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Pa6ouas nporpamma no ¢pusuke ais 8 Kiiacca pazpadoTaHa B COOTBETCTBHUHU:

1. ®depepanbubiii 3akoH oT 29.12.2012 No 273-®3 (pen. or 31.07.2020) «O6 obpa3oBaHuu B
Poccuiickoii ®exepanun» (¢ u3M. u jgoiL., Berym. B cuy ¢ 01.09.2020).

2. Tlacmopt HamwoHanpHOro mnpoekra «OOpazoBanue» (yrB. mnpesuauymom CoBera mpH
IIpesunente PO mo crparernyecKkoMy pasBUTHIO M HALMOHAJIBHBIM IPOEKTaM, IIPOTOKOJ OT
24.12.2018 Ne 16)

3. TocymapctBennas mporpamma Poccuiickoit ®enepauun «Pa3sutue oOpazoBanus» (yTB.
[Mocranosnennem IlpaButensctBa PD ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6
YTBEP)KJICHUHM  TOCYIapCTBEHHOM mporpammbl  Poccmiickont  @epepaunn  «PasBurue
00pa3oBaHHSI».

4. Tlpodeccuonanpupiii cranmapt «llemaror (memarorudeckasi IESTETBHOCTh B JIOIIKOJBHOM,
HayajJbHOM OOIlEeM, OCHOBHOM o00memMm, cpeaHeM oOmeM oOpa3oBaHHM), (BOCHIUTATENb,
yautenb)» (pen. ot 16.06.2019) (IIpuka3 MwunucTepcTBa Tpyda U colaibHOM 3ammtel PO ot 18
okTsiopss 2013 1. Ne 544H, ¢ w3MeHEHUSMHU, BHECEHHBIMU IPHKa30M MHHHCTEPCTBA TPyAA U
comzamutel PO ot 25.12.2014 Ne 11151 u ot 5.08.2016 1. Ne 422H).

5. Meroanyeckue peKOMEHIAINHU 10 CO3JaHUI0 U (YHKIIMOHUPOBAHUIO B 00I11€00pa30BaTeIbHbIX
OpraHM3alluAX, PACMOJIOKEHHBIX B CEIbCKOM MECTHOCTM M MalbIX TOpoJax, ILEHTPOB
00pa3oBaHus €CTECTBEHHO-HAYYHOW M TEXHOJOrMYecKoi HampaieHHocTell («Touka pocTa»)

(Y1Bepxaensl pacnopsbkeHueM MuHucrtepcTBa mpocBenieHus Poccuiickoit ®denepanuu ot
12 suBaps 2021 r. Ne P-6)

6. Meroandyeckne PeKOMEHAAIUH 0 CO3JMaHHWI0 M (YHKIMOHHPOBAHUIO JACTCKUX TEXHOIAPKOB
«KBantopuym» Ha 0a3e 00meoOpa3oBaTeabHbIX oOpraHuzanuii  (yIB. pacmopsuKeHHeM
MunucrepcrBa npocseinenust Poccuiickoit @eaeparuu ot 12.01.2021 Ne P-4).

7. Tlporpamma ocHOBHOro ob6imiero ob6paszoBanms. Pwswmka. 7 - 9 kmaccel (aBTopel: A.B.
[epeimkun, H.B. ®uinonosuy, E.M. I'yrauk). ®@usmka. 7-9 kimaccel: paboune mporpammsl / coct. @50
E.H. TuxoHnoBa - 5-¢ u31., nepepad.-M.: JIpoda, 2015. — 400c.

8. ObpazoBarenbHas nporpamMmma ocHoBHoOro oomiero oopazoBanuss MKOY «Hukonbsckas COILLDy.
9. Vuebnsnii mman MKOY «Hukonbsckas COIL» na 2021-2022 y4eOHbIi TO/I.

10. [onokeHus o CTPYKTYype, HOpsAKE Pa3pabOTKU U YTBEPKIACHUS pabOUUX IPOrpaMM MO OTAEIbHBIM
yueOHbIM npenmeram, kypcam MKOY «Hukonbckas COLLy.

PaGouas nporpamMma peajin3yeTcd C IOMOIIbKO CJICAYIOIIHNX y‘le6HO-MeTOI[I/I‘leCKI/IX KOMIIJICKTOB
(YMK):

Y4e0HO — MeTOAMYECKHI KOMILIEKT IJIsl YYUTeJIs:

[Iporpamma anst obmieoOpa3oBaTenbHBIX yupexkaeHuit ®dusuka, 7-9 kmaccel / cocraButenb A B.
[Nepeikun - M.: [Ipoda, 2020

«Du3uka 8». VYueObHuk ans 8 kiacca o0meoOpa3oBaTeNbHBIX YyupexaeHuil moja pex. A. B.
[Teppimkuna .-M.: [lpoda, 2018

KontponbsHble U mpoBepouHble paboThl g 7-11 kimaccoB 0011e00pa3oBaTeNbHBIX YUPEKICHHIM:
kHura i yuurens / O. @. Kabapaus. - M.: Ipoda, 2018.



Tectel o pu3uke it 7-9 KiIaccoB 00mE00pa3oBaTENbHBIX YUPEKACHUH: KHUTA Ui yuuTens / B.
A. Boikos. - M.: Bako, 2018

Co6opuuk 3anau o ¢usuke/B. U. Jlykamuk, E. B. UBanosa-M.:Ilpocemenne,2018
Y4eOHO — MeTOTUYECKHIT KOMILJIEKT /1)1 YYeHHKA:

«Duzuka 8». VYueOHuK nis 8§ kiacca o01IeoOpa3oBaTeNbHBIX yupekaeHui mnoxa pea. A. B.
[Tepeimkuna .-M.: Ipoda, 2018

Hudposbie obOpa3oBaTebHble pecypchl U odopyaoBanue: L{upposas madoparopus «Touka
pocray, BUpTyanbHas jaboparopus «BupryanbHas peanbHOCTh 3Dy, MHTEpaKTHBHAs JOCKa, MPOEKTOP,
HOYTOYK, 1a00paTopHbIle KOMIUICKTHI: «MexaHuKay, «IeKTpHuecTBO», «TepMomuHamukay, «OnTukay u
«SlnepHas GpusmKay.

MecTo yuedoHOro npeaMera (Kypca) B yueOHOM IJiaHe

B cootBercTBUM C (enepanbHbIM Oa3UCHBIM Y4€OHBIM IJIAHOM JJisi 0Opa30BaTENbHBIX YUpEeKICHHM
P® na m3yuenue Qusuku B 8 kiacce oTBoauTcs 68 wacoB. Pabouast mporpamma mpemaycMaTpuBaeT
o0yueHnne Gu3NKu B 00beMe 2 4acoB B HEEIIO B TeueHue 1 yueOHOro roja Ha 6a30BOM YpOBHE.

OO6yueHnue ocymecTBisieTcs npu noanepxke LlenTpa oOpazoBaHuUs eCTEeCTBEHHO-HAYUYHOMN
HanpaiieHHOCTH «To4yka pocTa», KOTOpbIN cO3[aH A Pa3BUTHS y 00YJarOIIMXCsl €CTECTBEHHO-HAYYHOH,
MaTeMaTH4eCKOH, HHPOPMAIIMOHHON rpaMOTHOCTH, (POPMUPOBAHUS KPUTHUECKOTO U KPEAaTHUBHOTO
MBIIUICHHS], COBEPIIEHCTBOBAHNSI HABBIKOB €CTECTBEHHO-HAYYHON HANIPABICHHOCTH, a TAKXKE JJIs
MIPaKTUYECKON 0TpabOTKK y4eOHOTro MaTepuana 1o yueOHomy mnpeamery «Dusukay.

Hcxons u3 001X mojioKeHni KOHIENITUH (U3MIecKoro 00pa3oBaHus, TaHHBIM Kypc (PU3UKH MPU3BAH
peraTh CIeIyIoIIIe 3a]a4u:
- CO3/aTh YCJIOBUS s (POPMUPOBAHUS JTOTHIECKOTO U aOCTPAKTHOTO MBIIICHHS Y IITKOJIBHUKOB KaK
OCHOBBI UX JajbHenIIero 3pPpexTHBHOro 00y4IeHU;
- Ha0Op HEOOXOUMBIX TSI TabHEUIIEro 0OydeHus TPEAMETHBIX M 00IIeYyYeOHBIX YMEHHUI Ha OCHOBE
perieHus Kak MpeIMETHBIX, TaK M HHTETPUPOBAHHBIX )KM3HCHHBIX 3a/1a4;
- 00ecreYnTh MPOYHOE M CO3HATEIILHOE OBJIAJICHUE CUCTEMON (PM3NYECKUX 3HAHUM U YMECHUH,
HEOOXOUMBIX ISl IPUMEHEHUS B IPAKTUUYECKOM ACITEIIbHOCTH, IS M3yYEHUS CMEKHBIX TUCIUIUINH, JJIs
MPOI0JDKEHHS 00pa30BaHMsl; 00ECIIEYNTh HHTEIUICKTYaAIbHOE pa3BUTHE, CHOPMHUPOBATH KaueCcTBa
MBIIIUICHHSI, XapaKTepHbIC ISl PU3HUECKOM NEeATEIbHOCTH M HEOOXOIUMBIE JIJIs TTOJTHOIICHHOH JKM3HU B
0OIIIECTBE;
- copMHPOBATH MIPEACTABICHHE 00 UACIX U MeToAaX (GU3UKH, O HU3HKE KaK (hOpPME ONMCAHUS H METOJIE
MO3HAHUS OKPYKAIOIIET0 MUPA;
- copMupoBaTh MpeCTaBleHUE O (PU3HKE KaK YacTH OOIIeueI0BeYECKO KyIbTypbl, HOHUMaHUE
3HAYUMOCTH (PU3UKH JIJIs1 OOIIIECTBEHHOTO MPOTpecca;
- copMHUpPOBaTH YCTOMYUBBIN HHTEpEC K PHU3UKe HA OCHOBE AU PepeHITIPOBAHHOTO MOIX0/1a K YUAIMCS;
- BBISIBUTBH U Pa3BUTh TBOPUYECKHE CIIOCOOHOCTH HA OCHOBE 3a/IaHHH, HOCAIIUX HECTaHapTHBIMH,
3aHUMAaTEIbHBIA XapaKkTep.

N3ydenue ¢pu3nku Ha CTYIIEHU OCHOBHOTO O0IIIero 00pa30BaHuUs HAIMIPABIIEHO HA JOCTHKCHHE
CHEAYIOIIUX LeJaeH:
- OCBOCHHE 3HAHMI 0 MEXaHMYECKUX SIBJICHUSIX, BEIMUYNHAX, XaPAKTEPU3YIOIIUX ST SBJICHHUS, 3aKOHAX,
KOTOPBIM OHH TMOJYUHSIOTCS, METOIaX HAYYHOTO MO3HAHUS IPUPOJIBI U (POPMHUPOBAHKE HA ITON OCHOBE
Mpe/ICTaBICHUH 0 GU3NIECKOM KapTUHE MHPA;
- OBJIQJICHUE YMEHUSMHU MTPOBOAUTH HAOIIOICHUS TIPUPOIHBIX SBICHHUM, OMMCHIBATH U 000011IaTh PEe3yabTaThl
HaOIIOICHUH, UCTIOIH30BATh MIPOCTHIE U3MEPUTENBHBIE PUOOPHI I U3yUeHUsT (PU3UUECKUX SIBICHUMH,
MIPEJICTaBIATh Pe3yIbTaThl HAOMIOIEHUHN WM U3MEPEHH ¢ TOMOIIBIO TaOIUIl, TpaUKOB U BBISIBIATH HA
3TOM OCHOBE 0COOBIE 3aKOHOMEPHOCTH, IPUMEHSAThH TIOTYYSHHbBIE 3HAHUS 111 00BSICHEHUS pa3HOOOPa3HBIX
MIPUPO/IHBIX SBICHUN U MPOLIECCOB, MPUHIUIIOB JEHCTBUS BAXKHEUIITNX TEXHUIECKUX YCTPOUCTB, JUIS
penieHus Gpu3ndecKux 3aaay;



- pa3BHUTHE NO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAIBHBIX U TBOPUYECKUX CITIOCOOHOCTEH,
CaMOCTOSITEIILHOCTH B MMPHOOPETEHUU HOBBIX 3HAHUM, TIPU PEIICHUU (PU3NICCKUX 33]1a9 U BHITIOJTHECHUH
AKCMEPUMEHTATIBLHBIX UCCIIEI0OBAHUN C MCIIOIH30BAaHHEM HH()OPMAIIMOHHBIX TEXHOJIOTHI;

- BOCIIUTaHUE YOKICHHOCTH B BO3MOKHOCTH IMO3HAHUS 3aKOHOB MPUPOIbI, B HEOOXOAMMOCTH Pa3yMHOTO
WCI0JIb30BAHUS JJOCTHIKCHUI HAYKH M TEXHOJIOTHH JUTsl TATBHEHUINIEro Pa3BUTHS Y€JI0BEUECKOTO 00IIeCTBa,
YBOKCHHSI K TBOPIIAM HAYKH U TEXHUKH, OTHOIICHUS K (DU3HMKE KaK K SJIEMEHTY 00IIeYeIOBEYECKOM
KYJbTYPBI;

- UCIIOJIb30BAHUE MOJYYCHHBIX 3HAHU U YMEHUH JUIsl PEIIEHUS MPAKTUYECKUX 3a7a4 TOBCEIHEBHOM KU3HU,
obecrnievueHrs 0€30TTACHOCTH CBOEH JKH3HH, PAIIHOHAIBHOTO UCTIOIB30BAHUS M OXPAHBI OKPYKAFOIICH CPEIIbI.

Ilnanupyembie pe3yibTaThl M3Yy4YeHHs Y4eOHOI0 mpeaMeTa
JIMYHOCTHBIE PE3VJIbTATHI

Ilampuomuueckoe éocnumanue:

——TpOsIBJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKON (PM3NYECKON HayKH;
1IEHHOCTHOE OTHOIIEHUE K JIOCTHKEHUSM POCCUMCKUX YUEHBIX-(DU3HKOB.

I'pasicoanckoe u OyxoénHo-HpasecmeenHoe 60CnumMaHue:

TOTOBHOCTb K aKTUBHOMY YYaCTHIO B 00CYKJIEHUHU OOIIECTBEHHO 3HAYUMBbIX U ATUYECKUX MTPOOIeM,
CBSI3aHHBIX C MIPAKTUYECKUM MIPUMEHEHUEM JOCTHKEHUN (PU3HKY;

OCO3HAaHHE BaKHOCTU MOPAJIbHO-3TUYECKUX MTPUHIUIIOB B JESTEIHOCTH YYEHOTO.

Jcmemuueckoe éocnumanue:

BOCITPUSITHE ICTETUUYECKUX KauecTB (PU3NYECKOI HayKH: €€ TapMOHUYHOIO TOCTPOCHHUS, CTPOTOCTH,
TOYHOCTH, JTAKOHUYHOCTH.

Llennocmu nayunozo no3nanus:

0CO3HaHME LIEHHOCTU (PU3NYECKOI HayKH KaK MOIIHOTO HHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUA, BAXKHEHIIIEH COCTABIISIONICH KYJIbTYPHI;

pa3BUTHE HAyYHOH JIF0O03HATEIILHOCTH, HHTEPECA K UCCIIEA0BATENILCKON JESITEIbHOCTH.
Dopmuposanue Kynbmypol 300p06ba U IMOYUOHATIbHO2O

onazonoayuus:

0CO3HaHME LICHHOCTU 0€30I1aCHOT0 00pa3a )KU3HU B COBPEMEHHOM TE€XHOJIOTHYECKOM MHUPE, Ba)KHOCTH
IIpaBUJI 0€30MACHOTO MOBEACHUS Ha TPAHCIIOPTE, HA JOPOrax, C AIEKTPUUECKUM U TEIJIOBBIM
00OpyZ0BaHUEM B JIOMAIIHUX YCIOBHSIX;

c(OpMHPOBAHHOCTh HaBbIKA peIeKCUH, IPU3HAHKE CBOETO IIPaBa Ha OMIMOKY M TAaKOTO K€ Mpasa y
IPYroro 4ejoBeKa.

Tpyooeoe eéocnumanue:

aKTHMBHOE Y4aCTHE B PEILIEHUH IPAKTUYECKUX 3a/1a4 (B paMKax C€MbH, IIKOJIbI, TOPOJIa, Kpast)
TEXHOJIOTHYECKON U COLMAJIbHON HAMpPaBJIEHHOCTH, TPEOYIOIIMX B TOM YUCIIe U (PU3NYECKUX 3HAHUM;
——HHTepeC K NPaKTUUECKOMY U3Y4EHUI0 Npodeccuil, CBsI3aHHbBIX C (PU3HKOH.

JKonozuueckoe eocnumanue:

OpHUEHTAIs Ha IPUMEHEeHUe (PU3MUECKUX 3HAaHUM JUIs pPelIeHus 3a/1a4 B 00JacTu OKpYXKarolei cpesl,
IUIAHUPOBAHUS IOCTYIIKOB U OLIEHKH UX BO3MOYKHBIX IOCJIEACTBUN JJI1 OKPYKAIOLIEH CPE/bl;

0CO3HaHME ITI00AILHOIO XapaKTepa 3KOJIOTMYECKUX MPOOIIEM U IyTel UX pelieHusl.

Aoanmayusa obyuarouie2oca K U3MeHANOUWUMCA YCIA06U-

AM COUUANBbHOU U NPUPOOHOTL CPEObL.

NIOTPEOHOCTh BO B3aUMO/JICHCTBUM NPU BBINOJHEHUHU HCCIEIOBAaHUI U TPOEKTOB (hpru3nyeckon
HAIPaBJIEHHOCTH, OTKPBITOCTH OMBITY U 3HAHUSAM JIPYTHX;

TIOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Y€PE3 IPAKTHUUECKYIO AEATEIbHOCTD;

NOTPEOHOCTh B JOPMHUPOBAHUH HOBBIX 3HAHUI, B TOM 4KciIe (GOPMYITUPOBATh UEH, TOHITHUS,
TUIOTE3bI O PU3NUYECKUX 0OBEKTaX U SABICHUIX;

0co3HaHME Ae(PUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH;
TUTAHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PM3NUYECKUX 3HAHUM;

CTpEMJIEHUE aHAIM3UPOBATh U BBISBIIATH B3aUMOCBS3H IPUPO/IbI, 00IIECTBA M SKOHOMUKH, B TOM YHCIIE
C UCIIOJIb30BaHUEM (U3NUECKUX 3HAHUMH;




OIIEHKA CBOUX JICUCTBUH C yU4ETOM BIHSHUS Ha OKPYKAIOIIYIO CPEAY, BO3MOYKHBIX TJI00aTbHBIX
HOCJIEACTBUH.

METANPEIMETHBIE PE3YJIbTATHI

ba3zoevie nocuueckue oeiicmeusn:

BBISIBIISITH M XapaKTEPU30BaTh CYIIECTBCHHBIE MPU3HAKU OOBEKTOB (SBICHUI);

yCTaHABIIMBAThH CYNICCTBCHHBIN MPU3HAK KIaCCH(PHUKAIINN, OCHOBAHHS JUTsI 0000IICHUS U CPAaBHEHUS;
BBISIBIISITH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B PACCMATPUBAEMBIX (PaKTaX, JAHHBIX U HAOIIOJCHMUSIX,
OTHOCSIIIUXCS K (PU3HUYECKUM SIBJICHHSIM;

BBISIBIISITh TIPUIMHHO-CJICJICTBEHHBIC CBS3H MTPH M3YYCHUN (DU3MUCCKUX SIBJICHHUI U MPOIIECCOB; JICIaTh
BBIBOJIBI C HCITOJIb30BAHNEM JICTYKTHBHBIX M HHIYKTHBHBIX YMO3aKIIOUCHHA, BEIJIBUTATh THIIOTE3BI O
B3aMMOCBSI3SX (DU3UYCCKUX BEIIMYNH;

CaMOCTOSITENIBHO BBIOMPATh CIIOCO0 pelieHns yueOHol (hru3nueckoil 3a1auu (CpaBHEHUE HECKOJIBKUX
BAapUAHTOB PEIICHUs, BEIOOP HANOO0JIee MOAXOIANICTO C YIETOM CAMOCTOSTEILHO BBIICTICHHBIX KPUTEPHEB).
baszoevie uccneoosamenvckue oelicmeus:

HCII0JIE30BaTh BOMPOCHI KaK MCCIIEI0BATEILCKII HHCTPYMEHT TIO3HAHHSI,

——TIPOBOJIUTH TI0 CAMOCTOSTEIHHO COCTABJICHHOMY IIaHY OTIBIT, HECTIOKHBIM (PH3MICCKHI SKCIIEPHUMEHT,
HeO0O0JIBIIIOE UCCIIEIOBAHNE (PHU3UYECKOTO SIBJICHHUS;

OIICHUBATh HA IPUMEHUMOCTb U JOCTOBEPHOCTH HH(POPMAIIHIO, TIOJYYESHHYIO B XO1€ UCCIICIOBAHUS
WJIH SKCIICPUMEHTA,

CaMOCTOSTENHHO (HOPMYTUPOBATH 0O0OIIEHHS M BBIBOJIBI IO PE3YJIbTaTaM MPOBEIEHHOTO HAOIIOICHMUSI,
OTIBITa, UCCIICIOBAHUS;

MIPOTHO3MPOBATH BO3MOXKHOE JaJIbHEHITIee pa3BUTHE (PU3HUSCKUX MTPOIIECCOB, a TAKIKE BBIJIBUTAThH
TIPEJIITOJIOKECHHS 00 X PA3BUTHH B HOBBIX YCIIOBHUSX M KOHTEKCTaX.

Paboma c ungpopmaueir:

TIPUMEHSTH Pa3IN4HbIe METOAbI, HUHCTPYMEHTHI U 3allPOCHI MPH MOUCKE U 0TOOpEe HHPOPMAIMH HIIH
JAHHBIX C YYETOM TIPEIIOKEHHON yueOHOH (hU3MIECKO 3a1auH;

aHAJIM3UPOBATh, CHCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MH(OPMALIHIO PA3IMUHBIX BUIOB U (HOopM
MIpe/ICTaBJICHMUS;

CaMOCTOSITENILHO BBIOMPATh ONTUMAJIbHYIO (hOpMy IIpeCcTaBiIeHus HH(POPMALUK U WILTIOCTPUPOBATD
peliaeMble 3a7a4u HECIIOKHBIMHU CXeMaMU, TuarpaMmMaMu, HHOM rpa@uKkoil U uX KOMOMHAIIMSIMH.
Obwenue:

B X0/JIe 00CYX/IeHHs yueOHOro MaTepHala, pe3y/lbTaToB J1a00opaTOPHBIX padOT U MPOEKTOB 331aBaTh
BOIIPOCHI IO CYILIECTBY 00CYX/1aeMOi TEMbI U BBICKA3bIBATh UJICH, HAllEJICHHBIC HA PeIlIeHUe 3a/1a4H U
nojJiep>kanue 6J1aroxenaTeIbHOCTH OOIIEHUS;

COTIOCTABJISTh CBOU CY)KJIEHUS C CYXKJICHUSAMHU IPYTUX YYACTHUKOB JMajiora, 0OHapyXMBaTh pa3inyue
U CXOJCTBO MO3UIUH;

BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX M MHUCbMEHHBIX TEKCTaX;

——— M yOJIMYHO MPEACTABIATH PE3YIbTAThI BHITOJIHEHHOTO (PM3NYECKOTO OMBITA (IKCIIEPUMEHTA,
UCCIIEIOBAHUS, IPOCKTA).

Coemecmnasn desmenvhocmo (CompyoHuuecmaeo):

TIOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON U MHIUBUAYAIbHON paOOThI IPU pELICHUH
KOHKpETHOM (hr3nueckoi mpooIemsl;

—TPUHUMATH eI COBMECTHOM JeITeTbHOCTH, OPTaHU30BLIBAThH ACUCTBUS 1O €€ JOCTHKEHHUIO:
pacmpeensTh Poiu, 00CYKIaTh MPOIECCH U Pe3yIbTaThl COBMECTHOM paboThl; 000011aTh MHEHHUS
HECKOJIbKUX JIO/ICH;

BBITIOJTHATH CBOIO YaCTh PabOThI, JOCTUTAsi KAUECTBEHHOTO Pe3yNibTaTa Mo CBOEMY HAPaBIECHUIO U
KOOPJIUHUPYS CBOU JEHCTBUS C IPYTUMHU YWICHAMU KOMaH/bI;

OIICHUBATh KAYECTBO CBOETO BKJIaJa B OOIIUI MPOAYKT MO KPUTEPHUSIM, CAMOCTOSTEIHHO
chOpMyTUPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.

Camoopzanusayus:

BBISIBIISITH TIPOOJIEMBI B )KU3HEHHBIX U YUCOHBIX CUTYALUIX, TPEOYIOUINX I peuieHus] GU3NIECKIX
3HAHUI;




OPUEHTUPOBATHLCS B PA3IMYHBIX NTOAX01aX MPUHATHUS PELIEHUH (MHANBUYaJIbHOE, IPUHITHE PELLICHUS
B IpYIIIE, IPUHATHE PEILIEHUN TPYIIIOiL);

CaMOCTOSITEIIBHO COCTABJISTh JITOPUTM PEHICHUS PU3NUECKON 3a7auyl MITH IIJIaHa UCCIICIOBAHMS C
yu€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh IpeiaracMble BapuaHThI
peuieHui;

JienaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

Camoxonumpoins (peghnexcusn):

JlaBaTh a/IEKBaTHYIO OLICHKY CUTYalluu U MpEAJararh 1jaaH €€ N3MEHEHUs;

OOBSICHATH PUYHUHBI JOCTWKEHUS (HETOCTHKECHHUS) PE3yIbTaTOB IEATEILHOCTH, JAaBaTh OIICHKY
pUOOPETEHHOMY OTIBITY;

BHOCUTbH KOPPEKTHUBBI B JIEATEIILHOCTH (B TOM YHMCIIE B XO/I BBIIOJHEHUS (PU3UUECKOTO UCCIEA0BaHUS
WM NPOEKTa) HA OCHOBE HOBBIX OOCTOSITENCTB, U3MEHUBIIMXCS CUTYal[Mil, yCTAHOBJIEHHBIX OIINOOK,
BO3HUKILIUX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3YJIbTATA LEJIN U YCIOBUSIM.

Imouuonanvrvlii UHmMeENIEKM .

CTaBUTh ce0sl Ha MECTO JPYroro YejloBeKa B X0JIe CIIopa UM AUCKYCCHH Ha Hay4yHYIO TEMY, IOHUMAaTh
MOTHBBI, HAMEPEHUS U JIOTUKY JIPYroro.

Ilpunamue cedsn u opyzux:

——TpU3HaBaTh CBOE MPAaBO Ha OLIMOKY MpHU pelieHuH GU3NYECKUX 3a/ad WK B YTBEPKJICHUSIX Ha
Hay4yHbI€ TEMBI U TAKOE K€ MPABO JAPYroro.

INPEAMETHBIE PE3YJIbTATBI

[IpeameTHBIE pe3ynbTaThl JOJDKHBI OTPaXaTh CHOPMHUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUH:
- UCIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYI, TEIJIOBOE ABMKEHHUE aTOMOB M MOJIEKYJI, arperaTHbIe
COCTOSIHUSI BEIIECTBa, KPHUCTAJUIMUECKWE U aMop(dHble Tesla, HACBIIIEHHBIH W HEHACHIIEHHBIA Map,
BIQXXHOCTh BO3JlyXa; TEMIeEpaTypa, BHYTPEHHSS OJHEPrus, TEIUIOBOM JABUTaTeib, 3JeMEHTapHBII
AIIEKTPUYECKHUM 3apsij, DJIEKTPUUECKOE I0JIe, MPOBOJHUKUA U TUAIEKTPUKHU, MOCTOSHHBIM 3JIEKTPUUECKUN
TOK, MarHUTHOE T10JIE;
- pa3nuuaTh sABIEHUS (TEIJIOBOE paclIupeHue/ckaTue, TeIonepeaaya, TeoBoe paBHOBECHE, CMAaulBaHHE,
KalWUISIpHBIE SIBIICHUS, UCIIapeHHe, KOHACHCAus, IJIaBIeHHe, KpUcTauiu3anus (OTBepJeBaHue), KUTICHUE,
Terionepenaya (TEIIONPOBOJAHOCTb, KOHBEKIIMS, W3IIy4eHHE); ODIIEKTPU3ALUS Tel, B3auUMOJCHCTBHE
3apsA70B, JNEHCTBUS SJEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBHME MAarHUTOB, JEHCTBUE
MarHuTHOTO TOJI Ha MPOBOJHHUK C TOKOM) IO OMUCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UUECKOEe SIBIICHUE;
- pacrmo3HaBaTh NPOSBICHUE H3YYECHHBIX (U3NYECKUX SBICHUI B OKpYXKAloIleM MHpE, B TOM YHUCIE
¢busnueckue SBICHUS B NPUPOJIE: MOBEPXHOCTHOE HATSDKEHHE U KamWUISApHBbIE SBICHHUS B TMPHUPOJE,
KpUCTAIJIBI B mpupoje, uznydenne ConHIla, 3aMep3aHre BOJAOEMOB, MOPCKHE Opu3bl, 0Opa3oBaHUE POCHI,
TyMaHa, WHes, CHEra; JJICKTpUYecKHe SBIEHUS B arMocdepe, 3JIEKTPUUYECTBO >KHUBBIX OPraHHU3MOB;
MarHuTHOE MoJie 3eMiu, Ipelid MoIt0coB, POjIb MATHUTHOTO TOJIS JUTSl ’KU3HU Ha 3emiie, MOJIIPHOE CUSHUE;
IIPU 3TOM TMEPEBOAUTH MPAKTHUECKYIO 3a7ady B y4eOHYIO, BBIACNATH CYHIECTBEHHBIC CBOMCTBA/IMPU3HAKU
(bu3MYECKUX SIBJICHUN;
- OMHCHIBATh HM3YUEHHBIE CBOMCTBa Ten M (U3WYECKUE SBICHUS, HUCIOJB3YsSd (PU3UUYECKHE BETHUYUHBI
(Temneparypa, BHYTPEHHSSI SHEpPIrusi, KOJUYECTBO TEIJIOTHI, yAEIbHAas TEIJIOEMKOCTh BEIECTBA, yJeIbHas
TEIJIOTa TUIaBIIEHUS, YAeNbHAs TEIUIoTa NapooOpa3oBaHMs, yAelbHas TEIIOTa CropaHus TOIUIMBA,
KOO (UIIMEHT T0JIE3HOTO JEHCTBUS  TEMJOBOM MAIIMHBL, OTHOCHUTEIbHAs BIAKHOCTh BO3yXa,
ANEKTPUYECKUH 3apsijl, CHUJIa TOKA, 3JEKTPUUYECKOE HAIPSKEHUE, CONMPOTHUBIICHHE MPOBOJHUKA, YIAEIbHOE
COTPOTHUBIIEHUE BEIIECTBA, PadOTa W MOIIHOCTh DJIEKTPHUYECKOTO TOKa); MPH OMUCAHUHM TPABUIHHO
TPaKTOBaTh (PU3UUYECKHI CMBICI UCTIONB3YEMbIX BEIMYMH, 0003HAYCHUS U SAMHHIIB (PU3UYECKUX BEIMYHH,
HAXOJHUTh (POPMYITBI, CBSA3BIBAIOIIUE TAHHYIO
(U3MYECKYIO BETUYHUHY C IPYTUMH BEIHUYUHAMU, CTPOUTH TpaUKu U3yUYEeHHBIX 3aBUCUMOCTEHN (pU3HuecKux
BEITUYHH;
- XapakTepu30BaTh CBOWCTBA Tel, (U3MUYECKUE SBICHUS W MPOLIECCHI, UCIOIb3yS OCHOBHBIC MOJOXKEHHS
MOJIEKYJISIPHO-KHHETUYECKOW TEOPHH CTPOCHHUS BEIIeCTBa, MPHHIMII CYMEPHoO3UINK mojied (Ha



KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsia, 3akoH Oma ass ydacTka Lenu, 3akoH Jlxoyns-Jlenna,
3aKOH COXpAHEHMs SHEPrHM; MPH 3TOM JaBaTh CIOBECHYIO (POPMYTUpPOBKY 3aKOHA M 3alUChIBaTh €r0
MaTEMaTHYECKOE BBIPAXKEHUE;

- 00BACHATH (PU3MUYECKHE IMPOLECCHl M CBOWMCTBA TEN, B TOM YHCIE M B KOHTEKCTE CHTyallUd HpPaKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh NPUYHMHHO-CICICTBEHHBIE CBS3M, CTPOUTH OOBsICHEHUE U3 1—2
JIOTMYECKUX IIAroB ¢ OMOPO Ha 1—2 M3y4eHHBIX CBONCTBA (PM3UYECKUX SIBICHUH, (PU3NUYECKUX 3aKOHOB
WJIY 3aKOHOMEPHOCTEM;

- pemath pacué€THbIE 3a7a4l B 2—3 NEHCTBHS, UCIOJB3Ys 3aKOHBI M ()OPMYIIBI, CBS3bIBAIOIINE (DPU3NIECKUE
BEJIMYMHBI: Ha OCHOBE aHalli3a YCIOBHUS 3a/laud 3alUChIBaTh KPAaTKOE YCIOBHUE, BBISBIATH HEJOCTATOK
TAaHHBIX JUIS PEUICHHS 33aJa4dd, BEIOMPATh 3aKOHBI U (POPMYJIBI, HEOOXOIUMBIE JUTS €€ peIIeHH s, IPOBOIUTh
pacy€Thl ¥ CPaBHUBATH MOYYCHHOE 3HAUYCHUE (PU3MYECKON BEIIMYMHBI C M3BECTHBIMH JaHHBIMU;

- pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PEUIMTH MPH HOMOIIM (U3UYECKUX METOJIOB; HCIOJIB3YS
ONMCAHUE MCCIIENA0BAHUSA, BBIACIATH IPOBEPSEMOE NPEIIOJIOKEHUE, OLIEHUBATh MPAaBHJIBHOCTb IOPSAKA
MIPOBEJICHUS UCCIIEIOBAHMUS, JIENIaTh BBIBO/IBL;

- TPOBOJIUTH OMBITHI N0 HAOMIONEHUIO (PU3NUECKUX SIBJICHUM WM (U3UUYECKUX CBOWCTB TeJN (KalWJUIpHbIE
SBJIGHUS, 3aBUCUMOCTb JIaBJIEHUS BO3JAyXa OT ero oObéMa, TeMIeparypbl, CKOpPOCTH Ipoliecca
OCTBIBAHUS/HArpeBaHusl NpPU U3IYYEHUHM OT LIBETa HW3JIy4arollel/TOrJIomanmel TOBEepXHOCTH; CKOPOCTh
UCIApEeHUs BOJBl OT TEMIEpaTypbl JKUAKOCTM M IUIOMAAM €€ TMOBEPXHOCTH; JJIEKTpU3alus Tel U
B3aUMO/ICHICTBUE DJIEKTPUUYECKUX 3apsAA0B; B3aUMOJEHCTBUE TIOCTOSIHHBIX MAarHUTOB, BU3yallu3allus
MarHUTHBIX I0JIEH MOCTOSTHHBIX MAarHUTOB; JEHCTBUS MarHUTHOTO MOJIS Ha MPOBOJHHUK C TOKOM, CBOHCTBa
AIIEKTPOMArHuTa, CBOMCTBA DJEKTPOABUTATENs IOCTOSHHOIO TOKa): (OPMYIUPOBATH IPOBEPSIEMbIE
MIPENIOJIOKEHNUS, cOOUpaTh YCTAHOBKY W3 MPEUIOKEHHOIO O0OPYAOBAaHMS, ONUCHIBATH XOJ OMbITA U
(hopMyTUPOBATH BBIBOJIBI;

- BBINOJHATH MpPSMbIE HM3MEPEHUS TEMIIepaTypbl, OTHOCHUTEIBHOW BIIAXXHOCTUM BO3[yXa, CHIIbBI TOKa,
HaNpPSDKEHUS € MCTOJIb30BaHUEM aHAJIOTOBBIX MPUOOPOB U JATUUKOB (PU3MUECKUX BEJINYMH;

CpPaBHUBATH PE3YNIbTAThl U3MEPEHUH C YIETOM 3aJaHHOM aOCOTIOTHOM MOTPEIIHOCTH;

- IPOBOJMUTH HCCIIEOBAHUE 3aBUCHUMOCTH OJHOM (PU3MUECKONW BEIMUYUHBI OT IPYroil C HMCIOJIb30BaHHEM
HPSMBIX M3MEPEHUH (3aBHCHMOCTh CONPOTHUBIICHHS NMPOBOJAHMKA OT €ro UIMHBL, IUIOIAAM HONEPEYHOro
CEUCHMsI U Y/IEIbHOTO CONPOTHUBIICHHS BEIECTBA IPOBOJHUKA; CHUIIBI TOKA, UIYLIEro 4Yepe3 MPOBOJHUK, OT
HamnpsOKeHUs Ha IPOBOJHUKE; HCCIENOBAaHHE IIOCIEA0BAaTEIbHOIO M MapauIeNbHOIO COEAMHEHHH
IIPOBOJIHUKOB): IUIAHUPOBATh MHCCIIEAOBAaHUE, COOMPATh YCTAHOBKY M BBINOJHATh HM3MEPEHHUS, CIERys
IIPEUI0KEHHOMY IJIaHy, (PUMKCUPOBATh PE3YJIbTAThl IOJydEHHON 3aBHCHMOCTH B BHJIE TaOIMIl U TpadUKOB,
Jie7IaTh BBIBOJIBI IO PE3YJIbTATaM UCCIIE0BaHUS;

- TIPOBOJUTH KOCBEHHBbIE H3MEpeHHs (U3MUECKHX BeIUYMH (yAelabHas TEIUIOEMKOCTh BEIIECTBa,
COIIPOTHUBJIEHUE IPOBOJHMUKA, pabOTa M MOLIHOCTh HJIEKTPUYECKOIO TOKA): IUIAHUPOBATh H3MEPEHMS,
coOMpaTh SKCIHEPUMEHTAIBHYI YCTAaHOBKY, CleIys HpPEJIO)KEHHOW MHCTPYKLUHU, U BBIYUCIATH 3HAYCHUE
BEJIMYUHBI;

- co0OII0/1aTh MpaBUJIa TEXHUKKM 0€3011aCHOCTH MU padoTe ¢ J1abopaTopHBIM 000PYA0BAHUEM;

- XapaKTepH30BaTh NPUHIMIIBI JCHCTBUS N3YUYEHHBIX IPUOOPOB U TEXHUUECKUX YCTPOMCTB C ONMOPOH Ha UX
onucaHus (B TOM YUCIIE: CCTeMa OTOIUICHHUS IOMOB, TUTPOMETp, apoBas TypOUHA, aMIIEpMETP, BOIbTMETD,
CUETUHUK AIIEKTPUUYECKON IHEPTUH, FJTEKTPOOCBETUTENbHbIE TPUOOPHI, HarpeBaTebHbIE JIEKTPONPUOOPHI
(mpuMepsl), SIEKTPUUECKUE NPEIOXPAHUTENN; SIEKTPOMArHUT, 3JIEKTPOABHUraTesb MOCTOSHHOIO TOKa),
UCHOJb3Ys 3HAHUSI O CBOMCTBaX (PM3MUECKUX SABJICHUN U HEOOXOAUMBIE (PU3NYECKHE 3aKOHOMEPHOCTH;

- pacrno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA U U3MEPUTENIbHBIE TPUOOPHI IO CXEMaM M CXeMaTUYHBIM
pUCYHKaM (KHJKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUraTeIb BHYTPEHHETO CrOpaHus,
AJIEKTPOCKOII, PEOCTAT); COCTABIIATh CXEMbI DJIEKTPUUECKUX LIENeH ¢ Mocae0BaTeIbHBIM U MapajijieabHbIM
COEJIMHEHUEM 3JIEMEHTOB, pa3nyasi yCIOBHbIE 0003HAYEHHUS JIEMEHTOB JEKTPHUUECKUX LETeH;

- IPUBOJIUTH IMPUMEPBI/HAXOIUTh UH(OPMAIMIO O MpUMepax MPaKTHYECKOTO HMCIOJIB30BaHUS (PU3HMUECKUX
3HaHUI B TOBCEJAHEBHOM >XM3HU /s oOecredeHuss Oe30MacHOCTH MpH OOpalleHuu C mpudbopaMu U
TEXHUYECKUMHU YCTPOUCTBAMM, COXPAaHEHHsI 370POBbs U COOMIOJICHUSI HOPM 3KOJIOTMYECKOTO MOBEJCHUS B
OKpY)Kalollel Cpere;

- OCYILIECTBIAThH MOUCK MH(OpMaIK GU3NIECKOTO COJepKaHus B ceTH MIHTepHEeT, Ha OCHOBE MMEIOIIHNXCS
3HaHUN U TyTEM CpaBHEHUS JONOJIHMUTENBHBIX MCTOYHHMKOB BBIJCNATH MH(POPMALUIO, KOTOPAs SBIISETCS
MIPOTHBOPEUUBON MIIM MOXKET OBITh HEJOCTOBEPHOIA;



- HCIOJBb30BaTh NPU BBINOJHEHUM YYEOHBIX 3aJaHUM HAy4HO-TIOMYJSIPHYIO JIUTEpaTypy (GH3UUYECKOTO
COJZIepKaHUs, CIIPaBOYHBIE MaTEpHAIIbl, pecypchl ceTu MHTEepHeT; BiaaeTs npuéMamMu KOHCIIEKTUPOBAHMS
TEKCTa, Mpeodpa3oBanus HHPOPMAIIUU U3 OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

- co3JaBaTh COOCTBEHHBIC NHCHMEHHBIE M KpaTKUE YCTHBIE COOOIIeHHs, 0000mas uHpopMamuio u3
HECKOJIBKUX HMCTOYHHKOB (PM3MUYECKOTO COJIEPXKAHMSA, B TOM YHCIE IMYOJHMYHO MPEACTABIATH PE3YJIbTATHI
IIPOCKTHOM WM MCCIIEIOBATEIbCKON JEATEIBHOCTH; IIPU 3TOM TI'PaMOTHO MCIOJB30BaTh W3Y4YCHHBIN
MOHATUIHBIN anmapat Kypca (U3MKH, COMPOBOXKIATH BHICTYIICHHUE ITPE3CHTAIIUCH;

- TIpU BBHIIOJIHEHWH YYEOHBIX NPOEKTOB M HCCIEJOBAHUN (U3NYECKUX TPOIECCOB PACIPENENATh
00513aHHOCTH B TPYIIIE B COOTBETCTBHU C IMOCTABJICHHBIMU 3aJjadyaMH, CICIUTh 32 BBHIMIOJIHEHUEM IIJIaHA
JIEWCTBUH W KOPPEKTHPOBATH €r0, aJCKBAaTHO OLIEHUBATh COOCTBEHHBIM BKIIAJ B JIEATEIBHOCTH TPYIIIIHI;

BBICTpanBaTb KOMMYHHUKAaTUBHOC BBaHMOHGﬁCTBHC, MMPOsABJIAA TOTOBHOCTH paspeliaThb KOH(bJII/IKTBI.

Conep:kanne yueOHOT0 nmpeamMera

Ne HanmenoBanue KomnuecTso Copnepxanue IInanupyemMsblie pe3ysbTaThl
n/n paszjerna/TeMsl 4acoB 00yueHus
IloBTOpEHUe 2
1. TenjoBbie 22 JdemoHcTpauuu VYuyamuecs 10JHKHBI 3HATH:
SIBJICHUSI. CxxumaemMocTh [ToHsATHS: BHYTPEHHSISI SHEPTHS,
Tennosoe ra3os. paboTa Kak crocod U3MEHEeHHUs
JBUKEHHUE. Juddy3us B razax | BHYTpEHHEN SHEPIUM;
Tepmomertp. Cs3b U KUAKOCTSX. Teruioneperaya
TeMIepaTypbl CO Monens (TEerIonpoBOIHOCTh, KOHBEKIIHS,
CpeAHel CKOPOCThIO Xa0THYECKOTO U3JIy4EHUE) ; KOJINYECTBO
JBMKEHUS €ro JIBYKEHUS TEIUIOTHI, yJIeJIbHAs
MOJIEKY. MOJIEKYI. TEIIOEMKOCTh BELIECTBA,
BHyTpeHHss sHeprus. Monens yJleNnbHas TeII0Ta CTOPaHUs
JIBa crioco6a OpOYHOBCKOTO TOILJIMBA; TEMIIepaTypa
U3MEHEHUs JIBYDKEHUS. IUIaBJICHUS U KPUCTAILIU3ALINN;
BHYTPEHHEH SHEpruu: Coxpanenue yJlesbHas TeJoTa IJIaBJIeHUs,

Terioneperavya u
pabota. Buapl

o0BbeMa KUIKOCTH
IPH U3MCHCHHUH

yleabHas TemoTa
napooOpa3zoBaHusl.

TeIUIoNepe1adH. dbopMeI cocyna. DopMyIIbl U1 BHIYUCICHUS
KonunuecTBo TemioThl. Cueruienue KOJIMYECTBA TEIIOTHI,
Y aenvHas CBUHIIOBBIX BBIICTISIEMOTO WU
TEIJIOEMKOCTh UJIMH]IPOB. MOTJIOLIAEMOT0 MIPH U3MEHEHUH
BEI[ECTBA. Y IeNIbHAS [IpunHnun neiicTBus | TeMieparypsl Tena,
TEII0Ta CTOPaHUS TEPMOMETpA. BBIICTISIEMOTO TIPU CTOPAHUU
TOIUTMBA. 3aKOH N3menenue TOIUIMBA, TPU U3MEHEHUU
COXpPaHEHUs SHEPTUU BHYTpPEHHEH arperaTHbIX COCTOSIHUMN
B MEXaHUYECKUX U SHEPTHM Tejla IPU | BEIIEeCTBa.
TEIJIOBBIX MPOLIECCAX. COBEpILICHUHN [IpuMeHeHne U3y4eHHbIX
paboThI U TIpU TEIJIOBBIX MTPOLIECCOB B
Teryionepeaaye. TEIUIOBBIX JBUTATENSX,
TennonpoBOAHOCTh | TEXHUYECKUX YCTPONCTBAX U
pa3IMYHBIX npubopax.
MaTepHuaoB. yyaiuecs JI0JKHbl YMETh:

KonBexknus B
KUIKOCTSX U
rasax.
Tennonepenaua

HpI/IMCHHTB OCHOBHBIC
MMOJIOKCHHU A MOJICKYJISIPHO-
KUHETHIECKOM TCOpHUU IJIA
0OBSICHEHUS ITOHITHUS




MyTeM U3TyYEHUS.
CpaBHenue
YAEIbHBIX
TEIUIOEMKOCTEN
Ppa3IMYHbIX
BEILIECTB.

Jlabopamoph
ble pabomol
1.CpaBHeHue
KOJIMYECTB
TEIJIOTHI IPH
CMEIINBAHUH BO/IBI
pa3Hou
TEeMIIepaTyp
2.13mepenue
YAEIBbHOU
TETJIOEMKOCTH
TBEPJIOTO Tea.

OIIBITHL:
UccnenoBanue
W3MEHEHHUS CO
BpEMEHEM
TEeMITepaTypPhI
OCTBIBAIONIEH
BO/IBI.

HUsmenenue
arperaTHbixX
COCTOSIHUM BEIECTBA.

ArperaTHblie
COCTOSIHHS BEIIECTBA.
IInaBnenue u
OTBEpJICBAHUE TEII.
Temnepatypa
IUIaBJICHUA. Y elIbHAs
TEIUIOTA IUIABJICHHS.
Ucnapenue u
KOHJCHCAIIH.
Hacekimienneii map.
OTHOCUTENLHAA
BJI&YKHOCTh BO3/lyXa U
€e U3MEepeHue.
IIcuxpomertp.
Kunenue.
3aBHCHMOCTH
TEeMIIepaTypbl

KUIICHUSA OT AABJICHU.

VenpHas TemoTa
napooOpa3oBaHUsL.
OObscHEHHE
W3MEHECHUS
arperaTHbIX
COCTOSIHUM Ha OCHOBE
MOJIEKYJISIPHO-

Jlemoncmpay
uu.
SIBnenune
UCIIApEHUS.
Kunenune BOIEbL
[TocTrosaHCTBO
TEeMIIepaTypbl
KUTICHUS
HKUIKOCTH.
SBnenus
IUTaBJICHUS U
KPUCTAJUTH3AIUH.
H3mepenne
BIIQXKHOCTH
BO3yXa
MICUXPOMETPOM UITH
TUTPOMETPOM.
YerpoiicTBo
YETBIPEXTAKTHOTO
JBUTATENs
BHYTPEHHETO
CrOpaHUs.
YerpoiicTBo
napoBON TYpOHHBI

Jlabopamopm
as paboma.
3.13mepenne
BJIQAXKHOCTH

BHYTPEHHEW dHEPIuy,
WU3MEHEHUs BHYTPCHHEHN
SHEPTUU, U3MEHEHUS
BHYTPEHHEW 3HEPrUuu IpU
M3MEHEHUHU TeMIepaTyphl Tena,
KOHBEKIIUHU, TEIJIONPOBOIHOCTH
(>KMJIKOCTH M ra3a), TUIaBJICHUS
TEJI, UCTIApPEHUS KUJIKOCTEM,
OXJIQXKIACHUS KUIKOCTH MPU
ucnapenuu. [lonp3oBaThes
TEPMOMETPOM U KaJTOPUMETPOM.
Uwurarh rpaduky n3MEHEHUS
TEMIIepaTyphl TeJI PU
HarpeBaHuU, TUIABJICHUH,
napooOpa3oBanuu. Pemarp
KayeCTBEHHbIE 33]1auH C
WCIIOJIb30BAHNEM 3HAHUH O
crocobax M3MeHEeHus
BHYTPEHHEW 3HEPIUuu U
pPa3IUYHBIX crIoco0ax
TEIUIONEepeauH.

Haxomutes o Tadinuiam
3HAYEHHUs YAEIbHOU
TEIJI0EMKOCTH BEIIECTBA.

VY ienbHOM TENI0Thl CropaHus
TOIUIMBA, YJEIbHOMN TETIOTHI
IJIABJICHUS U YIEIbHOMN TEIUIOTHI
napooOpa3oBanus. Pemars
3aJja4i ¢ IpUMeHEeHueM hopMyi:
Q=gm; Q=Am; Q=Lm. Q=cm(t2-
t1);




KHMHETUYECKUX BO3/yXa.
IIPEACTABIICHUM.
[IpeoOpazoBanwms
SHEPTUH B TETUIOBBIX
JIBUTATEJISIX.
JBurarenn
BHYTPEHHETO
cropanus. [lapoBas
TypOuHa.
XosoguneHuk. KIT
TEIJIOBOTO ABUTATENSL.
DKOJIOTHYECKHE
POOIIeMBI
HCI0JIb30BAHUS
TETJTOBBIX MAIIIUH.

DJleKTpUYecKHne 27 Jlemoncmpay | Yuammecs: 10JKHBI 3HATh:
SIBJICHUSI. uu. DopMyIbl ISl BBIYUCTIECHUS

DnexTpusanus DnexTpu3aly | CONPOTUBIICHUS TPOBOJHHUKA U3
tein. [IBa pona g tein. [IBa pona M3BECTHOTO MaTepHalia ro €ro
AIIEKTPUYECKHUX JNEKTPUYECKUX JUIMHE U TUIOIIAIU TIONIEPEYHOTr0
3apsa0B. [IpoBoHUKY, 3apsI0B. cedeHwus; paboThl M MOIITHOCTH
HEIPOBOIHUKHU VYerpoiicTBo u JJIEKTPUYECKOTO TOKA;
(IMANEKTPUKN) U JIENCTBHE KOJIMYECTBA TEIUIOTHI,
MOJIYTIPOBOIHUKH. 3NIEKTPOCKOTIA. BBIJIETISIEMOTO POBOTHUKOM C
BsaumonelictBue [IpoBOIHMKY U TOKOM.
3apsSKEHHBIX TEJI. U30JISITOPBI. [TpakTHyeckoe NpUMeHEeHUe
DIJIEKTPUYECKOE TOJIE. DIeKTpu3anus Ha3BAHHBIX MOHITUH U 3aKOHA B
3aKOH COXpaHEeHUs yepes BIIUSHUE. 3JIEKTpOHArpeBaTeIbHbBIX
ANEKTPUIECKOTO [Tepenoc npudopax (JIEKTpOMarHuTax,
3apsna. [lenumocth ANEKTPUYECKOTO JNEKTPOABUTATENSIX,
AIIEKTPUYECKOTO 3apsaa ¢ OJHOTrO AEKTPOUZMEPUTEIBHBIX
3apsiga. DIEeKTPOH. Teja Ha Jpyroe. npubopax).

Crpoenue aToMOB.
DIIEKTPUYECKUI
ToK. ["anpBaHnueckue
3JIEMEHTHI U
AKKyMYJISITOPBI.
JencTBus
ANEKTPUYECKOTO TOKA.
Hampasnenue
ANEKTPUYECKOTO TOKA.
DneKkTpuyecKkas Lelb.
DNEeKTPUYECKUI TOK B

Hcrounuku
MOCTOSIHHOTO TOKa.
CocraBiieHue
3JIEKTPUYECKON
LEeMu.
JlabopamopH
bie pabomeoi.
4.Coopxka
3JIEKTPUUECKON
e U U3MEepEeHUe
CHUJIBI TOKA B €€

Yuyamuecs: J10JKHBI YMETh:
[TpyMeHSTh MOJI0KEHUS
AIEKTPOHHOM TEOpUU AJIst
00BsCHEHUS STIEKTPU3AIUH TET
IIPU UX COMTPUKOCHOBEHUH,
CYILIECTBOBAHUS MPOBOJIHUKOB U
TUDIIEKTPUKOB, JIIEKTPHUUECKOTO
TOKa B METaJlJIaX, IPUYUHBI
ANEKTPUYECKOTO
COTIPOTHBJICHHUS, HArpeBaHUE
MIPOBOJIHUKA 3JIEKTPUUECKUM

Mmetaiutax. Hocurenu pa3IMYHBIX TOKOM.

IEKTPUYECKOTO TOKA B y4acTKax. YepTuTh CXEMBI NPOCTEHIINX
IIOJIYTIPOBOIHUKAX, 5."3mepenne ANIEKTPUYECKUX Lieneil; coouparh
ra3ax M 3JIeKTPOJIUTAX. HaIpPsDKEHUS Ha IIEKTPUYECKYIO LIENb IO CXEME;
ITonynpoBOAHUKOBBIE pa3IMYHBIX U3MEpATh  CWIy  TOKa B
npubopsl. Cuiia Toka. ydacTKax AIIEKTPUYECKON LEnH,
Amnepmerp. JNEKTPUYECKOU HaIpsDKEHNE Ha KOHIIax
DneKTpuYecKoe LENN. IIPOBOJHMKA (pe3uctopa),
HaIpsHKEHUE. 6.PerynupoBanue | onpenensaTh CONIPOTUBIIEHUE
BoasT™meTp. CHJIBI TOKA IIPOBOAHMKA c ITOMOIBIO




DneKTpuuecKoe
CONPOTHUBIIEHUE. 3aKOH
Oma jy1st yuacTka
AIEKTPUYECKOM LIECTIH.
VYaensHOE
ANEKTPUIECKOE
CONIPOTHUBIICHUE.
Peocratsl.
[TocnenoBarenbHOE U
napajuieIbHOe
COCTMHECHUS
MIPOBOTHUKOB.

Pabora u
MOIITHOCTh TOKA.
KomnmuecTBo TEIIOTHI,
BBIJIEIISIEMOE
MIPOBOTHUKOM C TOKOM.
JlamMnia HakaJIMBaHMSL.
DNEeKTpUUYECKUE
HarpeBaTeIbHbIE
puOOPHI.
DIEeKTpUYECKUN
cueTyuk. Pacuer
AJIEKTPOIHEPT U H,
oTpeoIIsIeMoi
ANEKTPOTPUOOPOM.
KopoTkoe 3ambikanue.
[1naBkue
MIPeIOXPaHUTEIH.

peocTarom.
7.A3mepeHnue
CONIPOTUBJICHUA
IIPOBOJHUKA IIPU
momMoun
amriepMerpa u
BOJIBTMETDA.
8.M3mepenue
MOIIIHOCTHU U
paboThI TOKa B
3JIEKTPUYECKON
JamIe.

JJIeKTPOMarHuTHbIE
SIBJICHUS.

MarsautHoe 1noJje Toka.
DNEKTPOMAarHUThl U UX
MIPUMEHEHHUE.
[TocTosiHHBIE MArHUTBHI.
MaruuTHO€ 110J1€
3emiu. MarauTHbIe
Oypu. JleiicTBue
MarHuTHOTO TOJIS Ha
MIPOBOJHUK C TOKOM.
DNEeKTPOABUTATENb.
JluHamMuk 1 MUKpo(oH

Jlemoncmpay
uu.

OmnpIT
Opcrena. [Tpunuun
NEUCTBUA
MUKpodoHa u
TPOMKOTOBOPHTEIIS

JlabopamopH
bie pabomeoi.

9. Cbopka
AJIEKTPOMArHuTa u
UCTIBITAHHUE €T
JNEUCTBHUS.

10.13yuenne
ANEKTPUIECKOTO
JIBUTATEIIS
MOCTOSIHHOTO TOKa
(Ha Mmogenn).

amrepMerpa U BOJBTMETPA;
MI0JIb30BAThCS PEOCTATOM.

Pemate 3agaun Ha BBIYHCIICHHE
CHJIbI  TOKAa, JJIEKTPUYECKOTO
HalpsHKEHUS U CONPOTHUBIICHUSA,
JUIMHBI TPOBOJIHMKA U IUIOMIAIN
€ro  MONEPEYHOr0  CEUYCHUS,

paboTsl u MOIIIHOCTH
AIIEKTPUYECKOTO TOKa,
KOJIM4YECTBa TEIUIOTHI,
BBIICTIIEMOT0 IIPOBOJIHUKOM €
TOKOM, CTOUMOCTH
M3pPacxoI0BaHHOMN

IEKTPOIHEPTUHU (mpu

U3BECTHOM Tapude); onpenensTh
CHWIIy TOKa W HallpsDKEHHE II0
rpauky 3aBUCUMOCTU MEXAY
TUMH BEJIMYMHAMHU U N0 HEMY

xKe - COTIPOTUBJICHUE
MPOBOJHUKA. Haxonuts o
Ta0JIHIEe yIIeTbHOE
COTIPOTUBIICHHE MIPOBO/THUKA.

Pemarsn 3a1a4u C NPUMCHCHHUEM
3akoHa Oma I ydacTka

3JIEKTPUYECKON (30051 u
cienytomux popmym:  R=pl/s;
Inc=I1=I12; Unc=U1+U2;
Rmc=R1+R2; Inp=11+12;

Unp=U1=U2; A=IUt; P=IU;
Q=I°Rt

CBeToBbBIC
SIBJICHHS.

Hcrounuku cBera.
IIpssMonMHENHOE

Jlemoncmpay
uu.

Hcrounuku
CBeTa.

Yuyaniuecs J0KHBI 3HATD:
IToHsTHSA: NPSIMOJIMHENHOCTD
pacrpoCTpaHEeHUs CBETA,
OTPaXEHUE U MPEIOMIICHUE




pacnpocTpaHeHue
CBETa B OJTHOPOJHOU
cpene. OTpaxeHue
CBeTa. 3aKOH
oTpaxkeHus. [limockoe
3epkano. [Ipenomiienue
ceera. JIunza.
POKyCHOE paccTosTHUE
U ONTUYECKas CHJIa
nuH3bl. [locTpoenue
M300paXCHUI B
nuH3ax. ['ma3 kak
ONTHUYECKAsi CUCTEMA.
JledexTsl 3peHusl.
Ontuueckue MpudopsI.

[IpssmonmHenHOE
pacnpocTpaHeHue
cBeTa. 3aKOH
OTPa)KECHHUS CBETA.
N3o6paxkenue B
IUIOCKOM 3€pKajle.
[Ipenomiienne
cBera. X0 JIydel B
cobuparoiei u
paccenBaronien
JIUH3AX.
[Tonyyenue
M300pakeHH C
MTOMOIIIBIO JINH3.
[Tpunun nercTBus
MIPOEKIIMOHHOTO
arnmapara. Moaenb
riasa.
Jlabopamopm
bie pabomeoi.
11.ITony4yenn
€ U300paKeHHS
TIPH TIOMOTITN
JTUH3BI
OMBITHI:
HUccaenosanue
3aBHCHMOCTH YTjia
OTpa)X€HHsI OT yriia
naJIcHUs CBETa.
HUccaenosanue
3aBHCHMOCTH YTJia
IPETOMIICHUS OT
yria najaeHus
cBeta. 3mepenue
dbokycHOTO
paccTosHUs
cobuparomei
JIMH3BI.

cBeTa, POKYCHOE PaCCTOSIHUE
JIMH3BI, ONTHYECKAst CUJIA JIMH3BIL.
3aKoH OTpaXEHUS CBETA.
IIpakTrueckoe NpUMEHEHHE
OCHOBHBIX MTOHATHI U 3aKOHOB B
U3YyYCHHBIX ONITUYECKUX
npulopax.

Yuanuecs A0KHBI YMETh:
[TosyuaTh n300paxeHue ¢
MOMOUIBIO JIUH3bI. CTPOUTH
M300pakeHUs! IPEMETA B
IJIOCKOM 3€pKaJIe U B TOHKOU
nuH3e. Pemars kauecTBEHHBIE U
pacueTHbIE 3a/1a4M Ha 3aKOHBI
OTpa’KEeHHsI CBETA.

HTtorosoe
NMOBTOpPEHHeE.

Ilosmopenue kypca
7 u 8 knacca
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KanennapHo-temaTnyeckoe njianupoBaHue mno ¢gpusuke

8 kiace
Ne Tema ypoka [aTa nposene
Ypoka HHUA
miag | Qakr
IloBTOpeHue-2y.
1. [lepBoHauanbHBIE CBECHHS O CTPOCHHUH BEIIECTBA.
B3anmopencteue Ten
2. JlaBneHue TBEPABIX TeI, KUIAKOCTEH U ra3oB. PaboTa.
Mo1HOCTb. DHeprusi.
TemoBble siBJIeHHs. (22 yaca)
3. TemmoBoe nemwxkeHue. Temneparypa. BHyTpeHHss SHEprus.
4. CriocoObl U3MEHEHUSI BHYTPEHHEH dHEpruu Tena.
5. TemmonpoBogHOCTh. KOHBEKIIMS.
6. Nznyuenne. OCOOGEHHOCTH Pa3IUYHBIX CIIOCOOOB
TETUIOTIEpEeIaduH.
7. KomuuecTBo TemioTsl. EquHUIBI KOJTMYECTBA TETIOTHI.
8. VY nenpHast TENI0EMKOCTD.
9. Pacuér konmmyecTBa  TEIJIOTH, HEOOXOJUMOTO ISt
HarpeBaHus Teja WIK BBIICISIEMOTO UM IIPH OXJIAKICHUU.
10. | Jlabopamopnasa paooma Nel «Cpagnenue xoiuuecme
meniomsl NPU CMEUUBAHUU 600bl PAZHOU
memnepamypul)
11. | Jlabopamopnasa paboma Ne2 «H3zmepenue yoenvHoii
mMenaoémMKocmu meépoo2o menay
12. | DHeprus TOIJIMBA. Y AeNbHAs TEIUIOTa CTOPAHMS.
13. | 3aKOH COXpPaHEHMs U NPEBPALLEHUS SHEPTUH B TEIUIOBBIX U
MEXaHUYECKUX MPOLIECCAX.
14. ArperaTHbl€ COCTOSIHUSI BEILIECTBA.
15. | IlnaBneHue u OTBEpAEBAHUE KPUCTAIUIMYECKUX TEJ.
I'paduk nnaBieHus U OTBEpACBaHUSI KPUCTAILTHUECKUX
TeJl.
16. | YnuenpHas TEIUIOTA IUIABJICHUS.
17. | Ucnapenue. HachlllleHHBIN 1 HEHACBILLIEHHBIN Nap
18. | IlornoiieHue s3HEPrum Npy UCHAPEHUU KUJIKOCTH U
BBbIJICJICHHE €€ MPU KOHJICHCAllUH T1apa.
19. | Kunenue.
20. | Brnaxuocth Bozayxa CriocoObl onpeaeneHus BIaKHOCTH
BO3/1yXa.
Jlabopamopnan paboma Ne3 «H3zmepenue éraxcnocmu
6030yxa»
21. | YaenbHas TEIUIoTa mapooOpa3oBaHUs U KOHICHCAIUH.
22. | PaboTa ra3a u mapa npu pacuupeHuu. J[Burartens
BHYTPEHHETO CrOpaHUs.
23. | IlapoBas typ6una. KI1/] TernnoBoro nBuraresns.
24. | KonTpoabHasi padora Nel «TemioBbie IBJEHHD)




JduekTpuyeckue sisjieHus (27 yacon)

25. | PaboTa Hax ommOKaMu. DieKTpu3aIys Tel npu
COIIPUKOCHOBEHUH. B3auMoaencTBrE 3apsyKEHHBIX TEIL.

26. | DIEKTPOCKOI. DIEKTPUUYECKOE TOJIE.

217. JlenumocThb 3NeKTprudecKoro 3apsaa. CTpoeHue atoma.

28. | OObBsiCHEHUE AIEKTPUUECKUX SBICHUH.

29. | IIpoBOHMKH, OJYNIPOBOJHUKH, U HEITPOBOIHUKHU
AJIEKTPUYECTBA.

30. | Dnekrpuueckuil Tok. ICTOUHMKHU 3JIEKTPUUECKOT0 TOKa.

31. DneKTpuyecKas 1enb U €€ COCTaBHbIC YacTH.

32. | DnekTpuYecKuii TOK B MeTaiiax. JlercTBus
IJIEKTPUYECKOTO ToKa. Hampasienue Toka.

33. | Cuna toka. EqMHUIIBI CHIIBI TOKA.

34. | Ammepmertp. M3mepenue cuibl Toka. .Jlabopamopnasn
paboma Ned «Coopka Inekmpuueckoil yenu u uzmepeHue
CUJIbL MOKA 8 €€ PA3TUYHBIX YUACMKAX)

35. DIIEKTPUYECKOE HANPSKEHHE EAMHUIIBI HAIPSHKEHHUS.
BoabsT™Merp. U3mepenne HanpsiKeHUs..

36. | Jlabopamopnaa paboma Ne5 «H3mepenue nanpaxrcenus
HA pa3iuiHBIX YUACMKAX I1EKMPUUECKOU Yenuy

37. | 3aBUCHUMOCTH CHJIbI TOKA OT HAMPSIKEHUSL.

38. | DaeKkTpuYecKOe COMPOTUBIICHUE TPOBOIHUKOB. EIMHUITBI
COIIPOTHUBJICHHSI.

39. | 3akon Oma mJig y4acTka [eMu.

40. | Pacuér conpoTUBIICHUS TPOBOAHUKOB. Y I€JIbHOE
COINIPOTHUBJICHHUE.

41. | ITpuMepsbl Ha pacyeT COMPOTUBJICHUS POBOIHUKA, CHUJTbI
TOKa Y HaNPSHKCHUS.

42. | Peocratsl.

Jlabopamopnaa paboma Neb «Pezynuposanue cunwt
MOKaA PeoCmanmom

43. | IlocnenoBaTenbHOE U MAPAIJIEIBHOE COSTUHEHUE
MPOBOJTHUKOB

44. | Jlabopamopuasa pavoma Ne7«Onpedenenue
CONPOMUBICHUA NPOBOOHUKA NPU ROMOULU B0JIbIMMEMPA
U amnepmempa)

45. | PaboTa 1 MOIITHOCTH AJIEKTPUYECKOTO TOKA.

46. | Jlabopamopnas paooma Ne8 « Hzmepenue mowpocmu u
padomuvl MoKa 6 I1eKMPUYeCcKoll 1amney

47. | Enunuiel paboThl AIEKTPUIYECKOTO TOKa, MPUMEHSIEMbIe Ha
MIPaKTHKE.

48. | HarpeBaHnue mpoBOJIHUKA 3JIEKTPUUYECKUM TOKOM 3aKOH
Jxoynsa-Jlenna.

49. | Konnencarop.

50. Jlamma HakanmuBaHUs DIEKTPOHATPEBATEIbHBIE IPUOOPHIL.
KopoTtkoe 3ambikanue. [Ipegoxpanurenu.

51. | KouTpouabHasi padoTa Ne2 mo teme: «DJIeKTPUUYECKHE

SABJICHUSN»




DJIeKTPOMAarHUTHbIE siBJieHus (6 YacoB)

52. | PaboTa Han ommbkamu. MarautHoe mojie. MarHuTHOE
T10JI€ MPSAMOT0 TOKa MarHuTHbIE JIMHUU. _.

53. | MarautHoe noJje KaTyIIKd ¢ TOKOM. DJIEKTPOMarHuThl.
[IpuMeHeHue 31eKTPOMarHiTOB.
Jlabopamopnasn paboma Ne9 «Coopka Inekmpomaznuma
U €20 ucnvlmanuey

54. | [locTostHHBIE MarHUThl. MarHUTHOE TOJIE TOCTOSIHHBIX
MarHuToB. MarauTHoe nosie 3emMJn.

55. | JlelicTBME MarHUTHOTO MOJIsI HAa IPOBOJIHUK C TOKOM.
DNEeKTPUYECKUN IBUTATETb.
Jlabopamopnasn paboma NelO «Hzyuenue
INEKMPUUECKO20 08U2amensi NOCMOAHHO20 MOKA HA
Mooenu)

56. | YcTpOHCTBO 3J€KTPOU3MEPUTENBHBIX TPUOOPOB.
[ToaroroBka Kk KOHTPOJIBHOM paboTe

57. | KontpoibHas padora Ne3 «QjIeKTPOMAarHUTHbIE
SIBJICHH D)

CBeToBbI€ siBJIeHUs (8 UacoB)

58. | Pabora Hax ommOkamu. McTouHMKY cBETA.
PacnipocTpanenue csera.

59. | OTpaxkenue cBeTa 3aKOHbI OTpaxeHus cBeta. [lmockoe
3epKaJo.

60. | IIpenomnenue ceera. JInn3bl. OnTUyecKkas Cuiia JIMH3bI

61. | M3o0pakeHus1, 1aBaeMble TUH30M

62. I'na3 u 3penue Jlavopamopnasn pavoma Nel 1
«llonyuenue uzobparxceHus npu NOMOULU JTUH3BL »

63. | Pemenue 3amau. [loaroroBka kK KOHTPOJILHOM paboTe.

64. | KontpoJuabHas padora Ne4 «CBeToBbI€E SIBJICHHS»

65. | .Pabota nag ommbkamu. Bunumoe nBukeHne CBETUII.

IloBTOpenue-3 4.

66. [ToBTOpenue kypca ¢puzuku 8-oro kiacca. [loaroroka k
UTOTOBOM KOHTPOJBHOU paboTe.

67. | AToroBasi KOHTPOJbHasi padoTa no Kypcy ¢pusuku 8-
0ro KJjacca.

68. | PaOora Hax ommOkamMu.







