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PaGouas nmporpamma no ¢usuke (7-9) kiraccol

¢ MCIOJIb30BaHUeM 00opynoBaHud HeHTpa «Touka pocra»

YMK:Vuebnuku denepanbHOro nepeyHs:
[epoimkunA.B. ®usuka,7 kinacc.-Mocksa «/Ipoda» 2014r

[epoimkunA.B., ®usuka,8 kinacc.-Mocksa «/[poda» 2014r

[TeppimkuaA.B.I'yrHUK E.M.,®H3uka,9 knacc.-Mocksa «/Ipoda» 2014r

[Iporpamma paszpaborana Jyisi CTYIIEHH OCHOBHOTO oOIero oopasoBanusi. du3uka B OCHOBHOM IIKoJIe M3y4aeTcs ¢ /7 mo 9
KJIaCCBHI.
B o6pazoBarenbHO# MporpaMmMe peaCTaBICHBI CISIYIONINE
pazaensl:
1. ®dusuka u GU3NIECKHUEe METObI U3YUCHUS TPUPOIHI
2.MexaHudeckue sSBJICHUS
3. MonexkynspHas pusnka u
TEpPMOJIMHAMHUKA
4, DJIEKTPUYECKHUE U MAarHUTHBIC
SIBJICHUS
5. KBaHTOBBIC SIBICHUSA
6.CTtpoeHue u 3BoJrous Beenennoi

JlarHbIE pa3aenbl BEIOPAHBI C YyYECTOM HamOoJiee MHUPOKUX BO3MOXKHOCTEH IO MPUMEHEHHUIO O0OPYJOBaHUS IICHTPA

«Touka pocTa» Kak Jyisi IPOBEJACHUS Ja00OpATOPHBIX PadOT, Tak U sl AEMOHCTPALIMOHHOT'O SKCIIEPUMEHTA.



Kpome Toro, nepeunciennbie pa3aeibl 001aat0T HAUOOJBITUM MOTEHIIUATIOM JJIs OpraHU3alii IPOSKTHOU U

HUCCIIEI0BATECIBCKON NE€ITCIbHOCTH 06yt12uonmxca.

@opMmbI IPOBEICHUS 3aHATUN:

dusnyeckoe HAOMIOJEHWE U SKCIEPUMEHT MPOBOAATCS B (opMe 1abopaTOpHBIX M JEMOHCTpanuil. J[eMOHCTpallMOHHBIM
AKCTIEPUMEHT TPOBOAMUTCS B Cllydae, €CJIM KOJIMYECTBO NPUOOPOB W IU(PPOBBIX JATYMKOB HE TMO3BOJSIET OPraHU30BaTh
UHAUBUAYAJIbHYIO, TAPHYIO WIM TPYIIOBYIO JabopaTopHyio pabory. JlaHHas oOpa3oBaTelibHas IporpaMma oOecreyruBaeT
CO3HATEJIbHOE YCBOCHME YYaIIUMHUCS BAXKHEUIIMX (PU3MUECKUX TMOHSATHM, 3aKOHOB M TEOpHUH, (HOPMHUPYET MPEICTABICHUE O
poin PU3MKKM B MO3HAHUM >KMBOTO MUPAa M B KU3HHM uelioBeka. OCHOBHOE€ BHUMAHHE YJENSAETCS CYIIHOCTH (PU3HYECKUX
SIBJIEHUM, MPOLIECCOB U METO/IaM UX u3ydeHus. OTHUM U3 OCHOBHBIX MPHUHIIMIIOB MOCTPOCHUS MIPOTPaMMBbl ABISECTCS MPUHIIUIT
OOCTYIHOCTH. OKCHEPUMEHTAJIbHBIE JIaHHBIE, TOJYYEHHBIE YYAIIMMHUCS TPU BBIIOJHEHUH KOJUYECTBEHHBIX OIIBITOB,
NO3BOJISIIOT YYAIIMMCSI CaMOCTOSITENIbHO JENaTh BBIBOJbI, BBISBIIATh 3aKOHOMEpPHOCTHU. [loax0bl, 3a10KEHHBIE B COAEpKaHUE
IpOorpaMMbl Kypca, CO3Aat0T HE0OXOAUMbIE YCIOBUS JJIi CHCTEMHOTO YCBOCHHUS YYAlTUMHUCS OCHOB HAyKH, JJI OOCCIECUECHHUS
Pa3BHUBAIOIIETO M BOCIHUTHIBAIOIIETO BO3AEUCTBUS OOYYEHUS HA JIMYHOCTH y4allerocss (GopMUpyeMble 3HAHUS JOJHKHBI CTaTh
OCHOBOM CHCTEMBI YOCKICHUN IIKOJBHUKA, SAPOM €ro HaydHoro mMupoBo33penus. I{udposbeie mabopatopun «llkonsHOTO
KBaHTOPUYMa» — OTO KauyeCTBEHHBI CKAa4OK B CTAHOBJICHHWH COBPEMEHHOHN eCTeCTBEHHOHaydHOU JiabopaTopun. Bcee
nporpaMMHOe OOecriedeHre Ha PYCCKOM fA3bIKe. MeTonuueckue maTepuanbl pa3pabdoTaHbl POCCUUCKUMHU METOAMCTAMH U
YUUTEISIMU B COOTBETCTBUU ¢ DenepalbHbIM KOMIIOHEHTOM TOCYJapCTBEHHOro obOpasoBarensHoro Cranpapra mo (u3MKe.
[Hudpossie mabopaTopuu SBISIOTCS HOBBIM, COBPEMEHHBIM O0OpYIOBAaHHMEM JUIsl MPOBEACHUS CAMBIX PA3IMYHBIX IIKOJBHBIX
MCCJIeI0BaHNN €CTECTBEHHOHAYYHOTO HampasieHus. C UX MOMOIIBI0 MOKHO TPOBOJAUTH Pa0OTHI, KAaK BXOJAIINE B IIKOJIbHYIO
MporpaMmy, TaK U COBEPIICHHO HOBBIC HCCIIENOBaHUsA. MarepuanbHO-TeXHUYECKas 0a3a meHTpa «Touka pocTa» BKIIOYAET B
ce0s udpoBbie TabOpaTOPUH, HAOOPHI KIACCUIECKOTO 000PYIOBaHUS ISl TIPOBEICHUS OWOJIOTHYECKOTO MPAKTUKYMa, B TOM
YHCJIe C WCIOJIb30BAaHMEM MHKPOCKOIIOB. YUHWTHIBAS MPAKTHYECCKUI OMBIT MPUMEHEHHS JAHHOTO O0OpYyIOBaHUS Ha ypOKax
OMOJIOTHY M B MPOEKTHO-MCCIICIOBATEIHCKON JACATEIBHOCTH, CACIaH OCHOBHOW aKIIEHT Ha ONMHUCAaHWH MU(POBBIX JabopaTopuid
Y UX BO3MOYKHOCTSIX.



(I)OprI KOHTPOJIsA

KonTpons pe3ynbTaToB 00yueHUs: B COOTBETCTBUU C JAHHOW 00pa3oBaTeIbHOM MPOTpamMMOil TPOBOIUTCS B (pOpMe MUCHMEHHBIX U
AKCIIEPUMEHTANBHBIX paboT, MIPEANoIaraeTcs MpoBeIeHUe MPOMEKYTOUYHON U UTOTOBOM aTTECTAIINH.

IIpome:xkyTouHasi aTrecranus

JInst OCyHIECTBIICHUSI MPOMEKYTOUHOW AaTTECTAl[MU HCIOIb3YIOTCS KOHTPOJIbHO-OLIEHOYHBIE MaTepuaibl, OTOOp COAECp:KAHUS
KOTOPBIX OPHEHTUPOBAH HA MPOBEPKY YCBOECHUS CHCTEMBI 3HAHWM M YMEHHMH- MHBAPUAHTHOTO SApa COACPKAHUSA JEUCTBYIOLIUMX
o0Opa3oBaTeIbHONW MpOTrpaMMbl 10 (u3MKe s 001eo0pa3oBaTeNbHBIX OpTraHM3aluid. 3aJaHus TPOMEKYTOYHOM aTTeCTAINH
BKJTIOUAIOT MaTepuall OCHOBHBIX pa3/ielioB Kypca (DM3HWKH, MPEAMETHBIX U METANpPEIMETHBIX PE3YyIbTaTOB B paMKaX OpTaHU3AINH
TEKYIIErO KOHTPOJISI YCIIEBAEMOCTH M IPOMEKYTOUHOUN aTTECTALUU.

[Ipu opraHuzanuu TEKYyIIEro KOHTPOJISI yCIEBAEMOCTU OOydaronuxcs cieayeT yuutbiBath TpeboBanus ®I'OC OOO k cucreme
OLICHKH JIOCTM)KEHMS IulaHupyembix pesyiabraToB OOIl, xoTopas AoKHA INpeaycMaTpuBaTh HCIIOJIB30BAHUE Pa3HOOOpPa3HBIX
METOJI0OB U (OpM, B3aUMHO JONOJHSIOIIMX APYr Jpyra (CTaHAapTU3UPOBAHHBIE MHUCbMEHHBIE U YCTHbIE PAOOThI, MPOEKTHI,
NPAaKTUYECKUE U JabopaTOpHbIE pabOThI, TBOPUECKUE pabOThI, CAMOAHAIN3 U CAMOOLIEHKA, HAOIIOEHUE, UCTIBITAHUS U UHOE).



1. Coaepsxanue y4eOHOIo npeamera
(mpakTHYecKas 4acTh y4eOHOro COAep:KaHUA IpeaIMeTa YCHJIeHA MaTepHaJIbHO-TeXHH4YeCKOH 0a30il meHTpa

«Touka poctay, HCIOJB3yeMOro sl peaju3alui 00pa3oBaTeJIbHbIX IPOrPaMM B paMKAaXx NMpenogaBanus GU3NKM)

Dusuka U GpU3HYecKHe MeTOAbI U3YYEeHH s IPUPOALI
®dusznka — Hayka o npupoje. Habmonenue u onucanue pusnueckux sipeHuid. Gusnyeckue npudopsl. Guznyeckue

BCIIMYMUHBI U UX U3MCPCHUC. HOPpGHIHOCTPI HSMGPGHHﬁ.

MG)K}IYHapOJIHaSI CUCTCMaA CANHMUII. Hay‘lHBIﬁ MECTOA ITO3HAHUA. du3nyecKkui OKCIICPUMCHT U (1)H31/I‘1€CK21$I TCOpUA. HayKa Hu
TCXHHUKA.

[JleMoHcTpanum (¢ ucnojib30BaHueM 00opyaoBaHus «Touka pocray)

Ha6monenne dhusnyeckux sSBICHHUN: CBOOOTHOTO MaACHUS TeJ, KOJICOaHUN MasTHUKA, IPUTSHKEHUE CTAJIBHOTO IIapa
MarHuTOM, CBE€UEHHUE HUTH JICKTPUIECCKOMN JaMITbl. DU3HYECKHE MPUOOPHI.

JlaGopaTopHbie padoThl ¥ ONBITHI (C HCMOJb30BaHUEM 00opyaoBanus «Touka pocray) OnpenesieHue 1EHbI 1eJICHUs
IITKAJIBl U3MEPHUTEIIFHOTO TTPHOOpa.

N3mepenue IvHbL.

N3mepenne o0bemMa JKUIKOCTH U TBEPIOTO Tena. M3aMepenue teMmnepartypsl.

MexaHnnuyeckue siBJICHUSA

Kunemaruka Jlunamuka
3aKOHBI COXpAHEHUS UMITYJIbCa U MEXaHHUYECKON dHEprur MexaHnueckue KoiaeOaHusi U BOJIHbI
Mexannueckoe aBmkeHue. OTHOCUTENIBHOCTD ABMKEeHU. Cructema otcuera. Tpaekropus. [1yTe. [Ipsmonuneitnoe

paBHOMepHOEIBHUKEHHE. CKOPOCTh PABHOMEPHOTO MPSMOJIMHENHOTO ABUKEHUSA. METOAbl U3MEPEHHUS PACCTOSHUS, BDEMEHU
U CKOPOCTH.



HepaBnomepnoe JNBWKEHHE. MrHOBEHHas CKOpOCTh.  YckopeHue. PaBHoyckopeHHoe nBrxeHne. CBoOo1HOe
nazeHue Tein. ['paduku 3aBUCUMOCTH ITyTH U CKOPOCTH OT BPEMEHHU.

PaBHOMEpHOE IBM>KEHHE 110 OKPYKHOCTH. [lepuoa v yactora oOpaleHus.

SBnenune unepuuu. [lepseiii 3akoH Herotona. Macca tena. [InotHoCTh BelecTsa.

Metoasl U3MEpPEHHUsI MAacChl U TUIOTHOCTH.

B3aumopeticteue ten. Cuina. IIpaBumo ciioxeHus Cuil.

Cuina ynpyroctu. MeToapl U3MEpEHHUS CUJIBI.

Bropotii 3akon Herotona. Tperuit 3axkoH HproToHa.

Cuna TskecTH. 3aKOH BCEMHpPHOro TAroreHus. lckycctBeHHble cnyTHUKM 3emid. Bec Tena. HeecomocTs.
['eonienTpHryUecKas U reamoneHTpuYeCcKas cucteMbl Mupa. Cuia TpeHusl.

MomMmeHT cuiibl. Y cinoBus paBHOBecHs peidara. LieHTp TskecTu Tena. Y cinoBus paBHOBECUS TEIL.

Nmnynbc. 3akOH COXpaHEHUsI UMITYJIbCA. PeakTUBHOE ABUXKEHUE.

Pabora. Momnocts. Kunetnueckas sHepruda.  IloTeHIManbHas HSHEPTUs B3aUMOJACHCTBYIOIIUX TeJl. 3aKOH
coXpaHeHHs MexaHndeckon sHeprur. [IpocTeie Mexanu3mbl. Koaddunmuent nonesnoro neicTsus. MeToasl n3aMepeHus
AHEPruu, paboThl U MOIIHOCTH.

Hasnenune. ATMochepHoe naBieHue. Metoasl uaMepenus nasieHus. 3akon [lackans. ['uapaBirdeckie MammuHbl. 3aKOH
Apxumena. YcioBue miaBanus ten. Mexannueckue konebanus. [lepros, gactota u amrummryaa konebanuid. [lepuon
KOJIeOaHM MaTEeMaTUYECKOTO U MPY>KHHHOTO MAasITHUKOB.

Mexanuyeckue BOJIHbI. [[TMHA BOJIHBL. 3BYK.

[deMoHcTpaumu(c HUCII0JIb30BAaHHEM odopynoBanusa «Touka poctay») PaBHOMEpHOE MPSAMOJIMHEHHOE
nBukeHre. OTHOCUTEIbHOCTh JBH>KEHUs. PABHOYCKOPEHHOE IBUKECHUE.

HanpagneHnne ckopocTH mpyu paBHOMEPHOM JIBUKEHHUH 110 OKPYKHOCTH. SIBIIeHME nHepuuu. Bzanmonaencreue te.

3aBUCHUMOCTb CWJIbl YIPYTOCTH OT AeopMaIiu MpYy>KUHBI.



Cnoxenue cun. Cuna tpenusi. Bropoii 3akon Hetotona. Tpetuii 3akon HeroToHa.

HesecomocTs.

3aKOH COXPAHEHUS UMITYJIbCA. PEakTUBHOE IBU)KEHHUE.

W3menenue 3Heprum Tena npu copepuieHuu padoTsl. [IpeBpallienrns MexaHn4ecKoi IHEPTrur U3 OJHOU POPMBI B IPYTYIO.
3aBUCUMOCTb JIaBJICHUSI TBEPJOT0 TeJla Ha ONOPY OT JACHCTBYIONIECH CUITBI U MJI0Iaau onopbl. OOHapyKEeHHE aTMOCPEPHOTO
JABJICHUS.

N3mepenue atMocpepHOro AaBiaeHus 0apOMETPOM - aHEPOUIOM.

3akoH Ilackais.

I'mppasnnueckuii npecc.

3akoH Apxumea.

IIpocThie MEXaHU3MBI.

Mexanuueckue KoyieOaHus.

MexaHn4ecKue BOJIHBL.

3BYKOBBIE KOJICOAHMS.

VYcnoBus pacupoCTpaHEHHUS 3BYyKa.

JlaGopaTopHbie paGoThI H ONBITHI (C HCMOJIb30BaHHEM 00opynoBanusi «Touka pocTa») 3MepeHne ckopocTu
PaBHOMEPHOT'O ABUKECHHUS.

N3ydeHne 3aBUCUMOCTH IIyTH OT BPEMEHU PU PABHOMEPHOM U PABHOYCKOPEHHOM JIBHKEHUM M3MepeHne yCkopeHus
MPSMOJIMHEMHOTO PABHOYCKOPEHHOIO ABMKEHUS. M3Mepenne macchl.

N3Mepenne mIoTHOCTH TBEPAOTO TENA.

N3Mmepenne nmiI0THOCTH JKUAKOCTH.

N3mepenune cuibl JMHAMOMETPOM.

Ciio)xeHue cui, HapaBJICHHbBIX BJIOJIb OJHOM MPSIMOM.



CiioxkeHue cui, HapaBJICHHBIX MO YTJIOM.

HccnenoBanne 3aBUCUMOCTH CUJIBI TSKECTH OT MACCHI Tea.

UccnenoBanne 3aBUCUMOCTH CUJIBI YIIPYTOCTH OT YAJIMHEHUS IPYKUHBI. MI3MepeHne KeCTKOCTH PYKUHBI.

UccnenoBanue cuibl TpeHUs CKoOJIbkeHUs. M3Mepenue kodpduiinerHTa TpeHUs: CKOJIbXKECHHUS.

HccnenoBanne ycioBUl paBHOBECHUS pblyara.

Haxoxaenue 1ieHTpa TSKECTH TII0CKOTo Tea.

Brruncnenue KII/] HaKTOHHOM MIOCKOCTH.

N3mepeHnne KWNHETUYECKON YHEPTUM TeENA.

N3Mmepenne n3MeHeHus TOTEHIIMATbHOW SHEPTUM TeJa.

N3mepenune MOILIHOCTH.

N3mepeHne apXume10BOM CHIIBL.

N3yuyeHue yciioBuil IiIaBaHus TEJI.

N3yuyenue 3aBUCUMOCTH TIepuoa KoJieOaHUH MasiTHUKA OT JJIMHBI HUTH.

N3mepeHre yckopeHus: CBOOOHOTO MaICHUsI C TIOMOIIbIO MasiTHUKA.

N3yuyenue 3aBUCUMOCTH TIEpHO/Ia KOJieOaHUM Tpy3a Ha MPYKHUHE OT MacChl Ipy3a.

BrinyckHUK Hay4uuTCA:

*  pacro3HaBaTh MEXaHUYECKHE SIBICHUS U OOBSICHATH HA OCHOBE MMEIOIIUXCS 3HAHUI OCHOBHBIE CBOWCTBA WIIM YCJIOBHSI
MPOTEKAHMSI ATUX SBICHUN: PABHOMEPHOE W PABHOYCKOPEHHOE MPSMOJUHEUHOE MABUKEHUE, CBOOOJHOE MAaJEHUE Tell,
HEBECOMOCTh, PABHOMEPHOE JBUXEHUE MO OKPYKHOCTH, WHEPIMS, B3aUMOJICHCTBUE TeJ, Mepeaaya JaBJICHHS TBEPIbIMU
TEIaMH, XHUJAKOCTSIMH W Ta3amu, aTMoc(epHOe MaBJICHHWE, TUIaBaHHWE TEJ, PAaBHOBECHE TBEPABIX Tel, KoyieOaTeabHOe
JIBH>KEHUE, PE30HAHC, BOJIHOBOE JBUKCHUE;

*  ONKCHIBaTh M3YUYEHHbIC CBOWMCTBA TEJI M MEXAHUYECKUE SIBJICHUS, HCHOJIb3Ys (PU3UUYECKHE BEIUYUHBI: MYTh, CKOPOCTb,

YCKOPCHHUC, MaccCa TClla, INIOTHOCTL BCIICCTBA, CWJad, AABJICHHUC, MMIIYJIBC TCJId, KMHCTHYCCKAA SHCPIHUA, INOTCHHOHAJIbHAsA



DHEPTUs, MeXaHn4deckas padoTa, MexaHudeckass MontHocth, KII/[ mpocToro mexanmsma, cuia TpeHHs, aMIUTUTY/a, IEPUOT |
JacToTa KOJICOAHWH, JJIMHA BOJIHBI M CKOPOCTh €¢ PAacIpOCTPAHCHHUS; NMPU ONMHUCAHWM MPABUIBLHO TPAKTOBATH (DHM3MUCCKHUI
CMBICIT MCTIONB3YEMbIX BEJIMYHMH, UX OOO03HAUCHUS M CIUHUIIBI W3MEPCHHS, HAXOAUTh (POPMYIIBI, CBS3BIBAIOIINAC JTAHHYIO
(U3HYECKYIO BEIMUNHY C IPYTUMHU BEITNIMHAMU;

*  aHAM3HMPOBATH CBOWCTBA TEJ, MCXaHUYCCKHUE SBJICHUS M TPOIECCHI, UCIIOIb3Ys (PH3NUYECKUE 3aKOHBI M TIPUHIIMIIBI: 3aKOH
COXPAaHCHHUS JHEPIHH, 3aKOH BCEMHUPHOI'O TATOTCHHs, paBHojaeucTByromas cwia, |, Il u Il 3axkonsr HeroToHa, 3akoH
COXpaHCHHUS UMITyJIbca, 3aKoH ['yka, 3akoH Ilackains, 3akoH Apxumeza; MpHU 3TOM pas3indaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHa M €ro MaTeMaTH4YeCKOE BBIPAKCHHUE, * pa3judaTh OCHOBHBIC NPHU3HAKU HW3YYCHHBIX (DHU3UYCCKUX MOJICIICH:
MaTepHalibHasl TOYKa, MHEPIIMAJIbHAS CHCTeMa OTCYCTa;

e pemaTh 3a7a4M, UCIOJIB3Ys (U3MUCCKUE 3aKOHBI (3aKOH COXPaHCHHUS YHEPTUH, 3aKOH BCEMHPHOT'O TATOTCHHUS, MPUHITUII
cynepriozutiuu cwi, |, Il u Il 3akonbl HbroTOHA, 3akOH COXpaHEHHsS HUMITyJibca, 3akoH ['yka, 3akoH Ilackais, 3akoH
Apxumena) u (GOpMYIIbI, CBSA3BIBAIOIIHE (DU3UYECKUE BEIWUYMHBI (ITyTh, CKOPOCTh, YCKOPEHHE, Macca Tela, IUIOTHOCTH
BEIICCTBA, CHWJIA, JaBJICHUE, WUMITYJIbC TeJla, KMHETHUYECKas HHEpPrus, IOTCHIMANbHAs JSHEPrus, MeXaHWdeckas padoTa,
MeXaHu4Yeckass MoImmHocTh, KIIJI mpocToro MmexaHuW3ma, CHJIa TPEHHS CKOJIBKCHHS, aMIUIUTYyJa, IIEPHOJ M YacToTa
KoJicOaHMM, JJIMHA BOJIHBI M CKOPOCTh €€ pacIpOCTPaHCHUs): Ha OCHOBE aHAJIM3a YCJIOBHS 3a/Jaud BBIICIATH (U3HUCCKHE
BEJIMYUHBI U (HOPMYJIBI, HEOOXOIUMBIC VIS €€ PEIICHUS, U TPOBOJIUTH PACUCTHI.

Boinycxknuk nonyuum 603mMoiCHOCHb HAYHUMbCSL:

*  UCNONB306AMb 3HAHUSL O MEXAHUYECKUX SI8NCHUSIX 6 MNOBCEOHEBHOU MHCU3HU Oas obecneyenus 0e30nacHocmu npu
obpaweHuu ¢ npubOpamu U MexHuveCKUMU YyCmpoucmeamu, OJisi COXPAHEHUs: 300P06bsL U COONOOCHUSI HOPM IKOJIOSUHECKO20
NnoBeOeHUsl 8 OKpyHcaroujell cpeoe;

*  NpUBOOUMb NpUMEpPbl NPAKMUYECKO20 UCNONb30BAHUSL (PUIUYECKUX 3HAHUL O MEXAHUYECKUX S8NeHUAX U QU3UYeCKUX
3AKOHAX, UCNONIL30BAHUSL B0300HOBIAEMBIX UCTMOYHUKOB IHEPSUU, IKOIOSUYECKUX NOCIeOCMBULL UCCIe008AHUSL KOCMUYECKO20
NPOCMPAHCMBA,



*  pazuams epaHuybl NPUMEHUMOCIU PUIUYECKUX 3AKOHO8, NOHUMAMb 8Ceobwull xapakmep GyHOaMeHmMalbHbIX 3aKOHO8
(3aKOH ~ COXPAHEeHUsT MeXaHU4yecKOU JHepeuu, 3aKOH COXPAHEHUs UMNYIbCd, 3AKOH 6CEMUPHO20 MA20MeHus) U
02PAHUYEHHOCIb UCHOIb308AHUS YACMHBIX 3AKOH08 (3aKkoH I yka, 3akon Apxumeoa u op.);

*  npuémam noucka u QopmMyauUposKU O0O0KA3AMENbCME BblOBUHYMbBIX 2UNOme3 U Meopemuyeckux 6ble0008 HA OCHO8e
IMRUPUYECKU YCMAHOBNIEHHBIX (DAKMO8,; * HAX00UMb A0eK8AMHYI0 NPEOJIONHCEHHOU 3a0aie Gu3uvecKyro Mooelb, paspeulams
npobiemMy Ha OCHOBe UMEIWUXCS 3HAHUU NO MeXAHuKe ¢ UCNOIb308AHUEM MAmeMamuyecko2o annapamd, OYeHUusambv
PeaNbHOCMb NOTYYEeHHO20 3HAYEHUs PUUYECKOU BeUYUHDL.

MoJiekyasipHast pU3UKa M TEPMOJIMHAMHUKA

CrpoeHue u cBOiICTBa BelllecTB TemIOBbIE SIBIICHUS

Crtpoenne BemiecTBa. TemioBoe ABUKEHHUE aTOMOB M MoJeKyd. bpoyHoBckoe nsmwkenue. [dudbdysus. Bzaumonerictue
qyacTHIl BemecTBa. Moieu CTpOEHUs ra3oB, KUAKOCTEH M TBEPIbIX Ted U 00OBICHEHHE CBOWCTB BEIIECTBA HA OCHOBE TUX
MOJEJIEN.

TenmoBoe nBmxenue. TemnoBoe paBHoBecHue. Temrieparypa u ee uaMepeHue. CBa3b TeMHepaTypbl CO CpeaHENH CKOPOCTHIO
TEIUIOBOTO XaOTHYECKOTO JABM)XEHHs 4acTull. BHyTpeHHsisi sHeprus. PaGota u Teruonepenaya Kak CMOCOOBI M3MEHEHUS
BHYTPEHHEW HHEpPruu Tena. Buuabl Teruionepenadu: TEIIONPOBOJAHOCTh, KOHBEKIMA, W3MydyeHHEe. KoamyecTBO TEIIOTHI.
VY nenpHas TEMmIOEMKOCTh. 3aKOH COXPAHEHUSI SHEPTUU B TEILIOBBIX MPOIECCAX.

Ucnapenne u xongeHcauus. Haceiennsiii nap. Bnaxunocts Bo3nyxa. Kumnenne. 3aBUCUMOCTh TEMIIEPATYPBl KUIIEHUS OT
naenenus. [lnaBiaenue u kpuctamnzanus. Y qeapHas TeIUioTa MIABJICHUS U TapooOpa3oBaHus. Y IeiabHas TeIIoTa CrOpaHusl.
Pacuer konnuuecTBa TEIIOTHI IPU TEMIO00OMEHE.

[Tpunuunsl paboThl TeraoBbIX Aurareneid. [laposas TypOuHa. J[Buratenb BHyTpEeHHEro cropaHusi. PeakTUBHBINA JBUraTeb.
KII/I TermoBoro aBurareis.

OOBsICHEHME YyCTPOMCTBA U IPUHITUIIA AEHCTBHUS XOJIOIUIbHUKA.

Hpeo6pa30BaHI/I>1 OHCPIWK B TCIUIOBBIX MalllMHAX. DKOJIOrM4YeCKHUe HpO6J’IGMI:I HCIIOJIBb30BaHMA TCIIJIOBBIX MAIIKWH.



JemMoncTpanuy (¢ ucnoab3oBanueM odopynoBanus «Touka pocta») Cxumaemocts ra3os. Juddysus B razax u
KUAKOCTIX. MO/IeNIb Xa0TUYECKOTO ABUKEHUS MOJIEKYJ. Mosiesib OGpOyHOBCKOTO IBUKEHHUS.

CoxpaHeHue 00beMa KUJIKOCTU IpU u3MeHeHnu (popmel cocyna. ClienyieHne CBUHIIOBBIX HMIUHAPOB. [IpuHuun neicTeus
TEPMOMETPA.

N3meHeHre BHYTpEeHHEN SHEPIUM Tesia IMPHU COBEPIIEHUU padOThl U MpH Teruionepeaade. TemmonpoBOAHOCTb Pa3InUHbIX
MarepuanoB. KOHBEKIHS B KUAKOCTAX U razax. Temuonepenadya myTeM U3JIydeHHUs.

CpaBHeHUE yIEIBbHBIX TEIUIOEMKOCTEN Pa3INYHbIX BEIIECTB. SIBiIeHNE ncnapenus. Kumnenue Boabl.

ITocTosIHCTBO TeMnepaTypbl KUIEHUS KUJAKOCTH. SIBIICHUS TUIaBIEHUS U KPUCTAIIU3AIUN.

N3mepenue BIa)KHOCTH BO3AyXa ICUXPOMETPOM WIIM TUTPOMETPOM. Y CTPOMCTBO YETHIPEXTAKTHOIO JIBUTATEIISI BHYTPEHHETO
cropaHusi. Y CTpONUCTBO MapoBO TypOWHBI

JlabopaTopHbie padoThl ¥ _ONBITEI (¢ HCMOAb30BaHUeM oOopynoBanusi «Touka pocra») MccnenoBanue M3MeHEHUs CO
BpEMEHEM TEeMIEpaTypbl OCTHIBAIOIIEH BOJbI. M3yueHue siBneHusi TeruooOMmeHa. M3mepeHue yAelnbHONW TEIIOEMKOCTU
BelecTBa. M3MepeHne BlIaxXHOCTH BO3lyXa.

HccnenoBanue 3aBUCUMOCTH 00beMa Ta3a OT JaBJICHUS MPHU MOCTOSTHHOM TeMIiepaType. BhIyCKHUK HAy4nTCS

*  pacro3HaBaTh TEIUIOBbIE SBJICHUS U OOBSICHATH HAa OCHOBE MMEIONIMXCS 3HAHWNA OCHOBHBIC CBOWMCTBA WJIM YCJIOBHS
MPOTEKAHUS ATUX SABICHUN: nudPy3usi, n3MEHEHHEe 00BhEMa TN MPU HArpeBaHWM (OXJIAXKIACHHH), OOJbIIAs CKUMAEMOCTh
ra3oB, Majas CXXUMAeMOCTb >KMJKOCTE W TBEPABIX TEJN; TEIJIOBOE PAaBHOBECHE, HMCIAPEHHE, KOHJEHCALWs, IJIaBJICHUE,
KPUCTAJUIM3ALMS, KHTICHHE, BIAXKHOCTh BO3/1yXa, Pa3IMyHbIe CIIOCOOBI TEIIONEpEeIayuu;

*  ONHCHIBATh M3YUYCHHbIE CBOMCTBA TEN U TEIJIOBHIC SBJICHUS, UCHOIB3Ys (PU3MUECKHUE BETUUMHBI: KOJIHMUYECTBO TETUIOTHI,
BHYTPEHHSS SHEPTUsl, TEMIIEpaTypa, yAelbHas TeMJIOEMKOCTh BEIECTBA, yeIbHas TEIUIOTa IUIaBJIECHUS U apooOpa30BaHMs,
yleabHas TEeIUIoTa CrOpaHus TOIUIMBA, KO ()UIIMEHT MOJIE3HOT0 ACHCTBUS TETJIOBOTO ABUraTelNs; MPU OMUCAHUN MPaBUIBHO
TpPakTOBaTh (PU3MYECKUN CMBICI UCIIOJIB3YEMBIX BEJIUMYHMH, UX OOO3HAYEHHS M €IUHULIBI U3MEPEHUs, HAaXOAUTh (POPMYIIbI,

CBSI3bIBAIOIINE JAHHYIO (PU3NUECKYIO BEIMUUHY C JPYTUMHU BEJIMYHMHAMU;



*  aHAJIM3HUPOBATh CBOMCTBA TEJ, TEIJIOBBIC SIBICHHUS M MPOLIECCHI, UCMOJB3Yys 3aKOH COXPAHEHUs JHEPrUu; pa3inyarh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U €r0 MaTEMATUYECKOE BBIPAKEHUE;

*  pa3iauvaTh OCHOBHBIC IPU3HAKU MOJICJICH CTPOCHUS Ta30B, )KUIAKOCTEN U TBEPIBIX TEIT;

*  pemiarth 3aJa4u, UCIOJIB3YSl 3aKOH COXPAHEHUS SHEPIUH B TEIUIOBBIX IMpoleccax, (hOpMyIibl, CBA3bIBAIONINE (HU3UUECKUE
BEJMYUHBI (KOJIMYECTBO TEIJIOThI, BHYTPEHHSSI JHEPrus, TeMmIepaTrypa, ylAelbHas TeIJIOEMKOCTh BEIIECTBA, Y/eIbHas
TEIJIOTa TUIABJCHUS W MapooOpa30oBaHUs, yJEJbHAs TEIJIOTa CrOpaHHs TOIUIMBA, KOA(M(UIIMEHT MOJe3HOro JeUCTBUS
TETJIOBOTO JIBUTATEJIsI): HA OCHOBE aHaJIM3a YCIOBHUS 3aJlaud BBIICIATh (U3UYECKUE BETUYUHBI U (POPMYJIbI, HEOOXOAUMBIE
JUTs €€ PeIIeHUs], ¥ TPOBOJIUTH PACUCTHI.

Buvinycknuk nonyyum 603mMo#CHOCHb HAYYUMbCAL:

*  UCNONB3068aMb 3HAHUS O MENI08bIX ABLEHUAX 8 NOBCEOHEBHOU HCU3HU OJisl 0becnedenus 6e30nacHocmu npu oopaujeHul ¢
npubopamu u mexHU4ecKUMUu yYCmpoucmeamu, OJisi COXPAHeHUs 300P08bs U COON00eHUsI HOPM IKOJI02ULECKO20 N0GeOeHUs 8
oKpydcaowell cpede; NpUBOOUMb NPUMEPbL IKOJOSUHECKUX NOCAeOCMBUll pabombsl Osucameinell 8HYMPEHHe20 C2OpaHus
(/[BC), mennogvix u euoposieKmpoCcmanyuli,

*  NpuUBOOUMb NPUMEPbL NPAKMUUECKO20 UCHONb308AHUS PUULECKUX SHAHUL O MENJIOBbIX SA8NeHUSX,

*  pasmuyams 2pAHuybl NPUMEHUMOCMU QU3UYEeCKUX 3AKOHO8, NOHUMAMb 8ceobuwjuti xapakxmep @OYHOAMEHMATbHbIX
@u3uyecKkux 3aKOHO8 (3aKOH COXPAHEeHUsl dHepeuu 8 MeNnJ08blX NPoYeccax) U 02PaAHUYEHHOCMb UCHONb308AHUSL YACTNHBIX
3aKOHO08, * NPUeMam NOUCKa U QopmMyauUpo8KU OOKA3AMENbCME 8bLOBUHYMbIX 2UNOMe3 U MeoPemuUyeckKUux 6bl60008 HAd OCHOBE
IMNUPUYECKU YCIMAHOBIIEHHBIX (PaKmos,; * HAxX00Umv a0eK8amuy npeooNCeHHOl 3a0aue Gu3uULecKyro Mooeib, paspeuans
npobdremy Ha OCHOBe UMEIUWUXCS 3HAHUL O MENJO8bIX SAGNeHUSIX C UCNOIb308AHUEM MAameMamuieckoeo annapama u
OYeHUB8amMb peanrbHOCMb NOLYYEHHO20 3HAYEHUS PUULECKOU BETUUUHDL.

3J1€KTpI/I‘leCKI/Ie A MAIrHUTHBIC ABJICHUA

DnekTpuueckue ABIeHUus: MarHuTHbIE ABJICHUSL DIIEKTPOMArHUTHbIE KOeOaHusl U BOJHBI ONTHYECKUE SIBIICHUS
DJNeKTpu3anus Tel. OJEKTpUYECKUMi 3apsa. [Ba BuIa >IJIEKTpUUYECKHX 3apsaoB. BzaumopnencTBue 3apsaoB. 3aKOH

COXpaHCHHA DJICKTPHUICCKOT'O 3apsaaa.



Onektpuueckoe mnoje. JleMCTBHE JIEKTPUYECKOrO TMOJs Ha JJIEKTpUYecKue 3apsaapl. [IpoBOAHMKM, IUAIEKTPUKH U

MTOJTYTIPOBOJHUKM.

IIoCTOSSHHBIN 2NEKTpUYECKUN TOK. VICTOYHMKM TOCTOAHHOrO ToKa. JlelicTBua »siekTpudeckoro Ttoka. Cuia  ToKa.

Hamnpsxkenne. DneKTpUUYecKOe CONPOTUBICHHE. JJIEKTPUYECKass Lenb. 3akoH Oma uisi ydacTKa DJIEKTPHUYECKOM LEIH.

[locnenoBaTenbHOE U ApAIJIENIbHOE COSUHEHUS MPOBOIHUKOB. PaboTa 1 MOIIHOCTh 3EKTPUUECKOro ToKa. 3aKoH JIKoyiis -

Jlenua. Hocurenu anekTpuyeckux 3apsgoB B METAIIJIAX.

OmneiT Opcrena. MarauTHoe noJie Toka. B3anMo1eicTBUE MOCTOSSHHBIX MarHUTOB. MaruuTHoe noJie 3eMJId. JIEKTPOMAarHur.

JleficTBre MarHUTHOTO TOJISI HA IPOBOJHMK € TOKOM. Cuiia Amriiepa. DIeKTpoABUraTelb. DIEKTPOMAarHuTHOE peJie.
DNeKTpOMarHuTHas uHaykuua.  Oneitel @apages.  IlpaBuno  JleHna.

DnexTporeHeparop.

[Tepemennslii Tok. Tpancdopmarop. [lepenaya ayekTpudeckoii JHEPTruK Ha PacCTOSHHE.

DNeKTpOMarHuTHele  KojieOaHMs. ODJIEKTPOMAarHUTHBIE BOJHBI M MX  cBoMcTBa. CKOpPOCTb  pacnpoCTpaHEHUs

AJIEKTPOMAarHUTHBIX BOJIH. [I[pMHINIIBI pailOCBSA3HU U TEIEBUICHUS.

CBer - 2JIeKTpOMarHuTHasi BOJIHA. BiMsHUE 371€EKTPOMArHUTHBIX U3JyYEHHUI Ha )KUBBIE OPTaHU3MBI.

IIpsimonnHeliHOE pacnpocTpaHeHue ceera. OTpakeHUE W NPEIOMIICHUE CBETA. 3aKOH OTpakeHus cBeTa. Ilnockoe 3epkaio.

JIunza. dokycHoe paccTosHMe JUH3bL. OnrTudeckas cuia JUH3BL [71a3 Kak onThueckas cucreMa. OnTuyeckue MpuOOpHI.

Jucnepcus csera.

[lemoHCcTpanum (c KCMOJIbL30BaHMeM 000pyaoBaHus «Touka  pocray)

Onektpuszanus Tei. [Ba pona 371eKTpUUYECKHX 3apsioB. Y CTPOMCTBO U JeUCTBHE dIEKTpocKomna. [[poBOAHUKH U N30 TOPHI.
DnekTpu3zanus yepes BiausiHue [lepeHoc anekTpuueckoro 3apsiia ¢ OTHOrO Tella Ha IPYroe 3aKOH COXPaHECHUS
3JIEKTPUYECKOTO 3apsna. HcTtounrkn nOCTOSTHHOTO toka. CocraBieHue anekrpuueckon nenu. Mzmepenue

CHUJIBbI TOKAa aMIICPMCTPOM.

HaGntoneHne mocTosiHCTBa CUITBI TOKA HA Pa3HbIX YYaCTKAaX HEPA3BETBICHHOM AIEKTPUUECKOM LIETIH.



N3mepenune cuiibl TOKa B pa3BETBICHHOM 2JIEKTPUYECKOM 1ienu. M3MepeHne HanpsyKeHUs! BOJIbTMETPOM.

N3ydeHne 3aBUCUMOCTH 3JIEKTPUUECKOTO CONTPOTUBIIEHUS MPOBOAHUKA OT €T0 JUIMHBI, IJIOIIAIH MONEPEYHOIO CEUEHUS U
Marepuana. Y IeJibHOE CONPOTUBIIEHHE. PeocTar U Mara3uH CONPOTUBIICHUN.

N3mepenune HanpsyKeHU B TOCIIEA0BATENBHOM JIEKTPUYECKOM LENH. 3aBUCUMOCTh CHJIbI TOKA OT HANPSKEHUS HAa Y4acTKe
anekTpuueckou nenu. OneIT Ipcrena. MarHuTHOE MoOJIE TOKA.

JleficTBre MarHUTHOI'O TOJISI HA MPOBOAHUK C TOKOM. Y CTPOMCTBO JIEKTPOJABUTATENS. DJIEKTPOMATHUTHAS UHIYKIUS.
ITpaBuno Jlenua.

CamMouHayKIus.

[TonyueHne nepeMeHHOro TOKa MpH BPAILIEHUH BUTKA B MATHUTHOM I10JI€.

Y CTporcTBO Te€HEpaTopa IMOCTOSHHOTO TOKA.

Y CTpolcTBO reHepaTopa NEPEMEHHOIO TOKaA.

YcerpoiicTBo TpaHchopmaTopa.

[Iepenaya 3neKTpUUECKONM SHEPTUH.

DNEeKTpOMarHuTHbHIE KOJIeOaHMUs.

CBoiiCcTBa 3JIEKTPOMATrHUTHBIX BOJIH.

[TpuHIMT NeficTBUS MUKPOGOHA U TPOMKOT OBOPHTEIIS.

[IpuHIMITBI paIUOCBS3H.

Hctounnku cBera.

[IpsAmosMHENHOE PaCIIPOCTPAHEHUE CBETA.

3aKOH OTpa’KEeHHsI CBETA.

N300pakeHne B INIOCKOM 3€pKaJe.

[Ipenomnenue cBera.

Xox jiydeil B coOuparoiiei TnH3e.



XoJ JIy4ell B pacCeuBaroLIeH JIMH3E.

[Tony4yenue n300pa>keHUil C MOMOIIBIO JIUH3.

[TpuHuun gefcTBUS MPOSKIIMOHHOTO afapara u ¢oToanmnapara.

Mopens riasa.

Hucnepcust 6enoro ceTa.

[Tonyyenue 6enoro cBera nNpu CI0KEHUU CBETA Pa3HbIX LIBETOB.

JlabopaTopHble paGoThI M ONBITHI (C MCNIOJIB30BaHNEM 000pyaoBaHuA «Touka pocra») HabiroaeHue 35eKTpuyeckoro
B3aumMojieicTBUs Tes1 COOpKa 3JIEKTPUUECKOM 1IeNH U U3MEPEHHUE CHIIbI TOKA U HaIPSKEHUSI.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA B TPOBOJAHUKE OT HANIPSIKEHUS HA €ro KOHIAX MPH MOCTOSSHHOM COITPOTHUBIIEHUU.
HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA B DJIIEKTPUYECKON LIETH OT COMMPOTUBIIEHUS MPU MTOCTOSIHHOM HaIpsI)KEHHH.

N3yueHune nocneqoBaTeIbHOTO COEANHEHNS IPOBOJHUKOB

N3ydeHne napanienbHOrO COEAUHEHNS IPOBOIHUKOB

N3mepenue conpoTUBIICHHE MTPU IOMOIIYA aMIIEPMETPA U BOJIBTMETPA.

N3ydeHne 3aBUCUMOCTHU AJIEKTPUYECKOTO COMPOTUBIICHHS NMPOBOJHHMKA OT €ro JJIMHBI, MIIOMAAU MONEPEYHOrO0 CEUYECHUS U
Marepuaia. ¥YIeabpHoe colpoTuBieHue. M3mepenne paboThl 1 MOIIHOCTH JICKTPUIECKOTO TOKa. M3ydeHne B3anMo1ecTBUS
MIOCTOSIHHBIX MarHUTOB.

HccnienoBanre MarHWTHOIrO IOJIA MPSAMOTO IMPOBOJHUKA M KATYIIKM C TOKOM. McciienoBaHue sIBI€HHsS HaAMarHWYWBaHUS
xenesa. M3ydenue npuHOuna AEUCTBUS SJIEKTPOMAarHUTHOTO pene. M3ydenue nerdcTBUs MarHUTHOTO TO0JIs Ha TPOBOJHUK C
TOKOM. M3ydyeHue nmpuHLOMINA AEUCTBUS dJIEKTpoABUrareis. M3ydeHue siBIeHUs DIEKTPOMATHUTHOW MHAYKIUU. M3yueHue
IpUHLMNA 1elcTBUs TpaHchopmaTopa. M3ydeHue SBIeHusl pacpOCTPAHEHHSI CBETA.

HccnenoBanue 3aBUCUMOCTH YIJIa OTPaXKEHUS OT yIUIa MMaJieHus cBeTa. M3ydeHue cBOMCTB n300pakeHHs B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCMMOCTH yIJla IIPEJIOMJIEHUS OT yria najeHus cBeta. M3mepeHune (OKyCHOro pacCTOSHHS COOMpArOIen

nuH3blL. [Tonydenne n300paxkeHuil ¢ TOMOIIBIO COOMpPAIOIIEH JTUH3HI.



HaGmronenue siBneHust TUCIEPCUU CBETA.
BbInyCKHUK Hay4YUTCS:

*  pacmo3HaBaTh AJIEKTPOMATHUTHBIE SBJICHUS M OOBACHATH Ha OCHOBE HMMEIOIIMXCS 3HAHUW OCHOBHBIC CBOMCTBA WIIH
YCJIOBUSI MPOTEKAHUSI ITUX SIBJICHUMW: DJICKTPHU3alMs TeJ, B3aUMOJICUCTBUE 3apsijOB, HarpeBaHHE IPOBOJHHUKA C TOKOM,
B3aUMOJICICTBHE MArHUTOB, DJJEKTPOMAarHUTHAs WHIYKIUS, JEWCTBHE MArHUTHOTO TIOJISI HA TIPOBOJAHUK C TOKOM,
IPSIMOJIMHEHHOE PACTIPOCTPAHEHHUE CBETA, OTPAXKEHUE U MIPEIIOMJICHHE CBETA, TUCIIEPCUS CBETA;

* ONWCHIBATh U3YYEHHBIE CBOMCTBA TEJI U DJIICKTPOMArHUTHBIC SBJIEHUS, WCIOJB3Yysl (PU3MUYECKUE BEJIUYUHBI:
ANEKTPUUYECKUI 3apsiji, CUJIa TOKA, DJIEKTPUUECKOE HAIPsHKEHUE, dJISKTPUUECKOE COMPOTUBIICHHUE, YICIbHOE COMPOTUBIICHUE
BeIlleCTBa, paboTa TOKa, MOITHOCTh TOKa, (DOKYCHOE pPAacCTOSTHUE U ONTHYECKas CHUja JIMH3BI, IPU OMHUCAHWUW MPABUILHO
TPaKTOBaTh (PU3MUECKUN CMBIC HCMOJB3yEMbIX BEJIWYWH, UX 0003HAUCHUS W CAMHUIIBI M3MEPEHUsI; YKa3bIBaTh (POPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (PU3NYECKYIO BEIUUMHY C IPYTUMU BETUUHMHAMU;

*  aHaANM3HMPOBATH CBOMCTBA TEJ, AJIEKTPOMArHUTHBIC SIBJICHHUS W TPOLIECCHI, MCHOJB3ysd (PU3NYECKHE 3aKOHBI: 3aKOH
COXpaHEHHMs AJIEKTPUUYECKOro 3apsana, 3akoH OMa namsa yyacTka nenu, 3akoH Jxoyns—IJleHna, 3akoH NPsSMOJMHENHOTO
paclpoCTpaHEHUsI CBETA, 3aKOH OTPAKEHHUS CBETAa, 3aKOH IPEJIIOMJICHHS CBETa; IMPU OSTOM pa3linyaTh CIOBECHYIO
(bOopMyIHPOBKY 3aKOHA U €70 MAaTEeMaTHUYECKOE BHIPAKCHHE;

e pemarh 3aJaud, UCTHOJB3yA (u3mdyeckue 3akoHbl (3akoH Oma mnms ydacTka nenw, 3akoH Jlxoyms—IJleHma, 3akoH
MPSIMOJIMHEWHOTO PACIPOCTPAHEHUS CBETA, 3aKOH OTPAKEHUS CBETA, 3aKOH MPETIOMIICHHSI CBETa) U (POPMYIIBI, CBSI3bIBAIOIINE
¢du3nueckre BEIMYUHBI (CHIa TOKA, DJIEKTPUUYECKOE HATMIPSHKEHUE, IIEKTPUUECKOE COMPOTUBIICHUE, YACTbHOE COMPOTUBIICHUE
BEIECTBA, paboTa TOKAa, MOIITHOCTh TOKAa, (OKYCHOE pACCTOSIHUE W ONTHYECKas CHJa JIMH3BL, (OPMYINBI pacyeTa
ANEKTPUUYECKOTO COMPOTUBIICHUS MPH MOCIEIOBATEILHOM U NapayieIbHOM COCIMHEHUU MPOBOJAHUKOB); HA OCHOBE aHan3a
YCIIOBUS 337a4M BBIACIATh (PU3MUECKUE BETUYHHBI U (HOPMYIBI, HEOOXOJUMBIC IJIs €¢ PEIICHHsS, U TMPOBOAUTH PACUCTHI.

Bbll’lyCKHl/lK noY4Yum 603MOINCHOCNb HAYHUMbCA.!



*  UCNONB306aMb 3HAHUA 00 INEKMPOMACHUMHBIX AGICHUAX 6 NOBCEOHEeB8HOU HCU3HU Ol 0becneyeHus 6e30nacHOCmu npu
obpawjenuy ¢ npudOPamu U MexHU4eCKUMU yYCmpoucmeamu, 0isi COXpaHeHUs 300p08bsi U COOI00EHUs. HOPM IKO02UYECKO20
nogeoeHuUs: 8 OKpydcaroujel cpeoe;

*  NpUBOOUMb NPUMEPLL NPAKMUYECKO20 UCNONb30BAHUS DUULECKUX 3HAHUUL O DTIEKIMPOMASHUINHBIX AGLEHUSX,

*  pazuuams epaHuybl NPUMEHUMOCIU PUIUYECKUX 3AKOHO8, NOHUMAMb 8Ceobwull xapakmep QyHOamMeHmaibHblX 3aKOHO8
(3aKOH COXPAHeHUsl IIeKMPUYecKo20 3apsaoa) U 02PAHUYEHHOCMb UCHOIb308AHUS YACMHBIX 3aKOHO8 (3axon Oma 0ns
yuacmka yenu, 3akoH Jocoynri—dJlenya u op.);

*  npuémam nocmpoeHus Quauyeckux mooenell, NOUCKa U @QOPMYIUPOSKU OO0KA3AMENLCE BbIOSUHYMbIX 2UNOme3 U
MeopemuyecKux 86160008 HA OCHOBE IMNUPUYECKU YCIMAHOBIEHHBIX (PaKmos,

*  Haxoo0umv a0eK8amuyro NpeodnoNCeHHOU 3adaye Gu3UYecKyro Mooelb, pazpeuams Nnpoodnemy HA OCHOBe UMEHWUXCS
3HAHUU 00 INeKMPOMASHUMHBIX SGIEHUAX C UCNONb30BAHUEM MAMEMAMUYECKo20 annapama u OYeHUu8amsv pedarbHOCHb
NOTYYEeHHO20 3HAYEHUS (PUULECKOU BeTUUUHDL.

KBanToBble ABJIeHUA

Omnbiter Pezepdopna. [lnanerapras Mmoaens aroma. JInHeluaTble oNTHYECKUE CIEKTPHI. loriomenne u ucryckanue cBera
atomamu. CocTaB aTOMHOTO siipa. 3apsiJ0BOE U MacCOBOE UHUCIIA.

SlnepHble cuibl. DHEPrusl CBSA3M aTOMHBIX sifep. PagmoaktuBHOCTH. Anb(da-, O6eTta - U raMMma-usnydeHusi. MeToabl
pEerucTpanuu ACpHbIX U3ITyYECHUH.

SAnepusie peakuuu. [lenenue u cunres saep. Mcrounuku sneprun ConHua U 3Be31. SnepHast sHEpreTHKa.

Jo3umeTtpus. BriusgHue paguoakTUBHBIX M3IYyYEHUU HA JKUBBIE OPraHU3Mbl. DKOJOTHMYECKUE MPOOJIEeMbl pabOThl ATOMHBIX
BJICKTPOCTAHIIHM.

Hemonctpaimu Mogens onbita Pesepdopna. Habmonenne TpekoB yacTuil B Kamepe BuibcoHa. YcTpoilcTBO U JelicTBHE

CUCTYHKA NOHHU3UPYIOINX YaCTHII.

JlabopaTopHbie paboThl U OnbITH HabmtoaeHne TMHenYaThiX CIIEKTPOB U3TYyUEHHUS.

N3mepenue ecTecTBEHHOTO PaJuoaKTUBHOTO (POHA TO3UMETPOM.



BoIlyCKHUK HayqUTCS

* pacro3HaBaTh KBAHTOBBIC SIBJICHUS M OOBSCHITH Ha OCHOBE HMEIONIUXCS 3HAHUI OCHOBHBIE CBOWMCTBA WJIM YCJIOBHS
MPOTEKAHUS ITUX SIBJICHUN: €CTECTBEHHAass U HMCKYCCTBEHHAs DPAJMOAKTUBHOCTh, BO3ZHHUKHOBEHHE JIMHEHYATOTO CIIEKTpa
W3JTyYCHUS;

* ONKUCHIBATh M3YYEHHBIE KBAHTOBBIC SIBJICHUS, WCIOJIL3Ys (PU3MUECKHE BEJIIMYUHBI: CKOPOCTHb JJECKTPOMArHUTHBIX BOJIH,
JUIMHA BOJHBI M 4YacTOTa CBETa, MEPHOJ TMojypacnaja; MNP OIMUCAHWM TMPABUIBHO TPAKTOBATh (PUBMYECKUN CMBICIH
UCIIOJIb3YEMBIX BEJIMUMH, HMX OO0O3HAYEHHS W EIUHMIIBI WM3MEPEHHUs; YKa3bIiBaTh (HOPMYJIbI, CBSI3BIBAIOIIME JIAHHYIO
(U3UYECKYIO0 BETMYUHY C IPYTUMHU

BEJMYMHAMH, BEIYUCIISITH 3HaUeHNE (PU3UYECKON BEJTUUUHBI;

* AaHAJIM3UPOBATh KBAHTOBBIC SIBICHMS, MCTOB3Ysl (PU3MUYECKHE 3aKOHBI M IMOCTYJAThl: 3aKOH COXPAHEHHUS JHEPIHH, 3aKOH
COXpAaHEHMS DJIEKTPUYECKOTO 3apsjia, 3aKOH COXpPaHEHHUs MacCOBOTO YHMCJa, 3aKOHOMEPHOCTHU W3IIYYEHHS] U TOTJIOIICHHUS
CBETa aTOMOM;

* pa3nyaTh OCHOBHBIE TPU3HAKH IJITAHETAPHOU MOJIENIM aTOMa, HYKJIOHHOM MOJIENTM aTOMHOTO SIIPa;

* IPUBOAUTH TIPUMEPHI TPOSBICHUA B TPHUPOAEC M MPAKTHUUYECKOT'O0 MCIOIB30BAHUS PAJUOAKTUBHOCTH, SAEPHBIX U
TEPMOSIICPHBIX PEAKIIAM, TUHENYATBIX CIIEKTPOB.

Buvinycxknuk nonyyum 603mMoiCHOCHb HAYYUMbCAL:

* UCNONIBL306aMb NOJIYYEHHblE 3HAHUS 8 NOBCEOHEBHOU JHCU3HU NPU 00paAWeHUuUu ¢ npubopamu (Cuemuux UOHUSUPYIOUJUX
yacmuy, 0ozumemp), 0Jisk COXPAHEHUSL 300P08bsL U COONI0OEHUSI HOPM IKOT02UHECKO20 NOBeOeHUsl 8 OKpYIIcarouell cpeoe;

* COOMHOCUMb IHEP2UIO CBA3U AMOMHBIX A0ep C 0ePeKmom Maccol,

* NPUBOOUMDb NPUMEPLL GIUAHUA PAOUOAKMUGHBIX USNAYUEHUL HA JICUBbIE OP2aAHU3MbL, NOHUMAMb NPUHYUN Oeucmeus
oo3umempa,

® NOHUMAanb JKoJocudecKue np06jzesz, 603HUKAWOWUe npu UCnojb306aHuuU aAnoOMHbILX eﬂeKmpocmaHumZ, u nymu peuileHus
amux l’lp06./l€ﬂ/l, nepcnekmuesbl UCNOJIb306AHUA YNPABTIAEMO2CO mepMOﬂdepnoeo Curmesda.



Crpoenne u 3Bosonus Beesiennou

["eonienTpryeckas u reqvoleHTpUYECKast cucTeMbl Mmupa. duszndeckas npupoja HebecHbIX Tes1 COMHEYHOM CUCTEMBI.
[Tpoucxoxnenne Conneunoit Cucremsl. uznueckas npupoaa Coinnia u 38e34. Ctpoenune BeeneHHon. DBOMOLAS

Bcenennoii. JleMmoHCTpaIinn

ACTpOHOMHUYECKHE HAOTIOICHUS.

3HaAKOMCTBO C CO3BE3USAMH 1 HAOJIOICHUE CYTOYHOTO BpaIlleHUs 3BE€3THOTO Heba.

Ha6monenue npuxenus Jlyasl, CoHIla ¥ TIIIaHET OTHOCUTEIIHHO 3BE31.

BrinyckHUK HayduTCs:

* pa3IMyYaTh OCHOBHBIC MPU3HAKN CYyTOYHOTO BpPAIICHHS 3BE3/THOTO HeOa, nBrkeHus JIyHsl, CoJiHIIA M TUTAHET OTHOCUTEIBHO
3BE3/;

* IOHUMAaTh PA3IUYMs MEXKIY TEIHOLCHTPUUECKONM ¢ TEOLICHTPUYECKOM CcHUCTeMaMu Mupa. BbulinycKkHUK noayuyum
BO3MONCHOCb HAYUUMBCA!

® YKas3obledmbvp 061/147/!6 ceolCcmea U OMauYus niaaHem 3emMHoll cpynnol U njildHem-2ucadHnmoes, Majlblx meil Conneunoti cucmemul u

OOLUUX NIIAHEM,; NOIL30BAMbCS KAPMOLL 36€30H020 Heba npu HAbI00eHUsX 36€30H020 Heba,

* pa3IUYams OCHOBHblE XAPAKMeEpUCMuKU 36€30 (pasmep, uysem, memnepamypa), COOMHOCUMb yeem 38e30bl C ee
memnepamypou,

® pasiudaniv cunomesvl O I’lpOuCXO.?deBHMM Conneunotul cucmemui.

Txnacc (68 yacos, 2 yaca B HeJIeJI10)

Beenenue (4 u)
Urto nzyuaet pusuka. Guzndeckue sipnenus. HaOmonenus, onbIThl, U3BMEPEHHUS.

dusuka u TexHuka.



JlaGopaTopHbie padoThbI:
1. OnpeneneHue HEHBI ACICHUS U3MEPUTEIHLHOTO IUIUHAPA (C UCTIONb30BaHUEeM 00opyaoBaHus « Touka pocTay).
IlepBoHaUYaJbHBIE CBEICHUS 0 CTPOeHUM BelecTBa (6 1)
Monekynsl u atombl. Juddysus. Jpmxenue monekyna. CBA3b TeMIepaTypbl Tella CO CKOPOCTbIO JIBJKEHUS €ro MOJIEKYJI.
[IpuTskeHre W OTTAJIKMBAaHME MOJIEKYJ. Pa3lnyHble COCTOSIHUSA BEUIECTBA M UX OOBSCHEHHWE Ha OCHOBE MOJIEKYJSIPHO -
KUHETUYECKUX MPEICTaBICHUN.
JlaGopaTopHbie padoThbI:
2. 3mepenue pazMepoB MajibIX Tell (C UCIOJIb30BaHUEM 00opynoBanus « Touka poctay)
B3aumoneiicTBue Teu (22 1)
Mexannueckoe nBuxeHue. PaBHomepHoe neuxenne. CKOpoCTb.
WNuepuus. Bzaumoneiictue ten. Muepuusa. Macca tena. U3mepenue Maccsl Tena ¢ NOMOUIb0 BecoB. IMOTHOCTH BeliecTBa.
Asnenue tarorenus. Cuna Tsxectd. Cuina, Bo3HUKaromas npu negopmaruu. Bec.
CBs13b M@Ky CHIION TSHKECTH M Maccoil. Ympyras nedopmarius Temna. 3akoH [yka.
Hunamometp. ['paduueckoe nzodpaxenue cuiibl. ClioxKeHHe CHl, IeMCTBYIONUX MO 01HOM npsaMoi. Tpenue. Cuma TpeHus.
Tpenue ckonpxkeHus, KaueHus, nokos. [loamunanky.
JlaGopaTopHbie padoThbI:
3. H3mepenwne macchl Teja Ha Becax (C UCIOIb30BaHHEM 000pynoBanus «Todka pocTay)

4, Hsmepenue odbema Tena (¢ ucroiib3oBaHueM obopynoBanus «Touka poctay). 5. U3mepeHue mioTHOCTH TBEPAOTo Tema(c
UCTIOJIb30BaHueM o00opyaoBanus «Touka poctay).

6. I'pagympoBaHHe MPYXKHMHBI U U3MEPEHHUE CHIIBI C TIOMOINBIO JTMHAMOMETpA (C MCIOIb30BaHUEM o0opymoBaHus «Todka
poctay). JlaBjieHue TBEepPAbIX TeJl, :KUAKOCTeH U ra3oB (21 4)

Hasnenwue. [laBnenue tBepabix ten. JlaBnenue raza. OObsICHEHNE IaBICHUS ra3a HA OCHOBE MOJICKYJIAPHO - KHHETUYECKUX
npeacraBiaeHui. 3akoH [lackans.

JlaBnenue B xuakoctuu raze. Coobmarommecs: cocyapl. Lmro3e1. I'mapapnmuaeckuii mpecc. AtmocdepHoe naBiaeHue. OmbIT
Toppuuenmu. bapomerp-anepous. N3menenue atmocdepHoro maBieHus ¢ Beicotoi. ManomeTrpsl. Hacoc.

ApxumenoBa  cWwia.  YcCioBusA  IUIaBaHuA  Ted.  BonaHeli  TpaHcnopt.BoznyxoruiaBaHue.

JlaGopaTopHblie padoThI:

/. VI3MepeHue BBITAJIKUBAIOUIEH CHJIbL, JEHUCTBYIOIIEH Ha TMOrPY>KEHHOE B JKUJIKOCTh TeNo (C UCIOJIb30BAaHUEM
obopynoBanus «Touka poctay).



8. DBblsicHeHHWe YCNOBUM IIJIaBaHHWs Tel B JKUJIKOCTH (C UCIOJb30BaHHEM 000pyaoBaHus « Touka pocTay).

Pab6ora u MmomHocTh. JHeprusi(15 q)

PaGota cuiibl, nelicTBYIOLIEH MO HAMPABICHUIO ABMXKEHUS Tena. MomHocTh. [IpocThie MexaHu3Mbl. Y cllOBUE paBHOBECHUS

pbldara. MowmeHT cuiibl. PaBHOBECHE Ten C 3aKp€HJ'I€HHOI>'I OCBhIO BpallICHUA. BI/II[BI PaBHOBCCHA.
PaBseHcTBO pa60T IMpH UCIIOJIb30BAHUN MCXAaHU3MOB. KOB(I)(I)I/IL[I/IGHT ITIOJIC3HOI'O I[eﬁCTBHﬂ.

HOTeHLII/IaHBHaSI OQHCPTIUd IMOAHATOrO TCJA, cokaTom IMPY>XUHBLI. Kunernueckas SHCPTUA ABWXKYIICTOCA TCIIA. HpeBpameHHe

OJHOI'O BHUAA MEXaHUYECKOM OHCPIUU B ﬂpyFOﬁ. 3Heer51 PCK " BCTpaA.

JlabopaTopHblie padoThI:

9. BrlsicHeHHe ycOBUS paBHOBECHS phluara (C UCIoyib3oBaHueM 00opyaoBaHus « Touka pocTay).

10. Uzmepenue KII/] npu noabeme Tena no HaKJIOHHOM TNIOCKOCTH (C UCIIOJIb30BaHUEM 000pynoBanus « Touka poctay).
Yuaiuecs 10JKHBI YMETh:

- JaBaTh OIpeJAeIiCHUe TMOHATUN: (u3uKa, Teno, BEIIECTBO, MaTepusi, BEIWYHHA, HAOIIOEHUE, OMbBIT, H3MEpEHUE,
MOTPEIIHOCTh, €AUHUIBI U3MEPEHHs, HU3MEpPUTENbHBbIC MPUOOPHI, 1I€HA [EJICHUS, IKCIEPUMEHTANbHBIE W TEOPETUUYECKHE

MCTOAbI U3YUYCHUA ITPHUPOABLI, aTOM, MOJICKYJIA, KAIIWIIAP, MCXaHNYCCKOC ABUKCHHUC, TPACKTOPHA, CUCTCMA OTCUCTA,



rpaduK JBUXKEHUS, WHEPTHOCTh, B3aMMOJICUCTBUE TE€J, MPOCThIE MeEXaHU3MbI; Au(dy3us, cMauyuBaHHe, HECMAuUBaHUE,
WHEPIIUS, HEBECOMOCTb, MIEPErpy3Ku, CBOOOTHOE MajieHUE, TIIIaBaHUE;

- JaBaTh ompejaesneHue GU3NIECKUM BEITUYUHAM: CKOPOCTh, MyTh, Macca, INIOTHOCTb, CUJIA, CUJIA TSAKECTH, CUJla YIPYTOCTH,
cuia TpeHus, Bec Tela, KodPUIMEHT TpeHus, KO3POUIIMEHT KECTKOCTH, TaBICHUE, apXUMeA0Ba cuja, paboTa, MEXaHHUECKas
SHEprus, NOTEHUHAIbHASA YHEPT U, KWHETUYECKas SHeprus, MOoHOCTh, KIT/[, MOMEHT CHIIbL;

- OMNpeNeNsTh IIEHY JeJCHUs U TOTPEITHOCTh Mpudopa;

- TMPABWIBHO MOJIb30BAThCA MEH3YPKOU, INHEUKOW;

- U3MEPSTh 00BEM Teja ¢ TOMOIIBI0 MEH3YPKH;

- TPUBOJUTH PUMEPHI PUBHUECKUX SBICHUN, (PU3UIECKOTO TeJIa BEIIECTBA;

- ¢dopmynupoBaTh OCHOBHBIE TIoJIokeHNuss MKT;

- peuaTh KaueCTBEHHBIE 3a/1a4 110 TEME;

- 110 Ta0JuIlaM HaXOJUTh TEMIIEPATYPy NEPEX0/1a BEIIeCTBA U3 OJTHOTO arperaTHOro COCTOSIHUS B IPYTOE;

- TOPHUBOJHUTH MPUMEPHI CMAUYHMBAOIINX U HE CMAYMBAOIIUX KUJKOCTEH; NCIIOIb30BaHUs KaIWUISIPHOCTH; BELIECTBA B
Pa3JIMYHBIX arperaTHbIX COCTOSAHUSX; - IKCIIEPUMEHTAIBHO ONPEAEIATh pa3Mephbl MajbIX TEN.

- 3amuUChIBaTh (POPMYIBI CKOPOCTH, MYTH, BPEMEHH JBUKEHUS, INIOTHOCTH, MAcChl M1 00beMa Tella; paBHOJEHUCTBYIOLIEH
CHUJIbI; 3aKOHA ['yKa; Beca Tesna, CUIIbI TSKECTH;

- IPaBWIBHO I0JIb30BATHCS BECAMU, TMHAMOMETPOM;

- U3MEpATH CUITY, Maccy;

- T10 YHUCITy PaCKPBITh GU3HUECKHUI CMBICT CKOPOCTH, TUIOTHOCTH BEIIECTBA, )KECTKOCTH TETa;

- TPUBOJIUTH NPUMEPHI MATEPUAITIBHON TOUKHU, MOCTYMATEIBHOTO ABHKECHUS; PA3JIMYHBIX BUAOB JBHKEHUS; TPAKTUYECKOTO
WCMOJIb30BAHUS UHEPLMH; BUJIOB TPEHUS; TOAIIUITHUKOB;

- ¢opmynupoBath 3akoHbl ['yka, [lackans, Apxumena, «30J10TO€ MPaBUIIO» MEXAHUKH; YCIOBUE PABHOBECUE phbluara, 3aKOH

COXpaHCHHUA DHCPIruu,



- pemath MPOCTEHIINE 3a/1a4i Ha ONpeAesieHUE LIEHbI JeeHUs Mprubopa U MOTPEeIIHOCTH U3MEPEHUs, KAUeCTBEHHBIC 3a/1a4ul
Ha OOBSICHEHUE SIBJICHUI C TOUKH 3PEHUS CTPOCHUS BEIEeCTBA. Ha BHISICHEHHE NMPUYUH JIBIKEHHS TeJa; pacueTHBIC 3a7a4yd Ha
3akoH ['yka; 3amaum Ha pacyeT CHJ TNPHPOJBI, pacyeTHbIE 3aJayd Ha 3aKOH ApxuMeJa, IUIaBaHUE TeJ, Ha 3aKOH
COOOIIAIONIUXCS COCY0B, Ha pacueT padoTel, sHepruu, MomHocty, KIIJ[, MomeHTa cui; 3a1ayll Ha MPUMEHEHHUE YCIOBHS
paBHOBECHS pblyara;

- MPaBWIBHO MOJIb30BAThCS MPUOOPAMU MAaHOMETPOM, OAPOMETPOM;

- OOBSICHATH Ha3HAYCHUE, YCTPOMCTBO U MPUHIUN JACHCTBUS OapOMETPOB, MAHOMETPOB, TUAPABINYESCKIX MAIUH, HACOCOB
Y MIX UCTIOJIh30BaHUE;

- W3MEpSTh APXUMEIOBY CHITY;

- coOupaTh OMBITHbIE YCTAHOBKH JJISl TIPOBEICHUS SKCIIEPHMEHTA 110 BBIICHEHHIO YCIIOBHS paBHOBecus pbruara, KIT/{
HAaKJIOHHOH MJIOCKOCTH;

- IHPUBOAUTH HPUMCPLI IIPAKTUYCCKOI'O ITPUMCHCHUA ITPOCTBIX MCXAHU3MOB.

8 kimacc (68 yacos, 2 yaca B HeIeJI0)

TennoBbie siBjenus (25 )
TemnoBoe nBmkenne. Buyrpennss sueprus. Pabora u Teruionepenaya kak criocoObl I3MEHEHHS] BHYTPEHHEH SHEPTUHU Tea.

Bunael Tenonepenaymn.

KonuecTBO TEmmoTel. YaenbHas TEIUIOEMKOCTb. Y IeJibHAsA TEIUIOTAa CrOpaHus TOIUIMBa. llnaBineHue m kpucramnuszauus.
TemnepaTtypa miaBiaeHus. Y IeJIbHAs TEIUIOTA IUIABJICHHUS.

Ucnapenune u konaeHcanusa. OTHOCUTENbHAS BIaKHOCTh BO3yXa U €€ U3BMEPEHHUE.

Kunenue. Temneparypa kuneHusi. Y ieapHas TEIIOTa MapooOpa3oBaHusl.

OO0BsicHEHNE U3MEHEHUH arperaTHbIX COCTOSIHUM BEIIECTBA HA OCHOBE MOJIEKYJIIPHO ~-KUHETUUECKUX MPEICTABICHUN.

HpeBpaIHCHI/IH OHCPIUHU B MCXaHNYCCKHUX U TCIINIOBBLIX ITPOLICCCax.



JIBurarens BHyTpeHHero cropanus. [laposas TypOuHa.
JlaGopaTropHblie padoThI:
1 CpaBHeHHE KOJIMYECTB TEIUIOTHI MPH CMEIIMBAHWU BOJBI PA3HOW TeMmepaTypbl (C UCHOJIb30BAHMEM O0OPYIOBaHUS
«Touka poctay).
2 W3mepeHue yaenbHON TEIIOEMKOCTH TBEPAOTo Tea(c UCIob30BaHeM 000pynoBaHus « Touka pocTay).
3 W3mepenue BIaXHOCTU BO3/yXa (C HCHOIb30BaHUEM 000pyaoBaHus « Touka pocTay).

DJiekTpHYeckue sABjaeHusa (27 4)

Onektpu3zauus Tei. J[Ba poaa aneKTpUYECKUX 3apsAioB. B3anmoneiicTBrue 3apsa10B. DIEKTPUUECKOE TOJIE.
JIUCKpETHOCTh ~ JJEKTPUUYECKOro  3apsjaa. OnekTpoH. CTpoeHHME  aTOMOB.
[loCTOSIHHBIN 3NEKTpUYECKH TOK. ['agbBaHMYECKHE DJIEMEHTHl. AKKYMYISTOPBI. DJIEKTPUUECKas LEMb.
DnekTpuueckuid TOk B Metaiiax. Cumia Toka. AMIiepMeTp. DIEeKTpUuYecKoe HanpshkeHue. BoabTmeTp. DnekTpuueckoe
conpoTuBiieHUE. 3aKk0oH OMa JIJ1s1 y4acTKa 3JEKTPUUECKOU LeTH.
VY nensHOE conpotuBiieHue. Peoctarsl. Buabl coequHEHNM MPOBOTHUKOB.
PaGota u MOUIHOCTH DSJEKTPUUYECKOrO TOKa. KoIW4ecTBO TEMIOTHI, BBIACISIEMOE TMPOBOJIHUKOM C TOKOM. CYeTuuk
ANIEKTPUUYECKOM dHEeprun. Jlammna HakaauBaHUS. DJIEKTPOHArpeBaTeIbHbIC TPUOOPHI. Pacuer a5eKkTposHepruu, moTpedsseMoi
ObITOBBIMHE 3JIeKTpoTipuOopamu. KopoTkoe 3ambikanue. [InaBkue npenoxpanutenu. JlabopaTtopHbie padoThl
4 (COopka SIEKTPUYECKON Ieu M HM3MEPEHUE CUIIBI TOKA (C UCTIONb30BaHuEM 000pyaoBaHus « Todka pocTay).
5 H3MepeHue HanpsKeHHs Ha Pa3IuYHbIX y4acTKax LEMNu (C UCIoIb30BaHueM o0opyioBaHus « Touka poctay).
6 PerymupoBanme CHIIBI TOKA pEOCTATOM (C UCIIOIB30BAaHUEM 000pymOBaHMs «Touka pocTay).
[/ VI3MepeHue COnpOTUBICHUS MPOBOJAHUKA C MMOMOIIBIO aMIIEPMETPa U BOJBTMETPA (C UCIOIB30BaHUEM O000PYIOBAHUS
«Touka poctay).

8 Wsmepenwne pabOTHI 1 MOIIHOCTH JEKTPUIECKOTO TOKa (C UCIOIb30BaHUEM 000pymoBanms «Touka poctay).



DJIeKTPOMATHUTHBIE SIBJICHUS (64)

MarHutHOe moJie TOKa. DJIEKTPOMAarHuTel U uX npuMmeHeHue. [locTtossHHbIE MarHuThl. MarnutHoe nosie 3emiu. JleiicTBue

MAardvuTHOI'O IIOJII Ha IMMPOBOJHUK C TOKOM. 9J'I€KTpOI[BI/IFaT€JIB.

JlabopaTopHbie padoThI
9 .I/I3yquI/Ie QJICKTPUYICCKOT'O ABUTATCIIA ITIOCTOAHHOI'O TOKA.
CaeToBble siBiaenns (9 4)

HMctounuku cBeTa. HpHMOHPIHGP'IHOG PacipoCTpaHCHUC CBCTA. OTpa}KCHI/IG CBeTa. 3aKOHBI OTPaXCHUA CBCTA. [Tnockoe
3CPKaJIO. HpeJ'IOMJ'IeHI/Ie CBCTa.

JIunazel. @OKyCcHOE pacCTOSIHUE W ONTHYecKas cuiia JWH3bL. [locTpoenue n3o0pakeHuil, JaBaeMbIX TOHKON JTMH30H.
OnTryeckue mpudOopHI.
JlaGopaTopHblie padoThbI:

10ITonydenune n300pa’keHHI ¢ MOMOIIBIO COOMpArOIICH JIMH3BI (C UCIIOJBb30BaHNEM 000pynoBaHus « Touka pocTay).
IloBTOpeHue -1 yac

Yyammecs 10JKHbI yMETh:

- 1aBaTh ONPEJECIICHUE TMOHATHM TEIUIOBOE MABWKEHUE, TEIUlonepeaadya, TEIIONPOBOJIHOCTh, KOHBEKIUSA, W3JIYyYEHHUE,
arperaTHoe COCTOSTHHE, (a30BBIM TMEPEXOJ. IJICKTPUUCCKHHN 3apsji, SJISKTPHUUSCKOE IT0JIe, TPOBOJHHUK W JTUIJICKTPHK,
XUMHUYECKHUMN 3JIEMEHT, aTOM U aTOMHOE PO, MPOTOH, HEUTPOH, AIEKTPUUECKAS CHJIA, MOH, BJICKTPUUYECKAs LIENb U CXeMa.
MarHuTHOE I10JIe, MAarHWTHBIE CUJIOBBIC JIMHHWH, 3JICKTPOMArHUTHOE II0J€, MOCTOSHHBIM MAarHWT, MarHUTHBIA IIOJIOC,
TOYEYHBI MCTOYHUK CBETA, IMOJI€ 3PEHMS, aKKOMOJAIMs, 3epKajio, TeHb, 3aTMEHHUE, ONTHYECKas OCh, POKYC, ONTHUCCKUI

LIEHTP, OJIM30PYKOCTh U TAIbHO30PKOCTh;



- J1aBaTb OIIPCACIICHUC (1)I/ISI/I‘I€CKI/IM BCJIMUYMHAM: BHYTPCHHAS OSHCPIHsA, KOJIMYCCTBO TCINUIOTHI, YACIbHAsA TCIIJIOCMKOCTb
BCUICCTBA, YJACJIbHAsA TCIIOTA CropaHuvs TOIUIMBA, YJACJIbHAs TCIJIOTA Hap006p330BaHI/I$I, YACJbHas TCIJIOTA IIJIaBJICHUS,

TEMIIEpaTypa, TEMIEPATypa KUIIEHHS, TEMIIEPATYpa IUIABJICHMS, BIAXKHOCTb, JIEKTPUYECKAN 3aps]l, CHIIA TOKa,



HaIpsDKEHUE, COMPOTHUBIIEHUE, YIEIbHOE COMPOTHUBICHUE, paboTa W MOIIHOCTh TOKA, YIJIbl MAaJCHUS, OTPAKCHUS,
npenoMiieHus, OKYCHOE pacCTOSTHUE, ONTHUYECKast CHJIA.

- (opMyIUPOBATh 3aKOH COXpPaHEHUsI SHEPTUHU B TEIUIOBBIX MPOIleccax;

- peiaTtb HpOCTCﬁHJHG Kau4C€CTBCHHLIC U PACUCTHBIC 3a1a4M Ha TCIIJIOBLIC SABJICHUS

- 110 YUCJIY OaThb IOHATUC (1)I/I3I/III€CKOFO CMBICJIa Ta6HHqHBIX JAaHHBIX TCMBI,

- paboTaTh C COOTBETCTBYIOIIUMH TaOIUIIAMH;

- OMpCAC/ATDh HCHY ACJICHUSA TCPMOMCETPA,

- YMCTb IMOJIb30BATHCA TCPMOMCTPOM, KAJTIOPUMETPOM, IICUXPOMECTPOM;

- O6’E>HCHHTI) Ha3HA4YCHUC, yCTpOﬁCTBO W IIPHUHINIT ﬂeﬁCTBHH I[BC, MNCUXpPOMETpa, - MPUBOAUTH NPUMCPBI IMPAKTUYCCKOI'O
HCITIOJIb30BAHUA 3aKOHOB KypCa U TCIJIOBBIX HBHFaTGHGﬁ.

- COCTAaBJIATH HpOCTGﬁHIPIG QJICKTPUYICCKUC ICIIN U BBIYCPUUBATHL UX CXCMBI,

- UIBMCPATH CUITY TOKA U HAIIPSZKCHUC, COITPOTHUBIICHHUC,

- ITIOJIB30BATLCA PCOCTATOM;

- HAXOJUTh yJIeTbHOE COMPOTHUBIICHHE ITPOBOIHUKA 10 TaOJIHUIIE;

- OOBSCHATL Ha OCHOBE IIOJIOKCHHHM OSJICKTPOHHOM TEOPHM JJICKTPU3ALMIO TEJ, CYIISCTBOBAHWE IPOBOJHUKOB M
AUDJICKTPHUKOB, HArpCBaHHA IIPOBOAHHMKA JJICKTPUYCCKUM TOKOM; HeﬁCTBHC QJICKTPOHAIrpCBATCIbHBIX HpI/I60pOB; -
OOBSCHATH NIEUCTBHUE SIEKTPOU3MEPUTENHHBIX MPUOOPOB, IIEKTPOABUTATENS; - pellaTh 3aJa4d C MPUMEHEHHEM 3aKOHa
Owma, J[>xoyns-JIeHiia, 3aKOHOB MMOCJIEI0OBATEILHOTO U MApaUIeTIbHOTO COSIMHEHUS MMPOBOTHUKOB | cieayomux hopmyr: R
= pl/S; A=UlIt; P=Ul; Q=I°Rt;

- popMynTHpPOBATH 3aKOHBI IPSIMOJIIMHEWHOTO PACTIPOCTPAHEHHUS CBETA, OTPAKECHHUS U IPEIIOMIICHHS CBETA;

- IIPAKTHYCCKH IIPUMCHATH OCHOBHBIC ITIOHATHA U 3aKOHBI JIJIA 06'I>}ICHeHI/I$I HeﬁCTBHﬂ (I)OToaHHapaTa, rijia3a, O4KOB,;

- IIOJIy4aTb I/I306pa)KeHI/IH npeamMeTa € IIOMOIIbIO JHWH3bI U INIOCKOI'O 3€PKala; - CTPOUTHb U OIIMChIBATD I/I306pa)KeHI/I$I

MpeIMeETa B INIOCKOM 3€PKAJIE U B TOHKOW JIMH3E;



- peiiatb Ka4CCTBCHHLIC N PACUYCTHBIC 3aa49M HA 3aKOHBI OTPAKCHUS CBETA, HA PACUCT ONTUYECKOMN CHUJIbI JIMH3BI U

ONTUYECKON CHUIIBI CUCTEMBI JIUH3.

9 kamacce (102 yaca, 3 yaca B He/1eJII0)

10 3akonbl ABH:KeHHS U B3auMoaeiicTBus Tea (30 )
MarepuanbsHas Touka. Cucrema orcuera.

HepeMeH_ICHI/IC. CKOpOCTB HpHMOHHHeﬁHOFO PaBHOMCPHOT'O IBUIKCHUSI. PaBHoyCKopeHHOC Hp?[MOJIHHCfIHOC JABUWIXKCHUC!

MTHOBEHHAsl CKOPOCTh, YCKOPEHHE, IEPEMELIEHUE.

['paduku 3aBUCUMOCTH KUHEMATUUYECKUX BEJIMUUH OT BPEMEHHU ITPU PABHOMEPHOM M PABHOYCKOPEHHOM JIBHKCHHU.
OTHOCHUTEIBLHOCTh MEXaHUYECKOTO JBHXKEHUSI.

[Tepsebiii 3axk0oH HeroToHa. MHEpmanbHbie cuctemel otcuera. Bropoi 3akoH HetoToHa. Tpetuii 3akon HeroToHa.
CBoOonHoe najzieHne. 3aKOH BCEMUPHOTO TATOTEHUsA. ICKyCCTBEHHbBIE CITYyTHUKH 3€MIIH.

Nmnynbe. 3aKoH coXpaHeHUs UMITysibca. PakeTs.
JlaGopaTopHblie padoThI:

1. HccnenoBanue paBHOYCKOPEHHOTO JBIKEHHS 0€3 HauaJdbHOW CKOPOCTH (C MCIOJIb30BaHMEM o00opynoBaHus «Touka
pocTay)

2. U3mepenune yckopeHus: CBOOOHOTO MaAeHHUS (C UCTIOIB30BaHUEM 000pyaoBaHus « Todka pocTay).
MexaHn4eckue KoJ1e0aHus 1 BOJIHBL. 3BYK (16 u)

Konebarensnoe nemwkenne. Konmebanusi rpy3a Ha mpyxuae. CBoOomubie konebanus. KomebGarenpHas cuctema. [lepuon,
JacToTa W aMmIuiMtyaa koseOanuid. [IpeBpamienuwe sHepruu mpu KojeOaHwsX. 3aTyxaromue KoJjeOaHus. BrIHYXIeHHBIE
KoJeOaHms.

PacnpocTtpanenue konebanuii B ynpyrux cpenax. [lonepeunsie u npoaoibHble BOJHBI. CBS3b JJIMHBI BOJHBI CO CKOPOCTBIO €€

pacIpOCTpaHEHUS U IEPUOJOM.

3BYKOBBIE€ BOJIHBI. CKOPOCTBH 3BYKa. | pOMKOCTB 3ByKa M BBICOTA TOHA. JXO.



JlaGopaTopHblie padoThI:
3.HccnenoBanue 3aBUCUMOCTH MEPHOJIa U YACTOThI CBOOOHBIX KOJIEOAHUI MasgTHUKA OT €ro JIJTMHBI (C UCII0JIb30BAaHUEM

obopynoBanus «Touka poctay).

DJIeKTPOMATHUTHBIE siBJIeHUs (204)

OnHOpOHOE U HEOTHOPOJAHOE MArHUTHOE MOJIE.

Hampaprienre Toka W HampaBjeHUE JIMHUN €ro MarHuTHoro nojs. [IpaBuno OypaBumka. OOHapy»KE€HHE MarHUTHOTO TOJIS.
[IpaBuiio s1IeBOM pyKH.

MHaykuus MAarHUTHOTO 1MOJI1. MarHUTHBIN MOTOK. DJIEKTPOMArHUTHAsI WHIYKIIHSL.

['eneparop nepemenHoro toka. [IpeoOpazoBaHue sHEPrUM B AIIEKTpOreHepaTopax. IKOJIOTHUECKHE MPOOIEeMbl, CBSI3aHHBIE C
TEIJIOBBIMU U THPOIJIEKTPOCTAHIUAMU. DJIEKTPOMATrHUTHOE T0JI€. DJIEKTPOMArHUTHBIE BOJIHBI. CKOPOCTh PacIpOCTPaHEHUS

QJICKTPOMArouTHBIX BOJIH. 3JI€KTpOMaFHI/ITHa}I Impupoaa CBCTaA.

JlabopaTopHblie padoTHhI:

4. V3yueHue SBICHUS dJICKTPOMAarHuTHOM UHAYKIIHH.
CtpoeHne aToma 4 aToMHOro0 siipa (204) PannoakTHBHOCTH KaK CBUETEIBCTBO CIOKHOTO CTPOCHUS aTOMOB. Anbda-, 6eta
- ¥ raMMa-u3my4eHUsl.
Omnsitel Pezepdopna. Snepuas Mmoaens atoma.
PannoakTBHBIE MPEBPAILICHUS ATOMHBIX SIEP.
[IpoTOHHO - HEUTpOHHAsE MOJENb siApa. 3apsAIOBOE U MACCOBOE YHUCIO. SnepHble peakiuu. [enenue u cuHTe3 saep.
CoxpaHeHue 3apsiJ0BOr0 U MacCOBOT'O YHCEN MPU SACPHBIX PEaKIUX.
DHEprus CBSA3W YacTUIl B sape. Buinenenue sHepruu mpu sSACpHbIX peakuusax. M3nydenue 3Be3n. SnepHas sHepreTuka.
DKoJIoru4eckue npodaemMbl padOThl AaTOMHBIX 3JEKTPOCTAHIIUM.

Metobl HaOIIOICHUS U PETUCTPALIMK YACTHI] B siJiepHON Pusnke. Jlo3umerpus.



JlabopaTopHblie padoThI:

5.M3yuenue nenenus siipa aroma ypaHa o gororpaduu TpEeKoB.

Ctpoenue u 3Bo.ronust Beesennoii (7 1)

['eonienTprueckass U reauoleHTpUYecKas cuctembl mupa. dusmyeckas mnpupona HeOecHbIX Ted COTHEYHOM CHUCTEMBI.
ITpoucxoxnenne Conneunoit Cucrembl. Dusnueckas npupoma ConHua u 3Be3n. CrtpoeHue BceenenHoil. DBosrouus

Bcenennoii.

IMoBTOpenne (9 )

Y4yammecst 10JKHbI YMETh:

- 1aBaTh OIPEJIEJICHUE OCHOBHBIX MOHSATUN OTHOCHTEIIBHOCTh MEXAHUYECKOrO JIBUKEHUS, TPACKTOPUsS, WHEpLUaJIbHas
CUCTEMA OTCYETa, UCKYCCTBEHHBI CIYTHHUK, 3aMKHYTas CUCTEMA, BHYTPEHHUE CHUJIbl, MATEMAaTUYECKUN MAasTHUK, 3BYK,
MarHUTHOE TI0JIE, BUXPEBOE I0JIE, JIEKTPOMArHUTHOE TOJIE, SJIEKTPOMarHUTHRIE BOJTHBI. anbda-, OeTa-, raMMa- U3JIy4eHHE,
U30TOI, HYKJIOH, aTOMHOE SIAPO, IPOTOH, HEUTPOH,;

- 1aBaTh ompenesieHne (QU3NUECKUX BEIMYWH: MEpPEeMEIICHHUE, MPOEKIUI BEKTOpa, MyTh, CKOPOCTh, YCKOPEHHUE, YCKOPEHUE
CBOOOJHOTO TAJEHUS, LEHTPOCTPEMUTEIHLHOE YCKOPEHHE, CHUJia, CHJla TSKECTH, Macca, BEC Teja, HMITYJIbC, MEPHO]I,
4acToTa, aMIUTUTY/a, EPUOJI, YacToTa, (aza, AJIWHA BOJIHBI, CKOPOCTh BOJIHBI, MarHUTHAS WHIYKIIHUS, MAaTHUTHBIN MOTOK,
OHEPTHUA IECKTPOMATHUTHOTO TIOJIS; SHEPTHS CBS3H, 1ePeKT Macc.

- OOBSCHATh CYIIHOCTh TEOICHTPUYECKONW M TEIHOLUECHTPUYECKOW CHCTEMBI MHpA, - YMETh OOBSICHATH MPOUCXOXKICHUE
ConnreuHolt cuctemsbl, cTpoeHue Bceenennoi, sBomonuio Beenennoii, @usndeckyro npupoay HebecHbx Ten, ConHIa u
3B€31; - yMeTb (opMynaupoBaTh 3aKOHbl HbBIOTOHA, 3aKOHBI COXpPAHEHUS HMIIYJIbCA; YPABHEHHS KUHEMATHUKH, 3aKOH
BCEMHUPHOIO TATOTECHUS, 3aKOH COXPAaHEHUs HMIYJIbCA, MPUHUWII OTHOCUTEIBHOCTH l'anniies, 3aKOHbI TapMOHUYECKUX
KOJIeOaHUM, IPABUIIO JIEBOM PYKH, 3aKOH 3JIEKTPOMArHUTHOW UHAYKIWHU, IPABUIIO

HeHua, 3daKOH paJOaKTUBHOI'O pacIiiaja,



- OOBSACHITH MEXaHUUECKHUE SIBJICHMUS;
- pemiate O3M 11J11 paABHOMEPHOTO ¥ PABHOIIEPEMEHHOTO MPSIMOJIMHENHOTO JBUKEHUS;
- (opMyIHPOBATH 3aKOH AJIEKTPOMArHUTHON MHIYKIIUU, TpaBuio JleHna;

OO0BSACHATH MPEBPALLECHNE YHEPTUU TP KOJIEOAHUSX; - ITOJIb30BATHCS MOJIEISIMU TEMBI JIJ1s1 OOBSICHEHUS SBJICHUI; - peliaTh
3aJ]a4M [IEPBOrO YPOBHSI.

I[JIH HU3Yy4YCHUA MPCAMCTA «®u3nka» Ha 3Tare OCHOBHOI'O 06IJ_[€FO 06p330BaHI/I${ OTBOJUTCS 242 ygaca:

Knacc Kon-sBo yacos Konnuectso yue6HbIx ObLee KOIMYECTBO YACOB
B Heaeno Hepenb
7 2 34 68
8 2 34 68
9 3 34 102
Bcero Ha 238
YpOBeHb
obyyeHus
Pasgensbl Kon- Bo MpaKkTnyeckasa yacrtb
Hacos KoHTponbHbIX paboT Na6opartopHbix pabot
7 Knacc
1 |BeegeHue 4 - 1
2  |[lepBOHa4asbHbleCBEAEHUA 5 - 1
O cTpoeHunun




BellecTsa

B3anumogeicreme 24 4
Ten
[LasneHune 21 2
TBEPAbIX TEN,
XuaKocTeln u
rasos
Pabota n 13 2
MOLLHOCTb.
SHeprua
MosTOpeHue 3 -
Uroro 68 10
8 Knacc
Tennosble 14 2
ABNeHun
MN3meHeHune 11 -
arperaTHbIX
coCToAHWNM
BellecTBa
dneKTpuyeckune 26 5
ABNEHUn
DNeKTPOMarH1THbI 6 2
€ AB/IeHuA
CeeTOBbIE ABNEHUA 1
UTorosoe 6
NoBTOPEHME
Utoro 68 10




9 Knacc

3aKOoHbI 45 2 2
B3aumoge
ncrema m
OBUXKEHNA
Ten
MexaHun4yeckume 15 1 1
KonebaHua n
BO/IHbI
DNeKTPOMarHMTHO 22 1 1
e none
CTpoeHue aToma U1 20 1 2
aTOMHOro
agpa
.Ucnonb3oBaHue
3HeprMm aToMHbIX
agep
Utoro 102 5 6
Bcero Ha  YypoBeHb 238 13 26

obyyeHun




2.J1nanupyembie pe3yJbTaThl 00Pa30BaTEJILHOM IPOTrPAMMbI

€CTeCTBeHHOHAYYHOH HANPABJIEHHOCTH M0 OHoJioruu B /-9 Kiaccax
¢ UCNOJIb30BaHNeM 000pynoBaHus neHTpa «Touka pocTay

OOy4Jaromuics MOJYIUT BO3MOXKHOCTD JIJIs1 GOPMHUPOBAHHMS CIETYIOIIUX TUIHOCTHBIX PE3yTbTATOB:
*  pa3BUTHE NO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYATbHBIX U TBOPUECKHUX CIIOCOOHOCTEH;
*  y0eXJICHHOCTHh B BO3MOKHOCTH ITO3HAHUS TIPUPOJIBI, B HEOOXOIUMOCTH Pa3yMHOT'0 HCIIOJIb30BAHUS TOCTHKEHUH HAYKH U
TEXHOJIOTUN TS JATBHEUIIIETO Pa3BUTHS YEIOBEYECKOTO OOIIECTBa, YBAKCHHE K TBOPIIAM HAYKHW M TEXHUKH, OTHOIICHUE K
¢u3MKe KaK K JJIEMEHTY 00IIeUeIOBeUECKOM KYIbTYPHI;
*  CaMOCTOSITENIFHOCTh B MPUOOPETEHUHM HOBBIX 3HAHUM M MPAKTHUYECKHX YMEHHI; * TOTOBHOCTh K BBIOOPY >KU3HEHHOTO
MYTH B COOTBETCTBUHU C COOCTBEHHBIMH MHTEPECAMH U BO3MOKHOCTSAMU;
*  MOTHUBaNMsA 00pa30BATENbHOM AEATEIHHOCTH Ha OCHOBE JMYHOCTHO OPUEHTHPOBAHHOT O MOJIX0/1a;
* ¢opMHpOBaHHE IICHHOCTHOTO OTHOIICHUS IPYr K OPYTy, K YYHTENI0, K aBTOpaM OTKPBITUH M H300peTeHHH, K

pe3yiabTaTaM OOy4CHHUS.

MeTanpeaMeTHbie pe3yJbTaThl

OO0yyaronuiics MoJy4uT BO3MOXKHOCTB 11 (DOPMUPOBAHUS CIETYIONNX METAPEAMETHBIX PE3YIbTaTOB:

* OBJAJCHUE HAaBBIKAMH CaMOCTOSITEIPHOTO MPUOOPETEHUS HOBBIX 3HAHUM, OpraHu3aluu Y4eOHOW NeSTeNbHOCTH,
MNOCTAHOBKM LI€JIEH, TUIAHUPOBAHUS, CAMOKOHTPOJISI M OLEHKH PE3YJbTATOB CBOCU AEATENBHOCTH, YMEHUSIMHU MPEIABUACTH
BO3MOXHBIE PE3YyJIbTAThl CBOUX JCUCTBU;

* TMOHWUMaHHWE PA3TUYNN MEXTY MCXOIHBIMU (DAaKTaMU U THMOTE3aMH I UX OOBSICHEHUS, TECOPETUICCKUMU MOJCISIMU U
peasbHbIMU OOBEKTaMU, OBJAJCHUE YHHBEPCAIbHBIMU YYE€OHBIMU NEUCTBUSIMHU HAa TpUMEpax THNOTe3 [Jisi OObACHEHUs
U3BECTHBIX (DAKTOB M IKCIEPUMEHTAIBHOM MPOBEPKU BBIJBUIA€MbIX THUIIOTE3, Pa3pabOTKU TEOPETUUECKUX MOJeeH

MPOLIECCOB WU SABJICHUN;



* (QopMmupoBaHue yMEHUH BOCIPUHUMATh, MepepadaTbiBaTh M MNPEABABIATH WH(OPMALUIO B CIOBECHOW, 0Opa3HOM,
CUMBOJIMYECKOW (popMax, aHAJIU3UPOBATh U MepepadaThiBATh MOJYYEHHYIO HHPOPMAIIMIO B COOTBETCTBHM C MTOCTaBICHHBIMU
3a/layaMu, BBICNIATh OCHOBHOE COJEPKaHHE MPOYUTAHHOTO TEKCTA, HAXOJIUTHh B HEM OTBETHI HA MOCTABJICHHBIE BOIPOCHI U
W3JIarath €ro;

* npuoOpeTeHue OMNbITa CaMOCTOSTEIBHOTO IMOMCKA, aHalu3a M OTOOpa MH(POPMALMH C HCIOJB30BAaHUEM Pa3IUYHBIX
MCTOYHUKOB U HOBBIX HH()OPMAIIMOHHBIX

TEXHOJIOTUH JJIs pellieHus TO3HABaTENbHBIX 33/1a4;

*  pa3BUTHE MOHOJIOTMYECKOW M TUAJOTUYECKON pedH, YMEHUS BbIPaXKaTh CBOU MBICIH, CIOCOOHOCTH BBICIYIINBAThH
co0OeceTHMKa, TOHUMATh €r0 TOUKY 3pEHUs], IPU3HABATH MPABO JAPYTOro YeJIOBeKa HA UHOE MHEHUE;

*  OCBOCHHE NMPUEMOB JICUCTBHI B HECTAHAAPTHBIX CUTYAIIUSIX, OBJIAJIEHUE YBPUCTUUECKUMHI METOJaMU pELICHUs MpooIIeM;

* (QopmupoBaHue yMeHUU pabOTaTh B TPYINE C BHIMOJHEHUEM PA3IMYHBIX COIMAIBHBIX POJIEH, MPEICTaBIATh U

OTCTauBaTh CBOM B3IJIAJAbI U y6€>KII€HI/I}I, BCCTHU JUCKYCCHIO.

«  PeryastuBabie YY /|

OO0yyaromuiics MOTyYUT BO3MOXKHOCTD /17151 GOPMHUPOBAHUS CIECTYIONTUX PETYISITUBHBIX Y Y /1.

1. YmMeHuwe caMOCTOATENBHO OMpENEIATh ILeNu OO0y4YeHus, CTaBUTh W (POpMyIHpOBaTH HOBBIE 3aJadyu B yucOe U
MO3HABATEIILHON JIESITEIIbHOCTH, Pa3BUBATh MOTHMBBI M HHTEPECHl CBOEH MO3HABaTEIbHOW neaTenbHOCTH. OOydaromnuiics
CMOXeET:

*  aHATM3HMPOBATH CYIIECTBYIOIINE U TUTAHUPOBATH OyayIIue 00pa3oBaTEIbHBIC PE3YyIbTATHI,

*  HUICHTU(UIMPOBATH COOCTBEHHBIC MPOOJIEMBI M OMPENEIATh TJIABHYIO MpOOJeMy; * BBIABUTATh BEPCUU PEIICHUS
po0aemMbl, HOPMYITUPOBATH TUTIOTE3bI, MPEIBOCXHUINATH KOHEYHBIA PE3YNIbTAT;

*  CTaBWTb LEJb ACATEIBHOCTH HA OCHOBE ONPEAEICHHOM MTPOOIEMBI U CYLIECTBYIOLUIUX BO3MOKHOCTEH;

*  (opmynupoBaTh yueOHBIC 3a/1a4UH KaK IIard JTOCTHKCHUS MTOCTABICHHOM 11U ACATCIbHOCTH;



e 00OCHOBBIBATH IIEJIEBBIC OPUEHTHUPHI U MPUOPUTETHI CCHUIKAMU HA IIEHHOCTH, YKa3biBas U OOOCHOBBIBAsI JOTUUYECKYIO

MOCJIEIOBATENBHOCTD LIATOB.

2. YMeHHUe CaMOCTOSITEIbHO TUIAaHUPOBATh MYTH JTOCTHXKEHHUSI 1I€JIeH, B TOM YHCIIe aJIbTePHATUBHBIC, OCO3HAHHO BHIOUPATH

HauOosee 3¢ PeKTUBHBIE CTIOCOOKI PEIICHUS YUeOHBIX U MO3HABATENIBHBIX 3aa4. OOYyUaromUics CMOXKET:

*  OmpeaensaTh HeOOXOUMbIE JIEUCTBUSI B COOTBETCTBUM C YU4eOHOW W MO3HABATEIBLHOW 3aJja4yaMU U COCTABJISITH aITOPUTM
ero(1x) BBITIOJIHCHUS;

* 00OCHOBBIBAThH M OCYIIIECTBISATH BEIOOP Hanbosee 3(pGheKTUBHBIX CIIOCOOOB pelieHns yUeOHbIX U TO3HABATEIBHBIX 3a/aY;

* ONpeAensaTh/HaXOAuTh, B TOM 4YHCJIE U3 TMPEIJIOKCHHBIX BApUAHTOB, YCJIOBHUS JUIS BBINIOJHEHUS YYeOHOUW U
No3HaBaTEIbHOM 3a/1a4;

* BBICTpaMBaTh )KM3HEHHBIE TJIAHBI HA KPATKOCPOUHOE Oy yliee (3asBisATh 1EIEBbIE€ OPUEHTHUPHI, CTABUTH a/IEKBATHBIE UM
3aJlayy ¥ mpejjiarath JeHCTBUS, yKa3biBas U 0OOCHOBBIBAS JOTHYECKYIO MOCIIEI0OBATEILHOCTD 11ATOB);

* BBIOMPATH U3 MPEAIOKEHHBIX BAPUAHTOB U CAMOCTOSITEILHO UCKATh CPEACTBA/PECYPCHI AJIA PEIICHUS 3a4a9n/ TOCTHKEHUS
LENH;

*  COCTaBJISITH IUIaH PEIICHUs TPOOJIEMBI (BBITIOIHEHUS MTPOEKTA, TPOBEICHUS UCCIIEIOBAHNUS );

ONPENEIATh MOTEHINAIbHBIE 3aTPYIHEHUS U PEIICHUU YYEeOHOU U

MMO3HABATEIbHOM 3a1a4¥ U HAXOAUTh CPEACTBA JUISl UX YCTPAHEHHUS;

* ONHUCHIBATH CBOM OIBIT, 0OPMIISS €ro I Mepefaddl IPYTUuM JOIIM B BUAEC TEXHOJOTHH PEIICHUS MPAKTUYECKUX 3a/1a4
ONpeAeICHHOIO Kilacca;

* IUIAaHUPOBATh U KOPPEKTUPOBATH CBOIO MHANBUYaTbHYIO 00Pa30BaTENbHYIO TPACKTOPHIO.

3. YMeHne COOTHOCHUTHh CBOM JICHUCTBHSI C TUIAHUPYEMBIMH PE3yJbTaTaMHU, OCYIIECTBISATh KOHTPOJb CBOCH JEATEIHHOCTH B

Mpolecce JOCTHKEHUS pe3ylibTaTa, ONPENEsTh CIOCOObl JACHCTBUM B pamMKaxX MPEJIOKEHHBIX YCIOBHU M TpeOOBaHUM,

KOPPEKTUPOBATH CBOM JICHCTBUSI B COOTBETCTBUM C U3MEHSIIOMIEHCs cuTyarueid. OOyJaromuiicsi CMOXKET:



*  ONpEACNATH COBMECTHO C IEJJaroroM U CBEPCTHUKAMHU KPUTEPHH IUIAHUPYEMBIX PE3YJIbTaTOB M KPUTEPHH OIICHKH CBOCH

y4eOHOM JIeSITeIbHOCTH;

*  CHUCTEeMATH3MpOBaTh (B TOM 4YHCJIC BBHIOMpATh MPHOPHUTETHBIC) KPUTECPUH IUIAHUPYEMBIX PE3YJIbTATOB U OICHKH CBOCH

JCSATCIILHOCTH,

e  0oTOMpaTh MHCTPYMEHTHI IS OLICHWBAHHUS CBOEH JEATEIBHOCTH, OCYIIECCTBISATH CAMOKOHTPOJb CBOCH JCATEILHOCTH B

paMKax MpeIIoKEHHBIX YCIOBHM U TpeOOBAHHMIA;

*  OIICHHMBATH CBOIO JICATEIIBHOCTD, ApIYMEHTHPYSI IPUUMHBI JOCTHKCHHS WIIH OTCYTCTBHS IUTAHUPYEMOTO PE3yJIbTaTa;

*  HAXOAWTh JOCTATOYHBIC CPEJACTBA JJIS BBIMOJIHEHHS YYEOHBIX ICHCTBHI B HM3MCHSIOMICHCS CHUTyalldd W/WIA IPH

OTCYTCTBHH IUIAHUPYEMOTrO pe3yibTaTa; * padoTas M0 CBOEMY ILIaHy, BHOCHTh KOPPEKTHBBI B TEKYIIYIO JEITEILHOCTH Ha

OCHOBE aHaJIM3a U3MCHEHUHN CUTYaIlUH JIJIS TIOJyYEHHUS 3alUIAHUPOBAHHBIX XapaKTEPUCTHK MPOAYKTa/pe3yIbTaTa;

*  YCTaHABJIMBATh CBS3b MEXKIY TOJYYCHHBIMA XapaKTePUCTUKAMHM TMPOAYKTa W  XapaKTePUCTUKAMH  Ipoliecca

JCATEIPHOCTH M TIO 3aBEpIICHUM JEATEILHOCTH IIpeajiaraTh W3MEHCHHE XapaKTepUCTHUK IIpolecca i TOJydYeHUs

YIYYIICHHBIX XapaKTEPUCTHK IIPOIYKTa;

*  CBEPATH CBOM JICHCTBHUS C IEJIBIO U TIPU HEOOXOIMMOCTH UCTIPABIISATH OIIHOKH CAMOCTOSITCIIBHO.

4. YMeHHE OIICHHWBAaTh IPABUIBLHOCTh BBINOJHEHUS YyYeOHON 3amadyu, COOCTBEHHBIC BO3MOXKHOCTH €¢ PpCIICHUS.

OOyJaroInuncs CMOXKET:

*  ONpeAeNATh KPUTCPUH MTPABMIIEHOCTH (KOPPEKTHOCTH ) BBIITOJIHEHHUS yICOHO 3a/1a4m;

aHAJIM3UPOBATh M OOOCHOBBIBATH NMPUMEHEHHE COOTBETCTBYIOMIETO WHCTPYMEHTAPHS

JUTSL BBITIOJTHCHHSI YIeOHOM 3a/1a4H;

*  CcBOOOJHO IOJIb30BATHCS BHIPAOOTAHHBIMH KPUTCPUSMHU OIICHKH W CAMOOIICHKH, UCXOS U3 IEJIH U UMCIOIIUXCS CPECTB,
pasnmyasi pe3yJbTaT W CIHOCOOBI JICHCTBHIA; * OICHUBATH NPOAYKT CBOCH JACSATCIHHOCTH 110 3aJaHHBIM H/HITU

CaMOCTOATCIIBHO OHpeI[eJ'IéHHBIM KPpUTCPHUAM B COOTBCTCTBHUU C LCIIBIO ACATCIbHOCTHU,



*  000CHOBBIBaTh JOCTHKMMOCTD 11€JIM BRIOPAHHBIM CIIOCOOOM Ha OCHOBE OLICHKM CBOMX BHYTPEHHHMX PECYpPCOB H
JIOCTYTHBIX BHEIIHUX PECYPCOB;

*  (bUKCUPOBAThH U AHAIM3UPOBATH TMHAMHUKY COOCTBEHHBIX 00pa30BaTENbHbIX PE3YJIbTATOB.

5. Bnangenue ocHOBaMHM CaMOKOHTPOJIS,, CAMOOLICHKH, IPUHATHUS PEIIEHUI U OCYLIECTBIEHHUSI OCO3HAHHOTO BHIOOpA B

y4eOHOU 1 Mo3HaBaTeIbHOU AesTeNbHOCTU. O0yUaromuics CMOXKET:

* HaOJII0JaTh M AaHAJU3UPOBATh COOCTBEHHYIO Y4EOHYIO M MO3HABATEIbHYIO JEATEIbHOCTh M JEATEIBHOCTh IPYTHX
oOy4aromuxcs B mpoiiecce

B3aUMOIIPOBEPKH;

* COOTHOCUTD pealibHbIE U TUTAHUPYEMBbIE PE3yJIbTAThl MHIMBUIYAILHOU 00pa30BaTEIbHOM AESTEIBHOCTH U JIE1aTh BEIBOJIBI;

* IPUHUMATDH pellleHHne B Y4eOHON CHUTyallud M HECTH 32 HEr0 OTBETCTBEHHOCTH; ® CAMOCTOSITENILHO ONPEAENSTh MPUUYUHBI
CBOETO ycIiexa WM HeyclieXa U HaXOJAUTh CIIOCOObI BBIXOa U3 CUTYalluH HeycIiexa;

* PETPOCIIEKTUBHO OINpPEACNATh, KaKUe IEeUCTBUS MO PEHICHUI0 Yy4eOHOM 3aJayi WM MapaMeTpbl STUX JEUCTBUM MPUBENU K
MOJIYYEHUIO UMEIOIIETOCS MTPOIYKTa YUeOHOM eI TeIbHOCTH;

* IEMOHCTPHUPOBATh MPUEMBI PETYIALIUUA TCUXO(DU3NOTIOTUUECKIX/IMOIIMOHANIBHBIX COCTOSHUN NIl JAOCTHXKEHUS 3(deKkta
yCHOKOeHUs (YCTpaHCHHS SMOIMOHAIBHOW HANpsKEHHOCTH), 3(ddekTa BoccTaHOBICHHS (0CIabMeHUs] TPOSIBICHUM
yToMJIeHUs ), 3P DHeKTa aKTUBU3AINH (TTOBBITIICHUS TICUX0(PU3NOTOTHYECKON peakTuBHOCTH). Ilo3HaBaTenbHbIe Y'Y ]|

OOyyaromuiicss MOJTYYUT BO3MOXKHOCTH JJIsi (pOpMUpPOBaHMS CIEeNyOMUX Mo3HaBatenbHbIX Y Y/, 1. YMmenue ompenensitsh

MOHATHS, CO3/1aBaTh OOOOIICHMS, YCTaHABIMBATh AHAJIOTHH, KIACCU(DHUIIMPOBATH, CAMOCTOSITEIILHO BHIOMpPATh OCHOBAHUS U

KpUTEPUHU NIl KIacCU(UKAIMKM, YCTaHABIWBATh MPUYMHHO-CIICICTBEHHBIC CBS3U, CTPOUTH JIOTMUECKOE pPaCCYyXIACHHE,

YMO3aKJI0ueHHE (MHAYKTUBHOE, IETYKTUBHOE, 110 aHAJIOTHH) U JIeJaTh BHIBOJIbI. O0yUYarOIIUIiCsS CMOKET:

* IOOMPATH CJIOBA, COMTOAYNHCHHBIE KITFOYEBOMY CJIOBY, OTIPEICTISIONINE €T0 MPU3HAKN H CBONCTBA;

* BBICTPANBATh JJOTUYECKYIO LIEMIOYKY, COCTOSIIIYIO U3 KJIFOUEBOr0 CJIOBA U COMOTYMHECHHBIX €MY CJIOB;

¢ BBIACIIATDH O6IlIPII>i MIPpU3HAK IBYX WUJIN HCCKOJBbKUX IIPCAMCTOB UJIN SIBIICHUH B OOBSICHATH UX CXOACTBO,



* 00BbEIMHATH IPEAMETHI U SIBJICHUS B IPYIIBI IO ONPEAEICHHBIM PU3HAKAM, CPABHUBATh, KIACCU(PUIUPOBATh U 00001IATh

(aKThbI U SBJICHUS;

* BBIJICTISITH SIBJICHHE U3 OOIIEro psaaa IPYruX sSBICHUML;

* OIIPENENATh OOCTOSATENBCTBA, KOTOPHIE MPEANISCTBOBATM BO3HUKHOBEHHIO CBSI3M MEXKIY SBICHUAMH, H3 ITHX
00CTOSITEIIBCTB BBIICISATH OMPEACIISIONINE, CIIOCOOHBIE OBITh MPUYMHON JTAHHOTO SIBIICHUS, BBISBIIATD MPUYUHBI M CIICICTBUS
SIBJICHUI; * CTPOUTHh PACCYXKICHUE OT OOIIMX 3aKOHOMEPHOCTEHW K YaCTHBIM SIBJICHUSM M OT YAaCTHBIX SBJICHUWA K OOITUM
3aKOHOMEPHOCTSIM;

* CTPOUTH PaCcCyXKJICHHE Ha OCHOBE CPAaBHEHUS MPEIMETOB U SIBIICHUH, BBIICIISIS IIPU 3TOM OOIIINE MPU3HAKH;

* M3J1araTh NOJYyYEeHHYIO HH(POPMAIIUNIO, HHTEPIPETUPYS €€ B KOHTEKCTE periaeMon 3a1auu;

* CAMOCTOSITEJIbHO yKa3bIBaTh Ha MH(POPMAIIMIO, HYXKIAIONIYIOCS B MPOBEpKE, Mpejiaratb U NPUMEHSTh CIOCO0 MPOBEPKHU
JOCTOBEpHOCTH HWH(MOpPMAIMK; * BepOAIM30BaTh SMOILMOHAIBHOE BIIEYATIICHHE, OKAa3aHHOE HAa HETr0 HCTOYHUKOM;
OOBSICHATH SIBJICHHS, MPOLIECCHI, CBA3M M OTHOIICHUS, BBISBISIEMBIE B XOJi€ IO3HABATEJIBHOW M HCCIIEIOBATEIBCKON
NeATeIbHOCTH (IPUBOAUTE OOBSICHEHHE C M3MEHEHHEeM (POpMBI MPEACTaBICHUS; OOBSICHITh, NCTATU3UPYS WIH 00001Ias;
OOBSICHATD C 3aJIaHHON TOYKH 3PECHHUS);

* BBIBIIATH M HA3BIBATh MPUYHUHBI COOBITHS, SIBJICHUS, B TOM YHCJIE BO3MOXKHBIE/HanOo0Iee BEpOSTHBIE TPUUMHBI, BOSMOXHBIC
MOCJIC/ICTBUS 3aIaHHOW MPHYMUHBI, CAMOCTOSITEIHPHO OCYIIECTBISISI MPUYMHHO-CIICJICTBEHHBIN aHallu3; * JIeJaTh BBIBOJ Ha
OCHOBE KPUTHUYECKOTO aHaiM3a pa3HbIX TOYEK 3pPEHHUsA, MOATBEPXKIaTh BBIBOJ COOCTBEHHOW apryMeHTAIlMedl Win
CaMOCTOSATEIHHO MOJTYyYEeHHBIMU TaHHBIMHU.

2 . YMeHue co3iaBaTh, MPUMEHITh M TPEOOPa30BHIBATh 3HAKW W CHMBOJIBI, MOJEIH M CXEMBI JJIA peHIeHUs y4eOHBIX H

MO3HABATEIBHBIX 33a/1a4. OOYyJatONTUIiCs CMOXKET:

* 0003HaYaTh CHMBOJIOM U 3HAKOM MIPEIMET W/WJIH SIBIICHHCE;

* OMPENIEIISATH JIOTHUECKHE CBSI3U MEKIY MPEeIMETaMH W/WIIH SBICHUSMHU, 0003HAYATh JTAaHHBIC JIOTHUECKHUE CBS3H C MOMOIIBIO

3HAKOB B CXEME; * CO3/]aBaTh a0CTPAKTHBIN WK pealibHbId 00pa3 mpeaMeTa U/Uiu SBICHUS;



* CTPOUTDH MOJIEJIb/CXEMY Ha OCHOBE YCIIOBHI 3a/1aud W/WIK Crioco0a €€ PeIIeHHUs; * CO3/]aBaTh BepOaIbHbIC, BEIICCTBEHHBIC U
MH()OPMAIIMOHHBIE MOJIETTU C BBIICICHHEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa NJIs OMPEACNICHHUS Croco0a pelieHus
3a7la4d B COOTBETCTBUU C CUTYAILUEH;

* IpeoOPa30BBIBATh MOJIEIIU C LIEJIBIO BHISIBICHHUS OOIINX 3aKOHOB, ONIPEACIISIIONINX TAHHYIO MPEIMETHYIO 00J1aCTh;

* IEPEBOJINTh CJIOKHYIO TI0O COCTaBy (MHOroacmekTHyw) wuHdopManuioo wu3 rpaduyeckoro uin GopMaIn30BaHHOTO
(CUMBOJILHOTO) TIPEICTaBIEHUS B TEKCTOBOE M HA00OPOT;

* CTPOUTDH CXEMY, AJITOPUTM JICUCTBUS, UCIIPABIIATH WK BOCCTAHABIMBATH HEM3BECTHBIN paHee aJrOpUTM Ha OCHOBE
UMEIOIIETOCS 3HaHUs 00 00BEKTE, K KOTOPOMY MPUMEHSETCS aJITOPUTM;

* CTPOMTH JI0KA3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT TPOTUBHOIO;

* AaHAM3UPOBATH/PePIICKCUPOBAThH OIBIT Pa3pabOTKU M peanu3aluid y4eOHOTro IMPOEKTa, HMCCIENOBaHUS (TEOPETUUYECKOTO,
SMITUPUYECKOT0) Ha OCHOBE MPEIJIOKEHHON MPOOJEMHON CHUTYyallMd, MOCTAaBJICHHOW eI W/WINW 3aJaHHBIX KPUTEPUEB
OIICHKU MPOAYKTa/pe3ybTaTa.

3 CmpicnoBoe ureHne. O0ydaronuics CMOXKET:

* HAaXOJUTh B TEKCTE TpeOyemMyto nH(popMalrio (B COOTBETCTBUH C IEJIIMU CBOCH JICSITCIIHHOCTH);

* OPUEHTHUPOBATHLCA B COJCPKAHUU TEKCTA, IOHUMATh 1IEJIOCTHBIN CMBICH TEKCTA, CTPYKTYPUPOBATh TEKCT;

* YCTaHABIIMBATh B3aMMOCBSI3b OMMMCAHHBIX B TEKCTE COOBITUH, SIBJICHHI, TPOILIECCOB;

* pE3IOMUPOBATh IMIABHYIO UJICI0 TEKCTA;

* KPUTHYECKH OIIEHUBATH COMIepKaHUe U (HOPMY TEKCTa.

4. ®opMuUpOBaHUE U PA3BUTUE IKOJIOTMUYECKOTO MBIIIJICHUS, YMEHHE IPUMEHSATH €r0 B TO3HABATEIbHON, KOMMYHUKAaTUBHOM,

COIMAIILHOM TIPAKTUKE U MPOQPECCUOHATTEHON opreHTaruu. O0yJaronuics CMOXKET:

* OMIPEACISATh CBOC OTHOIIIEHHUE K MPUPOJTHOU CpEIE;

* aHAJIM3UPOBATH BIUSHUE FKOJOTUUECKUX (DAKTOPOB HA Cpely OOUTAHUS KUBBIX OPTaHU3MOB;



* POBOJIUTH MMPUIMHHBIA U BEPOSTHOCTHBIN aHATN3 DKOJIOTHIYCCKUX CUTYAIUI; * TPOTHO3UPOBATh H3MEHEHHUS CUTYAIlUU TIPH
CMEHE JIeUCTBUS OAHOTO (haKkTOpa Ha IeCTBUE Apyroro (akropa;

* PacIpOCTPaAHATH IKOJIOTHUYCCKUE 3HAHUS U YIaCTBOBATh B MIPAKTUYCCKUX JICJIaX O 3aIUTE OKPYKAIOMIEH CPEJIbI;

* BBIpaXkKaTh CBOC OTHOIIICHHE K MPUPOJIC Yepe3 PUCYHKH, COUMHCHHUSI, MOJICIIH, IPOEKTHBIE PaOOTHI.

5. Pa3BuTHE MOTMBAIMM K OBJIAJICHUIO KYJIbTYPOW aKTMBHOTO WCITOJIb30BAHUS CJIOBApEH M JIPYTUX IMOUCKOBBIX CHUCTEM.

OOy4JaroImuicss CMOXKET: * OMPEIEISITh HEOOXOIUMBIE KITFOUEBbIE IOMCKOBBIC CII0BA U 3aIIPOCHL;

* OCYIIECTBJISATH B3aUMOJICHCTBHUE C DJICKTPOHHBIMH ITOMCKOBBIMU CHCTEMaMH, CIIOBAPSIMH;

* (popMUpOBaTH MHOKECTBEHHYIO BBIOOPKY M3 TIOMCKOBBIX HCTOYHUKOB JIJISl 00BCKTUBH3AIIUN PE3YIbTAaTOB ITOUCKA;

¢ COOTHOCHUTD ITOJIYYCHHBIC PC3YJIbTATHI IIOUCKA CO cBOCH ACATCIIBHOCTDBIO.

KommyHukatuBHsbie Y'Y /]

1. YMeHue opranu3oBbIBaTh yueOHOE COTPYIHUYECTBO U COBMECTHYIO JCSITEIILHOCTh C YUUTENEM U CBEPCTHUKAMU; paboTaTh

WHAUBUAYaTbHO M B TPYIIE: HAXOIUTh 00Ilee pelieHre M pa3pemiath KOH(IMKTHI HA OCHOBE COTJIACOBAHMS TO3UIMN U

yu€Ta HHTEPECOB; (OPMYITHPOBATH, APTYMEHTUPOBATH U OTCTAUBATH CBOC MHEHHE. O0YyJaIOMUNCs CMOXKET:

* OIIPEAEIATH BO3MOKHBIE POJIM B COBMECTHOU JIESITEIILHOCTH;

* UIPaTh ONPEJIETCHHYIO POJIb B COBMECTHOU JIEATEIIbHOCTH;

* MPUHUMATD TO3UIINIO COOECeHNKA, TIOHUMAs TIO3UIUIO JIPYTOT0, Pa3jindaTh B €r0 PeUr: MHEHHE (TOUYKY 3pEHUs),
JI0Ka3aTeIhCTBO (APryMEHTHI), PaKThl; TUIOTE3bI, AKCHOMBI, TEOPHUH;

* OMPENIEIATh CBOU JICUCTBUS U JCHCTBUSA MapTHEPA, KOTOPHIE CTIOCOOCTBOBAIM WJIM MPETSITCTBOBAIN MPOTYKTHBHOM
KOMMYHHUKAIIWH;

* CTPOUTH TO3UTHUBHBIE OTHOIICHUS B MPOIECCe YICOHON 1 TO3HABATEIHLHOU e TEIbHOCTH;

* KOPPEKTHO M ApryMEHTHPOBAHHO OTCTaWBATh CBOIO TOUKY 3PEHUSA, B TUCKYCCHUH YMETH BBIJBUIATh KOHTPAPTYMEHTHI,

nepedpazupoBaTh CBOIO MBICHH (BIaJeHUE MEXaHM3MOM AKBHUBAJICHTHBIX 3aMEH );



* KPUTUYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM MPU3HABATH OMIMOOYHOCTH CBOETO MHEHUS (€CIIh OHO
TaKOBO) U KOPPEKTUPOBATH €r0;

* IIpeJiaraTh AIbTEPHATUBHOE PEllIeHHE B KOH(GIUKTHOU CUTYaIlUH;

* BBIJICJISITH OOIIYIO TOUKY 3pEHHUSI B IUCKYCCUU;

* JIOTOBApPUBATHCS O MPABUIIAX U BOMIPOCcaX sl OOCYKJICHHUS B COOTBETCTBUU C IMOCTABJICHHOW Mepe/l TPYIIoN 3a1auei;

* OPraHU30BbIBaTh YUeOHOE B3aUMOJICHCTBHUE B IpyIIe (ONpeaeisaTh 00IIHe eJIH, PacpeIesiTh POJIH, IOTOBAPUBATHCS APYT
C APYTOM H T. 11.);

* YCTPaHATH B paMKax JHaiora pa3pbiBbl B KOMMYHUKAIIUU, O0YCIIOBIICHHBIC HETOHUMAHUEM/HETIPUATHEM CO CTOPOHBI
cobeceqHuka 3a1a4uu, GOpPMBbI WA COAEPIKAHUS JUajora.

2. YMeHHe OCO3HAaHHO MCIIOIb30BaTh PEUYEBBIE CPEACTBA B COOTBETCTBUM C 3a/1aueii KOMMYHHUKALIUU ISl BHIPAKEHUSI CBOMX

YyBCTB, MBICIIEH W MOTPEOHOCTEN s MIAHUPOBAHUS M PETYJSLUUA CBOEU NEATEIbHOCTH; BJIAJICHUE YCTHOM M MHUCHbMEHHOM

peUbl0, MOHOJIOTUYECKON KOHTEKCTHOM peubto. OOyJaromuiicss CMOXKeT:

* OIPEACINATH 33a/1a4y KOMMYHHUKAIIUK U B COOTBETCTBUU C HEM OTOMpATh pEUYEeBbIC CPECTBA;

* OTOMpATh U HCIOJIB30BAaTh PEUYEBBIC CPENICTBA B MPOIECCE KOMMYHHUKAIIMU C IPYTUMU JIOAbMU (IUAJNOT B Mape, B MaJoi
rpymnmne u T. 1.);

* IPEJICTABIIATh B YCTHOM WJIM TUCBMEHHOM (hOpMe pa3BEPHYTHIH MJIaH COOCTBEHHOM IESITEIbHOCTH;

* coOMIOAaTh HOPMBI MyOIMYHON PEeUH, PErIaMEHT B MOHOJIOTE M JUCKYCCHH B COOTBETCTBHH ¢ KOMMYHUKAaTUBHOMU 3a/1aueii;

* BBICKA3bIBaTh M1 00OCHOBBIBATH MHEHHE (CYK/ICHUE) U 3allpalliiBaTh MHEHUE MapTHEPA B PaMKax JIUAJora;

* IPUHUMATh PEIICHUE B XOJI€ IUAJIOTa U COMIACOBBIBATH €TI0 C COOECETHUKOM;

* CO3/71aBaTh MUCbMEHHBIEC KIMIIUPOBAHHBIE U OPUTMHAJIBHBIE TEKCTHI C UCIOJIb30BAHUEM HEOOXOIUMbBIX PEUEBBIX CPEJICTB;

* HCTIOK30BaTh BepOAIbHBIE CpEeACTBA (CpPEACTBA JIOTMYECKOW CBSI3M) IS BBIICICHUS CMBICIOBBIX OJIOKOB CBOETO

BBICTYIIJICHUSA,



* UCIOJIb30BaTh HEBEpOAIbHbIE CPEJICTBA WUJIM HATJISHBIC MaTEpHUasbl, OATOTOBICHHBIE/ OTOOPAHHBIE MOJ PYKOBOIACTBOM
YUUTENS;

* JieaTh OLEHOYHBINA BBIBOJ O JOCTHKEHHUH L€ KOMMYHHKAIIMNA HETIOCPEACTBEHHO MOCIIE 3aBEPIICHUS KOMMYHUKATUBHOTO
KOHTaKTa U 00OCHOBBIBATH €TO.

3. dopMupoBaHHEe M Pa3BUTHE KOMIIETEHTHOCTH B O0JIACTH HCIOJIL30BaHUS HHGOPMAIMOHHO -KOMMYHHUKaIIMOHHBIX

texHosioru# (nanee — UKT). OOyuaromuiicss CMOXeT:

* [ICJICHANIPABICHHO MCKAaTh M HCMOJb30BaTh WH(OPMAIIMOHHBIE PECYpPChl, HEOOXOAUMBIE JJIsI pelieHUs Y4eOHBIX U
MMPAKTUYECKUX 3a7a4, ¢ noMoubto cpeacts UKT;

* BRIOMpATh, CTPOUTH U UCIIOJIH30BATh aJICKBATHYIO MH(POPMAIMOHHYIO MOJCHb IS Mepeladd CBOMX MBICIEH CpelIcTBaMu
€CTECTBEHHBIX U (DOPMAIbHBIX S3BIKOB B COOTBETCTBHUH C YCIOBUSIMU KOMMYHHUKAIIUH;

* BBIICJISITH MH(OPMAIIMOHHBIN aCMeKT 3aa4, OTIEPUPOBATh JAaHHBIMU, UCIIOIB30BaTh MOJICIIb PEIICHUS 3a/1a49H;

* CIIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJOTHHU (BKJIIOYas BBIOOp aJEKBATHBIX 3a/lau€ WHCTPYMEHTAJIbHBIX IPOTPAMMHO-
armapaTHBIX CPEJICTB U CEPBHUCOB) IS PEIICHUS WH(POPMAIIMOHHBIX 1 KOMMYHHKAIIMOHHBIX YUYE€OHBIX 3a7a4, B TOM YHUCJIE:
BBIYKCJICHUE, HAITUCAHUE TTUCEM, COUMHEHUH, IOKIIAI0B, pedepaToB, CO3/IaHUE MPE3EHTAIIUN U 1. ;

* CIIOJI30BaTh HH(POPMAITHIO C YIETOM dTHUECKHUX U TIPABOBBIX HOPM;

* co37aBaTh HH(POPMAITMOHHBIC PECYPCHI PA3HOTO THIIA M JUIS Pa3HBIX ayAUTOPHMA, COOII0IaTh HHPOPMAITMOHHYIO TUTHEHY U

npaBuiIa HHPOPMAIMOHHOMN 0€30MMacHOCTH.

IIpenmeTHbIE pe3yJibTaThI

OOyyaromuics MOTyYnUT BO3MOKHOCTS JIJIs1 POPMUPOBAHMS CIACAYIOMIHUX MPEAMETHBIX PE3yTbTaTOB:

*  3HAHUS O MPUPOJIC BAKHEHINX (PU3NIECKUX SBICHUN OKPYKAIOMIETO MUPA U TIOHUMAaHUE CMBICIIAa (DU3UIECKUX 3aKOHOB,
PACKpPBIBAIOIIMX CBSI3b U3YUECHHBIX SIBIICHUU;

*  YMEHHUS MOJIb30BAaThCs METOJIaMHU HAYYHOT'O MCCJIe0BaHUS ABICHUI IPUPOJIbI, IPOBOAUTH HAOIIOICHUS, TUIAHUPOBATh U

BBITIOJIHATH 3KCIEPUMEHTHI, 00padaThiBaTh pe3yJbTaThl MU3MEPEHUN, MPEACTABIATh PE3YJbTaThl U3MEPEHUM C MOMOIIBIO



Ttabnun, rpadukoB U GopMmysa, OOHAPYKUBATH 3aBUCUMOCTH MEXIY (DU3NYECKUMU BEIMUYUHAMHU, OOBSCHATH MOJTYYCHHBIE
pe3ybTaThI U JeNaTh BRIBOBI, OIIEHUBATH TPAHUIILI IOTPEIIHOCTEHN pe3yIbTaTOB U3MEPECHU;

* yYMEHHUS MPUMEHSITh TEOPETHUYECKHUE 3HAHUS MO (PU3MKE Ha MpaKTHKe, peniaTh (U3WYECKHe 3aJauyd Ha MPUMEHEHHUE
IIOJIy4YEHHBIX 3HAHUN;

* YMEHHUS M HaBBIKA NMPUMEHATH MOJYYCHHBIC 3HAHUS JJIsI OOBSICHEHMS MPUHIIMIIOB JIEUCTBUS BAXXHEUIINX TEXHUYECKUX
YCTPOMCTB, peIIeHUs MPaKTUYECKUX 3a/Jad MOBCEAHEBHOM JKM3HHM, oOecredeHusi Oe30macHOCTH CBOEW  KHU3HU,
PalMOHAILHOTO MPUPOAOTIOIB30BAHUS U OXPAHbI OKPYXKAIOILIEH Cpeibl;

* ¢opmupoBaHue yOexJIeHHS B 3aKOHOMEPHOU CBSA3W M MO3HABAEMOCTH SIBICHUM MPUPOJIBbI, B 0OBEKTUBHOCTH HAYYHOTO
3HAHUS, B BBICOKOW IIEHHOCTH HAYKU B Pa3BUTUHM MaTEPUATBLHON U JYXOBHOHW KYJIbTYPHI JIFO/ICH;

*  pa3BUTHE TEOPETUUYECKOTO MBIIUICHHUS] HA OCHOBE (DOPMHUPOBAHUSI YMEHUN YCTaHABIMBATH (PAKThI, pa3inyaTh NPUIUHBI U
CJIEJICTBUSL, CTPOUTH MOJIEIHM U BBIJBUTATh TUNIOTE3bI, OTHICKUBATH U (POPMYJIUPOBATH J10KA3aTEIbCTBA BBHIABUHYTHIX THIIOTE3,
BBIBOJIUTDH U3 KCIEPUMEHTAIBHBIX (PAKTOB U

TEOPETUUYECKUX MOJIENeH (PU3NUECKUE 3aKOHBI;

* KOMMYHHKATHBHBIE YMEHHUA: JOKJIAJbIBATh O PE3yIbTaTaX CBOETO HCCIEIOBAaHUS, YUYaCTBOBATh B AUCKYCCHH, KPATKO U

TOYHO OTBEUYATh Ha BOMPOCHI, MCIIOJIH30BATH CIIPABOYHYIO JIUTEPATYPY U APYTrUe UCTOUHUKU UH(GOPMAIIIH.



3. TemaTnyeckoe IVIAHUPOBAHHUE € YKA3AHUEM KOJIMYECTBA YACOB, 0OTBOJUMbIX HA OCBOCHUE
KaXK101 TeMbI

€CTeCTBEeHHOHAYYHOIl HanpaBJieHHOCTH Mo ¢u3uKe B 7-9 Ki1accax
¢ HCTNOJIb30BaHNeM 00opyaoBanus nentpa «Touka pocra»

7  kuaacc (68 yacos) (2 4. B Heme10)

Hcnonp3oBaHue 000pyA0BaHUS
[EHTpa
Ne /1t KoJT-BO 9acoB €CTECTBEHHOHAYYHOU M
Tema ypoka TEXHOJOIMYIECKON
HaIlpaBJIECHHOCTEN
«Touka pocta»
TEMA 1: BBeneunue 4
1 Urto uzydaer pusuka. HabmoieHUs 1 OTIBITHI. 1
2 dusnyeckre BEITNYNHBI. 1
[lorpemHocTbs U3MEPEHUM.
3 JlaGopatopnas pabora Ne 1 «Onpenenenue neHsl aenenus (1 KoMmrutekT mocy sl 1
U3MEPHUTEIIFHOTO TTPUOOpay o0opymoBaHus IS
YUEHUYECKHUX OTBITOB
4 Du3nKa U TEXHUKA 1 Kommnbroteproe
obopyaoBaHHE
TEMA 2: IlepBoHavasibHBIE CBEJICHUS O CTPOCHUU 6
BEIECTBA.
3) Crtpoenue BeuiecTBa. MONEKyIbl. 1




JlaGoparopnas pabota Ne 2
« I3MepeHnune pazMepoB MajblX TEID»

KOMIUIEKT IOCY 1B
1 000pyAOBaHUS

A
TSTyYEHUYECKUX
OTIBITOB

Jlnbdy3us Brazax, )KUIKOCTAX U TBEPABIX Tellax

KomnbroTepHoe
o0opyJ0BaHHE  C
BUICOKAMEPOU IS
JIETAJIbBHOTO
PacCCMOTPEHUSAOMBITA,
BBIBEJICHHOTO Ha
DKpaH.

BzanmMHoe IMPUTAKCHUC U OTTAJIKUBAHUC MOJICKYJI

TpI/I COCTOAHUA BCIICCTBA. Paznuuus B CTPOCHHNHU BCUICCTB.

[BY

10

[loBTOpUTETHEHO-0000MIIAONTNH YPOK 11O TeMe «CBeAeHHS O
BEIIECTBE

KommbroTepHoe
o0opy0BaHKE

[{udposas

nmabopaTtopus yueHUIecKas
(pusuka, xumus,
ouomnorus):Ludposoi
MATYUK TEMIIEPATYPHI
Komrekt

MOCY/bI U 000PYIOBAHUS
TSl YICHIHUECKIX

OTIBITOB

TEMA 3: B3aumoaeiicTBHe TeJl.

22




11

MexaHndeckoe IBMKeHUE. PABHOMEpHOE U HEPAaBHOMEPHOE
JIBUKECHUE

KomneroTepHoe
o0opynoBaHue  C
BUCOKAMEPOM IS

eTaTBHOTO
PacCMOTPEHUSOIIBITA,
BBIBEJICHHOTO Ha
DKpaH.

12 CxopocTb. EAMHUILIBI CKOPOCTH.

13 Pacuer myTH 1 BpeMEHU JIBU>KEHUS.

14 Pemenue 3agauy.

SBnenue nnepruu. Pemenue 3aay.

15 B3anmoneiicTBue Ten.

16 Macca Tena. EquHune Maccehl.

17 JlaGopatopnas padora Ne 3 O6opynoBanue st

«/3mepeHue Macchl Tena Ha Becax» 1a00paTOPHBI

XpaboT u
YYEHUUYECKHUX ONBITOB (Ha
Oaze
KOMIIJICKTOBIIS
oro)

18 Jlabopatopnas padota Ne 4«3mepenne oobeMa Tem» O6opynoBanue ass
1abopaTOpPHBIX padboT
Ny4YEHUYECKUX OIBITOB
(Ha 6aze KOMIUJIEKTOB JIJIsi
Ooro)

19 [[10THOCTH BelIecTBa.




20 Jlaboparopnast pabota Ne 5 O6opyaoBanue st
«OmnpeaeneHne MmIOTHOCTH BEIIECTBA TBEPAOTO TEay 71a00paTOPHBIX PadbOT U
YYEHUYECKHUX OIBITOB (Ha
Oaze
KOMIUJIEKTOB s
oro)
21 PacueT maccel 1 00BbEMa TeIIa 10 €T0
22 [I;moTHOCTH Pemmenune 3amau
23 O6o00menne maTepuana no reMe «MexaHnueckoe IBHKEHUE, Macca, 1
[IOTHOCTBY
24 KonTposbHas padora no reme «Mexanudeckoe aAsuxenune. Macca. 1
Il1oTHOCTBY
25 Cuna. SBnenue tarotenus. Cuma 1
26 TSOKECTH. 1
Cuna ynpyroctu. 3akoH ['yka.
27 Bec Tena.
28 Ennaune! cuitbl. CBSI3b MEXAY CHIION TSHKECTH M MAacCoi Teda. 1
29 Jlunamomertp. JlabopatopHas pabota Ne 6 «I"pagynpoBanue npyKUHbI U OOopymoBaHue A1 J1ab0PaTOPHBIX
M3MEpPEHHE CUJT IMHAMOMETPOM» pPaboOT ¥ YYCHUYECKHX OIBITOB (Ha
0a3e KOMILJIEKTOB st OI'D)
30 Co’KeHHe IBYX CHJI, HAITPABJICHHBIX BJIOJIb OTHOM MPAMOI 1 000pyI0BaHKE TS TaOOPATOPHBIX
paboT U yIEHHUUYECKUX OIBITOB
31 Cuia Tpenus. TpeHue ckoibkeHus. TpeHune mokosl. 1 o0OpyI0BaHUE IJIs
na0OpaTOpHBIX paboOT U
YUEHUYECKUX OMBITOB
32 Tpenue B npupoze u Texuuke. [logmmnuuky. 1
TEMA 4: JlaBJjieHne TBepPAbIX TeJ, 21
PKUJIKOCTEeH U ra3os.
33 JlaBiienue. EquHUIGI T1aBICHUS. 1




34 Cnoco0bl U3MEHEHHUs JaBICHUS 1

35 JlaBeHwme rasa. 1

36 3akon [lackans 1

37 JlaBneHue B *KUAKOCTHU U rase. 3akoH [lackamns 1 O6opynoBaHue st
EMOHCTpaIAN

38 Pacuer qaBneHus Ha JHO U CTEHKHU COCY/la 1

39 Pemenue 3a1a4 1Mo TeMe «/laBieHune B )KUIKOCTH U Ta3e 1

40 Coobmiaroiye cocy/ bl 1 OO6opynoBanue st
EMOHCTpaIAN

41 Bec Bo3ayxa. ATmMocdepHoe naBieHue 1 OO6opynoBaHue st
EMOHCTpaIUN

42 W3mepenue atmocdeproro nasnenus. Onbit Toppuuenu. 1

43 bapometp-anepoun. ATMochepHOe AaBI€HHE HAa PAa3IUUHBIX |1

BBICOTAX.

44 Pemenne 3a1a4 mo TeMe «CooOIIArOIINECS COCYIBI» 1

45 MaHOMETpBI 1 O6opynoBanue s
EMOHCTpaLUn

46 [TopriHeBoit )KMAKOCTHOM Hacoc. [ mapaBIuuecKkuil mpecc. 1

47 JlelicTBrE KUJIKOCTHU U ra3a Ha MOTPYKEHHOE B HUX TEJIO 1 O6opynoBanue s
EMOHCTpaLU

48 ApXuMe0Ba cuia. 1

49 [[1aBanue Tel. 1

50 Jlabopatopnas padota Ne 7 «Onpenenenue BeITanKuBaromen |1 O6opynoBanue st

CHJIBD)

na0opaTOpHBIX padboOT W
YUEHUYECKUX OMBITOB (Ha
0aze

KOMILIEKTOBIs1 OI'D)




o1 Jlaboparopnas pabota Ne 8 1 O6opynoBanue st
«BbISICHEHUE YCIIOBUH TJIABAHUS TEID) abopaTOpPHBIX PadboOT U
YUICHHUYECKHUX OTBITOB (Ha
0aze
KOMILIEKTOBIs1 OI'D)
52 KonTpoJsbHast padoTa o teme «/laBieHue TBepAbIX Tel, 1
KHIKOCTEN U ra3oB»
TEMA 5: Pa6oTa 1 MOIIHOCTB. JHEPTHU. 15
53 MexaHnnueckas paboTa. 1
54 MOIITHOCTb. 1
55 Pemenue 3a1a4 mo reMe «MexaHudeckas padboTa ¥ MOIITHOCTEY |1
56 [TpocThic MexaHu3MbI. Peiuar. PaBHOBeCHE cHil Ha ppryare 1 O6opynoBanue s
Ma0oOpaTOpPHBIX paboT U
YUEHHUYECKHUX OTBITOB (Ha
0aze
KoMILTEKTOBIsI OI'D)
o/ MOMEHT CHUJIBI. 1
58 Pbryaru B TeXHUKE, OBITY U IPUPOJIE. 1 O6opynoBanue ass
JlaGopatopnas pabora Ne 9 «BrisicHeHre ycIOBUSI paBHOBECHS 1a00paTOPHBIX pabOT |
pbIuara YUCHUUYECKHUX OTIBITOB (Ha
0aze
KOMILIEKTOBIs1 OI'D)
59 «30710TO€ MPAaBUIO MEXAaHUKM O6opynoBanue aJs
PaBeHCcTBO pabOT MpH UCITOJIH30BAaHUU MEXaHU3MOB 71a00paTOPHBIX padOT U
YYEHUYECKUX OMBITOB (Ha
0aze
KomrmuiexToB i
oro9)
60 Pemenue 3a1a4 o Teme «Y CJIOBHUS pABHOBECHSI phIUaray




61 KILJ. JTaboparopnas padora Ne 10 «Onpenenenne K11/ mpu 1 ObopynoBanue ais
IObEME TENA TI0 HAKJIOHHOM MIIOCKOCTH n1abopaTopHbIX pabOT U
YYCHHUYECKHUX OTBITOB (Ha
0aze
KOMILJICKTOB TUTST
oro9)
62 Kunernyeckas u mnoTeHUHUaNbHAs SHEPTUS. 1
63 [IpeBparenue aHEprun. 3aKOH COXpPAHEHUS YHEPTUH. 1
64 Pemenue 3agau mo reme «PaboTa, MOIIHOCTD U DPHEPTHUS» 1
65 Pemenne 3agau mo reme «PaboTa, MOIIHOCTD U DPHEPTHUS» 1
66 Kontponbnass padora no Tteme «JHeprusi. PaGora mn 1
MOIITHOCTB»
67 HNTorosoe moBTopeHue 3a Kypc / Kjiacca 1
68 ["otoBast KOHTpoOIBHAS paboTa 3a Kypc 7 Kiacca 1
8 kuacc (68 yacoB) (24. B He1eJII0)
Nen/ 1 [Tema ypoka TemnmnoBsie siBneHust (254.) Kou-Bo yacoBlcnionib3oBaHue
o0opyI0BaHMS IIEHTpa
€CTECTBEHHOHAYYHOU U
TEXHOJIOTUYECKOU
HaIpaBICHHOCTEN
«Touka pocta»
1 Texnuka 6e3omacHocTr B kabunete ¢pusuku. TemmoBoe qemxenue. |1 [{udposas mabopaTopus

Temneparypa

yaeHndeckas (pusuka,
XUMHMSI, OMOJIOTHS):
[{udpoBoii naTunK

TEMIEPATYPBI




BHyTpeHHsIs SHEPIrUs

[{udposas mabopaTopus
yaeHuueckas (pusnka,
XUMUSI, OMOJIOTHS):
[{udpoBoii naTumk
TEMITEPaTyphI

CriocoObl U3MEHEHUsI BHYTPEHHEN SHEPIUH

[{udposas mabopaTopus
yueHnueckas (pusuka,
XUMUSI, OMOJIOTHS )
[{udpoBoii naTunk
TeMIIEPaTypPhl

Bubl Teruonepenauun. TermionpoBOAHOCT.

o0opyI0BaHUE IS
mabopaTOpPHBIX paboOT U
YYCHHUYECKHX OTBITOB

Bubl Teruonepenayun .Konsekmusi.

00opyTOBaHME JIJIs
MaboOpaTOPHBIX paboOT U
YUEHUYIECKHIX OITBITOB

Bubl reronepenaun . M3nyuenue

00opyTOBaHME IS
1a00paTOPHBIX pabOT |
YUEHUYIECKHIX OITBITOB

KonnuecTBO TEIUIOTHI.

Y nenbHas TEIUIOEMKOCTD.

O©| 00|

PacueT koimuecTBa TEIUIOTHL. Pemenue 3amay.

JlaGoparopnas padora Nel «CpaBHEHHE KOJTHMYECTB TEIUIOTHI IPU
CMEIIIMBAHUH BOJBI Pa3HOW TeMIIEpaTyph»

[BEy Y ey

O6opynoBanue 11
na0OpaTOpHBIX paboOT U
YUEHUYECKUX OMBITOB (Ha
0aze

KoMILTIeKTOBIIs1 OI'9D)

11

JlaGoparopnas padota Ne2 «3MepeHue yenbHOU TeI0EMKOCTH
TBEPAOTO TEIAY.

O6opynoBanue s
na0opaTOpHBIX paboOT U
YUEHUYECKUX OMBITOB (Ha
0aze

KOMILIEKTOBIs1 OI'D)




12

DHeprus TOIIMBA. Y ieJibHas TEII0Ta CTOPAHMSL.

13 3aKOH COXpaHEHHUs U MPEBPAIICHUS SHEPTUU B MEXaHHUECKUX U
TETUTOBBIX IIpoIeccax.
14 KontponbHas padora Ne 1 o teme: «TernnoBbie SBICHUS.
15 ArperaTHble COCTOSHMS BellecTBa. [1aBienne u oTBepaeBaHue [{udposas naboparopus
KPUCTAJUTMUECKUX TEJI. yaeHnveckas (pusnka,
XUMUS,
ouosorus):
[{udpoBoii taTunk
TEeMITEPaTypPhI
16 ['padux muaBneHuss U OTBEPIIEBAHMS KPUCTAJUTMUECKUX Tell. [{udposas maboparopus
Y 1esibHAas TEIUIOTa IUIaBJICHUS yueHnueckas (pusuka,
XUMUSI, OUOJIOTHS):
[{ndpoBoii naTunk
TEMIIEpPaTyphl
17 KonTtponbshas padota Ne 2 mo teme: «HarpeBanue u ruiaBieHue
KPUCTALITUYECKUX TEID».
18 Vcnapenue. [lornomenne sHEPrun MpH UCTIAPEHUH KUIKOCTH U O6opynoBanue s
BbIJICJICHUE €€ TIPU KOHIEHCAIIUY Tapa. EMOHCTpaLUi
19 Kunenue O6opynoBanue st
JIEMOHCTpaLUN
20 BrnaxHocTh Bozayxa. CriocoOsI e¢ onpeaenenus. JlaboparopHas O6opynoBanue as
pabota Ne3 «M3mepenne BIaKHOCTH BO3IyXa» 1ab0paTOPHBIX paboT |
YUEHUYECKUX OMBITOB (Ha
0aze
KOMILIEKTOBIs1 OI'D)
21 Y nenpHas TEII0Ta MapooOpa30BaHUs U KOHICHCAIIHH.
22 Pa0ota raza u napa npu paciimpeHuu. /[puraresib BHyTPEHHETO
CTOpaHU.
23 [lapoBas TypOuna. KIIJ[ TeroBoro asurarens.
24 Pemenue 3a1a4 o Teme: «PaboTa ra3a u mapa npu paciimpeHun.




25 KontponbHas padota Ne 3 o teme: «/3MeHeHne arperaTtHbIX 1
COCTOSIHUM BEILIECTBAY.
DJekTpuUeckue sipjaenus (27 4)
26 DJIIEeKTpU3aLHns TeN IPU CONPUKOCHOBEHNUH. B3anuMoaencTeus 1 O6opynoBanue 11
3apsOKEHHBIX TEJ. EMOHCTpaIAN
27 DIEKTPOCKOI. DIEKTPUIECKOE TOJIe 1 O6opynoBanue s
JIEMOHCTpaLUN
28 JleTMMOCTh DIIEKTPUUECKOTO 3apsiaa. IEKTPOH 1 O6opynoBaHue st
JIEMOHCTpaLUN
29 CtpoeHune aToMOB 1
30 OOBsICHEHHE IEKTPUIECCKUX siBJIeHUHN. [IpoBOTHUKHY, 1 o0opy1I0BaHUE ISl
MOJTYIIPOBOAHUKH U HETIPOBOIHUKH DJICKTPUICCTBA 1abopaTopHBIX paboT
YUEHUUYECKHUX OTBITOB
31 KontponbHas pabora Ne 4 o teme «Inekrpusanus teir. Ctpoenue (1
ATOMOB).
32 DJEKTPUUECKUN TOK. DIEKTpUYECKas LIelb U €€ coCTaBHbIe yacTu. |1 o0opysOBaHHE NSt
1ab0paTOPHBIX pabOT
YUEHUUYECKHUX OTBITOB
33 DIEKTPUUECKUN TOK B MeTallaX. JleicTBUs AneKkTpudeckoro Toka. (1 o0opyI0BaHHUE TSI
Hampasienue Toka. 1abopaTOpHBIX padboT
YUCHUUYECKHUX OTIBITOB
34 Cuiia Toka. EMUHUIIBI CUITBI TOKA. 1
Amniepmetp. 3Mepenne cuibl ToKa.
35 JlaGopatopnas pabora Ned «COopKa IEKTPUUECKOH TIeTTH U 1 000OpyI0BaHUE JIS
M3MEPECHUE CUITBI TOKA B €€ PA3IUYHBIX YIaCTKAX). abopaTOPHBIX padboT
YYCHUYECKHUX OTIHITOB
36 DnekTpudeckoe HanpspkeHue. Enuanipl Hanpsokenus. Bonetmerp. |1 00oOpyIOBaHUE IS

3mepenue Hanpsbkenust. JlabopatopHast padbota NeS «M3mepenue

HANpsDKEHUS HA Pa3JIMYHBIX YYaCTKAX AJIEKTPUUECKOU LIETIN.

abopaTOPHBIX pabOT

YYCHUYCCKHUX OIIBITOB




37 3aBUCUMOCTH CHJIBI TOKA OT HANIPSIKEHUS. DIICKTPUIECKOE 1 000pyI0BaHHE JIS
CONPOTHUBJICHUE MPOBOJHUKOB. 1ab0opaTOPHBIX padboT
EAMHUITBI COTTPOTHUBIICHUS. YYCHHUYECKHUX OTBITOB

38 3axkoH Oma /i1 yyacTKa LEMu. 1 00opyAOBaHME 15

1abopaTOPHBIX pabOT
YYCHHUYECKHUX OTBITOB

39 PacdeT conpoTHBIIEHUS POBOAHHUKOB. Y IEIBHOE COMpOoTHBIeHUE. (1
[Iprmepsl
Ha pacyeT COMPOTUBIICHUS IPOBOIHUKA, CHITBI TOKA M HAIIPSIKCHUS

40 Peocratel. JlabopatopHast pabora Ne6 1 o0opy1I0BaHUE ISl
«PerynupoBaHue CHIIbI TOKA PEOCTATOM. 1ab0paTOPHBIX paboT

YUYCHHYECKHUX OTIBITOB
41 JlaGoparopnas padota Ne7 «M3mepenune conpoTUBICHUS 1 o0opy1I0BaHUE ISl
MPOBOAHHUKA MTPH MIOMOIIM aMIIEPMETPa U BOJILTMETPAY. 1abopaToOpHBIX padboT
YUYEHUYECKHUX OTBITOB

42 [locnenoBaTenbHOE U MapauieTbHOE COSAMHEHNE TPOBOIHUKOB. 1 00OpyAOBaHME 15
1ab0paTOPHBIX pabOT
YUYEHHUYECKHUX OMBITOB

43 Permenne 3a1ay 1o reMe: 1
«ITocnenoBareabHOE U MapalIeIbHOE COSTUHEHUE TTPOBOTHUKOB.

44 PaboTa 2JIeKTpUYECKOTo TOKA. 1

45 MOIIIHOCTB AIIEKTPUYECKOTo ToKa. JlabopaTopHas pabota Ne8 1 00OpyI0BaHHE IJIS
«3mMepeHne MOIITHOCTH U pabOTHI TOKA B AJICKTPUUYECKON JTaMIIe. abopaTOpHBIX padboT

YYCHUUYECKHUX OTIHITOB

46 Envanma  paboTsl ANEKTPUYECKOTO0 TOKa, MpUMEHseMbIe Ha (1
MpPaKTHKE.

47 HarpesaHnne npoBOJTHUKOB ANEKTPUYECKHUM  TOKOM. 3aKOH 1
J>xoyns - Jlenna

48 Konnencarop 1 o0OpyI0BaHUE JIs

abopaTOPHBIX padOT
YUEHUYECKHUX OMBITOB




49 Jlamna HakaMBaHMsl. DIEKTPUUECKUE HarpeBaTenbHble npuOopsl. (1
50 Kopotkoe 3ambikanue. [lnaBkue npegoxpaHuTenu. 1
o1 [loBTOpEHUE TEMBI «ITEKTPUUECKUE SIBJICHUSI. 1
52 KonTposnbsHas pabota Ne 5 o Teme «neKTpuyeCcKue IBICHUS. 1
JJIeKTpOMarHuTHbIC siBIeHUS (6 1)
53 MarnuTHoe nosie. MarauTHoe noJjie npsiMoro Toka. MarHuTHble 1 O6opynoBanue s
TTMHAH. EeMOHCTpaLui
o4 MarHuTHoe 1oJie KaTyIIKH C TOKOM. 1 O6opynoBanue s
DIEKTPOMArHUTHI U UX IPUMEHEHUE. EeMOHCTpaLui
55 [TocTostHHBIE MATHUTHI. MarHUTHOE TIOJIE TOCTOSIHHBIX MAarHuToB. (1 o0opyaOBaHHE NSt
1abopaTOPHBIX padOT
YUEHUYECKHX OTIBITOB
56 MarnutHoe noJie 3eMIIH. 1
57 JlelicTBME MAarHUTHOTO IOJIs1 Ha MPOBOJIHUK C TOKOM. 1
Onextponsurarens. Jlabopatopuas padora Ne 9 «M3yuenue
DIIEKTPUUECKOTO JIBUTATENSI TOCTOSSHHOTO TOKAY.
58 KoHTponbHas pabora Ne 6 o  TeMe: 1
«DIEKTPOMArHUTHBIC SIBIICHUS.
Caertosble siBjaenus (9 1)
59 lcrounuku ceeta. Pactipoctpanenue ceeta 1 0o0OpyI0BaHUE IJIs
1abopaTOpPHBIX padboT
YUYEHUYECKHX OTIBITOB
60 Bunnmoe 1BH>XKeHUE CBETUIT 1
61 OTpaxkeHue cBeTa. 3aKOHbI OTPAKEHUSI CBETA 1 0o0OpyI0BaHME JIS
mabopaTOpPHBIX padOT
YUYEHUYECKHUX OTIBITOB
62 [T10ckoe 3epkaio 1
63 [Ipestomienue cBeTa. 3aKOH MIPEIOMIIEHHS CBETA 1 o0opyI0BaHUE IS

abopaTOPHBIX pabOT
YUEHUYECKUX OTBITOB




64 JIun3el. OnTryeckas cuia JUH3bI 1 o0opyAOBaHUE IS
nabopaTOpHBIX paboOT U
YUYCHHUYECKHUX OTIBITOB
65 M300paxenus, 1aBaembie TuH30M. JlabopaTopHas padorta Nel( 1 O6opynoBaHue st
1abopaTOpHBIX
«ITonyueHnne n300pakeHus C MOMOIIb COOUPAIOIIEH JIMH3BI» paboT M yUEHUYECKUX OIBITOB
(Ha 6a3e KOMIUIEKTOB  JJIsS
0I'9)
66 ['11a3 u 3peHue. 1
[ToBTOPUTETHPHO-0000IIAFOIIHKA YPOK TTO0 TeMe «CBETOBBIC SIBIICHHUS
67 KontponbHas padora Ne7 o reme «CBETOBBIC SIBICHUS 1
IMoBTOpenne (1 yaca)
68 ‘HOBTOpeHI/Ie Marepuasa u3nKu 8 Kiacca. \l
9  kuace (102 waca) 3yaca g Heneno)
Ncnonb30Banue 000py10BaHUSA
HEeHTpa
Ne i/t Tema ypoka Ko.1-Bo eCTeCTBEHHOHAYYHOMW H
JACOB TEXHOJIOTMYeCKOM
HANPaBJEeHHOCTel
«Touka pocra»
3akoHbI B3anMoeiicTBus u ABuKeHus Tej (30 yacoB)
1. MarepuanbHas Touka. Cucrema oTcyeTa. 1
2. [lepemenienne 1
3. OnpeneneHne KOOPANHATHI JBUKYIIETOCs Tea. 1
4. [lepemMeliienre  mpu  MPSMOJIUMHEWHOM paBHOMEpHOM |1
TIBUKCHUU.
0. Peuienue 3agau
6. [IpsiMoTuHEHOE pAaBHOYCKOPEHHOE JIBHKEHHE. Y CKOpeHue. (1




7. CKopoCTh NPSIMOJIMHEITHOTO PABHOYCKOPEHHOT'O JIBHKEHHUS. (1
['padux ckopoctu
8. Pemenue rpapuyeckux 3aaau 1
9. [lepeMenieHre Tpyu NPSMOJIMHEWHOM PABHOYCKOPEHHOM 1
TIBUKECHUHT
10. [lepememnienrie  Tema MPU  TPSIMOJUHEHHOM 1
PaBHOYCKOPEHHOM JIBMKCHUH 0€3 Ha4aJIbHON CKOPOCTH
11. JlaGopatopnas padota Ne 1 1 000pyAOBaHME 15
«HccnenoBaHue paBHOYCKOPEHHOTO JIBIKEHUS Oe3 1ab0paTOPHBIX padboOT
HAYaJIbHOH CKOPOCTH) YYCHHUYECKHUX OTBITOB
12. Permenne 3agau 1
13. KonrtponbsHas pabota Ne 1 «IIpssMmonuneiinoe aBmxkenue» (1
14. OTHOCUTEIILHOCTD JBHKCHHUS. 1
15. Nuepunanbhble cucteMsl oTcyeTa. [lepsriil 3akoH HeroToHa (1
16. Btopoii 3akon HetoToHa 1
17. Tpertunii 3akoH HeroToHA 1
18. CBoOoHOE MaIeHHE Te 1
19. JIBr>KeHME Tena, OPOIICHHOTO BEPTUKAIBLHO BBEPX. 1
HesecomocTh
20. Jlabopatopnas padota Ne 2 «3mepenue yckopeHus 1 o0opyI0BaHHE NS
CBOOOTHOTO TAICHHUSI 1abopaTOpHBIX padboT
YUEHUUYECKHUX OTIBITOB
21. 3aKOH BCEMUPHOTO TATOTEHUS 1
22. Y ckopeHre cBOOOIHOTO MaJACHUS Ha 3eMIIe U IPYTHX 1
HEOECHBIX TeNax.
23. [IpsiMoMHEHOE U KpUBOJIMHENHOE BH>KEeHUE. [[Brkenue (1
TEJa 10 OKPYKHOCTHU C TIOCTOSTHHOM TI0 MOYJTIO
CKOPOCTABIO.
24. Pemenue 3agau 1
25. NMnynbe Tena. 3aKOH COXpaHEHHs] UMITYJIbCa 1




26. PeaxktuBHOE ABUKEHUE. PaKeThl. 1
217, BbIBOJI 3aKOHA COXPAHEHUS MEXaHUYECKOW SHEPIUH. 1
28. Pemenue 3anau. [lonroroBka k KoHTposibHOU padoTe Nel 1
29. KonTtponbsHas pabota Ne 2 «3aKkoHbI B3aMMOIEUCTBUS U 1
JIBHKEHUS TEI»
30. Pabora Hajg omubOkamu 1
Mexann4yeckue Kojae0aHus M BOJHbL.3BYK.(16 yacos)
31. KonebarensHoe nmxkeHue. CBOOO HBIC KOJICOaAHUS 1 00OpyI0BaHUE IS
nabopaTOpHBIX paboT U
YYCHHUYECKHUX OIBITOB
32. Benuuunel, XapakTepu3yroliye kojedaTenpHoe ABmKkenne |1 o0opyI0BaHHE NSt
mabopaTOpPHBIX paboOT U
YUYEHUYECKHUX OTBITOB
33. JlaGopatopnas padora Ne 3 KHccnenosanue 3aBucuMocTu |1 O6opynoBanue ass
Neprojia U 4acTOThl CBOOOTHBIX KOJIEOaHUI MasiTHUKA OT 1abopaToOpHBIX pabOT U
JUTMHBI €70 HUTH > YUEHMUYECKHUX OMBITOB (Ha 6a3ze
KOMIUIEKTOBIs1 OI'D)
34. 3aryxatromue KojaeoaHusl. 1
BoIHyxX1eHHBIC
KoJIeOaHMsI.
35. Pe3onaHnc. 1
36. Pacripoctpanenue konebanuii B cpene. BomHsI. 1
37. JlnrHa BosHbI. CKOPOCTh PaCIpOCTPAHEHUS BOJIH. 1
38. Peuienue 3aaauy. 1
39. VcTOYHUKY 3ByKa. 3BYKOBBIE KOJICOaHUS 1 o0opyI0BaHHE NSt
na0oOpaTOpHBIX paboOT U
YYCHUYECKHUX OTIHITOB
40. BricoTa, [TeMOp] ¥ TPOMKOCTB 3ByKa 1
41. PacnipocTpaneHue 3Byka. 3ByKOBBIE BOJIHbI 1 000Opy1I0BaHUE JIsI
na0oOpaTOpHBIX paboOT U

YYCHHUYCCKUX OIIBITOB




42. Pemenuie 3agau. [TogroroBka k KOHTpoJibHOM padote Ne3. |1
43. KontponbHas pabora Ne 3 «Mexannueckue konebanua u - |1
BOJIHBL. 3BYK»
44, PaboTa Haa ommOKkamu. 1
45. OTpakeHue 3ByKa. 3ByKOBOM pE30HAHC. 1
46. 3anuTa MUHU-TIPOEKTOB 1O TeMe «MeXaHuyecKue 1
KOJeOaHUs U BOJHBI. 3BYK»
DnexTpomarautHoe noJje (20 yacos)
A7. MarauTHOE 1oJie 1 o0opyI0BaHUE IS
mabopaTOpHBIX paboOT U
YYCHHUYECKHX OTBITOB
48. HampasiieHue Toka U HalpaBeHUE JIMHUHA €T0 MarHUTHOTO |1
MoJIs
49. OO6HapyXxeHrue MarHUTHOTO TIOJIS 110 €ro ACHCTBUIO 1
Ha3JIEKTPUYECKHUM TOK. [IpaBuito 1eBou pyku.
50. MHayKIKUss MAarHUTHOTO 1M0Jisl. MarHUTHBINA TOTOK 1
51. Perienue 3agay. 1
52. SIBieHHE AIIEKTPOMArHUTHOM MHIYKIIUU 1 O6opynoBaHue IS
JIEMOHCTpAIUN
53. JlaGopatopnas padota Ne 4 «3yuenue ssBineHus 1 0o0OpyI0BaHUE IJIS
DIIEKTPOMArHUTHOM UHTYKITUM) 1ab0paTOPHBIX pabOT |
YUCHUYECKHUX OTIHITOB
o4. Hanpasnenue nHnykunoHHoro Toka. [Ipasumno Jlenna. 1
05. SIBIIeHME CAMOMHIYKIWH. 1
56. [lonyueHue u nepeaya NEPEMEHHOIO IEKTPUIECKOT0 ToKa.(1
TpanchopmaTop
o7. DJIEKTPOMArHUTHOE IOJIE. 1
DNIEKTPOMATrHUTHBIC BOJTHBI
58. KonebaTenbHblil KOHTYD. [lonyuenue 1
DIIEKTPOMArHUTHBIX KOJIeOaHMIA
59. [ [pUHIUIIBI pAAMOCBA3U U TEIICBUICHUS. 1




60. DNEeKTPOMAarHuTHas IPUPOJIa CBETA. 1
61. [IpenomiieHue cBeTa. 1 O6opyaoBaHue st
duznueckuit CMBICJTT noKasatest abopaTOpHBIX paldoT U
npesnomiieHus. Jucnepcust YYCHHYECKUXOIBITOB

62. [IBeTa Tem. 1

63. THUIBI ONTUYECKUX CIIEKTPOB. 1

64. [TornoiieHre U UCIyCKaHUE CBETa aTOMaMH. 1

65. [TornomnieHue U UCITyCKaHUE CBETa aTOMaMH. 1

[IpoucxoxIeHne TMHEUYaThIX CIIEKTPOB.
66. KontponbHas pabota Ned « 1
DIIEKTPOMATrHUTHOE TTOJIE

CTpoeHue aTomMa ¥ aTOMHOIO siipa (20 yacoB)

67. PagnoaktuBHOCTE. MOIE]IM aTOMOB 1

68. PannoakTUBHBIE TPEBPAIIEHUS] ATOMHBIX SIZIEP. 1

69. OJKCHEepUMEHTAIbHbIE ~ METOJIbI UCCJIeI0BAHUS 1 KoMIiproTepHOe 000py10BaHMEe
YACTHII.

70. Pemmenne 3amadu no  teMme «PagnoakTUBHEBIE 1
MPEBpAIEHUSI AaTOMHBIX SITEP»

71. OTKpBITHE NPOTOHA U HEUTPOHA. 1

72. CocTtaB aTOMHOTO s/ipa. Sl1epHbIE CUJIBI. 1

73. Oueprust cBs3u. Jledekt macc. 1

74. Jlenenue saep ypana. Llennas peaknus. 1

75. Jlabopatopnas padota Ne 5 «M3yuenue neneHus 1
sipa aToMa ypaHa 1o gororpadun TPEKOB»

76. S nepHblii peakTop. 1 KommnerorepHoe
[IpeoOpa3zoBanre BHYTPEHHEH SHEPT U ATOMHBIXSITIED B 000py0BaHKE
DIIEKTPUYECKYIO SJHEPTHI0. ATOMHAs YHEPreTUKa

77. buonornueckoe JeWCTBUE — paavallu. 3aKOH 1
PaANOaKTHBHOTO pacmaja

78. TepmosiaepHas peakuus 1




79. Pemenue 3anay. [loAroToBka K KOHTPOJIBHOU 1
pabote Ne3. «CtpoeHue aToMa ¥ aTOMHOTO SIAPay
80. KontponbHas pabora Ne 5 «CtpoeHue atoma u 1
QTOMHOTO SIJIpa
81. PaboTa Hax ommOKkamu. 1
82. Pemmenne  3amad. [loaroroska KUTOTOBOU 1
KOHTPOJILHOM padoTe.
33. Pemenue 3agad. IloaroroBka kK UTOroBOM 1
KOHTPOJIBHOM padoTe.
84. Pemienune 3a1ad. [TogroroBka kK UTOroBo 1
KOHTPOJIBHOM padoTe.
85. HTorosast KOHTpoIbHas paboTa 1
86. PaGora Ha ommuOKaMu. 1
Crpoenne Beenennoti (7 yacoB)
87. CocraB, cTpoeHue u npoucxoxaeHue CoaHeuHon 1 KommnbroTepHoe 000pyaoBaHue
CUCTEMBI
88. bonpmue mianetsl COTHEYHON CUCTEMBI 1 KommnbroTepHoe 000pyaoBaHue
89. Marbie Tena CONHEUHOU CUCTEMBI 1 KommnbrorepHoe 000opyaoBaHue
90. Crtpoenue, uznydenue 1 3Bosronust CoiHIa U 3Be3]] 1 KommnbrorepHoe 000opyaoBaHue
01. Crtpoenue u 3BoJonus BeeneHHoi 1 KommnbrorepHoe 000opyaoBaHue
92. [loBTOpenue no teme «Ctpoenue BeeneHHOM» 1 KommnbrorepHoe 000opyaoBaHue
93. 3akmrounTenbHOE 3aHsATHE N0 TeMe «CTpoeHue 1 KomnbrorepHoe 000pyaoBaHue
Bcenennoi»
94.-102 lToroBoe moBTOpeHME 3a Kypc Hu3uKu 7-9kimaccon 9




IlepeyeHb 1OCTYIHBIX HCTOYHNUKOB HH(pOpMALUN:
JuaaKkTnyeckue MaTepuaJibl (B TOM YHCJIe KOHTPOJIbHO-U3MEPHUTEJIbHbIE MATEPHAJIbI)

1.B.N.JIykamuk, E.B.MiBanoBa - COopHuUK 3a7a4 no pusuke 7-9 Kinacce;
2.A.B.Ilepbiikun - COopHUK 3a1a4 110 (usmke 7-9 Kiacchl;

5.I'1.Ps6oBonos,H.P.lanamesa,l1.1.Camoiinenko — COOpHUK AUAAKTUUECKUX  3aJaHUM MO PUBHKE;
6.H.B.Illaponosa,H.E.BaxeeBckas — Jlunakruyeckuii Mmarepuan no ¢pusuke 7-11 xkiaccel
7.B.I'.Ilerpocsan,A.A.Kapamaes,A.M.Manb6axoB — cCOOpHUKH BOIIPOCOB, 33/1a4 U yrpakHeHui no ¢pusuke 7,8,9 knacchl;

8. B.C.Jlebenunckas — Jluarnoctuka npeaMeTHON 00y4eHHOCTH (KOHTPOJBHO-TPEHUPOBOYHBIC 3aJJaHUS , THATHOCTUYECKHUE
TECTHI);

9. B.A.llleBuoB- KapTouku j1ist uHAUBHUIYaIbHON paboOTHI, 7 Kiacc;

1O.A.Ocunbsn,A.H.KonmoropoB — 3a1adyu MOCKOBCKUX (PU3HMUECKUX OJTUMITHAT,

10B.A.bypos ,A.l.1BanoB, B.1.CBupunoB — ®poHTaabHbIE SKCIIEPUMEHTAIBHBIC 3aaHus 110 (pr3nKe 8 Kiace
DaekTpoHHbIe 1 HH(POBBIe 00pa3oBaTebHbIE pecypebl (CD, DVD)

1. Hudposas nadoparopus reHTpa «Touka poctay

2. CD Bupryanbnas mkona Kupnmia u Medonus (VSCHOOL.ru

)— Ypoku ¢pu3uku-7,8 Kiacchl,



HNuTtepHer-pecypebl mo pusuke ais /-9 Kiaccon

1. http://school-collection.edu.ru/ - Enunas xosiekius nudpoBbIX 00pa30BaTeIbHBIX PECYPCOB.
2. http://fcior.edu.ru/ - denepanbHbIi HEHTP HHGOPMAITMOHHO - 00Pa30BaTEIbHBIX PECYPCOB.
3. http://wwwe.ict.edu.ru/ - MupopmarimoHHO-KOMMYHUKAITUOHHBIE TEXHOJIOTUH B 00pa30BAHUU.
4. http://www.teacher.fio.ru - YYHTEeNb.TU - KATaJIOT BCEBO3MOKHBIX YUIeOHBIX
¥ METOJIUYECKUX MATEePHAJIOB IO BCEM aCIEKTaM MPENOIaBaHUs B IIIKOJIC
http://www.bolgar.info - napopmanroHHbIe TEXHOIOTHH B 00pa30BaHUM



http://school-collection.edu.ru/
http://fcior.edu.ru/
http://www.ict.edu.ru/
http://www.teacher.fio.ru/
http://www.bolgar.info/
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