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MNOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o ¢usuke Ha YpOBHE OCHOBHOTO o0O0IIero o0Opa3zoBaHUsA
COCTaBJ€Ha Ha OCHOBE IMOJIOKEHUW W TpeOOBaHUI K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTebHOW MPOTPAaMMBbl, MPEICTABICHHBIX B
OI'OC 00O, a Takxe ¢ yu€roM (enepanbHoil padoueil nporpaMMbl BOCIUTAHUS U
Konueniuu npenogaBanust yueOHOTo npenmera « Du3nkay.

Conepkanve mnporpaMmbel 1O (GU3MKE HaNpaBieHO Ha (OpMHUPOBaHUE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYalOUIMXCS W OPraHM3alUI0 HM3yUYeHUs
¢u3MKKM Ha JesATeNbHOCTHOM OcHOBEe. B mporpamMme mo (usmke y4UTHIBAIOTCS
BO3MOXHOCTH y4yeOHOro mpenmera B peanuzauuu Tpeboanuii ®I'OC OO0
TUTAHUPYEMBIM JTUYHOCTHBIM U METalPEIMETHBIM pe3yIbTaTaM OOYyUYEHHS, a TAKKe
MEXIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX yUEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO OOITIEr0 00pa30BaHuUs.

[Iporpamma no ¢gu3uke ycTaHaBIMBAET pacnpeeseHrne yueOHoro matepuaia
no rojaaM oOydeHus (IO Kiaccam), mpemiaraeT IpUMEpHYIO MOCIe0BaTeIbHOCTD
M3Y4YEHHUs TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHUS MPEIMETHOIO COJEpKaHUS U
y4éTe BO3PACTHBIX 0COOCHHOCTEN 00yYarOIIMXCS.

[IporpaMma mo ¢usuke paszpaboTaHa € LENbIO OKa3aHUS METOIUYECKOU
MTOMOIIM YYUTEIO B CO3IaHUH paboueld porpaMMsl 10 yueOHOMY MPEAMETY.

®dusuka ABISETCI  CUCTEMOOOpA3yIOUMM Ui  €CTECTBEHHO-HAYyYHBIX
Y4EOHBIX MPEAMETOB, OCKONbKY (PM3HMUYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
W SBJICHUMN, H3ydaeMbIX XHMHEH, OHONOTHEH, acTpoHOMHUEH U (QU3NIECKOU
reorpadueil, BHOCHUT BKJIaJ B €CTECTBEHHO-HAYYHYIO KapTUHYy MHpa,
MPEOCTaBsIeT HauOojee sCHbIE O0Opaslbl NPUMEHEHHUS HAYYHOTO0 METoja
MO3HAHUS, TO €CTh CIIOCO0A MOIYUYEHHsI TOCTOBEPHBIX 3HAHUI O MUpE.

OpHa W3 IIaBHBIX 3a/lady (PU3MYECKOr0 00pa3oBaHUsA B CTPYKTYpe OOLIETo
oOpa3zoBaHHs COCTOUT B (OPMHPOBAHUM €CTECTBEHHO-HAYYHOH TPAMOTHOCTH H
MHTEpeca K HayKe Y 00ydaromuxcsl.

N3yuenne ¢u3uku Ha 0a30BOM ypOBHE TpearoyiaraeT OBJIaJIEHUE
CIIEIYIOINIMMHA KOMIIETEHTHOCTSMH, XapaKTEPU3YIOUIUMH €CTECTBEHHO-HAYYHYIO
IPAMOTHOCT:

e HAYYHO OOBSICHSTDH SIBIICHUS;

e OIICHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHMUS,

e UHTEPIPETUPOBATH  JaHHbIE M  UCIOJIb30BaTh  HAyYHbIE
JI0KAa3aTeNIbCTBA JUIsl TIOJTy4eHHSI BHIBOJIOB.

[lenn wu3ydenuss (U3MKKM HA YPOBHE OCHOBHOTO 0O0mIero ooOpa3zoBaHUs
onpenenensl B KoHuemnuuu mnpenojgaBaHust yueOHoro mnpenmera «Dusmka» B
oOpa3oBaTenbHbIX oOpranm3auusax Poccuiickoit ®@exepanuu, peaqu3yOLUIX
OCHOBHBIE 001Ie00pa3oBaTENbHbIE MPOrpaMMbl, YTBEPKAEHHOW pelIeHUEeM



Komnernn Munucrepcrsa npocseienus: Poccuiickoit @enepannn (mpoToKos ot 3
nekadpst 2019 r. Ne T1K-4BH).
Heaun uzyyenns Gpu3uku:

npuoOpeTeHne WHTEepeca W CTPEeMJICHUS OOYyJalomuxcsi K HAyIHOMY
U3YUYECHUIO TPHUPOJbL, Pa3BUTHE WX HMHTEIUIEKTYAIbHBIX M TBOPYECKHUX
CITOCOOHOCTEH;

pa3BHUTHE MPEACTABICHUN O HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHUE
MCCIIEI0BATEIBCKOTO OTHOLIEHUS K OKPYKAKOIIUM SBIEHUSM;
dbopMHEpoBaHHEe HAYYHOTO MHPOBO33PEHUS KaK pe3yJibTara H3YUCHHUS
OCHOB CTPOEHUSI MaTEPUH U (PYHIaMEHTAJIbHBIX 3aKOHOB (DM3UKHU;
dbopmupoBaHUEe TMPEACTABICHUN O posi (PU3UKHU IJIsi Pa3BUTHSA JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJOTHIA;

pa3BUTHE  TMpPEIACTaBIEHUH O  BO3MOXHBIX  cepax  Oyayuieu
poeCCHOHATTLHON JeATEThHOCTH, CBI3aHHOW C (PU3UKOMU, MOATOTOBKA K
JanbHeHeMy 00y4eHHUI0 B 3TOM HallpaBiIeHUH.

JlocTrkeHne 3TUX LeNeld mporpaMmbl Mo (PU3UKE HAa YPOBHE OCHOBHOTO

oO1mrero o0pa3oBaHus 00eCeUNBAETCS PEIICHUEM CIIeIyIOINX 3a1aY:

npuoOpeTeHne 3HAaHWM O JUCKPETHOM CTPOCHMM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

npHoOpeTeHne YMEHUN OMHMCHIBATh U OOBACHATh (PU3NUYECKUE SBICHUS C
UCIIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUH;

OCBOEHHME METOJIOB PpEUICeHHsA TMPOCTEUHIMX pacy€THBIX 3afad ¢
UCIIOJIb30BaHUEM buznueckux Mojienei, TBOPYECKUX U
NPaKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

pa3BuTHE YMEHUU HAOII0AAaTh MPUPOJHBIE SABJICHUS U BBIIOIHAThH OIBITH,
nabopaTopHble pabOTBl M HKCHEPUMEHTAJbHBIC HCCIIEOBAaHUS C
UCIIOJIb30BAHNEM HU3MEPUTENBHBIX MPHUOOPOB;

OCBOCHHE TPUEMOB PabOTHI C MH(PpOpPMANHEH (PU3UIECKOTO COmEpIKaHMUS,
BKJII0Yast HH(GOPMAIMIO O COBPEMEHHBIX TOCTIXKEHUSAX (DU3UKU, aHAIHU3 U
KpUTUUECKOE OlICHWBaHKE UH(OpMaLUK;

3HAKOMCTBO cO chepamu npodeccHoHaANbHOMN JAesITeNbHOCTH, CBA3aHHBIMU
C (u3uKOW, M COBPEMEHHBIMU TEXHOJIOTMSMH, OCHOBAaHHBIMH Ha
JOCTIKEHUSIX (PU3NUECKON HAYKH.

Ha wuzydenue ¢usuku (0a30BbIM YpOBEHb) HA YPOBHE OCHOBHOTO OOIIEIro

obOpazoBanus oTBoauTCs 238 4acoB: B 7 Kiacce — 68 yacoB (2 yaca B HEJEN0), B 8
Kj1acce — 68 yacoB (2 yaca B Hefeno), B 9 kiacce — 102 gaca (3 gaca B He/eliO).

[Ipennaraemplii B nmporpamMMe mo QU3UKe MepeueHb Jad0paTopHbIX paboT u
OTIBITOB HOCHUT PEKOMEHATENbHbII XapaKTep, YUUTENb AeiaeT BbIOOp MPOBEICHHUS



7abopaTopHbIX PabOT U OMBITOB C YYETOM HMHAMBHIYAIbHBIX OCOOEHHOCTEM
00Oy4aromuXxcsi, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHul, MpeJylaraéMblX B paMKax
OCHOBHOTO T'OCYJIapCTBEHHOTO AK3aMeHa 1o (Pu3ukKe.



COJAEPKXAHUE OBYUYEHUA
7 KIIACC

Pa3nen 1. ®u3uka u eé poJib B IO3HAHUU OKPYKAKIEr0 MUPA.

®usuka — Hayka o mnpupoxe. fABnenuss npuponsl. duznyeckue sBICHUS:
MEXAaHUYECKHE, TEIUIOBbIC, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®duznueckue BeNMYUHBL. M3mepeHue ¢uznueckux BelIUYUH. Duznyeckue
npubopsl. [lorpemHocts u3Mepennit. MexayHapoaHas CUCTeMa €ANHHII.

Kak ¢usuka u JApyrue ecTecTBEHHblE HAyKWM H3Y4YalOT MPUPOAY.
EcTtecTBeHHO-HAyUHBIE METOA TO3HAHUS: HAONIOJEHUE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBH)KEHHE TUIIOTE3, SKCIEPUMEHT 0 MPOBEPKE TUNOTE3, OOBICHEHHE
HaOmoaeMoro sipieHus. Onucanue GU3NIeCKuX SBICHUH C MTOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHuyeckue, TEIUIOBBIE, DJJIEKTPUYECKHE, MAarHUTHBIE, CBETOBbIC

SIBJICHUA.
2. Dusnyeckue NMpuOOPHI U MpoIeaypa NPSIMbIX U3MEPEHHUI aHATOTOBBIM U
U(GPOBBIM TPUOOPOM.
Jlabopamopuwvie padomul u onvimeot.
1. OmpezeneHue LEHbI ASICHUS Kbl U3MEPUTEIBHOTO NMpUoopa.
2. H3mepenue paccTossHUM.
3. H3mepenue o0bEMa KUAKOCTU U TBEPIOTO TeNA.
4. OnpeneneHre pa3MepoB MaIbIX TEN.
5. M3mepeHue Ttemmeparypbl NMpPpU NOMOIIM KUIAKOCTHOTO TEPMOMETpPA U
JaTYMKa TEMIIEPATYPBI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIOTE3BL: JATbHOCTh MOJIETA
HIapyKa, MyIIeHHOTO TOPU30HTAIBHO, TEM OOJIbIlIE, YeM OOJIbIIe BhICOTA
Iy CKa.

Paznen 2. [lepBoHaya/ibHbIE CBEJEHUA 0 CTPOCHUH BellecTBA.

CrpoeHne BemecTBa: aTrOMbl M MOJIEKYJbl, HUX pa3Mmepbl. ONbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBm>keHue wyactui BemectBa. CBS3b CKOPOCTH JBHJKEHHUS YacTUL[ C
TeMmriepatypoii. bpoyHoBckoe nBwxkenue, auddysus. BzauMonelicTBue uacTuil
BEILIECTBA: MIPUTSHKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHUSI BEUIECTBA: CTPOCHUE Ta30B, MKUIAKOCTEH M TBEPABIX
(Kkpuctamimyeckux) Tell. B3anMoCBs3b MEXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSTHUSIX U MX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUW BO/IBI.

Hemoncmpayuu.

1. HaGnrogenue OpOyHOBCKOTO JBHKCHUS.



2. HaGmonenue nuddysun.
3. HaGmiomenue ~ siBmeHWid,  OOBSCHSIONIMXCS ~ TMPUTSHKEHUEM  WIH
OTTAJIKMBAaHWEM YaCTHI] BEIIECTBA.

Jlabopamopuwvie padomul u onvimeot.

1. OueHka JuaMeTrpa aTroMa METOJIOM PsAIOB (C  HMCHOJIb30BAaHUEM

dotorpaduii).
2. OnbITHI O HAOMIOIEHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.
3. OnbIThl 1O 0OHAPYKEHUIO ACUCTBUS CUJT MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. JIBu:KeHHe H B3aUMO/AelCTBHE TeJl.
Mexannueckoe naBUXKEHUE. PaBHOMEpDHOE U HEPAaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh NP HEPABHOMEPHOM JBH>KeHUHU. Pacu€r myTtu u
BPEMEHU JBUKCHHUS.
SBneHne uHEpPUMU. 3aKOH WHEPHUU. B3auMoJelcTBUE TEN KAaK NpPUYMHA
U3MEHEHUS CKOPOCTH JBWKEHHUs Tel. Macca Kak Mepa HWHEPTHOCTH Telna.
[InoTtHOCTE BemiecTBa. CBA3b IUIOTHOCTH C KOJIMUECTBOM MOJIEKYJ B €IMHULE
o0béMa BerecTna.
Cuna Kak xapakTEepUCTHKA B3auMoJeicTBUs Tela. Cuiia ynpyrocTd M 3aKOH
I'yka. I3MepeHue cuibl ¢ TOMONIBI0 JUHAMOMETpA. SIBIEHUE TATOTEHUS U CHIa
TskecTd. Cuila TSDKECTH Ha Ipyrux 1ianerax. Bec rena. HesecomocTs. Cnoxxenue
CWJI, HANPAaBJIEHHBIX [0 OJHOW NpsMoM. PaBHOxelcTByromas cui. Cua TpeHusl.
TpeHne CKOJIbKEHUs U TPEHUE MOKOS. TpeHue B MPUPOJIE U TEXHUKE.
Hemoncmpayuu.
1. Halntonenue MexaHM4EeCKOTO ABUKEHUS Tela.
2. HM3mepenue CKOpOCTH MPSAMOJIMHEWHOTO JBUXKEHUS.
3. Halmronenue siBieHUs] HHEPLUU.
4. HabnroneHue u3MeHeHUs: CKOPOCTH MPHU B3aUMOICHCTBUU TEll.
5. CpaBHEHHME MacC MO B3aUMOJICUCTBUIO TEIL.
6. CnoxeHue cuJjl, HallPaBJICHHBIX IO OJTHOW MPSMOM.
Jlabopamopusvie padomul u onvimeot.
1. OmpepneneHre CKOPOCTH PAaBHOMEPHOTO ABUKEHUS (IIapUKa B KUIKOCTH,
MOJIENH JEKTPUUECKOT0 aBTOMOOWIIS U TaK Jajee).

2. OmpeneneHue cpeaHedl CKOPOCTH CKOJbXEHUs Opycka WM IIapuKa o
HAKJIOHHOM IJIOCKOCTH.
OmnpeneneHne MI0THOCTU TBEPAOTO TENA.

4. OmnbIThI, JNEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsDKeHUs (AedopMaiiniu)
MPYKUHBI OT MPUII0KEHHOMN CHUIIBIL.

5. OnbITBL, JEMOHCTPUPYIOLIME 3aBUCUMOCTD CHJIbI TPEHHUS CKOJIBXKEHUS OT
BECa TEJla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. /laBjieHue TBEPABIX TeJl, }KUAKOCTEH U ra30B.



JlaBnenue. CriocoObl yMEHBIIICHUSI 1 YBETWYEHUS NaBiieHus. JlaBineHue rasa.
3aBUCMMOCTh JaBlICHHA Ta3a OT oObéMa, Temmeparypbl. I[lepemaua maBnmeHus
TBEPABIMUA TEIAMHM, KUJIKOCTAMU M Tazamu. 3akoH Ilackansa. ITneBmaruueckue
MaluHbl. 3aBUCUMOCTh JIABJICHUS S>KUIAKOCTH OT TIYyOWHBI [ HapocTaTHdecKuid
napajokc. CooOmaromuecs: cocyabl. [ uapaBiriecKkue MeXaHU3MBbI.

ATtmocdepa 3emnn u armocdepHoe naBieHHe. [IpuduHBI CyIeCTBOBaHUS
BO3AymHOM oOonouku 3emnu. OmnbiT Toppuyemnu. M3mepenue armochepHOro
JaBJICHUs. 3aBUCUMOCTh aTMOC(EPHOI0 JaBICHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubopsl st U3MEpeHust aTMOCPEPHOTO TaBICHUSI.

JlencTBue KUIKOCTU U ra3a Ha MOTPYKEHHOE B HUX TEJIO. BeITaikuBaromas
(apxumenoBa) cuna. 3akod Apxumena. [lnaBanue ten. Bo3gyxoraBanue.

Jemoncmpayuu.
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3aBUCHUMOCTbD JIaBJICHUS Ta3a OT TEMIIEPATYPBI.

[lepenaya naBneHUs )KUAKOCTHIO U Ta30M.

Coob1aromumecs cocyibl.

['mapaBanuecknii nmpecc.

[IposiBnenue neicTBust aTMOCHEPHOTO JTaBIICHUS.

3aBUCUMOCTh BBITAIKUBAIONIECH CHUJIBI OT OOBEMa MOTrPYKEHHOW 4YacTH
TeJIa ¥ TUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEN CUJIBI BECY BBITECHEHHOM KUIAKOCTH.
YcioBre niaBaHus TEN: IUIABAHUE WIM MOTPYKEHHE TEI B 3aBUCUMOCTH
OT COOTHOLIEHUS TUIOTHOCTEW TEJa U AKUJIKOCTH.

Jlabopamopuwvie pabomel u onvimol.

1.

HccnenoBanue 3aBUCMMOCTH Beca Tela B BOJIE OT 00bEMa MOTPYKEHHOH B
JKHIKOCTh YacTH Tea.

OnpeneneHrve  BBITAJKUBAIONIEH  CUJIbI, JICUCTBYIOIIEW Ha  Teo,
MOTPY>KEHHOE B )KUJKOCT.

[IpoBepka HE3aBUCMMOCTH BBITAUIKUBAIOIIEH CUIIbI, JEUCTBYIOILIEH HA TEJIO
B JKMJIKOCTH, OT MACCHhI TeJa.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKABAIOIICH CHJIBI,
JCHCTBYIOIIEH Ha TEJIO B JKUAKOCTH, OT 00BbEMa MOTPYKEHHOU B
’KMIKOCTh YaCTH Te€Ja U OT MJIOTHOCTH KUAKOCTH.

KoncrpyupoBanue apeomerpa WIM KOHCTPYUPOBAaHUE JIOAKH U
OIpeAeNeHne €€ rpy30I0IbEMHOCTH.

Pa3nen 5. Pabora u MOIIHOCTH. JHEPIHs.
Mexanunyeckas pabota. MOIIHOCTS.
[IpocThie MexaHM3MBbI: pbIyar, OJOK, HAKJIOHHAas IUIOCKOCTb. IIpaBuio

paBHOBecus pbryara. [IpuMeHeHue mpaBuiia paBHOBECHS pbluara K OJIOKY.



«3onoroe mpaBuwino» MexaHuku. KIIJI mpocteix MexanusmoB. IIpocteie
MEXaHHU3MBbI B ObITYy U TEXHHKE.

Mexanndeckass »Heprusd. KuHerndeckas M IOTEHUHAIbHAsA DHEPIUs.
[IpeBpalieHre 0JHOTO BUJAa MEXAaHUYECKOW YHEPTUU B APYTrOM. 3aKOH COXPaHEHUS
DHEPIUH B MEXAHHKE.

Jemoncmpayuu.

1. IIpumepsl IpOCTHIX MEXAHU3MOB.

Jlabopamopuwvie pabomel u onvimol.

1. Omnpenenenne paOOThl CUIIBI TPEHUS NPHU PABHOMEPHOM JABIXKEHUHU TeTa

110 TOPU30HTAIIBHON ITOBEPXHOCTH.
2. HccnenoBaHue yClOBUN PaBHOBECHS pblyara.
3. Hsmepenue KIIJl HakIIOHHOM INTOCKOCTH.

4. H3yuyeHue 3aKOHA COXPAHEHUS MEXaHUYECKON DHEPIUH.
8 KUIIACC

Pasnen 6. TenioBble siBJIeHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO--KMHETUYECKOW TEOPUH CTPOEHUS
BeliecTsa. Macca W pa3Mepbl aTOMOB M MOJIEKYJ. OIbBITHI, TOATBEPKIAOLINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYISPHO-KUHETUYECKOW TEOPUHU.

Mopenu TBEPAOTO, XKHUAKOTO M Ta3000pa3HOrO COCTOSHMI BEIIECTBA.
Kpucramuueckue u amopgubie Tena. OObsICHEHHE CBOMCTB I'a30B, KUIKOCTEH U
TBEPIABIX TEI HA OCHOBE TOJOXKECHUHW MOJIEKYJISIPHO--KUHETUYECKON TEOPHUH.
CmauuBaHNE U KaNWUISPHBIE ABJICHUS. TEMI0BOE paCIIUPEHNUE U CKATHE.

Temnepatypa. CBsi3p TeMIepaTypbl CO CKOPOCTBIO TEIUIOBOIO JABUKEHHS
yacTull. BHyTpennsisi sHeprusi. CrnocoObl HW3MEHEHHsS] BHYTPEHHEW HHEPTHUU:
TeruIonepeaaya 151 COBEpLICHUE paboTHI. Bunpr TEIUIONEepEaayu:
TEIUIONPOBOAHOCTh, KOHBEKLINS, H3TyUYCHHE.

KonnuectBo TemnoTsl. YenbHas TEMIOEMKOCTh BellecTBa. TermnooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHUE TemioBoro Oamanca. [lmaBnenue u
OTBEpPAEBAHUE KPUCTAUIMYECKUX BEUIECTB. YJENbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcarus. Mcnapenuwe. Kumenue. YnenpHas Teriora
napooOpa3zoBaHusi. 3aBUCHUMOCTb TEMIEpPATypbl KHUIEHUS OT aTMOC(EPHOro
JABJICHUSI.

Brnaxnocts Bo3ayxa.

DHEprus TOIINBA. Y AENIbHAS TEIJIOTA CTOPAHUS.

[Mpunuunsr padoTel TemnoBbix aBurareneit KIIJ[ temmoBoro nBurarens.
TennoBble ABUTATENN U 3AIIATA OKPYKAIOIIEH CPEMBIL.

3aKOH COXpaHEHUs U MPEBPAILEHUS SHEPTUH B TEIUIOBBIX IIPOLIECCaX.

Jemoncmpayuu.

1. HaGnrogenue OpOyHOBCKOTO JBHKCHUS.
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Hab6monenue nuddysum.

Habnronenue siBneHni cMauyuBaHUs M KaWIISPHBIX SBJICHUI.
HabmtoieHue TemnoBoro paciiupeHus Ted.

M3MeHenue naBieHusi ra3a Mpu M3MEHEHWH 00bEMa M HarpeBaHUM HIIU
OXJIAXKICHUM.

[IpaBuiia ©3MepEHU TEMIIEPATY PHI.

Bunel Teruionepenaum.

OxJax/1eHne Ipy COBEPLICHUH PaOOTHI.

HarpeBanue npu coBepiieHnu pabOThl BHEIIHUMH CHJIAMU.

. CpaBHEHHE TEITIOEMKOCTEH a3 IMYHBIX BEIICCTB.

. HaOmroienme kureHus.

. Habnronenme nocTosiHCTBa TeMITepaTyphl IPH TIJIaBJICHUH.
13.

Monenu Teru1oBBIX JIBUTATENICH.

Jlabopamopusvie padomul u onvimeot.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI O OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSDKCHUS.
OMnbIThI MO BRIPAIIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM WIIM caxapa.
OnwiTel MO HAOIIONEHHUIO TEIJIOBOTO PACIIUPEHUS Ta30B, KUIAKOCTEH U
TBEPIBIX TEI.

Omnpenenenue naBaeHUs BO3IyXa B OaIOHE MITPHTIIA.

OnbIThl, JAEMOHCTPHUPYIOLIME 3aBUCHUMOCTb [IaBJIEHUS BO3JyXa OT €ro
00bEMa 1 HarpeBaHUS WIN OXJIAKICHUS.

[IpoBepka runoTe3sl JMHEHHON 3aBUCUMOCTH JIJIMHBI CTOJIOMKA JKUIKOCTH
B TEPMOMETPHUUECKOH TpyOKe OT TeMrepaTyphl.

HaGmionenvne w3MeHeHWs BHYTPEHHEW OSHEPrUM Tela B pe3ysibTaTe
TerIonepeaayu U paboThl BHEIIHUX CHJI.

HccnenoBanre sBICHHS TEIIOOOMEHA TMPU CMEIIMBAHUU XOJOIHOU H
ropsiuer BOIBI.

OnpeneneHre  KOJMYECTBA  TEIUIOTHI, IOJYYEHHOIO  BOJAOW  MpH
TEMI000MEHE C HarPEThIM METATIITNICCKUM IUITUHAPOM.

Onpenenenre yaeabHON TEIMIOEMKOCTH BEIIECTBA.

HccnenoBanne mpouecca UCIapeHus.

OnpeneneHrne OTHOCUTENBLHOM BIAXKHOCTH BO3IyXa.

Onpenenenre yaeabHOM TEMIOTHI TUIaBJICHUS JbA.

Pasznen 7. DiekTpuyecKkue 1 MATHUTHBIC SIBJICHHS.

Onextpuzanus Ten. [[Ba poaa snekTpuueckux 3apsnoB. B3aummopeiictBue
3apsDKEHHBIX  Teln.  3akoH Kynona (3aBUCMMOCTB  CHJIBI  B3aMMOJIEHCTBHUSA
3apsKEHHBIX TEJl OT BEJIMUMHBI 3apsI0B U PACCTOSHUS MEX]y TEIaMH).

Onextpuueckoe mnoisie. Hanpspk€HHOCT snekTpuueckoro mnosis. [IpuHiun
CYNEPIIO3HULINH dJIEKTPUUECKUX NOJIEH (HAa KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsaoB. DJIEMEHTApHBIM 3JIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOOHMKM M JUDJIEKTPUKU. 3aKOH  COXpPaHEHUs
AJIEKTPUYECKOTO 3apsia.

ONEeKTpUYECKUA TOK. YCIIOBUSA CyIIECTBOBAHMS JJIEKTPUYECKOIO TOKA.
HNcTouyHMKYM TOCTOSIHHOTO TOKa. JIEMCTBUSI AJIEKTPUYECKOro TOKa (TEIIoBOE,
XUMUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B )KUJIKOCTSX U ra3ax.

Onektpuyeckad nenb. Cuna Toka.  DJIEKTPUYECKOE  HaIpsKEHUE.
ConpoTuBiieHUE MPOBOJHUKA. Y IE€IbHOE CONMPOTHUBIICHUE BemiecTBa. 3akoH Oma
s ydactka uenu. [lociemoBarenbHOE UM mapajuIebHOE  COCAMHEHHE
MTPOBOJHUKOB.

PaGora u MOIIHOCTH 3neKTpudeckoro Toka. 3akoH Jlxoyns—Jlenua.
DnexTpuuecKue enu U MoTpeOuTeNn 3MeKTpuueckoi suepruu B ObiTy. KopoTkoe
3aMBIKaHHUE.

[ToctositHHBIE ~ MarHuThl. ~ B3auMOAEHCTBHME  IOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe none. MarauTHoe 1nosie 3eMJIM U €ro 3Ha4eHue JJIsl )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarHuTHoe 1ojIe  3JEKTpUYECKOro Toka. IIpumeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. /[eliCTBME MarHUTHOTO IOJISI HA IIPOBOJIHUK C TOKOM.
DJIEKTPOABUTATEND TOCTOSHHOTO TOKAa. VCIonp30BaHME SJIEKTPOJABUTATENEH B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCHOPTE.

OnbiTel @apanes. SBneHue >I€KTpOMarHUTHOM MHAyKuuM. [TpaBuio Jlenia.
DneKTporeneparop. CnocoObl  TONMy4eHHUs  DJNEKTPUYECKOW  SHEPTUH.
DNEeKTPOCTaHIIMU Ha BO30OHOBIIIEMbBIX UICTOYHUKAX YHEPTUU.

Hemoncmpayuu.

DneKkTpu3aius Tenl.
JIBa poJa 3NEKTPUYECKUX 3aps 0B U B3aUMOJECHCTBHUE 3apSKEHHBIX TEN.
Y CTpONCTBO U IEUCTBUE NIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS] MHIYKIIHS.
3aKOH COXpaHEHUs PJIEKTPUUECKUX 3apsIOB.
[IpOBOIHUKYN U AUDIIEKTPUKH.
MonenupoBaHr€e CUIIOBBIX JINHUM JIEKTPUYECKOTO MOJI.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeiCcTBUS DIIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUIN TOK B KUIKOCTH.
. 'a30BBIN pa3psa.
. I3mMepeHue Cuitbl TOKa aMIepMETPOM.
. I3mepeHnne 31eKTpUIeCKOTO HANPSKEHUS BOJIBTMETPOM.
. PeocTtaTr 1 MarazuH COpOTUBIICHUM.
. B3auMoielicTBue MOCTOSSHHBIX MAarHUTOB.
. MonenupoBanue HEBO3MOKHOCTHU Pa3eIEHHUs IOJTIOCOB MarHUTa.
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17
18
19
20
21
22
23
24

25

. MonennpoBaHre MarHUTHBIX MOJIEW OCTOSIHHBIX MArHUTOB.

. OnbIT Dpcrena.

. MarHuTtHoe 1nosne Toka. DJIeKTPOMarHur.

. JIeCcTBME MAarHUTHOTO MOJs HA MTPOBOJHUK C TOKOM.

. DIIEKTPOABUTATENb TOCTOSIHHOTO TOKA.

. UccnenoBanue siBIEHUs JIEKTPOMArHUTHOW MHAYKIUU.

. OnbiTel @apanes.

. 3aBUCUMOCTb HaNpaBJI€HUS WHAYKIMOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HUKHOBEHUS.

. DIIEKTPOT€HEPATOP MOCTOSIHHOTO TOKA.

Jlabopamopusvie padomul u onvimeot.

1.

o v W

10.
11.

12

13.
14.
15.

16.

OneiTel TO HAOMIOACHUIO DJEKTPU3AIMU Tel WHAYKIUEH W Tpu
COIIPUKOCHOBEHUH.

HccnenoBanre JEWCTBUSL DJIEKTPUYECKOTO TOJISI HA MPOBOJHUKH U
JTVAJIEKTPUKH.

COopka u mpoBepKa padOTHI AMEKTPUIECKON IETTH TOCTOSTHHOTO TOKA.
N3mepeHue u peryinpoBaHUE CUIIbI TOKA.

N3mepeHne u peryJImpoBaHUE HANIPSKECHNUS.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA, MAYILETO 4Yepe3 PEe3UcTop, OT
COIIPOTUBJICHUSI PE3UCTOPA U HANIPSIKEHUS HA PE3UCTOPE.

OnbITHI, JIEMOHCTPUPYIOIIINE 3aBUCUMOCTD ANEKTPUYECKOTO
CONIPOTUBJIEHUSI TMPOBOAHMKA OT €ro [JIWHBI, IUIOIIAAN IONEPEYHOTO
CEYEHUs U MaTepuania.

[IpoBepka mnpaBuia CHOXKEHUS HAIMPSHKEHUA MPU TOCIEIOBATEILHOM
COEAMHEHNH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwiia sl CWJIbl TOKa MNpPU MHapayIeTbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenue padbOTHI NEKTPUUYECKOT0 TOKA, MAYILIETO Yepe3 pe3UCTOp.
OnpeneneHre MOUIHOCTH JJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucrope.

. UccnenoBanne 3aBUCUMOCTH CWJIBI TOKA, MIYIIETO YEPe3 JaMIIOYKY, OT
HAPsDKEHUS HA HEW.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanrie MAarHUTHOTO B3aUMOIEUCTBUS MOCTOSSHHBIX MAarHUTOB.
N3ydyeHne MarHMTHOIO MOJA TOCTOSHHBIX MArHMTOB IIPU  HX
00BbETMHEHUN U Pa3CIICHHH.

HccnenoBanne neCTBUA SJIEKTPUYECKOTO TOKA HA MATHUTHYO CTPEJIKY.



17. OnBITBL, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBl  B3aMMOJEHCTBHUS
KATyIIKX C TOKOM M MAarHuTra OT CWJbl TOKA W HAIpaBiICHUS TOKA B
KaTyLIKeE.

18. MI3y4yenue nencTBusl MarHUTHOTO MOJIS HA MPOBOJHUK C TOKOM.

19. KoHCTpyupoBaHue 1 u3yuyeHue padoThl FJ1EKTPOABUTATENSL.

20. U3mepenne KIIJ1 amekTpoaBUraTeibHOM yCTaHOBKH.

21. OnbITEI 1O UCCIENOBAHUIO SIBIIEHUSI SJIEKTPOMAarHUTHOW HWHIYKIUU:
VCCIICIOBAHNE HM3MEHECHMI 3HAYEHUS WM HANPAaBICHHUS HWHAYKIMOHHOTO
TOKA.

9 KJIACC

Paznen 8. Mexannueckue siBJIeHHUS.

Mexannueckoe nBMkeHUE. MarepuanbHas Touyka. (Cucrema OTCYETa.
OTHOCHUTENIBHOCTh MEXaHUYECKOTO JBHKEHHs. PaBHOMEpHOE NpPSMOJIMHEHMHOE
nBkeHue. HepaBHomMepHOE npsiMONMHEHOE JBH>KeHUE. CpenHsasl 1 MTHOBEHHAs
CKOpOCTB TeJla IIPU HEPABHOMEPHOM JIBUKEHUH.

VYckopenue. PaBHOyckOopeHHOE mpsMoiuHeERHOe aBmxkeHue. CBoOogHOE
nagenue. Onbitel ['anues.

PaBHOMepHOE nBMXKEHHE MO OKpyx)HOCTU. Ilepron m vacrota oOpaieHus.
JluHerHas v yriioBas CKOPOCTH. L[eHTpOCTpEMUTEIIBHOE YCKOPEHHUE.

IlepBbiii 3ak0H HprotoHna. Bropoi 3akon Herotona. Tperuit 3akon HerotoHa.
[IpuHIMIT CynepHO3ULINN CHIL

Cuia ynpyroctu. 3akoH ['yka. Cuita TpeHUS: cujla TPEHUSI CKOJIbKEHUS, CUIIa
TPEHHUsI TIOKOS, APYTUe BUJIBI TPEHUS.

Cuna TsDKECTHU M 3aKOH BCEMHUPHOTO TATOTEHHS. Y CKOPEHHE CBOOOHOTO
nangenus. [IBmwxenue maner Bokpyr Comnua. IlepBas kocMmuueckass CKOPOCTb.
HesecomocTs u nieperpysku.

PaBHOBecue marepuanbHOW TOUYKU. AOCONIOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIUIEHHOM OChIO BpaleHuss. MOMEHT cuiibl. LIeHTp TskecTu.

Nmnynbec tena. M3menenne nmnyibca. MMIynbc CHIIBL. 3aKOH COXPaHEHUS
uMIyJibca. PeakTuBHOE NBHKEHUE.

Mexanuueckas pabota U MOIIHOCTh. PaboTa cui TSKECTH, YIPYroCTH,
TpeHus. CBs3b 3Hepruu u padothl. [loTeHManpHas SHEprus Teja, NOJIHATOTO Hal
ITIOBEPXHOCTHIO 3eMJIH. [loTeHImanpHas sHeprus cxxarou npykuHel. Knnerndeckas
sHeprus. Teopema 0 KMHETHYECKOW SHEPTHHM. 3aKOH COXPAaHECHHS MEXAHUYECKOM
DHEPIUU.

Hemoncmpayuu.

1. HaOmroneHne MexaHH4eCKOro JBUKEHHS Tela OTHOCUTENBHO Pa3HBIX Tell

OTCY€TA.
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9.

10.
11.
12.
13.
14.
15.
16.

CpaBHEeHHE TyTe W TPAGKTOPUN NBIKCHHS OJHOTO M TOTO K€ Tema
OTHOCHTEIILHO Pa3HBIX TEJ OTCUYETA.

M3MepeHne CKOpOCTH U YCKOPEHUS MPSMOIMHEHHOTO JIBUYKEHUSI.
HccnenoBanre mpu3HaKOB PaBHOYCKOPEHHOTO JIBUKCHHUS.

Habmtoienne ABMKEHUS Tela M0 OKPY>KHOCTH.

Hab6mionenne MexaHM4eCKUX SIBICHUHN, MPOUCXOISAIINX B CUCTEME OTCUETA
«Tenmexka» mpu €€ paBHOMEPHOM © YCKOPEHHOM JIBUXKEHUU
OTHOCHUTEIHHO KaOuHeTa (QU3UKH.

3aBUCUMOCTh YCKOPEHHUS Tela OT MacChl Tella W JCUCTBYIOIICH HAa HEro
CHUTBI.

Hab6ntonenue paBeHCTBA CHIT TIPU B3aUMOCHCTBUU TEI.

M3meHeHue Beca Tela Mpu yCKOPEHHOM JIBUKEHUU.

[lepenava umirynbca mpu B3aMMOICHCTBUU Tell.

[IpeobOpazoBanus SHEPTUH TPU B3aUMOICUCTBUH TEl.

CoxpaHeHHe UMITyJIbca TIPH HEYIPYTOM B3aUMOICHCTBUU.

CoxpaHeHne UMITYJIbCa TIPH a0COFOTHO YIIPYTOM B3aUMO,ICHCTBUU.
Hab6monenne peakTHBHOTO IBUYKEHUS.

CoxpaHeHHe MEXaHUYECKOW YHEPTHH MPU CBOOOTHOM ITaICHUH.
CoxpaHeHre MEXaHMYECKOW SHEPTHUH MPHU JBMIKEHUHU TeJa TOJ JCUCTBUEM
PY>KUHBIL.

Jlabopamopuwvie padomul u onvimeot.

1.

KoHcTpynpoBanue TpakTa JJisi pa3roHa M JalbHEHIIEro paBHOMEPHOTO
JIBMKEHUS IIAPUKA WU TEJIEKKH.

OnpeneneHve cpeaHEd CKOPOCTH CKOJILKEHUST OpycKa WIH JBUKECHHS
HIapyuKa M0 HAKJIOHHOM TJIOCKOCTH.

OrnpeneneHrue yCKOpEHHUs Tella MPU PABHOYCKOPEHHOM JBUXKEHUHU 10
HAKJIOHHOM MJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHH IPU PABHOYCKOPEHHOM
JBIDKEHUU 0€3 HayaabHOU CKOPOCTH.

[IpoBepka TrUMOTE3bl: €ClW NpPU PABHOYCKOPEHHOM JIBM)KEHHH 0e3
HayaJbHOW CKOPOCTH IyTU OTHOCATCS KaK PsSAJ HEYETHBIX YHUCE, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUS CKOJBXKEHHUSI OT CHJIbI
HOPMAaJIBHOTO JIaBJICHUSI.

Onpenenenue ko3pPuiueHTa TPEHUs CKOJIbKEHUS.

OmnpeneneHue )KECTKOCTU MPYKUHBL

Onpenenenue pabOThl CUJIBI TPEHUS MPU PAaBHOMEPHOM JBUKEHUU Tela
10 TOPU30HTAILHON MOBEPXHOCTH.



10. Onpenenenne pabOThl CWIBI YOPYTrOCTM TMpPU MOABEME Tpy3a C
UCIOJIb30BaHMEM HEMOBUKHOTO U TIOJIBUKHOTO OJIOKOB.

11. I3y4yeHue 3aKk0Ha COXpPaHEHUsI SHEPTUU.

Pasznen 9. Mexannveckue K0J1e0aHUA M BOJIHBI.

KonebarenbHoe nBukenrne. OCHOBHbBIE XapAKTEPUCTUKU KOJICOaAHUM: TTEpUOI,
4acToTa, aMIUINTy1a. MaremMaTuyecKui U NPy >KUHHBIM MasTHUKU. [IpeBpaienne
SHEPTUU NMPHU KOJIeOATEIBHOM JIBUKEHUU.

3aryxawomue — Konebanus.  BpiHyXkaeHHble — KojeOaHus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBoilcTBa MexaHuueckux BoOJIH. [IpojosibHbiE U
[IONIEpEYHbIE BOJHBL. /J[TMHA BOJHBI M CKOPOCTh €€ pacnpoCTPaHEHHS.
MexaHn4ecKre BOJIHBI B TBEPIOM TeJ€, CEHCMUUYECKUE BOJIHBIL.

3Byk. I'poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MHpasByk u
YIBTPa3BYK.

Jemoncmpayuu.

1. HaGmtonenue koseGaHui Ten MOA ACHCTBUEM CHJIbI TSAXKECTH W CHIIbI
YIPYTOCTH.

Habnronenue koneGanuii rpy3a Ha HUTH U Ha TIPY>KHUHE.
HabntofeHue BbIHYKIEHHBIX KOJIEOaHHI 1 pe30HaHca.
PacnpocTpanenye npoAoabHbIX U MTOTIEPEYHBIX BOJIH (HA MOJEIH).
HabntoneHue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHL
. AKyCTHYECKUI pe30HaHC.
Jlaﬁopamopubw pabomul u onvimol.
1. OmpeneneHre 4YacToThl M MepUOAa KOJeOaHU MaTeMaTHU4ecKoro
MasTHHKA.

2. OmpeneneHue 4acTOThI U NEpUOJIa KoJaeOaHUl NPy KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH NepUoAa KOieOaHUN MOJBEIIEHHOTO K HUTH

rpy3a OT JJINHbI HATH.
4. VccnenoBaHue 3aBUCMMOCTH Mepuoja KoieOaHui MpyKMHHOTO MassTHUKA
OT MaccChl Ipy3a.

5. IIpoBepka HE3aBUCHMMOCTH Mepuoia KojebaHuil rpysa, MoJBEUICHHOTO K
HUTH, OT MaccChl Ipy3a.

6. OmbIThI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb  TMepHoja  KoJeOaHui
MPYXKUHHOTO MAsITHUKA OT MAacChl Ipy3a U AKECTKOCTU NPYKUHBI.

7. W3mepenue yckopeHusi CBOOOTHOTO MaeHUSI.

Paznen 10. DjieKTPOMArHUTHOE 0JIE€ M DJIEKTPOMATHUTHBHIE BOJIHBI.

DONEeKTPOMarHUTHOE  IoJie.  DJIEKTpOMarHuTHble  BOdHBL. — CBoONcCTBa
ANeKTpoMarHuTHBIX BOJH. Illkama snexkrpoMarHuTHBIX BOJH. Mcmosib3oBaHue
AJIEKTPOMATHUTHBIX BOJIH JJII COTOBOM CBSI3H.
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OnekTpomMaruuTHas npupoaa csera. CkopocTh cBeTa. BOIHOBBIE CBOKCTBA
CBETA.

Hemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BoJIHOBBIE CBOWCTBA CBETA.

Jlabopamopmusie padomul u onvimeot.

1. W3yueHue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C IMOMOIIBI0 MOOWJIHHOTO

tenedoHa.

Pa3nen 11. CBeroBELI€E SIBJICHU .

JlyueBas  mogmenp  cBera.  Mcrounmku — cBera.  [IpsMonuHeiHoe
pacnpoctpanenue cBera. 3atmenusi Connua u JIynel. Otpaxkenue cBera. [lnockoe
3epKaJIo. 3aKOH OTPaKEHUS! CBETA.

[Ipenomnenne cBera. 3akoH mnpesnomieHus cBeta. [lonHoe BHYTpeHHEe
OoTpakeHUE cBeTa. Mcrmoiap30BaHWE TIOJHOTO BHYTPEHHErO0 OTPAXEHUS B
ONTUYECKUX CBETOBOJAX.

Jluaza. Xom mnyuweir B smH3e. Ontmdueckas cuctema Qoroamnmnapara,
MHKPOCKOINAa W Tejeckona. [na3 kak onTtuueckas cucrema. bin3opykocTs u
NATbHO30PKOCTb.

Paznoxenne Oemoro cera B crnekTp. Onbitel Hptotona. Crosxenue
CIEKTPAJIbHBIX LBETOB. J(Mcniepcus cBera.

Jemoncmpayuu.

[IpsAMONIMHEHOE pacTIPOCTPAHEHHE CBETA.

OTpaxkeHue cBeTa.

[Tonydenue n3o0paxeHuil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomiienue cBera.

OnTuueckuii CBETOBO/I.

XoJ nyuei B coOuparoIieit JInH3e.

Xop Jiyded B pacCenBarOIIEH JIMH3E.

[Tonydenue n3o0paxeHuid ¢ TOMOIIBIO JTUH3.

[Tpunuun aeiictBus poroanmnapara, MUKpOCKOIA U TEJIECKOMA.

10. Mopens rnaza.

11. Pa3noskenue 6enoro cBera B CIEKTP.

12. [lonyuenue Genoro cBeTa Mpu CIOKEHUU CBETA Pa3HBIX 1IBETOB.

Jlabopamopuwvie padomul u onvimeot.

1. HccnenoBanue 3aBUCUMOCTH yIJla OTPa)XXEHHsI CBETOBOrO Jyda OT yIJa
naJICHuUs.

2. M3yueHue xapakTepUCTUK U300paKeHUsI MPeMeETa B IIIOCKOM 3epKaJe.

3. HccnenoBaHue 3aBUCHMOCTH yIJla IPEJIOMJICHHS] CBETOBOTO JIydya OT yrjia
NaJCHUs Ha TPAHUIIE «BO3yX—CTEKIIOM.
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4. Tlomydyenue n300pa>keHU ¢ MOMOIIBIO COOMPAIOIIEH JIHH3BL.
Omnpenenenne (POKyCHOTO PacCTOSHUS U ONTUYECKOW CHIIBI COOMparomei
JIVH3BI.

6. OIBITHI 110 Pa310KEHUIO OEJIOT0 CBETA B CIEKTP.

7. ONbITHl MO BOCIHPUSTHIO I[BE€TA MPEAMETOB MPHU WX HAOIIOACHUM 4Yepe3
[[BETOBBIC (PUIIBTPHI.

Pa3nen 12. KBanToBble siBJIeHHS.

Oneitel Pe3epdopna u manerapHas mojens aroma. Moaens atroma bopa.
Hcenyckanne u norsiouenue ceera aroMoM. Keautsl. JIlunenyaTeie CIEKTPEI.

PanunoaktuBHOCTh. Anb(da-, 6eTa- u ramma-usnyderusi. CTpoeHrne aTOMHOTO
anpa. Hyxnonnas wMozens aromHoro szapa. HMszoronsl. PagmoaxTuBHBIE
npeBpaienus. Ilepuosa nonypacnana aTOMHBIX s1€p.

SAnepHble peakuuu. 3aKOHBI COXPAHEHHMS 3apsSI0BOIO U MAaCCOBOTO YHCEIL.
OHeprusi cBA3M aroMHbIX sziep. CBsi3p Macchl M 3Hepruu. Peakiuu cuHTe3a U
nenenus saaep. Mcrounuku sueprun CosHIA U 3BE3].

Snepnas sHepretuka. JleMCTBHS PAAMOAKTUBHBIX W3JIYyYEHHM HA JKUBBIC
OPTaHU3MBI.

Hemoncmpayuu.

1. CHeKTphl U3ITyYEHUS U NOTIOIIECHHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BoJopoaa.

4. HaOmoneHnue TpekoB B kamepe BuibcoHa.

5. PaboTa cuéTumnka HOHU3UPYIOIIUX U3TyYCHUH.

6. Perucrpanus usnydeHus NpUPOIHBIX MUHEPAIOB U IPOILYyKTOB.

Jlabopamopuwvie pabomul u onvimol.

1. HaOmroeHue CIUTOMIHBIX U IMHEHYATHIX CIEKTPOB U3TyUEHUSI.

2. HMccnenoBanue TpEKOB: M3MEPEHUE SHEPTUMM YACTUIBI MO TOPMO3HOMY

nyTH (1o doTorpadusm).

3. H3mepenue paguoakTUBHOTO (poHA.

IHoBTOPHUTEIHLHO-00001IIAOIUIT MOTYJIb.

[ToBTOpUTENBHO--0000IAIOIMI MOAYJIb IPEAHAZHAYEH AJI CUCTEMATHU3aluU
u  0000mIeHUsT  TPEAMETHOTO  COJEpKaHWsl W OmbITa  JESTEIbHOCTH,
MpUOOPETEHHOTO MPU U3YYEHUH BCETO Kypca (PU3UKHU, a TakKe ISl MOATOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy MO (Qu3uKe i OoOydaroniuxcs,
BBIOPABIIIMX TOT Y4eOHBIN IPEIMET.

[Ipy n3ydyeHun MaHHOTO MOXYJS PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUIBI
JESTEILHOCTH, HA OCHOBE KOTOPBIX 0OecneunBaeTcsl JOCTUKEHUE MPEIMETHBIX U
METalpeAMETHBIX  IUIAHUPYEMBIX  pe3ylbTaroB  OOydeHus, (popmupyercs
€CTECTBEHHOHAy4YHasl TPAMOTHOCTb: OCBOCHHME HAYYHBIX METOJOB MCCIIENOBAHUSA



SBJICHUM TIPUPOJLI M TEXHUKH, OBIAJCHUE YMEHHSIMHU OOBSICHITH (pu3mdeckue
SBJICHHS, TPUMEHSS TOJYYCHHBbIE 3HAHUWs, pEIIaTh 3aJadyd, B TOM YHUCIE
KauEeCTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.
[IpruHIMNMANBHO AEATEIIBHOCTHBIA XapaKTep JaHHOTO paslelia peaan3yercs
32 C4€T TOro, 4YTO OOYy4YarolIMecs BBITOMHSAIOT 33JlaHdsd, B KOTOPBIX UM
IIpeyIaracTcs:
HAa OCHOBE TMIOJYYEHHBIX 3HAHWW pACMO3HABaTh W HAy4YHO OOBICHATH
(bu3nyYecKue SBJIEHUS B OKPY>KAIOIIEH NMPUPOJIe U TOBCEAHEBHOM KU3HU;
WCIOJIH30BaTh HAYYHBIE METObI UCCIIENOBAHUS (DU3UYECKUX SBICHUN, B TOM
Yyycye Uil IPOBEPKU TUIIOTE3 U MOTYUYEHUS! TEOPETUUECKHUX BBIBOJOB;
OOBSICHATh Hay4YHBIC OCHOBHI HAmOOJee BaXKHBIX JOCTHKEHUH COBPEMEHHBIX
TE€XHOJIOTUW, HAIPUMEDP, MMPAKTUUECKOTO UCIIOJIb30BAHUS PA3JINYHBIX HCTOYHUKOB
DHEPrUU HAa OCHOBE 3aKOHA MPEBPAILICHUS U COXPAHEHUS! BCEX M3BECTHBIX BUJIOB
DHEPTHUM.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenne pu3nku Ha ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUS HAIPABIECHO

Ha JOCTWXEHHUE JIMYHOCTHBIX, METAIIPEIMETHBIX U MIPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbrare uzyuenus (pU3MKA Ha YPOBHE OCHOBHOTO OOIIEro oopa3zoBaHus

y oOyuatouierocs OyayT cOpMUpPOBaHBI CIEIYIOLIME JTUYHOCTHBIE PE3YJbTAThl B
YacCTH:

1) naTpUOTHYECKOT0 BOCTIUTAHUSA:

— IIPOSIBIICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKON
(bu3UYECKON HAYKH;

— IIEHHOCTHOE OTHOILIEHHE K JOCTHKEHUSAM POCCUNCKUX YUEHBIX--(DU3UKOB;

2) rpakIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA

— TOTOBHOCTbH K aKTUBHOMY y4YaCTHIO B OOCY’KJIEHUU OOIIECTBEHHO 3HAYHUMBIX
U OTUYECKUX MpoOJeM, CBSI3aHHBIX C MPAKTUIECKUM MPUMEHEHHEM
JTOCTUXKEHUU (PU3HKH;

— OCO3HAaHHWE BAXKHOCTU MOPAIBHO--3TUYECKHX MPUHIUIOB B AESITEIbHOCTH
YUYEHOTO;

3) 3cTeTHYeCKOr0 BOCIUTAHMS:

— BOCIIPUSTHE ACTETUYECKUX KadyecTB (PU3MUECKOW HAyKH: €€ rapMOHHYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT' O MIO3HAHM S

— OCO3HAHME UEHHOCTH (UBUYECKON HayKh KaK MOIIHOTO HHCTPyMEHTa
II03HaHUS MHUpPA, OCHOBBI Pa3BUTHS TEXHOJIOTWM, BAXKHEUILIEH COCTABIAIOLICH
KYJIbTYDBI;

— pa3BUTHE HAy4YHOU JI0003HATEIBLHOCTH, MHTEpPECa K HCCIENOBATEIbCKOM
NEeATEIbHOCTH;

S) ¢opmupoBaHMs  KYyJAbTYPHI  3A0POBbS W  3MOLMOHAJLHOIO
OJ1aronoJryyus:

— OCO3HaHHUE IIeHHOCTH Oe3omacHOro oOpa3a U3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU TNpaBWJI OE€30MaCHOTO TOBEIEHUS Ha
TPaHCIOpPTE, Ha JAOPOrax, ¢ 3JEKTPUYECKUM M TEIUIOBBIM OOOpYJIOBaHUEM B
JOMAIHUX YCIIOBHSX;

— c(hopMupoBaHHOCTh HaBblKa pedUIeKCUU, NPU3HAHHUE CBOEro IpaBa Ha
OIMOKY U TAKOI0 e MpaBa y JPyroro 4enoBeKa;

6) Tpya10BOro BOCIIUTAHMS:

— aKTHMBHOE y4YacTHE B PEIICHUHM MPAKTUUECKUX 3a1ad (B paMKaxX CEMbH,
oOpa3oBaTenbHOM OpraHu3alid, TOpoja, Kpass) TEXHOJOTUYECKOW |



COLIMATIbHOM HAIpPaBIEHHOCTH, TPEOYIOMIMX B TOM 4YHCIE U (PU3NYECKUX
3HAHUI;

e — MHTEpEC K IPAKTUYECKOMY M3YUEHUIO IPO(deccHil, CBSI3aHHBIX C (PU3HUKOIL;

e 7)3K0JIOTHY€CKOr0 BOCIIUTAHUSA:

e — OpHEHTAalUMs Ha TMpUMEHEeHHE (U3MUECKUX 3HAHWW A pelIeHHs 3a1ady B
00JaCTH OKpY’KalIlel cpenbl, IUIAHUPOBAaHUS IOCTYNKOB M OLIEHKH HX
BO3MOXHBIX ITOCIEACTBAN I OKPYKAIOILIEW CPENbL;

e — OCO3HaHME IJI00ATBHOIO XapaKTepa SKOJIOTMUECKHUX IMpoOJIeM U MyTed uX
penieHus;

e 8) ajanTanuyM K M3MEHAIOIIUMCH YCJIOBHSM COLMAJIBLHON W NPHPOSHOM
cpeabl:

e — MOTPEeOHOCTh BO B3aUMOAECMCTBUM IPU BBINOJIHEHUHU HCCIEIOBAaHUN U
MPOEKTOB (PU3UUECKOW HAIMPABICHHOCTH, OTKPBITOCTh OIBITY WU 3HAHUSIM
IpYTUX;

e — TIOBBIIIEHWE YPOBHS CBOEW KOMIIETEHTHOCTH 4YE€pe3 MPaKTHUYECKYIO
NEeSTENbHOCTD;

e —TOTpeOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4Hciie (OpMYyIUPOBAThH
UJIeH, MOHSITHS, TUIIOTE3bI O (PU3HUECKUX 00BEKTaX U SBICHUSIX;

e — OCO3HaHME e(PULNUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEN B 001acTH
buzukuy;

e — IUIAHMPOBAHME CBOETO PAa3BUTUS B IPUOOPETEHHWU HOBBIX (U3NYECKUX
3HAHUM;

e — CTpEMJICHUE aHAJM3UPOBATH U BHISIBISITH B3aUMOCBSI3U IPUPOJIBI, OOIIECTBA U
HPKOHOMMKH, B TOM UHUCJIE C UCIIOIb30BaHUEM (PU3NYECKUX 3HAHUN;

e — OLEHKAa CBOMX JEUCTBUUM C YYETOM BIMSHMS HA OKPYKAIOLIYK Cpeny,
BO3MOXHBIX II100AbHBIX MOCIEACTBHIA.

METAIIPEAMETHBIE PE3YJIbTATDBI

B pesynbrare OCBOEHHsI MPOTPaMMBbI O (H3MKE HAa YPOBHE OCHOBHOTO
oOmrero oopazoBanus y odydaromierocs OyayT copMUpOBaHbl MeTANpPeIMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TIO3HABATEIbHBIC YHUBEPCATbHBIC YUeOHbIC TeHCTBHS,
KOMMYHUKAaTHUBHBIE  yHUBEpCaJIbHBIE Y4eOHbIE  JEHCTBUS,  PETYJISTUBHBIC
yHHUBEpCAJIbHbBIC yUeOHbIE JeHCTBUSI.

ITo3HaBaTeIbHBbIC YHUBEPCAJIbHBIE yUeOHbIE /1eiiCTBUA

Ba3oBbIe Jornueckue aeiicTBus:



BBISIBIISITh W XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU OOBEKTOB
(ssBEHUN);

yCTaHABJIMBATh CYIIECTBEHHBIN MPHU3HAK KiaccU(pUKaLUU, OCHOBAHUS IS
0000111eHUs U CpaBHEHUS;

BBISBIISITH 3aKOHOMEPHOCTH U IPOTHUBOPEUUS B pacCMaTpUBaeMbIX (aKTax,
JAHHBIX ¥ HAOJIOJACHUSAX, OTHOCAIIUXCSA K (PU3NUECKUM SIBICHHUSM;
BBISIBJISITh NIPUYMHHO--CJIEJICTBEHHBIE CBS3M IPU H3YyYEHUU (PU3MUIECKHUX
SIBJICHUI U TPOLIECCOB, JeJaTh BBHIBOJIBI C MCIIOJIb30BAaHUEM eIy KTUBHBIX
U WHIYKTHUBHBIX YMO3AKJIIOUEHUMN, BBIIBUTaTh TUIOTE3bl O B3aWMOCBS3SIX
(bU3UYECKUX BEITUYNH;

CaMOCTOSITENIBHO BBIOMpATh CMOCO0 pemieHust y4deOHOUM (u3mdeckoit
3a7aun (CpaBHEHUE HECKOJIbKMX BapHAaHTOB pEIlIEHUs, BHIOOp Hambosee
HOJIXOSILEro ¢ y4€TOM CaMOCTOSTENILHO BbIIETICHHBIX KPUTEPUEB).

Ba3oBbIe uccieaoBaTebLCKHeE JeHCTBUSA:

UCTIOJIb30BaTh BOTIPOCHI KaK MCCIIEN0BATEIHCKUN HHCTPYMEHT TIO3HAHMS,
MIPOBOJIUTH TI0 CAMOCTOSITEIHLHO COCTABIICHHOMY IIIAHY OIIBIT, HECIOKHBIN
bu3MUeCKUil IKCIIEPUMEHT, HEOOJBINOE HCCIeqoBaHNEe (U3UIECKOTO
SIBIICHUS;

OIICHMBaTh HA TMPUMEHUMOCTh U  JOCTOBEPHOCTh HH(OPMAIIUIO,
MIOJTyYECHHYIO B XOJI€ MCCIICIOBAHUS MIIH DKCIIEPUMEHTA;

CaMOCTOSITENIBHO (hOPMYTUPOBATH 0OOOIIEHUS M BBIBOJBI 10 PE3yIbTaTaM
IPOBEIEHHOTO HAOJIOICHUS, OTIBITA, NCCIICIOBAHMS,;

NPOTHO3MPOBaTh BO3MOXKHOE JalbHEWIIee pa3BUTHE  (PU3UIECKHUX
MPOIIECCOB, a TAKKE BBIIBUTATh MPEATIONOKEHHS 00 UX Pa3BUTHUU B HOBBIX
YCIIOBUSAX M KOHTEKCTaX.

Pabora ¢ undopmanmeii:

OPUMEHSATH Pa3IMYHbIe METObl, HHCTPYMEHTHI M 3alpOChl MPH MOKCKE U
otOope MH(OpPMALMU WIW AAHHBIX C Y4YETOM TNPEAJIOKEHHON y4eOHOM
dbusnyeckoil 3a1a4n;

aHaJIN3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH HMH(POPMAIUIO
pa3IMYHbBIX BUJOB U (POPM IpeaCcTaBICHUS;

CaMOCTOSATENBHO BBIOMPATh ONTUMAIbHYIO (OpMy NpeAcTaBICHUS
UHpOpMAlMM W WUIIOCTPUPOBATh pElIaeMble 3aJaud  HECII0KHBIMU
CXeMaMH, AuarpaMMaMH, HHOU rpaduKoi U UX KOMOMHALIUSMHL.

KoMMyHHKaTHBHBIE YHHBEpCAJIbHbIE Y4eOHbIe e CTBUS:

B X0J€ OOCYXXIeHHs yueOHOro MaTepuaina, pe3yibTaToB J1aOOpaTOPHBIX
paboT M MPOEKTOB 3aJaBaTh BOMPOCHI IO CYIIECTBY 00CYKJaeMOM TeMbI U
BBICKA3bIBaTh WJICH, HALICJICHHBbIC Ha pElICHHE 3aJaud U TMOAJepKaHHe
0J1aro’keaTeaIbHOCTH OOIIEHHUS



CONOCTABIIITH CBOM CYXKJIEHHUS C CYXKICHUSMH JPYTHX YYaCTHHUKOB
auanora, oOHapyKMBaTh Pa3IMuMeE U CXOACTBO MO3HIIMIA;

BbIpaXkKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;
myOIMYHO MPEACTABISTh PE3YIbTAThl BBIMOJIHEHHOTO (PU3NUYECKOTO OIbITA
(9KCIIepUMEHTA, UCCIIEA0BaHUSI, POEKTA);

NOHUMATh W HWCIOJNb30BAaTh  MpPEMMyLIeCTBA  KOMAaHJIHOM U
UHAUBUAYAIbHOH pabOThl MpPU pPEIIEHWHM KOHKPETHOM (U3NUEeCKOit
poOJIEMBI;

IPUHUMATh LIEJIM COBMECTHOM JEATENbHOCTH, OPraHU30BbIBATh JIEHCTBHUS
no €€ MJOCTMXKEHMIO: pacHpelessITh pPOiu, OOCYXkIaThb NPOLECCH U
pe3yJIbTaThl COBMECTHOU pabOThI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/ICH;
BBITOJIHATH CBOKO YacTh pabOThI, JOCTUrasi KAYECTBEHHOI'O PE3yJibTaTa 1o
CBOEMY HAIPABJIECHUIO U KOOPAWHUPYS CBOM [JEUCTBUS C JPYyIMMH
YJI€HaMU KOMaH/bl;

OLICHMBAaTh KayeCTBO CBOErO BKJIaja B OOLMI MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIBHO CPOPMYTUPOBAHHBIM YYAaCTHUKAMU B3aHUMOICHCTBHSL.

PeryasiTuBHbIe yHHBepcaJIbHbIe y4eOHbIe e CTBUS

Camoopranusanus:

BBISIBJISITh TIPOOJIEMBI B )KM3HEHHBIX U YYCOHBIX CHUTYAIUsAX, TPEOYIOIMMX
TUTsI pelieHus (pU3ndeckux 3HaHUM;

OPHEHTHPOBAThCS B  PA3IUYHBIX TOJAXOJaX TPUHSTHS  PEIICHUN
(MHAMBUAYATBLHOE, TIPUHSATHE PEUICHUS B TPYIIE, NPUHSITHE PEIICHUN
IPYMIION);

CaMOCTOSITEIIBHO COCTaBIISATh aJITOPUTM PEIIeHUsT (PU3NIECKON 3a1auu UITh
TUTAaHA HWCCIICIOBAaHMS C YYETOM HMMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX
BO3MO>KHOCTEH, apTyMEHTHPOBATh MIpeiaracMbie BAPUAHTHI PEIICHU;
JienaTh BRIOOp 1 OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPO.1b, SMOIIMOHAJIbHBIN HHTEJJIEKT:

JlaBaTh aJICKBATHYIO OLCHKY CUTYALlMU U MPEAJIarath miaH €€ U3MEHEHHUS;
OOBSICHATh  NPUYMHBI  JTIOCTUXKEHUS  (HEAOCTHIXKEHMS) pe3yJbTaToOB
NEATEeIbHOCTH, 1aBaTh OLEHKY MPUOOPETEHHOMY OTBITY;

BHOCUTH KOPPEKTHUBBI B JESATEIBHOCTh (B TOM YHUCIIE€ B XOJ BBITOJIHEHUS
bu3nueckoro HcCCIeNOBaHUS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOATENLCTB, W3MEHUBIIUXCS CUTyallul, YCTAaHOBJICHHBIX OIIHUOOK,
BO3HUKIIUX TPYIHOCTEN,

OLICHUBATh COOTBETCTBUE PE3YJbTAaTa LEIU U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO JIPYyTrOro 4YeloBeKa B XOJE CHOopa WU JUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMaTh MOTUBbI, HAMEPEHHUS U JIOTUKY JPYroOro;



npu3HaBaTh CBOE MPABO HA OMIMOKY MPH PEHICHUH (PU3UUYECKUX 33]a4 HIIN
B YTBEPIKJICHMIX HA HAYYHBIC TEMBI M TAKOE K€ IPABO APYTIOro.

INPEAMETHBIE PE3YJIbTATHBI

K xoniry oOyuenus B 7 KJjiacce npeIMeTHbIEC pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMHUPOBAHHOCTH Y OOYYAIOIINUXCSl YMEHHIA:

UCIOJIb30BaTh  MOHATHS:  (U3MYECKHME U  XUMHUYECKHE  SIBICHUS,
HAOJIOZICHUE, SKCIEPUMEHT, MOJENb, THIOTE3a, CAUHUIIBI (PU3UIECKUX
BEJIMYUH, aTOM, MOJIEKYJa, arperaTHble COCTOSHMS BelecTBa (TBEpIOE,
KHUAKOE, Ta3000pa3HOe), MeEeXaHWYEeCKOe JBIKEHUE (paBHOMEpHOE,
HEPAaBHOMEPHOE, TNPSIMOJIMHEHHOE), TpPaeKTOpHUs, PaBHOJCUCTBYIOIIAs
cuia, nebopmanus  (ympyras, IUIACTUYECKast), HEBECOMOCTb,
COOOIIAOIINECS COCYIbI;

paznuuath spiaeHusd (auddysus, TEII0BOE IBM)KEHHE YacTHUIl BEUIECTBA,
PaBHOMEPHOE  JIBXKCHUE, HEPaBHOMEPHOE  JBWIKEHHE, HWHEpPIIHS,
B3aWMOJICMCTBUE TEJ, PABHOBECHUE TBEPABIX TEN C 3aKPEIUIEHHOW OCBHIO
BpalllcHUsI, Tepefadya JaBJICHUS TBEPABIMU TEIaMU, >KUJIKOCTSIMU U
razamu, arMochepHoe JaBlieHHWE, IUIaBaHWE T, TMpeBpaIieHus
MEXaHMYECKON SHEpPruu) MO ONHMCAHUI0 WX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPHUPYIOIIUX TaHHOE (PU3HUECKOE SIBIICHHUE;
pacno3HaBaTh MPOSIBJIEHUWE M3YUYEHHBIX (U3MYECKUX  SBJICHUNU B
OKPY’)KalIIeM MHpE, B TOM 4YHCIe (PU3NYECKHE SIBICHUS B TPUPO/IE:
MPUMEPHI JABUKEHUSI C PA3IMUYHBIMU CKOPOCTSAMHU B KUBOM W HEXKUBOU
npupoje, ACHCTBUE CUJIbI TPEHHS B MPUPOJE U TEXHUKE, BIHSIHUE
aTMOC(EpHOTO JAaBJICHUS HA KUBOW OpraHW3M, TUIABaHUE PHIO, phIYaru B
TEeJE YeloBeKa, MPHU 3TOM MEPEBOAUTH NMPAKTUUECKYIO 3a/1a4y B y4eOHYIO,
BBIJICTIATH CYIIIECTBEHHBIE CBOMCTBA (MMPU3HAKHY) (PU3UUECKUX SIBICHUM;
OTIMCHIBATh M3YYCHHBIC CBOWCTBA TEN U (DU3MYECKUE SBICHUS, UCTIOJIH3YS
dbu3uyeckre BETUYMHBI (Macca, O0BEM, IUIOTHOCTH BEIIECTBA, BpPEMS,
MyTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YIIPYTOCTH, CUIa TSXKECTH, BEC
Tena, cwia TPEHUs, JaBleHue (TBEPAOro Tena, KUAKOCTH, Tasa),
BBITAJIKUBAIOIIAS CHJIa, MEXaHW4ecKas paboTa, MOIIHOCTh, TUICUO CHIIBI,
MOMEHT CWJIbl, KO3 UIIMEHT TMOJE3HOT0 JEHCTBHS MEXaHH3MOB,
KMHETHYeCKasi W TMOTCHIMalbHAs DHEPrusi), MPU OMUCAHUM MPABUIHHO
TpakTOBaTh  (U3MYECKUH  CMBICT  HCIOJIB3YEMBIX  BEIMYWH, HX
0003HauUeHHsT U E€AUHUIBI (PU3MUYECKUX BEIUYMH, HAXOAUTh (HOPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIUYMHY C JPYTMMU BEIMYUMHAMMU,
CTPOUTH I'paMKU U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYNH;



XapaKkTepu30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS U TPOIECCHI,
UCIIOJNB3YSl MpaBUIIa CIOKEHUSI CWI (BAOJb OJHOW MpsiMOM), 3aKoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUIO0 paBHOBecUs phiuara (6Ji0ka),
«30J10TO€ TIPABHIIO» MEXAHUKH, 3aKOH COXPaHEHUsS MEXaHUYECKOU
SHEPTUM, TPU OTOM [aBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3alUCHIBATh €r0 MaTEMAaTUYECKOE BHIPAXKEHHUE;

OOBSICHATh (PU3NIECKUE SBJICHUS, MMPOIIECCHI M CBOWCTBA TEJ, B TOM YUCIIE
U B KOHTEKCTE CHUTyalud MPaKTUKO-OPHUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITh TIPUUHUHHO--CJICACTBEHHBIE CBSI3HM, CTPOUTH OO0BsiCHEHHE W3 1-2
JIOTUUECKUX IIaroB ¢ Omopod Ha 1-2 M3y4eHHBIX CBOMCTBA (YU3UUYECKUX
SIBJICHUH, (PU3MIECKUX 3aKOHA WJIU 3aKOHOMEPHOCTH;

pemiath pacu€THble 3a7adyd B 1—2 JeHCTBUS, MCHONB3ys 3aKOHBI M
dbopMyIibl, CBA3BIBaIOIIME (PU3MYECKUE BEIMYMHBI: HA OCHOBE aHaW3a
yCIIOBHUSA 33Jaud 3allMChIBATh KPATKOE yCIIOBUE, MOACTABIATh (PU3HUECKHE
BEJIUYUHBI B (POPMYJIbI U MPOBOJUTH PAcU€Thl, HAXOIUTh CIPABOYHBIC
JaHHBIE, HEOOXOIUMBIE ISl PEIISHUs 3a/1a4, OIEHUBATh PEATUCTHIHOCTD
MOJTy4YEeHHOUW (PU3NYECKON BETMYHMHBI

pacno3HaBaTh NPOOJEMBI, KOTOPbIE MOXHO PpEIIUTh MpPU [OMOIIU
(bU3HYECKUX METOJIOB, B OMTMCAHUU UCCIIEAOBAHUS BBIICIATH MPOBEPIEMOE
npeanojoxkenue  (rumoresy),  pa3ivyarb W UHTEPIPETUPOBATH
MOJIyYEHHBI pPE3yJbTaT, HAXOAWTh OIMMOKHM B XOJE ONBITA, JeaTh
BBIBOJIBI IO €0 PE3yJIbTaTaM;

OPOBOJIUTH OMBITHI MO HAOMIOACHUIO (U3MYECKUX SIBICHUM WU
duznyeckux CBOICTB TEN: dbopMynupoBaTh IIPOBEPSIEMbIE
NPEANOIOKEHHS], COOUPATh YCTAHOBKY U3 MPEI0KEHHOTO 000PYI0BaHNUS,
3aMKChIBATh XOJ OIbITa U (POPMYJIMPOBATH BHIBOJIBI;

BBIIIOJIHATh NPSIMBIE H3MEPEHUs PACCTOSHUSA, BPEMEHH, MaccChl Tela,
00bE€Ma, CHJIBI W TEMIIEpaTypbl C HCIOJb30BAHUEM AHAJIOTOBBIX U
u(pOBBIX MPUOOPOB, 3aMUCHIBaTh IOKa3aHUA MPUOOPOB C YUETOM
3a/IaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPEHUH;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOW (hM3MUECKON BETHMYUHBI OT
JIpYrol C HCIOIB30BAHUEM MPAMBIX HU3MEPEHUN (3aBUCUMOCTU IyTH
PaBHOMEPHO JBHKYLIErOoCsl Tella OT BPEMEHHU JBUKEHUS Tena, CHIIbI
TPEHMsI CKOJIBKEHUSI OT Beca Tela, KauecTBa 00pabOTKU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CUJIbI TPEHHUS OT IUIOIIAIM COMMPUKOCHOBEHUS TEN, CUIIbI
YOPYTOCTH OT Y/UIMHEHUS! TIPY>KUHBI, BBHITAIKUBAIONICH CUIIBI OT 00BhEMA
MOTPY)KEHHOW YaCTHU TeJla U OT IUIOTHOCTHU KUAKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTHU TeNa, OT ITyOHHBI, Ha KOTOPYIO MOTPYKEHO TENO, YCIOBUI
IJIaBaHUs TeJl, YCIOBUM paBHOBECHs pblyara M OJOKOB), y4acTBOBaTh B



IUIAHUPOBAaHUM y4eOHOTO HCCIEAOBaHMS, CcOOMpaTh YCTaHOBKY H
BBITOJHATh HU3MEPEHUs, Clenys MPEeAoKeHHOMY IUIaHy, (UKCUPOBATH
pe3ynbTaThl NOJYYEHHOW 3aBUCUMOCTH (PU3UYECKMX BEJIWYMH B BUJE
IpeJIOKEHHBIX TaOnuil U rpaduKoB, JelaTh BBIBOJBLI MO pe3yjbTaTam
UCCJIeIOBAHMS;

IPOBOANTh KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BEIMYUH (IUIOTHOCTH
BEIIECTBA JKUAKOCTH M TBEPIOTrO Tena, Cuila TPEHUS CKOJIbKEHUS,
JABICHUE  BO3/AyXa, BBITAIKMBAIOLIAs  CUjla, JIEHCTBYIOIIas  Ha
HNOTPY>KEHHOE B KUAKOCTb TeNo, KOI(PPHUIMEHT TIMONe3HOro AEeUCTBUS
IPOCTHIX MEXAaHW3MOB), CIEAysd NPELIOKEHHOW WHCTPYKUIUU: TIpU
BBIMOJTHEHUN H3MEPEHUN CcOOMpaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY H
BBIUUCISATh 3HAUEHHE UCKOMOU BEJTMUYHHBI;

coOIr0aTh NpaBuia TEXHUKKA 0€30I1aCHOCTH NpU padboTe ¢ 1abopaTOpHbIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHLHUIIBI JEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETp, JTUHAMOMETpP, COOOIIAIOIINECS COCY/bl, Oapomertp,
phIYar, MOJBUXKHBIM U HEMOIBUKHBINA OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepU30BaTh MPUHLUNBI JEHCTBUS M3YyYEHHBIX NPUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HMX OMHCAHHUS (B TOM YHCIE:
HNOJIUMIHUKY, YCTPOWCTBO BOJOINPOBOJA, THMIPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, MOPUIHEBOM HACOC, ApEOMETP), UCTIOJB3YS 3HAHMS
0 CBOMCTBaxX ()M3MUECKUX SIBJIEHUU U HEOOXOAMMBbIE (PU3NYECKHUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJIUTH  MpUMEPHl  (HaXOAUTh HH(OpMaLMIO O  MpPUMEPaAX)
IPAKTUYECKOTO HCIOJb30BaHUSA (PU3NUECKUX 3HAHUH B IOBCEAHEBHOU
AKU3HU ISl oOecrieueHus: 6e30MacHOCTH MPU OOpallleHUH ¢ Mpudopamu U
TEXHUYECKUMU YCTPOMCTBAMM, COXPAHEHMSI 3J0POBbS W COOJIOJCHUS
HOPM 3KOJIOTMYECKOTO MOBEJEHUS B OKPYKAIOIIeH cpene;

OCYUIECTBIATh OTOOp MCTOYHMKOB UHGopmanuu B HWHTepHere B
COOTBETCTBHUH C 33JJaHHBIM ITOMCKOBBIM 3alIpOCOM, HA OCHOBE HUMEIOLIUXCS
3HAHUA ¥ TyTEM CpaBHEHMsI PAa3IMYHBIX HCTOYHUKOB BBIJICISTH
UH(POPMAIINIO, KOTOpasi SBISETCS MPOTHBOPEYMBONW WM MOXKET OBITh
HEIOCTOBEPHOW;

UCIOJIb30BaTh MPHU BBITOJHEHUN YUY€OHBIX 3a/laHUN HAy4YHO--TIOMYJISPHYIO
JAUTEpaTypy (U3NYECKOTO  COAECPKAHMs, CIPABOYHBIE MarepHualbl,
pecypcbl cet MHTepHeT, BageTh NpuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKUE MUCBMEHHBIE M YCTHBIE COOOLIEHUS HA
OCHOBE 2—3 HMCTOYHUKOB MH(OpMaNKU (PU3UIECKOTO COACpP>KaHUs, B TOM



qyuclie MyONWYHO JenaTh KpaTKue COOOIIEHHs O pe3yJsibTaTaxX MPOEKTOB
WIN Y4YeOHBIX MCCIEAOBaHUN, TMPH H3TOM TPaMOTHO HCIIOJIb30BAThH
U3y4YEHHBI MOHATHMHBIA anmapar Kypca (OUM3MKH, COIPOBOXKAATH
BBICTYIUICHUE IIPE3CHTALEH;

OpU BBIOJHEHUU YYEOHBIX IPOEKTOB M HCCIENOBAHUI paclpelensTh
00s3aHHOCTU B TPYMIIE B COOTBETCTBUU C IOCTaBICHHBIMHU 3aJlayami,
CIEIUTh 32 BBINOJIHEHUEM IUJIaHA [JEHCTBUW, aJEKBaTHO OLEHUBATH
COOCTBEHHBI  BKJaJA B  JCATEIBHOCTh  TPYIIbl,  BBICTPAUBaTh
KOMMYHHKAaTUBHOE B3aMMOJICHCTBHE, YUUTHIBAsI MHEHHUE OKPYKAFOIIHX.

K konIty oOydenus B 8 KJiacce npeamMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y OOYUaIOIIUXCSl YMEHUIL:

UCIIOJIL30BaTh MOHSITHS: Macca U pa3Mephbl MOJIEKYJI, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arpPETaTHBIE COCTOSIHUA BEIIECTBA, KPUCTAIUNINYECKUE U
amMop(HBIC Tena, HACBHIIEHHBI W HEHACBIIEHHBI Tap, BIAXKHOCTh
BO3/lyXa, TeMIlepaTypa, BHYTPCHHSS DSHEpPrus, TEIJOBON JIBUTaTelb,
AJIEMEHTAPHBINA AIEKTPUUECKUN 3apsl, FIEKTPUUECKOE MOJIe, TPOBOIHUKU
U TUBJIEKTPUKU, TOCTOSTHHBIN 3JIEKTPUYECKHUI TOK, MArHUTHOE TIOJIE;
paznuuath SIBIEHUS (TEIUIOBOE paclIMpeHue U CKaThe, Tersionepeaaya,
TEIJIOBOE PaBHOBECHE, CMAauMBaHHUE, KANWJUISIPHBIC SIBICHUS, HUCIIAPEHHE,
KOHJICHCAllMs, IUIaBJIeHUe, KpUCTau3anus (OTBepJeBaHUE), KHUIICHUE,
TerJIonepeaaya (TEerI0npOBOHOCTb, KOHBEKLIHS, U3ITy4YEHHUE),
AJIEKTpU3AIUs TeJ, B3aUMOJICHCTBUE 3apsiiOB, JEHCTBUS DJIEKTPUUYECKOTO
TOKa, KOPOTKOE 3aMbIKaHHWE, B3aUMOJECHUCTBUE MATHUTOB, JEUCTBUE
MAarHUTHOTO MOJI Ha IPOBOJHUK C TOKOM, JIEKTPOMArHUTHAsT UHIYKIIHS)
[0 OINUCAHUI0 MX XapaKTePHbIX CBOWCTB K HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONTUX TaHHOE (PU3HUECKOE SIBIICHHE;

pacrno3HaBaTh MPOSIBJIEHUWE M3YUYEHHBIX (U3MYECKUX  SBICHUA B
OKPY’KaIOIlIeM MHpE, B TOM 4HClIe (PU3NYECKHE SIBICHUS B MPUPO/IE:
MOBEPXHOCTHOE HATSDKEHUE M KANWUISIPHBIE SIBIICHUS B TPUPOJE,
KpHUCTaJUIBl B Ipupoae, wuznydeHue ColHIa, 3aMEp3aHHE BOJOEMOB,
MOpCKHue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEsI, CHETa, DICKTPHUIECKUE
sABJICHUsI B aTMocdepe, IEKTPUUECTBO KUBBIX OPraHW3MOB, MarHUTHOE
nosie 3emii, JApeid MOJICOB, POJb MArHUTHOTO TOJS JJisS KU3HU Ha
3emie, NMOJSAPHOE CUSIHUE, IPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHY0, BBIJICIATH CYILECTBEHHBIE CBOMCTBa (MIPU3HAKU) (PUBUUECKUX
SIBIICHUM;

OTUCHIBaTh U3YYEHHBIE CBOWCTBA TeN U (DPU3UYECKUE SBJICHUS, UCTIOIb3YS
busnueckre BEIUUYUHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUsl, KOJTUYECTBO
TEIUIOTHI, yJAeNbHAasi TEIUIOEMKOCTh BEIIECTBA, YyJEIbHAas TEIJoTa



IUTaBIICHUSA, yJeJbHas TeIIoTa MapooOpa3oBaHusl, yJAelIbHas TeIIoTa
CrOpaHusi TOIUIMBA, KOI(PPHUIMEHT TOJE3HOTO JEHCTBUS TEIJIOBOM
MAalluHbl, OTHOCUTEJIbHAS BIAXHOCTb BO3MyXa, ICKTPUYECKUH 3apsm,
cuia TOKa, JJIEKTPUYECKOE HANpsHKEHUE, CONPOTUBIECHUE MPOBOIHUKA,
yACIbHOE  CONPOTHUBIECHHWE  BelIecTBa, paboTa W MOIIHOCTh
NEKTPUYECKOTO  TOKA), HPU ONUCAHUU MPABUIBHO  TPAKTOBATh
¢u3nyecKuil CMBICT HCIOJb3YEMbIX BEIWYUH, 0003HAUEHUS U EAUMHUIIBI
(Gu3MUeCKUX BEIUYMH, HAXOAUTh (OPMYJIbL, CBS3BIBAIOIINE JaHHYIO
¢u3MYEeCKyl0 BEIWYMHY C JAPYTUMHU BEJIWYUHAMH, CTPOUTH TIpaduKu
U3YUYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BETUYHH;

XapaKTepU30BaTh CBOMCTBA Tel, (U3NYECKUE SIBICHUS U TMPOIIECCHI,
UCIIOJIb3YS] OCHOBHBIE IOJIOKEHUS MOJIEKYISPHO--KHUHETUYECKON TEOPUHU
CTPOEHUS BEIIECTBA, MPUHLMII CyNEPHO3ULUN MOJEH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsiaa, 3aKkoH OMa I ydacTKa LEnu, 3aKOH
JIxoynsa—JleHia, 3aKkOH COXpaHEHMs DHEPrUM, [pPU OTOM JaBaTh
CJIOBECHYIO0 (POPMYJMPOBKY 3aKOHA M 3alMChIBaTh €0 MaTeMaTUYEeCcKOe
BBIPAKEHUE;

OOBSACHATh (PU3MUECKHE IPOLECChl U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTYalHi MPAKTHKO-OPUEHTUPOBAHHOIO XapaKTEPa: BBISBIISATH
IPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH O0BSICHEHHE U3 1—2 TOrM4eCKUX
[IaroB ¢ Omopod Ha 1—2 W3y4YeHHBIX CBOMCTBA (PU3MUYECKUX SIBICHUIM,
(bu3MUEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemiatb pacy€THbIC 3aladyd B 2—3 JEHUCTBHs, HCIOJIB3Ysl 3aKOHBl H
dbopMyIibl, CBA3BIBAIOIIME (PU3NYECKUE BEIWYMHBI: HA OCHOBE aHAIN3a
YCJIOBHUS 3aJa4d 3aIlACHIBATh KPAaTKOE YCJIOBHE, BBIABIATH HEIOCTAaTOK
JaHHBIX JJIs pelleHus 3a7aud, BbIOMpaTh 3aKOHBI U (OPMYIIH,
HEOOXoAMMBIE JUIsi €€ pelleHus, MPOBOJUTH PACUETHI U CPaBHUBATH
MOJIy4YEHHOE 3HaUeHHE (PU3NYECKON BEJTMUYMHBI C U3BECTHBIMU JIaHHBIMU;
pacrno3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO PELIUTh MPU MOMOIIH
(U3NYECKUX METOAOB, HUCIOJb3Yysl OINHCAHUE HCCIENOBaHUsS, BBIIACIATDH
IIPOBEPSIEMOE  MPEANOI0KEHUE, OLEHUBAaTh MPAaBUIBHOCTh IOPSAKA
MIPOBEACHUS HCCIIEIOBAHUS, ACJIaTh BHIBObL;

OPOBOAUTH OMNBITBI 10 HAOMIOAEHUI0 (PU3MYECKUX SBICHUM WU
$u3nYecKuX CBOMCTB Tel (KaNmWUISIPHBIE SIBJICHHS, 3aBUCUMOCTh JaBJICHUS
BO3/lyXa OT €ro 00bEMa, TEMIEPATYPbI, CKOPOCTH MPOIECCa OCTHIBAHUS U
HarpeBaHusl MPU M3IYYEHUM OT LBETa H3Iy4aroliedl (Moriomaromein)
MOBEPXHOCTH, CKOPOCTh MCIApPEHUs] BOJABI OT TEMIIEPATYPhl KUIKOCTU U
omaad €€ TMOBEPXHOCTH, OJJIEKTpHU3alus Tel U B3aUMOJEUCTBHE
NEKTPUYECKUX  3apsiOB, B3aUMOJEHCTBUE IMOCTOSHHBIX MAarHUTOB,



BU3yaJU3allsl MAarHUTHBIX TOJIEM IIOCTOSHHBIX MArHUTOB, JEUCTBHUS
MAarHUTHOTO TIOJISI HAa NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA,
CBOMCTBa 3JIEKTPOABUTATENISI TOCTOSIHHOTO TOKa): (POpMYyJIUpPOBATH
MIPOBEPSIEMbBIC TMPEIOIOKEHUS, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000py0BaHUsI, ONMCHIBATH X0 ONbITa U (POPMYJIMPOBATH BHIBOJIBI;
BBIIIOJIHATH ~ NPAMBIE  HU3MEPEHUS  TEMIIEPAaTypbl, OTHOCHUTEIILHOU
BIIAJKHOCTA BO3/lyXa, CHJIbI TOKA, HANPSIKEHUS C MCIOJIb30BaHUEM
aHAJIOTOBBIX MPUOOPOB M JIaTYUKOB (DU3NUYECKUX BEIUYMH, CPaBHUBATH
pe3yIbTaThl U3MEPEHUM C YUETOM 3aIaHHON aOCOTIOTHOM MOTPEIIHOCTH;
POBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (hPM3HUECKON BEIMUYHUHBI OT
JIpyrod C HCHOJb30BAaHUEM MPSMBIX HM3MEPEHH  (3aBUCUMOCTH
COIPOTUBJIEHUS] TPOBOJHHUKA OT €ro JUIMHBI, IUIOMIAAY IONEPEYHOTO
CEUYEHU U YJEIbHOIO CONPOTUBIICHUS BEIIECTBA IPOBOIHNAKA, CUJIBI TOKA,
UIYILIETO0 4Ye€pe3 IMPOBOJHHUK, OT HANpsDKEHUsS Ha  IPOBOJHUKE,
UCCIIENOBAHUE IIOCIEAOBATENBHOIO W  MNAapaJUIEIbHOIO  COCIMHEHUU
MPOBOJIHUKOB): TUIAHUPOBATh HCCIENOBAaHUE, COOMpaTh YCTAaHOBKY U
BBITIOJIHATh U3MEPEHHS, CIeAys TMPENIOKEHHOMY TIUIaHy, (UKCHPOBATh
pe3yJIbTaThl TMOJYUYEHHOM 3aBUCHUMOCTH B BHJE TaOJull U TpaduKoB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEIOBAHUSI;

IPOBOJIUTh KOCBEHHbIE H3MEpEeHHs (U3MUECKHX BeNWYuH (yaenbHas
TEIUTIOEMKOCTh ~ BEIIECTBA, CONPOTUBICHHE MPOBOJHUKA, paboTa u
MOIITHOCTh 3JIEKTPUYECKOTO TOKA): IJIAHUPOBATh H3MEpPEHHs, coOUpaTh
DKCHEPUMEHTAIBHYIO YCTAHOBKY, CIEIys NMPEUIOKEHHOM MHCTPYKLIHH, U
BBIYUCIISATh 3HAYECHUE BEJIMUHHBI,

co0JII01aTh MpaBUiia TEXHUKHU 0€30MaCHOCTHU MPHU padboTe ¢ 1a00paTOPHBIM
000opyI0BaHUEM;

XapaKTEepU30BaTh MNPUHIUIBI  JEHCTBUSA HW3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HMX omnucaHus (B TOM 4YHUCIHE:
CHUCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMIepMmerp,
BOJIBTMETP, CUETUUK DIIEKTPUUYECKOW HDHEPIUM, 3JIEKTPOOCBETUTEIbHBIC
pUOOPHI, HArPEeBATEIBHBIC IEKTPONPUOOPHI (MPUMEPHI), IIMEKTPHUIECCKUE
MPEOXPAHUTEIIH, DITICKTPOMATrHUT, JIEKTPOIBUTATENIh TOCTOSIHHOTO TOKA),
UCIIOJNIB3Ysl 3HAHUSA O CBOMCTBaX (PU3MUECKUX SIBICHUNW M HEOOXOJUMBIC
busznueckne 3aKOHOMEPHOCTH;

pacro3HaBaTh MNPOCTBIE TEXHUYECKUE YCTPOWCTBA W HU3MEPUTEIbHBIE
npuboOpsl MO CXeMaM U CXEMaTUYHbIM pPUCYHKaM (SKMIKOCTHBIN
TEPMOMETpP, TEPMOC, MCHUXPOMETP, TMTPOMETP, IBHUIATENb BHYTPEHHEIO
CropaHus, d3JEKTPOCKOIN, PEOCTaT), COCTABIATb CXEMBbI 3JIEKTPUUYECKHUX



LIENIEN C MOCIEA0BATEIbHBIM U MMAPATIEIBHBIM COCIUHEHUEM 3JIEMEHTOB,
pasznuyas ycioBHbIe 0003HAUEHHSI 3JIEMEHTOB 3JIEKTPUUECKHX IIETeH;
OPUBOJUTh  MpuUMEpPbl  (HaXOAUTh HH(OpMaLMIO O  NPUMEPAX)
IPAKTUYECKOTO HCMOJb30BaHUA (PU3UUECKUX 3HAHUKA B TMOBCEAHEBHOU
JKU3HU 711 oOecrieueHus: 6€30MacHOCTU MpU OOpaIlleHur ¢ IpudopaMu U
TEXHUYECKUMU YCTPOMCTBaMHU, COXPAHEHUS 3J0POBbS U COOIIOJCHUS
HOPM DKOJIOTMYECKOTO MTOBEJICHHUS B OKPYKalOILEH Cpele;

OCYUIECTBIIATh MOUCK HH(popMauuu (U3MUECKOTO COJAEpKaHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIMUXCS 3HAHUWM M IIyTEM CpaBHEHUS
JOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIIEHATH  HMH(OPMALHIO, KOTOpas
SIBJISIETCS] IPOTUBOPEUUBOM MIIM MOYKET OBITh HETOCTOBEPHOM;
UCIOJIb30BaTh MPHU BBHIOJHEHUH YUY€OHBIX 3alaHUN HAy4YHO--TIOMYJISPHYIO
JAUTEPaTypy  (PU3NYECKOTO  COAECPKAHMs, CIPABOYHBIE MarepHualbl,
pecypcel cetu MIHTEpHET, BiaaeTs MpUEMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHBIE NMHCbMEHHBIE M KpaTKHWE YCTHBIE COOOLIEHHS,
0000masi wWH(POPMANUIO W3 HECKOJbKMX HWCTOYHUKOB (DU3UIECKOTO
COJIEp)KaHMSA, B TOM 4YHCIE MyOJIMYHO MPENCTABIATh PE3yJIbTATHI
IIPOEKTHOW WJIM MCCIEN0BATEIbCKON AESATEIBHOCTH, IIPU 3TOM I'PAMOTHO
UCIOJIb30BaTh M3YUYEHHBIM TOHATUUHBIM anmapar Kypca (QU3UKH,
COIIPOBOKAATh BBICTYIUICHUE IIPE3CHTALIUEN;

IOpU BBIIOJHEHUN YYEOHBIX IPOEKTOB U HCCIENOBAaHUM (PU3NUECKUX
IPOLIECCOB pacHpenenarTh OOA3aHHOCTM B IpPyINIE B COOTBETCTBUM C
IIOCTaBJICHHBIMM 3aJla4aMH, CICINUTH 32 BBIIOJHEHUEM IUIAHA IEUCTBUHN U
KOPPEKTHpOBAaTh €ro, aJcKBaTHO OLEHUBaTb COOCTBEHHBI BKJIaJ B
NEeATEIIbHOCTD IPYIIIIbI, BEICTPAaUBATh KOMMYHHUKATUBHOE B3aUMOJACUCTBHUE,
MPOSIBIISISt TOTOBHOCTH pa3peiiaTh KOH(PIUKTHI.

K konIity oOydenus B 9 KJiacce npeMeTHbIe pe3ybTaThl HA 6a30BOM YpOBHE
JOJDKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y OOYUaIOIIUXCSl YMEHUIL:

UCIOJIb30BaTh TMOHATHSA: CUCTEMa OTCY€Ta, MarepuaibHas TOYKa,
TPACKTOPHs, OTHOCUTEILHOCTh MEXaHUUYECKOTO IBWIKEHUS, nedopmarius
(ympyras, mjacTuyeckas), TpPEeHHE, IEHTPOCTPEMHUTENIbHOE YCKOPEHHE,
HEBECOMOCTh U TEPErpy3KH, LIEHTP TAKECTH, aOCOIIOTHO TBEPIOE TEIO,
IEHTP TSKECTH TBEPJIOTO Teila, paBHOBECHUE, MEXaHUYECKUE KOJIeOaHus 1
BOJIHBI, 3BYK, HWH(Pa3ByK U YJIbTPa3BYK, 3JICKTPOMArHUTHBIC BOJIHBI,
IIKajga 3JEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JAIbHO30PKOCTH,
CIIEKTPhI UCITYCKAHUS U TOTJIONICHUs, anb(da-, 6eTa- U raMMa-u3ydeHus,
W30TOIIbI, Si/IEpHAst SHEPreTHKa;



paznuyaTh SBJIEHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHENHOE
JBUKEHHE, PABHOYCKOPEHHOE MPSIMOJIMHEWHOE [BHKEHUE, CBOOOIHOE
MaJICHUE TEJI, PABHOMEPHOE JABUKEHHUE IO OKPYKHOCTH, B3aMMOJICHCTBUE
TeJ, PEaKTUBHOE NIBIKCHHE, KoJieOaTeabHOE ABUKEHUE (3aTyXarollue U
BBIHY>KJICHHbIE KOJIEOaHMsI), PE30HAHC, BOJIHOBOE IBUKEHHUE, OTPAXKEHUE
3BYKa, MPSAMOJIMHENHOE paCIpOCTPAHEHHUE, OTPAKEHUE U IPEIOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPaXXKEHHE CBETa, pa3joKeHue 0eIoro cBera B
CHEKTp M CJOXXEHHE CIEKTPaJbHbIX I[BETOB, JHCIEPCUSl CBETA,
€CTECTBEHHAasl PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHMYATOTO CIIEKTpa
U3ITyYEHHs1) TIO OMUCAHUIO UX XaPAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOUINX JaHHOE (PU3NYECKOE SIBIICHUE;

pacrmo3HaBaTh MPOSIBICHHUE M3YYECHHBIX (PU3MUECKUX  SIBICHUN B
OKpy’KarlieM Mupe (B ToM uucie (U3MUYECKUE SIBICHUS B MPUPO/IE:
IPWIKNBBI U OTJIUBBI, JBUKEHUE I1aHEeT COJIHEYHOM CUCTEMBI, pEaKTUBHOE
JBUYKEHUE JKUBBIX OpPraHU3MOB, BOCHPHUSTHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSACEHHE, CEHCMHMYECKHE BOJIHBI, I[yHaMH, 3XO, ILBETa Tell,
ONTHUYECKUE SIBJICHUS B MPUPOJE, OMOJOTHUECKOE AEWCTBHE BUIUMOTO,
yAbTPaUOIETOBOTO U PEHTIEHOBCKOTO M3IYyYEHUH, €CTECTBEHHbIN
PaAMOaKTUBHBIA (OH, KOCMUYECKHE JIyUd, PAJUOAKTHUBHOE H3IIyUYEHHUE
OPUPOJIHBIX MHUHEPAIOB, JIEWCTBHE pPAJAMOAKTUBHBIX W3Iy4YeHUH Ha
OpraHu3M 4YeJIOBEKa), MPU 3TOM IEPEBOJUTh NPAKTUYECKYIO 3a1ady B
y4eOHY0, BBIJIEISATh CYIECTBEHHBIE CBOMCTBAa (TIPU3HAKU) (PU3UUECKUX
SIBJICHUI;

OMHCHIBATh U3yUYEHHbIE CBOWCTBA TeNl U (hHU3MUECKUE SBICHUS, UCIIONb3YS
¢dbu3nueckue BeNUYMHBI (CpPelHssi U MIHOBEHHAs CKOPOCThb Tella MpH
HEPaBHOMEPHOM JBW)XEHUH, YCKOPEHHE, NEPEMEIICHUE, MYyTh, YIJOBas
CKOpPOCTb, CHWJIa TPEHHUS, CHJIa YIPYTOCTH, CHJa TSHKECTH, YCKOPEHUE
CBOOOJIHOTO TMaJieHHsl, BEC TeJa, HMIYJbC Tela, HUMITYJIbC CHIIBI,
MexaHuuyeckas paboTa W MOIIHOCTh, MOTEHLHUAJIbHAs SHEPrUs Teja,
NOAHATOTO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPIHs CHKATOU
NPYKUHbI, KUHETUYECKAs] DSHEPTUs, IIOJHAs MEXaHU4yecKas >SHeprus,
NEepUOJ U 4acToTa KoJieOaHUM, JUIMHA BOJIHBI, TPOMKOCTbh 3BYKa U BBICOTA
TOHA, CKOPOCTb CBETA, MOKa3aTellb MPEJIOMJICHUSI CPE/bl), IPU ONMUCAHUU
IPaBWJIBHO TPAKTOBAaTh (PU3MUECKUM CMBICT HCIOIb3YEMbIX BEJIUYHH,
0003HaueHHUs U E€AUHUIBI (PU3UUYECKUX BEIUYMH, HAXOAUTh (HOPMYIIbI,
CBSI3bIBAIOIIME JAaHHYIO (PM3UYECKYIO BEJIUYHMHY C JPYTMMU BEJIMYUHAMMU,
CTPOUTH rpaMKH U3YUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIMUMH;
XapaKTepU30BaTh CBOMCTBA Ted, (PU3UYECKUE SBIEHUS M MPOIIECCHI,
UCIIOJIb3YSl 3aKOH COXPAHEHHUs SHEPTHM, 3aKOH BCEMUPHOIO TATOTEHUS,



OPUHIMI CYyHEeprno3WIMU CWI, TPUHLUI OTHOCUTeNnbHOCTH [anmumes,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHHs] UMITYJbCa, 3aKOHBI OTPAKEHUS U
IPEJOMIICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO U MAaCCOBOI'O YHCEN
OpU SJIEPHBIX PEaKUusiX, MPU ATOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHA W 3allMChIBATh €r0 MaTeMaTUIECKOE BhIPAKECHHCE,

00BACHATH (PU3HUYECKHE MPOLECChl U CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CUTyalUil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATDH
IPUYMHHO--CIIEICTBEHHBIE  CBSI3U, CTPOUTh OOBSICHEHHE U3 2-3
JIOTUYECKHUX IIaroB ¢ OMOpPOi Ha 2—3 M3YYEHHBIX CBOWMCTBA (PU3UYECKUX
SIBIICHUH, PU3NIECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemiatb pacy€THele 3ajadd  (ONMpAOIIMEcs Ha CcHCTeMy U3 23
YPaBHEHUI), UCTIONB3YsI 3aKOHBI U (HOPMYJIbI, CBSI3bIBAIOIINE (DHU3HUECKUE
BEJIMYMHBI. HAa OCHOBE aHalIM3a YCJIOBHS 3aJjaud 3allUChIBATH KPaTKOE
yCIIOBUE, BBIBIATH HEJOCTAIONIME WM HU30BITOYHBIC JaHHbIC, BHIOUPATh
3aKOHBI U (OPMYJIIbI, HEOOXOIUMBIC IS PEIICHUS, POBOJUThH PACUETHI U
OLICHMBATh  PEAIMCTUYHOCTh TMOJYUYEHHOTO 3HA4YeHHS (PU3NUECKOU
BEJIMYMHBI,

pacrio3HaBaTh MpPOOJEMBbl, KOTOpPbIE MOXXHO PELIUTh IPHU [OMOIIH
($u3NYECKUX METOJOB, HUCHOJb3Yysl OINWCAHUE HCCIENOBAaHUs, BBIACIATDH
IPOBEPSEMOE NPENAINON0KEHUE, OLEHUBaTh IPABUIBHOCTh MOpPSAKA
NPOBEICHUSI  UCCIICOBAHMS, JIeNaTh  BBIBOJABI, HMHTEPIIPETUPOBATH
pe3yNbTaThl HAOMIOACHUH U OTIBITOB;

OPOBOAUTH OMNBITBI 1O HAOMIOAEHUI0 (PU3MYECKUX SBICHUM WIH
¢u3nyecKkux CBOMCTB Ten (M3yyeHHe BTOporo 3akoHa HpioToHa, 3akoHa
COXpaHEHMs DSHEPruu, 3aBUCUMOCTb IEepHoJa KOJEOaHWM MpPYyKUHHOTO
MasiTHUKa OT MAaccChl Ipy3a M KECTKOCTH MPY>XKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYIbl MAJIBIX KOJI€0aHUM, MPSMOJIMHEHHOE PAaCIIpOCTpaHEHUE CBETA,
pasiokeHne OeNoro CBeTa B CIEKTP, M3yUeHHE CBOMCTB M300paXEHUS B
IUIOCKOM 3€pKalie M CBOICTB H300pa)keHUs MpeaMeTa B coOuparouieit
JUH3e, HAOMIOJIEHUE CIUIOIIHBIX M JIMHEHYAThIX CIEKTPOB HW3ITYUYCHHS):
CaMOCTOSITEIBHO ~ COOMpaTh YCTAaHOBKY U3 HM30BITOYHOrO Habopa
o00opyZOBaHHS, OMNUCHIBATH XOJI ONBITAa H  €r0  pEe3yJbTaThl,
bopMyIHpPOBaThH BHIBOJIHI,

IPOBOAUTH NPU HEOOXOAMMOCTH CEPHIO MPSIMBIX M3MEPEHUM, OMpEIersis
CpelHee 3HauyeHUE U3MepsieMOl BeIUYMHBI ((OKYCHOE pacCTOSIHUE
coOuparoniel JUH3bI), OOOCHOBBIBATH BBIOOpP cIoco0a U3MEPEHUS
(M3MEpUTENBLHOTO MTpUbopa);

IPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEN (U3MYECKUX BEIUYMH C
UCIOJIb30BaHUEM MPSIMBIX H3MEPEHUN (3aBUCUMOCTh IMyTH OT BPEMEHHU



pU PaBHOYCKOPEHHOM JIBIDKCHHH 0€3 HadalbHOM CKOPOCTH, TEpHoja
KOJIe0aHU MaTeMaTHYeCKOTO MAasSTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yIjla OTPAKEHHUsI CBETa OT yIJIa MaJieHHs M yIyia MpeIoOMJIEHUS OT yria
najieHus1): TUTAaHUPOBATh HCCIENOBAaHUE, CaMOCTOSTEIHHO coOupath
YCTaHOBKY, (UKCHpPOBaTh PE3yJbTAaThl  IMOJTYYEHHOH 3aBUCUMOCTH
bu3nuecKkux BETWYMH B BUJE TAOMWI] U TrpadUKOB, J1€JIaTh BBIBOJLI IO
pe3yibTaTaM UCCIIeIOBAHNUS,

NPOBOJIUTh KOCBEHHbIE H3MEpPEHUs] (U3MUYECKUX BEIUUYUH (CpeaHsis
CKOPOCTh W YyCKOpPEHHE Tela TpPH PABHOYCKOPEHHOM JBUKCHUH,
YCKOpEHHE CBOOOJHOTO MaJcHUs, KECTKOCTh MPYXKHUHBI, KOd)PUIMEeHT
TPEHUSI CKOJILKEHUS, MEXaHW4yeckas padoTa M MOIIHOCTh, YacTOTa W
nepuoa  KojeOaHWii MaTeMaTHueCKoro ¥ MPYKHWHHOTO MAasTHHUKOB,
ONTHYECKass Ccujia coOuparIlel JIMH3bI, PagUOaKTUBHBIA  (DOH):
IUIAHUPOBATh M3MEPEHHUs, COOMpPATh JKCIMEPUMEHTAIHHYIO YCTaHOBKY M
BBITIOJTHITh U3MEPCHHUSI, CIIETysl MPEIOKEHHON WHCTPYKIIUU, BBIYUCIIATH
3HAUCHUE BEJIMUMHBI U aHATTM3UPOBATH MOITYYEHHBIE PE3yJIbTAThI C YUETOM
3aJJaHHOW NIOTPEIIHOCTH U3MEPEHUM;

co0JII01aTh MpaBUiia TEXHUKHU 0€30MaCHOCTHU MPHU padboTe ¢ 1a00paTOPHBIM
000opyI0BaHUEM;

paznuyaTh OCHOBHBIE NPU3HAKM M3YUYEHHBIX (PU3NYECKUX MOJIeNeH:
MaTepuaibHasi TOYKa, aOCOMIOTHO TBEPJOE TEJIO, TOUCUHBIM HCTOUYHHK
CBETa, JIy4y, TOHKas JIMH3a, IUJIaHETapHas MOJleJb aToMa, HYKJIOHHAas
MOJIENIb ATOMHOTO SAPa;

XapaKkTepU30BaTh MPUHIUIBI  JEHCTBUS W3YYCHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha HMX oOmnucaHus (B TOM 4YHUCIHE:
CIUJIOMETP, JATYUKHU TIOJIOKEHUS, PACCTOSHUS M YCKOPEHHsS, pPakera,
9XOJIOT, OYKH, TIEpUcKom, (oroammapar, ONTHYECKUE CBETOBOJIHI,
CHEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), WCMONB3ys 3HAHHUS O
CBOWCTBAaX (PU3WYECKMX SBJICHUM W HEOOXoaumble (U3NUECKHE
3aKOHOMEPHOCTH;

UCIIOJIB30BATh CXEMbI M CXEMAaTUYHBIC PUCYHKH U3YUYCHHBIX TEXHUUYECKHUX
YCTPOMCTB, M3MEPHUTENBHBIX MPUOOPOB U TEXHOJIOTHUYECKUX MPOILIECCOB
IpU pELIEHUH Y4eOHO--MPAKTUUECKUX 3a7ad, ONTHUYECKUE CXEMbl IS
MOCTPOCHHUS U300paKEHUH B INIOCKOM 3€epKajie U cOOMparoleil TNH3E;
OPUBOAUTH  NpUMEphl  (HAXOAUTh HH(POpPMALMIO O  OpHUMEpPax)
MPAKTUYECKOTO HMCIOIB30BaHMsS (DU3NUECKUX 3HAHWKA B TOBCEIHEBHOM
JKU3HU 71 oOecrieueHus1 6€30MacHOCTU MpH OOpallieHuu ¢ IpudopaMu U
TEXHUYECKUMU YCTPOMCTBAMM, COXPAHEHMSI 3JI0POBbS W COOJIOJCHUS
HOPM SKOJIOTMYECKOTO MOBEACHHSI B OKPY’KalOIIEH cpejie;



OCYUIECTBIATh MOUCK HWHGOpManuu (U3MUECKOTO COJAEpKaHUS B
HuTepHeTe, caMOCTOSITENHHO (HOPMYIHPYS MOMCKOBBINA 3allpoC, HAXOIUTh
INYyTH ONPEIEIICHNUs JOCTOBEPHOCTH MOJYYEHHONW MH(OpPMALMU Ha OCHOBE
UMEIOUINXCS 3HAHUN U JOMOJHUTENbHBIX UCTOYHUKOB,;

UCIIOJIb30BaTh NP BBIINOJHEHUHU YUYE€OHBIX 3a/laHUN Hay4YHO--IOMYJISIPHYO
JAUTEepaTypy  (U3NYECKOTO  COJACpKaHHs, CIPABOYHBIE MarepHalbl,
pecypcsol cetu MHTepHeT, BiageTh npuéMaMu KOHCIIEKTUPOBAHUSI TEKCTa,
npeoOpa3oBaHus HH(POPMaLUU U3 OJTHOM 3HAKOBOM CUCTEMBI B IPYTIYIO;
CO3/1aBaTh COOCTBEHHbIE MUCHbMEHHBIE U YCTHBIE COOOIICHHS Ha OCHOBE
uH(pOpMalMl W3 HECKOJbKHX HCTOYHUKOB (PU3MUECKOrO COAEpIkKaHMs,
nyOIMYHO MPEICTABISATh PE3YIbTaThl IPOEKTHON MIIM UCCIEA0BATEIHCKOM
NEeSITeNbHOCTH, TMpPH 3TOM TPaMOTHO  HCHOJb30BaTh  U3YUEHHBIH
NOHSATUUHBIN anmapar M3ydaemoro pasjena (U3UKA U COMPOBOKIATh
BBICTYIUICHHE TpE3eHTaleil ¢ yd4éToM OCOOEHHOCTEH ayAaUTOPHUH
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KosunuecTBO 4yacoB DJIeKTPOHHBbIE
Ne HaunmeHoBaHMe pa3jeioB H TeM (uudposBbIe)
Konrpoabusie | IIpakTnyeckue
n/n NporpaMMmbl Bcero oOpa3oBaTte/ibHbIE
padoThI padoThI
pecypcebl
Pa3nen 1. ®usuka u eé posib B IO3HAHUHN OKPY KAKOIIEr0 MUpPa
but6mmorexa [IOK
1.1 ®dusurka - HayKa o oJe 2
H3HKa - Hayka O IPHpoA https://m.edsoo.ru/7f416194
1.2 du3nyeckue BEITHNINHEI 2 1 bubmmorexa HOK
https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAYYHBIM METO/ ITO3HAHMS 2 1 bubmorexa LOK
) y A https://m.edsoo.ru/7f416194
Nroro no pazgemny 6
Paznen 2. [lepBoHayaibHble CBeJleHUs 0 CTPOEHUH BellecTBa
bubnnotexa IIOK
2.1 C 1
Tpoerme Betectsa https://m.edsoo.ru/7f416194
29 J[BM>KeHVE U B3aUMOJICHCTBUE YaCTHII ) 1 bub6mmoteka [IOK
' BEIECTBA https://m.edsoo.ru/7f416194
but6mmorexa [IOK
2.3 A 2
rperaTHbIE COCTOSHUSI BEIIECTBA hitps://m.cdsoo.rw/ 7416194
Hroro no pazneny 5
Paznen 3. /IBu:keHHe U B3aMMOJIeHCTBHE TeJl
3.1 MexaHuuecKkoe IBU)KEHHE 3 bubnuorexa LOK
https://m.edsoo.ru/7f416194
32 Nuepuus, macca, IIIOTHOCTh 4 1 bubnnotexa IIOK



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

https://m.edsoo.ru/71416194

but6mmorexa [IOK

33 Cuina. B 14 2
g, BHAR CH https://m.edsoo.ru/7f416194
Hroro no pasgeny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, ;KUAKOCTEH U ra3oB
41 [Hasnenue. [lepenayua napneHus TBEPABIMU 3 bubnuortexa [JOK
' TeJaMHU, )KUJIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bubnnotexa IIOK
4.2 5
JlaBreHne KAKOCTH https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
4.3 ATmocheproe faierne 6 https://m.edsoo.ru/7f416194
44 JleiicTBUE )KUAKOCTH U ra3a Ha NOTPYKEHHOE 7 3 bubnuortexa [JOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Nroro no pazgemny 21
Pa3nes 5. PaGora m MomiHOCTB. JDHeprust
but6mmorexa [IOK
5.1 Pa6 3 1
aboTa i MOTAROCTS https://m.edsoo.ru/7f416194
bubnnotexa IIOK
5.2 IT 5 1
POCTRIC MEXAHUSMET https://m.edsoo.ru/7f416194
but6mmorexa [IOK
53 M 4 1
exairieckas sneprus https://m.edsoo.ru/7f416194
Hroro no pasgeny 12
PesepsHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KIIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM undpoBbie
Ne i/m P Kontpoabusie | IlpakTuyeckue (upp )
MPOrpaMMbl Bcero oOpa3oBaTeJibHbIE
padoThbI padoThl
pecypcebl
Pasznen 1. TemioBble siBJIeHUs
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 bubsmorexa LOK
' P HI https://m.edsoo.ru/7f4181ce
but6mmorexa [IOK
1.2 T 21 1 5
CTOBHIE IPOTECCHl https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Paznen 2. JinekTpuyeckne 4 MATHUTHDIE SIBJICHUS
21 DNeKTpUUeCKue 3apsabl. 3apsLKeHHBIE Tesa 7 ) bubnuoreka [JOK
' U UX B3aUMOJEICTBHE https://m.edsoo.ru/7f4181ce
but6mmorexa [IOK
2.2 I1 5 5 20 1 7
OCTOSIHHBIN AJIEKTPUUECKUM TOK hitps://m.cdsoo.rw/7f418 1ce
2.3 MarHuTHbBIC SBICHUS 6 1 1.5 bubmorexa OK
https://m.edsoo.ru/7f4181ce
bubnnotexa IIOK
2.4 2 4
FICKTPOMATHHTHAT HHAYKIHIA https://m.edsoo.ru/7f4181ce
Hroro no pasgeny 37
Pe3epBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJTIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
HaumMeHoBaHMe pa3iesioB U TEM uudpoBbie
Ne i/m P Kontpoabusie | IlpakTuyeckue (upp )
MPOrpaMMbl Bceero oOpa3oBaTeJibHbIE
padoThbI padoThl
pecypcebl
Pa3gen 1. Mexanuuyeckue siBJeHUS
L1 MexaHn4ecKoe JIBUKECHUE U CIIOCOOBI €0 10 ) bubnnotexa IIOK
' ONMCaHUs https://m.edsoo.ru/7f41a4a6
1.2 B3aumonelicteue e 20 1 3 bubnuorexa LIOK
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPaHEHUs 10 3 bubmmorexa OK
https://m.edsoo.ru/7f41a4a6
Nroro no pazgemny 40
Pa3nen 2. Mexannuyeckue KoJ1e0aHus U BOJIHbI
2.1 MexaHn4ecKre KojaeOaHus 7 3 bubmmorexa HOK
https://m.edsoo.ru/7f41a4a6
bubnnotexa IIOK
2.2 MexaHHYeCKHEe BO .3 8 1 3
XAHITACCIHE BOJHEL IBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pa3znen 3. DiieKTpOoMarHuTHOE 1M0JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI
31 DNEeKTPOMarHuTHOE MOJIe U 6 5 bubnuorexka HOK
' JJICKTPOMArHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Nroro no pazgemny 6
Pa3nen 4. CBeToBbBIE ABJIEHUS
4.1 3aKOHBI paCIPOCTPAHECHUS CBETA 6 2 bubnuorexa HOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

bu6mmorexa [IOK
4.2 JI 0 6 3
HHSELH OITHAECIHe pHOOPH! https://m.edsoo.ru/7f41a4a6
bubnnotexa IIOK
4.3 P o 3 2
a3NokKeHue OeJIoro CBEeTa B CIIEKTP hitos://m.edsoo /741 ada6
Uroro no pazneny 15
Pa3znen 5. KBanToBbI€ siBJIeHUSI
bubnnotexa IIOK
5.1 Ncnyckanue u morioiieHre cBeTa aroMoM 4 1 hitps://m.cdsoo.r/7 f41 adat
bubnnotexa IIOK
5.2 C 6 1
TPOCHHUE aTOMHOTO Sipa https://m.edsoo.ru/7f41a4a6
but6mmorexa [IOK
53 A 7 1
FICPHBIC peartin https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTEIbHO-0000 1A OIINIE MOY I
6.1 [ToBTOpeHue u 0000IIEHNE COACPIKAHUS 9 ) bubnuortexa [JOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6




ITIOYPOYHOE IINTAHUPOBAHHME
7 KIIACC

KoaudecTBO 4acos 3.J'IeKTp0HHLIe

Ne Hara nuppoBbIe

Tema ypoka Kontpoabubie | IlpakTuyeckue
n/n Bcero u3ydeHusi | o0pa3oBaTejbHbIE

padoThI padoThI pecypes:

®u3nka — HayKa 0 IPUPOLE.
SIBneHus npupoIbl

2 dusnueckue ABICHUS 1

duznyeckue BEIMIUHBI U UX
HU3MCPCHUC

VYpok-uccnenosanue "M3mepenue
TeMIIepaTypbl IPH TOMOLIH
KHUJIKOCTHOTO TEPMOMETpA U JaTIHKA
TeMneparypbl"

MeTobl HAyYHOTO TTO3HAHHUSL.
5 Onucanne PU3NIECKHUX SIBJICHUMN C 1
MTOMOIIBIO MOJIENeH

bu6nmunoreka [IOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "[Ipoepka
THITOTE3BI: TATBHOCTD MOJIETA MApHKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM
0oJb111e, UeM OO0JIbIIIE BbICOTA ITycKa"

Crpoenue BemecTBa. ONBITHI,

bu6nmunoreka [IOK
7 JIOKa3bIBAIOIINE JUCKPETHOE 1

https://m.edsoo.ru/ff09fe0a

CTPOCHHUE BCIICCTBA

bu6nmunoreka [IOK

8 1
JIBIOKCHHE HaCTHIL BEICCTBA https://m.edsoo.ru/ff0a013e



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

YPOK—I/ICCHGHOBaHI/Ie «OTBITHI 1O

9 Ha0JII0IEHUIO TETUIOBOTO PACIIMPEHUS
ra3oB»
10 ArperatHble COCTOSIHHS BEILIECTBA
OcoOeHHOCTH arperaTHbIX COCTOSHUMN
1 BOJIbI. O0001IIEHNE 10 pa3ety bubnuortexa [JOK
«llepBoHa4aNbHBIE CBECHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHH BEIIECTBA
MexaHn4eckoe IBUKEHUE.
12 PaBHOMEpHOE U HEpaBHOMEPHOE bubmorexa OK
https://m.edsoo.ru/ff0a05¢6
JBUKEHUE
bubnnorexa [IOK
13 Ckopocts. Enunuisl ckopoctu hits://m.edsoo.ru/f0a079¢
14 Pacuer nmyT ¥ BpeMeHU IBUKECHUS bubmmorexa LOK
https://m.edsoo.ru/ff0a0ae4
15 Nuepuusa. Macca — mepa bubnuoreka [JOK
WHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
16 IInotHOCTE BemecTBa. PacueT Mmacchl bubnnorexa [IOK
1 00beMa Tejia Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGoparopnas pabota «OnpenenecHue
IJIOTHOCTU TBEPOTO TEJIay
13 Pemenne 3agau no teme "IInoTHOCTE bubnnorexa [IOK
BemecTBa" https://m.edsoo.ru/ff0al23¢
Cuina Kak XxapakTepuCTHKA
19 B3auMoaeiicTeud Tein. Cuiaa
ynpyroctu. 3akoH ['yka
20 JlaGoparopnas pabota «M3ydeHue

3aBUCHUMOCTH PACTAKCHUA



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

(medpopmanum) Mpy>KHUHBI OT
MIPUII0KEHHOU CHIIBD»

21 [[ABnenne Tsarorenus. Cuia TSHKECTH
CBsi3b MEXKy CHIION TSHKECTH U
. Y bu6nmunoreka [IOK
22 Maccoil Tena. Bec tena. Pemenne
" " https://m.edsoo.ru/ff0al778
3aga4 no teme "Cuia TSHKeCTH

7 Cuna TsDKeCTH Ha JpYTHX IUIaHeTax. bubnmnoreka [JOK
DuU3NUECKUE XapAKTEPUCTUKH TTAHET https://m.edsoo.ru/ff0al1502

bubnnorexa [IOK

24 Hszmepenue cui. Jlunamome

P a P https://m.edsoo.ru/ff0al8cc
bu6nmunoreka [IOK

25 Bec tena. HepecomocTh

https://m.edsoo.ru/ff0al778
CrnoxeHue ABYX CHJI, HAIIPABJICHHbBIX
26 10 OJIHOM TIPSIMO buGmmotera [IOK
. p ’ https://m.edsoo.ru/ff0ala70
PaBHoelicTBy OIS CHIT

27 Pewenne 3aau no reme
"PaBHOneicTBYIOIIas crt"

)3 Cuna tpenus u e€ Bubl. TpeHue B bubnmnoreka [JOK
MPUPOJE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas pabora «3yuenue
3aBUCHUMOCTHU CUJIBI TPEHUS

bubnnorexa [IOK
29 CKOJIBKCHHUS OT CUJIbI IaBJICHUS 1
https://m.edsoo.ru/ff0alcc8
XapakTepa CONPUKACAIOIINXCS
IMOBEPXHOCTEI»

30 Pemienne 3anau Ha onpeaeneHue
PaBHOJECHCTBYIOLIEN CHJIBI

31 Pemenne 3agau mo Temam: «Bec bu6mmoTexa [IOK
tenay, «['padudeckoe nzo0pakeHne https://m.edsoo.ru/ff0alde0



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

CHII», «CI/IJ'IBI», ((PaBHOﬂeﬁCTBymmaH
CHII»

KonTponbHas paborta o temam:
«MexaHunueckoe ABMXKeHHE», «Macca,

32 IUIOTHOCTEY, «Bec Temay,
«I"padmueckoe n300paskeHUE CHIT»,
«Cub
13 HaBnenue. CriocoObl yMEHBIICHUS 1 bu6mmoTexa [IOK
YBEIUYECHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenue raza. 3aBUCHUMOCTb
34 aBJICHUS ra3a oT 00bEMa buGmmotera [IOK
8 ’ https://m.edsoo.ru/ff0a2376
TeMIepaTypbl
Ilepenada gaBineHUS TBEPALIMHU
peata i PA bu6mmoTexa [IOK
35 TeJIaMH, JXUAKOCTSIMH U Ta3aMH.
https://m.edsoo.ru/ff0a25b0
3akoH [lackans
36 JlaBlieHHE B )KUIKOCTH U Ta3e, bubnuoreka [JOK
BbI3BAHHOE JE€MCTBUEM CHJIIBI TSIKECTHU https://m.edsoo.ru/ff0a2718
37 Pemrenue 3aga4d mo teme «/laBineHue B bubnnorexa [IOK
KHIKOCTH U Ta3e. 3akoH Ilackams» https://m.edsoo.ru/ff0a2826
bubnnorexa [IOK
38 Coolmarommecs cocy bl
ATt ya https://m.edsoo.ru/ff0a2970
39 IMuapaBanueckuii mpecc buGmmotera [IOK
AP p https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopmHeBoi
JKMJIKOCTHBIM HAcOC
41 Atmocdepa 3eMild U IPUYUHBI €€ bubnunoteka [IOK
CYILECTBOBAHMUS https://m.edsoo.ru/ff0a2bSa
42 Bec Bo3nyxa. ATmMochepHoe bubnuoreka [IOK



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

JTaBJICHUE https://m.edsoo.ru/ff0a2b5a
N3mepenue atMochepHOro JaBiIeHMUSL. bubnmnoreka [JOK
43 OnbiT Toppuuesiu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTb aTMOC(EPHOTO
44 JIaBJICHUSA OT BBICOTIj)HI;.I[ YPOBHEM bubmmorexa HOK
https://m.edsoo.ru/ff0a2fc4
MOpst
45 Bapometp-anepoua. AtmocdepHoe bubnmnoreka [JOK
JIaBJICHUE HA PA3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenne 3amada mo reme "
AtmocdepHoe naBieHue"
JlelicTBUE )KMIKOCTH U ra3a Ha
47 MOTPYKEHHOE B HUX TEJO. buGmmotera [IOK
https://m.edsoo.ru/ff0a3276
ApxumeznoBa cuia
Jlaboparopnas pabora «OnpeneneHue
43 BBITAJIKUBAIOIICH CHUIIBI, bubnnorexa [IOK
JNEHCTBYIOIIEH Ha TEJIO, IOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B JKHJIKOCTB»
JlaGopartopnas pabota o Teme
4 «HccnengoBanne 3aBUCUMOCTH Beca bu6nmnorexa [IOK
? Tena B BOJE OT 00bEMa MOrpyKEHHON https://m.edsoo.ru/ff0a3514
B JKHJIKOCTb YaCTH TEJa»
bu6nmunoreka [IOK
>0 Hnasastie ex https://m.edsoo.ru/ff0a3a96
Jlaboparopnas pabora
51 "KoHcTpyupoBaHue apeoMeTpa Uin
KOHCTPYUPOBAHUE JIOJAKU U
omnpenaeneHue e€ rpy3onoabEMHOCTH"
52 Penrenue 3amau mo remam: «IlnaBanue bu6nmunoreka [IOK



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

cynoB. Bo3agyxonnasanue»,
«/JlaBieHue TBEPABIX TN, JKUIKOCTEH
U Ta30B»

https://m.edsoo.ru/ff0a3654

KonTponbHas pabora no teme

53 «JlaBneHHe TBEPABIX TEIl, KUJKOCTEMN

Y Ta30B»
bubnnorexa [IOK

>4 Mexannieckas padora https://m.edsoo.ru/ff0a3{82

bu6nmunoreka [IOK

55 Momsocts. EAMHUIEI MOITHOCTH hitps://m.cdsoo.ru/fl0a3 82
Ypoxk-uccnegopanue "Pacuér

56 MOIIIHOCTH, pa3BUBAaEMOM MpHU 1
noanéMe o jectauie"

57 IIpocTsie MexaHU3MBI. Phryar.

PaBHOBecHe cuit Ha peryare
Prruaru B TexHUKe, OBITY U IPUPO/IC.

53 JlaGopartopnas paboTa 0.5 bubnmnoreka [JOK
«HccnenoBanne yciuoBUM paBHOBECHS https://m.edsoo.ru/ff0a478e
pbryara

59 Pemrenue 3aga4d mo teme «Y Cl1OBUSI bubnnorexa [IOK
paBHOBECHSA pbIUAra» https://m.edsoo.ru/ff0a48a6
KoadunuenT nonesnoro nercTpust

60 MexaHu3Ma. JJaboparopHas pabota 0.5
«3mepenne KIIJ] HakmoHHOM
TJTOCKOCTH

61 Pemenue 3amau mo teMe "Pabora, bubnnoreka [IOK
MotHoCTh, KIT/" https://m.edsoo.ru/ff0a4c48

62 MexaHuyeckas SHEprus. bubnuortexa [JOK



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48

Kunetnueckas 1 noTeHIMalbHas
SHeprus

https://m.edsoo.ru/ff0a4252

63

3akoH COXpaHCHUA MEeXaHUYEeCKOM
OHCPIUHU

bubnnorexa [IOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIEPUMEHT MO TEME
"JKcnepUMEHTalIbHOE ONpeAeICHUE
U3MEHEHUs KUHETUYECKOU U
MOTEHLIMAJIBHOW SHEPTUU IIpU
CKaThIBAHMM TeJIA [10 HAKIIOHHOM
miockoctn"

65

KonTponbHas pabora no teme
«PaboTa 1 MOITHOCTb. DHEPTHD)

66

Pesepsublit ypok. Pabota ¢ Texctamu
o teMe "MexaHuuecKoe ABIKeHue"

bubnnorexa [IOK
https://m.edsoo.ru/ff0adee6

67

PesepBHbIii ypok. PaboTa ¢ Tekctamu
o teMe "JlaBieHue TBEPIBIX TEJl,
SKUIKOCTEN U ra3os"

bu6nmunoreka [IOK
https://m.edsoo.ru/ff0a4 ffe

68

Pesepsublit ypok. Pabota ¢ Texctamu
o Teme "Pabota. MOITHOCTb.
Oueprus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

12



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KIIACC

KosauvecTBo yacon DJIeKTPOHHbIE
(]
Jl:;'“ Tema ypoka Beero Kontpoabubie | IlpakTuyeckue fl[:;“;lEHl/lﬂ :g:;::;feﬂbnme
padoThbI padoThbI pecypest
OCHOBHBIE TI0JIOKEHUSI MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUHU U UX OIBITHBIE 1 Bubmmorexa [IOK
https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazMep aTOMOB M MOJIEKYJI 1
3 Moaenu TBEpAOTO, KUAKOTO U 1 bubnmnoreka [JOK
ra3000pa3HOr0 COCTOSTHUI BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBbsicHEHUE CBOICTB TBEPOTO,
4 KHUKOTO U Ta3000pa3HOr0 COCTOSIHUI )
BEILIECTBA HA OCHOBE IMOJIOKEHU N
MOJIEKYJISIPHO-KMHETUYECKON TEOpUHU
5 Kpucrannuueckue u amopdHble Tena 1 bubmmorexa LOK
https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KallWUISIPHOCTD. | bubnmnoreka [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe paclMpeHue U cxxaTue 1 butmmorexa LOK
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TEeMIEpaTypbl CO
8 CKOPOCTBIO TETUIOBOT'O JIBHKEHHS 1
YaCTUIL
9 BryTtpennss sneprus. CriocoObl | bubnmnoreka [JOK
W3MEHEHUS BHYTPEHHEW SHEPTUU https://m.edsoo.ru/ff0a5c60
10 Bunael Tertonepenaun 1 bubnnorexa [IOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

https://m.edsoo.ru/ff0a6412

Ypok-koHpepenuus "lIpakTuyeckoe

1 HCII0JIb30BAHUE TETIOBBIX CBONCTB bubnuoreka [IOK
BEIIECTB U MATEPHUAIIOB B IEISIX https://m.edsoo.ru/ff0a65c0
sHeprocOepekeHus"

12 KonmdecTBo TeIIOTEL. Y AeIbHAS bubnnorexa [IOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHEHHE TEIIOBOTO OaslaHca. bubnmnoreka [JOK
TennooOMeH U TENJI0BOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabora

14 "UccnenoBanue IBICHUS bubnnorexa [IOK
TEII000MEHa IIPU CMEUIMBaHUU https://m.edsoo.ru/ff0a6a98
XOJIOJIHOU U ropsiueit BobI"

Pacuer xonmuecTBa TEIIOTHI,

15 HE00X0MMOTO ISl HarpeBaHUs Teja
Y BBIICIISIEMOTO UM IIPH OXJIAKICHUU

16 JlaGopartopnas pabota "OnpenencHue bubnmnoreka [JOK
yIeJIbHOM TETJIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIUINBA. Y IeibHas TeIIoTa bubnuortexa [JOK
Cropanus https://m.edsoo.ru/ff0a7bSa
[InaBneHue u oTBEpAEBaHUE

18 KPUCTAIINUECKUX TeJ. Y AelbHas bubmmorexa LOK

P ' https://m.edsoo.ru/ff0a71d2
TEIJI0TA IJIABJICHUS

19 Jlaboparopnas pabora "OnpeneneHue bubnmnoreka [JOK
YIEIbHOM TEIUTIOTHI TUIaBJICHUS Ibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpazoBaHre u KOHICHCAIIHS. bubnmnoreka [JOK
Ucnapenne https://m.edsoo.ru/ff0a740c

21 Kunenue. YaenpHas TemioTa bubnnoreka [IOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

napooOpa3oBaHUs U KOHJIEHCALUH.
3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUSI
0T aTMOC(EpHOTO0 J1aBIECHUS

https://m.edsoo.ru/ff0a786¢

22

Bnaxxnocts Bo3myxa. JlabopaTtopHas
paboTa "OnpeneneHue
OTHOCHUTEJIbHOM BIIQXKHOCTH BO3ayxa"

bu6nmunoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemrenue 3aga4d Ha OMpCACJICHUC
BJIAJKHOCTH BO3JyXa

24

[TpuHIMIBI paOOTHI TEMIOBBIX
neurateseid. [laposas TypOuHa.
JIBurarenap BHyTPEHHETO CTOpaHUs

25

KIIJI TeniioBoro JBUTATES.
TerutoBble IBUTATENN U 3a1UTA
OKpYXKaruIeil cpeapl

bubnnorexa [IOK
https://m.edsoo.ru/ff0a7c7c

26

3akoH COXpPAaHCHHA U IPCBPAIICHHUA
OHCPTIUHU B TCINNIOBLIX IIPOIECCax

27

[ToaroroBka Kk KOHTPOJIBLHOU paboTe
o TeMe "TemnoBble IBICHUS.
N3menenune arperaTHbIX COCTOSTHUIN
BemecTna"

bubnnorexa [IOK
https://m.edsoo.ru/ff0a832

28

KonTponbHas pabora no teme
"TemoBble ABJIeHUA. MI3MeHeHue
arperaTHbIX COCTOSIHUI BemecTBa"

bubnnoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

Onektpuzanus Tei. J[Ba ponaa
ANEKTPUYECKUX 3aPsI0B

30

VYpoxk-uccienoBanue "DneKkTpusanus
TeJI UHAYKUUEH U IIPU
CONPUKOCHOBEHUN"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

31 BzaumonelicTBre 3apsiKEHHBIX TeE. bu6nmunoreka [IOK
3akoH Kynona https://m.edsoo.ru/ff0a87¢4
DneKTpruYecKoe Ioe.
1 HanpsikeHHOCTb 3JIeKTPUYECKOTO bubnuortexa [JOK
noJis. [TpuHIun cynepnosunuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKUX TOJIeH
Hocurenu snekTpuueckux 3apsiioB.
33 OnemeHTapHbIi 3apan. CtpoeHue
aToma
34 [IpoBOAHMKY W TUAIEKTPUKHU. 3aKOH bubnmnoreka [JOK
COXpaHEHUS JIEKTPUUYECKOTO 3apsiia https://m.edsoo.ru/ff0a8et6
35 Pewienue 3a1au Ha npuMeHeHUE bubnuorexa [JOK
CBOMCTB JJIEKTPUYECKHX 3aps 0B https://m.edsoo.ru/ff0a90cc
DNEeKTpUYECKUI TOK, yCIOBUS €r0
36 cyuiectBoBaHus. IcTouHMKH bubmmorexa LOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
37 JlercTBUA 3IEKTPUUECKOTO TOKA bu6mnorexa [TOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "JlefictBue
38 ANEKTPUUECKOTO TO0JIsI HA TPOBOHUKHU 1
U AUDIIEKTPUKH"
19 DJIEKTPUYECKU TOK B MeTasIax, bubnmnoreka [JOK
JKUJIKOCTSX U ra3zax https://m.edsoo.ru/ff0a9838
40 DnekTpuyeckas 1enb U €€ COCTaBHBIC
4acTH
Cuna Toka. JJaboparopHas pabora
41 "U3MepeHue u perympoBaHue CUITbI 0.5 bubmorexa LOK
https://m.edsoo.ru/ff0a8bd6

TOKA"



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

BHGK’I’pI/ILICCKOC HaIpsAKCHUC.

Bonst™erp. JlabopaTopnas pabora bubnnotexa [IOK

42 " 0.5
H3mepenue u perynupoBaHue https://m.edsoo.ru/ff0a%e14
HanpsoKeHus "

43 ConpoTuBieHUEe MPOBOIHUKA. bubnmnoreka [JOK
VY ienpsHO€ CONMPOTUBIIEHHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnast pabora "3aBUCUMOCTh

44 AIEKTPUYECKOTO COMPOTUBIIEHUS 1 bubnuortexa [JOK
IIPOBOJHHUKA OT €T0 JJIUHBI, IUIOIIAIH https://m.edsoo.ru/ff0aa738
IIOTNIEPEYHOTO CEYEHUs U MaTepuana"
3aBUCUMOCTb CUJIbI TOKA OT

45 HanpspkeHust. 3akoH OMa 1151 yyacTka bubmorexa OK

https://m.edsoo.ru/ff0aad44a

Lenu
Jlaboparopnas pabora
"UccnenoBanue 3aBUCUMOCTH CHUJIBI

46 TOKa, UAYIIEr0 Yepe3 pe3ucTop, OT 1 brbmmorexa OK

https://m.edsoo.ru/ff0aa04e

CONPOTHUBIICHUS PE3UCTOPA U
HanpspKeHUs Ha pe3ucTope”

47 [TocnenoBarenbHOE U AapalIeIbHOE
COCMHEHUS MPOBOIHUKOB
JlaGopartopnas padota "IIpoBepka

43 MpaBUIa CIOKEHHS HAMPSKEHUW MPH 1 bubnmnoreka [JOK
MOCJIEOBATENBHOM COEIUHEHNH IBYX https://m.edsoo.ru/ff0aaas58
pe3uctopoB”
Jlabopatopnas pabora "[Iposepka

49 MpaBwiia JJisl CUIbl TOKA PHU 1 bubnnorexa [IOK
apajuleJIbHOM COESIMHEHUHU https://m.edsoo.ru/ff0aadle

pe3ucTopoB”



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenue 3amau Ha INPpUMCHCHHUC

50 saxoma Ona a3 oro bu6mmorexa [IOK
koHa OMa 1 pa3IuyHOr
p https://m.edsoo.ru/ff0aaf8a
COCIMHEHUS MPOBOIHUKOB
51 PabGoTa 1 MOIITHOCTB JIEKTPUUECKOTO bubnnorexa [JOK
Toka. 3akoH Jlxoyns-Jlenua https://m.edsoo.ru/ff0ab124
Jlaboparopnas pabora "OnpeneneHue
52 a00TBI X MOIITHOCTH DJIEKTPUIECKOTO bubmmotexa LOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DNeKTpUYECKHE TSN U MTOTPEOUTENIN
53 SJIEKTPUYECKOUN PHEPTUU B OBIT bubnuorexa LIOK
P P Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanue
[ToaroroBka Kk KOHTPOJIBLHOU paboTe
10 TeMe "DIeKTpUUECKHE 3aps/bl.
bubnnorexa [IOK
54 3apspKEHHBIE TENa U UX
N . https://m.edsoo.ru/ff0abd2¢c
B3auMoaeiicTBus. I10CTOSHHBIN
JIEKTpUYECKUH TOK"
KontposbHas pabota o teme
"DIEKTPUUECKHE 3aPAILL.
55 3a i? o Tena P bu6mmorexa [{OK
SOKEHHBIE TEIa U UX
p . . https://m.edsoo.ru/ff0abea8
B3auMoaeiicTBus. I1oCcTOAHHBIN
JIEKTpUYECKUH TOK"
56 ITocTosTHHBIC MAarHUTHI, X
B3auUMOeiCTBHE
57 VYpok-uccnenosanue "U3yuenue bubnuortexa [JOK
OJIEN MOCTOSHHBIX MAaruHuToB" https://m.edsoo.ru/ff0ac3d0
MarnuTtHoe 1oJjie. MaruuTHoe 110Jie
58 3eMiIH U €ro 3HaueHUe U )KU3HU Ha bubmmorexa LOK
https://m.edsoo.ru/ff0acOba

3emie



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
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https://m.edsoo.ru/ff0abd2c
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59

OnbIT Opcrena. MarHuTHOE o€
ANEKTPUUECKOTO Toka MarautHoe
M0JI€ KaTYIIKH C TOKOM

bu6nmunoreka [IOK
https://m.edsoo.ru/ff0acl1d2

60

[IpuMeHeHue 37IeKTPOMarHuTOB B
texHuke. JlabopaTopHas paboTa
"N3ydeHue neicTBUSI MAarHUTHOTO
0JIs Ha MPOBOJIHUK C TOKOM"

0.5

bu6nmnorexa [IOK
https://m.edsoo.ru/ff0ac74a

61

DneKTpOoABUTraTEND IOCTOSIHHOTO
ToKa. Mcrons3oBanue
JIEKTPOABUTATEIEH B TEXHUUECKUX
YCTPOMCTBAX U HAa TPAHCIIOPTE.
Jlaboparopnas pabora
"KoHCcTpyupoBaHue U U3yueHue
paboThI ANIeKTpOABUraTENS"

bubnnorexa [IOK
https://m.edsoo.ru/ff0ac86¢

62

OnbiTel apazes. 3aKoH
AIEKTPOMATHUTHON MHTYKIUH.
[IpaBuno Jlenna

63

Onektporeneparop. CriocoObl
MOJIYYeHHUS DJIEKTPUUECKOI SHEPTUu.
DJeKTpOCTaHIIUU Ha
BO300OHOBJISIEMBIX HCTOYHHKAX
SHEepPTUu

64

[ToaroroBka Kk KOHTPOJIBLHOU paboTe
10 TeMe "DIeKTpUUECKHe U
MarduTHLIE IBICHUS"

65

KonTponbHas pabora no teme
"DeKTpUYECKUE U MarHUTHbIE
sABieHus"

bu6nmunoreka [IOK
https://m.edsoo.ru/ff0acb14

66

Pesepsublit ypok. Pabota ¢ Texctamu

bubnnorexa [IOK



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

o teMme "TermnoBele sgBieHus"

https://m.edsoo.ru/ff0acc5e

Pesepsublit ypok. Pabota ¢ Texctamu

67 o teme "IlocTosIHHBIN 1 bubmorexa HOK
N " https://m.edsoo.ru/ff0acdc6d
AIEKTPUUECKUI TOK
68 Pesepsublit ypok. Pabota ¢ Texctamu )
1o Teme "MarauTHbIe SBICHUS"
OBIIEE KOJIMYECTBO YACOB I10 68 145

I[TPOT'PAMME



https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJTIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
(]
Jl:;'“ Tema ypoka Beero Kontpoabubie | IlpakTudyeckue i[:;:ennﬂ :)Ig;)bal;‘():;fenbnme
padoThbI padoThbI pecypest

| MexaHnueckoe IBUKEHHUE. |
MarepuanbHas TOUKa

) Cucrema orcueta. OTHOCHUTEIILHOCTh 1 bubnnorexa [IOK
MEXAHUYECKOTO IBUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE TPAMOIIMHEITHOE 1 bubnmnoreka [JOK
JIBUKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHomepHOE npsiIMOJIMHEHHOE

4 nBikenne. CpeHssi © MTHOBEHHAS 1
CKOpOCTh

5 [IpssMonuHEHOE paBHOYCKOPEHHOE 1 bubnnoteka [IOK
JIBHKECHHE. Y CKOPEHHE https://m.edsoo.ru/ff0ad8d4
CkopocTh IPSIMOJIMHEHHOT O

6 PaBHOYCKOPEHHOI'O JIBUKEHHS. 1
I'padux ckopocTu
JlaGoparopHnast pabota "OnpeneneHue

7 YCKOpPEHHUS Tesa Ipu | 1 bubnuortexa [JOK
PaBHOYCKOPEHHOM JBHXKCHUU 110 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM TUI0CKOCTH"

2 CBo0OonHoe nanenue teir. OIbITh |
lNanunes

9 PaBHOMEpPHOE ABUKEHHE 110 1 bubnmnoreka [JOK
oKkpy>kHOCTH. [Iepuon n gacrora https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOpamenus. JInHeiHas u yrioBas

CKOPOCTH
10 [lenTpOoCTpeMUTEILHOE YCKOPEHUE
1 ITepssiii 3akoH HproToHa. Bexrop bubnnoteka [IOK
CHITBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HrloToHa. bubnmnoreka [JOK
PaBHOpElCTBYIOIIIAS CUTia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3axoH HproToHA. bubnmnoreka [JOK
Cyrnieprio3uiust Cui https://m.edsoo.ru/ff0ac982
14 Pemenune 3aga4y Ha npuMEHEHUE bubnmnoreka [JOK
3aKkoHOB HproTOHA https://m.edsoo.ru/ff0aebbe
bubnuortexa [JOK
15 Cuna ynpyrocti. akon 'yka https://m.edso:)_.[ru/faneca?_
16 Pewenue 3anau no reme «Cuita
YIPYTOCTHY
17 Jlabopartopnas pabota «OnpeneneHue bubnuortexa [JOK
JKECTKOCTH MIPY>KUHBI» https://m.edsoo.ru/ff0aece28
bubnnorexa [IOK
18 Cuna Tpenus https://m.edsoo.ru/ff0af738
19 Pemenune 3agau mo teme «Cuia bubnuoreka [JOK
TPEHUD https://m.edsoo.ru/ff0afa26
20 JlaGoparopHnast pabota "OnpeneneHue bubnmnoreka [JOK
KOA(pPULIMEHTA TPEHUSI CKOJIbKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3amad mo teMe "3aK0OHEBI
21 Hprorona. Cuna ynpyroctu. Cuna bubmorexa OK
" https://m.edsoo.ru/ff0afb8e
TpeHus
2 Cuia TSKECTH 1 3aKOH BCEMHPHOTO bubnuortexa [JOK
TATOTCHHS. Y CKOPEHHE CBOOOTHOTO https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

nmaacHusa

VYpok-koHpepeHnus "J{BuxeHue ten

23 BOKPYT IPaBUTAIMOHHOTO LIEHTpa
(Conneunas cucrema). ['amaktuku"
Pemenue 3anau no reme "Cuita
24 TSYKECTH M 3aKOH BCEMUPHOIO bubmorexa LHOK
" P https://m.edsoo.ru/ff0af5{8
TATOTEHUS

)5 [TepBast kocMHUUY€ECKasg CKOPOCTb. bubnmnoreka [JOK
HesecoMocTs 1 meperpys3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepruaabHON TOYKH.

26 AOCOMIOTHO TBEPAOE TENO. bubnuortexa [JOK
PaBHOBecue TBEpIOTO TEINIA C https://m.edsoo.ru/ff0afe36
3aKpEIIEHHON OChIO BPAILICHUS

27 MowmeHT cunsl. LleHTp TsiRECTH

73 Pemenwne 3agau o reme "MoMeHT bubnnorexa [IOK
cuibl. LlenTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[TonrotoBka K KOHTPOJBHOH padoTe 1Mo

" bubnuoreka [JOK
29 TeMme "MexaHuuecKoe IBHKEHUE.
. " https://m.edsoo.ru/ff0b0408
B3anmopeiictBue ten
KontponbHas pabora no teme
30 "MGZHI/I‘ICCK(I))C BIO)KCHUE Bubnuorexa LOK
. a ) ' https://m.edsoo.ru/ff0b06ec
B3anmopeiictBue ten
Nmnynse tena. Umnynbe cuibl. 3aKkoH
31 COXPaHEHHUs UMITyJIbca. YIPYroe u bubmorexa LHOK
P Y . by https://m.edsoo.ru/ffOb07fa
HEYIPYroe B3auMOJICHCTBHE

1 Pemenwne 3agay mo teme "3akoH bubnuoreka [JOK
COXpaHeHHUs umIyJibca" https://m.edsoo.ru/ff0b096¢c

33 Ypok-koHpepeHnus "PeaktuBHoe



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

JBUKEHUE B IPUPOJIE U TEXHUKE"

34 Mexannyeckas paboTa ¥ MOITHOCTb bubmmorexa LOK
https://m.edsoo.ru/ff0b0a84
35 PaboTa cHIIBI TSHKECTH, CHIIBI bubnnorexa [IOK
YIPYTOCTHU U CUIIBI TPEHHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopnast pabota «OnpenenaeHue
36 paboThI CUJIBI TPEHUS TIPH
PaBHOMEPHOM JBUKEHUU TeJIa 110
TOPU30HTAIBHON ITOBEPXHOCTU»
37 CBs13b 3HEpruM U padoTHI.
ITorenunanbHas sHEprus
18 Kunernueckas sueprus. Teopema o bubnuoreka [JOK
KUHETUYECKOW SHEPTUU https://m.edsoo.ru/ff0b0c32
3aKOH COXpaHEHUs SHEPTUHU B
39 MEXaHUKe
40 JlaGoparopnast pabora «3yuenue bubnnoteka [IOK
3aKOHA COXPaHEHUS YJHEPIUU» https://m.edsoo.ru/ffOb12fe
A1 KoinebaTenbHoe ABMIKEHHUE U €TO bubnuoreka [JOK
XapaKTePUCTUKH https://m.edsoo.ru/ff0b1858
4 3aTyxarolue KojieOaHusl. bubnuortexa [JOK
Boinysxnennsie kosebanus. Pesonanc https://m.edsoo.ru/ff0b2010
43 MareMaTnyeckuil U MPy>KUHHBINA
MasTHUKHU
Ypok-uccienoBanue «3aBUCUMOCTD
44 nepuoja KojaebaHui OT KECTKOCTH bubmmotexa LOK
https://m.edsoo.ru/ff0b197a
NPY>KUHBI U MacChl Tpy3a»
45 [IpeBpaienue s3Hepruu Npu

MeXaHMYECKUX KOJIEOaHUIX



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

46

JlaboparopHnast pabota «OnpenenaeHue
4acTOTHI U Neproa KojaeOaHun
NPY>KUHHOTO MasiTHUKa»

bu6nmunoreka [IOK
https://m.edsoo.ru/ff0blaec

47

JlabopaTtopnas padota «[IpoBepka
HE3aBUCUMOCTH NIEpHO/Ia KoJIeOaHuit
rpy3a, MOJIBEIICHHOTO K HUTH, OT
Macchbl Ipy3a»

bu6nmunoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BostHbl. CBOMCTBA
MEXaHUYEeCKHUX BOJH. [IpononbHbIE U
MIOIEPEYHBIE BOJHbI

bubnnorexa [IOK
https://m.edsoo.ru/ff0b2 1 fe

49

Ypok-koH(pepeHuus "MexaHHIeCKre
BOJIHBI B TBEPJIOM TEJIE.
CeiicMrYeCcKHe BOJHBI"

50

3Byk. PacnipoctpaHeHue u oTpakeHue
3ByKa

51

Ypok-uccienoanue "Habmonenne
3aBUCHMOCTH BBICOTHI 3ByKa OT
4aCcTOTHL"

52

['poMKOCTb 3ByKa U BbICOTa TOHA.
AKYCTHYECKHI1 pe30HaHC

53

VYpok-koHpepenuus "YibTpa3sByk u
uH(pa3ByK B IPUPOJE U TEXHUKE"

bu6nmunorexa [IOK
https://m.edsoo.ru/ff0b23ca

54

[TonrotoBka K KOHTPOJIBHOH padoTe 1Mo
TeMe "3aKOHBI COXpPaHECHUS.
Mexanunueckue KojaeOaHus U BOJHBI"

bu6nmnorexa [IOK
https://m.edsoo.ru/ff0b2 510

55

KonTposapHas pabora o teme
"3aKkoHBI cOXpaHeHUs1. MexaHnuecKue
KoJieOaHus U BOJIHBI"



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

56 DJIEKTPOMarHMuTHOE TOJIE. bubnmnoreka [JOK
ONeKTPOMarHuTHbIE BOJIHbI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 2JIEKTPOMAarHUTHBIX BOJIH
Ypok-koHpepenmus "llkana
53 ANIEKTPOMATHUTHBIX BOJIH. bubnmnoreka [JOK
Hcnonp30BaHue 3J1€KTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJISI COTOBOM CBsI3U"
VYpoxk-uccienopanue "N3ydyenue
N bu6nmunorexa [IOK
59 CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6¢c
MOMOIIbI0 MOOMIIBHOTO TeedoHa
Pemenue 3aau Ha onpeneneHue
60 YaCTOTHI U JUIMHBI 2JIEKTPOMAarHUTHON
BOJIHBI
DJNIeKTpOMarHuTHas Npupoja CBeTa.
61 Cxopoctb cBeTa. BoaHOBBIE CBOIICTBA Bubmmorexa [IOK
P ' hitps://m.edsoo.n/ff0b31d0
CBETa
Hcrounuku ceeta. [Ipsmonuneiinoe
62 acIpoCTpaHEHUE CBeTa. 3aTMEHHUS bubmorexa LHOK
pacrpocip ' https://m.edsoo.ru/ff0b3658
Connna u JIyHsl
3aKOH OTpaXkKeHUs CBeTa. 3epKaja.
™ P bu6nmunoreka [IOK
63 Pemenue 3anay Ha npuMeHeHuE
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHHUSI CBETA
64 [Ipenomiienue cBera. 3aKOH bubnmnoreka [JOK
MPEIOMIIEHHS CBETA https://m.edsoo.ru/ff0b3aea
[Tonnoe B €HHEE OTPaKEHUE CBETA.
65 I/Icnonmollzz;e HOJIHOTIPO BHYTPEHHETO bubmorexa LHOK
1P https://m.edsoo.ru/ff0b3cSc
OTPa)KEHHUSI B ONITUYECKUX CBETOBOJAX
66 Jlabopartopnas pabota "HccnenoBanue



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

3aBUCUMOCTH yIJia IIPpCIIOMIICHU A
CBCTOBOI'0O JIy4da OT yIJia MaACHHA Ha

nn

rpaHuLe "BO31yX-CTEKIIO

Ypok-koHpepenuus "Mcnonp3oBanue

67 MOJTHOTO BHYTPEHHETO OTPaKCHUSI:
CBETOBO/IbI, ONTHKOBOJOKOHHAS CBS3b"
bubnnorexa [IOK
68 Jlunzel. OnTHYecKas cuia JIMH3BI hits://m.edsoo.rw/fOb3 e
N bu6nmunorexa [IOK
69 [TocTpoenne n3o00paxeHui B JIMH3aX hitps://m.odsoo.r/ f0b4dda
JlaGopartopHas padota "OnpeneneHue
70 (bOKyIC)HOFI(; paCSTOHHI/I}I 51 OII)'ITPI‘IGCKOP'I bubmorexa OK
. https://m.edsoo.ru/ff0b4206
CHJIBI COOMparomIeit TMH3bI"
71 VYpok-koHpepenuus "OnTuueckue bubnuortexa [JOK
JMH30BbIE TPUOOPHI" https://m.edsoo.ru/ff0c0a7e
72 ['ma3 kak onTH4eckas cucreMa. 3peHue bubmorexa OK
https://m.edsoo.ru/ff0b4684
7 VYpoxk-koupepenuus "JlepexTs
3penus. Kak coxpanuts 3penue"
Pa3noxenue 6enoro cBeTa B CIEKTP.
74 OnpiTel HetoToHA. Criokenue bubnuoreka [JOK
CIIEKTpPaJIbHBIX LBETOB. [(ucnepcus https://m.edsoo.ru/ff0c0f4c
CBETa
Jlabopartopnas padota "OMNBITH 11O
pa3JIoKEHUI0 0EJI0ro CBeTa B CIIEKTP U
75 BOCIIPUATHIO IIBETA TPEIMETOB IPH UX bubmorexa OK
https://m.edsoo.ru/ff0cOe2a

HaOJII0JICHUHU Yepe3 [IBETOBBIC
bunbTphr"



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

Vpoxk-npaktukym "BosiHOBbIE

76 CBOICTBA CBETa: JUCHEPCHUS,
uHTepdepeHus u qudppaxkaus”
77 Omneitel Pe3epdopaa u muranetapuas bubnuortexa [JOK
MOJ€eJb aToMa https://m.edsoo.ru/ff0c12a8
78 IToctynatsl bopa. Monens atoma bopa
HcnyckaHue U NOMIOIIEHNE CBETa
79 atromoM. KBaHTbl. JIuneiuatebie bubmorexa OK
’ ' https://m.edsoo.ru/ff0c144¢
CIIEKTPBI
20 VYpok-npaktukym "Habmronenune bubnuortexa [HOK
CHEKTPOB HUCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTD U €€ BUIBI bubmorexa OK
A A https://m.edsoo.ru/ff0c1672
%) Crtpoenue atomHoro siapa. Hyknonnas bubnuortexa [JOK
MOJEb https://m.edsoo.ru/ff0c18ac
23 PannoakTuBHBIE IPEBPALLECHHUS. bubnnoteka [IOK
N3oTorb https://m.edsoo.ru/ff0clal4
%4 Pemenue 3agad mo teme: bubnuoreka [JOK
"PannoakTuBHBIE MpeBpaleHus" https://m.edsoo.ru/ff0c1bda
85 [Tepuon nonypacnana
VYpoxk-koHpepeHius "PagnoakTUBHbIE
86 1/1331 ‘IeHI/I}(Ib Bpn HH oze Mi WIIMHE bubmorexa OK
Y | PHPOAS, MEAIIHE, https://m.edsoo.ru/ff0c2126
TEXHUKE
Snepubie peakunu. 3aKOHbI
87 C(f[X paHeHEs{ 3au${ OBOT'0 M MacCOBOTO bubmorexa LHOK
P PAA https://m.edsoo.ru/ff0c1c58
qucen
28 DHeprus cBsA3U aTOMHBIX sifep. CBs3b bubnmnoreka [JOK
MAacCCBI U SHEPTUU https://m.edsoo.ru/ff0c1d7a



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a

Pemenue 3anad no reme "SAnepHeie

89 \
peakiuu
90 Peakuuu cunTtes3a u geneHus saep. bubnnorexa [IOK
Nctounuku snepruu CoJiHIla U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpoxk-koudepenuus "Anepuas
91 sHepreTuka. JlencTeus
PaIMOaKTUBHBIX U3Ty4YEHHUH HA KUBBIC
OpraHu3MsbI"
[ToaroTroBKa K KOHTPOJIBLHOH pabOTE MO
9 TeMe "DIJIEKTPOMarHuTHOE MoJIE. bubnmnoreka [JOK
DJIEKTPOMAarHUTHbIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanTosrle aBiieHus"
KonTposapHas pabora o reme
93 "JeKTpOMarHuTHOE MOJIE.
DNEeKTPOMAarHUTHHIE BOJIHBIL.
KBaurosnie snenus"
[ToBTOpeHUE, 0000IIEHNE.
94 Jlabopato e pabo o c buGmmotera [IOK
TOPHEI TBI 110 K
| patop N p " ypey https://m.edsoo.ru/ff0c245a
BzaumopeiicTBue Ten
[ToBTOpenue, 0600meHue. Penenne
bu6nmunorexa [IOK
95 pacueTHBIX U Ka4eCTBEHHBIX 3aJ1a4 110
" " https://m.edsoo.ru/ff0c2572
teMe "TerioBsie mporecchl
[ToBTOpeHnue, 0600meHNe. Pemenue
bubnnorexa [IOK
96 pacUYEeTHBIX U KaYE€CTBEHHBIX 3a]a4 110
" “n https://m.edsoo.ru/ff0c2a22
teme "KIIJI TenaoBEIX ABUTaTEICH
[ToBTOpenue, 0600meHue. Penenne
97 aCYETHBIX U KaUECTBEHHBIX 3a1a4 I10 bubnnorexa [IOK
p https://m.edsoo.ru/ff0c2b30

teme "KIIJI snexkrpoycraHoBoK"



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30

[ToBTOpEeHUE, 0000IIEHNE.

bu6nmunoreka [IOK
78 {IaGopaTop HHep a60"TH 1o Xypey ! ! https://m.edsoo.ru/ff0c2c52
CBETOBLIE SIBIICHUS
[ToBTOpenue, 060061menue. Pabora ¢
99 TEKCTaMU MO0 TeMe "3aKOHBI 1 bubnnorexa [IOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHCHHSI B MEXaHHUKE
[ToBTOpeHnue, 0600menue. Pabora ¢
100 tekctaMu o teMe "KoseOauus u 1 bubmmotexa LIOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 060061menue. Pabora ¢
101 TekcTaMu o TeMe "CBeTOBBIE 1 bubnnorexa [IOK
" https://m.edsoo.ru/ff0c3044
SIBJIEHUS
[ToBTOpeHnue, 0600menue. Pabora ¢
102 TekcTaMu 1o teMe "KBanToBas u 1
sepHas pusmuka'
OBHIEE KOJIMYECTBO HACOB I10 102 7

I[TPOT'PAMME
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