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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1o ¢Qu3uke Ha YpOBHE OCHOBHOTO o0OmIero oOpa3oBaHUs
COCTaBJICHa HAa OCHOBE MOJOKEHUW M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30oBaTeIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a Takxke ¢ yuétoM (enepanbHON paboyeil mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenoaaBanus yueOHoro npeaMera «Duzukay.

Copepxanue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (opmMupoBaHue
€CTECTBEHHO-HAYYHOW T'PaMOTHOCTH OOYYarolmIMXCs M OPraHu3alui0 HU3yYEHUs
bu3uKM Ha JEATeIbHOCTHOM OCHOBE. B mporpamme mo Qusuke y4UTHIBAIOTCS
BO3MOXKHOCTU y4eOHOro mnpeamera B peanuzanuu TpedoBanuiik ®I'OC OO0
IJIAHUPYEMBIM JTUYHOCTHBIM U METalPEeJAMETHBIM pe3yjbTaTaM 00y4YeHHs, a TaKKe
MEXIIPEMETHBIE CBS3W E€CTECTBEHHO-HAYYHBIX YUYEOHBIX IMPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[Iporpamma no ¢usuke ycraHaBIMBAET pacnpeaeieHre yueOHoro Marepraia
1o rogam o0y4yeHus (1o Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHs IMPEAMETHOTO COJIEpKaHUS U
y4éTe BO3PACTHBIX OCOOEHHOCTEHN 00yUarOIIMXCs.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ LETbI0 OKa3aHUA METOAMYECKOM
MIOMOIIY YYUTENIO B CO3JJaHUU paboyeil mporpaMmMbl 0 y4eOHOMY MPEIMETY.

®uzrka ABIAETCS  CUCTEMOOOpAa3yIOIIUM JUISI  €CTeCTBEHHO-HAyUYHBIX
y4eOHBIX MPEIMETOB, MMOCKOJIBKY (DU3UUYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SBJICHUW, HW3yYyaeMbIX XHMHUEH, OHOJIOTHeH, acTpoHOMHUEH H (DHU3NUECKOM
reorpadguei, BHOCHUT BKJIAJ B E€CTECTBEHHO-HAy4yHYI0 KapTUHY MHUDA,
npenocTaBisieT Haubosnee sICHble 00pasibl MPUMEHEHUS HAydYHOTO METOoja
MO3HAHUS, TO €CTh CIIOCO0a MOIYYECHHS TOCTOBEPHBIX 3HAHUN O MUPE.

OnHa w3 riaaBHBIX 3a7ad (U3WYECKOro oO0pa3oBaHHUS B CTPYKTYpE OOIIETO
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUHM €CTECTBEHHO-HAYYHOW T'PAMOTHOCTH H
UHTEpPECca K HayKe Yy 00ydaroniuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMPEAIONIaracT OBJIAJCHHE
CIEAYIOIIMMU KOMIETEHTHOCTSIMH, XapaKTepHU3YIOIIUMH €CTECTBEHHO-HAYUHYIO
IPAMOTHOCTb:

e HAy4YHO OOBSACHSTH SIBICHUS;

e OLICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIE/IOBAHMUS;

e HHTEPNPETUPOBATH  JIAaHHBIE W UCIOJB30BATh  HAYYHBIE
JIOKa3aTeIbCTBA JIJIsl TTOJTYUEHHUS BBIBOIOB.

enu wu3ydeHuss ¢GU3UKKA HA YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
onpenenensl B KoHuenuuu mnpenojaBanusi ydyeOHoro npeamera «®Dusuka» B
oOpa3zoBaTenbHbIX opranusanusx Poccuiickoit ®enepannu, peanu3yronmx
OCHOBHBIE  00I1I€00pa3oBaTebHBIE MPOTPAMMBI, YTBEPXKAEHHON pelieHueM



Konnerun Munucrepctsa npocetienus Poccuiickoit denepanuu (mpoTokoi ot 3
nexadbps 2019 r. Ne TIK-48H).
Ieaun nzyyenus pusuku:

NpPHOOPETCHHEe WHTEpeca W CTPEMJICHHUS, OOyYaronuxcs K HaydYHOMY
U3YYCHHUIO TPUPOJBI, Pa3BUTHE WX HWHTEIUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABIICHUA O HAYYHOM METOJIC TTO3HAHUSA M (DOPMUPOBAHUE
UCCIIEIOBATEIBCKOTO OTHOIICHHUS K OKPY KAIOIITUM SIBJICHUSIM;
dbopMHUpOBaHNUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yibTaTa HW3YUYCHHS
OCHOB CTPOCHHMSI MaTepuu U (PyHIAMEHTATBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TPEICTABICHUNA O PONHM (U3UKHU JJII PAa3BUTHS JPYTUX
€CTECTBECHHBIX HAYK, TEXHUKU U TEXHOJIOTHI;

pa3BUTHE  MPEACTABICHHMH O  BO3MOXHBIX  cdepax  Oymymici
npoeCCHOHATBHOM JIESITEILHOCTH, CBA3AHHOW ¢ (PU3MKOM, IMOJATOTOBKA K
JaNbHEHIIEMY OOYYCHHIO B ’TOM HAIPABJICHUHU.

JlocTkeHne 3TUX IeJIeH mporpaMmbl MO (U3MKE HAa YPOBHE OCHOBHOTO
ob1rero oOpa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIIEAYIONTUX 3a4a4:

npuoOpeTeHne 3HaHWK O JUCKPETHOM CTPOSHUHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, 3JCKTPHUECKUX, MArHUTHBIX W KBAaHTOBBIX
SIBTICHUSIX;

npuoOpeTeHne YMEHHI OINMUCHIBATh M OOBACHATH (U3UYECKUE SBICHUS C
UCTIOJIh30BAaHUEM ITOJTYYCHHBIX 3HAHUI;

OCBOGHHE METOJIOB PCIICHUS MPOCTEHIMX pacu€THBIX 3amad C
UCTIOJIh30BaHUEM buznuecKux MoJIeTieH, TBOPYECKHX U
NPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOII0IaTh MPUPOHBIC SBICHUS U BBITIOIHATH OTBITHI,
nabopaTopHble pabOTBl W  OKCIEPUMEHTAIbHBIE HWCCICAOBAHHS C
UCTIOJIb30BaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OocBOeHHE MPUEMOB PabOTHl ¢ mHpOpMaIuel (HU3HIECKOro COAEepKaHus,
BKJIOYast MH()OPMAIIMIO O COBPEMEHHBIX JIOCTHKCHUSIX (PU3MKH, aHATIU3 U
KPUTHUYECKOE OlICHUBaHNE NHPOPMAIINH;

3HAKOMCTBO €O c(hepamu mpodeccrHoHaTbHON AeATeTbHOCTH, CBI3aHHBIMU
¢ (GU3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
TOCTIKEHUAX (U3HMUECKON HAYKH.

Ha uzyuenue ¢usuku (6a30BbIii YpPOBEHb) HA YPOBHE OCHOBHOTO OOIIETrO

oOpazoBanus orBoautcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeZel0), B 8
KJlacce — 68 yacoB (2 vaca B Hezento), B 9 knacce — 102 gaca (3 vaca B Heneno).

[Ipennaraemsiii B mporpamme no (hU3MKe MnepeyeHb J1abopaTOPHBIX padoOT U
OMBITOB HOCUT PEKOMEH/IATEIILHBIM XapaKTep, YUUTENb JelIaeT BHIOOP MPOBEACHUS



1a00paTOpHBIX PAbOT U OMBITOB C YYE€TOM HHAUBUIYAIbHBIX OCOOCHHOCTEH
0o0y4Jaromuxcs, COUCKa PKCIEPUMEHTANIBHBIX 3aJaHUi, MpeIaracMblX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOI0 3K3aMeHa M0 (pU3HKeE.



COILEPKAHUE OBYYEHUA
7 KITIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MHUPA.

®usuka — Hayka o npupoze. SBneHus npuponsl. dusznueckue sBICHUA:
MEXaHUYECKUE, TEIJIOBBIC, JICKTPUUECKUE, MATHUTHBIC, CBETOBBIC, 3BYKOBEIE.

®uznyeckue BenuuuHbL. M3Mepenue ¢Qusnyeckux BenunuyuH. Dusnyeckue
npuOopsl. [lorpemnocts u3mMepennii. MexxayHapoiHasi ciCTeMa €IMHUIL.

Kak d¢wusuka wu Jpyrue ecTeCTBEHHbIE HAyKH M3Yy4aloT MPUPOY.
EcTtecTBeHHO-HAY4YHBI METO]| MO3HAHUA: HAOJIOJEHHE, MOCTAaHOBKA HAYYHOTO
BOMPOCA, BBIBUKEHUE TUIIOTE3, IKCIIEPUMEHT 10 MPOBEPKE THIOTE3, 00BICHEHHE
Habmonaemoro sBienus. Onucanue GU3NIECKUX SBICHUN C TOMOIIBI0 MOJIENIEH.

Jemoncmpayuu.

1. MexaHuueckue, TEIUIOBBbIE, DJJICKTPUUECKHE, MAarHUTHbIC, CBETOBbBIC

SIBJICHUS.

2. dusznueckue MpuUOOPHI U MPOIEAYpa MPAMBIX U3MEPEHHUN aHAJTOTOBBIM U

1T (POBBIM TPHUOOPOM.
Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue EHbI IeEeHUs IKaJIbl U3MEPUTETHLHOTO MpUoopa.
2. M3MepeHue pacCTOSTHUM.
3. M3MmepeHne 00bEMA XUIKOCTH M TBEPAOTO Tea.
4. OnpepneneHue pa3MepoB MaJIbIX TEIL.
5. M3mepeHue Ttemneparypbl IIPU IMOMOIIM KUJIKOCTHOIO TEPMOMETpA U
JaTYrKa TEMIEPATypPhl.

6. lIpoBenenue ucciaenoBaHus MO MPOBEPKE THIIOTE3BI: NAJBHOCTH MOJIETA
HIapvKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJblie, yeM OoJblle BhICOTA
IycKa.

Paznea 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOCHHH BellecTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJIbl, HUX pa3Mepbl. OMbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBukeHne dactul] BemiecTtBa. CBsI3b CKOPOCTH JIBM)KEHUS YaCTHI[ C
Temmeparypoil. bpoyHoBckoe nBmwkenue, nuddysus. B3anmopeiicTBue dwacTuil
BEILIECTBA: IPUTSKCHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUJIKOCTEW U TBEPABIX
(KkpUCTaIMUeCKUX) Ted. B3auMOCBSI3b MEXKIYy CBOMCTBAMHU BEILIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSX U MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HabGmonenune OpOyHOBCKOIO IBUKEHHUS.



2. Habmonenue nuddysuu.
3. HaGmionenue  sgBieHUM,  OOBACHAIONIUXCS  MPUTHKCHUEM  WIU
OTTAJIKMBAaHUEM YACTHI BEIIECTBA.

Jlabopamopnuie padbomot u onvimot.

1. OneHka jguaMeTpa aTomMa METOJOM PSA0B (C  HCIOJIb30BaHUEM

dotorpaduii).
2. OnbITHI 1O HAOJIIOJEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO JECHCTBUS CUIT MOJICKYJISIPHOTO TTPUTSKEHUS.
Paznen 3. JIBu:keHune u B3anMoieiicTBUe TeJl.
Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUIKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuér mytu u
BPEMEHHU JIBUKCHUS.
SBnenne wHepuUU. 3aKOH HMHEpUMU. B3aumoneicTBue Ten Kak NpUYMHA
U3MEHEHUS CKOPOCTHM JBM)KEHHs Teld. Macca Kak Mepa HWHEPTHOCTH Tena.
[InoTtHOCTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJWYECTBOM MOJIEKYJ B E€IUHUIE
00BéMa BellecTna.
Cuita Kak XapakTepucTuKa B3aumonaeicTBus Teil. Cuiia ynpyrocTd W 3aKOH
I'yka. M3MepeHne cuiibl ¢ MOMOILIBIO TUHAMOMETpA. SIBJIEHHE TATOTEHUS U CUJja
TshkecTd. Cuiia TSKeCTH Ha Apyrux IuaHetax. Bec tena. HeBecomocTs. Cloxenue
CWJI, HAPABJIEHHBIX MO OAHOM mpsiMoil. PaBHonelcTByromas cui. Cuia TpeHHs.
TpeHue CKoIbXKEHNs U TPEHHUE MOKOos. TpeHue B IPUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO IBUYKEHUS TeTa.
2. M3MepeHne CKOpOCTH NPSMOJIMHEMHOTO JBUKCHUS.
3. HaGmronenue siBjeHUs: HHEPIIUH.
4. Habmronenne n3MeHeHHs] CKOPOCTH TIPH B3aUMOJICHCTBUU TEll.
5. CpaBHEHHE Macc MO B3aUMOJICHCTBUIO TEI.
6. CroxeHHe CUJI, HAPABJIEHHBIX 110 OAHOU MPSIMOIA.
Jlabopamophuie pabomot u onvimot.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JBMKEHUS (IIapvKa B JKUJIKOCTH,
MOJEJIH JIEKTPUUECKOTr0 aBTOMOOMJIS U TaK JaJiee).

2. OmnpeneneHrie cCpeHEN CKOPOCTH CKOJILKEHUs OpycKa WM IIapuKa Mo
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TeNa.

4. OmbIThl, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTH pacTsbkeHus (aedopmaiun)
MPY>KUHBI OT MPUIIOKEHHOU CHIIBI.

5. OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHSI CKOJIBKEHHS OT
Beca TeJla U XapakTepa COMPUKACAIOUIUXCS TTOBEPXHOCTEH.

Pa3nea 4. JlaBjieHue TBEPABIX TeJI, dKMAKOCTEH U ra3oB.



Hasnenue. CnocoObl YMEHBILICHHS U yBEJIMUYEHUs AaBieHus. [[aBneHue rasa.
3aBUCUMOCTb JaBJIEHHMsS Ta3a OT oO0ObéMa, Temmeparypbl. llepemaua naBieHus
TBEPABIMU TEJIAMH, JKUAKOCTSIMU M raszamu. 3akoH Ilackang. [IHeBmaTmueckue
MalIHbl. 3aBUCHUMOCTb JABJICHHUS XUIKOCTH OT IIyOuHBI. ['MIpocTtarnueckuii
napanokc. Coobiaromuecs cocyabl. [ 'uapaBinyeckiue MeXaHu3MBbl.

Atmocdepa 3emsn u atMochepHoe aaBieHue. [IpUymHBI CylIeCTBOBaHUSA
BO3yIIHOM o6Oonouku 3emau. OnwiT Toppuuennu. M3mepenue atmocdepHOro
JaBieHus. 3aBUCUMOCTb aTMOC(EPHOTO aBJIEHUs OT BBICOTHI HaJl YPOBHEM MODPSI.
[TpuGops! 1151 U13MEepeHus: aTMOCHEPHOTro JTABICHUSI.

JleficTBHE )KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeNO. BrITankuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3gyxomnaBanue.

Jemoncmpayuu.

S L T o
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3aBUCHUMOCTb JIaBJICHUS T'a3a OT TEMIIEPATYPHI.

Ilepenaya naBiaeHUs KUAKOCTBIO U Ta30M.

Coobmiaromuecs cocyabl.

I'mppasnnueckuii mpecc.

[IposiBnenue neicTBUs aTMOCHEPHOTO JaBICHHUS.

3aBUCHMOCTh BBITAJIKMBAIOIIEH CHJIBI OT 00bEMa MOrpYXKEHHOH YacTH
TENa U INIOTHOCTU KUJKOCTH.

PaBeHCTBO BBITAJIKMBAIOIICH CUIIBI BECY BBITECHEHHOM KUIKOCTH.
VYcnoBue 1uiaBaHus TeN: IJIaBaHUE MIIN IOIPYXKEHHUE TN B 3aBUCHMOCTH
OT COOTHOLIEHUS IUIOTHOCTEH TeJa U KUIAKOCTH.

Jlabopamopnuie pabomot u onvimot.

1.

HccnenoBanne 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOrpyKEHHOM B
YKUAJIKOCTb YacTH Tela.

OmnpeneneHue  BBITAIKUBAIONIEH  CHJIBI, JCHCTBYIOIIEM Ha  TeJoO,
MOTPYKEHHOE B KUIKOCTb.

IIpoBepka HE3aBUCHUMOCTH BBITAUIKUBAIOIIEN CUIIBL, IEMCTBYIOIIEN HA TEJIO
B )KUJIKOCTH, OT MACCHI TeJa.

OnbIThl, AEMOHCTPUPYIONIME 3aBHCUMOCTb BBITAJIKUBAIOLIEH CHIIBL,
NEUCTBYIOIIEN Ha TeNo B JKUJIKOCTH, OT O0BbEMa MOrpyKEHHOU B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH YKUJIKOCTH.

KoncTtpyupoBanne apeoMeTpa WIM KOHCTPYHPOBAHUE JIOAKH U
OIpEAEIIEHUE €€ TPY30NOABEMHOCTH.

Pazgen 5. PaboTra 1 MOIIHOCTH. JHEPrus.

Mexanunueckasi pabota. MOIIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs TIOCKOCTh. [IpaBuiio
paBHOBecusi pbryara. lIpumeHeHune npaBuiia paBHOBECHUS pblyara K OJIOKY.



«3onoroe mpaBuwino» MexaHuku. KIIJI mpocteix MexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass odHeprus. KuHeTHdeckas M NOTEHUHWAIbHAS JHEPTHS.
[IpeBpaienne 0JTHOrO BHJ1a MEXaHUYECKOW SHEPTUU B IPYTrod. 3aKOH COXPAHEHUS
SHEPIUM B MEXaHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnuvie padbomot u onvimot.

1. Ompenenenue paOOThl CUIIBI TPEHHS MPU PABHOMEPHOM JIBM)KCHHM TeJa

110 TOPU3OHTAJIBHON ITOBEPXHOCTH.
2. Hccnenosanue yciaoBHM paBHOBECHUs pblyara.
3. N3mepenue KIIJ] HaKJIOHHOM IJIOCKOCTH.

4. M3ydeHune 3aK0HA COXpPaHEHMSI MEXAaHUYECKOM SHEPIUHU.
8 KIIACC

Pa3znen 6. TeruioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJIEKYJISIPHO--KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca U pasMepbl aTOMOB M MOJEKyJ. ONBITHI, MOATBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKON TEOPUH.

Mogaenun TBEPAOro, >KUIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIIECTBA.
Kpucrannuueckue u amopdubie tena. OObICHEHUE CBOWCTB ra3oB, XKUIKOCTCH U
TBEPABIX TEI HAa OCHOBE TOJIOKEHUU MOJIEKYISIPHO--KUHETUYECKON TEOpUH.
CmaunBaHue U KamWUISIPHBIE siBIeHUA. TemIoBoe pacuiupeHe U CKaTHe.

Temnepatypa. CBsi3b TeMmepaTypbl CO CKOPOCTBHIO TEIUIOBOIO JIBUXKCHUS
gactull. BHyTpeHHsss sHeprus. CnocoObl HW3MEHEHUsS BHYTPEHHEH DHEPTHH:
TeIUIoIepe1aya 51 COBEpIICHUE paboTHI. Bunsr TEIUIONEpEeaaAUn :
TEIUIONPOBOIHOCTh, KOHBEKIS, U3JITYYEHHUE.

KomnuecTBo TeruioTel. YenbHas TEIUIOEMKOCTh BeIIecTBa. 1eImiooOMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. [lnaBnenue wu
OTBEpPACBAaHUE KPUCTALUIMYECKUX BEIIECTB. YJAEIbHAs TEIUIOTa IJIABJICHUS.
[TapooOpazoBanne u koHmeHcamnus. VMcmapenue. Kumenme. YiaenpHas TtemioTa
napooOpa3oBaHusi. 3aBUCHUMOCTh TEMIEPAaTyphl KHUIEHUS OT aTMOC(HEPHOTro
JTaBJICHMUSI.

BnaxHocTbe Bo3myxa.

DHeprus TOIJIMBA. Y A€IbHAS TEIJI0Ta CTOPAHUA.

[Ipunuunsl padotsl TernoBeix aABurateneid KIIJ[ TemmoBoro nsurartens.
TermnoBble IBUTaTENIM U 3aIIUTa OKPY>KAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HabGmronenne OpOyHOBCKOIO IBUKEHHUS.
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10.
11.
12.
13.

HaGmonenue nuddysun.

HaGmionenue siBjeHUi cMaulBaHUS U KalTWUISIPHBIX SBICHUN.
HaGmtoneHue TeminoBoro pacimpeHust Tel.

N3meneHnne namieHus rasa Mpu M3MEHEHHM oObEéMa W HarpeBaHUM WIH
OXJIAXKJICHUHU.

[IpaBuna nu3MepeHus: TeMneparypsl.

Buabl Teronepenaymn.

OxnaxxeHue Npu COBEPIICHUN PaOOTHI.

Harpesanue npu coBepiiieHn paboThl BHEITHUMH CUJIAMHU.
CpaBHeHME TEIUIOEMKOCTEN pa3IMUHbIX BEUIECTB.
HaGmonenue kunenus.

HaGmroeHne nocTossHCTBA TEMITEpaTyphl MPU TUIABJICHHUH.
Mojenu TeIJIOBBIX ABUTATEIICH.

Jlabopamopnuie padomut u onvimut.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.
OnbITHI 11O BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITEl TI0 HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPJBIX TEIL.

OmnpeneneHue qaBieHUs BO3yXa B OaJTOHE MITIPHUIIA.

OnbIThl, JIEMOHCTPUPYIOIIUME 3aBUCHUMOCTH JaBICHHUS BO3AyXa OT €ro
00bEMa M HArpEeBaHUS WIN OXJIAXKICHUS.

IIpoBepka rumoTe3bl JUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOHMKA KUJIKOCTH
B TEPMOMETPUUYECKOU TPYOKE OT TEMIIEPATYPHI.

HaGmonenne wu3MeHeHHMsT BHYTPEHHEW OSHEpPruuM Tejla B pPe3yibTaTe
TEIIoTepe1auu U pabOThl BHEIITHUX CHIL.

HccnenoBanue sIBICHUS TEIUIOOOMEHA IIPU CMEIIMBAHUHU XOJOJHOW H
ropstaei BOJBI.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, TOJYYEHHOTO BOJOH  TIpHU
TEIJI000OMEHE C HAarPEeThIM METANTHYSCKUM ITHITHHIPOM.

Ornpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue nporecca ucrnapeHus.

OrnpeneneHne OTHOCUTENILHON BIIAXKHOCTH BO3/yXa.

Ornpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

Pa3znen 7. JnekTpuyeckne U MATHUTHbBIE SIBJICHHS.

OnekTpu3auus Tenl. JIBa poaa 3JIEKTpUUYECKHX 3apsaoB. B3ammojnencTBue
3apsbKeHHBIX  Tesl. 3akoH KynoHa (3aBUCHMMOCTh CHJIBI  B3aUMOJCHCTBUS
3apsHKEHHBIX TEJT OT BEJIMYUHBI 3aPsI0B U PACCTOSHUS MEXTY TEIaMu).

Onektpuueckoe mnoisie. Hanpsxk€HHOCTh 3nexkTtpuueckoro mnoss. [IpuHiun
CYNEepHO3UIIMU dIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snektpudeckux 3apsigoB. DIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsl.
Crpoenne aroma. [IpoBOJZHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHEHUS
BJIEKTPUYECKOTO 3apsia.

DIJIEKTPUUYECKUM TOK. YCIIOBHUS CYHIECTBOBAHUS DJIEKTPUUECKOrO TOKA.
HNcTtouynuku mOCTOSSHHOTO TOKa. JIeMCTBUS DIIEKTPUYECKOTO TOoKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUUYECKUM TOK B KHUJKOCTAX U razax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHUe MPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3akoH Oma
o yyactka uenu. IlocienmoBaTenbHOE W MApaJUICNIbBHOE  COEAUHEHUE
MPOBOJHUKOB.

PaGora w MoOmHOCTH dJEeKTpUYECKOro Toka. 3akoH Jxoyns—JIeHna.
DNeKTpUUECKUe 1eNu U MOTPeOUTENIn MIEKTpUIecKoil sHepruu B 0biTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE ~ MarHuThl.  B3auMoneiCTBHME  TOCTOSHHBIX ~ MarHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJIM U €ro 3Ha4€HUe JJIs KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHuTHoe Toj€  JJIEKTpUUecKoro Toka. IIpumeHenue
AJIEKTPOMArHUTOB B TEXHUKE. J[eMICTBME MAarHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.
DJIEKTPOABUTATENIb TOCTOSSHHOTO TOKa. Mcmonb3oBaHUE 3JIEKTPOJBUTATENICH B
TEXHUYECKHX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajies. SIBieHue 3aeKkTpoMarnuTHOW uHaykiuu. [Ipasuio Jlenna.
DIIEKTpOreHepaTop. CrocoOmI MOJTy4YEHUS AIEKTPUIECKOU SHEPIUH.
DIEeKTPOCTAHIINN Ha BO3OOHOBIIIEMBIX HCTOUYHHUKAX YHEPTUH.

Jemoncmpauuu.

DJIeKTpU3alus Te.
JIBa pojia 3JIeKTPUUYECKUX 3apsII0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJl.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.
DneKTpocTaTuyecKasl MHYKIIHSI.
3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsII0B.
[IpoBOAHUKH M TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcTouHrky NOCTOSSHHOTO TOKA.
JIelCTBUA 3IIEKTPUUYECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KUIKOCTH.
. I'a30Bb11 pa3psn.
. I3MepeHue Cuitbl TOKa aMIepMETPOM.
. I3MepeHune 31eKTpUYECKOTr0 HAPSKEHHS BOJIbTMETPOM.
. PeocTtaTt 1 MmarazuH COnpOTUBIICHUMN.
. BzaumopencTBue nocTOSTHHBIX MAarHUTOB.
. MonenrpoBaHrue HEBO3MOKHOCTH Pa3JeICHHS MTOJI0COB MarHNUTa.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MonenupoBaHrue MarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe 1oje TOKa. DIEKTPOMArHUT.

JlercTBME MAarHUTHOTO TI0JIL HA IIPOBOJHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue sABICHUS SJIEKTPOMArHUTHOW UHIYKIIHH.

Omnbrter @apanes.

3aBUCUMOCTh HANpPaBJICHUSI HWHIYKIMOHHOTO TOKa OT YCIOBUH €Tro
BO3HUKHOBCHMS.

DIIEKTPOTe€HEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padomut u onvimeot.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOAEHUIO DJICKTPHU3allMM  TeJl WHAYKIHMEH U 1pu
CONPUKOCHOBEHUH.

UccnenoBanue JE€UCTBUS DJIEKTPUUECKOrO TMOJI HAa TMPOBOJHUKA U
TADIICKTPUKH.

Co6opka u nmpoBepka pabOThI JIEKTPUIECKOH 1IETH MOCTOSHHOTO TOKA.
N3mepenue u peryampoBaHue CHIIbI TOKA.

N3mepenue u perynmpoBaHue HANPSHKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, UAYIIETO 4YEpE3 PE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HATIPSIKEHHS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHMOCTD AIEKTPUYECKOT O
CONPOTUBIICHUSI TPOBOJAHUKA OT €ro [JWHBI, MUIOWAAU MONEPEYHOr O
CEYEHUs U MaTepHaa.

[IpoBepka mpaBWiIa CIOXKEHHUS HANPSIKEHUM IIPU  TOCJIEN0BATEIBHOM
COEIMHEHNHU IBYX PE3UCTOPOB.

IIpoBepka mpaBuia [Js CHIBl TOKa MPU MAPAJUIEIBHOM COEAUHEHHUU
PE3UCTOPOB.

Ornpenenenue padOThI AIEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UcCTop.
Onpenenenue MOIIHOCTH  3JIEKTPUYECKOIO TOKA, BBIAEISAEMOW Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, MAYIIETO YE€pPE3 JIAMIIOYKY, OT
HaNpsHKEHUS Ha HE.

Onpenenenue KIIJ[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJIEHCTBUS MOCTOSTHHBIX MAarHUTOB.
N3ydeHre MarHUTHOrO TMOJS TOCTOSIHHBIX ~ MAarHUTOB TpPU  UX
00bEeIMHEHUU U Pa3/ICTICHUU.

UccnenoBanne AeCTBUS SIEKTPUUYECKOTO TOKA HA MArHUTHYIO CTPEJKY.



17. ONBITBI, JEMOHCTPHUPYIOIIHE 3aBUCHMOCTb CHJIBl  B3aHMMOJEUCTBUS
KaTyIIKA C TOKOM M MarHura OT CWJbl TOKAa M HAalIpaBJICHUSA TOKa B
KaTyILKe.

18. M3yuyeHue AeiCcTBUS MAarHUTHOTO I10JIs1 HA IIPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue u u3ydeHue padoThl JJIEKTPOABUTATEIS.

20. M3mepenne KII/] anexTpoaBUraTeIbHON yCTaHOBKH.

21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMM:
UCCIIEIOBAHME W3MEHECHUM 3HAYEHUs U HaIPaBJICHUS HMHIAYKIMOHHOIO
TOKA.

9 KUIIACC

Pasznen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe aBuKeHHe. MarepuanbHasg Touka. (Cucrema OTcuéra.
OTHOCHUTEIBPHOCTh MEXaHMYECKOrO0 JBWKEHUA. PaBHOMEpHOE NPSMOJUHENHHOE
nBrkeHue. HepaBHoOMepHOE mpsiMOIMHETHOE BUxkeHue. CpeaHsiss 1 MTHOBEHHAs
CKOpOCTH TeJia TP HEPABHOMEPHOM JIBUYKCHUHU.

Yckopenune. PaBHOyckopeHHOE TMpsMOJiUHEHHOe mBmwkeHHe. CBOOOIHOE
nagenue. OnbiTel ["anumes.

PaBHOMepHOE ABMKEHHE TO OKpY>KHOCTH. Ilepron m wactora oOpaleHwus.
JluHeliHas u yriioBas CKOpocTH. LIeHTpocTpeMUTENBHOE YCKOPEHHUE.

[Tepsbiii 3akoH HbtotoHa. Bropoit 3akoH HeroToHa. Tperuit 3akon HeroToHa.
[TpuHUMDI CyNIEpIIO3UIUU CUJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Crjla
TPEHUS MOKOS, IPYTrue BUABI TPEHUS.

Cuna TSOKECTH U 3aKOH BCEMHPHOTO TITOTEHHUS. YCKOpPEHHE CBOOOJIHOTO
nageHus. JBmxkenue muaner Bokpyr ConHpa. IlepBast kocMuueckas CKOPOCTb.
HesecoMocTs u neperpys3ku.

PaBHOBecue marepuaibHOW TOYKHA. AOCOMIOTHO TBEpAOE Teio. PaBHOBecue
TBEPZIOTO TENA C 3aKPEIUIEHHOM OChIO BpaiieHus. MoMeHT cuibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenue ummynsca. UMmnynbe cuibl. 3aKOH COXpaHEHUS
nMIyJibca. PeakTHBHOE IBUKEHHUE.

Mexannueckass paboTta ¥ MOUIHOCTh. PaboTa cull TSXKECTHU, YNPYTrOCTH,
TpeHusi. CBs3b dHEpruu U padboTsl. [loTeHIManbHas sHEeprus Teia, NOJAHITOro Haj
MMOBEPXHOCTHIO 3eMJIH. [oTeHIIManbpHas sHeprus CxaTtou npyxuHbl. Knnetnueckas
sHeprud. Teopema 0 KMHETHYECKON IHEPrUU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPIUH.

Jemoncmpauuu.

1. HaOmronenre MEXaHUYECKOTO JIBHXKEHUSI TeJla OTHOCUTENIBHO Pa3HBIX TEJ

OTCY€Ta.
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8.
9.

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

CpaBHeHME TyTEH W TPACKTOPHUM NBUKEHUS OJHOIO U TOrO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

HN3mepenne CKOPOCTU U YCKOPEHHUS MPSIMOJIMHENHOTO IBUYKEHUS.
HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JABUKEHUS.

HaGmronenue nBuxkeHus Teia 1o OKpy>KHOCTH.

HaGmonenne MmexaHu4ecKuX SBICHUM, IPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PABHOMEPHOM U  YCKOPEHHOM  JIBHJKECHUM
OTHOCHUTENBHO KaOMHETa PU3KKH.

3aBUCUMOCTh YCKOPEHHUS Tejla OT MacChl Tela M JCHUCTBYIOIIECH Ha HEro
CUJIBI.

HaGmonenue paBeHcTBa CHUIT IPU B3aUMOICHCTBUU TE.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKEHUH.

[Iepenaua umiysibca Npu B3aUMOJIECUCTBUHA TEI.

[IpeobpazoBanus SJHEPTUU NPU B3AUMOICHCTBUU TEI.

CoxpaHeHue UMNyJIbCa MPU HEYPYTOM B3aUMOJICUCTBUH.

CoxpaHeHre UMIMyJbca Mpu ad0COTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmronenne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUUeCKON IHEPTUH TIPH CBOOOTHOM IaJICHHH.
CoxpaHeHue MEXaHWUYECKOM SHEPTUM TIPU JIBUKEHHUM TEJa MO IeUCTBUEM
MIPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

KoHcTpynpoBanue Tpakra Jjisi pa3roHa W JajdbHEUIEro paBHOMEPHOIO
JIBIDKCHUSI IIIAPUKA WJTH TEJICKKH.

OnpeneneHue CpeIHEH CKOPOCTH CKOJIBKEHHS Opycka WIIW JBHKEHUS
IIapyKa 1Mo HAaKJIOHHOM TIJIOCKOCTH.

OrnpeneneHue YCKOpPEHUsI Tejla MPU PABHOYCKOPEHHOM JIBUXKCHHH I10
HAKJIOHHOM TNTIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IMYTH OT BPEMEHHM IMPU PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

IIpoBepka ruUIOTE3BI: €CIH TIPH PABHOYCKOPSCHHOM JABMIKEHHH 0e€3
HayaJbHOM CKOPOCTH TYTH OTHOCSTCSA KaK psAa HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MTPOMEKYTKH BPEMEHH OJTMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIbI TPEHHMS CKOJBXKEHHUS OT CHIIBI
HOPMAJIBHOTO JIaBJICHUS.

Onpenenenue kodhPuiineHTa TPEHUS CKOIbKEHUS.

Onpenenenue KECTKOCTA NPYKUHBI.

Onpenenenue pabOThl CHIIBI TPEHHUS MPH PABHOMEPHOM JBHKEHHUH Teia
10 TOPU3OHTAJIFHOM TTOBEPXHOCTH.



10. OnpesenieHre  paboOThl  CUJIBI  YIIPYTOCTH IMpU  TNOABEME Tpy3a ¢
MCII0JIb30BAaHUEM HEMOJIBM>KHOTO U MOJABHYKHOTO OJIOKOB.

11. I3ydeHue 3aKk0Ha COXpaHEHHS YDHEPTHUH.

Pasznen 9. Mexanu4yeckue Kojie0aHUs U BOJIHBI.

KonebarensHoe nBrxkeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJCOAHUN: TIEPHO/I,
4acToTa, aMILIATyaa. MaTtemaTudecKuii U NpyKUHHBIA MasTHUKU. IIpeBpaiieHue
SHEPrUU MPH KOJIEOATEIHHOM JIBUKEHUU.

3aryxaromme — kosiebaHusA.  BolHyxnennole — koneOanus.  Pe3onaHc.
Mexannueckue BoiHbl. (CBOHCTBA MEXaHMYECKMX BOJH. I[IponmoneHbie U
NOMNEPEYHbIE BOJIHBL. JlnMHA BOJNHBI M CKOPOCTh €€ pacnpOCTPaHEHMS.
MexaHn4yecKue BOIHBI B TBEPAOM TEJIE, CEICMUYECKHE BOJIHBI.

3Byk. I'poMKOCTh 3ByKa W BbicoTa TOHA. OTpaxkenue 3Byka. MHPpa3Byk u

yJIBTPa3BYK.
Jemoncmpayuu.
1. HaOmrogenue koyieOaHM Tea 1IOJ JCHCTBHEM CHIIBI TSOKECTH M CHIIBI
YIOPYTOCTH.
2. Habmonenue konebaHuii rpy3a Ha HUTH U Ha MPYKUHE.
3. HaGmroneHue BRIHYXICHHBIX KOJIEOAHHUI U pe30HaHCA.
4. PacnpocTpaHeHHe MPOJAOJIbHBIX U MTONEPEYHBIX BOJIH (Ha MOJICIIHN).
5. HaGmronenue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AKYCTMYECKHUIN pE30HaHC.

Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHre 4dYacTOThl W TepHoja KoieOaHWil MaTeMaTHYECKOTO
MasTHHUKA.
2. OmpezeneHue 4aCTOTHI M MEpUoIa KoJieOaHUN MPY>KUHHOTO MAsITHHUKA.
3. HccnenoBanue 3aBUCMMOCTH TIepHOa KOJIeOaHUN TOJIBEIICHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
4. VccmenoBaHue 3aBUCUMOCTH TIEpHO/ia KoJIeOaHUN MPY>KUHHOTO MasiTHUKA
OT MaccChl Irpysa.
5. IIpoBepka HE3aBHUCHUMOCTH TEpHOJa KojeOaHuil Tpy3a, MOJBEIICHHOTO K
HUTH, OT MacChl rpysa.
6. OmbITBI, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTh IepHoJa  KojeOaHui
IMPY>KUHHOT'O MasiTHUKA OT MacChl Ipy3a U KECTKOCTHU MPYKUHBI.
7. W3Mmepenue yckopeHusi CBOOOJHOTO MaICHHUS.
Pazgen 10. DieKTpoMarHuTHoOE 10JIe U 3JIEKTPOMAarHUTHbIE BOJIHBI.
DJIEKTPOMAarHUTHOE  MOJie.  DJIEKTPOMAarHuTHele  BOJIHBL.  (CBOMCTBa
3JEKTPOMAarHuTHoIX BOJH. [llkama snexkTpoMarHUTHBIX BOJIH. Mcmosib3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.



OneKTpoMarHuTHas npuponaa ceera. CkopocTh cBeTta. BOaHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. MBydeHune CBOMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOUIBHOTO

TenedoHa.
Pa3nen 11. CBeToBbIe AABJICHHUS.
JlyueBas MOJIC/Ib CBeETa. Hctounuku CBETa. [IpssmonuHerHOE

pactpocTtpanenue ceera. 3atMenust ConHna u Jlynel. Otpaxenue ceeta. [lmockoe
3epKano. 3aKOH OTpakKeHUs CBETA.

[Ipenomiienne cBeTa. 3akoH TmpenomiieHusi cBera. IloiHOe BHYyTpeHHee
OTpakeHHWe cBeTa. Vcnonap30BaHME TOMHOTO BHYTPEHHETO OTPaXEHUs B
ONTUYECKUX CBETOBOJAX.

Jluaza. Xox ogayuedr B JguH3e. Onrtuueckas cucrema ¢oToanmapara,
MUKpPOCKONA M Tejneckomna. ['Ja3 Kak omnTudeckas cucrtema. BiIn30pykocTh H
NaTbHO30PKOCTb.

Paznoxenune Oenmoro cBera B crmekTp. Onbitel HetoTona. Croxkenue
CIIEKTPaJIbHBIX IBETOB. J(Hcniepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHOE pacCIPOCTPAHEHHUE CBETA.

OTtpakeHue cBeTa.

[TonyueHnne n300pakeHUI B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaax.
[Ipenomnenue cBera.

Onrtruyeckuil CBETOBO/I.

Xop ny4ei B coOuparoiiei JInH3e.

XO0JI Tyder B pacCEeUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOILBIO JIUH3.

[Tpuaun geiictBus doToamnmapata, MUKpOCKOTA U TEJIECKOIIA.

10. Monens ri1asa.
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11. Pa3znoxenue 6e10r0o cBETa B CIIEKTP.

12. IlonmyueHnue 6e10T0 CBETa MPHU CIOKESHUHU CBETA Pa3HBIX IIBETOB.

Jlabopamopnwie padbomot u onvimeol.

1. HccnenoBanue 3aBHCHMMOCTH yrila OTPa)X€HHS CBETOBOTO JIyya OT yIJa
TaJICHUsI.
N3ydenne xapakTepuCTUK U300paKeHHS MpeIMETa B TNIOCKOM 3€pKaJie.

3. HccnenoBanue 3aBUCMMOCTH yTila MPEIOMIICHHSI CBETOBOTO Jiyda OT yrja
MaJIeHNs Ha TPAHUIIE «BO3AYX—CTEKIIO».



4. llonyueHune N300pakeHUM C MOMOILBIO COOUPAIOUIEH JIMH3BIL.
Omnpenenenue (HOKYCHOro pacCTOSHUA U ONTHYECKON CHIIbI coOMparoen
JVH3BL.

6. OIBITHI IO PA3JIOKEHUIO OEIOr0 CBETA B CIIEKTP.

OnbITEl IO BOCTIPUATHIO I[BETa MPEAMETOB MPU UX HAOJIOICHUHM Yepe3
[[BETOBBIE (PUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Oneitel Pe3epdopna u mnanerapHass Mojenb atoma. Mojaens atoma bopa.
Ucnyckanue u noroinieHrue ceeta atomoM. KBaHTel. JInHeuaThie CIEKTPHI.

PanunoaktuBHOCTh. Anbda-, 6eTa- u ramma-uznydenus. CTpoeHue aTOMHOTO
snapa. HykmonHnas wmoxens artomHoro sjpa. M3orombl.  PamuoakTuBHBIC
npeBparnieHus. [lepros momypacmaaa aTOMHBIX SIEP.

AnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsS0BOTO U MAacCOBOIO YHCET.
DHeprus CBsi3M aTOMHBIX sifep. CBs3b Macchl M 2dHepruu. Peakuuu cuHTE3a U
nenenus sanep. Ucrounuku snepruun CosiHia 1 3BE37.

Anepnas sHepretvka. J[eWCTBUS paJMOAKTUBHBIX H3JIYYCHUN Ha IKUBBIC
OpraHU3MBlI.

Jemoncmpayuu.

1. CHeKkTpbl U3Ny4YEHUS U MOTJIOLICHHUS.

2. CrHekTpbl pa3InYHbIX Ia30B.

3. Cnekrtp Bojopoaa.

4. HabGnroneHnue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTrurka MOHM3UPYIOIMNX U3TYUYESHUH.

6. Peructpanus uznyyeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGnroneHue CIUTONIHBIX W TUHEHYATBIX CIEKTPOB U3ITYYCHHUS.

2. HccrnenoBanue TPEKOB: W3MEPEHUE SHEPrHUM YacTHIbI MO TOPMO3HOMY

nytu (o gororpadusim).

3. H3mepenue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-0000 1AM MOTYIb.

[ToBTOpUTETHEHO--0000IIAIOIITNI MOTYITH TIPETHA3HAYCH JIJIST CUCTEMATU3AIINH
u  0000meHWsT TPEIMETHOTO  COAEpX AHWUSA W OMbITa  JICSITEILHOCTH,
NpPUOOPETEHHOTO TP M3YUYEHUHU BCETO Kypca (DU3UKH, a TaKKe ISl TOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHy M0 (QU3MKe s 00ydJarouuxcs,
BBIOPABIINX 3TOT YY€OHBIN MPEIMET.

[Ipu U3ydeHHU JAHHOTO MOJYJSI PEANTH3YIOTCS U CUCTEMATU3UPYIOTCS BHUJIbI
NEATEeNIbHOCTH, HA OCHOBE KOTOPBIX O0ECIEeUUBAECTCS IOCTUXKEHHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  PE3YyJbTaTOB  00yueHus, (dopmupyercs
€CTEeCTBEHHOHAyYHasl TPaMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIIEIOBAHMS



SIBJICHUW NPUPOALI U TEXHUKH, OBJIAJCHUE YMEHUSMH OOBICHITH (PU3UUECKUE
SIBJICHUSI, NPUMEHAS I[IOJyYCHHbIC 3HaHUs, peElarh 3aJayd, B TOM YHCIE
KaYECTBECHHBIC U DKCIICPUMEHTAJIbHbIE.

[IpyHIMNIHANBHO JAEATEIBHOCTHBIM XapaKTep JAHHOTO pas3felia Pean3yeTcs
32 Ccu€T TOro, 4YTO OOYyYaroIIMecs BBIMOJIHSAIOT 3aJaHusl, B KOTOPHIX WM
Ipeajaraeres:

HAa OCHOBE TIOJIYYEHHBIX 3HAHUWA pacrmo3HaBaTh U HAY4YHO OOBICHSTH
dbu3uYecKue sIBJICHUS B OKPY KAIOIICH IPUPOJIC U MOBCETHEBHOMN KU3HH;

UCII0JIb30BaTh HAYYHBIE METOJIbI MCCIIe0BaHUs (DU3NUYECKUX SIBIICHUH, B TOM
YHUCIIEe 1S POBEPKU TUIIOTE3 U MTOJYYECHUSI TEOPETUUECKUX BBIBOJOB;
OOBSICHSITh HAay4HbIE OCHOBBI HAmMOOJIE€ BaKHBIX JOCTHUKEHUU COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMEP, NPAKTUUECKOTO UCIIOJIb30BAHUS PAZIMYHBIX HCTOYHUKOB
SHEPIUU HAa OCHOBE 3aKOHA MPEBPAIIECHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPTUM.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

N3yuyenue ¢pu3nku HAa ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpaBICHO

Ha JIOCTHXKEHUE JIMYHOCTHBIX, METAMPEIMETHBIX U TIPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pe3ynbraTe usydenus: pu3uku Ha ypOBHE OCHOBHOTO 00IIEro o0pa3oBaHuUs

y oOyuaromierocs 0yayT cOpMUPOBAHBI CIEAYIONIUE JIMYHOCTHBIE PE3yJbTaThl B
YJacTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

— IpOSBIIEHWE UHTEPECa K UCTOPUM U COBPEMEHHOMY COCTOSTHUIO POCCHIMCKOM
bu3nYecKol HAyKH;

— IIEHHOCTHOE OTHOIIIEHUE K JIOCTUKEHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;

2) rpa:kKIaHCKOr0 M YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

— TOTOBHOCTh K aKTHBHOMY YUYacTUIO B OOCY>KJIE€HUHM OOIIECTBEHHO 3HAYUMBIX
U OTUYECKUX MPOOJEM, CBSA3AaHHBIX C TPAKTHUYECKUM TPUMCHEHHEM
JTOCTXKEHUN (HU3UKH;

— OCO3HaHUE BAKHOCTU MOPAJbHO--3TUYECKUX IMPUHIUIOB B JESITEIbHOCTH
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

— BOCHPHATHE ICTETHMYECKUX KauecTB (PU3MYECKON HayKu: €€ TapMOHUYHOIO
MOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAKHEUIIIEH COCTAaBIISIOLICH
KYJbTYPBIL;

— pa3BUTHE HAYYHOW JIOOO3HATENBHOCTH, WHTEpEca K HCCIEI0BATEIbCKOM
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbTYpPbl 3A0POBbSI H  3MOLMOHAJIBLHOIO
0J1aronmoJyyms:

— OCO3HaHWE IICHHOCTH 0€30MmacHoro o0pa3a KU3HH B COBPEMEHHOM
TEXHOJIOTHYECKOM MHUPE, BaXKHOCTH TMpaBWil O€30MacHOr0 TMOBEJACHUS Ha
TPaHCIOPTE, HA JIOpPOrax, C IEKTPUUYECKUM U TEIUIOBBIM OOOpPYJAOBaHUEM B
JOMAITHUX YCIOBUAX;

— c(pOpMHUPOBAHHOCTh HaBBbIKA pe(IEKCUHU, MPU3HAHUE CBOErO IpaBa Ha
OIKOKY U TAKOTO e MpaBa y Apyroro 4eJIOBEKa;

6) TPY10BOr0 BOCIIMTAHMS

— AKTHMBHOE y4YacTHE B PEIICHUU NPAKTHUYECKUX 3ajay (B paMKaX CEMbH,
o0pa3oBaTebHON  OpraHu3alMy, Tropoja, Kpas) TEXHOJOTMYEeCKOM U



COLIMAJIbHOM HANpaBI€HHOCTH, TPEOYIOIIUX B TOM YHCIE U (U3HYECKUX
3HAHUM,

e — MHTEPEC K MPAKTUYECKOMY M3yUEHHUIO MPO(ECCUid, CBI3aHHBIX C (PU3HUKOI;

e 7)3KO0JOrM4eCKOro BOCIIUTAHMS:

e — OpHUEHTAlUs Ha MpPUMEHEHHE (PU3MYECKUX 3HAHUM NJIs pELICHUs 3a1ady B
00JIaCTH OKpY’KaloIlled Cpelbl, IUIAHUPOBAHUS MOCTYNKOB M OLEHKH UX
BO3MOXKHBIX TTOCJIEJICTBUIN SISl OKPY>KAIOIIEH CPEeJIbl;

e — OCO3HaHHE TJI00ATBLHOTO XapaKTepa 3KOJIOTHYECKUX MpoOIeM U MyTed ux
pelIeHHUS;

e 8) amanTanMu K M3MEHSIIOIIMMCS YCJOBHMSIM COUMAJIBHOW M NPHPOIHOI
cpeabl:

e — MOTPeOHOCTH BO B3aUMOJCHCTBUU TMPHU BBHINOJHEHUU HCCIEIOBAaHUN U
NPOEKTOB (U3UUECKOW HAMNpPaBICHHOCTH, OTKPBITOCTH OMNBITY WU 3HAHUAM
APYTHX,

e — TIOBBIIICHUWE YpPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPaKTUUYECKYIO
NeSITEbHOCTD;

e — HOTPeOHOCTHh B JOPMUPOBAHUU HOBBIX 3HAHUI, B TOM Uucie GOpMyIUpoBaTh
UJIeU, OHATHUS, TUIIOTE3bl O PUBNUECKUX 0OBEKTAX U SIBICHUSX;

e — OCO3HaHME J1e(PULUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1acTH
1076370478

e — IUIAHUPOBAHUE CBOErO pa3BUTHUA B NPUOOPETEHUHM HOBBIX (PU3MUECKUX
3HAHUM;

e — CTpEMJICHHME aHAIM3UPOBATh U BBISBIATH B3aUMOCBS3H IIPUPOABI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIOIb30BAHUEM (PU3NUECKUX 3HAHUM;

e — OLEHKA CBOMX JEHCTBHM C YYETOM BIMSHUS Ha OKPYXAlOUIYI Cpeny,
BO3MOXXHBIX TJIOOAJIBHBIX ITOCIIEICTBHIA.

METANPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe ocBOeHHS mMporpaMMbl MO (HU3MKE HA YPOBHE OCHOBHOTO
oOmrero odpa3oBanus y o0ydaromierocsi OyayT copmMupoBaHsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIONINE TO3HABATEILHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBUS,
KOMMYHUKAaTHUBHbIE  yHHMBEpCaJbHble  y4uyeOHbIE  JICUCTBUS, pEryJATHBHbIC
YHUBEpCaJIbHbIE YUeOHbIE IEUCTBUSI.

ITo3znaBaTe/bHBbIE YHUBEPCA/IbHBIC yqeﬁﬂme I[eﬁCTBHﬂ

Bba3oBble JJoruueckue JelcTBUA:



BBISIBISITh M XapaKTEpHU30BaTh CYILIECTBEHHbIE MPU3HAKA OOBEKTOB
(s1BIEHUI);

YCTaHABJIMBATh CYLUIECTBEHHBIN MPU3HAK KJacCU(UKAIMU, OCHOBAHUS IS
0000111eHNs U CPAaBHEHUS,

BBISIBJISIT 3aKOHOMEPHOCTH M IPOTUBOPEUMS B paccCMaTpUBaeMbIX (pakTax,
JAHHBIX U HAOJMIOJIEHUAX, OTHOCAIINXCS K (DU3UUYECKUM SIBIICHUSM;
BBISIBJISITh IPUYMHHO--CIIEICTBEHHBIE CBS3U NPU H3YYEHUU (U3HUECKUX
SBJICHUN U TMPOILIECCOB, J€NaTh BBIBOJbI C MCIOJIb30BAHUEM JE€yKTUBHBIX
U MHIYKTUBHBIX YMO3aKJIIOYEHUH, BBIJBUTATh TMIIOTE3bl O B3aHMMOCBSI3AX
(bu3HUECKUX BETUYHH;

CaMOCTOSATENIbHO BBIOMpPATh CHoco0 penieHus y4yeOHOM (u3nueckon
3alayu (CpaBHEHUE HECKOJIbKMX BapHaHTOB pEIICHMs, BbIOOp Hauboliee
MOJIXO/ISAIIETO ¢ YUETOM CaMOCTOSATEIBHO BBIIETICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBaTe/IbLCKNE AEHCTBUS:

UCITIOJIH30BaTh BOMIPOCHI KaK UCCIICIOBATEIILCKUN HHCTPYMEHT IMO3HAHUS,
IIPOBOJIUTH IO CAMOCTOSATENIBHO COCTABJICHHOMY ILIaHY OIIBIT, HECJIOXKHBIN
buznueckuii SKCIEPUMEHT, HEOOJIbIIOE UCCleloBaHue (HU3UIECKOTO
SIBJICHUS,

OLICHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTH HH(MOpMaIuIo,
MOJIYYEHHYIO B X0JI€ UCCIIEOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOATENIHHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOIIIOICHUSI, OTIBITA, UCCIICAOBAHMS;

POTHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IIPOIIECCOB, a TAK)KE BBIABUTATH MPEIONIOKEHUSI 00 UX PA3BUTHH B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

Pabora ¢ undgopmanmeii:

IPUMEHSTH Pa3IMYHBIC METOJbI, HHCTPYMEHTHI U 3alpOChI MPU MOUCKE U
orOope MH(pOPMAIMKM WA JAaHHBIX C y4ETOM IMPEIIOKCHHOW YYCOHOMU
bu3ndeckoi 3a1a4m;

aHaAJIM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH UHOOPMAIUIO
Pa3IUYHBIX BUIOB M JOPM IMPEACTABIICHHUS,

CaMOCTOSITCJIbHO  BBIOMpAaTh ONTUMAJIbHYIO (OpPMY IMpEaCTaBICHUS
uHbOpMAIlMK W WUIIOCTPUPOBATh peIllacMble 3a7a4yd  HECIO0KHBIMU
CXeMaMH, TharpaMMaMu, HHOU rpauKOi U KX KOMOMHAIIUSIMH.

KOMMyHHKaTHBHLIe YHHUBEPCAJIbHBIC y‘leﬁﬂble IleﬁCTBHH:

B XOJe OOCYXACHHUS y4eOHOro Marepualia, pPe3ysIbTaTOB JIa0OPATOPHBIX
paboT M MPOESKTOB 33/1aBaTh BOIPOCHI IO CYMIECTBY 00CYKIaeMOW TEMbI U
BBICKA3bIBaTh HJCH, HAIlCJICHHBIC Ha PCIICHHE 3aJadyd W IOJIepKaHue
0J1aroXKeaaTeIbHOCTH OOIICHMS,



COMOCTAaBJSATh CBOU CYXACHUS C CYXICHUSAMU APYIMX YYacCTHUKOB
auanora, OOHapyXUBaTh Pa3IM4Me U CXOJCTBO MO3ULIUNL;

BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;
nyOJIMYHO MPEACTaBIATh PE3YAbTaThl BHIMOIHEHHOTO (PU3UUYECKOTO ONbITa
(9KCIEpUMEHTA, UCCIEAOBAHMS, TPOEKTA);

NOHMMAaTh M HUCIOJIb30BaTh  NPEUMMYIIECTBAa  KOMAaHIHOM U
UHAUBUAYATbHON pabOThl MpU PEHIEHUH KOHKPETHOM (PuU3NYecKon
npo0JIeMBbl;

OPUHUMATh LEJIM COBMECTHOM NIESITEbHOCTH, OPTraHU30BbIBATh JCHCTBUS
no e€ JOCTHKEHUIO: paclpeAesiaTh poJiH, OO0CyX AaTb MPOLECCH U
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJIEH;
BBITMOJHATH CBOIO YacTh pabOThI, IOCTUTasi KAUECTBEHHOTO pe3yibTaTa Mo
CBOEMY HAIpPABICHUIO U KOOPIAUHUPYS CBOM JECUCTBUS C JAPYTUMHU
YJIeHaMH KOMaH/]Ibl;

OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATEILHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PerynsiTuBHbIe YHHBepcajibHbIe YUueOHbIe JAelicTBUS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B KU3HEHHBIX U YU4EOHBIX CUTYalMsIX, TPEOYIOIIHNX
TUTSE petieHust GU3NIEeCKUX 3HAHUI;

OPUEHTUPOBATHCS B  PAJMMUYHBIX  MOAXOAAaX HPHUHATHS  pelICHUN
(MHIUBUIyaIbHOE, TPUHATHE DPEIICHHWs B TPYyMINe, MPUHSATHE pelIeHUuN
TPYIION);

CaMOCTOSATEIFHO COCTABIIATH AITOPUTM PEIIeHUs GU3NUECKON 3a7a9u WIIN
IJlaHa MCCJEAOBaHUsI C YYETOM HUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEW, apryMEHTUPOBATH Mpe/jlaracMble BApUAHThI PEIICHUI;
nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTpOJ'lb, AMOIMOHAJIbHbIN HHTEJIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJlaH €€ U3MECHEHUS,
OOBSCHATh TPUYMHBI  JOCTWKEHUS (HEHOCTHKCHHS) PE3yJIbTaToOB
JeSTEHHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
(U3UYECKOrO0  UCCIAENOBAHUS WM TPOEKTAa) HA OCHOBE HOBBIX
00CTOATENbCTB, W3MEHUBIIMXCS CHUTYallMii, YCTAaHOBJIEHHBIX OIIHOOK,
BO3HUKIIUX TPYIHOCTEM;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTh C€0sl HA MECTO APYroro 4yejaoBeKa B XOJ€ CIOpa WIM JUCKYCCHHU
Ha HAyYHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JPYTOro;



MPU3HABATh CBOE NMPABO HA OLIMOKY MPHU PEIICHUH (PU3HYECKUX 3a7a4 WIN
B YTBEPXKICHUAX Ha HAYYHBIE TEMBI U TAKOE K€ IIPABO APYroro.

NPEAMETHBIE PE3YJIBTATBI

K xoHIy o0yuenusi B 7 Kiaacce npeIMETHbIE PE3yJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCIIONIb30BaTh  TMOHATHA: (QHU3UYECKHE W  XUMHYECKHE  SIBJICHUS,
HAOJIFOJICHUE, DKCIIEPUMEHT, MOJIEb, THIOTE3a, CIWHUIIBI (PU3NYECKHUX
BEJIMYUH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMS BellecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHWYECKOE [IBIJKEHHE (paBHOMEPHOE,
HEPaBHOMEPHOE, TPSIMOJUHEHHOE), TPACKTOPHs, PaBHOJCHCTBYIOMIAS
cuna, gedopmanms  (ympyras, — IUTacTHYecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

pasznuyarh sBieHUS (Iuddys3us, TEIUIOBOE IBMKECHUE YACTHII BEIICCTBA,
paBHOMEPHOE  JIBI)KCHHE, HEPAaBHOMEPHOE  JIBIDKCHHE,  HWHEPIHS,
B3aMMOJICVICTBUE TEJI, PABHOBECUE TBEPJBIX TEJI C 3AKPEIUVIEHHOM OCHIO
BpallleHusI, Tepeadya JaBlieHUs TBEPABIMU TeJlaMH, KUIAKOCTIMU U
razamu, arMocdepHoe JaBlieHHWe, IUIaBaHHWE TeJ, NpEeBpalleHUs
MEXaHMYECKOW HEPruH) MO OMHCAHHMIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIIMNX JaHHOE (PU3NYECKOE SBIICHUE;
pacmo3HaBaTh TPOSIBICHUE W3YYCHHBIX (U3UUECKUX SBICHUU B
OKpYXaIollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
IpPUMEPHI JIBXKCHUSI C PA3TUYHBIMU CKOPOCTSAMH B XKUBOW M HEKWUBOU
NpUpOJIe, NEWCTBHE CWIBI TPEHUS B TMPUPOAEC M TEXHHUKE, BIUSHUE
aTMOC(EpHOTO NIaBIICHUs HA JKMUBOW OPTaHU3M, IJIaBaHWE PBIO, pblyaru B
TEJIe YeJI0BeKa, MPH STOM MEPEBOIUTH MPAKTHUECKYIO 3a/1a4y B Y4eOHYIO,
BBIJICIISATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (PU3NYECKUX SBICHUN;
OMMKCHIBATh M3yUYEHHBIC CBOMCTBA TeN U (PU3NUYECKUE SBICHHS, UCTIOIB3YS
dusnueckre BeTMYMHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BpEMs,
MyTh, CKOPOCTh, CPEIHSISI CKOPOCTh, CHJIa YIPYTOCTH, CUJIa TSAKECTH, BEC
Tena, CWia TpeHHs, JaBieHWe (TBEPJAOTO Teia, JKUIAKOCTH, Tasa),
BBITAJIKMBAIOIIAS CHJIA, MEXaHWYeCKass padoTa, MOIIHOCTh, TJICYO CHUJIBI,
MOMEHT CWJIBI, KOXP(OUIMEHT TOJE3HOTO JEHCTBUS MEXaHWU3MOB,
KHHETUYECKas W TOTCHIMAJIbHAS JHEPTHUs), MPU ONMHUCAHUHA TPABUIHHO
TPaKTOBaTh  (PUBWYECKUA CMBICT  WCTOJB3YEMBIX  BEIWYHMH, WX
0003HaYeHUsI U €AUHUIBI (PU3HMYECKUX BEJIUYWH, HAXOIUTH (POPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DM3UYECKYIO BEJIMUMHY C JPYTUMHU BEIIMYWHAMH,
CTpOUTH TpahWiKu N3YICHHBIX 3aBUCUMOCTEH (PU3HUECKUX BEITUUNH;



XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBJICHUS UM MPOIECCHI,
WCIIOb3Ys MpaBUiia CJIOXEHUS CUJl (BIOJb OJHOM mpsimoii), 3akoH ['yka,
3akoH [lackansi, 3akoH ApxuMme/a, MPaBUJIO paBHOBeCHUsl pbluara (0J0Ka),
«30JI0TO€ TPaBWJIO» MEXAaHWKH, 3aKOH COXPAaHEHUS MEXaHMYECKOU
SHEPIruM, MPU OTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3aMKCHIBATh €r0 MATEMATHUECKOE BBIPAKCHICE;,

OOBSACHATH ()M3UYECKHUE SBIICHUS, TTPOIIECCH U CBOMCTBA TEJ, B TOM YHCIIC
U B KOHTEKCTE CHUTYyallMid MPaKTHKO-OPHUCHTHPOBAHHOTO XapakTepa:
BBISBJIATh MPUIMHHO--CJICICTBCHHBIC CBSI3HM, CTPOUTH OOBSICHEHHE U3 1—2
JIOTHYECKUX IIaroB ¢ OMOpPOW Ha 1-2 M3yYEHHBIX CBOMCTBA (M3MYCCKUX
SIBJICHUM, (PU3UYCCKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

pemarh pacu€THble 3amadyd B 1—2 JEHCTBUA, WCMOIL3YySA 3aKOHBI U
dbopmynbl, CBs3bIBarolIMe (U3UUECKUE BETUYMHBI: HA OCHOBE aHaIW3a
YCJIOBHS 3aJlauyl 3aMUChIBATh KPATKOE YCIOBHE, MOACTABIATh (DU3NUECKUE
BEJIMYHMHBI B (OPMYJIbI M TPOBOJAUTH PACYETHl, HAXOJIUTh CIPABOYHBIC
JTaHHBIC, HCOOXOAMMBIC ISl PEIICHHS 3a7a4, OlCHUBATh PEaTUCTUIHOCTD
MOJIYYeHHON (hU3MYECKOM BEIMUMHBI;

pacmo3HaBaTh MPOOJIEMBbI, KOTOpbIE MOXKHO PEIIUTh NpPHU TOMOIIH
(bu3MUeCKrX METOOB, B OMIMCAHUM MCCIICIOBAHUS BBIICISTH IIPOBEPSIEMOE
Opeanoyoxkenue  (TUMOTe3y),  pazauyaTb U HMHTEPIPETHPOBATH
MOJIYYCHHBIH pe3ysibTaT, HAXOIUTh OIIMOKM B XOJIe OIbITa, JeNaTh
BBIBO/JIBI TI0 €T0 pe3yjIbTaTaMm;

NPOBOAUTH OMNBITBI 1O HAOMIOAEHUIO (PU3WYECKUX SIBICHUN WU
bu3uIecKux CBOWCTB TeJ: bopMyIHpOBATH IpOBEpsIEMbIE
MIPENOIOKEHUS, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyI0BaHNUA,
3aMKChIBATh XOJ ONBITA U (DOPMYITUPOBATH BHIBO/IHI,

BBITIONHATh TPSIMbIE W3MEPEHUS PACCTOSHUS, BPEMEHH, MacChl TeTa,
o0béMa, CHUIBI W TEMIEPATyphl C HCIOIB30BAHMEM AaHAJIOTOBBIX U
mupoBBIX TPHOOPOB, 3aNMUCHIBATH TIOKa3aHUS NTPUOOPOB € YUYETOM
3a1aHHOM aOCOJIFOTHOW MOTPEIIHOCTH U3MEPEHMUIA;

MIPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJTHON (PU3NUYECKON BEIIMUUHBI OT
JIPYrol C WCIOJIB30BAHUEM TMPSAMBIX H3MEPEHHH (3aBUCUMOCTH TYTH
PaBHOMEPHO JBIDKYIIETOCS Tella OT BPEMEHHW JBWIKCHUS TeEJNa, CHIIBI
TPEHHsI CKOJIBKEHHUS OT Beca Telia, KauecTBa 00paboTKU MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIBI TPEHUS OT TUTOIIAN COMPUKOCHOBEHUS TEJl, CHUITBI
YIIPYTOCTH OT YJIMHEHHWS TPYKUHBI, BRITAIKUBAIONMIECH CHUIBI OT 00BbEMa
MOTPYKEHHON YacTH Teja M OT TUIOTHOCTH JKHJIKOCTH, €€ HEe3aBHCHUMOCTHU
OT TUIOTHOCTH Te€Jia, OT TIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJO0, YCIOBUM
MJIaBaHUS TEJ, YCIOBUH PaBHOBECHS phldyara W OJOKOB), y4acTBOBATh B



IUIAHUPOBAHUM  Y4EOHOTO WCCIICIOBAHUS, COOUpaTh YCTAaHOBKY H
BBITIOJHATh M3MEPEHUsS, CIEenys MPeIOKEHHOMY IUIaHy, (UKCHPOBATH
PE3yNbTAThl TOTYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHUJC
NIPEJIOKCHHBIX TaOIUI] M TpadUKOB, JEJaTh BBIBOJABI IO pe3yJbTaTaM
UCCIICIOBAHUS;

IPOBOAUTE KOCBEHHBIC HM3MEpPEHHUS (U3MYECCKUX BEIWYUH (IDIOTHOCTH
BEIIECTBA JKUAKOCTH WM TBEPAOTO TeJa, CHIA TPECHHS CKOJIBKCHUS,
JaBJICHUE  BO3JyXa, BBITAIKWBAKOIIAsS CWIa, JCHCTBYyIOIas  Ha
NOTPY)KEHHOE B KHUAKOCTh TEI0, KOIP(OHUIIMEHT TOJIE3HOTO JACHCTBUS
NPOCTBIX MEXaHU3MOB), CJHCAYS TMPEAIOKEHHON WHCTPYKIMH: TIPH
BBITIOJTHEHUN W3MEPEHUU COOMpaTh HDKCIIEPUMEHTAIbHYI) YCTaHOBKY H
BBIYUCIISITh 3HAUCHUE UCKOMOMW BEITUYMHBL

COOJIO/IaTh MTpaBUIIa TEXHUKHU OE30MAaCHOCTH MPHU padoTe ¢ 1abopaTopHBIM
00opy10BaHUEM;

yKa3bIBaTh NMPUHIUIBI JICUCTBHS TMPUOOPOB M TEXHHUYECKHX YCTPOMHCTB:
BECBHI, TEPMOMETp, IWHAMOMETP, COOOIIAIONINECS COCYIbl, Oapomerp,
phIyar, MOJBUKHBIM U HETIOABUKHBIN OJIOK, HAKJIOHHAS TIOCKOCTH;
XapaKTepu30BaTh MPUHLHUINBI JCUCTBUS U3YYEHHBIX NpHOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa WX oOmNHCaHUs (B TOM YHCIE:
NOJIIUITHUKHA, YCTPOIMCTBO BOJONPOBOJA, THUIPABIMYECKHA TIpecc,
MaHOMETp, BBICOTOMED, MOPIIIHEBONM HACOC, APEOMETP), UCIIONB3Ys 3HAHUS
0 CBOHMCTBaX (PpUBHYECKUX SBJICHUN M HEOOXOAUMBIC (DU3NUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJIUTH  TpUMEpbl  (HaXoauTh  WHGOpPMAIMI0O O  MPUMEPax)
IPAKTUYECKOTO HCIOJIb30BaHUS (PU3NYECKUX 3HAHUM B TOBCEIHEBHOMU
KU3HU JJIs1 oOecrieueHns 0€30MacHOCTH MpH O0pallieHnu ¢ MpuodopaMu U
TEXHHYECKUMHU yCTPOMCTBAMHU, COXpPaHEHHUS 3/I0POBbS M COOJIOJCHUS
HOPM SKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJie;

OCYIIECTBIISITh OTOOpP WCTOYHMKOB UWH(opmanuu B VHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aITPOCOM, Ha OCHOBE WMEIOIIUXCS
3HAHMM W TyTéM CpPaBHEHUS PA3IUYHBIX WMCTOYHUKOB BBIICIATH
uH(bOpMaINIO, KOTOpas SBISETCS MPOTUBOPEYMBON WM MOXET OBITH
HEJ0CTOBEPHOM;

MCTIOJIb30BaTh MPH BBHITOTHEHUH YYEOHBIX 3aIaHUA HAYYHO--TIOMYJISPHYIO
auTepaTypy  (HU3WYECKOTO  COACpIKAHUS, CIPABOYHBIC MaTepPUAIBI,
pecypcel cetn MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpa3oBaHus HH(YOPMAITUU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3aaBaTh COOCTBEHHBIC KpAaTKUE MUCHMEHHBIC M YCTHBIC COOOIIEHUs Ha
OCHOBE 2—3 MCTOYHUKOB MHGPOPMAINK (HU3UIECKOTO COACPKAHUSA, B TOM



qyciae MyOJIMYHO JAeNlaTh KpaTKHe COOOLIEHMsSI O Pe3yibTaTax IPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUN, MpPU OBTOM T[PaAMOTHO HCIOJIb30BaTh
U3YYEHHBIA TOHATUIHBIM anmapar Kypca (U3MKH, CONPOBOXKIAThH
BBICTYILICHUE [IPE3EHTALUEN;

OpU BBIIOJHEHUH YYEOHBIX MPOEKTOB W HCCIENOBAHUNA paclpenesnsiTh
00s3aHHOCTH B TpyMNIe€ B COOTBETCTBUM C TMOCTaBJICHHBIMHU 3aJadyaMu,
CIEAUTHh 3a BBIIOJHEHUEM IUIAHA JEUCTBUM, aJE€KBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JIEATEIBHOCTh  TIPYIIbl,  BBICTPAUBATH
KOMMYHUKAaTUBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIKX.

K xonIy o0yuenusi B 8 Kiacce npeiMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

UCIIOJIB30BaTh TOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TETNIOBOE JIBIKCHHE
aTOMOB M MOJICKYJI, arperaTHbIC COCTOSIHUS BEIIECTBA, KPUCTALITUYECKUE U
amopdHble Teja, HACHIIICHHBI W HEHACHIIMICHHBIM Map, BIAKHOCTH
BO3/lyXa, TEMIIeparypa, BHYTPCHHSS DJHEPrus, TEIUIOBOW JIBUTATEIb,
AJIEMEHTAPHBIN AJIEKTPUICCKHUM 3apsifl, HICKTPUIECKOE T0JIe, MPOBOJHUKHU
U JURJIEKTPUKH, IOCTOSHHBIA 3JIEKTPUUECKUN TOK, MATHUTHOE TOJIE;
pa3nnyath SIBJICHUS (TEIUIOBOE PACIIMPEHUE M C)KaThe, TeIvlonepenaya,
TEIJIOBOE PAaBHOBECHE, CMAUMBaHUE, KANWUISPHBIC SIBIICHHS, HUCIIApEHUE,
KOHJCHCAIUs, IJIaBJIeHUe, KpucTaumsaius (OTBEpAeBaHUE), KUIICHHE,
TeIJIonepeaayda (TeTIOnPOBOIHOCT, KOHBEKIIHS, U3ITy4YECHHE),
ANEKTPU3AIUs TEJ, B3aUMOJEUCTBUE 3apsA/IOB, AEHUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHWE, B3aNUMOJICHCTBUE MAarHUTOB, JIEWCTBUE
MAarHUTHOTO TOJISI HA MMPOBOJHUK C TOKOM, RJIIEKTPOMArHUTHAs MHIYKIIHS)
0 ONUCAHUI0 HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIKX JaHHOE (PU3NYECKOE SBICHUE;

pacmo3HaBaTh TPOSBICHUE W3YYCHHBIX (U3MUECKHX SBICHUN B
OKpYXaIollleM MHpEe, B TOM uucie (U3UYECKUE SBICHUS B TPUPOJIE:
NOBEPXHOCTHOE HATSXKEHHE W KalWUISApHbIE SBJIEHUA B MPHUPOJE,
KpUcCTajulbl B Tmpupone, uzinydeHue ComnHua, 3aMmep3aHue BOIOEMOB,
MOpcKue Opu3bl, 00pa30BaHUE POCHI, TyMaHa, UHES, CHETa, SJIEKTPUUYECKUE
SABJICHUSI B aTMoc(epe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3eMid, Apeid MOIOCOB, POJIb MAarHUTHOTO MOJS ISl JKM3HU Ha
3emiie, MOJSIPHOE CHUSIHUE, IPU 3TOM MEPEBOJIUTH MPAKTUUECKYIO 3a/1a4y B
y4eOHYI0, BBIJCNSTh CYIIECTBEHHbIE CBOMCTBA (IMpU3HAKU) (PU3MUECKUX
SIBIICHUIM;

OMUCHIBATh U3YYECHHBIC CBOMCTBA TeNl U (PU3UYECKUE SIBICHUS, UCTIOJb3Ys
dbu3nYeckue BEIMYUHBI (TeMIepaTypa, BHYTPEHHSSE SHEPruUsl, KOJIUYECTBO
TEIJIOThI, yJeNbHas TEIJIOEMKOCTh BEIIECTBAa, VAEJbHAs TEIIOTa



IUIaBJICHMS], yJeJabHAas TEIJIoTa MNapooOpa3oBaHMs, yJeibHas TEIIoTa
CropaHusi TOIUIMBA, KOA(Q(UIMEHT TMOJE3HOro JACHCTBUS TEIUIOBOM
MAIllMHbI, OTHOCUTEIbHAsA BJIAXHOCTb BO31yXa, JJIEKTPUYECKUU 3apsl,
CUJa TOKa, JJIEKTPUYECKOE HANpPsHKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yIeIbHOE  CONpOTHBJIEHHE  BellecTBa, paboTta W MOIIHOCTH
ANEKTPUYECKOrO0  TOKAa), NpH ONHUCAHUM NPABWIBHO  TPAKTOBATH
(bU3UYECKU CMBICT HCIOJIb3yeMbIX BEJIUYUH, 0003HAYEHUS W €IUHUIIBI
bU3UYECKUX BEIMYMH, HAXOAUTh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO
bU3UYECKYI0 BEJIMYMHY C JAPYTUMU BEJIWYWHAMH, CTPOUTH Tpaduku
U3YUYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEITUUMH;

XapaKTepu30BaTh CBOMCTBA Tes, (U3MUECKUE SBICHHUS W MPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE IOJOKEHUS MOJIEKYJSIPHO--KHHETHUECKON TEOpUU
CTpOEHUS BEIECTBA, MPUHIMUII CYNEPHO3UIMU ToJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUsd 3apsaa, 3akoH OMa Juis ydacTKa UEIH, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHHs DHEPruM, IMpPU ITOM J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3alMCHIBATh €r0 MaTeMaTUYECKOe
BBIPA)KEHUE;

OOBSACHATh (PU3WUYECKHE MPOIECChl M CBOWCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CUTyallUld MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTEPA: BBISABIIATH
PUYHUHHO-CIIE/ICTBEHHBIE CBA3HU, CTPOUTH 00BsICHEHUE U3 1—2 JTOrHYEeCKUX
IaroB ¢ Omopod Ha 1—2 W3y4YEHHBIX CBOMCTBA (PU3MUYECKUX SIBICHHMH,
(bu3MUECKNX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTh pacu€THble 3aJauyud B 2—3 JEHCTBHS, WCIOJb3YSd 3aKOHbI U
dbopMyibl, cBs3bIBaOIMNE (U3UYECKUE BEIMYMHBI: Ha OCHOBE aHaIM3a
YCIIOBHS 3aJa4d 3alHChIBATh KPATKOE YCIOBHE, BBIABIATH HEAOCTATOK
JAHHBIX JUISI PEIIEeHWs 3a/Jaud, BBHIOMPATh 3aKOHBI W (OPMYIIBI,
HEOoOXOMUMBbIE i €€ pelIeHHs, MPOBOJWTH pacdyéThl U CPaBHUBATH
MIOJIY9€HHOE 3HaueHNe (PU3NIECKON BEIMUUHBI C U3BECTHBIMU JTaHHBIMU;
pacro3HaBaTh MOPOOJEMBI, KOTOPbIE MOXKHO PpEIIUTh MPU [OMOIIU
bu3MUecKrX METO/OB, HWCIOJIB3Ysl ONHUCAHHWE HCCICAOBAHUS, BBIICIATH
IPOBEPSAEMOE  IPEIANOJIOKECHUE, OLUECHUBATh IPABWIBHOCTH MOPSAKA
IIPOBEJICHUS UCCIIEA0BAHMUS, JEJIATh BIBOBI;

NPOBOAUTH OMNBITBI 1O HAOMIOAEHWIO (PU3WYECKUX SIBICHUN WU
¢u3rUecKrX CBOMCTB Tel (KamUUSIPHBIC SBIICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro 00bEéMa, TeMIiepaTypbl, CKOPOCTH MpOIEcCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa H3Jydarolel (morioiaroniei)
MMOBEPXHOCTH, CKOPOCTh MCIAPEHHS BOJBI OT TEMMEPATYpPbl KUIKOCTH H
mwIonaau €€ TOBEPXHOCTH, DJJIEKTpU3aLUMs TeJI MW B3aUMOJCHUCTBUE
AJIEKTPUYECKUX 3apsSA0B, B3aUMOACHUCTBHE TMOCTOSHHBIX MAarHUTOB,



BU3yaJU3alisi MarHUTHBIX TIOJIEH TIOCTOSHHBIX MArHHUTOB, JCHCTBUSA
MarHuTHOTO MOJS Ha NPOBOAHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOICTBa 3JEKTPOJBHUraTeisl IOCTOSIHHOTO TOKa): (OpMyIHpOBaTh
pOBEpsiEMbIE MPEANOI0KEHUSI, COOUPaTh YCTAHOBKY U3 MPEII0KEHHOTO
000pyAOBaHMs, ONUCHIBATH X0/ ONbITA U (HOPMYITUPOBATH BHIBOIBI;
BBITIOJIHSIT, ~ TMPSAMBIE  U3MEPEHHUS  TeMIepaTypbl, OTHOCUTEIbHOM
BJIQXKHOCTU BO3[yXa, CWJIbl TOKAa, HANpPSDKEHUS C HCIOJIb30BAaHUEM
aHAJIOTOBBIX NPUOOPOB M JATYMKOB (PU3MYECKUX BEIIMYMH, CPABHUBATH
pE3yNIbTaThl U3MEPEHUH C YUETOM 3aJJaHHOM aOCOMIOTHOMN MOrPEIIHOCTH;
IPOBOAUTH UCCIEI0BAHNE 3aBUCUMOCTH OJTHON (PU3NYECKON BETMYUHBI OT
Ipyrol ¢ HCHOJB30BAHMEM NPSIMBIX  HM3MEpPEHHl  (3aBUCHMOCTH
CONMPOTHUBJICHUS] TPOBOJHUKA OT €ro JJIMHBI, IUIOHIAJAM TONEPEUHOTO
CEYEHMSI U Y/ICJIbHOTO COMPOTUBIICHUS BEIIECTBA MPOBOJIHUKA, CUJIBI TOKA,
UAYIIEr0o 4Yepe3 TMPOBOJHUK, OT HANpPSOKEHUS Ha  IPOBOJHUKE,
UCCJIEIOBAHME TIOCJEN0BATENIbHOTO M TapajuIeIbHOTO  COEIWHEHUMN
POBOJAHUKOB): TUIAHUPOBATh HCCJIEAOBaHUE, COOMpPATh YCTAHOBKY H
BBITMIOJHATh M3MEPEHUs, CIeNys MpeUIoKEHHOMY IUIaHy, (UKCHpPOBATH
pe3yNbTaThl TMOJYYEHHOM 3aBUCHMMOCTH B BHAE TaOnuil U TpaduKoB,
JIeNaTh BBIBOIBI 10 pe3yJIbTaTaM UCCIIEeI0BAHMUS;

IPOBOAUTh KOCBEHHbIE H3MepeHus: (U3MYECKUX BeNMYMH (yIenabHas
TEIUIOEMKOCTh ~ BEIIECTBA, COINPOTHUBICEHHE MPOBOJHUKA, paboTa u
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHUPOBATH HM3MEPEHHs, COOUpPAThH
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIIEIys MPEIIOKEHHOW WHCTPYKIUHU, U
BBIUUCTISITh 3HAUCHHUE BEJIMYUHBI,

co0JIro1aTh TIpaBUJIa TEXHUKH 0€30MacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
000opyT0BaHUEM;

XapaKTepu30BaTh MPUHIUINBI JCUCTBUS U3YYCHHBIX TPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa HX ONUCaHusA (B TOM 4YHCIIE:
CUCTEMa OTOIUICHUS JOMOB, TUTPOMETp, MapoBasi TypOWHA, aMIIepMETp,
BOJIBTMETP, CYETYMK DSJIEKTPUUYECKON SHEPIUH, 3IIEKTPOOCBETUTEIIbHBIC
npuOOpPBI, HArPEeBATEIbHBIE YIIEKTPONPUOOPHI (TPUMEPHI), ITEKTPUUECKUC
MPEIOXPAHUTEITH, JIEKTPOMArHUT, JIEKTPOIBUTATEINb MIOCTOSTHHOTO TOKA),
UCTIONIb3Ys 3HAHHUS O CBOMCTBax (DM3MYECKUX SBICHUA M HEOOXOIMMBIC
¢uznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOMCTBA W W3MEPUTEIbHBIE
mpuboOpsl TIO CXeMaM © CXEMaTHYHBIM PHCYHKaM  (KUJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, ABUIATEIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATh CXEMBbl 3JIEKTPUUYECKHUX



Iernel ¢ MOoCaeA0BaTeIbHBIM U MMapajluIeIbHBIM COSAMHCHUEM DJIEMEHTOB,
pasnuyasi yCJIOBHBIC 0003HAUYCHHS DJIEMEHTOB JICKTPHUSCKHX TIETIeH;
MPUBOIUTH  TpUMEpPhl  (HAXOAWUTh  HWH(DOpMAIMI0O O  TPHUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUS (PU3NYCCKUX 3HAHWK B ITOBCEIHEBHOU
KU3HU JJIs oOecrieueHns 0€30MacHOCTH P OOpaIeHUH ¢ MPUOOpaMu U
TEXHHYECKUMHU yCTPOMCTBAMHU, COXpPAHEHHUS 3JI0POBbS M COOJIOIACHUS
HOPM SKOJIOTHYECKOTO TIOBEICHHSI B OKPYIKAIOIIEH Cpejie;

OCYIICCTBIISITh TOUCK HMHpOpManuu (U3HYECKOTO  COJCPKAHHS B
WNuTepHere, Ha OCHOBE WMCIOIIMUXCS 3HAHMA W TYTEM CpaBHEHUS
JOTIOJTHUTENIBHBIX ~ MCTOYHUKOB  BBIICHATH WH(GOpMAIUIO, KOTOpas
SIBJISICTCS IIPOTHBOPECYNBOM MIIM MOXET OBITh HEJOCTOBEPHO;
UCIIOJIb30BaTh MPHU BBITOJIHECHUN YUCOHBIX 3aJaHU HAYYHO--TIOMYJISIPHYIO
IUTEpaTypy (HU3UYECKOTO  COACpIKAHUS, CIPABOYHBIC MaTCpPUAJIBI,
pecypcel cetn MHTEpHET, BlaaeTh NpruéMaMu KOHCIIGKTHPOBAHUS TEKCTa,
npeoOpa3oBaHus HHGOPMAIIMU U3 OJTHOW 3HAKOBOW CHCTEMBI B JPYTYIO;
co3JaBaTh COOCTBEHHBIC INMHUCHMCHHBIC W KpaTKHWE YCTHBIE COOOIICHHS,
0600mass wHpOpMaIMIO W3 HECKOJBKUX MCTOYHUKOB (DHU3UUECKOTO
colepXaHWs, B TOM 4YHCJIE IYOJMYHO TIPEJICTABISATh pPe3yIbTaThl
IIPOSKTHOW WJIM HCCJCAOBATEIbCKOW JEATEILHOCTH, TIPH 3TOM IPaMOTHO
UCIIOJIb30BaTh HW3YYCHHBIM IOHATHHHBIA ammapaT Kypca (QU3HKH,
COIPOBO’K/JIATh BBICTYIICHHUE MPE3CHTAIINCH;

IPY  BBIMOJTHCHUU YYEOHBIX IPOCKTOB W HCCIACAOBAHMH (PU3HUCCKHX
IPOIIECCOB PACIpPEACNIATh OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C
IIOCTABJIECHHBIMH 3aJadyaMi, CJIEIUTHh 3a BBIMOJHEHUEM IUIaHA NEUCTBHUI U
KOPPEKTHPOBaTh €ro, aJcKBaTHO OICHUBAaTh COOCTBECHHBIH BKJIAJ B
NEeSATeIIbHOCTD TPYIIIbI, BBICTPAUBaTh KOMMYHHUKATUBHOE B3aHMO/ICHCTBUE,
IPOSIBJISAS TOTOBHOCTH pa3periaTh KOH(IMKTHI.

K xoHny o0yueHust B 9 kiacce npeIMeTHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUN:

UCIIOJIB30BATh TMOHATHS: CHCTEMa OTCu€ra, MaTepuaibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHHOCTh MEXAHHUYECKOTO IBIKEHUS, JehOopMaIius
(ympyrasi, TacTUYecKas), TpPeHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTb M TEPETPY3KHU, LEHTP TAKECTH, aOCOIIOTHO TBEPAOE TEIO,
LHEHTpP TSAXKECTU TBEPJIOTO Tella, pABHOBECHE, MEXaHUUYECKUE KOJeOaHUs U
BOJIHBI, 3BYK, HH(QPa3ByK U YJIbTPa3BYK, DJIEKTPOMArHUTHBIE BOJIHBI,
1IKaJia AJ€KTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTD,
CIIEKTPbI UCIYCKaHUs U TMOIJIOLIEHUs, alibda-, OeTa- U raMMa-u3IydeHus,
W30TOIIbI, Si/IEpHAsi SHEPreTHKA;



pasznuyarh SBJICHHS (PaBHOMEPHOE M HEPABHOMEPHOE MNPSAMOJIMHEHHOE
JIBUKEHUE, DPABHOYCKOPEHHOE MPSAMOJIMHENHOE ABUKEHHE, CBOOOIHOE
MaJIeHUE TeJl, PABHOMEPHOE IBUKEHUE MO OKPY>KHOCTH, B3aUMOJEHCTBUE
TEJ, PEaKTUBHOE IBMXEHHUE, KOJeOaTelbHOE ABM)KEHHE (3aTyXarollue U
BBIHYKJICHHbIE KOJIeOaHUs1), pE30HAHC, BOJHOBOE JIBHJKEHHE, OTPa’KEHUE
3ByKa, NPSIMOJMHEWHOE pacinpoCTpaHEHUE, OTPAXEHUE U MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, pa3jioKeHue 0enoro cBeTa B
CHEKTp M CJOXEHUE CHEKTpPaJIbHBIX IIBETOB, JUCIIEPCUS CBETAa,
€CTECTBEHHasl PaJMOAKTUBHOCTb, BOZHHUKHOBEHHUE JIMHEHYAaTOTro CHEeKTpa
U3JTyYEHHUs) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE ONBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh NPOSBICHUE U3YYEHHBIX (U3MYECKHX SBJICHUN B
OKpyXaromeM Mupe (B TOM 4yHcie (u3nyecKkue SIBICHUS B TMPUPOJIE:
NPWIKBBI U OTJIUBBI, ABMKEeHUE M1aHeT COTHEYHON CUCTEMBbI, pEaKTUBHOE
JBUKEHUE IKUBBIX OPraHU3MOB, BOCIIPHUSITUE 3BYKOB IKHUBOTHBIMH,
3eMJIETpSICEHUE, CEHUCMUYECKHME BOJIHBI, I[yHaMH, 0JXO, I[BE€Ta Tell,
ONTUYECKHE SIBICHUS B TPUPOJE, OUOJIOTHYECKOE NEWCTBHE BHUIMMOIO,
yIbTPaUONIETOBOIO W  PEHTICHOBCKOTO M3JIYy4YeHUH, €CTeCTBEHHBIN
PaAMOAKTUBHBIM (POH, KOCMHYECKHE JIy4d, DPaJUOAKTUBHOE H3IIyYCHHE
NPUPOJHBIX MHHEpAJIOB, JACHCTBHE pATUOAKTUBHBIX W3IIYYCHHH Ha
OpraHu3M 4eJIOBeKa), MpHU ATOM MEPEBOJUTH MPAKTUYECKYIO 3aJayy B
yueOHYI0, BBIICNATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (U3HUUECKUX
SIBJICHUH;

ONMKCHIBATh MU3YyUYEHHBIC CBOMCTBA TEN U (PU3UUYECKUE SBICHHS, UCTIOIB3YS
dusznueckre BEeTUYMHBI (CpeAHSsE W MTHOBEHHass CKOpPOCTh Teja MpHu
HEPABHOMEPHOM [JIBHJKEHHH, YCKOpPEHHWE, NEPEMEIIEHUE, IyTh, YIJIOBas
CKOpOCTb, CHJIa TPEHMS, CWiIa YIPYTrOCTH, CHJIA TSAKECTH, YCKOPEHHE
CBOOOJIHOTO TaJCHUSA, BEC Teja, HMIIYJIbC Tejla, HUMIYJIbC CHIIBI,
MEXaHM4YecKass padoTa M MOIIMHOCTh, MOTEHUUAJIbHAs JHEPrus TeEJa,
NOJHATOIO HAaJ MOBEPXHOCTBIO 3€MJIM, MOTECHLIHMAJIbHAs JHEPTUS CHKATOU
NOPYXUHBI, KWHETUYECKas OJHEPrus, IOJHAs MEXaHWYEeCKas JHEPrus,
MEPUOJ M YacTOTa KOJI€OAHUH, IJIMHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTb CBETA, MOKA3aTeb MPEIOMIIEHUS CPEIbl), IPU ONUCAHUU
OPABWIBHO TPAKTOBaTh (PU3WYECKHIM CMBICH HCIOJIb3YEMBIX BEJIUYMH,
0003HaYeHUsI U €AUHUIBI (PU3HMYECKUX BEJIUYUH, HAXOIUTH (POPMYIIBI,
CBSA3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMUMHY C JPYTUMHU BEJIMYMHAMH,
CTPOUTH I'papMKu N3YyUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEINYHH;
XapaKTepu30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHHUS W HPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXpPaHEHWs 3HEPruu, 3aKOH BCEMHPHOIO TATOTEHHS,



NPUHIMI CYNEPHNO3ULMH CHJI, NPUHIUI OTHOCUTEIbHOCTH [ amuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMIIYJIbCa, 3aKOHBI OTPAXKEHUS U
MIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAaHEHHUS 3apsI0BOTO U MACCOBOI'O YHCEI
OpU AIEPHBIX PEAKLUSAX, MPU ATOM JaBaTh CJIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3alUCBIBATh €r0 MATEMATHUYECKOE BBIPAKEHHUE;

OOBSACHATh (PU3NYECKHE TMPOLECChl M CBOICTBA TEJl, B TOM YHUCJIE U B
KOHTEKCTE CUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISBIATH
NPUYMHHO--CJICJICTBEHHbIE  CBSI3M, CTPOUTh OOBsICHEHHEe U3 2-3
JIOTUYECKUX LIAroB € OMOpoi Ha 2—3 M3yUEHHBIX CBOMCTBA (PU3HYECKUX
ABJICHUN, (PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacy€THbIe 3alayd  (OmuparouMecs Ha cuctemy w3z 2-3
YpaBHEHHI), UCTIONB3YS 3aKOHBI U (DOPMYIIbI, CBS3BIBAIOIINE (PU3NUECKUE
BEJIMYMHBI: HAa OCHOBE aHAlM3a YCJIOBMS 3aJauyd 3alHChIBaTh KpPaTKOE
yCIIOBUE, BBISBIATH HEAOCTAIOIINE WM M30BITOYHBIC JaHHBIC, BHIOMPATH
3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE ISl PEUICHUS, TPOBOAUTH PACUETHI U
OLICHMBATh PEAIMCTUYHOCTh IMOJYYEHHOTO 3HAaYeHUs (U3MUECKOU
BEJIMYUHBL;

pacmo3HaBaTh MPOOJIEMBbI, KOTOpbIE MOXKHO PEIIUTh MpPU TOMOIIH
(¢u3MUeCKX METO/OB, HUCIOJIb3Ysl ONHUCAHHE HCCICAOBAHUS, BBIICIATH
IpoBepsieMOe  MPEJIONIOKEHNE, OIEHUBATh MPaBUIBHOCTh MOPSIAKA
NPOBEJICHNS  MCCIEIOBAaHUS, JIeJlaTh  BBIBOJABI, HMHTEPIPETHPOBATH
pEe3yNbTaThl HAOIIOICHUI U OTIBITOB;

IPOBOAUTH OMBITBI 1O HAOMIOAEHUIO (PU3WYECKUX SIBICHUM WU
¢du3nuecknux CBOWCTB Tenl (M3ydeHHEe BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHHUS] DHEPTUH, 3aBHUCHUMOCTh IepuUoAa KoJIeOaHUW MPY>KUHHOTO
MasgTHUKa OT MAacChl Irpy3a M >KECTKOCTH NPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MaJIbIX KOJeOaHUH, NPSIMOJIMHEMHOE pacIpOCTPAHEHHUE CBETA,
pa3noKeHne OEJoro CBeTa B CIEKTP, U3YYEHUE CBOWCTB H300pakKeHHsS B
IUIOCKOM 3€pKajie U CBOWCTB HM300pakeHHs NpeaMeTa B coOuparomiei
JUH3€, HAONIOJEHUE CIUIOLIHBIX W JIMHEHYaThIX CHEKTPOB HU3IYyUEHHUS):
CaMOCTOATETLHO CcOOMpaTh YCTAaHOBKY W3 UW30BITOYHOTO Habopa
o0opynoBaHUs, ONWCHIBATH XOJl OMbITAa W €ro  Pe3yJbTaThl,
(dbopMynTHpOBaTH BHIBOJBL

IIPOBOJUTH MPU HEOOXOJUMOCTH CEPUIO NMPSAMBIX U3MEPEHUH, Onpenemss
cpeAHee 3HAYEHUE U3MepsieMOl BeNIMYMHBbl ((POKYCHOE pacCTOSHHE
cobuparonieii JMH3bI), OOOCHOBBIBaTH BBIOOpP cmoco0a M3MEpPEHUS
(u3MepuTenbHOro nNpudopa);

MPOBOJINTh HMCCIICIOBAHUE 3aBUCUMOCTEN (DU3UYECKUX BEJIUYUH C
WCIIOJIb30BaHUEM TMPAMBIX M3MEPEHUM (3aBUCUMOCTH IMYTH OT BpPEMEHU



IIpU PAaBHOYCKOPEHHOM JIBIKCHHU 0€3 HaudallbHOM CKOPOCTH, IMepuoja
KOoJie0aHU MaTeMaTHYeCKOr0 MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpaKeHUsi CBETa OT yrIJjla MaJeHUs U yIJia MpeJIOMJICHHs] OT yria
najieHus): IUIAHUPOBATh HCCIEIOBAaHHE, CaMOCTOATEIbHO COOUpATH
YCTAaHOBKY, (UKCUpOBAaTH pe3yJbTaThl IMOJYYEHHOW  3aBHUCUMOCTH
bu3uYecKuX BEIWYUH B BHUAEC TaOmuIl U rpaduKoOB, J€JaTh BHIBOJIBI IO
pe3yiabTaTaM UCCIIeI0BaHUs;

POBOJIUTh KOCBEHHBIE UW3MEpPEHUs (PUIMYECKUX BEIUYUH (CPEIHSIS
CKOPOCTh M YCKOpPEHHE Tejla TPU PaBHOYCKOPEHHOM JBHXKCHHH,
YCKOpPEHUE CBOOOJHOrO TMaJIeHHs], KECTKOCTh MPYXKUHBI, KOIPDUIIMEHT
TPEHUSI CKOJIbLKEHUS, MeXaHW4eckas pabdoTa W MOIIHOCTh, 4YacToTa W
nepuoa  KoysieOaHWl MaTeMaTHYeCKOTO U MPYKUHHOTO MAasiITHUKOB,
OonTHYECKasl Ccuja CcoOWparoleld JUH3bI, PAJAUOAKTUBHBIA  (POH):
IJIAHUPOBATh HM3MEPEHHMs, COOMpPaTh AKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBITIOJTHATh U3MEPEHUS, CIICIYs MPEIIOKCHHON WHCTPYKIIMH, BBIYHCIISATH
3HAYCHHUE BEJIMUMHBI U aHATM3UPOBATH MOJIYYEHHBIE PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPEIIHOCTH U3MEPEHUH;

coOI01aTh MTpaBuila TEXHUKU O€30MaCHOCTH IIpU paboTe ¢ J1abopaTOpHBIM
000opyaOBaHUEM;

paznuyaTh OCHOBHBIE TMPU3HAKKM HU3YUYEHHBIX (U3UUYECKUX MOJeNei:
MaTepHualibHas TOYKa, a0COJIOTHO TBEPIOE TENO0, TOUYECYHBIM HCTOYHHK
CBETa, JIy4, TOHKas JMH3a, IUIAHETapHAs MOJENb aToMa, HYKJIOHHAas
MOJIeNTb AaTOMHOTO S]1pa;

XapaKTepu30BaTh MPUHILHUINBI JCHUCTBUS U3YYCHHBIX TPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HA WX OmNHCaHUs (B TOM YHCIE:
CIUJOMETP, NATYMKU TOJOKEHUS, PACCTOSHUS W YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMEpUcKom, (oToammapar, ONTHYECKHE CBETOBOIBI,
CIEKTPOCKOMN, JO3UMETp, Kamepa BuiabcoHa), HCHONB3ys 3HAHUS O
CBOMCTBAaX (PU3MYECKUX SBICHUU ©  HEOOXOoAuMBbIe (Pu3MUecKue
3aKOHOMEPHOCTH;

UCTIOJIb30BaTh CXEMBI U CXEMATHYHbBIE PHUCYHKH M3YYCHHBIX TEXHHUECKHUX
YCTPOUCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTMYECKUX IPOILIECCOB
pU penieHUuN y4eOHO--TTPAaKTUYECKUX 3a/1ad, ONTHUYECKHE CXEMBI s
MIOCTPOCHMS N300paKEHUH B TIJIOCKOM 3€pKajie M COOMPAIOIICH JINH3E;
NPUBOAUTHL  MpUMEPbl  (HAXOAUTh  HHPOPMAIUMIO O  MPUMEpPAX)
MPAKTUYECKOTO HCIIONB30BaHUA (PU3MUYECKUX 3HAHWUN B TOBCEIHEBHOM
KU3HU 111 oOecrieueHus: 0€30MacHOCTH MPpU OOpallleHUH ¢ MpudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUsI 3J0POBbS U COOIIOJCHUS
HOPM 3KOJIOTUYECKOTO MOBEJICHUS B OKPY KaloIlel cpefie;



OCYLIECTBJISITh MOUCK HMHPOpMaUUU (U3HUECKOrO COJACpKAHHUS B
HNuTepHere, caMOCTOSTENBHO (HOPMYIUPYS MOUCKOBBIN 3aMpoC, HaXOIUTh
MyTH OMNpPEAENIEHNUs TOCTOBEPHOCTH MOJYy4YEHHON MH(pOpMAIMU Ha OCHOBE
UMEIOIINXCS 3HAHUM U JONOJHUTEIBHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MPHU BBIMOIHEHUH YYEOHBIX 3aIaHU HAy4HO--TIOMYJISIPHYIO
auTepaTypy (U3MYECKOro  CcoAepiKaHUs, CIpPaBOYHbIE MaTepUalbl,
pecypebl cetn MIHTEpHET, BiIaieTh NpUEMAaMH KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHusi HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JPYTYIO;
co3JaBaTh COOCTBEHHBIE MUCHMEHHBIE UM YCTHBIE COOOIEHHUS Ha OCHOBE
uHbOpPMAIIMM U3 HECKOJIBKUX HCTOYHMKOB (PU3UYECKOTO COJEpKaHUs,
nyOJIMYHO MPEACTaBIATh PE3yIbTaThl MPOSKTHOM MIIM UCCIEI0BATEIbCKON
NEATENIbHOCTH, MpPH 3TOM TIpPaMOTHO  HCIOJb30BaTh  M3YYEHHBIN
NOHSATUMHBIA armapaT W3y4aemoro paszzena (U3UKd U COMPOBOXKIATH
BBICTYIIJICHUE TMpPE3CHTalMe ¢ y4€TOM OCOOEHHOCTEW ayauTOpuu
CBEpPCTHHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KosuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbl padoThI
pecypcbl
Pazjnen 1. ®u3uka u e€ poJib B MO3HAHMH OKPY:KAKOIIEro MUpa
bu6moreka [IOK
1.1 du3nka - Hayka o oJIe 2
H3HKA = Hayka o pHpOst https://m.edsoo.ru/7f416194
1.2 dusnyeckie BEIMINHEI 2 1 bubmorexa LOK
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYUHBIM METO/ ITO3HAHMUS 2 1 bubmorexa HOK
' e A https:/m.edso0.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBEJIEHUS 0 CTPOEHUM BellleCTBA
bu6mmoreka [JOK
2.1 Crpoenue Belie 1
TPOCHIE BelivTRd https-/m.eds0o.ru/7f416194
29 JIBrmykeHre u B3aMMOACHCTBUE YaCTHUII ) 1 bubmuoreka [JOK
' BelllecTBa https://m.edsoo.ru/7f416194
bu6 K
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 nommotexa [0
https://m.edsoo.ru/7f416194
Hroro no paszneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
bu6nmoreka [JOK
3.1 M 3
CXQHIFCCKOC ABIDKCHIC https://m.edsoo.ru/7f416194
3.2 HNuepuus, macca, IJI0THOCTh 4 1 bu6nmoreka [JOK




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

bubmmoreka [{OK

3.3 Cuna. B 14 2
g, BHbL Cit https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 [asnenue. [lepenaya naBieHus: TBEPIAbIMU 3 bubnuorexa [JOK
' TEJIaMH, JKUJKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bu6moreka [IOK
4.2
JlaBierue KHKOCTH > https://m.edsoo.ru/7f416194
bu6moreka [IOK
4, A
3 TMOChEpHOE A1aBIeHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUJIKOCTH M Ta3a Ha MOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasznen 5. Pabora u MOIIHOCTL. JHeprus
bu6mmoreka [JOK
> Pagota 1 MOHOCTE 3 ! hitps:/m.edsoo.ru/7f416194
5.2 [IpocThie MeXaHU3MBbI 5 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
5.3 MexaHunueckas 3Heprust 4 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
Hroro no pazaeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 12




8 KUIIACC

KosuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcbl
Paznen 1. TenjioBble siBJIeHUS
bubmmoreka [{OK
1.1 i
CTpoeiHe 1 CBOHCTBA BemecTBa 7 https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1
CTIIOBBIE MPOTIecCH! > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3znen 2. DiiekTpruyeckne 1 MarHuTHbIE SIBJICHUSI
51 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TElla 7 1 bubnuoreka [IOK
' U UX B3aUMOJCUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT i 5 20 1 7
OCTOAHHBIH STEKTPHACCIHI TOK https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbIE SIBJICHUS 6 1 1.5 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
bubnuoreka [JOK
2.4 4
IJICKTPOMATHUTHAS MHIYKIHA https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68 3 14.5




9 KUIIACC

KosuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcbl
Paznen 1. Mexanuveckue siBJIeHUs
11 MexaHn4ecKoe JIBMKEHHUE U CTIOCOOBI €T0 10 | bubmmoreka [{OK
' OIIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 BzaumoneiicTBue Te 20 1 3
MMOACHCTBHE T https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3aKOHBI COXpaHEHUSI 10 3
P https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexann4uecKue K0JIe0aHUA U BOJHBI
bu6mmoreka [JOK
2.1 MexaHn4ecKkre KojaeOaHus 7 3
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHU4YeCcKHe BOJIHBL. 3B 8 1 3
YK https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 15
Pa3znea 3. DyieKTpOMAarHuTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIEKTPOMarHuTHOE MOJIE U 6 ) bubnunoreka [JOK
' DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Paznen 4. CBeToBbI€ sIBJI€HUS
4.1 3aKOHBI PACIPOCTPAHEHUSI CBETA 6 2 bubnuorexa [IOK




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

4.2 JIuH3b1 ¥ on'TUYECKUE TPUOOPHI 6 3 brbmmorexa [TOK
https://m.edsoo.ru/7f41a4a6
4.3 Pazniosxxkenne 6eroro cBeTa B CIIEKTP 3 2 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 5. KBaHTOBBIE SIBJIEHUS
bubmmoreka [{OK
5.1 41 4 1
CITyCKaHHWE U MOTJIOMICHUE CBETa aTOMOM hitps/m. edsoo.ru/7f4 1ada6
5.2 Crtpoenune aToOMHOTO siipa 6 1 bubmorexa OK
https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.3
FLnepHEIe peakin 7 ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnen 6. [loBToOpuTEIbH0-00001IaK0 1M MOLY b
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 ) bubnuoreka [JOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 9
OBLIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102 27







IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3ydyeHnusi | oOpa3oBaTesibHbIE
padoThl padoTsbI pecypest
| ®du3rKa — Hayka O MPHUPO/IE. |
SIBreHunst MpUpoOIbI
2 DU3NYECKUE SBICHUS 1
3 dusndecKue BeTMIUHBI U UX 1
U3MEpPEeHNE
Ypok-uccnenoanue "N3mepenne
4 TEMIIepaTypbl P TOMOIIH | 1
KUJKOCTHOTO TEPMOMETpA U JaT4YHKa
TemnepaTrypsl"”
MeToabl Hay4HOTO IMO3HAHUSL.
. bu6mmoreka [JOK
5 Onucanne GU3NIECKUX SIBICHUM C 1
. https://m.edsoo.ru/ff09f72a
MIOMOIIBIO MOJIENEN
VYpok-uccnenosanue "[Iposepka
6 TUIIOTE3bI: JAIHOCTD MOJIETA IIapUKa, | 1
MYILIEHHOTO TOPU30HTAIbHO, TEM
Oosblie, yeM 0oJIble BhICOTA MycKa'”
Crpoenue BeniectBa. OmbITHI
7 ’ ! Bubnuoreka [IOK
JIOKa3bIBAIOIIUE JUCKPETHOE
P https://m.edsoo.ru/ff09fe0a
CTPOEHHME BEIlleCTBa
2 i 1 bubmuoreka [JOK
BH)KEHHME YaCTHUIl BEIIECTBA
https://m.edsoo.ru/ff0a013e




VYpok-uccnenoanue «OnbITHI MO

9 HAOJIOJICHUIO TETUIOBOTO PACITUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHUSI BEILIECTBA
Oco0OeHHOCTH arperaTHbIX COCTOSTHUN
1 BoJibI. O000IIIEHHE 10 pa3eiTy bubnuoreka [JOK
«IIepBoHauanbHBIE CBEJACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHHU BEIIECTBA»
Mexannueckoe OBUKEHUE.
12 PaBHOMEpHOE 1 HEPABHOMEPHOE bubmorexa OK
P P P https://m.edsoo.ru/ff0a05¢c6
JIBYOKCHUE
bu6moreka [IOK
13 Ckopoctb. EquHuIibl CKOPOCTH
p s H p https://m.edsoo.ru/ff0a079c
14 Pacuet nmytu u BpeMeHU JBUKEHUS bubmorexa OK
s P A https://m.edsoo.ru/ff0a0aed
15 Hueprusa. Macca — mepa bubnuoreka [JOK
WHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
IInoTHoCTh BemecTBa. PacueT maccel bubnuoreka [JOK
16
1 00beMa TeJia 1o €ro TUIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHas pabora «OnpenencHue
IJIOTHOCTH TBEPIOTO TEJIa»
13 Pemenne 3agau o treme "I1moTHOCTD bubmuoreka [JOK
BelecTna" https://m.edsoo.ru/ff0al23c
Cuia Kak XapaKTepucTHUKa
19 B3aumoaeiicTus Ten. Cuna
ynpyroctu. 3akoH ['yka
20 JlaGopatopHas pabota «/3yuenue

3aBUCHUMOCTH PACTAKCHUA




(medopmaryin) NpyXHUHBI OT
MPUJIOKEHHON CHJIBI

21 [[IBnenue Tsrorenus. Cuia TsXKeCTH
CBsi3b MEXY CHIION TSXKECTH U
N bubnuorexa [JOK
22 maccoit Tena. Bec tena. Pemnenue
" " https://m.edsoo.ru/ff0al778
3aga4 o teme "Cuia TsoKecTH

” Cuia TsDKeCTH Ha JAPYrux IlaHeTax. bubnuoreka [JOK
DU3NYECKUE XAPAKTEPUCTUKH TJTAHET https://m.edsoo.ru/ff0a1502

bu6moreka [IOK

24 WUsmepenne cun. JuaamMmomMeT

p A p https://m.edsoo.ru/ff0al8cc
bu6moreka [IOK

25 Bec Tena. HeBecomocTh

https://m.edsoo.ru/ff0al778
CnoxeHue AByX CHJI, HalIpaBJICHHBIX
26 10 OJHOM IT 51}1\’4);171 ’ buomorexa OK
8 N p ’ https://m.edsoo.ru/ff0ala70
PaBHOfielicTBYIOIIAS CHIT

7 Pemrenue 3agaud mo reme
"PaBHoaelcTBYyrOIIAsA Crt"

)3 Cuna Tpenus u e€ Buabl. TpeHue B bubnuoreka [JOK
NPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «/3yuenue
3aBUCUMOCTHU CHUJIbI TPEHUS

bubmuoreka [JOK
29 CKOJIb)KCHHS OT CHUJIbI JaBJICHUS U
https://m.edsoo.ru/ff0alcc8
XapaKTepa CONMPUKACAIOIINXCSA
IIOBEPXHOCTEN

30 Pemienue 3agau Ha onpeneneHue
PaBHOJEHCTBYIOIIEH CUJIIBI

31 Pemenne 3agau mo Temam: «Bec bu6nmoreka [JOK

tenay, «I'papuueckoe nzobpaxxeHue

https://m.edsoo.ru/ff0alde0




cuy, «Cunbly, «PaBHOAEHCTBYIONIA
CHII»

KonTposnsHast paboTa mo Temam:
«MexaHu4eckoe JBIKeHHe, «Macca,

32 IUIOTHOCTEY, «Bec Temay,
«I"paduyeckoe U300pasKeHUE CHIDY,
«Cub»

1 Hasnenue. CiocoObl yMEHBIICHUS 1 bubnuoreka [JOK
YBEIIMYEHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBiieHune raza. 3aBUCUMOCTD

34 aBJICHUS Ta3a 0T 00bEMa bubmorera [IOK
8 . https://m.edsoo.ru/ff0a2376
TEMITepaTyphl
[Tepenaua naBneHus TBEPABIMU

35 TGJ‘II;MI/I KHUJKOCTIMH U fa3aMH bubmorexa OK

> I ' https://m.edsoo.ru/ff0a25b0
3akoH [lackans

36 JlaBiaeHne B )XUIKOCTH U rase, bubnuoreka [JOK
BBI3BAHHOE JEUCTBUEM CHJIBI TSKECTU https://m.edsoo.ru/ff0a2718

37 Pemenne 3agad nmo teme «JlapneHue B bubmuoreka [JOK
JKAIKOCTH U rase. 3akoH Ilackais https://m.edsoo.ru/ff0a2826

bubmunoreka [JOK

38 CooOmaronmecs cocyabl

rator yA https://m.edsoo.ru/ff0a2970
39 I'uppaBanueckuii mpecc bubmmotera [JOK
P p https://m.edsoo.ru/ff0a3136

40 ManomMmertpel. [lopiineBoii
JKUJKOCTHBIN HAcocC

41 Atmocdepa 3eMiH ¥ IPUYMHBL €€ bubnuorexa [IOK
CYLLIECTBOBaHUSA https://m.edsoo.ru/ff0a2b5a

42 Bec Bo3ayxa. ATMochepHoe bubnuorexa [IOK




JaBJICHHUC

https://m.edsoo.ru/ff0a2b5a

H3mepenne atMocepHOTo JTaBJICHHS.

bubmmoreka [{OK

43
Omneit Toppuuenu https://m.edsoo.ru/ff0a2da8
3aBHCUMOCTH aTMOC(EPHOTO
44 JaBJIEHHUS OT BEICOTHI HAJl YPOBHEM bubnmorexa LHOK
P https://m.edsoo.ru/ff0a2fc4
Mopst
45 Bapomerp-anepous. AtmocdepHoe bubnuoreka [JOK
JIaBJICHUE HA Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amaq nmo reme "
ATtmocdepHoe naBneHue"
JlelicTBUE KUJIKOCTH W Ta3a Ha
47 nor €HHOE€ B HUX TEJO bubmorera [IOK
Py ' https://m.edsoo.ru/f0a3276
ApxumenoBa cuia
JlabopaTtopHas pabora «OnpeneneHue
43 BBITAJIKUBAIOIICH CHIIBI, bubmuorexa [JOK
JEUCTBYIONIEH HA TEJIO, TOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KMJKOCTb)
JlaGopaTopHas paboTa 1o Teme
49 «Hccaenosanue 3aBUCUMOCTH Beca bu6mmoreka [JOK
TeNa B BOJE OT 00bEMaA MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B )KMJKOCTb YaCTH TEJIa»
bubnuoreka [JOK
50 [1InaBanue ten 1
https://m.edsoo.ru/ff0a3a96
JIaGoparopHas paboTa
51 "KoHcTpynpoBaHue apeomMeTpa uin
KOHCTPYMPOBAHUE JIOAKU U
omnpeneneHue e€ rpy30noabEMHOCTH"
52 Pemenue 3agau no temam: «IlnaBanue bubmuoreka [JOK




cyaoB. Bo3ayxonnaBanuey,
«/laBiieHne TBEPIBIX TEIN, )KUIKOCTEN
U ra3oB»

https://m.edsoo.ru/ff0a3654

KonTtposnsHas paboTa o teme

53 «/laBneHue TBEpAbIX TEN, KUIKOCTEN

Y Ta30B»
bubmmoreka [{OK

>4 Mexartirecias padora https://m.edsoo.ru/ff0a3f82

bu6moreka [IOK

53 Mormgoots. EAuHHIE MOEOCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenoBanue "Pacuér

56 MOIIIHOCTH, pa3BUBAEMOIl pu 1
noanéMe o Jectauie"

57 [Ipocthie MexaHn3Mbl. Poiyar.

PaBHOBecue cuil Ha peryare
Pobruaru B TexHuke, ObITY ¥ IPUPOJIE.

58 JlaGopaTtopHnas pabota 0.5 bubnuoreka [JOK
«MccnenoBanue ycnoBHil paBHOBECHS https://m.edsoo.ru/ff0a478e
phIyara»

59 Pemenne 3a1au 1o teme «YcnoBus bubmuoreka [JOK
paBHOBECHS pblyara» https://m.edsoo.ru/ff0a48a6
Koadduruent nmonesnoro aeicTeus
MexaHuszma. Jlaboparopnas pabota

60 . 0.5
«M3mepenne KIIJ/I HakioHHOM
MJIOCKOCTH

61 Pemenue 3agau o teme "Pabora, bu6mmoreka [JOK
MoiHocTh, KIT" https://m.edsoo.ru/ff0a4c48

62 Mexannueckas SHeprusl. bubnmnoreka [JOK




Kunernueckas u noreHuuaibHas
SHeprus

https://m.edsoo.ru/ff0a4252

63

3aK0OH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

bubmmorexa [{OK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEPUMEHT 10 TEME
"DKcrepuMEeHTaNIbHOE OTIpeIeTICHUE
N3MEHEHHUS KHHETHUECKON U
MMOTEHIMAJILHON YHEPTUU IIPU
CKaTBIBAHHWH TeJIa IT0 HAKJIIOHHOM
mIockocTu"

65

KonTponbHas pabota no teme
«PaboTa 1 MOIIHOCTB. DHEPrus»

66

Peseprubiit ypok. PaboTta ¢ Tekcramu
no TeMe "MexaHnueckoe IBuxkeHue"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adee6

67

Pesepsubiit ypok. PaboTta ¢ Tekcramu
1o teme "JlaBieHue TBEPBIX TEII,
SKUIKOCTEN U ra3os"

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0adffe

68

PesepBHbIit ypok. PaboTta ¢ Tekcramu
o teMme "Pabora. MOIIHOCTE.
Oueprus"

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

68
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8 KUIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3ydyeHnusi | oOpa3oBaTesbHbIE
padoTsbI padoThI
pecypcsl
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KUHETHUYECKON TEOPUU U UX ONBITHBIC 1 bubmorexa HOK
P https:/m.edsoo.ru/ff0a5256
TIOITBEPK ICHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJI 1
3 Monenu TBEpPAOTO, )KUAKOTO U 1 bu6moreka [IOK
ra3000pa3HOr0 COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEHNE CBOMCTB TBEPIOTO,
4 AKUJKOTO U Ta3000pa3HOT0 COCTOSTHUM |
BEILIECTBA HA OCHOBE MOJIOKEHUI
MOJIEKYJIIPHO-KMHETUYECKON TEOPUU
5 Kpucrannmaeckue u amopdusie Tena 1 bubmorexa HOK
P P https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KaUJUISIPHOCTD. | bubnuoreka [JOK
IToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
bubmuoreka [JOK
7 TennoBoe paciiMpeHne U CKATHE 1
https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TeMIepaTypbl CO
8 CKOPOCTBIO TEIMJIOBOTO JIBUKEHUS 1
YaCTHIL
9 Buytpennss sneprus. CriocoOsl 1 bubnuorexa [IOK
W3MEHEHUS BHYTPEHHEN DHEPTUU https://m.edsoo.ru/ff0a5c60
10 Bunael renonepenaun 1 bubnmnoreka [JOK




https://m.edsoo.ru/ff0a6412

Ypok-koHpepenmus "IIpakTudeckoe
HCIIOJIE30BaHME TEIIOBBIX CBOMCTB

bubmmorexa [{OK

11
BEILECTB U MAaTEPUAIIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHEeprocoepexeHus"

12 KonnuecTBo TemnoTsl. Y AenbHas bubmmoreka [{OK
TEIUIOEMKOCTD https://m.edsoo.ru/ff0a6976
VYpaBHEHHE TEIUIOBOTO OasiaHca. bubnuoreka [JOK

13 p i
TennooOMeH U TETUIOBOE PAaBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopnast pabota

14 "UccnenoBanue siBICHUS bu6moreka [IOK
TEMI000MEeHa MTPU CMEITUBAHUHT https://m.edsoo.ru/ff0a6a98
XOJIOJTHOW U TOpstYeil BOIbI"

Pacuer konuyecTBa TEIIOTHI,

15 HEOO0XOUMOTO JJI1 HarpeBaHus Teja
Y BBIJEIISIEMOT0 UM IPH OXJIAKICHUU
JlaGopaTtopHnas pabdorta "Onpenenenue bubnuorexa [JOK

16 o n
YIEIBHOM TEIJIOEMKOCTHU BELIECTBA https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOoIMBa. Y enbHas TemioTa bubnuoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBEpAECBaHUE

18 KpHUCTAIJIMYECKUX ?en Y nenpHas bubmorexa [IOK

P ' https://m.edsoo.ru/ff0a71d2
TEIJI0TAa IJIABJICHUS

19 JlaGopatopHas pabota "Onpeznenenue bubnuorexa [IOK
yIEIbHOU TEIJIOTHI TUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHCHCAIHS. bubnuorexa [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kuneunwue. Y aenpHas TemiaoTa bu6nmoreka [JOK




napooOpa3oBaHus U KOHICHCAIIHH.
3aBUCUMOCTb TEMIIEPATYPHI KUIICHUS
OT aTMOC(EPHOTO JTaBIICHUS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3ayxa. JlabopaTopras
pabota "Onpenencane
OTHOCHTEIILHON BIAXKHOCTH BO3AyXa"

bubmmoreka [{OK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpeneneHue
BJIAKHOCTH BO3J1yXa

24

[IpuHIMIBI PaOOTHI TETIIIOBBIX
nsurareneif. [laposas TypOuHa.
JIBurarens BHyTPEHHETO CTOPAHMS

25

KII/I TermoBoro aBurates.
TennoBsle ABUTATENN U 3alIATA
OKpY)Karolel cpeibl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUS U MIPEBPALICHUS
SHEpPrUM B TEILIOBBIX MPOIIECCaX

27

[ToaroroBka K KOHTPOJILHOM paboTe
1o Teme "TemnoBrIe SIBJICHHUS.
H3MeHeHue arperaTHbIX COCTOSHUI
BelecTna"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

KonTtponbHas paboTa o tTeme
"TermnoBble sBJIeHU. 3MeHeHne
arperaTHbIX COCTOSIHMI BeniecTa"

bubnuoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

QHCKTpI/ISaHI/IH TCII. I[Ba poaa
QJICKTPUYICCKHUX 3apA10B

30

VYpok-uccienosanue "Onexkrpusanus
TEJ UHIYKIHUEH U MIpU
CONPUKOCHOBEHUU"




B3anmoencTBre 3apsyKeHHBIX TEll.

bubmuoreka [JOK

31 3akon Kymnona https://m.edsoo.ru/ff0a87e4
DIEKTPUYECKOE TTOJIE.

0 HanpsikeHHOCTB 2JIEKTPUYECKOTrO bubnuorexa [JOK
nons. [IpuHnyn cyneprnosunun https://m.edsoo.ru/ff0a8a0a
BIEKTPUYECKUX TOJIEN
Hocwutenu snextpuueckux 3apsiioB.

33 OnemeHTapHbIi 3apsaa. CtpoeHue
aToma

34 [TpoBOIHUKH U TUAAEKTPUKHU. 3aKOH bu6moreka [IOK
COXpPaHEHMs IIEKTPUYECKOr0 3apsiaa https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3aga4 Ha npuMEHEHUE bubmuorexa [JOK
CBOMCTB 3JIEKTPUUECKHUX 3aPsII0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUYECKHI TOK, YCIIOBUS €T0

36 cyiiecTBoBaHus. McTtounuku bubmorexa OK

https://m.edsoo.ru/ff0a95a4

ANEKTPUYECKOTO TOKA

37 JlelicTBUS 3JIEKTPUYECKOTO TOKA bubmorexa HOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenoanue "JlelictBue

38 3JIEKTPUYECKOTO MOJIsl HAa TPOBOIHUKU 1
U TUDJIEKTPUKH"

39 DIEKTPUYECKUM TOK B METaJJIax, bubnnoreka [JOK
JKMAKOCTSAX M rasax https://m.edsoo.ru/ff0a9838

40 DneKTpuyecKas Lenb U €€ COCTaBHbIE
4acTH
Cuuna Toka. JIaboparopHas paboTa

41 "N3mMepeHue U peryinpoBaHUe CUIIBI 0.5 Bubmmorexa LIOK

TOKa"

https://m.edsoo.ru/ff0a8bd6




DNEKTPUUECKOE HAMPSKEHUE.

4 BoawsTmeTp. JIabopaTtopHas paboTa 0.5 bubnuorexa [JOK
"N3mepenue u peryinpoBaHue https://m.edsoo.ru/ff0a9%e14
HarnpspKeHus "

43 CornpoTHuBIeHHE TPOBOTHUKA. bubnuorexa [JOK
VY enpHO€ CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHast pabota "3aBUCHMOCTH

44 BJIEKTPUYECKOTO COMPOTUBIICHUS | bubnuoreka [JOK
MPOBOJHMKA OT €ro JJIUHBI, IUIOAaau https://m.edsoo.ru/ff0aa738
MOTMEPEYHOr0 CEYeHUs U MaTepraia”
3aBUCUMOCTD CHJIBI TOKA OT

45 HarnpsbkeHnd. 3akoH OMa Ui ydacTka bubnmorexa [JOK

https://m.edsoo.ru/ff0aad4a
LEenu
JlaGopaTtopHnas pabota
"HccneqoBaHue 3aBUCUMOCTU CHIIEI
46 TOKa, MAYLIETO Yepe3 PE3UCTop, OT 1 bubmorexa OK
https://m.edsoo.ru/ff0aa04e
CONIPOTHUBIICHHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U NApAIIIEIBHOE
COEIMHEHUS IIPOBOTHUKOB
JlaGopaTtopHnas pabora "IIpoBepka

43 MpaBUJIa CIOKEHUS HANPSIKEHUN NIPU | bubnnoreka [JOK
IOCJIEOBATEIIEHOM COEIMHEHNUU JBYX https://m.edsoo.ru/ff0aaaS8
pe3uctopos"

JlaGopatopHas pabota "IIpoBepka
49 IIpaBUJIA JUIsl CUJIBI TOKA IPU 1 bu6nuoreka [IOK

napajuieIbHOM CO€IMHEHUU
pe3uctopos"

https://m.edsoo.ru/ff0aadle




Pemenue 3agau Ha npuMeHEHUE

50 3akoHa Oma JijIg pa3IndHOrO bubmorexa OK
p https://m.edsoo.ru/ff0aaf8a
COCIMHEHUS TIPOBOTHUKOB
51 PaboTta 1 MOIITHOCTB AIIEKTPUIECKOTO bubnuorexa [JOK
Toka. 3akoH Jlxoyns-Jlenma https://m.edsoo.ru/ff0ab124
JlabopaTtopHnas paborta "OnpeneneHnue
52 a00TBI M MOIIHOCTH JIEKTPUUECKOTO bubmmorexa LHOK
p " P https://m.edsoo.ru/ff0ab3e0
TOKA
DNEeKTPUYECKUE LT U MOTPeOuTenn
53 DIIEKTPUUECKOI DHEPTHUH B OBIT bubmmorexa [OK
P P Y- https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanne
[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DNEKTPUUECKUE 3apsibl.
54 3apsoKeHHBIE TEIa U UX bubmorexa HOK
p . . https://m.edsoo.ru/ff0abd2c
B3auMoaeicTBus. I1ocToOSHHBIN
3JIEKTPUYECKUN TOK"
KonTtponbHas padoTa o teme
"DneKkTpuuecKue 3apspl.
bu6mmoreka [JOK
55 3apsoKeHHBIC TeJla U UX
. . https://m.edsoo.ru/ff0abea8
B3auMoaencTBus. I1ocToOSHHBIN
3JIEKTPUYECKUN TOK"
56 ITocToAHHBIE MAarHUTHI, UX
B3aNMO/JICHCTBHE
57 VYpoxk-uccnenopanue "N3yuenue bubnunoreka [JOK
MO MOCTOSTHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
MarnuTtHOe noJjie. MarHuTHoe 1oJje
bu6nmoreka [JOK
58 3eMJIi ¥ ero 3HaueHHE JIS )KU3HH Ha

3emiie

https://m.edsoo.ru/ff0acOba




59

OmnsiT Dpcrena. MarautHoe noJie
AIEKTPUYECKOTO TOKa MarHutHoe
I10JIC KaTylIKH1 C TOKOM

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac1d2

60

[IpumeHeHue 31eKTPOMarHuToB B
texHuke. JlaboparopHast paborta
"N3yueHue neiicTBUS MarHUTHOTO
I10JIsI Ha IPOBOJIHUK C TOKOM"

0.5

bubmmorexa [{OK
https://m.edsoo.ru/ff0ac74a

61

DNEeKTPOABUTATENH MIOCTOSTHHOTO
ToKa. Mcnons3oBanue
3J'IeKTpO)IBI/IFaTeJ'IeI/IWB TEXHUYCCKUX
YCTPOWCTBAaX U Ha TPAHCIIOPTE.
JlaGopaTtopHnasi pabota
"KoHcTpynpoBaHue 1 U3y4eHHUE
paboTHI AMeKTpoaBUTaTES"

bu6moreka [IOK
https://m.edsoo.ru/ff0ac86¢

62

OnbiTel Papajes. 3akoH
AIEKTPOMArHUTHOW WHIYKITUH.
[IpaBuno Jlenna

63

Dnekrporeneparop. CrocoOsr
MIOJIyYEHUS AJIEKTPUUECKOH SHEPTUH.
DIEeKTPOCTAaHIUU Ha
BO300OHOBIISIEMBIX HCTOYHHKAX
SHEPruun

64

[ToaroToBka K KOHTPOJIBHOU paboTe
0 TeMe "DNEKTPUUYECKUE U
MAarHuTHbIE SBJIEHUS"

65

KonTtponsHas paboTa o Teme
"JNeKTpuUecKre U MarHUTHbIE
siBIeHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acb14

66

PesepBHrIit ypok. Pabota ¢ TekcTramu

bu6nmoreka [JOK




o teMe "TermoBeie siBieHUs"

https://m.edsoo.ru/ffO0acc5e

PesepBubiit ypok. PaboTta ¢ Tekcramu

67 o Teme "llocrosiHHbII 1 bubnmorera [TOK
. " https://m.edsoo.ru/ff0acdc6
3IEKTPUYECKUN TOK
63 PesepBubiit ypok. PaboTta ¢ Tekcramu |
1o Teme "MaruuTtHele siBIeHUS"
OBUIEE KOJIMYECTBO YACOB I10 63 145

[TPOTPAMME




9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
[
Jlj;_n Tema ypoxa Bcero Kontpobusie | Hpaxrireckie fl[:;:eﬂl/lﬂ :)Ig[?al:)l;:;eenbﬂme
padoTsbI padoThI pecypest

| MexaHnueckoe JBHKEHHUE. |
MarepuanbHas TOUKa

) Cucrema orcueta. OTHOCUTEIBHOCTh 1 bu6moreka [IOK
MEXaHHUYECKOTO JABUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE ITpsIMONIMHEHOE 1 bubnuoreka [JOK
JIBUKCHUEC https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsAMOJIMHEITHOE

4 nBrokeHue. CpeHsisi U MTHOBEHHas 1
CKOPOCTH

5 [IpsimonrHeNHOE PaBHOYCKOPEHHOE | bubnnoreka [IOK
JIBIO)KEHUE. Y CKOpEHHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBH>KCHHUSI. 1
I'paduk ckopoctu
JlaboparopHas padota "Onpenenenue

7 YCKOPEHHUS Tea Mpu | 1 bubnnoreka [JOK
PaBHOYCKOPEHHOM IBIXKEHHUU 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM 1uiockocTh"

2 CBoOoHoe nagenue Tei. OnbITh |
lanunes

9 PaBHOMEpHOE IBM>KEHHE TIO | bubnuorexa [IOK

OKPYXHOCTH. HepI/IOI[ " yacTtoTa

https://m.edsoo.ru/ff0ael76




oOpamienus. JIuneitHas u yriaosas

CKOPOCTHU
10 [leHTpOCTpEMUTENIBHOE YCKOPEHHE
1 IIepssiit 3ak0oH Hprotona. Bexrop bubnuorexa [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
2 Bropoii 3akon HeroToHa. bubnuorexa [JOK
PaBHOfelicTBYIOIIAs CHIla https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HeroToHa. bubnnorexa [JOK
Cynieprio3unusi Cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3ana4 Ha npuMEHEHUE bubmuorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbe
bubnuoreka [IOK
15 Cuia ynpyrocti. 3akon I'yka https://m.edsocE.Iru/fanecaZ
16 Pemenue 3agay mo teme «Cra
YOPYTOCTHY
7 JlabopaTtopHas pabora «OnpenenecHue bubnnoreka [JOK
JKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnuorexa [JOK
18 Cra Tpenms https://m. edsogru/fanﬂ 38
19 Pemenue 3anau no reme «Cuna bubnuoreka [JOK
TPEHUSD) https://m.edsoo.ru/ff0afa26
20 JlaboparopHnas padota "Onpenenenue bubnnoreka [JOK
KO3 PUIIMEHTa TPEHUS CKOJIbKEHUS" https://m.edsoo.ru/ffO0af8be
Pemenue 3agau no teme "3akoHbI
21 Herorona. Cuna ynpyrocru. Cuina bubmorexa LIOK
" https://m.edsoo.ru/ff0afb8e
TpeHUs
” Cuna TSKeCTH U 3aKOH BCEMUPHOTO bubnmoreka [JOK

TATOTEHHsSL. Y CKOpEHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044




najacHus

Ypoxk-koupepenuus "JIBkeHne el

23 BOKPYT TPaBUTALIMOHHOTO LIEHTpa
(Conneunas cucrema). I'anaktuxu"
Pemenue 3agau mo reme "Cuna
24 TSHKECTU U 3aKOH BCEMHPHOTO bubmorexa HOK
. P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
)5 [IepBast kocmMu4eckasi CKOPOCTb. bubnnorexa [JOK
HeBecomocTts u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecne MaTepuanbHOW TOUKH.
AOGCOoFOTHO TBEPI0E TEIIO. bubmuorexa [JOK
26 N
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOI OChIO BpaIllCHUS
27 MowmeHnT cunsl. LlenTp Tsxectn
)3 Pemenne 3agau nmo reme "MoMeHT bubmuorexa [JOK
cunbl. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroToBka Kk KOHTPOJILHOM paboTe 1Mo
29 TeMe "MexaHn4uecKkoe OBIDKECHUE bubmmorexa [IOK
. " ’ https://m.edsoo.ru/ff0b0408
B3anmonelictBue ten
KouTtponbHas paborta o teme
" bubnnoreka [JOK
30 Mexanuueckoe IBUKEHHE.
. " https://m.edsoo.ru/ff0b06ec
B3aunmoneiictBue ten
Nmnynsc Tena. Ummynse cuisl. 3aKkoH
31 COXpaHEHUs UMITyJIbCca. YIIPYroe 1 bubmmorexa [TOK
P y o pyr https://m.edsoo.ru/ff0b07fa
HEYNpPYroe B3auMOJICHCTBHE
1 Pemenne 3agau mo teme "3akoH bu6nmoreka [JOK
COXpaHEHUs UMITyJIbca" https://m.edsoo.ru/ff0b096c
33 VYpoxk-koHpepenuus "PeaktuBHoe




JBUKEHHE B IIPUPOJE U TEXHUKE"

34 MexaHnndeckasi paboTa U MOITHOCTh brbmmorexa [TOK
https://m.edsoo.ru/ff0b0a84
35 PaboTa cuibl TSKECTH, CHIIBI bubmmoreka [IOK
YIPYTOCTH U CHJIBI TPEHUSA https://m.edsoo.ru/ffOb0db8
JlabopaTtopHas pabora «OnpeneneHue
36 paboThl CUJIBI TPEHUS ITPU
PaBHOMEPHOM JBUKEHUU TeJIa 10
TOPU30HTAIIBHON TTIOBEPXHOCTH
37 CBs13b SHEpruu 1 paboThI.
[TorenumansHast 3HEPTUs
18 Kunernueckas sneprus. Teopema o bubnuoreka [JOK
KUHETUYECKON dHEPrUuun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTHUH B
MEXaHUKE
40 JlaGopaTtopHnas pabora «3ydeHue bubnuorexa [JOK
3aKOHA COXPaHEHUs SHEPTUM https://m.edsoo.ru/ffOb12fe
A1 KonebarenbHoe ABMIKEHHE U €TO bubnuoreka [JOK
XapaKTEPUCTUKHA https://m.edsoo.ru/ffOb1858
4 3aryxaromue KojebaHus. bubnuoreka [IOK
Breinyxaennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTtuyeckuii 1 NpyKMHHBINI
MasITHUKU
VYpok-uccnenopanue «3aBUCUMOCTb
44 nepro/a KoJieOaHuii OT KECTKOCTH bubmorexa LOK
https://m.edsoo.ru/ff0b197a
MPY>KUHBI U MACCHI Tpy3a»
45 [IpeBparnienue 3Hepruu npu

MEXaHMYECKUX KOJICOaHMSIX




46

Jlaboparopnas pabota «OnpeneneHue
9acTOTHI M IEpUOJIa KOJIeOaHMit
HNPY)KUHHOTO MasiTHUKa

bubmuoreka [JOK
https://m.edsoo.ru/ffOblaec

47

JlaGoparopHas pabota «IIpoBepka
HE3aBUCUMOCTH MEPH0/1a KoJIeOaHMit
rpy3a, HOJIBEIIEHHOTO K HUTH, OT
MAacChl Tpy3a»

bubmmorexa [{OK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoJiHbI. CBOWCTBA
MEXaHM4EeCKUX BOJIH. [IpoionbHbIE U
MOTIEPEYHBIE BOJHBI

bubmmoreka [{OK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHpepenuus "MexaHuueckue
BOJIHBI B TBEPJIOM TEJIE.
CeiicMuueckye BOJHEI"

50

3Byk. PactipocTpaneHue u oTpakeHue
3ByKa

51

VYpoxk-uccnenopanue "Habmrogenune
3aBHCHMOCTH BBICOTHI 3ByKa OT
JacTOTHI"

52

I'poMKOCTB 3BYKa M BBICOTA TOHA.
AKYCTUYECKHI1 pe30HaHC

53

Ypok-koHpepenmus "YnbpTpa3ByK u
nH(}pa3ByK B MPUPOJIE U TEXHUKE"

bubnuoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBka K KOHTPOJBHON paboTe MO
Teme "3aKOHBI COXPaHEHHUSI.
Mexanunueckue kojaeOaHus U BOJIHBI"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b25{0

55

KonTposneHas paboTa o teme
"3akoHbI cOXpaHeHUs1. MexaHn4eckue
Kosie0aHUs U BOJHBI"




DNEeKTPOMarHUTHOE TOJIE.

bubmuoreka [JOK

56
DNeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH
VYpoxk-koupepenuus "llkana
53 3JIEKTPOMArHUTHBIX BOJIH. bubnuorexa [JOK
Hcnonb30BaHUE 3IEKTPOMArHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JJIST COTOBOM CBSI3H"
VYpok-uccnenosanue "N3yuenue
. bubnuorexa [JOK
59 CBOWCTB 2JIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2cbc
TTOMOTIIHI0 MOOMIIBHOTO TenedoHa
Pemenue 3aga4 Ha onpeneneHue
60 YaCTOTHI U JUTMHBI DJIEKTPOMarHUTHOM
BOJIHBI
DneKTpoMarHuTHasi MPUpPOJa CBETA.
61 CkopocTts cBeta. BonHOBBIE CBOMICTBA Bubmmorexa [IOK
P ' https://m.edsoo.ru/f0b31d0
cBeTa
Hctounuku ceta. [Ipsamonnneitnoe
62 acIpoOCTpPaHEHHUE CBETA. 3aTMEHUS bubmorexa HOK
Pactipoctp ' https://m.edsoo.ru/ff0b3658
Counna u JIynsr
3aKOH OTpakKEHUs CBETa. 3epKaia.
bubmuoreka [JOK
63 Pemenue 3a1a4 Ha npuMEHEHUE
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKEHHsI CBETa
64 [Ipenomnenue cBera. 3akoH bubnuoreka [IOK
MPEIOMIIEHHS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTPaKEHUE CBETA.
65 Hcnonp30BaHne MOJTHOTO BHYTPEHHETO bubmmorexa [TOK
yIp https://m.edsoo.ru/ff0b3c5c
OTPAXKEHHUS B ONITUYECKUX CBETOBOJAX
66 JlaboparopHas pabota "MccrnenoBanue




3aBUCHMOCTH yTJia IPCIIOMIJICHUA

CBCTOBOI'O JIyda OT yI'Jjla MaJCHUA Ha
"

rpaHuIle "BO31yX-CTEKIIO

Ypok-koHpepenmus "Vcnonb3oBanne

67 MOJITHOTO BHYTPEHHET'0 OTPaKCHUSI:
CBETOBO/IbI, OTITUKOBOJIOKOHHAS CBSI3b"
bubmmoreka [{OK
68 JIunzel. O eckas cuiia 3
FIHEDL TTHHECKA CHIA THEEH https://m.edsoo.ru/ffOb3f2c
bu6moreka [IOK
6 [TocTpoenue n3odpaxeHuit 3a
? TROCHIE HIOUPIRCHIT 2 JEE https://m.edsoo.ru/ff0b444a
JlabopaTtopHnast pabota "OnpeneneHnue
bubnuoreka [JOK
70 (hOKYCHOTO paccTOSHUS M ONTHYECKOM nommotexa I
5 . " https://m.edsoo.ru/ff0b4206
CHWJIBI COOMPpAIOIEH JTMH3BI

71 Ypoxk-koupepenius "OnTuyueckue bubnuoreka [JOK
JINH30BBIC TPUOOPHI" https://m.edsoo.ru/ff0cOa7e

bu6mmoreka [JOK

72 I'ma3 kak ontuyeckasi cuctema. 3peHue

P https://m.edsoo.ru/ff0b4684

73 Ypoxk-koudepennus "JledexTor
3penus. Kak coxpanuts 3peHue"
Paznoxxenue 6enoro cBeTa B CIEKT).

74 Omnbitel HetoToHa. Crnoxkenue bubnnoreka [JOK
CIIEKTPAJIBHBIX IIBETOB. Jlucnepcus https://m.edsoo.ru/ff0cO0f4c
cBeTa
JIaGopatopHas pabdota "OnbIThl O
Pa3noKEHUI0 OEIOro CBEeTa B CIIEKTP U B OK

75 BOCITPUSITHIO 1IBETA MPEIMETOB MPHU UX nomoreka L{

HaOJII0IEHUH Yepe3 [BETOBbIE
¢bunbTper"

https://m.edsoo.ru/ff0cOe2a




VYpok-npaktukyMm "BosHOBbIE

76 CBOICTBa CBETa: JUCIEpCus,
uHTephepeHiys u audpaxms”
77 OmnbiTel Pesepdopaa u mranerapHast bubnuorexa [JOK
MOJIEJIb aTOMa https://m.edsoo.ru/ffOc12a8
78 [Toctrynatel bopa. Moaens atoma bopa
Hcnyckanue u IOTJIOIIEHHIE CBETa
79 aTOI\Z]OM KBanTel. Jluneiyatoie bubmiorexa HOK
) ' https://m.edsoo.ru/ff0c144c
CIIEKTPBI
20 Ypoxk-nipaktukym "HabGmonenne bubmuorexa [JOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
81 PamnoakTuBHOCTE U €€ BHIBI bubmorexa HOK
g A https://m.edsoo.ru/ff0c1672
2 Crpoenne atromHoro siapa. Hykimonnas bubnuoreka [IOK
MOJICIIb https://m.edsoo.ru/ff0c18ac
23 PaanoaktuBHBIE TTpEBpalICHHUS. bubnuorexa [JOK
H3zoTormmr https://m.edsoo.ru/ffOclal4
84 Pemenne 3agau mmo teme: bubnuoreka [JOK
"PagnoakTuBHbBIC NTpeBpaleHus" https://m.edsoo.ru/ffOc1b4a
85 [lepuon nomypacnazna
Vpok-koH(peperus "PagnoakTUBHBIE
86 1/13131 eHI/I}(Ib Bpn HpoJe, MEIUIIIHE bubmorexa LOK
yi | PHPOJIC, MEAMIHHE, https://m.edsoo.ru/ff0c2126
TEXHUKE
SlmepHble peakiun. 3aKOHbI
87 coX paHeHII:H 3apsI0BOTO  MacCOBOTO bubmorexa HOK
P PR https://m.edsoo.ru/ffOc1c58
YHCEI
28 DHeprusi CBs31 aTOMHBIX sifiep. CBsi3b bubnmnoreka [JOK

MacCChl U SHCPruun

https://m.edsoo.ru/ffOc1d7a




&9

Pemenue 3agau no reme "Anepueie
peakuun"

90

Peakiuu cuHTe3a U JeTCHUS SEP.
Wcrounuku sHeprun ConHua u 3BE311

bubmmorexa [{OK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koupepenmus "SAnepuas
sHepreTuka. JlencTeus
PaIMOaKTUBHBIX U3TyYECHUN Ha KUBbIE
OpraHu3msl"

92

[ToaroToBka K KOHTPOJILHOU paboTe 1Mo
TeMe "DIEeKTPOMarHuTHOE I0JI€.
DNEeKTPOMAarHUTHBIC BOJTHBI.
KBanToBbI€ siBIIeHUSA"

bu6moreka [IOK
https://m.edsoo.ru/ff0c223e

93

KonTtponsHas padoTa o Teme
"DNeKTpOMarHUTHOE TOJIE.
DNeKTPOMarHUTHbIE BOJHBL.
KBanToBsbIe siBieHUS"

94

[ToBTOpEHME, 06OOIIECHNE.
JlaGopaTopHbie pabOThI 1O KypCy
"BzaumoaeiictBue ten"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpeHue, o6o0meHue. Pemenue
pacyYEeTHBIX M KAYECTBEHHBIX 3aa4 10
teme "TemnoBsie nmporecch”

bubmuoreka [JOK
https://m.edsoo.ru/ff0c2572

96

IToBTOpenue, o0oOmenHue. Pemenne
pacyeTHBIX U KAYeCTBEHHBIX 3a]1a4 110
teme "KII/] TerioBbix ABUraTenein"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2a22

97

IToBTOpenue, o0oOmeHue. Pemenne
pacyeTHBIX M KaUECTBEHHBIX 3a/1a4 110
teme "KIIJ] anekrpoycTtaHOBOK"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c2b30




[ToBTOpenue, oboOIIeHNE.

bubmuoreka [JOK
98 JIao 5] 1 1
) abopaTopHbIe pa ()"TLI 110 KypCy https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SIBJICHUS
[ToBTOpenue, o6o6menue. Padora c
99 TEKCTAMU I10 TeMe "3aKOHBI 1 bubmorexa HOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXaHUKE
[ToBTOpenue, 0606menue. Pabora c
100 TekcTamu 110 Teme "KosebaHus u 1 bubmmorera [TOK
\ https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTOpenue, o6o6menue. Pabora ¢
101 TekctaMu 110 TeMe "CBeToBEIE 1 bubmorexa HOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, o6o6menue. Pabora ¢
102 TekcTaMu 110 TeMe "KBaHTOBas 1 1
snepHas puzuka"
OBIIEE KOJIMYECTBO YACOB I10 102 7

I[TPOTPAMME
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