIb HAYUUMbCA:

* OCYHIECTBIISATh PACHIMPEHHBIN MOUCK WH(OPMALIMU C UCTIOJIB30BAHUEM PECYPCOB OUOMHOTEK U
cetu MHTEpHET;

* 3amuChIBaTh, (UKCUPOBATH WHGOPMALKMIO 00 OKPYXKAMOIIMUX SBICHUSIX C TOMOIIBIO
nHcTpymeHToB KT

* OCO3HAHHO U NMPOU3BOJILHO CTPOUTH COOOIICHHS B YCTHON U MUCbMEHHOH (hopme;

* OCYIIECTBJIATh BBIOOp HambOosee F3(hPEeKTUBHBIX CITOCOOOB pEIICHUs 3a7ad B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUH;

* CTPOUTH JIOTUYECKOE pacCykJIeHHE, BKJIIYAIOIlee YCTAaHOBJICEHHWE MPUYMHHO-CIIEICTBEHHBIX
CBsI3€H;

* MOTYT BBIHTH Ha TEOPETUUECKUN YPOBEHb PEILICHUS 3a]au: pelIeHHE M0 ONPEEICHHOMY IUIaHy,
BJIaJICHUE OCHOBHBIMU MIPUEMAMU PEIICHUS, OCO3HAHMS JCSITEIIbHOCTHU 10 PELIECHUIO 3aauH.

B cepe koMMyHUKATHBHBIX YHUBEPCATBHBIX YUEOHBIX NEHCTBUIN yUaInuxcs:

* aJICKBATHO MCITOJIb30BaTh KOMMYHHUKATHBHBIE, ITPEKIIE BCETO - pEUYEBBIC, CPEICTBA JJIS PEIICHUS
pa3IMYHbIX KOMMYHUKAaTUBHBIX 3a/1ay, CTPOUTh MOHOJIOTHUECKOE COOOIleHHe, BIaIETh
JUAJIOTHYECKON (popMOl KOMMYHHKAIIMH, UCTIOIB3Ys, B TOM YHUCIIe CPEJCTBA W WHCTPYMEHTHI
UKT u gucTaHiMOHHOI0 OOIIEHNS;

* JIOIyCKaTh BO3MOXXHOCTh CYIIIECTBOBAHUS Y JIFOJICH Pa3IMYHBIX TOYCK 3PEHUS, B TOM YHUCIIC HE
COBIMAJIAONIUX C €r0 COOCTBEHHOU, U OPHEHTHUPOBATHCS Ha IMO3UIIMIO TIApTHEpPA B OOIIECHUU U
B3aMOJICHCTBUM;

* YYHUTHIBATh pa3Hble MHEHUS M CTPEMHUTHCS K KOOPAWHAIMU PA3NUYHBIX TIO3UIMHA B
COTPYIHUYECTBE;

* opmynupoBaTh COOCTBEHHOE MHEHUE U TIO3HILIUIO;

* JIOTOBAPUBATHLCS U MIPUXOJUTH K OOIIEMY PEIICHUIO B COBMECTHOM JIEITEIbHOCTH, B TOM YHCJIC
B CUTYallUU CTOJKHOBEHUS HHTEPECOB;

Obyuarowuiicst nOaY4Um 03MONCHOCHb HAYHUMbCSL:

* YYUTHIBATh U KOOPAMHHUPOBATH B COTPYAHHYECTBE OTIUYHBIE OT COOCTBEHHOM MO3UIIUU APYTUX
JIFOJIEHA;

* YYUTHIBATh Pa3HbIC MHEHHS H HHTEPEChl 1 000CHOBBIBATH COOCTBEHHYIO IMO3HIIUIO;



* IOHUMATh OTHOCUTEIHHOCTH MHEHHUH U MOJIXOI0B K PEIICHHUIO MPOOIEMBL;

* apPryMEHTHUPOBATh CBOIO TO3UIMI0O M KOOPJUHUPOBATH €€ C IMO3UIMSIMHU TapTHEPOB B
COTPYJIHUYECTBE MPH BHIPAOOTKE OOIIET0 PEIIeHNs B COBMECTHON ACSITENbHOCTH;

* 3a7aBaTh BOIIPOCHl, HEOOXOAMMBIC JUIsI OPTraHU3alMd COOCTBEHHOW JACSATEIBHOCTH U
COTPYAHUYECTBA C IAPTHEPOM;

* OCYIIECTBIATh B3aUMHBI KOHTPOJIb W OKa3blBaTb B COTPYJAHHYECTBE HEOOXOAUMYIO
B3aUMOIIOMOILIb.

IIpexmeTHbIe:

- OpPHUEHTHPOBATHCS B SBJICHUAX U OOBEKTaX OKPYXKAIOIIETO MHpa, 3HATh TPAHHIBl HX
MIPUMEHUMOCTHY;

- IOHUMATh ONpeeneHnus GU3NUECKUX BEIMYUH U IIOMHUTH OIpeestonme Gopmybl;

- IOHUMATh KaKuM (U3NICCKUM MPUHIIUIIAM U 3aKOHAM TIOTYHHSFOTCS T€ WM UHBIC OOBCKTHI
SIBJIICHUS IPUPOJIBL;

- 3HAHWE MOJICIIM TTOMCKA PEIICHUH I 3a/1a4 10 (PU3HKE;

- 3HAaTh TEOPETUUYECKUE OCHOBBI MATEMATHUKU.

- MPUMEYaTh MOJICIIN SBJICHUM U 0OBEKTOB OKPYIKAIOIIETO MUPA;

- AHAJIM3UPOBATh YCIOBUE 33/1a4U;

- nepeopMyIUpOBaTH U MOJICIUPOBATh, 3AMEHATh HCXOAHYIO 3a71a4y JPYTOi;

- COCTABJIATH IUIAH PELLICHUS;

- BBIIBUTATh U MPOBEPSTH MPEIIAracéMble 1JIs PEIICHUS TUIIOTE3bI;

- BJIaJI€Th OCHOBHBIMM YMCTBEHHBIMH OIEPALUAMU, COCTABISIOLIIMMH [OUCK PELICHUS 3a/1a4uu.

Coaep:xaHue NporpaMMbl BHEYPOYHOM 1eSITeIbHOCTH
7 kjacc

BBenenue. Brognoe 3anstue. llenu u 3amaun kypca. Texauka 0€30MacHOCTH.

PoJib 3xcniepuMeHTa B )KU3HH YeJI0BeKa.

Teopusa: I3yunth OCHOBBI Teopuu morpemHocteld. [lorpemHocT mpsMbIX U KOCBEHHBIX
WU3MEpPEHUI, MaKCHUMajbHasi IIOTPEIIHOCTh KOCBEHHBIX M3MEPEHMH, YUYeT MOIrpelIHOCTEN
U3MepeHuil mpu mnocTpoeHuu rpadukoB. llpencraBienue pe3ynbTaToB H3MEpeHHH B ¢dopme
TaOIMI U TpadUKOB.

IIpakxmuxa: OCHOBBI TEOPUU MOTPEIIHOCTEH MPUMEHSTh MPH BHIMOJHEHUH SKCIIEPUMEHTAIbHbBIX
3aj1a4, MPaKTHYECKUX paloT. (¢ ncmoabp3oBannem obopynoBanus «Touka pocTay)
Xapaxkmepucmuka 0CHOBHbIX 8UO08 0esIMENbHOCTU.

[TpuBoANTE TpUMEpPHl OOBEKTOB M3ydeHUs (GU3UKU (pu3nueckue siBieHHs, (puznyeckoe Teo,
BellecTBO, husndeckoe nose). Habmonats n ananu3upoBath pusndeckue siBieHus (PUKCUpoBaTh
U3MEHEHHUsS CBOMCTB OOBEKTOB, CpaBHMBaThb HUX M 0000mars). [lo3HakoMUTBCS C
HKCIIEPUMEHTAJIbHBIM METOAOM HcciefoBaHus Npupoasl. COopka MpuOOPOB M KOHCTPYKLHUH.
Hcnonb30Banne HM3MEpUTENbHBIX NPHOOPOB. BrimonaHeHHe 1a0OpaTOpHBIX M MPAKTHUECKUX
pabot. JlmarHocThka W yCTpaHEHHE HEHCIPaBHOCTEW MpuOOpoB. BhICTpanBaHWe THUIOTE3 HaA
OCHOBaHUU UMEIOUINXCS JAHHBIX.

Mexanuka.

Teopus: PaBHOMEpHOE U HepaBHOMEpHOE JIBMKEHHUE. | 'paduueckoe nmpeacTaBieHne ABHKEHUS.
Pemenne rpadguueckux 3agad, pacuer MyTH U CPeAHEH CKOPOCTH HEPaBHOMEPHOTO JBHKEHUS.
[Tonstne muepuuu u uHepTHOCTU. LleHTpoOexHas cuna. IlpuMeHeHHe NaHHBIX (U3NYECKUX
MOHSTHUN B KU3HEACATENbHOCTH YenoBeka. Cuia ynpyrocTH, cujia TpeHHs.

Ilpaxmuxa: ccnenoBaHue 3aBUCHMOCTH CHJIBI YNPYTOCTH, BO3HHUKAIOLIEH B MpYyXKHUHE, OT
creneHn aedopmarnui npyxkuHbl. Omnpenenenue kodpduireHTa TpeHUss Ha Tpubomerpe. (¢
HCI0JIb30BaHUHEM o0opynoBanus «Touka pocray)

HccnenoBaHue 3aBUCMMOCTH CHIIBI TPEHUS OT CHJIBI HOPMAJIBHOTO JTaBJICHHUSL.

Xapakmepucmuka 0CHOBHBIX U008 0esTMENbHOCHU.



Amnanu3 tabnui, rpadukoB, cxem. [Touck oObsIcHeHHUS HaOIIOMaeMBIM COOBITUAM. OTpeneeHne
CBOWCTB MPHUOOPOB IO YepTek)aM M MOACHSAM. AHAIN3 BO3HUKAIOMINUX MPOOIEMHBIX CHTYaIHid.
N300pakaTb CUCTEMY KOOpPAMHAT, BbIOMpATh TEIO OTCYETAa U CBSA3BIBATH €r0 C CHUCTEMOMH
KoopauHart. Mcnonap3oBaTh cucteMy KOOPAMHAT JJIsl U3yUEHUS MPSMOJIMHENHOTO JBUKEHHUSI TEa.
C6opka mpubopoB M KOHCTpyKLuH. Mcrnonb30BaHue M3MEpUTENBHBIX MPUOOPOB. BelnonaHeHue
Ja00paTOPHBIX M MPAKTUYECKUX PadoT (¢ mcmoJib3oBaHueM odopynoBanusi «Touka pocrtay).
JluarHocTuka ¥ yCTpaHeHHEe HeHCIIpaBHOCTe! puOopoB. BeicTparBaHue runore3 Ha OCHOBaHUU
uMeImmxcsd AaHHbIX. KOHCTpyupoBaHME W MOJENMpPOBAaHHME. BBINOIHEHHME 3aJaHUN 10
YCOBEpPLIEHCTBOBaHUIO TNpHOOpoB. Pa3paboTka HOBBIX BapuaHTOB ONbITOB. PaszpaGorka u
IIPOBEPKAa METOJUKU IKCIIEPUMEHTaIbHOU paboThl. PaboTa B Mamibix rpymnmnax. AHaIU3UpPYIOT,
BbIOMPAIOT U OOOCHOBBIBAIOT CBOE pelieHue, aeicTBus. IlpeacraBienue pe3yiabTaToB MapHOM,
IPYNIOBON JAESTEIbHOCTU. YYacTHE B JHMAJOr€ B COOTBETCTBUM C IPaBUJIAMHU PEUYEBOIO
IIOBEJICHUS.

I'mapocraTuka.

Teopus: 3akoH Apxumena, 3akoH Ilackais, ruapocTaTuyeckoe AaBJICHHE, COOOLIArOIINECs
COCy/bl, THIPABINYECKUE MAILIUHBI.

Ilpakmuka: 3a0auu: BBITAJKUBAIOIIAs CUJIa B PA3JIMYHBIX CUCTEMax; HpUOOpHI B 3ajadax
(coobmmarommmecs: CoCybl, THAPABINYECKUE MAIIWHBI, phlYaru, OJIOKH).

OKCHEpUMEHTAJILHBIE 3a/1aHUS:

1 )u3mepenue cuisl Apxumena,

2)uzMepeHnue MOMEHTA CHUJIb, IEHCTBYIOLIETO Ha phlvar,

3)u3MepeHuepadoThl CUIIbl YOPYTOCTH HpPHU MOABEME Ipy3a C IMOMOLIBIO MOJBHXKHOIO WIIU
HETOIBM)KHOTO OJI0Ka(C MCMoJIb30BaHueM o0opyaoBanus «Touka pocra»)

Xapaxkmepucmuka 0CHOBHbIX 8UO08 0esIMENbHOCTU.

Ananu3 Tabauu, rpaduxos, cxem. Ilouck oObscHeHus HaOmogaeMbiM coObITusIM. COOpKa
npubOpoB M KOHCTpyKIMi. Mcmonb3oBaHue u3MepUTENbHBIX NpuOOpoB. BrinmonHeHue
71a00paTOPHBIX U MPAKTHUYECKUX paboT. J{MarHocTuka U ycTpaHeHHEe HEMCIPAaBHOCTEN MTPHUOOPOB.
BeicTpauBaHue rumore3 Ha OCHOBAaHMM HUMeOLMXcsd JaHHbIX. KoHcTpyupoBanue u
MoienrpoBanue. Pabota B Majibix rpynmnax. AHaAIU3UPYIOT, BEIOUPAIOT U 00OCHOBBIBAIOT CBOE
pemenue, neictBus. llpeacraBneHue pe3ynbTaToB IMApHOW, TPYNIOBOM JESATEIBHOCTH.
[ToaroToBka COOOIICHHI 1 TOKIAOB. YYacTHE B THAJIOTE B COOTBETCTBUH C NMMPABUIIAMU PEYEBOTO
MOBE/ICHUS.

CraTuka.

Teopus: bnok. Peruar. PaBHoBecue TBepabIX Tell. Y ciioBus paBHOBecus. MomeHT cuibl. IIpaBuio
MomeHTOB. llenTp  Tsbkectu. MccnenmoBaHue — pa3iMYHBIX — MEXaHMUYECKUX  CHCTEM.
KomOuHupoBaHHbIe 3a/1a4u, UCIIONIB3Ys YCIOBHS PAaBHOBECHSL.

Ilpaxmuxka: VI3roToBiieHne paboTaromieil CCTeMbI OJIOKOB.

Xapaxkmepucmuka 0CHOBHBIX U008 0esAMENbHOCIU.!

Amnanu3 tabmui, rpadukos, cxem. [Touck oObsIcHeHNS HaOIIOMaeMBIM COOBITUSIM. OTipeneneHne
CBOWCTB MPUOOPOB IO YepTekaM M MOAENSAM. AHAJIN3 BO3HUKAIOIIMUX MPOOJIEMHBIX CHUTYalUi.
HaGnromate neiicTBHE MPOCTBIX MeXaHW3MOB. [lo3HakOMHTBCS ¢ (U3NYECKOW MOJIETBIO
«a0cooTHO TBEPJOE Teno». Pemare 3amauM Ha NMPUMEHEHHE YCIIOBUA(IpaBUJIa) PAaBHOBECHS
pbryara. IlpumensTs ycnoBue (IpaBWIIO) paBHOBECHs pbluara JUisi OOBSICHEHUS JI€HCTBHS
pa3IMYHBIX MHCTPYMEHTOB, HCIIOJIB3YEMbIX B TeXHHUKE M B ObiTy. COOopka mnpuOOpoB u
KOHCTpyKUMH. Mcnosnb30BaHre HM3MEpUTENbHBIX NPHOOpPOB. BrlmonHeHne m1abopaToOpHBIX U
MPAaKTUYECKUX padoT. J[narHocTrka WMycTpaHEHHE HEUcCIpaBHOCTEH MpuOOpoB. BeicTpanBanue
TUIIOTE€3 Ha OCHOBAaHMM UMEIONIMXCA JaHHbIX. KOHCTpyupoBaHME M MOJICINPOBAHHUE.
BrimonHenue 3aJaHUil MO YCOBEPIIEHCTBOBAHUIO MPUOOPOB. Pa3paboTka HOBBIX BapHaHTOB
onbIToB. Pa3paboTka 1 mpoBepka METOAMKH SKCIIEPUMEHTAIbHON paOOTHI.

Pabora B MasbIX rpynmnax. AHAIM3UPYIOT, BEHIOMPAIOT 1 00OCHOBBIBAIOT CBOE peIlIeHUE, ICHCTBHSL.
[IpencraBnenune pe3yiabTaTOB MMAPHOM, TPYIIOBOM JAeSITeNbHOCTU. [loAroTOoBKa COOOIICHHWIN U
J0K1ag0B. OCyIIECTBIAIOT CaMOOLIEHKY, B3aUMOOLICHKY JEATEIbHOCTH. YdacTue B AMAJIOre B
COOTBETCTBUH C ITPAaBUIIAMH PEYEBOTO TIOBEICHUS.



8 kiaacce

TenioBble SIBJICHUS.
TermmoBoe pacumpenue tei. [Ipouecchl MIaBiIeHUs 1 OTBEPCBaHUs, UCIAPEHUS U
KoHJeHcauuu. Temnonepeaayda. BiaxxHoCTh BO31yXa Ha pa3HbIX KOHTHHEHTAX.
Jemoncmpayuu: 1. Habmronenue TastHus Jibia B BOJIE.
2. CKOpOCTb HCTIAPEHHUS PA3INYHBIX KUIKOCTEH.
3. TerioBbIe ABUTATENH OYAYIIETO.
Jlabopamopnvle pabomel (¢ HCMOJIL30BaHHEM 000pyaoBanns «Touka pocTay)

1. I3MeHeHust ITUHBI TeJla IPU HArpEBAaHUU U OXJIAXKICHHH.
2. OrnuBKa napauHOBOrO CONIATUKA.
3. HaGnronenue 3a riaBieHueM Jbaa
4. Ot 4yero 3aBUCUT CKOPOCTb UCTIAPEHUS KUJKOCTHU?
5. HabnroieHue TenaonpoBOJHOCTH BOJBI M BO3/1yXa.
Xapaxmepucmuka oCHOBHBIX 8U008 OesIMENbHOCMIL:
CamocrosTensHO (HOpMYJIUPYIOT TMO3HABATEIBHYIO 3a7ady. YMEHT C TOMOIIBI0 BOIIPOCOB
noObIBaTh  HefocTarollyro uHpopmanuoo. Mcnonp3oBaHue HM3MEPUTENBHBIX — MPHUOOPOB.
BrimonHenne nmabopaTOpHBIX M TPAKTUYECKUX paboT. JlmarHoctuka W yCTpaHEHUE
HEUCTPaBHOCTeW mpuOOpoB. BeicTpamBaHue TUIOTE3 HAa OCHOBAHWU HMEIOIIUXCS JIaHHBIX.
KoHcTpynpoBanue u MoAeIMpOBaHUE.
BrimonHnenue 3ajaHuil MO YCOBEPIIEHCTBOBaHHMIO MpHOOpOB. Pa3paboTka HOBBIX BapHaHTOB
onbITOB. Pa3paboTka W mpoBepka METOIWKH JKCHEPUMEHTAIbHOW paboThl. PabGora B Mambix
rpynnax. AHaJIU3UPYIOT, BEIOUPAOT U 000CHOBHIBAIOT CBOE pelieHue, aerctud. [lpencrasienue
pe3yJIbTaTOB MAPHOW, TIPYNIOBOM AEATEIBHOCTH. Y4YacTHE B JHAJIOrNEe B COOTBETCTBHM C
MpaBUJIaMU PEUYEBOrONOBEICHHUS.

DJleKTprYecKHe sIBJIeHHUS.

Muxkpomup. Mogenu aroma, cymecrsoBaBimne 10 Hayana XIX. McTopus OTKpsITUA U JIE€HCTBUS
raJlbBAHMYECKOTro 3yieMeHTa. Mcropust cosznmanust anekrpodopHoil MammHbl. OneiT Bosbra.
ONEKTPUYECKUH TOK B 3JIEKTPOIUTAX.

Hemoncmpayuu. (¢ ucnosib3oBanuem odopynopanus «Touka pocray)

1. Monenu atomoB.

2. 'anbBaHUYECKHE PJIEMEHTHI.

3. Pabota snekrpodopHOMaIINHEI.

4. OnbiTel Bonbera u ['anbBanm.

Jlabopamopnwvie pabomoi:

1. Co3gaHue rabBaHMYECKUX 2JIEMEHTOB U3 MOAPYYHBIX CPEJICTB.

2. DNEeKTPUYECKUHN TOK B )KUIKOCTSIX.

Xapaxkmepucmuka OCHOBHBIX BUJIOB J€SITEIbHOCTHU:

VYHpaBisioT CBOEH MO3HABATENBHOM M yueOHOM 1eITeTbHOCTHIO TOCPEICTBOM ITOCTAHOBKH I1eNei,
IUTAHUPOBAHMS, KOHTPOJIS, KOPPEKIMHU CBOMX JACUCTBUM M OLEHKHM YCIEUIHOCTU YCBOEHUS.
CpaBHMBAIOT CHIOCO0 M pe3yJIbTaT CBOMX IEHCTBUH C 00pa3loOM - JIMCTOM CONPOBOXKIICHHS.
OOGHapykuBatOT OTKJIOHEHHS. OOIyMBIBAIOT MPUYUHBI  OTKJIOHEHHH. OCYIIECTBISIOT
CaMOKOHTPOJIb HMB3aMMOKOHTPOJb. VCrmonbp30BaHNe HM3MEPHUTEIbHBIX MPUOOPOB. BrimomHenue
71a00paTOPHBIX U MPAKTHYECKUX paboT. J[narHocTuka u ycTpaHeHHe HEMCIPAaBHOCTEH MPHOOpPOB.
BeicTpanBaHue TruUIoTe3 Ha OCHOBAaHMM HUMEIOUIMXCA JaHHbIX. KoOHCTpynpoBaHue W
MOJICJINPOBAHUE.

DJIEKTPOMATHUTHBIE SIBJICHUS.
MarautHoe Tone B BemiecTBe. MarHwtHas aHoMmanus. MarautHele Oypu. PasHOBHIHOCTH
3JIEKTPOU3MEPUTENBHBIX TPUOOPOB. Pa3HOBUAHOCTHU 3IIEKTPOABUTATENEH.
Hemoncmpayuu (¢ ucnoab3oBanueM odopynoBanns «Touka pocray):
1. HarmsagHOCTE OBEAECHUS BEECTB B MATHUTHOM IIOJIE.
2. Ilpe3eHTanii OMarHUTHOM I10J1€ 3EMJIM U O MarHUTHBIX OYypsiX.



3. JleMoHCTpaIus pa3HOBUIHOCTEH 3IEKTPOU3MEPUTENBHBIX IPUOOPOB.

4. HarnatHOCTh pa3HOBUAHOCTEN 3JIEKTPOABUTATENIEH.

Jlabopamopnvie pabomei: 1. MccnenoBanue pa3IuuHbIX 3JEKTPOU3MEPUTEIbHBIX TPUOOPOB.
Xapakmepucmuka 0CHOBHbIX 8UO08 0eAMeNbHOCHIU.

VYrpasisitoT cBoeil H03HAaBaTENIbHON U y4eOHOM! AesITeIbHOCThIO IOCPECTBOM IOCTAaHOBKH LIEJIEH,
IUTAHUPOBAHMSI, KOHTPOJIS, KOPPEKLMHU CBOMX JAECUCTBUM M OLEHKHM YCIEUIHOCTU YCBOEHHUS.
CpaBHMBAIOT CHOocO0 M pe3ysibTaT CBOMX IEHCTBUH C 00pa3LoOM - JIMCTOM CONPOBOXKJICHHS.
OO6napyxuBatoT  OTKJIOHEHHUs. OOIyMbIBalOT NPUYMHBI  OTKJIOHEHUH. OCyIecTBISIOT
CaMOKOHTPOJIb UB3aUMOKOHTPOb.

OnTuyeckue siBJICHUS.

HcTouHuky cBeTa: TEIUIOBbIE, JIOMUHECLEHTHBIE, HUCKYCCTBEHHbIE. M3roToBiieHHE KaMmepsl -
o0CKypa M HCCIeI0OBaHHE M300paXeHUs C MOMOIIbI MOAETH. MHOTOKpaTHOe H300pa)keHue
IpeIMeTa B HECKOJIbKUX IJIOCKUX 3epKajiaX. M3roTOBUTH MEPUCKON U C €r0 IOMOIIbIO IIPOBECTH
HaOmroneHus. IlpakThyeckoe HCHOIB30BAHME BOTHYTBIX 3€pKall. 3pUTENbHbIE WIUIIO3UM,
MOPOKIaeMbIEIPEIOMIIEHUEM cBeTa. Mupaxku. Pa3BuTre BOJIOKOHHOW ONTUKU. Mcrionp30BaHue
3aKOHOB CBETa B TEXHUKE.

Hemoncmpayuu(c ncnojib3oBanueM ooopynoanusi «Touka pocray)

1. Pa3nnyHble HCTOYHUKY CBETA.

2. N300paxeHnue npeaMera B HECKOJIBKUXIIJIOCKHX 3€pKaax.

3. N300pakeHne B BOTHYTHIX 3€pKajax.

4. Ucrnonb30BaHKE BOJOKOHHOM ONTHKH.

5. YerpoiicTBo ¢oToarnmnapaToB, KHHOIIPOEKTOPOB, KaJIeHJOCKOIOB.

Jlabopamopusie pabomul:

1. U3roToBneHue Kkamepsl - 00CKypa U Mcciel0BaHuE N300paKEHUS C TIOMOIIbIO MOJIEIH.

2. IIpakTyeckoe NpUMEHEHNE TUIOCKUX 3EpKall.

3. IlpakTHyecKkoe UCIOIb30BaHNE BOTHYTHIX 3€pKall.

4. VzroroBneHue nepuckona u HaOIroAeHUs ¢ HOMOIIBIO MOJIEIH.

Xapaxmepucmuka 0CHOBHbIX 8UO08 0esIMENbHOCTU.

VYnpaBisioT CBOel MO3HABATENBHON 1 y4eOHOMH eI TeTbHOCTBIO OCPEICTBOM TOCTAHOBKH IIEJIeH,
IUTAHUPOBAHMS, KOHTPOJIS,, KOPPEKIMH CBOMX AEMCTBUM W OLIEHKH YCIEUIHOCTH YCBOEHHUS.
Bopzensitor u GopMynHMpYIOT —TO3HAaBaTEeNbHYIO I€Nlb.  BBIAENSIOT  KOJMYECTBEHHBIE
XapaKTepUCTUKU OOBEKTOB, 3a/JaHHble cioBaMu. [IpMHMMaOT mO3HABaTeNbHYIO LEIb U
COXPAHSIOT €€ MPH BBHIMOJHEHUNYUYeOHBIX AeiicTBuil. Oco3HAIOT CBOM AeHCTBHs. VIMEIOT HaBBIKU
KOHCTPYKTHUBHOT'O OOIIEHUS B MaJbIX TPYIIax.

Yesi0BeKk U npupoaa

ABTOMaTHKa B HaIIel xxu3Hu. [IpaMepsl HCTIOTB30BaHUS aBTOMATHYECKHUX YCTPOUCTB B HAyKe, HA
MIPOM3BOJICTBE U B ObITy. CpecTBa cBs3H. Paano u TeneBuaeHne. AJbTEpPHATHBHBIC HCTOYHUKA
sHepruu. Buael snekrpocraniuii. HeoOXoIWMOCTh HSKOHOMUU TPUPOIHBIX PECYPCOB U
WCITOJI30BaHUS, HOBBIX DKOJIOTHYHBIX U 0€30MMacHBIX TeXHOJIornii. Hayka u 6€301macHOCTS 0 IeH.
Hemoncmpayuu: 1. hoTomarepuabl ¥ CIaiIbl IO TEME.

Jlabopamopuvie pabomol.: 1. VI3yuenne AeHCTBUN CPEICTB CBS3H, PAJUO U TEIECBUICHHUS.
Xapakmepucmuka 0CHOBHBIX 8UO08 0esAMENbHOCHU.

CamocrosiTenbHO  (OPMYJTUPYIOT TIO3HABATEIBHYIO 3a7ady. YMeT (WiIu Pa3BHBAIOT)
CHOCOOHOCTH C MTOMOIIBIO BOTIPOCOB JTOOBIBATH HEJOCTAIOIIYIO HH(POPMAITHIO.

9 kJjacc

KunemaTuka

CriocoObI onucaHus MeXaH4ecKoro aBrxkeHus. Cucrema orcuera. [IpsMonnHeliHoe ABHKEHUE.
[IpsamonuHeitHOE paBHOMEPHOE ABMIKEHHE MO IUIOCKOCTH. IlepeMenieHue W CKOpPOCTh MpH
paBHOMCPHOM HpHMOHHHeﬁHOM ABMKCHHU 110 IINIOCKOCTH. OTHOCUTENLHOCTD JABUXXCHUS.
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Cnoxenue nBwxkeHui. [IpuHIUI HE3aBUCUMOCTH ABWKEHUH. KpuBoiImHEHOE ABUYKECHHUE.
JIBukeHme Tena, OpOIICHHOTO MO/ YIJIOM K TOPU30HTY. PaBHOMEPHOE JBUKEHHE 110 OKPYKHOCTH.
VYrioBas ckopocts. [lepron u yacrora Bpamierus. CKOpocTh
Y YCKOPEHHE MPU PABHOMEPHOM JIBUKEHUHU 110 OKPY>KHOCTH.
Jlabopamopnule pabomei(c ucnoab3oBaHueM ooopyaoBanus «Touka poctay):
1. W3ydenue nBM>XEHHS CBOOOHO MAIAIOIIETO Tea.
2. H3yuyeHue ABMKEHUS 1O OKPYKHOCTH.
Tpumeprvie memvl NPOEKMHBIX U UCCIEO0BAMENLCKUX PAOOM.:
1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO JBM)KCHHUS TPU HCIIONB30BAaHUU TpPEHAXKEpa
«OeroBast JOPOXKKay.
2. Hcropuueckass pPEKOHCTPYKIUS ONBITOB [amuies MO ONpeAeICHHI0 YCKOPEHUS
CBOOOHOTO MaJCHHUS TEJL.
3. IlpuHIumb! paboThl IPUOOPOB I U3MEPEHHS CKOPOCTEH U YCKOPECHHIA.
4. TlpumeHeHue CBOOOIHOTO MAICHUS JJIT U3MEPEHUS PEaKIIUU YeIIOBEKA.
5. Pacuer TpaekTopuu IBMKEHUS IMEpCOHAXEH paccka3zoB P.Pacmo.
Xapakmepucmuxka OCHOBHbIX BUO08 OesmelbHOCMmU. YTeHHEe M OOCYXKIEHUE TEeKCTa craTei
MHTEPHET-CATOB, OOCYXJICHHE MOKJIAJ0B U TMPE3CHTAllMi, COCTAaBIEHHWE W peIIeHHEe 3ajad,
obcyxaeHue cnocoooB pemenus (moaroroska k OI'D mo dusuke).

JAunamuka
WNueprmaneuble cuctembl oTcuera. Cuna. 3akonsl HeloroHa. [[BumkeHue Tena moj JeicTBueM
HECKOJIbKUX CHJI. J|BMKEHHWE CHUCTEMBI CBSI3aHHBIX Tell. J[MHaAMHKa PaBHOMEPHOTO JIBUKCHUS
MaTepHaJIbHON TOUKH IO OKpPY>KHOCTHU. Kitacchl cui. 3aKOH BCEMUPHOIO TATOTEHUs. [{BHKEHHE
wianetr. MckyccrBennble cnyTHUKHM. CosiHeuHas cucteMa. Mcropus pa3BUTUSL NPEICTABIECHUN O
Bcenennoii. Ctpoenue u 3Bomntonus BeeneHHoi.
Jlabopamopnule pabomui(c ncnoab3oBannem odopynoBanus «Touka poctay):
1. U3mepeHnue macchl Tena ¢ UCMOJIb30BAaHUEM BEKTOPHOTO PA3I0KEHUS CHIIBI.
2. V3ydeHue KHHEMATUKU U JUHAMUKH PAaBHOYCKOPEHHOTO ABWKEHUS (HA IPUMEPE MAIIUHBI
ATByHQ).
3. H3ydeHue TpeHUS CKOJIBKEHUS.
IIpumepnvie memovl nPOEKMHBIX U UCCIEO0BAMENLCKUX PAOOM.:
1. Hcropuyeckas pekOHCTpyKLHUs onbITOB KysioHa 1 AMOHTOHA 110 ONIPEIETICHUIO BETMYUHBI
CHUTBI TPEHUS CKOJTBKEHHSL.
2. TlepBble HCKYyCCTBEHHBIE CITyTHUKH 3€MJIH.
3. Kak ornmyaroTcs MexaHW4ecKrne TpOIecChl Ha 3eMile OT MEXaHWYECKHX IpPOIECCOB B
Kocmoce?
4. Tena Conneuynoit cucrembl. OTKPBITHS Ha KOHYHMKE Tepa.
Xapaxkmepucmuka OCHOBHBIX 6U008 OesamelbHOCmuU: YTeHHEe U OOCYXKJEeHUEe TeKCTa cTraTel
MHTEpHET-CATOB, 00CYX/IE€HHE NOKJIaJ0B U TMPE3eHTallMi, COCTAaBJIEHHWE U pelIeHHe 3ajad,
o0cyxaeHue cnoco0oB perienus (moaroroska k OI'D no ¢usuke).

HNmnyJbce. 3aK0H COXpaHEeHHS] HMITYJIbCA
Nmnynbe. M3MeHeHWe uMIlyJibca MaTepuaibHOM Touku. Cucrtema Tel. 3aKOH COXpaHEHUs
HMITyJIbCa.
IIpumepnvie membl nNPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

1. PeakTuBHOE IBU:KEHHE B MPUPOJIE.

2. Paccnenosanue JITII ¢ momoIpio 3aKk0Ha COXpaHEHUsI IMITYJIbCA.
Xapaxmepucmuka OCHOBHBIX 6U008 OesimenbHOCmU: YTEHHE U OOCYXKIEHHE TEKCTa CTaTel
MHTEPHET-CAlTOB, 00CYX/IE€HUE MOKJIAaJ0B W TMPE3CHTallMi, COCTAaBlIEHWE U pelIeHHe 3ajad,
o0cyxeHue crnoco0oB perienus (moaroroska k OI'D no ¢usuke).

Cratuka
PaBHoBecue Tena. MOMEHT CHIIBL. Y CJIOBUS paBHOBECHSI TBEpAOTro Tena. [TpocThie MexaHU3MBI.
Jlabopamopnuvle pabompi(c ncnoab3oBaHueM odopynoBanus «Touka pocray):



OnpezeneHue EHTPOB MacC Pa3IMYHBIX Tel (TpH crioco0a).
Ilpumepnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

1. TlpumeHEeHHE MPOCTHIX MEXAHU3MOB B CTPOUTEIILCTBE: OT 3eMJISTHKH JI0 HeOocKpeoa.

2. HccnenoBanue KOHCTPYKIIMH BEIOCHIIEA.
Xapaxkmepucmuka OCHOBHBIX 6U008 OessmelbHOCmU. YTeHHEe W OOCYXKICHUE TEeKCTa cTraTel
UHTEPHET-CANTOB, OOCYKIEHHE JOKIAJOB M TPE3CHTAlMH, COCTaBICHHWE M pEUICHHE 3ajad,
o0cyxaeHue cnoco0oB pemienus (moaroroska k OI'D no ¢usuke).

MexaHu4eckue KoJie0aHUA M BOJTHBI
Mexanndeckue kosebanusa. [IpeoOpa3oBaHne »HHEPTUM TMPH MEXAHWYECKHX KOJICOAHUSX.
Marematuueckuii M NpyXKMHHBIA MasTHUKM. CBOOOAHBIE, 3aTyXaloIlMe€ M BBIHYXJECHHBIE
Kosiebanus. Pesonanc. Mexanmueckue BOJHBL. J[JIMHA U CKOPOCTH BOJIHBL. 3BYK.
Jlabopamopnwle pabomei(c ucnoab3oBaHueM ooopyaoBanus «Touka poctay):
N3yuenune konebaHuit HUTSIHOTO MasiTHUKA.
IIpumepnvie memvl NPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:

1. CrpyHHbIE My3bIKaJIbHBIE HHCTPYMEHTHI.

2. KonebarenbHble CUCTEMBI B IPUPOJIE U TEXHUKE.
Xapakmepucmuka OCHOBHBIX U008 OesimeNbHOCMU: YTEHUe W O00CYXJIE€HHE TeKcTa craTei
UHTEPHET-CAlTOB, OOCYXKJEHHE JOKJIAJOB M IMPE3eHTAlUi, COCTaBIEHHUE M pELICHUE 3ajad,
obcyxaeHue crnocoboB pemenus (moaroroska k OI'D no duzuke).

DJIEeKTPOMATHUTHBIE K0JIeOaHUsI U BOJHBI
[Tepemennslii anexTpuueckuil Tok. KosnebarenbHblii KOHTYp. BbiHyXk1eHHbIe 1 cBOOOAHBIE DM
kosie0aHusi. OM BOJIHBI U UX CBOICTBA.
Ipumepnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:
[TpyHLIMIIBI paUOCBSI3U U TEIEBUACHHUS.
Bnusinue OM u3nydeHuii Ha )KMBbIE OPTaHU3MBI.
M3roroBneHne yCTaHOBKH JUIsl IEMOHCTPALMH ONBITOB 110 OMM.
OnekTpoMarHuTHoe n3nyyenne CBY-neun.
5. Hcropuueckast peKOHCTPYKIUS ONBITOB AMIIepa.
Xapakmepucmuka OCHOGHbIX BUO008 O0esAmenrbHOCmuU. YTeHHEe U OOCYXJEHUE TEeKCcTa cTaTel
UHTEpPHET-CATOB, OOCYXJEHHE JOKIAaJ0B M TNpPE3eHTAalUi, COCTABICHHWE W peLIeHHE 3ajady,
obcyxaeHue crnocoooB pemenus (moaroroska k OI'D mo duzuke).

el N s

Onruka
Hctounuku csera. [leficTBus cBeTa. 3aKOH NPSAMOJIMHEWHOTO PacHpOCTPAHEHHUs CBETA. 3aKOH
oTpaxkeHus cera. [locTpoenne n3o0pakeHuit B MIOCKOM 3epKajie.3aKOH MpeJoMIIEHUs CBETa Ha
IUIOCKOM TpaHulEe JBYX OAHOPOJHBIX Npo3pauHbIX cper. llpenomnenue cBeta B INpuU3ME.
Hucnepcust cBera. SIBieHME NOJHOrO BHYTPEHHEro oTpaxeHus. JIuH3pl. TOHKHME JIMH3BIL.
[TocTtpoenne n300pakeHU, co3gaBaeMbIX TOHKMMHU JHH3aMHu. [7ma3 u 3penue. Onrtuueckue
npuOOopEI.
Jlabopamopnule pabomui(c ncnoab3oBannem o6opynoBanus «Touka poctay):

1. DOxkcnepuMeHTanbHas IPOBEPKA 3aKOHA OTPAXKEHUS CBETA.

2. W3mepenue mokasaresns npeaoMICHHUS BOIBI.

3. H3mepenne poKyCHOTO pacCTOSHUS COOMPAIOIICH JINH3BI.
IIpumepHole membl NPOEKMHBIX U UCCIE008AMENLCKUX PADOM.:

1. Hctopus uccineqoBaHusi CBETOBBIX SBICHHI.

2. Hcropuueckast peKOHCTPYKIHUS Teneckona ["amues.

3. Hsrorosnenue xajaeiIoCcKoIIa.
Xapaxmepucmuka OCHOBHBIX 6U008 OesimenbHOCmU: YTEHUE U OOCYXKIEHHME TEKCTa cTaTeil
UHTEPHET-CAlTOB, OOCYXKJEHHE [OKIaJOB M INPE3EHTALUH, COCTaBICHHUE M pELIeHUe 3ajad,
o0cyxeHue cnoco0oB perienus (moaroroska k OI'D no ¢usuke).



Du3uKa aToMa U AaTOMHOIO0 /Ipa
Crpoenue aroma. [lornomienue u ucmyckanue cBera aromamu. OnTuyeckue CreKTpbl. OTBITHI
Pesepdopna. [1nanerapnas moxens aroma. CTpoeHHE aTOMHOTO spa. 3apsi0BOE U MaccoBOE
ymcia. SaepHble cuibl. DHEPrus CBSA3U aTOMHBIX s7€p. 3aKOH palnOaKTUBHOrO pacnana. Anbda-
u Oera-pacnazapl. [IpaBuna cmemenus. Snepusie peakuuu. Jlenenue u cuHTe3 saep. SAnepHas
sHepreTuka. Mcrounuku snepruu ConHua u 3Be31. Perucrpanus saepHbIX n3iydyeHuil. Biausuue
pPaZMOaKTUBHBIX M3IIyYeHUN Ha KMBBIE OpraHu3Mbl. Jlo3umeTpus. DKoJOrHYecKHre MpoOIemMbl
AIEPHON SHEPTETUKH.
Ipumepnvie membl nNPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:

1. Ucropus uzyueHnus aToma.

2. Wsmepenue KIIJI comneunoii 6atapeu.

3. HeBuammeble n3nmyyeHus B CIIEKTPE HATPETHIX TEIL.
Xapakxmepucmuka OCHOBHBIX U008 OesimelbHOCMU: YTEHHEe U OOCYXKICHHE TEKCTa crarei
MHTEPHET-CATOB, 00CYX/IE€HHE JOKJIaJ0B WU MNPE3CHTAllMd, COCTAaBJIEHUE U peElIeHHE 3ajad,
o0cy:xaeHue cnoco0oB perienus (moaroroska k OI'D no dusuke).

®opMbl OPraHu3anuM 00pa3oBaTeJbLHOI0 NMpouecca:

- TpyIIIIOBas;

- UHAUBUyallbHAs;

- (ppoHTaNTBHAS.

Benyume TexHosoruu:

Hcnonb3ytoTcs 3JI€MEHTHl CIEAYIOUIMX TEXHOJIOTMM: IMPOEKTHAas, MpOOJIEMHOro oO0yuyeHwus,
UH(POPMALIMOHHO-KOMMYHUKAIMOHHAS,, KPUTUYECKOTO MBILIUIEHUS, NPOOJIEeMHOro JAuajora,
UTPOBAsL.

OcHoBHBIC MeTObI PA00OTHI HA YPOKe:

Benyummmu metogamu oOyueHHs SIBISIOTCS: YaCTMYHO-TIOMCKOBOW, METOJ MaTeMaTHYeCKOro
MOJIETUPOBAHUS, AKCHOMAaTUYECKUI METO/I.

DopMbI KOHTPOJIA:

Tak Kak 3TOT Kypc SIBJISIETCS AOMOJIHUTENBHBIM, TO OTMETKA B Oajilax HE CTaBUTCA.

VYuyamuiics yduTCs OLEHHMBAaTh ce0s W Jpyrux cam, YTO TMO3BOJSET pa3BUBAaTh YMEHHS
caMOaHajlM3a U CIOCOOCTBYET pa3BUTHUIO CAMOCTOSITENIBHOCTH, KaK CBOMCTBY JIMYHOCTH
yuaierocsi. BbIsiBiIeHHE NPOMEXYTOUYHBIX M KOHEUHBIX PE3yJbTAaTOB YyYallUXCs MPOMCXOIUT
yepes NPaKTUYECKYIO 1eATeIbHOCTh; 3a4eTHbIE Pa0OTHI:

* TeMaThyeckas MoJ0OpKa 3a/au Pa3IMYHOTO YPOBHS CIOXHOCTH C MPEACTaBICHUEM pPa3HBIX
METO/IOB pelieHus B BU/JIE TEKCTOBOIO AOKYMeEHTA, npe3eHTanuu, ¢GpJuim-
aHMMAIHH, BUIEOPOJINKA WK WED - cTpaHHIbl (caiiTa)

* BBICTaBKa [TPOEKTOB, IPE3EHTALINN;

* JIEMOHCTpALUs SKCIEPUMEHTA, KaYeCTBEHHON 3a/1aul ¢ KaueCTBEHHBIM (YCTHBIM WJIM B BHJIE
NPWJIOKEHUsI, B TOM 4YHCIIe, NMPE3eHTAlMeil) omMucaHueM Ipoliecca Ha 3aHATUH, (ecTuBaje
HKCIIEPUMEHTOB; (PU3MUECKUE OJIMMITHA/IBI.

KajieniapHo-reMaTuyeckoe IJIaHUpPoOBaHue 7 KJiace

Ne | Jlara Tema 3ansaTHA Hcnosb3oBanue [IpUMEYaHue
/1 | IPOBEACHUS o0opynoBaHus HEHTPA
Mnan | ®arr €CTECTBEHHOHAYYHOH W
TeXHOJI0THYeCKOM
HanpasJjeHHocTel «Touka
pocray

10



1. Beenenue (14)

1

Iemn wun
Texunka

BBomHoe 3ausarue.
3a7a4u Kypca.
0€30I1aCHOCTH.

KommbrorepHoe
o0opypoBaHue

2. Poab DKciepuMeHTa B JKM3HHU YestoBeka (34)

Cucrema CAHNHUIL, IIOHATUC O
IIPSAMBIX n KOCBCHHBIX
N3MCPCHUAX

KomnbrorepHoe
o0opyioBaHue

DU3NYECKUI DIKCIEPUMEHT.
Buast buznyeckoro
AKCIIEPUMEHTA.
ITorpemnocTs
Buabel
MOTPEIIHOCTEN
Pacuér
MOrPEMIHOCTH U3MEPEHUS.

HU3MCPCHHA.

HU3MCPCHHA.

O6opynoBanue
JIEMOHCTpAIUA

JUIA

JlabopaTtopHas pabota
«3mepenue oobeMa TBEpAOTo
tena». [IpaBuia odpopmueHus
71a00paTOPHOI paboTHI.

O6opynoBanue ajist
nabopaTopHbIX — paboT
YUEHHUYECKUX OIIBITOB

u

PaBHOMepHOE 51
HEPAaBHOMEPHOE
JIBHOKCHUS.

I'paduueckoe npeacraBieHue
JIBYDKEHUSI.

Pemenue rpaduueckux 3amady,
pacder TyTH W CpeaHeu
CKOPOCTH

HEPaBHOMEPHOTO JIBHYKEHUS.

Ilonsarune
WHEPTHOCTH.
[lenTpobexHas cuna..

150:(5]0) 00705 u

O6opynoBanue st
nabopaTopHbIX  paboT
YUCHHYECKUX OIBITOB

u

Cuna ynpyrocrtu, cujia TpeHus

10

JlaGopaTopHas pabota
«HccnenoBanue 3aBUCUMOCTH
CHJTBI YIPYTOCTH,
BO3HUKAIOIIIEH B
MIPY)KUHE, oT
nedopMaruu
MIPYKUHBD».

CTCIICHHU

11

JlaboparopHast pabota
«Omnpenenenue kodpdurmenTa
TpEHUs: Ha TpPUOOMETpe».

O6opynoBanue st
nabopaTopHBIX  paboT
YUECHHUECKUX OTBITOB

u

12

JIaboparopHast pabota
«HccnemoBanue 3aBUCHMOCTH
CHJIbI TPCHUS OT CHUJIbI
HOPMAJIBHOTO JIaBJICHUSY.

O6opynoBanHue s
nabopaTopHBIX  paboT
YUCHUYCCKUX OIIBITOB

u

13

IImoTHOCTE. 3amava
I'epoHa

naps

O6opynoBaHue
JEMOHCTPALMI

JUTSL

11




Pemenue 3a71a4 moBEIIIIEHHON

CII0)KHOCTH Ha pacuer
TUIOTHOCTH
14 BeLECTBA.
Pemenwue 3anay noseienHoit | OGopynoBanue TUISE
15 CJI0KHOCTHU JEMOHCTpaLUi
JlaBiieHME KUIOKOCTH M Tasa.
3akoH
16 [Mackans
17 Coobmmarommecst Cocyabl.
JlaboparopHast pabota O6opynoBanue ajist
«M3rortoBienue MOJIeNH | TabopaTopHbIX  paboT U
18 dboHTaHA» YUYEHUYECKUX OIBITOB
JlabopaTopHas pabota
«M3rotoBieHue MOJIeNIN
19 ¢dboHTaHA»
3akoH [lackans. /laBieHue B
KUJIKOCTSX M rasax.
ManpaBnuueckre MalivHBbI.
20 CooOmarormmecs COCY/Ibl.
BrrtankuBaromias cuna. 3akon | OGopynoBanue IS
21 Apxumena. J€MOHCTpaLMii
JIaGoparopHas paboTa Ob6opynoBanue ais
«BprsicHeHue yCIIOBHS | JIAOOPATOPHBIX  pabOT W
TJIaBaHUS YYEHUYECKUX OMBITOB
22 TEI.
brok 3ana4 Ha 3akoH [lackans, | OGopynoBanue TUTST
23 3aKOH ApXHMea. JIEMOHCTpPAIIHHA
brok 3amad Ha 3akoH Ilackans,
24 3aKOH ApXHMe[a.
25 biok. Peryar. O6opynoBanue TUTST
PaBHOBECcHME  TBepabIX  Tedl. ACMOHCTpaN
MomeHT cunsl.IIpaBuio
26 MOMEHTOB.
Hentp Tsoxectu. Mccnenoanue | O6opynoBanue JUISt
Pa3TUYHBIX MEXaHUYECKUX | IEMOHCTpAIUH,
27 CUCTEM o0OpasoBartenbHBI Ha0Op 1O
KoMOUHMpPOBaHHbIE 3a1a4H, MegaHHKe’ MCXaTpOHHKE 1
UCTIOJNB3YS ycnopus | POOOTOTCXHHKE
28 paBHOBECHS.
Komb6unupoBanHubie 3a1auu,
UCTIOJNB3YS YCIIOBUS
29 paBHOBeCHs
JlaGopaTopHas pabota O6opynoBanue st
«M3roroBnenue padoraromieii | 1abopaTopHbIX  paboT U
CUCTEMBbI OJIOKOBY. | yUEHUYECKHX OIBITOB
30 Odopmienne

12




paboTHI.

Pa6ora HaJl MIPOEKTOM
«bokmn».

JlaGopaTopHas pabora

« 3roroBnenue padboTarolei

31 CUCTEMBI OJIOKOBY.
JlaboparopHas pabota O6opynoBanue st
«M3roroBnenue paboraromeid | 1abopaTopHbIX  paboT U
32 CUCTEMBI OJIOKOBY. YYCHHYECKHUX OIBITOB
33 Odopmuenne paboThI. KommnbrorepHoe
34 3amnuTa MpoeKTOB. obopynoparue
KasengapHo-remaTuyeckoe mjiaHupoBanue 8 kiace
Ne | Jlara Tema 3ansaTHA Hcnosb3oBanue [IpUMEYaHue
/T | IPOBEACHUS 00opy10BaHusA
Ilnan | ®akr 1enTpa .
€CTeCTBEHHOHAYYHO¥
U TeXHOJIOTHYeCKOoM

13




HANPaBJIEHHOCTEH
«Touka pocra»
1. Beenenue (14)
BBoanoe 3anstue. Llenu u 3agaun | KomnerotepHoe
1 Kypca. TexHuka 6€301acHOCTH. 0o0opyToBaHUE
2. TensioBble siBjeHust (12 1)
PaznoobOpaszue TeroBsIX | KommbroTeproe
spieHuid. TernoBoe paciupenue | 00opyaoBaHuE
2 Tel.
JlaboparopHas pabota O6opynoBanue st
«V3MeHeHus IJIMHBI Tella pu nabopaToOpHBIX padboT
HarpeBaHuU U OXJIAXKICHUNY. u YUYEHUYECKUX
3 OTIBITOB
Tennonepenaua Habmonenue O6opynoBanue s
TETUTOTIPOBOAHOCTH BOJIBI U JIEMOHCTPAIIHIA
4 BO3/1yXa.
JIaGoparopHas paboTa Ob6opynoBanue ais
«M3mepenue ynenbHOn 1a00opaTopHbIX paboT
TEIUIOEMKOCTH Pa3TUYHBIX u YUYEHUYECKUX
5 BEIIIECTB. OTIBITOB
[nnaBnenue u oTBEpICBaHUE.
JIaGoparopHas paboTta «OTIaMBKa
6 napauHOBOTO COJTATHKA»
JlabopaTopHas pabota O6opynoBanue ajist
«Habnronenue 3a niaaBieHUEM 1abopaTopHBIX paboT
B10:9 E: 13 u YYCHHYECKUX
7 OMBITOB
Pemnrenne onmuMmuaHbIX 3a1a4 ObopynoBanune  uIs
8 Ha YpaBHEHHE TETJIOBOTO OaslaHca | TeMOHCTpaIil
Pemnrenne onmuMmuaHbIX 3a/1a9 ObopynoBanune  uIs
9 Ha pacy€T TEIUIOBBIX MPOILIECCOB | IEMOHCTpAIUit
10 Jlaboparopus kpucTaiorpadum.
Hcnapenne u KOHICHCAITHSL. ObopynoBanue  uIs
11 JE€MOHCTPALINI
CocraB atmMocdephl, O6opynoBanue st
HaOJI0IeHNE Tepexo/ia JIEMOHCTpAIIHA
HEHACBIIIICHHBIX ITapOB B
12 HACBIIICHHBIE.
Brnaxxnocts Bo3myxa Ha pasHbix | OO0opynoBaHue s
13 KOHTHHEHTAX JIEMOHCTPAIIHIA
Muxkpomup. Mogenu atoma, O6opynoBanue st
14 CYIIIECTBOBABIIME /10 Hayayia XIX | neMoHcTpanui
Hcropust OTKpBITUA U JEHCTBUS KomnerorepHoe
15 TraJIbBAHUYECKOTO JIEMEHTA obopyoBaHue
Uctopus CO3IaHUs
351eKTpOohOopHOH
16 MaIIHHbI
OneiTel Bonbra. Onekrpuueckuii | KomnbrotepHoe
17 TOK B DJIEKTPOJIUTAX. o0opyI0BaHNE

14




«Touka pocra»

Pemenne onumnuanueix 3a1a4d Ha | OOopyaoBaHue IS
18 3aKOHBI TIOCTOSITHHOTO TOKA JIEMOHCTPAIIHIA
Habmonenue 3aBucuMocTu O6opynoBanue s
COIPOTHBIICHUS IPOBOJHUKA OT | IEMOHCTpAIUit
19 TEeMITepaTypHhI.
JlaboparopHast pabota O6opynoBanue ajist
«OmpeneneHue CTOMMOCTH 1ab0paToOpHBIX paboT
M3PACXOJOBAHHOU u YYCHUYECKUX
ANEKTPOIHEPTUH OTIBITOB
10 MOIITHOCTH IOTPEOUTEIIS U IO
20 CYETUHKY Y
Pemenue onumnuagHeix 3a1a4 O6opynoBanue s
21 Ha TEIUIOBOE JIEVCTBHUE TOKA JIEMOHCTPALIMI
DNEeKTPOMArHUTHBIE SIBICHUS. O6opynoBanue s
DNEKTPOU3MEPUTEITbHBIE JIEMOHCTpPAIIHA
22 prOOPEHI.
MarnuTHas anomayms. | OOopynoBanue s
MarnutHsle JIEMOHCTpALUI
23 Oypu
PaznoBugHOCTH
24 AJIEKTPOIBUTATEIICH.
Hcrounmku cBeTa: TEIIIOBEIE, O6opynoBanue st
25 JFOMUHECIIEHTHBIC JIEMOHCTpAIIHA
MHuorokpatHoe n3o0paxeHue
IpeIMeTa B HECKOJBKHX TUTOCKUX
26 3epKaax.
N3roToBUTH MEPUCKOIT U C €r0 O6opynoBanue s
27 TTOMOIIIHIO MPOBECTH HAOJIOICHHS | TEMOHCTpaIui
[IpakTH4eckoe UCIIOIL30BaHUE ObopynoBanmne IS
28 BOTHYTBIX 3€pKall JEMOHCTpALMH
3pUTEIbHBIC HIUTFO3HUH, ObopynoBanue  uIs
MOPO’KIaeMbI€ TTPETOMIICHUEM JIEMOHCTpAIIHiA
29 cBeTta. Mupaxu.
30 Pa3BuTHE BOJOKOHHOW ONTHKH
Hcnonb30BaHne 3aKOHOB CBETA B
31 TEXHUKE
6. YesroBek u npupoaa (44)
32 ABTOMAaTHKa B HaIICH KU3HU . KommbrorepHoe
33 Pajiio ¥ TeneBuIeHNE obopynosatue
AJNbTepHATUBHBIC HCTOYHUKU
34 sHeprur. Buapl 2MeKTpoCTaHIIHMA
KajengapHo-temaTuyeckoe njiaHupoBaHue 9 Kjacc
No | Mara Tema 3ansaTHs Hcnoab3oBanue MpUMEYaHue
/1 | IPOBEACHUS odopynoBanust
Inan | dakr HEHTpa .
€CTeCTBEHHOHAYYHOI
U TEXHOJIOTHYeCKOM
HAINPaBJIECHHOCTEH
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1. Beenenue (14)

BBognoe 3anstue. lenu u 3agaun | KoMmnsrorepHoe
1 Kkypca. TexHruka 6€30MacHOCTH. o0opyToBaHue
2. Kunemartuka (7 4)
Crioco6b1 onucanus O6opynoBanue s
2 MEXaHUYECKOTO JIBUKEHUS JEMOHCTpPAIIMA
[IpsiMmonuHEITHOE paBHOMEPHOE O6GopyaoBanue st
JBUKCHHE 1o IUIOCKOCTH? | TIEMOHCTpALHiA
Cmotps
3 W3 KaKOUW TOYKU HAOJIOATh
OTHOCUTEIBHOCTH IBHYKCHHUS. O6GopynoBanue st
4 CI10’keHH€e OBYKEHHUI. JIEMOHCTpAIUH
Jlabopamopnvie pabomul: O6opynoBanue ajist
«/3yuenue nBmwxeHus: CBOOOAHO | 1aOOPaTOpHBIX pPaboT
najarolero tena», «Mzyuenue u YYIEHUYICCKUX
5 JIBUKEHHSI TeJIa 10 OKPY>KHOCTH» | OMBITOB
Kak u xyna nonerena BumneBas | OOopyaoBanue — Juis
kocTouka? Pacuer TpaekTopuu JIEMOHCTpPAIHHA
JBUKEHHS TEJ U ePCOHAXKEH
pacckaszoB P.Pacm» 0
6 MiroHxay3eHe
Hcropuueckas peKOHCTPYKITHS O6GopynoBanue ISt
OIIBITOB lManunes 10 | AEMOHCTpALH
OTIpeIeNICHUIO
7 YCKOpPEHHUS g.
Omnpenenenure CKOpOCTU O6opynoBanue s
PaBHOMEPHOTO BHKEHUS TPU JIEMOHCTpAIIHA
HCIIOJIb30BaHUU TPEHaXepa
8 «0eroBasi JIOpOXKKay.
Cuna Bonu, cuna yoexxaenus win | OOopynoBanue — Juis
9 cuia - pusnyeckas BeJIuyuHa? JIEMOHCTpPAIIHA
Jlabopamopnas paboma: O6opynoBanue st
10 «M3mepeHne Macchl Tenay 1ab0paToOpHbIX paboT
JIBKeHue Tena mox aeicTeuem | 1 YHCHHHCCKHX
11 HECKOJBKHUX CHJI OTBITOB
JIBukenne cuctemsl cBsi3aHHbIX | OOopynoBaHue IS
12 TeN JEMOHCTPAITHI
JlabopamopHvie O6opynoBanue st
pabomsi: «3yueHue TpeHusl | 1ab0paTOpHBIX paboT
CKOJIB)KCHUSDY u YYEHUYIECKUX
13 OTIBITOB
Jnnamuka paBHOMepHOrO | OOGopynoBaHue IS
14 JIBUOKEHUS 10 OKPYKHOCTH JIEMOHCTPALIUI
Uctopus pazButus | O6opynoBaHue IS
IIPEACTABICHUI JEMOHCTPALMI
0 Bcenennoii. Conneunas
15 CUCTEMA.
OTKpBITHSI HA KOHYHKE Tepa. O6opynoBanue ISt
IlepBbIe HCKYCCTBEHHBIC | IEMOHCTpanui
CIIyTHUKH
16 3emiu.
17 Kax BBl IXTY Ha30BeTe...
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PeaktuBHOE JIBIKEHHUE B | KoMmnbrorepHoe
18 MIPUPOJIE. obopyoBaHue
Paccnenosanue /TII ¢ momompio | KomnbrorepHoe
19 3aKOHA COXPAHEHUSI UMITYJIbCA 000pyI0BaHKE
Jlabopamopnas paboma: O6opynoBanue ajist
«Omnpeznenenue EHTPOB Macc 1ab0paToOpHBIX paboT
pa3IMyYHbIX TeJ (TpU crocoba)» U YYEHUYECKUX
20 OTIBHITOB
IIpumenenne npocteix | KomnberorepHoe
MEXaHHU3MOB B CTPOUTENILCTBE: OT | 000pYyI0BaHHE
21 3eMJISTHKU J10 HEOOCKpeba
Bunet  mastHukoB  u ux | OOopynoBaHue s
22 Kosebanuii JEMOHCTpALIHI
23 UYrto nmepeHocHT BosiHA?
KonebarenbHble  cucreMbl B
24 IIPUPOJIE U TEXHUKE
7. DJIeKTPOMArHUTHbIE KOJIe0aHUS M BOJIHBI (24)
DKCTiepUMEHTaIbHAS ITPOBEPKA Kommnbroteproe
25 cBoiicTB OM BOJH. 00opy0BaHue
HccnenoBanue KomnbsrotepHoe
AIIEKTPOMAarHuTHOTO o0opyioBaHue
26 nznyuenuss CBU-neun
8. OnTuka (44)
. UsrotoBnenune moaenu KommerotepHoe
27 KaJICH TOCKOTIA. 000opyI0BaHuE
DKCcrepuMeHTaIbHAS TPOBEPKa O6opynoBanue s
28 3aKOHA OTPAKCHHSI CBETA. JICMOHCTPAITHHA
Jlabopamopnas paboma: Hudposas
«3mepenune nokazaTens naboparopus Ut
MIPETIOMIICHUS BOJIBI» IIKOJTbHUKOB o
29 (busuke
Kak otnnuarorcs mokazaTtenu O6opynoBanue s
30 MPEIOMIICHUSI IBETHOTO CTEKJIa JIEMOHCTpPAIIHA
9. ®u3ukKa aToMa M1 AaTOMHOT0 siApa (44)
[Tornomienue u ucnyckanue ceeta | Ludposas
31 atomamu. OnTHYECKHE CIIEKTPHL. | TabopaTropust JUIS
Usmepenne KITJ]  conneunoji | TIKOTPHAKOB 1o
32 Oatapen busnxe
Brnusinue paanoakTHBHBIX
33 W3JIyYCHHUH Ha )KUBBIC OPTaHU3MBI
Crioco0bI 3aIUTHl OT
34 PaIMOAKTUBHBIX H3TyUYEeHUN
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