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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 10 (¢u3MKEe Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE TMOJOXXEHUM M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTEIbHON MPOrPaMMBI, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yu€roM (penepanbHOil paboueil mporpaMMbl BOCIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «duzukay.

Copepxanue mnporpaMmbl 1Mo (u3MKe HaAmpaBieHO Ha (HOpPMHUPOBAHME
€CTECTBEHHO-HAYYHOW TIPaMOTHOCTU OOYYarOUIMXCsl M OPraHU3alUI0 H3YyYEHHUS
(u3MKNM Ha NEeATeTbHOCTHOM OCHOBE. B mporpamme mo ¢(usuke y4yuThIBAIOTCA
BO3MOXKHOCTH Yy4yeOHOro mpeaMera B peanusanuu TtpedoBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEAMETHBIM pe3yabTaTaM 00yUEHHUs, a TAKKe
MEXTPEIMETHBIE CBSI3M €CTECTBCHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha ypPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusl.

[Iporpamma no ¢u3uke ycTaHaBIMBAET paclpeenieHrue yueOHOro Marepuania
1o rojaMm o0yuyeHus (Mo Kjiaccam), MpejiaraeT MPUMEPHYIO MOCIIEI0BATEIbHOCTD
U3Y4YEHHUS] TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs MPEAMETHOIO COIEpKAHUSA U
yu€Te BO3pACTHBIX OCOOCHHOCTEN 00YyJarOIIUXCsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ LEIbI0O OKAa3aHUS METOAUYECKOM
TIOMOIIY YYUTENIO B CO3[IaHUU pabodeil mporpaMMbl IO Y4eOHOMY TPEIMETY.

®u3rka ABISIETCS  CUCTEMOOOpa3ylIIUM Uil  €CTECTBEHHO-HAy4YHBIX
y4eOHBIX MPEIMETOB, MOCKOIbKY (PU3NYECKHE 3aKOHBI JIeKAT B OCHOBE IMPOIIECCOB
U SBJICHHUM, W3y4aeMbIX XHUMHEH, OHONOTHeH, acTpoHOMHEH U (HUIUUECKOM
reorpaguedi, BHOCUT BKJIAJ B €CTECTBEHHO-HAy4YHYI KapTHHYy MHpa,
OpenocTaBiIsieT HauOosee sICHble O00pas3lbpl MPUMEHEHHS HaydyHOro METoJa
MO3HAHUs, TO €CTh CI10CO0a MOJYYeHHs JOCTOBEPHBIX 3HAHUI O MUDE.

OnHa W3 TIaBHBIX 3a7a4 (PU3MUECKOro OOpa3oBaHHUS B CTPYKTYpe OOIIEro
o0pa30BaHUsS COCTOWT B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOW T'PAMOTHOCTH H
UHTEpeca K HayKe y 00yJarouuxcsl.

WN3yyenne @usukun Ha 0a30BOM ypOBHE MpEAINoiaraeT OBJIaJCHHE
CIEAYIOIMIMMU KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIUMHU €CTECTBEHHO-HAYYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSICHSTH SIBJICHUS;

e OIICHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O HCCIIEIOBAHUS;

e HHTEPHPETHUPOBATH  JAHHBIE U  HUCIOJb30BaTh  HAy4dHbIC
JIOKa3aTeJIbCTBA JIJIS1 IOJyYE€HHS BBIBOJIOB.

[enn wu3yueHus (PuU3MKK HA YpPOBHE OCHOBHOI'O 00IIero oOpa3oBaHUS
onpenenensl B Konmenmuu mnpenonaBaHusi ydeOHoro mpenmera «duszuka» B
oOpa3oBaTelbHBIX oOpraHusamusx Poccuiickoit ®enepaiuu, peamu3yonux



OCHOBHBIE  001Ic00pa3oBaTeIbHbIE MPOrPAMMBI, YTBEPKIAEHHONW PpEIICHHEM
Komnerun Munucrepcta npocsenienusi Poccuiickoit @eneparuu (IpoToKoa ot 3
nekadps 2019 r. Ne [1K-4BH).

Heaun uzyyeHuss GU3NKU:

npuoOpEeTeHNEe HHTEpeca U CTPEMIICHHS OOYydYaroluxcsi K HAyYHOMY
M3YUYCHUIO TPUPOJIbI, PA3BUTHE HUX MHTEIUIEKTYAJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOE Mo3HaHUs U (OPMUPOBAHUE
MCCIIEIOBATEIbCKOI0 OTHOIIEHUS K OKPYKAIOIIUM SIBJICHUSIM;
dbopMupoBaHHE HAYYHOIO MHMPOBO33PEHUS KaK pe3ysibTaTa H3y4YCHHS
OCHOB CTPOCHHS MaTepuu U (HyHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;
dbopMupoBaHue MPEACTABICHUN O POaU (DU3MKU ISl Pa3BUTHUSL JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHIf;

pa3BUTHE  TPEICTABICHUH O  BO3MOXHBIX  cepax  Oymymiei
po¢eCCHOHATBLHON JIEITSIIPHOCTH, CBSI3aHHOU ¢ (DM3MKOM, IMOJATOTOBKA K
JajgbHeleMy 00y4eHHIO B 3TOM HaIlPaBJICHUH.

I[OCTI/I)KCHI/IG 9THUX ueﬂeﬁ mporpaMmsbl 110 (1)I/ISI/IK€ Ha YPOBHC OCHOBHOI'O

oO1rero o0pazoBaHus 00ECIIEYNBACTCS PEIICHUEM CIEAYIOIMINX 3a4aY:

npuoOpeTeHne 3HAHUM O JHUCKPETHOM CTPOCHHU  BEIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYECKUX, MArHUTHBIX W KBAHTOBBIX
SIBJICHUSAX

NpUOOpETeHHE YMEHUN OMUCHIBATh U OOBSICHATH (DU3MUECKHUE SIBICHUS C
UCTIOJIh30BAaHUEM MOTYYCHHBIX 3HAHUIA

OCBOCHHME METOJOB pELICHUs MPOCTEHIIUX PACyYETHBIX 3a7ad4 ¢
UCIIOJIb30BAaHUEM bu3nuecKux MOJIeTIeH, TBOPUYECKUX u
MIPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUN HAOIIOMATh MPUPOIHBIC SBICHUS U BHITIOIHATH OMBITHI,
nabopaTopHbie pabOTBl M JIKCHEPUMEHTAJIbHBIC HCCICIOBAHUS C
UCIOJIb30BAaHUEM U3MEPUTEIBHBIX TPUOOPOB;

OCBOCHHE TIPUEMOB pabOThl ¢ MHpOpMaIel GU3NIECKOr0 COACpKaAHUS,
BKJIFOUYasi THPOPMAIUIO O COBPEMEHHBIX JOCTIKCHUAX (PU3WKU, aHAIIU3 U
KPUTHUYECKOE OLICHUBaHUE UHPOPMALINH;

3HAKOMCTBO €O c(hepamu npodeccuoHaNbHON NeATeIbHOCTH, CBI3aHHBIMU
C GuU3NKON, W COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha
JOCTHKEHHUAX (PU3UUECKOM HAyKH.

Ha u3ydenue Qusuku (6a30BbI YpOBEHb) Ha YPOBHE OCHOBHOT'O OOIIEro

oOpa3oBaHus orBoauTcs 238 yacoB: B 7 kiacce — 68 4acoB (2 yaca B Henemnio), B 8
Kkjacce — 68 dacoB (2 daca B Heneno), B 9 kinacce — 102 yaca (3 yaca B HEJENIO).



[Ipennaraemelii B mporpaMMe 1o (U3MKe MepevcHb JadopaTOPHBIX padoT U
OIBITOB HOCUT PEKOMEHIATEIbHBIN XapaKTep, YIUTEb JeaeT BRIOOP TPOBEIACHIS
7a00paTOpHBIX PAOOT M OMBITOB C YYETOM HWHIAMBUIYAIBHBIX OCOOCHHOCTEH
O00YJarOIINXCS, CIHMCKA AKCIICPUMEHTATBHBIX 3a/IaHHUH, MPEIaraéMbIX B paMKax
OCHOBHOT'O TOCYIapCTBEHHOT0 SK3aMeHa 1Mo (pU3UKE.



COILEPKAHUE OBYYEHUA
7 KIIACC

Pa3znesn 1. ®u3uka u e€ posib B MO3HAHUM OKPY:KAIOIIEro Mupa.

®usnka — Hayka o mnpupone. SABieHus npupoibl. PUNYECKUE SBICHUSA:
MEXaHUYECKUE, TEIUIOBBIE, JICKTPUUECKHUE, MATHUTHBIEC, CBETOBBIE, 3BYKOBBIE.

Ouznueckne BenuuyuHBbL M3mepenue ¢usndeckux BenudyuH. Dusznueckue
npuOopsl. [Torpemnocts n3mepennit. MexayHapoaHas cucTemMa eIMHUII.

Kak ¢usuka u Jpyrue ecCTECTBEHHbIE HAyKHM H3Y4aloT TMPUPOLY.
EcTtecTBeHHO-HAY4YHBIM METOJl TMO3HAHMS: HAOJIOJCHHE, MOCTAaHOBKA HAyYHOTO
BONPOCA, BBIJIBHIKEHHUE THIIOTE3, SIKCIIEPUMEHT MO MPOBEPKE TMIOTE3, OOBICHEHHE
HaOmogaeMoro apienus. Onucanue GU3NUecKUX SABJICHUN C TOMOILBIO MOJIENEH.

Jemoncmpayuu.

1. MexaHnueckue, TEIUIOBBIE, JJIEKTPUYECKUE, MATrHUTHBIEC, CBETOBBIC

SIBJICHUS.
2. ®dusznueckue npubOpsI U MPOIEaypa NPSIMbIX U3MEPEHUI aHAIOTOBBIM U
IU(POBBIM MPUOOPOM.
Jlabopamopnwie padbomosl u onvimel.
1. OmpeneneHue UEHBI I€JIEHUS IIKaJIbl U3MEPUTEIBLHOTO IpUOOpa.
2. M3MepeHue pacCTOSHUMN.
3. M3mepenne o0bEMa KUIKOCTU U TBEPAOTO TENA.
4. OnpepneneHue pa3MepoB MAJIbIX TEIl.
5. W3mepenue temiepaTrypsl HpU MOMOIIH KMIKOCTHOTO TEPMOMETpA WU
JNaTYuKa TEMIEPATYpPHI.

6. IIpoBeneHue wucclieoBaHus MO MPOBEPKE TMIIOTE3bI: JAIbHOCTH MOJETA
IIapuKa, MyIEHHOTO TOPU30HTAJIBHO, TeM OOJbIlle, YeM OOJbIlle BhICOTA
IyCKa.

Paspeu 2. IlepBoHayanbHbIe CBeJACHHS O CTPOCHMHU BelleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJbI, HX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEUIECTBA.

JIBwxeHnne dactul BeniectBa. CBfA3b CKOPOCTH JBW)XKEHUS 4YacCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwkenue, nuddysus. BzaumoneicTBue yacTHil
BEIIECTBA: IPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHHS BEILIECTBA: CTPOCHUE Ia30B, KUIKOCTEN M TBEPIABIX
(KpUCTAJUTMYECKUX) Tel. B3auMocBs3b MEXIYy CBOMCTBAMM BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSHUSIX MU UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJIbI.

Hemoncmpauuu.

1. HaGnrogeHnue 6poyHOBCKOTO JBUKECHHUS.



2. HaGmonenue nuddysun.
3. HaOmionenue ~ siBneHud,  OOBSACHAIOIIMXCA  MPUTSHKEHUEM  WIH
OTTAJIKMBAHUEM YaCTHIl BEILIECTBA.

Jlabopamopnsie padbomost u onvimet.

1. OneHka JguaMeTpa aroMa METOAOM psAloB (C  HMCIOJIb30BaHUEM

dotorpaduii).
2. OnpITHI MO HAOJIOAEHUIO TEIVIOBOTO PACIIMPEHUS ra30B.
3. OnbIThI MO0 OOHAPYKEHUIO ACHCTBUSI CUJI MOJICKYJISIPHOTO TIPUTSIAKEHUS.
Paznea 3. /IBuskenue u B3aumMoaeicTBUE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KECHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPHU HEPABHOMEPHOM JBUXKEHUH. Pacu€r mytu u
BPEMEHHU JIBUOKCHUSL.
SABneHne mHepuuu. 3aKOH WMHepUMH. B3anmoneicTBHE Tel Kak NpUYMHA
U3MEHEHUS CKOPOCTH [BM)KEHUs Tel. Macca Kak Mepa HWHEPTHOCTH Teda.
[InotHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHUIIE
00BbEMa BEIECTBA.
Cuiia kak XxapakTepucThKa B3auMozAercTBus Ten. Cuiia ynpyrocTd M 3aKOH
I'yka. 3mepeHue cuiibl ¢ MOMOIIBIO IUHAMOMETpPA. SIBJIEHUE TATOTEHUS U CUJIa
TskecTH. Crjia TSKECTH Ha Apyrux IaHerax. Bec tena. Hesecomocts. Cnioxxenue
CWJI, HANPABJIEHHBIX IO OJHOM NpsiMoM. PaBHomelcTByromas cui. Cuia TpeHUs.
TpeHue CKOIbKEHHs U TPEHUE NOKOsA. TpeHue B MpUPOAE U TEXHUKE.
Jemoncmpayuu.
1. HaOnrogeHne MexaHUYECKOTO ABUKEHUS Tea.
2. N3mepeHune cKkOpOCTH MPAMOJIMHENHOTO JBUKECHUS.
3. HaOmionenue siBjeHUst MHEPIIMHU.
4. HaOmroneHue n3MeHEHUs! CKOPOCTHU MPH B3aMMOJICHCTBUU TE.
5. CpaBHeHHE Macc MO B3aUMOJICHCTBUIO TEll.
6. Cno)keHHe CuIl, HAPABJIEHHBIX 110 OAHON IPSIMOM.
Jlabopamopnwie padbomosl u onvimol.
1. OmpeneneHne CKOPOCTH PABHOMEPHOrO JABUKEHUS (IIApUKA B )KUIAKOCTH,
MOJIETIU JIEKTPUYECKOI0 aBTOMOOMIIS M TaK JaJiee).

2. Ompepenenue CpelHE CKOPOCTH CKOJNBXKEHHs Opycka WM IIapuKka IO
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue mIOTHOCTH TBEPAOTO TeNa.

4. OnbITHI, JAEMOHCTPUPYIOLINE 3aBUCUMOCTb PACTSKEHHS (Iedopmarun)
NPYKUHBI OT IPUIOKEHHOW CHJIBI.

5. OmbITL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHIIBI TPEHUSI CKOJIBXEHUSI OT
BEca TeJla U XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, JKMIAKOCTE U ra3oB.



Hanenune. CriocoObl yMEHbIIICHHUS U YBEIMUEHUS JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJEHUS ra3za OT 00bEéma, Temmeparypbl. [lepemaua maBieHus
TBEPJBIMU TeEJIaMH, KUAKOCTAMHM W razamu. 3akoH llackans. [IHeBmatruueckue
MalllMHbl. 3aBUCUMOCTh JAaBJEHUS >KUJIKOCTH OT TiIyOuWHBIL. ['mapocTtaruueckuit
napasiokc. Coodiaromuecs cocynbl. ['napaBinueckue MEXaHU3MBI.

Atmocdepa 3emnn u armocepHoe aamieHue. [IpuuuHbBI CylecTBOBaHMUS
BO3aymHON 000mouku 3emin. OmnbiT Toppuuennu. M3mepenne atmochepHOro
JaBJeHus. 3aBUCUMOCTh aTMOC(EPHOTO J1aBJIEHHUs OT BBICOTHI HAJ YPOBHEM MOPHI.
[Tpubops! 17151 u3MepeHus: aTMOcEepHOro 1aBJICHHUS.

JlelicTBrE )KUAKOCTU M ra3a Ha MOrPYyKEHHOE B HUX TeJIO. BriTankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [naBanue ten. Bo3nyxormiaBaHue.

Jlemoncmpayuu.
3aBUCHMOCTb JAABJIEHUS ra3a OT TEMIEPATYPHI.

[lepenaua naBieHUs )KUIKOCTBIO M Ta30M.

Coobmatomuecs cocyibl.

I'mppaBnuueckunii nmpecc.

[IposiBnenue nercTBust aTMOCHEPHOTO JaBICHUS.

3aBUCUMOCTH BBITAJKUBAIONICH CHUIIBI OT 00BEMa TMOTPYKEHHOW YacTh
TeNa U IJIOTHOCTU KUAKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUJIBI BECY BHITECHEHHOW KUIKOCTH.

8. YCJOBHE IJIaBaHUS TeEJl: TUIABAHHUE WM MOTPYKEHHUE TEN B 3aBUCUMOCTHU

A T o

™~

OT COOTHOIIIEHHUS TIOTHOCTEW TE€Ja U )KUJKOCTH.

Jlabopamopnsie padbomost u onvimet.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa NOrpyKEHHOMU B
YKUJIKOCTh YaCTH TeJa.

2. OmnpeneneHue BBITAIKUBAIOIIEH  CHJIbI, JCHCTBYIOIIEM Ha  TeIo,
MOTPYKEHHOE B )KUIAKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAIIKUBAIOIIEH CHUIIbL, IEMCTBYIOIIECH HA TEJIO
B JKMJIKOCTH, OT MACCHhI TeJa.

4. OmnbIThl, JEMOHCTPUPYIONIME 3aBUCUMOCTh BBITAJIKHUBAIOIIEH CHIIBI,
NEUCTBYIONIEH Ha TeJlO B JKUAKOCTH, OT OOBbEMA NOrpy:KEHHOM B
YKUAJIKOCTh YaCTH Te€Ja U OT IJIOTHOCTH JKUIKOCTH.

5. KoHCTpyupoBaHHE apeoMeTpa WM KOHCTPYHPOBAHUE JIOAKHM U
OIpeaeIIeHUE €€ rPy30M0AbEMHOCTH.

Pa3nen 5. PaGoTra u MOIIHOCTb. JDHEpPrus.

MexaHnuueckas pabota. MOIITHOCTS.

IIpocTeie MexaHHU3MBI: pbIUar, OJOK, HAKJIOHHAS ILIOCKOCTh. IIpaBumio

paBHOBecus pbiuara. [IpumeHeHue TmpaBWiIa paBHOBECHS pblUara K OJIOKY.



«3onoroe mnpaBwino» MexaHuku. KIIJ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass odHeprusa. KuHermyeckas W NOTEHUMAIbHAsA DHEPIUs.
[IpeBpaiienre 0THOrO BHJ1a MEXaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPaHEHUs
SHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl IPOCTBIX MEXaHU3MOB.

Jlabopamopnsie padbomost u onvimel.

1. Omnpenenenue pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM ABUKEHUU TeJa

10 TOPU30HTAIILHOW IIOBEPXHOCTH.

2. HccnenoBanue yciiOBUM PaBHOBECHS pblyara.

3. U3mepenue KII/] HaKIOHHOM MJIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUs] MEXAHUYECKOW SHEPIUH.

8 KNIACC

Pa3gea 6. TenioBbIe ABJICHUS.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJISIPHO--KUHETUYECKOM TEOPUU CTPOCHHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITEI, MOATBEPKIAKOLINE
OCHOBHBI€ MOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOU TEOPUH.

Monenu TBEPIOro, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUMN BEIIECTBA.
Kpucrannmmueckue u amopdusie Tena. OObSICHEHHE CBOWCTB Ta30B, KUIKOCTEH U
TBEPABIX TEI HA OCHOBE IOJOKEHUWA MOJICKYISPHO--KHHETUYECKON TEOpUH.
CmaunBaHu€ U KanWUISIPHBIE siBJIeHUs. Tem1oBoe pacliupeHue U CKaTHe.

Temneparypa. CBsi3b TeMmmepaTypbl CO CKOPOCTBbIO TEIJIOBOI'O JIBHXKEHUS
gacturl. BuyTtpenuss osHeprus. CrnocoObl HW3MEHEHUS BHYTPCHHEH OSHEPIrum:
TeIionepeaadya u COBEpILICHUE paboTHI. Buas TEIUIoNEepeaaUM:
TEIJIONPOBOIHOCTh, KOHBEKIMUS, U3IyYEHHUE.

KonmdectBo TemnoTsl. YaenbHas TEIUIOEMKOCTH BelIecTBa. TemiooOMeH u
TEIUIOBOEC paBHOBECHE. YpaBHEHHWE TeIUIOBOro Oamanca. [lmaBmenue wu
OTBEpJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YJEIbHAs TEIUIOTA IIJIABJICHUS.
[TapooOpazoBanue u konaencamus. Mcnapenune. Kunenume. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATYpPhl KHUIEHUS OT aTMOC(HEpPHOro
JIaBJICHUSL.

BnaxnocTs BO31yXa.

DHeprus TOIJIMBA. Y IeJIbHAS TEIUIOTa CTOPaHUSL.

[Tpunmuner pabotel TemnoBbix napurareneit KIIJ[ temmoBoro nBuraresns.
TeroBble IBUTATENIN U 3aIUTA OKPYKAIOIIEH CPEIIBI.

3aKOH COXpaHEHUS U IPEBPAILCHUS YSHEPTUHU B TEIUIOBBIX MPOIIECCAX.

Jemoncmpauyuu.

1. HaGmronenre G6pOoyHOBCKOTO JBUKECHHS.
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10.
11.
12.
13.

Habmonenune nuddysuu.

Habmronenne ssBieHnii cMauMBaHUsl M KaMWIISPHBIX SIBJICHUH.
Habmronenne TermioBoro pacmmpeHus Tel.

N3MeHenne naBieHus rasa Mmpu U3MEHEHHM OObEMa W HAarpeBaHUM WU
OXJIAXKJICHHU.

[IpaBuna usmMepeHus: TemMiepaTyphl.

Bunbl Teronepenayn.

OxunaxxaeHue npu COBEPIIEHUH padoThI.

Harpeanue npu coBepiiieHuu pabOThl BHEIIHUMU CUJIaAMHU.
CpaBHEeHUE TETUIOEMKOCTEN pa3IMUHBIX BEIIECTB.
HaOmronenne kuneHus.

Habmronenune nocTostHCTBa TeMIepaTyphl IPH TUIABICHUU.
Moaenu TeIIOBBIX ABUTATEIEH.

Jlabopamopnsie padbomosl u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnBITHI IO OOHAPYKEHUIO TEHCTBUS CHII MOJICKYJISIPHOTO MPUTSKECHUS.
OnbITHI O BRIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM WU caxapa.
OnpIThl MO HAOJIOJACHUIO TEIJIOBOI'O PACHIMPEHUS Ta30B, KUAKOCTEH U
TBEPABIX TEIL.

Onpenenenue qaBieHUs BO3/lyXa B OaJJIOHE HIIPUILA.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH [aBJIEHUA BO3JyXa OT €ro
00bEMa M HArpEeBaHUS WIIH OXJIAXKICHHS.

[IpoBepka rUnmoOTE3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA JKHJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Habmronenne wu3MeHEHHs BHYTPEHHEH OSHEpPruu Tella B pe3ysibTaTe
TerIonepeaay U padboThl BHEITHUX CHJI.

UccnenoBanne sBiIEHUA TEMIOOOMEHA IMPU CMEIIMBAHUU XOJIOAHON M
ropsiuey BOJBI.

Onpenenenue  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOIO BOJOW  MpHU
TEIJI000MEHE C HArPEThIM METATUYECKUM LIHJIUHIPOM.

Ornpenenenue yaenbHON TEMIOEMKOCTH BEILIECTBA.

UccnenoBanne npornecca UCIapeHusl.

Onpenenenrne OTHOCUTENBLHOM BIQKHOCTH BO31yXa.

OnpeneneHue yaeabHOW TEIUIOTHI MIABICHUS JIbA.

Paznen 7. DinekTpuyeckre ¥ MATHUTHBIE SIBJICHUS.

OnekTpusauus Ten. [[Ba pona snekTpuuecKkux 3apsanoB. B3aumoperncTBue
3apspDKeHHBIX  Tel. 3akoH KynmoHna (3aBUCMMOCTh  CHJIBI  B3aMMOJICHCTBUS
3apsYKEHHBIX TEJI OT BEJIMYMHBI 3aPSI0B U PACCTOSTHUSI MEXKY TEIaMM ).

OnekTpuueckoe mone. Hampsok€HHOCTH 3eKTpuueckoro mojisd. IlpunHiumn
CYNEpHO3ULIUM IEKTPUUECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).



Hocurenu snexkrpuueckux 3apsioB. DJIEMEHTAPHBIA 3JEKTPUUECKUN 3aps.
Crpoenne aroma. IIpOoBOOHHMKM W AWDJIEKTPUKU. 3aKOH  COXpPAHEHUS
JJIEKTPUYECKOr0 3apsia.

OJIEKTPUYECKAA TOK. YCIOBHS CYIIECTBOBAHHS DJIEKTPUYECKOIO TOKA.
Uctounuku mnocrossHHOro TOKa. JIEMCTBUS AJIEKTPUYECKOrO0 TOKa (TEIIoBOE,
XUMUYECKOE, MATHUTHOE). DIEKTPUUYECKHI TOK B KUJKOCTSIX U razax.

Onektpuueckas uenb. Cuina  Toka.  DJEKTPUUYECKOE  HAIpsKEHHE.
ComnpoTuBneHne NPOBOJHUKA. Y IEIBHOE CONPOTHBIEHUE BellecTBa. 3akoH Oma
s ydactka uenu. [locrmenoBarenbHOE W MAPAIUIENBHOE  COENMHEHUE
IIPOBOJHUKOB.

PaGora u MoOmHOCTH 3JIEKTpUYECKOr0 TOKa. 3akoH J[xoyns—Jlenna.
DneKTpudecKre ey U MOTPeOUTENH NEKTpUIecKoi sHepruu B ObITy. KopoTkoe
3aMbIKaHHE.

[TocTossHHbIE ~ MarHuTHl.  B3aumoneicTBHE  MOCTOSHHBIX ~ MarHUTOB.
MarnutHoe nosie. MarHuTHOE noje 3eMJIu U €ro 3Ha4eHHE JJI KU3HHU Ha 3emJle.
OmeiT  Opcrena. MarautHoe T1oje  JJIEKTpUYECKOro Toka. [Ipumenenue
AJEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOIO MOJIs HA IPOBOJIHUK C TOKOM.
DJIIEKTPOJBUraTellb MOCTOSHHOIO TOKa. Vcronb3oBaHUE >3JEKTpOJBUTATENICH B
TEXHUYECKHX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABnenne snekrpomarHuTHOM MHAYKOMK. [IpaBuno Jlenna.
DIIEKTPOreHepaTop. Cnoco0bl MOJTYYEHHUS ANEKTPUYECKOU SHEPTHH.
DNEKTPOCTAHIINK Ha BO30OHOBISIEMbIX UCTOYHUKAX SHEPTHH.

Hemoncmpauuu.

DJIeKTpHU3aLus TEN.
JIBa poa 3JIEKTPUYECKUX 3apsA/IOB U B3aUMOJICHCTBUE 3aPSKEHHBIX TEJL.
YCTpOUCTBO U JEUCTBUE JIEKTPOCKOIA.
DIIEKTpOCTaTUUECKAs UHAYKITUSI.
3aKOH COXpaHEHUS INEKTPUUECKUX 3apsI0B.
[IpoBOOHUKY U AUDIIEKTPUKH.
MopaenrpoBaHue CHUIIOBBIX JIMHUW 3JIEKTPUUYECKOTO TOJIA.
HcTouHnKky MOCTOSHHOTO TOKA.
JIercTBYSI IIEKTPUUECKOTrO TOKA.
. DNEKTPUYECKHUI TOK B JKUJIKOCTH.
. ['a30BbIN pazps.
. I3mepenune cuiibl TOKa aMIePMETPOM.
. I3MepeHune 3JeKTpUUECKOro Haps>KEHUSI BOJIbTMETPOM.
. PeocTtar u Mara3uH COIpOTUBIICHUMN.
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. BzaumoencTBre MOCTOSHHBIX MAarHUTOB.
. MonenupoBaHre HEBO3MOKHOCTH pa3/IeJICHUS IMOJIOCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenvpoBaHrue MarHUTHBIX TOJIEH MOCTOSIHHBIX MarHUTOB.

OmnsIT Opcrena.

MarauTHoe 1oJje Toka. DJIEKTPOMarHur.

JlelicTBHE MarHWTHOT O TOJIS1 HA MPOBOJAHUK C TOKOM.

DJIEKTPOJABUIATENb TOCTOSHHOTO TOKA.

HccnenoBanue siBICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Onbitel apapes.

3aBUCUMOCTh HANpPaBIICHUS HWHIYKIHUOHHOTO TOKAa OT YCIOBUM €ro
BO3HUKHOBEHHS.

DJIEKTPOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnwie padbomost u onvimet.

1.
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10.
11.

12.

13.

14.

15.

16.

OnpITel MO HAOMIONCHUIO DJJIGKTPU3AIMU Tl MHAYKIMEH U Tpu
CONPUKOCHOBEHHUHU.

UccnenoBanre ACHCTBUS SIEKTPUYECKOTO TMOJISI HA TMPOBOJHHUKU U
JTUAIEKTPUKH.

Coopka u npoBepka pabOThI JJIEKTPUUECKOMN €U MOCTOSHHOTO TOKA.
N3mepenure u peryampoBaHue CUITbI TOKA.

N3MepeHue u peryinpoBaHue HAIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, WAYIIErO 4Y€pe3 pe3UcTop, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMPSIKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh AIEKTPUIECKOTO
CONPOTHUBJIEHUSI TPOBOJAHUKA OT €ro [JWHBI, MUIONAAU MONEPEYHOrO
CEUEHMS U MaTepuaa.

[IpoBepka mpaBwia CIOXKEHHUS HAIPSHKEHUM TMPU TOCJIEI0BATEIIbHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia I CWIbl TOKa MNPU MAPATIIEIBHOM COEIUHEHUHU
PE3UCTOPOB.

Omnpenenenue pabOThI IEKTPUUECKOTO TOKA, UAYIIETO Yepe3 pEe3UCTOP.
Ompenenenrue MOIIHOCTH DBJEKTPUYECKOTO TOKa, BBIJCISIEMONW Ha
pe3nucTope.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA, WAYILIETO Y€pe3 JIAMIIOYKY, OT
HaANpsHKEHUS Ha HEl.

Onpenenenue KII/I narpeBaTens.

UccnenoBanrie MarHUTHOTO B3aUMO/IEUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydenne MarHUTHOTO TMOJS TOCTOSHHBIX ~MAarHUTOB TMpU  UX
00BEMHEHUY U pa3/eIICHUN.

UccnenoBanne neicTBUA 3IEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPENKY.



17. ONBITBI, JAEMOHCTPUPYIONIUME 3aBUCUMOCTh CHJIbI  B3aUMOJICUCTBUS
KATyIIKM C TOKOM WM MarHuTa OT CWJIbl TOKa M HaIpaBJICHUS TOKAa B
KaTyILKE.

18. M3yueHue AeCTBYS MArHATHOTO MOJIs HA TPOBOAHUK C TOKOM.

19. KoHcTpyupoBanue u u3ydeHue padoThl AJEKTPOABUTATENS.

20. U3mepenue KII/] anekTpoaBuraTenbHON yCTaHOBKHU.

21. OnBITBI IO UCCJIEAOBAHUIO SBJIEHUS DJIEKTPOMArHUTHON WHIYKIUU:
WCCIICIOBAHWE W3MEHEHUW 3HAYEHHS W HANPABJICHHUS HHAYKIIMOHHOTO
TOKaA.

9 KIIACC

Paszpnen 8. Mexanuveckue siBJICHUs.

MexaHnuueckoe JBWKeHHEe. MarepuanbHas Touka. Cucrema oTcuéra.
OTHOCUTENBPHOCTh MEXAaHUYECKOTO JBMXKEHUA. PaBHOMEpHOE MPSAMOJUHEHHOE
newxeHne. HepaBHoMepHOe npsimonnHeHOe ABWKeHUE. CpenHsass 1 MTHOBEHHAas
CKOpOCTb TeJa IpH HEPABHOMEPHOM JBHKECHHH.

VYckopenune. PaBHOyckopeHHOe mnpsiMonuHelHOe nBmkeHue. (CBoOogHOE
nagenue. OnsITel ['anumes.

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. Ilepmon u yvacrora oOpauieHus.
JluHeriHas U yriioBas CKOpocTH. LIeHTpoCTpeMUTENBHOE YCKOPEHHUE.

[TepBeiit 3ak0oH HproTrona. Bropon 3akon Herorona. Tperuit 3akon HeroTtoHa.
[IpuHIMII CyNIEpHO3ULIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: CUiia TPEHUS CKOJIbXEHUSI, CUJla
TPEHHUS TTOKOsI, APYTHE€ BUIbI TPEHUS.

Cuna TSHKECTM M 3aKOH BCEMHPHOTO TSTOTEHHs. YCKOpPEHHE CBOOOJHOTO
nafgeHus. /[puwxkenue mianer BOKpyr ComHua. IlepBas kocmuyeckass CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOrO TeNA ¢ 3aKPEIUIEHHOM OChIO BpauieHus. MoMeHT cuibl. L{eHTp TsikecTn.

Nmnynec Tena. M3menenne mmnyinbca. mMnynbe cuiibl. 3aKOH COXPaHEHUs
UMITyJIbCa. PEakTUBHOE IBUKEHUE.

Mexanudeckass pabora ¥ MOIIHOCTh. Pabora cuil TsHKECTH, YNPYTOCTH,
TpeHusi. CBsA3b SHEpruu U padotsl. [loTeHmanbHas SHeprus Tena, NOAHITOr0 Haj
MOBEPXHOCTHIO 3eMiIH. [loTeHIIManbHas sHeprus cxxaTou npyxunbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETUYECKOW SHEPruU. 3aKOH COXPAHEHHSI MEXaHWYECKOU
JHEPIUM.

Hemoncmpauuu.

1. HalnrogeHne MeXaHWYECKOTro ABMIKEHUS Tela OTHOCUTENIbHO Pa3HBIX Tell

OTCYETA.
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8.
9.

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

CpaBHeHME TIyTE€d W TPACKTOPUN ABWKEHUS OJHOTO U TOrO K€ Tena
OTHOCHUTEINIBHO Pa3HbIX TEJl OTCYETA.

N3mepenne ckopoCTH U YCKOPEHUS NPSIMOJIUHENHOTO IBUKEHHUS.
HccnenoBanne npu3HaKOB PABHOYCKOPEHHOTO JIBUKEHUS.

Habmronenue aBukeHus Tela no OKpy>KHOCTH.

HaGntonenne MmexaHnueckux sBJICHUM, TPOUCXOSIINUX B CUCTEME OTCUETa
«Tenexka» 1pum €€ PaBHOMEPHOM U  YCKOPEHHOM JBW)KEHUHU
OTHOCUTENbHO KaOMHETa (PU3UKHU.

3aBUCUMOCTh YCKOPEHHMS Te€la OT MAacCChl Te€lla U JEUCTBYIOIIECH HA HETO
CHUJIBI.

HaGmronenmne paBeHcTBa CHIT TIPU B3aUMOJICHCTBHH TETI.

MN3MeHeHne Beca Tella Ipu YCKOPEHHOM JBHXKEHUH.

[lepenaya ummymnbca npu B3auMOJEHCTBUU TEN.

[IpeoOpazoBanus SHEPTUH MPU B3aUMOJICHCTBUU TEIL.

CoxpaHeHre UMIyJIbca NPU HEYNIPYTOM B3aUMOIEHCTBUM.

CoxpaHeHre uMMIyJibca Mpu a0COTIOTHO YIPYTOM B3aUMOJICHCTBUU.
Halntonenue peakTUBHOTO ABUKEHUS.

CoxpaHeHre MEXaHUYECKON IHEPTUHU TIPU CBOOOTHOM TaJICHUH.
CoxpaHeHre MEXaHUYECKOW SHEPTUU MTPU JIBUKECHHUU TeJa MO TEUCTBUEM
MPY>KUHBL.

Jlabopamopnwie padbomosl u onvimot.

1.

KonctpynpoBanue TpakTta [jis pa3roHa W JajJbHEWILEr0o paBHOMEPHOTO
JBIKCHUS IIAPUKA WU TEIEKKH.

OnpeneneHue CpeaHE CKOPOCTH CKOJBXKEHHS OpycKa WU JBUKEHUS
HIapyKa Mo HaKJIOHHOM IJIOCKOCTH.

Ornpenenenue yCKOpEHHsl Tejda IMPU PaBHOYCKOPEHHOM JBHKEHHH 10
HaKJIOHHOM IJTOCKOCTH.

UccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBYKEHUU 0€3 HaYaJIbHOWU CKOPOCTH.

[IpoBepka rumore3bl: €cid MpPU PABHOYCKOPEHHOM JBWKEHUU 0O€3
HAYaJIbHOM CKOPOCTH IIyTH OTHOCSITCS KakK psifi HEUYETHBIX YHUCEN, TO
COOTBETCTBYIOIIINE MPOMEXYTKH BPEMEHH OJMHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHIIBI
HOPMAaJIbHOTO JJaBJICHUSI.

Onpenenenue kodPpuiieHTa TPEHUSI CKOJIbKECHHUS.

Omnpenenenre KECTKOCTH MPYKUHBI.

Ompenenenue pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBIXKCHHH TeJa
110 TOPU3OHTAIILHON MMOBEPXHOCTH.



10. Onpenenenne padOTHl CWIBI YIOPYrOCTU TPU  MOABEME Tpy3a C
HCII0Jb30BaHUEM HEMOABHKHOI'O U HOABMKHOI'O OJIOKOB.

11. MI3y4yeHne 3aKk0Ha COXPAHEHUS SHEPTUH.

Pa3znen 9. Mexanndeckue KoJjie0aHUsI ¥ BOJIHBI.

KonebarensHoe nBmxkeHue. OCHOBHBIE XapaKTEPUCTUKU KOJIEOaHUI: TTepro,
4acToTa, aMIUINTYy1a. MaTtemMaTudecKuil U NpyKUHHbIM MasTHUKU. [IpeBpaiienue
SHEPTHH IPH KOJICOATSIIFHOM JIBHKEHHUU.

3aryxawmue  KojeOaHus.  BbeiHykaeHHble — KojeOaHus.  Pe3oHaHnc.
Mexanuyeckue BoJiHBL. (CBOWCTBA MEXaHWMYECKUMX BOJH. I[IpomonbHbIE U
MONEpPEYHbIC BOJHBL. JlIMHA BOJHBI M CKOPOCTh €€ pacnpOCTPaHEHUS.
MexaHn4ecKre BOJIHBI B TBEPAOM TEJI€, CCHCMUYECKUE BOJIHBI.

3Byk. I'poMKOCTh 3Byka M BbicoTa TOHa. OTpakeHue 3Byka. MHpa3ByK u
YJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue kxoseOaHUM Tel IIOA JEUCTBHUEM CWIBI TSIKECTH U CUJIBI
YIPYTOCTH.

Habmronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

Habmronenne BeIHYKICHHBIX KOJIeOaHUM U pe30HaHCa.

Pacnpoctpanenuie npo0JibHBIX U MOMEPEYHBIX BOJH (HA MOJENN).

Habmronenne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKUMN pE30HAHC.

Jlabopamopnwie padbomost u onvimot.

1. OmpeneneHre 4YacTOThl M TMEpUoJia KojieOaHMM MaTeMaTHU4eCKOTo
MasiITHUKA.

2. OmnpeneneHue 4acTOTHl U NIepuo/ia KoieOaHui IPY>KMHHOTO MasTHHUKA.

3. HccnemoBanue 3aBUCHMOCTH IEpHOJia KOJIeOaHUN MOABEIICHHOI'0 K HUTH
rpy3a OT JJIWHBI HATH.

4. WccnenoBaHue 3aBUCMMOCTH TIepHo/Ia KojaeOaHui MPY>KUHHOTO MasiTHUKA
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OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH IEpHOaa KOJeOaHWI rpy3a, MOABEIICHHOTO K
HUTH, OT MacChl Ipy3a.
6. OmbIThI, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh IepuoAa  KosieOaHuid
NPYXUHHOTO MasiTHUKA OT MAcChl rpy3a M KECTKOCTU MPY>KUHBI.
7. VI3aMepeHue ycKopeHus: CBOOOTHOTO TafCHUS.
Pa3znesn 10. D1eKTpOMArHUTHOE 1OJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DNeKTpOMarHuTHOE  ToJie.  DJEeKTpOMarHuTHele  BoiHBL.  CBoiicTBa
AJEKTPOMArHuTHbIX BOiH. [llkana snekTpoMarHWTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBA3HU.



DnekTpoMarHuTHas npupoaa cera. CkopocTh cBera. BOaHOBBIE CBOMCTBa
CBETa.

Jemoncmpayuu.

1. CBOMCTBA 3JIEKTPOMATHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie padbomosl u onvimot.

1. M3ydyeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C MOMOLIBIO MOOWJIBHOIO

TenedoHa.
Pa3znea 11. CBeToBbIe SIBJICHHUS.
JlyueBas MOJEIb CBETAa. HUctounuku CBeETA. [IpsimonuHerHOE

pacnpocTtpaHenue cBera. 3atMenust Connua u JIlynsl. Otpaxenue cBera. [limockoe
3epKajio. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akOH MpeaomiieHUsi cBera. [lonmHoe BHYyTpeHHee
OTpaxkeHHe cBeTa. Vcmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

JIunza. Xoxp nayueir B gnuHze. OnrTuueckas cuctema (Qoroammnapara,
MUKpOCKONa M Teleckomna. ['J1a3 Kak onTUYeckas cHucTeMa. Bbiaum30pykocTs u
JaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. Omnbitel HbloToHa. CroxkeHue
CIIEKTPAJIbHBIX 1IBETOB. J(Mcmiepcus cBera.

Jemoncmpayuu.

[IpssMonuHeHOE pacpOCTpaHEHUE CBETA.

Otpaxenue cBera.

[TonyueHnue n300pa>keHMU B IJIOCKOM, BOTHYTOM M BBIMTYKJIOM 3€pKaJiax.

[Ipenomnenue cpera.

Onruueckuii CBETOBO/I.

Xox nydeid B cCOOMparoIel JTUH3E.

XoJ JIydeu B pacCEeUBAIOIIECH JINH3E.

[Tonyyenue n300paxeHuit ¢ TOMOLIBIO JIUH3.

[Tpunun aeiicTBus doToammapata, MUKPOCKONA U TEIECKOIIA.

10. Mognens rinasa.

11. Pa3noxeHue 6e10ro cBera B CIEKTP.

12. [Tony4yenue 6em0ro cBeTa Mpu CI0KEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopnwie padbomost u onvimet.

1. HccnenoBanue 3aBUCUMOCTH YIJIa OTPaKEHHUSI CBETOBOIO Jiyya OT yTJia
NaJCHUS.

2. M3yuenue xapakTepuCTUK H300paKE€HUs MIPEIMETa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCMMOCTH yTIJIa MPEJIOMIIEHUSI CBETOBOIO Jiy4ya OT yIJia
NaJIeHUs Ha TPAHULIE «BO3TYX—CTEKIION.
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4. TlomyueHnue u300paKeHHUI C TOMOIIBIO COOMPAIOIIEH JINH3BI.
Omnpenenenue (HOKYCHOTO pacCTOSHUS U ONTHUYECKOM CHIIBI coOMparomiei
JIVH3BI.

6. OMBITHI 110 PA3TOKEHUIO OEIOro CBETA B CIIEKTP.

7. ONbITHI MO BOCHOPUATHIO LIBETA MPEAMETOB NPH UX HAOJIOJAEHUH 4Yepes3
I[BETOBBIC (PUIIHTPHI.

Pa3gea 12. KBanToBble ABJIeHUS.

Omneitel Pesepdpopna u muianerapHas mojenb atoma. Moaens atroma bopa.
HcnyckaHue u norniomeHne cBeta aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PannoaktuBHOCTh. Anbda-, 6eTta- U raMma-uziaydeHus. CTpoeHre aTOMHOIro
aapa. Hykionnas wmoaens aromHoro sapa. W3orombel.  PaamoakTuBHBIE
npespaunienus. [lepuon momypacmnaaa aTOMHBIX SAED.

SAnepHble peakiuu. 3aKOHBI COXPAHEHUs 3apsi0BOrO0 M MacCOBOI'O YHUCEIN.
DHeprus CBsI3M aTOMHBIX sAnep. CBsA3b Macchl W dHEpruM. Peakuuu cuHTE3a U
nenenus saep. Uctounuku sHeprun CostHIa U 3BE3.

SAnepnas osHepreruka. JleWCTBHA pPAgUOAKTUBHBIX HW3JIYYEHHU HA JKUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3JIy4eHUs U MOTJIOLIECHHUS.

2. CrHekTpsl pa3JInYHbIX I'a30B.

3. CmekTp Bomopoaa.

4. Habmronenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka HOHU3UPYIOLIUX U3Ty4EHUN.

6. Perucrpanus nsiydeHus npupoaHbIX MUHEPAIIOB U MMPOAYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HaGmroneHue CIUTONIHBIX ¥ IMHEWYATHIX CIIEKTPOB U3ITYUICHHS.

2. HMccnenoBanue TpEKOB: M3MEPEHHME JHEPIMM YaCTULBI 110 TOPMO3HOMY

nytu (o gororpadusim).

3. M3mepenue paguoakTuBHOro (hoHa.

IToBTOPUTEILHO-0000 AU MOTYJIb.

[ToBTOpUTENBHO--00001IAIOIIUI MOAYJIb TPEAHA3HAYEH JI1 CUCTEMAaTHU3aluu
U 0000IIeHHs  MPEIMETHOTO  COAEpPX)aHUS U ONbITa  JIEATEIbHOCTH,
IpPUOOPETEHHOTO TIPU U3YYEHUHU BCEro Kypca (PU3MKH, a Takxke JJIs MOJTOTOBKU K
OCHOBHOMY TOCYIapCTBEHHOMY »J3K3aMeHy Mo ¢(u3uke ausi o0ydarommxcs,
BBIOPABILIKX 3TOT y4E€OHBINA MPEAMET.

[Ipy U3ydeHUU JAHHOTO MOJYJS PEATU3YIOTCS U CHCTEMATU3UPYIOTCA BUIBI
JeSITeIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEUMBAETCS JOCTHKEHUE MPEIMETHBIX U
METanpeIMETHBIX  IJIAHUPYEMBIX  PEe3yJNbTaToB  OOydeHUs, (QopMUpyeTCs
€CTECTBEHHOHAYYHAs! T'PAMOTHOCTh: OCBOECHHE HAY4YHBIX METOJOB MCCIEIOBAHUS



SIBJICHUW TPUPOJLI U TEXHUKH, OBJAJECHUE YMEHUSMH OOBSCHATH (PU3HMUECKUE
SBJICHUSI, TPUMEHSS T[OJYyYEHHbIE 3HAHMS, pelaTh 3aJa4d, B TOM YHCIIE
Ka4eCTBEHHbIE U SKCIIEPUMEHTAIIbHBIE.

[IpuHIMNIIMaNBHO AEATENIBHOCTHBIA XapakTep JaHHOTO pa3lielia peaan3yeTcs
3a Cu€T TOro, 4YTOo OOy4YarolIMecs BBIMOJHAIOT 3aJlaHusl, B KOTOPBIX UM
IIpeayIaraeTes:

HAa OCHOBE TIOJNYYCHHBIX 3HAHHWI pacro3HaBaTh M HAYyYHO OOBACHSITH
bu3nYecKue SIBICHUS B OKPY>KaIOIIeH MPUPOJI€ U MOBCEAHEBHON KU3HMU;

UCITIOJIb30BaTh HAYYHbIE METOJIbl UCCIIeA0BaHUs (PU3NUECKUX SBJICHUH, B TOM
YUCIIe IS IPOBEPKH TMIIOTE3 U MOJTYYEHHS] TEOPETUUECKUX BBIBOJOB;

OOBSCHATh HAy4YHBIE OCHOBBI HamOoJiee BaXHBIX JOCTIDKCHHH COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMEP, MPAKTUYECKOT 0 UCIIOJIb30BAHUS PA3IUYHBIX HUICTOYHUKOB
SHEPIUM Ha OCHOBE 3aKOHA IPEBPAILEHUS U COXPAHEHHS BCEX U3BECTHBIX BHUJIOB
SHEPTHH.



IVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUA

N3yyenue ¢u3nKy HA ypOBHE OCHOBHOT'O OOIIET0 0Opa3oBaHHUs HAIMPABIEHO

Ha JOCTH)KEHHUE TUYHOCTHBIX, METANPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB.

B pesynbTaTe uzydeHus: Gu3nKu Ha ypoBHE OCHOBHOI'O 00IIIero o0pa3oBaHuUs

y oOyuaronierocsi Oynyt copMupoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3YyIbTaThl B
YacTu:

1) IaTPUOTHYECKOT0 BOCIIUTAHMS

— IPOSIBJIEHUE UHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
buznuecKol HayKu;

— LIECHHOCTHOE OTHOIIIEHUE K JIOCTUXKEHUSIM POCCUMCKUX YUEHBIX --(DUZUKOB;

2) rpamIaHCKOr0 M TyXOBHO-HPABCTBEHHOI0 BOCTINTAHUSA:

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJI€HHH OOIIECTBEHHO 3HAYMMBIX
U OTUYECKUX TMPOOJIeM, CBS3aHHBIX C TPAKTUYECKUM NPUMEHEHHEM
TOCTIKECHUN (PU3UKH;

— OCO3HAaHME BAXXHOCTH MOPAJbHO--3TUYECKUX TMPUHIMUIOB B JESATEIbHOCTH
YUYEHOIO;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

— BOCIPUSTHE ICTETUYECKUX KAYECTB (PU3MUECKON HAYKH: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

— OCO3HAaHME IEHHOCTU (PU3MUECKON HAayKuM KaK MOIIHOTO HMHCTPYMEHTa
ITO3HAHUS MHPA, OCHOBBI PA3BUTHUS TEXHOJIOTMM, BAKHEMILEN COCTABISAIOIICH
KYJbTYpPBI;

— pa3BUTHE HAYYHOW JIFOOO3HATENHHOCTH, MHTEpECA K HCCIEI0BATEIbCKOM
JeATEeNIbHOCTH;

S) ¢opMupoBaHUsT  KYJbBTYPbl 3A0POBbSI U  3MOLHOHAJIBHOIO
0J1aromnoJry4us:

— OCO3HaHHWE LIEHHOCTH Oe3omacHOro oOpa3a »KU3HU B COBPEMEHHOM
TEXHOJOTUYECKOM MHUpPE, BaXXHOCTH TMpaBHJ O€30MACHOr0 IMOBEAEHUS Ha
TpaHCIIOPTE, HA JOpOrax, C AJIEKTPUUECKUM U TEIUIOBBIM OOOpY/IOBAHHUEM B
JIOMalTHUX YCIIOBHSIX;

— cpOpMUPOBAHHOCTh HaBbIKAa pedrexkcuy, MpPU3HAHME CBOErO IMpaBa Ha
OLIMOKY M TaKOTr'o K€ MpaBa y APYroro 4eioBeKa;

6) Tpy10BOI0 BOCIIMTAHMSA:

— AKTMBHOE Yy4YacTHE B PEIICHUU NPaKTHUECKUX 3ajay (B paMKax CEMbH,
o0pa3oBaTeNbHOW  OpraHW3ali, TOpOAa, Kpas) TEXHOJIOTHYCCKON W



COIMAIbHON HAIPaBJICHHOCTH, TPEOYIOIIUX B TOM YHCIe U (U3HIECKHUX
3HaHUM;

e — MHTEPEC K MPaKTUYECKOMY M3YUYCHHIO MPOo(decChid, CBSI3aHHBIX ¢ (DU3UKOMH;

e 7)3KO0JIOrHYECKOTr0 BOCIIUTAHUSA:

e — OpUEHTAlUS HA TNpPUMEHEHUE (PU3NYECKUX 3HAHUN ISl pElIeHHs 3a7ad B
007acTH OKpPYXKAIOIIeW Cpeabl, TUIAHHUPOBAHUSA TIOCTYNKOB W OIEHKH UX
BO3MOJKHBIX MTOCJIEACTBUMN JIJIs1 OKPYKAIOLIEH CPeIbl;

e — OCO3HaHHME TJIOOAJTBLHOI'O XapakKTepa SKOJIOTHYECKUX MpoOJIeM M MyTed HX
peuieHus;

e 8) agjanTanMM K M3MEHAKWINMMCS YCJIOBHSIM COIHAJIBHOW M NPUPOAHON
cpeasbl:

e — TMOTPEOHOCTh BO B3aMMOJACHCTBUM TMPHU BBHINOJHEHUU HCCIEIOBAaHUN U
NPOEKTOB (DM3UYECKOW HAMPABICHHOCTH, OTKPBITOCTH OMNBITY W 3HAHUAM
ApPYruX;

e — TIOBBIIIEGHHE YPOBHSI CBOCM KOMIIETEHTHOCTH 4Yepe3 MPaKTUUECKYIO
NeSTeIIbHOCTD;

e — MOTPEOHOCTH B (POPMUPOBAHNH HOBBIX 3HAHUI, B TOM YHCIIe (POPMYITUPOBATH
UJIeU, TIOHSITUS, TUTIOTE3bl O QPU3UUECKUX OOBEKTAX U SABJICHUSX;

e — OCO3HaHME JAe(HUIIMTOB COOCTBEHHBIX 3HAHUIN U KOMIIETEHTHOCTEH B 00JaCTH
(1)76370.97 8

e — IUIAHUPOBAHHWE CBOETO PA3BUTHUS B MPHUOOPETECHUM HOBBIX (PU3MUECKHUX
3HAHUM;

e — CTpEMJICHHE aHAJIU3UPOBATDH U BBISBIATH B3aUMOCBSI3U PUPOJIbI, OOIIIECTBA U
HPKOHOMHKH, B TOM YUCJIE C UCIOIb30BAHNEM (PU3NUECKUX 3HAHHIA;

e — OIICHKA CBOUX JEHUCTBUM C YYETOM BIMSHHA Ha OKPYXKAIOIIYIO Cpeny,
BO3MO>KHBIX TJI00QTBHBIX MOCIEACTBUIMA.

METANPEIMETHBIE PE3YJIBTATBI

B pesynpTaTe OCBOGHHMS TpOrpaMMbl 1O (U3WKE HA ypPOBHE OCHOBHOTO
o01rero oopazoBanus y o0ydaronierocs Oyayt copMUpOBaHbl MeTanpeaMeTHbIe
Pe3yJIbTaThl, BKIIIOUYAIOIIUE TO3HABATEIIbHBIC YHUBEPCAIbHBIC YUeOHbIC TeHCTBUS,
KOMMYHUKATHBHBIC  yYHHBEPCAJIbHBIE  Y4eOHBIC  JICHCTBUS,  PETYJISATUBHbBIC
YHUBEPCAIbHBIC YUCOHBIC TCHCTBHS.

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUSA

Ba3oBble Jijoruueckue JelcTBUA:



BBISBIISAITh M XapaKTEPU30BaTh CYIIECTBCHHBIC TPU3HAKU OOBEKTOB
(s1BIIEHUN);

yCTaHABJIMBATh CYIECTBEHHBIN MPU3HAK KIAcCU(DUKAIIUU, OCHOBAHUS IS
000011IeHNs U CPaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH ¥ TIPOTUBOPEYHSI B pacCMaTpUBAEMBbIX (pakTax,
JTAHHBIX U HAOJIIOICHUSIX, OTHOCAIIUXCS K (DU3UUECKUM SIBIICHUSM;
BBISIBIISITh TIPUYUHHO--CJIC/ICTBEHHBIC CBS3M TPU W3YYEHUU (U3UUECKUX
SIBJICHUHA W TIPOIIECCOB, J€aTh BBIBOJBI C MCTIOIb30BAHUEM JCTYKTUBHBIX
Y WHIYKTUBHBIX YMO3aKJIIOUCHHM, BBIIBUTATh THIIOTE3BI O B3aUMOCBS3AX
(bU3UYECKHUX BEJIMYHMH,

CaMOCTOSITEJILHO BBIOMpPATh CHOCOO pemieHus y4eOHOW Qu3nyeckon
3aaun (CpaBHEHUE HECKOJBKUX BAapUAHTOB PEIICHMS, BBHIOOp Hamboee
MOXOSIIETO ¢ YYETOM CaMOCTOSITEIHHO BBIICTICHHBIX KPUTEPHEB).

Ba3oBble ucciiegoBarejbcKye 1eMCTBUSA:

MCII0JIb30BaTh BOMPOCHI KaK UCCIIEIOBATEIbCKUN HHCTPYMEHT O3HAHHUS;
MPOBOJAUTH MO CAMOCTOSTEIILHO COCTABIICHHOMY TUIAHY OMBIT, HECIOKHBIN
bu3nuecKkuil HKCIEPUMEHT, HEOOJbIIOE HUCCIEA0BaHNEe (PUIUYECKOTO
SBJICHUS;

OLICHMBATh HA MPUMEHUMOCTb U  JOCTOBEPHOCTh HMH(MOpPMAIIHIO,
MOJIYYEHHYIO B XOJI€ UCCIEOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOSTEIBHO (POpMyITHUpPOBaTH 000OIIEHUSI U BBIBOJIBI 110 pe3yJbTaTaM
MPOBENEHHOTO HAOIIOCHUS, OTbITa, UCCIIEIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JlajbHElIllee pa3BUTHE  (PUBHUUECKUX
MIPOIIECCOB, a TAKKE BBIJBUTaTh MPEANOI0KEHHUS 00 UX Pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

PabGora ¢ undopmanmei:

NPUMEHSATh Pa3Iu4HbIe METO/AbI, NHCTPYMEHTBI U 3alpOChl MPU MOUCKE H
orOope MHpOpPMALMM WU JAHHBIX C Y4ETOM MPEMJIOKEHHOW y4eOHOMU
¢duznyeckoil 3anaumy;

aHaM3UPOBATh, CUCTEMATU3UPOBATh M UHTEPIPETHUPOBATH HHPOPMAIUIO
pa3IUYHbIX BUAOB U (POPM IPEICTABIICHNUS,

CaMOCTOSITEIbHO ~ BbIOMpaTh ONTHUMAJbHYIO (OpMy MpeAcTaBiIECHUS
uHpOpMalMl M WUIOCTPUPOBATh peEIHIaeMble 3a7aud  HECIOXKHBIMU
cXeMaMHu, TharpaMMaMu, HHOM TpaduKoi 1 UX KOMOWHAIIUSMHU.

KoMMyHHMKATHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBHSA:

B XO7¢ OOCYXJCHHUS Y4eOHOro MaTepHalia, pe3ybTaTOB Ja0OpaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOU TEMBI U
BBICKA3bIBATh HJICH, HAIlCJICHHBIC HA pEIICHHE 3aJayd W IOJJep KaHHe
01aroxeaaTeIbHOCTH OOIICHUS;



COIMOCTAaBJISATh CBOM CYXACHUS C CYXJICHHSIMH JPYIHMX YYaCTHUKOB
Juanora, OOHapyXUBaTh Pa3IMYMe U CXOJICTBO MO3UIINIA;

BBIPAKATh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCHhbMEHHBIX TEKCTAX;
MyOJIMYHO MPEJCTABISATH PE3YJIbTAThl BHIMOJIHEHHOTO (PU3MUECKOTO OMbITa
(3KCIIEpUMEHTA, UCCIEAOBAHMS, POEKTA);

NMOHMMAaTh W HUCIOJIB30BaTh  MPEUMYIIECTBA  KOMAHAHOW |
WHANBUIYaIbHOW pabOThl TMPU PEIICHUU KOHKPETHOU (U3UUECKOU
npo0JIEMBI;

NPUHUMATh eI COBMECTHOW JESITCIILHOCTH, OPTaHW30BBIBATh JIEHCTBUS
no e€ JOCTIKEHHMIO: PAcCHpeneisiTh pPOJH, OOCYXKIaTh IMPOILECCHl U
pPE3yJIbTaThl COBMECTHOM pabOTHI, 000011aTh MHEHHUSI HECKOJIBKUX JIFOJICH;
BBITIOJTHATH CBOIO YacTh paOOThI, IOCTUTAsl KaU€CTBEHHOI'O pe3ysbTara 1o
CBOEMY HAIlPaBJIEHUIO U KOOPJIUHUPYS CBOM JEUCTBHUS C JIPYTUMHU
YJIeHaMU KOMAaH/Ibl;

OLICHUBATh KA4E€CTBO CBOETO BKJIAaJa B OOIMIMI TPOAYKT MO KPUTEPHSIM,
CaMOCTOSITEIBHO C(HOPMYJIUPOBAHHBIM YYACTHUKAMU B3aUMOICHUCTBUS.

PerynsiTuBHBIC YHMBeEpCaJbHbIe YUeOHbIE AeliCTBUSA

Camoopranusanus:

BBISIBJISITh TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYAlMsIX, TPEOYIOLIUX
JUIsL perieHust GU3NYeCKUX 3HaHU;

OPHUEHTHPOBATBCA B  PA3IMYHBIX IOAXOJAAX IPUHATHS  PELICHUHN
(MHIMBUAYaJIbHOE, NPHUHITHE PELIEHUS B TPYIIE, MPUHATHE PELICHUN
TPYIIION);

CaMOCTOSITEIIbHO COCTAaBIISITh AJITOPUTM pelieHus (U3NYECKOM 3a]1aun UiTu
IUTaHa HMCCIEAOBAaHUSA C Y4ETOM HMEIOIIUXCS PECYypcOB M COOCTBEHHBIX
BO3MOKHOCTEM, ApTYMEHTHPOBAThH MPEJIaracMble BApUAHTHI PELIEHUM;
JieN1aTh BbIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

C&MOKOHTpOJ’lb, AMOIHMOHAJIbHBIN HHTEJIEKT:

JIaBaTh aJIEKBaTHYIO OLEHKY CUTyalluu U Npejararh 1iaH e€ U3MEHEHNUS,;
OOBSICHATh NPUYMHBI  JOCTHXKEHUSA  (HEIOCTHXKEHUS) Pe3yNIbTaToB
NeSITeNIbHOCTH, AaBaTh OLEHKY PUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM YHCJE B XOJ BBINOJHEHUS
(U3MYECKOr0 UCCIENOBAaHMS WJIM IPOEKTAa) HA OCHOBE HOBBIX
OOCTOSITENIbCTB, W3MEHMBIIMXCS CHUTYyallUi, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEH;

OLICHMBAaTh COOTBETCTBHE PE3YNIbTAaTA LIEJIN U YCIOBUSM;

CTaBUTb Ce€0s1 HA MECTO JPYIrOro 4YeJOBEKa B XOJ€ CIOpa WM AUCKYCCUU
Ha HAYy4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHUS U JIOTUKY APYroro;



MPU3HABATH CBOE MPABO HA OIIMOKY MpHU pelieHnH (HU3NYecKuX 3a1ad Uin
B YTBEPIKIACHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

HPEIMETHBIE PE3YJIBTATHI

K xoHiy o6yuenus B 7 kjacce npeJIMEeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OO YUAIOIIUXCS YMEHUM:

UCIIONb30BaTh  MOHATUA: (PU3MYECKHME U  XUMHYECKHUE  SBJICHUS,
HaOII0JICHUE, SKCIEPUMEHT, MOJEb, TUIOTE3a, CAUHHUIBI (U3UUYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSHUSI BeulecTBa (TBEPIOE,
KUJKOe, Ta3000pa3HOe), MeXaHHYeCKoe JBIKCHHE (paBHOMEPHOE,
HEPABHOMEPHOE, NPSIMOJIMHEWHOE), TPAECKTOPHUS, PABHOJIEHUCTBYIOIIAS
cuna,  gaedpopmarus  (ympyras, IlacTUYEeCKasi),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

pasznuyarh siBiaeHUs (auddys3us, TEMIOBOE IBMKEHHUE YAaCTHI] BEIIECTBA,
paBHOMEpPHOE  JBWKEHHE, HEPAaBHOMEPHOE  JIBH)KEHUE,  HWHEPIus,
B3aUMO/JICMCTBUE TEJ, PABHOBECUE TBEPIBIX TEN C 3AKPEIIIEHHOM OCHIO
BpallleHus, Tepenada JJaBICHHUS TBEPABIMU TeENaMH, >KUIKOCTAMH M
razamy, aTrMoc(epHOe JaBJeHWE, TIUIaBaHUE Tel, MPEBPAIICHHUS
MEXaHUYECKON AHEpPruu) MO OMUCAHUIO WX XapaKTEPHBIX CBOWMCTB U Ha
OCHOBE OTBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SBIICHUE;
pacro3HaBaTh MPOSBICHHE W3YYEHHBIX (U3MUECKUX SIBIICHUH B
OKpYXaloleM MHpEe, B TOM uucie (U3NYECKUE SIBIICHUS B TPUPOJIE:
MpUMEPHl JIBUKEHHUS C PA3IUYHBIMU CKOPOCTSMH B JKMBOM M HEXUBOU
NpUpojAe, ACUCTBUE CHJIBI TPEHUS B TMPHUPOAEC U TEXHUKE, BIIHUSIHHE
aTMOC(EepHOro J1aBlieHUs HA >KMBOW OpPTraHH3M, IJIaBaHUE pPbIO, phlyaru B
TeJIe YEeOBEKa, MPU 3TOM TEPEBOUTh MPAKTUIECKYIO 3a7a4y B yUeOHYIO,
BBIJICJISITH CYIIECTBEHHBIC CBOMCTBA (IMTPU3HAKU) (PU3UUECKUX SIBIICHUI;
OIMKCHIBATh U3yUYEHHBIE CBOMCTBA TeN U (PU3UYECKUE SBJICHHS, UCTOIb3Ys
busnueckue BeaWYMHBI (Macca, O0BEM, TUIOTHOCTH BEIIECTBA, BpPEMs,
MyTh, CKOPOCTb, CPENIHSISI CKOPOCTh, CUJIa YIPYTOCTH, CHUJIa TSKECTU, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tas3a),
BBITAJIKMBAIOIIAs CHJIa, MEXaHWYecKas paboTa, MOIIHOCTb, IJIEYO CHIIBI,
MOMEHT CHWJIbI, KO3(P(OUIIMEHT TOJIE3HOTO JCHCTBUS MEXaHU3MOB,
KUHETUYECKasi W MOTEHIMAJIbHAsT DHEPrus), MpU ONHCAHUU MPABUIBHO
TpakToBaTh  (U3MYECKUM  CMBICI  HMCIOJIB3YEMBbIX  BEIMYMH, HX
0003HaYeHUs! W EIUHULIBI (PU3NUYECKUX BEIUYUH, HAXOIUTH (HOPMYIIbI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEIIMUMHY C IPYTUMU BEIIMYWHAMH,
CTPOUTH TpahvKu N3YICHHBIX 3aBUCUMOCTEH (PHU3NYECKUX BEITNYNH;



XapaKTepu30BaTh CBOWCTBA TeN, (U3UUECKUE SBJICHHUS U TPOLECCHI,
UCIIOJIb3YsI TIPaBMJIa CIIOXKEHUs CHII (BAOJb OJHOW MpsMoi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MPaBWJIO paBHOBECHUs pbiuara (0s0Ka),
«30JI0TO€ TPABWJIO» MEXAHHMKH, 3aKOH COXPAaHEHUS MEXAHHYECKOU
SHEPruu, MNpU HSTOM JaBaTh CIOBECHYIO (DOPMYJIUPOBKY 3aKOHAa H
3alUCHIBATh €r0 MAaTEMATHYECKOE BBIPAKEHUE;

OOBICHATH (PU3NUYECKUE SBJICHUS, POLIECCHl M CBOMCTBA TEJI, B TOM YHCIIE
U B KOHTEKCTE CHUTYyallMil MpPaKTHKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh IPUYMHHO--CJICJICTBEHHBIC CBSI3U, CTPOUTH O0BsICHEHHE U3 1-2
JIOTUYECKUX IIaroB ¢ OMOpoil Ha 1-2 M3y4EeHHBIX CBOWCTBA (DPU3UUECKUX
SBJICHUM, (PU3UIECKUX 3aKOHA WIJIH 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3a7ayud B 1—2 JEHCTBUA, MCMONb3YysS 3aKOHBI U
dbopMybl, CBs3bIBatONIME (DU3MUYECKUE BEIMUYMHBI: HAa OCHOBE aHaiu3a
YCIIOBHSI 3a/1a4y 3aIlMChIBATh KPATKOE YCIOBUE, MOJCTABIATh (U3HUECKUE
BEeITUYMHBI B (OPMYJIBI M TPOBOJAUTH PACUYETHI, HAXOIUTHh CIPABOYHBIC
JTaHHBbIE, HEOOXOAUMBIE JJIsl PEIICHUsS 3a/1ay, OLIEHUBATh PEATUCTUYHOCTh
MOJTy4eHHOU (PU3UYECKON BETUYHUHBL;

pacmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXKHO PEIINTh TPH TOMOITU
(U3HYECKUX METOAO0B, B OMMCAHUH UCCIIEI0OBAHUS BBIEIATH IPOBEPIEMOE
NpeanonoxeHue  (TUNOTE3y),  pa3iuyaTh M HMHTEPIPETUPOBATH
MOJIYYCHHBIA pe3yJbTaT, HAXOIUTh OIIMOKA B XOJI€ OIbITa, JeNaTh
BBIBOJIbI 110 €T0 PE3YJIbTaTaM;

NPOBOJAUTH OMBITHI O HAOMIONECHUIO (PU3NYECKUX SIBJICHUUA WIH
bu3UIECKUX CBOIICTB TEJl: dbopmyIUpoBaTh MIPOBEPSAEMBIC
MPEANOI0KEHUs, COOMPATh YCTAHOBKY M3 MPEIJI0KEHHOT'0 000PY10BaHMS,
3aMMChIBATh XOJI OMBITAa U (DOPMYITUPOBATH BHIBOJIBI;

BBITIOJIHATh MPSMBIE U3MEPEHUS PACCTOSAHUS, BPEMEHHU, MacChl Tela,
0o0béMa, CWJIBl M TEMIEpaTypbl C MCIOJb30BAHMEM aHAJIOIOBBIX U
nu(poBBIX MPUOOPOB, 3aMUCHIBATh MOKAa3aHHUS NPUOOPOB € YUYETOM
3aJIaHHOM aOCOMIOTHOM MOTPEITHOCTH U3MEPEHUH;

MPOBOJUTH UCCIEA0BAHUE 3aBUCUMOCTH OJHOW (PU3NYECKON BEIIMUUHBI OT
JIPYrol € HCHONb30BAHUEM IMPSMBIX H3MEPEHUN (3aBUCUMOCTU IyTH
PaBHOMEPHO JABMXKYIIErOCs Tela OT BPEMEHHM JBHKCHHUS TENA, CHUJIbI
TPEHMS CKOJIbKEHUS OT Beca Tela, KauecTBa 00pabOTKH MOBEPXHOCTEHN T
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOUIaJN CONPUKOCHOBEHHUS TEJl, CUIIBI
YOPYroCTA OT YHJIMHEHUS MPY>KUHBI, BBITAIKUBAIONIEH CUJIBI OT 00bEMa
MOrpyKEHHOM YacTH Tela U OT IUIOTHOCTU XKUJKOCTH, €€ HE3aBUCUMOCTHU
OT TUIOTHOCTH T€Jia, OT INIYOUHBI, HA KOTOPYIO MOTPYXKEHO TEN0, YCIOBUM
IUIaBaHUsl TEJ, YCJIOBUM paBHOBECHs pbluara M OJIOKOB), y4acTBOBAaTh B



IUTAHUPOBAHUM Y4E€OHOTO HCCJEAOBaHUS, COOUpaTh YCTAaHOBKY U
BBITIONHITh W3MEPEHUS, CIeMysl MPENOKEHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl TMOTYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYMH B BHUJE
NpEIIOKEHHBIX Ta0bnuil U TpaduKOB, AENaTh BBIBOJABI MO peE3ylbTaTaM
UCCIICIOBAHMS;

IPOBOJIUTh KOCBEHHbIE H3MEpPEeHMs] (PU3MUECKUX BEJIWYUH (IUIOTHOCTH
BEIIECTBA KUAKOCTU U TBEPJAOrO Tela, CUIa TPEHHSI CKOJIbKEHHS,
JaBJICHHWE  BO3/yXa, BBITAIKUBAIONIAs  CWiIa, JEHCTByMOIIas Ha
NOTPYXEHHOE B JKHIKOCTh TeNO, KOX(P(OUIMEHT TMOJE3HOTO IeHCTBUS
IOPOCTBIX MEXAaHU3MOB), CIeAys NPEIIOKEHHOW HWHCTPYKLUUU: MpU
BBIMIOJTHEHUH HW3MEPEHU coOupaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUMCIISITh 3HAYEHNE UICKOMOMW BEITMYMHBI,

COOJTFOIaTh MpaBUIIa TEXHUKU OE30MaCHOCTH MPHU PadoTe ¢ T1abopaToOpHBIM
o0opyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JACHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, IMHAMOMETpP, COOOILIAOIIMECS COCYIbl, OapomeTp,
phIYar, IOJBMKHBIN U HETIOABW)KHBIN OJIOK, HAKIIOHHAS IJIOCKOCTH;
XapaKTepu30BaTh TMPUHIMIBI  JCHCTBUS W3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa WX OMHCAaHUA (B TOM 4YHUCIE:
NOJIIMITHAKY, yCTPOWCTBO BOAOIPOBOAA, THIPABIMYECKUN Tpecc,
MaHOMETp, BBICOTOMED, TIOPIITHEBOK HACOC, apEOMETP), HCIIOJIb3Ys 3HAHUS
O CBOMCTBaX (PU3WYECKUX SBICHUM M HEOOXOMUMBbIE (U3MUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEphl  (HAXOAWTH HWHPOPMAIMIO O  MpHUMEpax)
NPAaKTHYECKOTO HUCIOIb30BaHUsl (DM3MUECKUX 3HAHWUU B IOBCEIHEBHOMN
KU3HU 711 oOecrieueHnst 0€30MacHOCTH MpU oOpaIrieHuu ¢ mpudopamMu u
TEXHUYECKUMHU YyCTPOWCTBAMH, COXPAaHEHHUS 30POBbS U COOJIIOJIECHUS
HOPM DKOJIOTHYECKOTO MOBEACHUS B OKPYXKAIOIIEH cpere;

OCYIIECTBIATH OTOOp HWCTOYHWUKOB wuH(Mopmanmu B MHTepHEeTE B
COOTBETCTBHH C 33/IaHHBIM TTOUCKOBBIM 3allPOCOM, Ha OCHOBE UMEIOIIUXCS
3HaHUW © TYTEM CpPAaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATH
UHPOPMAIMIO, KOTOpas SIBISAETCS NPOTHBOPEUYMBON WM MOXET OBITh
HETOCTOBEPHOIA;

UCTIOJIb30BaTh MPH BHIOJHEHUH YUE€OHBIX 3a/laHUil HaAYyYHO--TIOMYJISPHYIO
auTepaTypy  (pu3mMUeckoro coaepikaHus, CIpPaBOYHBIE  MaTepHAIbI,
pecypcbl cetu MIHTEepHET, BlajeTh MpuéMamMi KOHCIICKTHPOBAHUS TEKCTa,
npeodpazoBaHus HHGOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE KpaTKHE MUCbMEHHbIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHHKOB MH(pOpMAIuu (HU3MUECKOTO CONEpKaHUs, B TOM



yyclie MyOJMYHO JenaTh KpaTKUEe COOOUIEHUS O pe3yibTaTax MpPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUN, NpPU HBTOM TPAMOTHO HCIOIB30BaTh
M3YYCHHBIM TOHATHUHHBIM ammapaT Kypca (U3UMKH, COMPOBOXKAATh
BBICTYIUIEHUE IIPE3CHTALUEN;

IPU BBIMOJTHEHUU YYEOHBIX MPOEKTOB W HCCIEAOBAHUM pacrpenensrh
00513aHHOCTH B TpYIIE B COOTBETCTBUHM C IOCTABJIEHHBIMU 3ajauaMH,
CIEAUTh 3a BBIINOJHEHUEM IUIAaHA JEUCTBUM, AaJCKBAaTHO OIICHUBATH
COOCTBEHHBIM  BKJAJ B  JIEATE€IbHOCTb  TPYIIbI, BBICTPAUBATH
KOMMYHHUKAaTHBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHEHUE OKPYKAFOIIHX.

K xoniy oOyuenus B 8 kJacce npeaMeTHbIie pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OO YUAIOIIUXCS YMEHUM:

MCII0JIb30BaTh MOHSTHSA: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBHIKCHUE
aTOMOB M MOJIEKYJI, arperaTHbIe COCTOSIHUA BEIIECTBA, KPUCTAIIINUECKUE U
aMop(¢HBIC TeNa, HACBHIIICHHBIN W HEHACBHIIMICHHBIM Tap, BJIAXKHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPEHHSS HHEPrusi, TEIIOBOW JBUTATENb,
AJIEMEHTAPHBIN JIEKTPUUECKUI 3apsi/l, HIEKTPUUECKOE TOJI€, MPOBOJHUKU
Y IUDJICKTPUKH, TTIOCTOSHHBIN JIEKTPUUYECKUN TOK, MATHUTHOE MOJIE;
paznnyath SBJICHUS (TEIUIOBOE PACHIMPEHHE M CXKAThe, TEeIUlonepenaya,
TEIJIOBOE PABHOBECHE, CMAUYMBAHUE, KAWUISIPHBIC SBJICHUS, UCIIAPEHUE,
KOHJICHCAIIUsl, TUIaBJICHUE, KpHUCTauIM3anus (OTBEpJeBaHUE), KUIICHUE,
Terionepeaaya (TEenI0mpOBOHOCTD, KOHBEKIIHUSI, U3JIy4eHue),
ANEKTpU3AIUS TeN, B3aUMOJEUCTBUE 3apANIOB, ACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHUE, B3aUMOJCHCTBUE MATHUTOB, JICHCTBUE
MarHuTHOT'O TOJISl Ha MPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAs WHYKITUS)
10 ONHCAaHUID MX XapPAKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOMINX JaHHOE (PU3NUECKOE SBICHUE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (PU3MUYECKUX SBICHUH B
OKpY’KaroIeM MHpe, B TOM uHcie (U3UYECKHE SBICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE U KANWUISIPHBIC SBICHUS B IPUPOJE,
KpUCTAJUIbI B mpupone, uziaydeHue CoJHIA, 3amMep3aHhe BOJOEMOB,
MOpCKHUE Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JIEKTPUUECKHE
SABJICHUS B atMocdepe, IJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noyie 3emiin, apeid IMOoaICOoB, pOJdb MarHUTHOTO TOJS IS KU3HU Ha
3emiie, MOJSIPHOE CUSIHUE, TIPU 3TOM MEPEBOIUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIACNIATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKHU) (U3UUYECKUX
SIBJICHUH;

OIMKCHIBATh U3yUYCHHBIE CBOMCTBA TEN M (PU3UUYECKUE SBICHHS, UCTIOIb3Ys
busnueckue BEIMYHUHBI (TEMIIepaTypa, BHYTPEHHSISI YHEPTHUs, KOJTUIECTBO
TEIJIOThI, yJelbHasl TEIUIOEMKOCTh BEIECTBA, YJACIbHAs TEIUIoTa



IUTaBJICHMS], yJeldbHAs TeIJioTa NapooOpa3oBaHUs, VeidbHas TeIioTa
CrOpaHHusl TOIUIMBA, KOX(D(PUIMEHT TMOJE3HOro JACHCTBUS TEIUIOBOM
MAIlIMHbI, OTHOCUTEJIbHAA BIIAXXHOCTb BO3/1yXa, OJJICKTPUUYECKUN 3apsif,
CUJIa TOKA, DJIEKTPUUYECKOE HAIMPSHKEHUE, COMPOTHUBJIIEHHUE IMPOBOJIHUKA,
yAeIbHOE  CONpPOTUBIEHUME  BEIIEeCTBa, pabora U MOILIHOCTh
ANEKTPUYECKOr0 TOKA), NPU  ONHUCAHUM [PABWIBHO TPaKTOBAaTh
(bu3HYECKUil CMBICII MCTOIB3YEeMbIX BEIUYHH, 0003HAYEHUS W EIHHUIIBI
(bU3UYECKNX BEIUYUH, HAXOAUTh (POPMYJbI, CBS3BIBAIONINE JTAHHYIO
(GU3UYECKYI0 BEIMYMHY C JAPYTUMU BEJIUYMHAMH, CTPOUTH TpauKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;

XapaKTepu30BaTh CBOWCTBA TeN, (U3MUECKUE SBJICHHUS U TIPOIECCHI,
WCIIOJIb3Ysl OCHOBHBIE IOJIOKEHUSI MOJIEKYJIAPHO--KUHETUYECKONH TEOpUHU
CTpOEHUSl BEIlleCTBA, MPUHIUII CYNEPHO3UIMU Tojiel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHMs 3apsaaa, 3akoH Oma [ yyacTKa LIeTH, 3aKOH
Jlxoyns—JleHna, 3akOH COXpAaHEHHsS DHEpPrud, TMpPH OSTOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3alMChIBATh €r0 MAaTEMAaTHYECKOE
BBIPAKEHUE;

OOBSICHATH (PU3NYECKHE MPOIECCHl M CBOMCTBA TN, B TOM YHUCJIE U B
KOHTEKCTE CUTYAIMl MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISABIISIThH
MPUYUHHO-CJICICTBEHHBIE CBSI3H, CTPOUTH O0BICHEHUE U3 1—2 JIOrM4ecKux
1aroB ¢ onopoi Ha 1-2 W3y4eHHBIX CBOMCTBA (PU3MUECKHUX SIBICHUIA,
(bu3HUeCcKNX 3aKOHOB HJIU 3aKOHOMEPHOCTEH;

pemiatb pacu€TrHble 3a7adyd B 2—3 JEUCTBUS, HCHOJIB3Yys 3aKOHBI U
dbopmyIbl, CBs3BIBaOIIME (DU3NUECKHME BEIWYMHBI: HAa OCHOBE aHaln3a
YCJIOBUSl 3aJlauyd 3alKChbIBaTh KPATKOE YCIOBHUE, BBISIBISATH HENOCTATOK
JAHHBIX JUIS  PEIIeHUs 3a7a4d, BBIOMpATh 3aKOHBI H  (POPMYIIHI,
HEoOXOoauMble Il €€ pelleHUs, MPOBOAUTH PACUEThl M CpaBHUBATh
MOJIy4E€HHOE 3HaUeHUE (PU3NIECKOM BEJIMUUHBI C U3BECTHHIMU JIAHHBIMU;
pacro3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXXHO pEUIUTh MpPU TOMOIIU
(U3UYECKHX METOJIOB, HWCIOJIb3Yysl ONHCAHUE HWCCIEIOBaHUS, BBIIACISIThH
MPOBEPSIEMOE MPEANOJNIOKEHUE, OLECHUBATh MPABWIBHOCTh MOPSJIKA
MIPOBEIEHUS UCCIIEIOBAHUS, AEIATh BEIBOBI,

MPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3WYECKUX SBICHUU WIH
(bU3UYECKUX CBOMCTB TelN (KAaNWJUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3JlyXa OT €ro o0bEma, TeMreparypbl, CKOPOCTH MPOLIECCA OCThIBAHUS U
HarpeBaHWsl TPH U3IYYEHUH OT LBETa H3Jydaromied (IMOTrIoIIaroieil)
IIOBEPXHOCTH, CKOPOCTh UCIIAPEHUSI BOJBI OT TEMIIEPATYPbI KUIKOCTU U
wIomaan €€ TIOBEPXHOCTH, JJIEKTPHU3alUs TEI W B3aUMOJECUCTBHUE
ANEKTPUYECKUX  3apSIA0B, B3aUMOACHCTBUE TOCTOSIHHBIX MAarHUTOB,



BU3yaJu3allkisl MarHUTHBIX TIOJI€d TMOCTOSIHHBIX MAarHuTOB, JIEUCTBHUS
MarHUTHOTO TOJS HAa TMPOBOAHUK C TOKOM, CBOMCTBAa 3JIEKTPOMAarHuTa,
CBOMCTBA 3JEKTPOABUTATENSl MOCTOSHHOIO TOKa): (POpMyIHpOBaTh
IIPOBEPSAEMbIE MPEANON0KEHHS], COOMPATh YCTAHOBKY W3 MPEMJI0KEHHOTO
000py/ZI0BaHMs, ONKCHIBATH XOJ1 OMbITA U (DOPMYIUPOBATH BHIBOJIBI;
BBIIOJIHATDh  IPSIMBIE  W3MEPEHHsT  TEMIEpPaTypbl, OTHOCUTEIbHOU
BJIQXHOCTH BO3/1yXa, CHJIbl TOKAa, HANpPSDKEHUS C HCIOIb30BAaHHEM
aHAJIOTOBBIX MPHUOOPOB M AATYUKOB (PM3MUECKUX BEJIMYMH, CPAaBHUBATH
pe3yabTaThl U3MEPEHUHN ¢ YUETOM 3a/JaHHON a0COIOTHOM MOTPEIIHOCTH;
IPOBOUTDH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (PU3MYECKOI BETUUUHBI OT
IpPYyrod €  HMCHOJb30BaHUEM  MPSAMBIX  M3MEpPEHUH  (3aBUCUMOCTH
CONMPOTHUBJIEHUS] TPOBOAHUKA OT €ro JJIMHBI, IUIOMIAJU TONEPEUHOr0
CEUEHHUSI U YJIETbHOI'O COMPOTUBIICHHSI BEUIECTBA MPOBOJAHKKA, CUJIbI TOKA,
UAYNIEro 4epe3 TMPOBOJHMUK, OT HANpsXKEHWs Ha  POBOJHUKE,
UCCJIEIOBAaHUE TOCIEAOBATEIbHOIO M  NapaJUINIbHOTO  COEIMHEHHM
IIPOBOJHUKOB): IUIAHUPOBATH HCCIEAOBAHUE, COOMpPATh YCTAHOBKY H
BBINIOJIHATh M3MEPEHHUs, CIelys MNpPeII0KeHHOMY IUIaHy, (UKCUPOBATH
pe3yabTaThl TOJTYYEHHOW 3aBUCUMOCTH B BHJE TaOnMll U IpaduKoB,
JIeNIaTh BBIBOJBI 110 PE3YJIbTATAM UCCIIEAOBAHMS;

MPOBOJUTh KOCBEHHbIE HW3MEpEHUd (PU3NYECKUX BeIUMYMH (yAelbHas
TEIIOEMKOCTh ~ BEILIECTBA, COMPOTUBIEHUE TMPOBOJAHMKA, paboTra U
MOIITHOCTh 3JIEKTPUUECKOI0 TOKA): IUIAHHPOBATh W3MEPEHHs, COOUpATh
AKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIIEAysl MPEIIOKEHHON MHCTPYKUUHU, U
BBIYMCIIATH 3HAUEHHUE BEJINYUHBI;

coOII0IaTh MpaBuila TEXHUKU 0€30MaCHOCTH IIpU paboTe ¢ J1abopaTopHbIM
000OpyTI0BaHUEM;

XapaKTepHU30BaTh NPHUHLMIBI  JEHCTBUS H3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha HX oOmnucaHusg (B TOM 4YHUCJE:
CUCTeMa OTOIUIEHUS JOMOB, TMTPOMETp, MapoBasi TypOWHA, aMIepMeETp,
BOJITMETP, CUETYMK DSJIEKTPUYECKOM DSHEPIHH, 3JIEKTPOOCBETUTEIbHBIE
npuOOpPBI, HArpEBATENbHBIE AIEKTPOIPUOOPHI (IPUMEPDI), IIEKTPUUECKHE
MPEIOXPAHUTEIH, JIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSIHHOTO TOKA),
UCIIOJIb3YsI 3HAHMS O CBOMCTBAX (PU3UUYECKUX SIBICHUM U HEOOXOIUMBIC
(u3nUecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCThIE TEXHUYECKHE YCTPOWCTBA M H3MEPHUTEIbHbIE
npuOopsl MO CXeMaM ¢ CXEMaTUYHBIM PHUCYHKaM  (3KUJKOCTHBIN
TEPMOMETpP, TEPMOC, ICHUXPOMETP, TMTPOMETP, JBHUraTellb BHYTPEHHETO
CrOpaHMsi, AJIEKTPOCKOI, PEOCTAT), COCTABJIATH CXEMBI JJIEKTPUYECKHX



LENEN ¢ MOCIEA0BATENbHBIM U MapajuieIbHBIM COEAMHEHUEM 3JIEMEHTOB,
pasnuyasi yCIOBHbIE 0003HAUCHHS DJIEMEHTOB AJIEKTPUUECKUX LIETIeH;
OPUBOIUTHL  NpUMEpbl  (HAXoauTh  WHGOpPMAIIMI0O O  MpUMEpax)
MPAKTUUYECKOTO0 MCIOJIb30BaHUS (PU3NUECKUX 3HAHUW B MOBCEIHEBHOMU
KU3HU JJ1s1 oOecriedeHus 0€30MacHOCTH MPU OOpallleHUuu ¢ NMpudopamu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 3J0POBbS U COOJIIOICHHUS
HOPM 3KOJIOTUYECKOI0 MOBEICHUS B OKPYXKAIOIIEH CPELIE;

OCYHIECTBJISITh MOUCK HHPOpMalui  (PU3UYECKOTO COACpPKAHUS B
HNurepHeTre, Ha OCHOBE HMEIOIIUXCA 3HAHUM U IIYTEM CpPaBHEHUS
JIOTIOJTHUTENBHBIX ~ MUCTOYHUKOB  BBIJACNATH HMH(POPMAILUIO, KOTOpas
ABJISIETCS] IPOTUBOPEUUBOM MUIIU MOXKET OBITh HETOCTOBEPHOM;
MCII0JIb30BaTh MPU BBIMOIHEHUH YYEOHBIX 3aJJaHU HAYyYHO--TIOMYJISIPHYIO
IUTEpaTypy (PU3MYECKOro COAEp)KaHUs, CIpPAaBOYHBbIE MaTEpHaIbI,
pecypcebl cetu HTEpHET, BiaaeTh NpuéMamMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HH(POpPMAITUY U3 OJHOU 3HAKOBOM CHCTEMBI B JIPYTYIO;
CO371aBaTh COOCTBEHHBIE MUCHMEHHBIE U KPATKUE YCTHBIE COOOIICHUS,
0006mas wHOOpPMALMIO M3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
COJCp)KaHMs, B TOM YHCJIE IYOJIMYHO TIPENCTABIATh PE3YIbTaThl
MMPOEKTHOM WJIM MCCIIENOBATEIbCKOW JEATENbHOCTH, IMPU 3TOM TI'PAMOTHO
UCIIOb30BaTh M3YYCHHBIM TOHATHUHBIN ammapatr Kypca (Qu3MKH,
COIIPOBOXJATh BBICTYIUICHUE IIPE3EHTALIUEN;

IpU BBIMOJHEHUU YYEOHBIX MPOEKTOB U HCCIEAOBAaHUN (HUIUUECKUX
MIPOIIECCOB pacHpeAeisiTh OO0S3aHHOCTH B TPYyINIEe B COOTBETCTBUU C
MOCTABJICHHBIMM 33/1a4aMU, CJICIUTh 3a BBINOJIHECHUEM IUIaHA JEUCTBUN U
KOPPEKTHUPOBAaTh €ro, aJIeKBaTHO OLIEHUBAaTh COOCTBEHHBIM BKJIAJ B
JEATENBHOCTD I'PYIIIbI, BBICTPAaUBATh KOMMYHUKATUBHOE B3aNMOJIENCTBUE,
MIPOSIBJISISI TOTOBHOCTD pa3perniaTh KOH(QIUKTHI.

K xoHiy o6yuenus B 9 kjacce npeIMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

UCIIONb30BaTh MOHSATHUS: CUCTEMa OTcu€ra, MarTepuajbHas TOYKa,
TPAEKTOPHUS, OTHOCUTEIHHOCTh MEXAaHWYECKOrO JBIKEHUS, Aehopmanus
(ympyrasi, macTudeckasi), TpPEHHE, LIEHTPOCTPEMUTEIHLHOE YCKOpPEHHE,
HEBECOMOCTh M TEPErpy3KH, LEHTP THKECTH, aOCONIOTHO TBEPIOE TEIO,
IIEHTP TSDKECTH TBEPIOTO Tella, PAaBHOBECHE, MEXAHHMUECKUE KOJICOAHUsS U
BOJIHBI, 3BYK, WH(Pa3ByK M YJIbTPa3BYK, 3JIEKTPOMATHUTHBIC BOJIHBI,
IKajga 3JEeKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U J1aJIbHO30PKOCTh,
CIIEKTPBI UCITYCKAHMSI U TOTJIONICHUS, allb(a-, 6eTa- U raMMa-u3IydeHus,
W30TOIIbI, SiZIEpHasi SHEPTeTUKA;



pasznuyarh SIBJICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE NPSIMOJIMHEHHOE
JBIKEHHE, PABHOYCKOPEHHOE IMPSMOJMHENHOE JBUXKEHHE, CBOOOAHOE
NaJICHUE TEJI, PABHOMEPHOE IBHKEHUE 10 OKPYKHOCTH, B3aUMOJECHCTBHE
T€J, PEAaKTUBHOE JIBUKEHHUE, KOJeOaTelbHOE IABWKEHHE (3aTyXalollue U
BBIHYKJIEHHbIE KOJIEOaHUs), PE30OHAHC, BOJHOBOE JBW)XEHHE, OTPAKEHHE
3ByKa, NPSIMOJIMHEWHOE PacHpOCTPAaHEHUE, OTPAKEHUE WU TNPEITOMIICHHE
CBETAa, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE OEIOro CBETa B
CHEKTp M CJOXEHUE CHEKTpPaJbHBIX IIBETOB, JUCIEPCHsS CBETa,
€CTECTBEHHAsl PaJMOAKTUBHOCTb, BOSHUKHOBEHHE JIMHEHYATOrO CIIEKTpa
W3JIyYEHHs) 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UUECKOE SBICHHUE;

pacno3HaBaTh NPOSBICHHE U3YYEHHBIX (PU3WYECKHX  SIBJIEHUH B
OKpy’)XawllleM Mupe (B TOM uucie (PU3MUECKHE SBJICHUS B MPUPOJE:
NPUIUBBL U OTJIUBBIL, IBHXKEHHUE Tu1aHeT COJTHEUHOM CUCTEMBbI, PEaKTUBHOE
JBWKEHUE IKUBBIX OpPraHU3MOB, BOCIPHUSTHE 3BYKOB JKHUBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMHM, 3XO0, LBETa Te,
ONTUYECKHUE SIBJICHUS B IPHUPOJE, OMOJIOrMYECKOE JEHCTBUE BUAMMOIO,
yIbTPapHOIETOBOIO U PEHTICHOBCKOI'O M3JIyY€HHUH, €CTECTBEHHBIN
pPaANOAKTUBHBIN (POH, KOCMHYECKHE JIyYd, PaJUOAKTUBHOE H3IIyYEHUE
NPUPOAHBIX MHHEpPAJIOB, JEHCTBHE pPAJUOAKTUBHBIX W3IYyYEHUH Ha
OpPraHu3M YeJIOBEKa), IPU 3TOM INEPEBOAMTH NPAKTUUYECKYIO 3aJauyy B
yueOHYI0, BBIIENATh CYHIECTBEHHBbIE CBOMCTBA (NIPU3HAKU) (PU3NYECKUX
SIBIICHUI;

OIKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SBJICHHS, UCTOIb3Ys
¢u3nyeckue BEIUYMHBI (CpeqHssi U MIHOBEHHas CKOPOCTh Tella IMpHU
HEPABHOMEPHOM JIBIDKEHHH, YCKOPEHHE, MEPEMEIIECHUE, MYTh, YIJIOBas
CKOPOCTb, CHJIa TPEHMS, CWIa YINPYrOCTH, CWJIA TSKECTH, YCKOpPEHUE
CBOOOJHOrO TMAaJeHusi, BeC Tela, HUMIOYJIbC Tela, HWMILYJIbC CHUJIbIL,
MeXaHu4yeckass pabdoTa M MOIIHOCTb, INOTEHUUAJIbHAas HHEPrusl Tena,
MNOJHATOrO0 HAJl MOBEPXHOCTHIO 3€MJIM, NOTEHIMAIbHAS DHEPTUs CKATOU
NPYXUHBI, KUHETHYECKAas HHEprus, IOJHAs MEXaHM4YecKas JHEeprus,
NEPUOJ U YacToTa KoueOaHui, JUIMHA BOJIHBI, IPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeIb MPETOMIICHUS CPENbl), P OMMCAHUU
NPABWIBHO TPAKTOBaTh (PU3MUYECKUIl CMBICA HCHOIb3YEMbIX BEJIUYUH,
0003HAaYeHUs1 U €IWHULBI (PU3NUYECKUX BEIUYMH, HAXOIUTH (HOPMYJIbI,
CBSI3BIBAIOLIME JAHHYIO (PU3MYECKYIO BEJIMYUHY C JIPYTUMU BEIUYHMHAMU,
CTPOUTH rpaPUKHN U3yUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEINYMH;
XapaKTepu30BaTh CBOMCTBa Tel, (PU3MUECKHe SBICHHUS U MPOLECCHI,
UCIOJIb3Ysl 3aKOH COXPAHEHUs HPHEPruu, 3aKOH BCEMHUPHOI'O TATOTECHMS,



NPUHIUIT CYMEPHO3UIMH CHUJI, TMPUHIUI OTHOCHTEIbHOCTH [ ammies,
3akoHbl HBIOTOHA, 3aKOH COXpAaHEHHs HMMITYJbCa, 3aKOHbl OTPaXXEHUS U
NPEJIOMJICHUS CBETA, 3aKOHbI COXPaHEHMsI 3apsiI0BOTO U MacCOBOTO YHCEll
IPU SIEPHBIX PEAKUUAX, HNPU ITOM J1aBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3alMChIBATh €r0 MATEMATUYECKOE BhIPAKEHUE;

OOBSCHATH (PU3NYECKHE MPOIECCHl M CBOWCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CUTYyallHil MPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBISBIATH
NPUYUHHO--CIICACTBEHHBIE  CBSI3U, CTPOMTH OOBsCHEHWEe u3 2-3
JIOTUYECKUX IIAaroB ¢ OMOpPOM Ha 2—3 M3YYEHHBIX CBOWCTBA (PU3UUECKUX
SIBJICHUH, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacy€rHble 3amayd  (omuparomMecs Ha cuctemy w3 2-3
ypaBHEHUI), UCTIONB3YSl 3aKOHBI U (POPMYIIbI, CBSA3BIBAIOIINE (HU3UUECKUE
BEIMUMHBI: HA OCHOBE aHAlIM3a YCIIOBUS 3a/Jayd 3alMChIBaTh KpPAaTKOE
YCIIOBUE, BBISBIATh HEIOCTAIOLINE WIM M30BITOUYHBIE JaHHbIE, BBIOUpPAThH
3aKOHBI U (HOPMYIIbI, HEOOXOIUMBIE JIJISl PEHICHUs, TPOBOAUTH PACUETHI U
OLICHUBAaTh PEAIMCTHUYHOCTh IMOJYYEHHOIrO 3HAYEHUA (PU3HUECKOU
BEJIMYMHBL;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO pEIIUTh MPH [OMOIIU
(U3HYECKMX METOAOB, HCIOJb3ysl OMHCAHHE HCCIEHOBAHUS, BBIIEIATH
NPOBEPAEMOE MPEIINONOKEHNE, OLEHUBATh MPABWIBHOCTh TMOpPsJKa
NPOBEJCHUSI  HMCCIEAOBaHUSA, JeJlaTh BbIBOJbI, HMHTEPIPETUPOBATH
pe3ybTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOANUTH OMBITHl MO HAOMIOACHHIO (DU3MYECKHX SIBICHUA WIH
(bu3nueckux CBOMCTB Tenl (M3y4yeHue BTOporo 3akoHa HbroToHa, 3akoHa
COXpaHEHHUsl PHEPruM, 3aBUCHUMOCTh Iepuoja KojieOaHuM MpYKMHHOIO
MasiTHUKa OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/Ibl MAJIBIX KOJIEOaHUM, PSIMOIMHEHHOE pacCIpOCTpaHEHUE CBETA,
pasnokeHue Oeyoro cBeTa B CIEKTpP, U3YYEHHE CBOWCTB M300PAKEHUS B
IUIOCKOM 3€pKajie U CBOWCTB H300pa)k€HMsI IpeaMeTa B coOuparomien
JUH3e, HAOMIOJEHHE CIUIOMIHBIX W JIMHEHYaThIX CHEKTPOB H3ITYUYCHHS):
CaMOCTOSITEJIbHO ~ COOMpaTh  YCTAHOBKY K3  M30BITOYHOrO Habopa
0o0Opyl0OBaHUs, ONMCBHIBaTH XOJA  ONbITA U  €ro  pe3yJbTaThl,
(GbopMyIUpOBaTh BHIBOJIBI;

IPOBOANUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX W3MEPEHUH, onpeaenss
CpelHee 3HAueHHEe U3MEpsSEeMOM BEJIWYMHBI ((POKYCHOE pacCTOsHuE
coOuparomieii JMH3bI), OOOCHOBBIBATH BHIOOP crHoco0a HM3MEPEHUS
(M3MEpUTENBHOTO MPUOOpPA);

OPOBOANUTH HCCIENOBAaHUE 3aBUCHUMOCTEH (U3MYECKHUX BEIMYMH C
UCTIOJIb30BAaHUEM TIPSMBIX HW3MEpPEHUH (3aBUCUMOCTH MYTH OT BPEMEHU



IIPY PaBHOYCKOPEHHOM JIBIDKCHHWHM O€3 HadalbHOW CKOPOCTH, IEpHOJa
KoJIeOaHUI MaTeMaTHYEeCKOro MasTHUKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yria OTpa)X€HUs CBETa OT yria MaJeHus W yria MpeloMJIeHUs OT yria
najeHus): IUIAHUPOBAaTh HCCIEAOBAHHME, CaMOCTOATEIBHO COOMpAThH
YCTAaHOBKY, (HUKCHpOBaTh pe3yJbTaThl TMOTYYECHHOW 3aBUCHMOCTH
bu3nueckux BEIUMYMH B BUAE TAOIUIl M TpadUKOB, JelaTh BBHIBOABI IO
pe3yJbTaTaM HCCIICIOBaHUS;

MPOBOJUTh KOCBEHHBIC W3MEPCHHsS (U3NYECKHX BEIWYUH (CPEIHSS
CKOpPOCTh M YCKOPEHHE Tejla TpU PaBHOYCKOPCHHOM JIBH)KCHHH,
YCKOpEHHE CBOOOHOTO MaJieHus, XECTKOCTh MPY>KUHBI, KOADQHUIMEHT
TPEHUS CKOJBKEHHUS, MEXaHWdeckas paboTa W MOIIHOCTh, 4YacTOTa M
nepuoy; KoJeOaHWi MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHHUKOB,
ONTHYECKas CHWjia COOMparolmell JIMH3BI, pPaJuOaKTUBHBIN  (OH):
TUTAHUPOBATh HM3MEPEHUs, COOMPaTh SKCICPUMEHTAIBLHYIO YCTaHOBKY W
BBITIOJTHATh U3MEPEHUs, CICAYs MPEIIOKEHHON WHCTPYKITMHU, BBIYUCIISTH
3HAYEHWE BEIMYMHBI M aHATM3UPOBATH TOJYICHHBIC PE3YIbTAThI C YIETOM
3aJJaHHOW TIOTPEITHOCTH U3MEPEHHIA,

coOII0IaTh TIpaBMiIa TEXHUKU O€30MaCHOCTH MpU padboTe ¢ 1abopaTOpHBIM
000py1I0BaHUEM;

pa3nuYaTh OCHOBHBIC TPU3HAKA W3YYCHHBIX (HU3UYCCKUX MOJEIICH:
MaTepuaibHas TOUYKA, aOCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IUTAHETapHas MOJENb aToMa, HYKJIOHHas
MOJIeITb AaTOMHOTO SI/Ipa;

XapaKTepU30BaTh TNPHUHIMIBI JACHCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OIMOPOH HAa WX OMHCAaHUA (B TOM 4YHCIE:
CIIUIOMETpP, JATYUKW TIOJOKEHUS, PACCTOSHUS W YCKOPEHHS, paKeTa,
9XOJOT, OYKH, TEpPUCKOM, (OToammapar, ONTHYECKHE CBETOBO/IHI,
CIIEKTPOCKOT, JO03UMETp, Kamepa BWIbCOHA), HWCIONB3ysd 3HAHUSA O
CBOMCTBaX (PHM3MYECKHX SIBICHHA ¥  HEOOXoauMmble (U3HUECKHE
3aKOHOMEPHOCTH;

HCIIOJIB30BaTh CXEMbl U CXEMATUYHBIC PUCYHKH WU3YUCHHBIX TEXHHUYECCKUX
YCTPOMCTB, M3MEPUTENBHBIX TPUOOPOB M TEXHOJIOTHYECKUX IPOIECCOB
NpHU PEIICHUU Yy4eOHO--TIPAKTUYCCKUX 3a/lad, ONTHYECKHE CXEMBI s
MOCTPOSHUS N300PAKEHUN B IIIOCKOM 3€pKajie U COOMparomen TMH3e;
NPUBOMUTH  TpUMEpHl  (HAXoauTh  WHGOPMAIIMI0O O  MpUMEpax)
NPAaKTHYECKOTO HUCIOIb30BaHUsl (DM3MUECKUX 3HAHWUU B IOBCEIHEBHOMN
KU3HU 711 oOecrieueHust 0€30MacHOCTH MPpU oOpaIieHuu ¢ mprudopamMu u
TEXHUYECKUMHU YCTPONUCTBAMH, COXPAHECHUS 3J0POBbS U COOJIIOICHHUS
HOPM SKOJIOTHYECKOTO TTOBEACHHUS B OKPY’KAIOIIIEH Ccperie;



OCYIIECTBIATh TOWUCK WHPOpMaKu (QU3UIECKOTO COACPKAHHS B
WHTepHeTe, caMOCTOSTENHHO (OPMYIIHPYSI MOUCKOBBIN 3aMpOC, HAXOIUTh
IyTH ONpeAeNIEeHUs] JOCTOBEPHOCTH IMOJIIyYEHHON MH(OpMAalMU Ha OCHOBE
UMEIOIINXCS 3HAHUN U TOTOJTHUTENbHBIX UCTOYHUKOB;

UCTIOJIb30BaTh MPH BHITIOJTHEHUH YUE€OHBIX 3a/laHUN HAy4YHO--TIONMYJISPHYIO
auTepaTypy  (pU3MUEecCKoro coaepiKaHus, CIpPaBOYHbIE  MaTepHaIbl,
pecypcbl cetu HTepHeET, BlafeTh NpUEMamMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus MH(POpPMALUU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
UHPOpMAllMU U3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOrO COAEpIKAHMS,
nyOIMYHO TPECTABIATh PE3yJIbTaThl IPOEKTHOM MM UCCIEI0BATEIbCKON
JESITENbHOCTH, TPH 3TOM TPaMOTHO  HCIOJNB30BATh  HM3yYEHHBIN
NOHSATUIHBIN anmapaT H3y4yaemoro pasnena (U3MKU U CONPOBOXKAAThH
BBICTYIUICHHE TMpE3eHTaled ¢ y4€ToM O0COOEHHOCTEH ayauTOpuH
CBEPCTHHUKOB.



TEMATUYECKOE INTAHUPOBAHUE

7 KIIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontpoabubie | I[IpakTuueckne
n/n NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
Pasnea 1. ®u3nka u e€ posib B NO3HAHUH OKPYKAKOLIEr0 MHPa
bu6nuorexa [IOK
1.1 ) - 2
M3HKa © Hayka O HpHpoae https://m.edso0o.ru/7f416194
bu6mmoreka [IOK
1.2 o 2 1
MBHACCKHE BEMIHAMHBL https://m.edso00.ru/7f416194
bubmuorexa [IOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIN METO]1 MO3HAHUS https://m.edsoo.ru/7fA16194
Hroro no pazueny 6
Pasnen 2. [lepBonayajibHbIe CBeAeHHS 0 CTPOEHMH BellleCTBA
bubmuorexa [IOK
2.1 1
CTpoenne peuiecTsa https://m.edsoo.ru/7f416194
29 JIBr>KeHUE M B3aUMOJICMCTBUE YaCTHI] 5 1 bubmuorexa [IOK
' BEIECTBA https://m.eds00.ru/7f416194
bubmuorexa [IOK
2. Ar 2
3 PETATHBIC COCTOHUA BetecTba https://m.edsoo.ru/7f416194
Hroro no paszueny 5
Paznen 3. /IBu:keHre U B3auMOIeHCTBHE TeJl
bu6mmoreka [IOK
A M
3 CXAHITICCROC ABHICHAC 3 https://m.edso0.ru/7f416194
3.2 Wuepnusi, macca, I0THOCTh 4 1 bu6nuorexa LIOK



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

https://m.edsoo.ru/7f416194
bu6mmorexa [IOK

33 Cuna. Bupt cut 14 2 https://m.eds00.ru/7f416194
Wroro no pazneny 21
Pa3znen 4. /laBiienue TBEPABIX TeJl, ) KUAKOCTEI U ra3oB
41 Hasnenue. [lepenaua gaBiaeHust TBEPABIMU 3 bubmuorexa [IOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [IOK
4.2 JlaBienne KuaKocTH > https://m.edso0.ru/7f416194
bu6nmoreka [IOK
4.3 ATMOChepHOE MaBICHHC 6 https://m.edso00.ru/7f416194
44 JlelicTBUE )KUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnnoreka [IOK
' B HHX TEJIO https://m.eds00.ru/7f416194
Htoro mo pazneny 21
Pa3nea 5. Pa6ora u MoIHoOCTh. JHEpPrus
bubmnorexa [JOK
>1 Pabora u monmocTs 3 1 https://m.eds00.ru/7f416194
bu6nuorexa LIOK
52 Hpoctte MexarH3MEI > L https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
53 Mexanueckas sHeprits 4 . https://m.edsoo0.ru/7f416194
Hroro no pazgeny 12
PezepBHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

8 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/1esi0B U TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Pa3nen 1. TemoBble siBjieHUs
. bu6mmoreka [JOK
11 Crpoeuue u cBOHCTBa BemecTsa ! https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
12 Termosste mponeccot 21 1 > https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3nen 2. DilekTpuyeckne 1 MATHUTHBIE SIBJICHUS
21 DnexTpuuecKue 3apsaabl. 3apsLKEHHBIE Tela 7 1 bubmmorexa [IOK
' U UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuotexa [JOK
2.2 [TocTosIHHBIN NIEKTPUUYECKUI TOK 20 1 7 htts://m.edsoo.ru/7f4181ce
bub6moreka [IOK
2. M 1 1.
3 ATHITHBIC ABICHI 6 > https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
24 IJIeKTPOMATHHTHAs MH/IYKIHA 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PeszepBHoe Bpemsi 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145



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

9 KVIIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaunmeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NMporpaMMmblI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Pa3jnen 1. Mexanuveckne siBJeHUSA
11 MexaHn4ecKoe ABUKCHUE U CIIOCOOBI €ro 10 1 bubmuotexa [JOK
' OIMCAHUS https://m.edso0.ru/7f41a4a6
but6mmoreka [IOK
1.2 B 7 20 1 3
SAMMOACHCTBHE TET https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.3 3 10 3
AKOHET COXPAHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexannyeckue Koje0aHUsl U BOJHBI
but6mmoreka [IOK
2.1 M 0 7 3
CXAHIICCIHE KOJCOAHMA https://m.edsoo.ru/7f41a4a6
bub6moreka [IOK
2.2 M .3 8 1 3
CXAHITICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Pasjen 3. DileKTpOMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIeKTPOMArHuTHOE MOJIE U 6 5 bu6mmoreka [IOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 6
Pa3znen 4. CBeToBbIE ABJIEHHSI
4.1 3aKOHBI paclpoCTPaHEHUsI CBETA 6 2 bubmuorexa LIOK



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

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

but6mmoreka [IOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
Bbub6mmoreka [IOK
4.3 Pasnoxxenue 6emoro cBeTa B CIIEKTP 3 2 httos://m.edsoo.ru/7fALadat
Htoro no pazneny 15
Pa3nen 5. KBanToBbIe siBJIeHHS
Bbu6mmoreka [JOK
51 Hcnyckanue u MoryiomneHne CBeTa arToMoM 4 1 htts://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
>2 CTpoetiHe aToMHOrO s1pa 6 ! https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
. A 7 1
5.3 JEpHBIC PEaKIIUU https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3znea 6. [loBTOpuTEIbHO-00001IAOINIT MOYJIb
6.1 [ToBTOpeHue u 00001IeHNE CoAepKAHUS 9 5 bu6nuorexa [LIOK
' Kypca ¢pusuku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

HNOYPOYHOE IIVTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

KoHTpoabLHLBIe
Bcero P
padoTsbI

IIpakTH4eckne
padoThbI

DJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypcbl

IlepBuunslii nactpykTaxk o Thb u OT.

®usuka- Hayka o mpupoze. SBieHus
npuponbl. Puznueckue ABICHUSL

CrapToBasi TUarHocTHKa.
MeTtoapl HayuHOro no3Hanus. Onucanue
(U3NYECKHX SIBICHUH ¢ TOMOIIBIO MOJIeNei

®dusunyeckue BennurHbl. 3mepenue
buznveckux BeauunH. Ousndeckue
npuOopbl. TOYHOCTH U MOTPEITHOCTH
n3MepeHuil. MexayHapoaHasi cucteMa
€IMHHUII.

JlaGopaTtopHas pabota Nel "Onpenenenue
LHCHBI ACJICHHUA MIKAJIBI U3SMEPHUTCIIBLHOI'O
npubopa". Ypok- uccienosanue"M3mepenue
TEMIEPATYPHI MIPU MOMOIIU KHIKOCTHOTO
TEPMOMETpa U JaTYMKa TeMIeparyp."

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

®duznka u TexHuka. Ponb pusuku B
(hopMUPOBaHUH HAYYHOU KAPTUHBI MUPA.
VYpok-uccnenosanue "[IpoBepka runoTessl:
JANbHOCTH MOJETA [IapUKa, MYIIEHHOTO
TOPU3OHTAIILHO, TeM OO0JIbIIE, YeM OOJIbIIe



https://m.edsoo.ru/ff09f72a

BbICOTA ITycKa"

Crpoenue BemiectBa. ONBITHI,
JI0Ka3bIBaIOINE JUCKPETHOE CTPOCHHE
BeniectBa. JlabopaTopnas pabora Ne2
"U3mepenue pazmepoB Manbix Tesl.OLeHka
TuaMeTpa aToMa METOJIOM PSAOB (C
UCToIb30BaHueEM (oTorpaduii)”

bu6mmorexa [IOK
https://m.edsoo.ru/ff09fe0a

JIBrxkeHnue yacTtull Bemiectsa: CBs3b
CKOPOCTH JIBUKE€HHUS YaCTHULL C
TeMIepatypoil. bpoyHoBckoe aBHkeHue,

nuddyzust.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a013e

BzaumojeiicTBrEe YaCTHIL BEIICCTBA!
MPUTSKEHUE U OTTAJIKUBAaHUE. Y POK-
uccaenoBanne «ONBITHI IT0 HAOIIOIEHUTO
TETUIOBOTO PaCUIUPEHUSI Ta30B»

10

ArperaTHbIE COCTOSTHUSI BEIIECTBA: CTPOCHHUE
ra3oB, KUIAKOCTEH U TBEPABIX
(KpHCTaIIMYECKUX )TE.

11

B3anmocBs3b MeX1y CBOMCTBaMH BEILIECTB B
paSHI)IX arperaTHLIX COCTOSHHMAX U UX
aTOMHOMOJIEKYJIIPHBIM CTPOCHHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUI BO/IBI.
O6061mmenue no paszaeny «llepBoHavyanbHble
CBEJICHHS O CTPOSHUHU BEIIIECTBAY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0378

12

Mexanunueckoe nBuxeHne. PaBHoMepHoe u
HEPAaBHOMEPHOE JBUKECHUE

bu6nuorexa [IOK
https://m.edsoo.ru/ff0a05c6

13

CkopocTb. EnMHHUILEI CKOPOCTHU. CpeHss
CKOpOCTb IIPY HEPABHOMEPHOM J[BU)KEHUH.

bubmuorexa [IOK
https://m.edsoo.ru/ff0a079c



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c

14

Pacuer IIYTH U BpEMECHU NBUKCHUA

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a0ae4

15

Wnepuus.3akon nuepuuu. Bzaumoneiictsue
TEeJ KaK IPUYUHA U3MEHEHUS CKOPOCTH
IBIKEHU Tell. Macca — Mepa MHEPTHOCTH
TeN

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a0c10

16

IInoTHOCTH BeHJ;eCTBa.CBfﬁI) IINIOTHOCTH C
KOJIMYCCTBOM MOJICKYJI B CIMHUILIC o0beMa
BCIICCTBA. PacueT macchl 1 00beMa TejIa 1o
€Tro IJIOTHOCTHU

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a0fee

17

JlaGopaTtopHas padota Ne3 «OmnpeneneHue
IIJIOTHOCTHU TBEPAOTO TEIIA»

18

Pertenuie 3agayq mo treme "IlimoTHOCTH
BerecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al23c

19

KonTponbhas padora Nel "Mexanundeckoe
nemxkenne". "IlnorHoCTh Bemmecrna"

20

Cuna xak XxapaKTepUCTHKa B3aUMOIEHUCTBUS
ten. Cuiia ynpyroctu. 3akoH I'yka.

21

JlabopaTtopHas pabota Ned "Hzyuenue
3aBUCHUMOCTH PACTSKEHUS
(medopmaryn)npy>KUHBI OT MPUIIOKEHHON
CuibL"

22

[[ABnenue Tsarorenus. Cuia TSHKECTH

23

CBsI3b MEX]1y CUJION TSKECTH U MACCOM Tena.
Pemtenue 3amau nmo treme "Cuia TsokecT "

bu6nuorexa [IOK
https://m.edsoo.ru/ff0al778

24

Cuna TsHKecTH Ha APYTrux IIaHCTax.
du3nueckue XAPAKTCPUCTHUKH IIJIAHCT

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al502

25

W3mepeHue Cril ¢ TOMOIIBIO JHHAMOMETPA.

bu6mmorexa [IOK



https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502

Junamomertp. JIJaboparopnas pa6ota Ne5
"I'pagynpoBaHye NpyKUHBI U U3MEPEHUE
CWJI JuHaMmoMeTpoMm"

https://m.edsoo.ru/ff0al8cc

bu6nuorexa [IOK
26 Bec rena. Hesecomocts https://m.edsoo.ru/ff0al778
97 CnoxxeHue IByX CHWJI, HallpaBJIEHHBIX 10 bubnmoreka [JOK
OJIHOM mpsiMOi. PaBHOAEHCTBYIOIIAS CHJT https://m.edsoo.ru/ff0ala70
28 Pewenue 3amau o reme
"PaBHoneiicTByrOmas cuin"
29 Cuna TpeHus u e€ BUabl. TpeHUe B IpUpoae bubnmoreka [JOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
JIaGopatopHas padota Ne6 «M3yuenue
30 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHUS OT bubnnoreka [IOK
CHUJIBbI IaBJICHUS U XapaKTepa https://m.edsoo.ru/ffOalcc8
COTPHUKACAIOIINXCSI TOBEPXHOCTEM»
Pemenue 3a1a4 o remam: «Bec Tenay,
31 «['padpuueckoe nzobpaxenue cuin», «CUiIb, buommorera LOK
. https://m.edsoo.ru/ff0alde0
«PaBHOZEHCTBYIOMIAS CUID)
Kontponbnas padota Ne2 o remam: «Bec
32 tenay, «['paduaeckoe H300paKeHUE CHI»,
«Cubby
33 JaBnenue. CriocoObl yMEHBIIIEHUS U bubnmoreka [JOK
YBEJTUYECHHUS JTABICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBnenue ra3a. 3aBUCUMOCTb JIaBJICHHSI Ta3a bubnunoreka [JOK
oT 00bEMa, TEMITEPATYpPHI https://m.edso0.ru/ff0a2376
[lepenaya napneHust TBEPABIMU TEIAMU, Bu6morexa [IOK
35 KHUAKOCTAMHU U Ta3zamu. 3akoH [Tackans.

ITneBMaTHUeCKHe MaITHHEI

https://m.edsoo.ru/ff0a25b0



https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0

HaBJ'IeHI/IC B XXUJKOCTH U I'a3€, BBI3BAHHOC
)IeﬁCTBHeM CHJIBI TSKECTH. 3aBUCUMOCTE

bubmuorexa [IOK

3 JaBJICHUSI )KUAKOCTU OT INTyOUHBI. https://m.edsoo.ru/ff0a2718
I'mppocraTnyeckuit napagoxc.

37 Pemenue 3anau o teme «JlaBnenue B bubnnorexa [IOK
KHUJIKOCTH U rase. 3akoH [lackais» https://m.edsoo.ru/ff0a2826

bubnuorexa [IOK

38 Coobmarompecs cocynkt https://m.edsoo.ru/ff0a2970
ATmocdepa 3eMiH U IpUYHHBL €€ bubnnoreka [IOK

39
CYIIIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a

bu6mmoreka [IOK

40 Bec Boznyxa. AtMocdepHoe gaBieHne httos://m.edsoo.ru/ff0azbs5a

41 N3mepenue atmocdepHoro napinerus. OnbIt bubnnoreka [IOK
Toppuuennu https://m.edsoo.ru/ff0a2da8

42 3aBUCUMOCTh aTMOC(HEPHOTO JTABJICHUS OT bubnmoreka [IOK
BBICOTBI HaJl YDPOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
[Tpubops! 1715 u3MepeHust atmochepHoro

43 nasienus. bapomerp -
aHepoua.ATMocQepHoe J1aBleHIE Ha
Pa3JINYHBIX BBICOTAX.

44 Pemenwue 3amau o Teme " AtmocepHoe
naBieHue"

45 ManomeTtpsl. [TopirHeBoO KUIKOCTHBIN
Hacoc

46 I'mppaBinueckue MEXaHU3MBI. bu6numorexa LIOK
I'mppaBnuueckuii npece https://m.edso0.ru/ff0a3136

47 JleficTBHE KUIKOCTH U Ta3a Ha TOTPYKEHHOE bubmuorexa [IOK

B HUX TeJI0. ApXuMeIoBa cuia

https://m.edsoo.ru/ff0a3276



https://m.edsoo.ru/ff0a2718
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https://m.edsoo.ru/ff0a2b5a
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JlabopaTtopHas paboraNe7 «OmnpenencHue

48 BBITAJIKUBAIOIIEH CHIIBI, JEHCTBYIONIEH Ha Egg?;ﬁfg;ggif 0a33fc
TEJI0, MIOTPY>KEHHOE B KUIKOCTH)»
JIaGopatophas pabota Ne8 no Teme
49 «HccnenoBanue 3aBUCUMOCTH Beca Tena B bubmmorexa [IOK
BOJIE OT 00BEMA TIOTPYIKEHHOH B )KHIKOCTh https://m.edsoo.ru/ff0a3514
YacTH TeJIa
50 [InaBanue Ten. [InaBanue cynos. bubmuotexa [IOK
BoznyxomnaBanue. https://m.edsoo.ru/ff0a3a96
JlabopaTopHas pabota Ne9
51 "KoHcTpyupoBaHue apeomeTpa Win
KOHCTPYMPOBAHUE JIOAKHU U ONpELIEICHUE €€
Ipy30N0abEMHOCTH"
Pewenue 3ampau no remam: «llnaBanue
52 cynoB. BoznyxoruiaBanue», «Jlapnenue Et?ri?;;f:cizggif 03654
TBEPJIbIX TEJ, )KUJIKOCTEU U Ta30B)»
Konrtponsnas padora Ne3 o reme
53 «/laBneHue TBepabIX TEN, )KUIKOCTEN U
ra3oB»
bubmuorexa [IOK
>4 Mexaiieckas padota https://m.edsoo.ru/ff0a3f82
bu6nuoreka [IOK
55 MongocTs. Enuemitst MoMIHOCTH https://m.edsoo.ru/ff0a3f82
56 Ypoxk-uccienoanue "Pacuét MOIIHOCTH,
pa3BuUBaeMou MpH MOIBEME TI0 JiecTHHUIIE"
57 IIpocteie Mexanu3msl. Peraar. IIpasuio
paBHOBECHS pblyara.
58 Peryaru B TexHuke, ObITY U IPUPOJIE. bubmuorexa [IOK



https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

JlaGopaTtopHas padota Nel( «lccienoBanue
YCJIOBHI paBHOBECHS phlyara

https://m.edsoo.ru/ff0a478e

biioxu. [IpumeHeHne npaBuiia paBHOBECHUS

59 bryara K 61oky. "3omoroe mpaBuio” bubmmorexa [IOK
P Y P https://m.edsoo.ru/ff0a2fc4
MEXaHHKH.

Koaddumment nonesnoro necTpust

60 Mexanu3ma. Jlaboparopuas padora Nel 1
«3mepenne KI1JI HakJIIOHHON MIIOCKOCTH
Pemenue 3agau no reme « Pabdora,

61 MOIIIHOCTb, IPABUJIO PABHOBECHS pbluara bubmmorexa [IOK

m > TP p P ’ https://m.edsoo.ru/ff0a48a6
KILJI»

62 Mexannueckas sHeprust. Kunernueckas u bub6nmorexa [IOK
MIOTEHIMAIbHAsA YHEPT U https://m.edsoo.ru/ff0a4252
IIpeBpanienue ogHOro BUAa MEXaHUYECKOH

63 3lfe IPI/II/I B 3aK0H COXpaHCHUS bubmorera [JOK

PTHIE APYLYIO- P hitps://m. eds00.ru/ff0a4360
MEXaHUYECKON IHEPTrUun

64 Pemenne 3agau mo treme "Padorta, bu6mmoreka [IOK
MOIIIHOCTb, SHEprus" https://m.edsoo.ru/ff0a4c48

65 KonTponbhas padora Ne4 no teme «Pabota u
MOIIHOCTb. DHEPIHs»

PezepBHblil ypok. Pabota ¢ Tekctamu 1o bubnuoreka [IOK
66 " "
TeMe "MexaHnuecKoe ABMKEHUE https://m.edsoo.ru/ff0ad4ee6
PeseprubIii ypok. Pabora ¢ Tekctamu mo
67 teme "JlaBieHue TBEPABIX TEN, )KUIKOCTEH U bubmorera [JOK
. P ’ https://m.edsoo.ru/ffOa4ffe
razoB
68 PeseprubIil ypok PaboTta ¢ TekcTamu 1o TeMe

"Pabora. MomHoCTh. DHEeprHs."



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a48a6
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https://m.edsoo.ru/ff0a4360
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https://m.edsoo.ru/ff0a4ffe

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME
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8 KVIACC

KoauuecTBo yacoB JIeKTPOHHBIE
Ne nu(ppoBbIe
Tema ypoka Konrpoabubie | IIpakTHyeckue
n/n Bceero o0pa3oBaTesibHbIE
padoTbI padoThI
pecypchbl
[lepBuunslit uactpykrax no Thb u OT.

1 OCHOBHBIE MOJIOKEHUSI MOJIEKYIISIPHO- 1 bubnunoreka [IOK
KMHETUYECKOM TEOPUU U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MIOATBEPKICHUS

2 Macca u pazmMep aTOMOB M MOJICKYII. 1
Bxoxnas konTponbeHas padota. Moaenu

3 TBEPIOTO, )KUIKOTO U Ta3000pa3HOTO 1 brbmorexa LIOK

p 8 p https://m.edsoo.ru/ff0a540e
COCTOSIHHM BellecTBa
OObscHeHne CBOMCTB TBEPAOIO, )KUJIKOTO U
4 ra3000pa3HOro COCTOSIHUM BEIIeCTBA Ha 1
OCHOBE I10JI0KEHUI MOJIEKYJISIPHO-
KUHETUYECKON TeOpuu
5 Kpucranmuaeckue u amopdHbie Teaa 1 bubmorexa LIOK
p p https://m.edsoo.ru/ff0a5800

5 CmaunBaHue M KallWUBSIPHOCTb. 1 bu6nuoreka [IOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530

7 TennoBoe pacuIMpeHne U CKaTue 1 bubmmorexa [IOK

P P https://m.edsoo.ru/ff0a5a26

3 Temnepatypa. CBsA3b TeMIEpaTypbl CO 1
CKOPOCTBIO TEIJIOBOTO JIBFKCHHSI YaCTHII

9 Buytpennss sHeprus. CriocoObl H3MEHEHHS 1 bubnnoreka [IOK

BHYTpPEHHEH YHEPrUu

https://m.edsoo.ru/ff0a5c60



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

bu6nmmoreka [IOK

10 Bune! teronepenauu
8 pea https://m.edsoo.ru/ff0a6412
VYpok-koudepenuus "[Ipaktuyeckoe
11 I/IfHOJ'IL3OB(’1;.HI:/IC TeHJ‘IOBII?IX CBOICTB BEIIECTB bubmmorexa [JOK
B " https://m.edso0.ru/ff0a65c0
Y MaTepuasoB B LESIX dHEProcOepeKeHUs
12 KonunuecTBo TemnoTsl. Y aenbHas bubnmoreka [JOK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHEHHE TEIUIOBOTO OanmaHca. bubmuorexa [IOK
TennooOMeH U TemoBoe paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHnas padota Nel "HcciaenoBanue
14 SIBJICHUS TETUIOOOMEHA TIPU CMETIUBAHUHT bubamorexa [JOK
. . p " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOW U TOPSTYCH BOIBI
PacueT konuyecTBa TEMIOTH, HEOOXOAMMOTO
15 JUTSL HATPEBAaHUS TeJa U BBIIETISEMOTO UM
TIPH OXJIAXKICHUN
16 JlaboparopHas pabota Ne2 "Omnpenenenue bubnuoreka [IOK
yEJIbHOM TEIIOEMKOCTH BeliecTa" https://m.edsoo.ru/ff0a6bb0
17 OHeprus TOIUIMBA. Y IeJbHas TEII0Ta bubnmoreka [IOK
CropaHus https.//m.edsoo.ru/ff0a7b5a
IInaBneHue u oTBEpAECBaHUE
18 KPUCTANTNYECKHUX TeJI. Y AeNbHas TeIUIOTa bubmmorexa [IOK
P ' https://m.edsoo.ru/ff0a71d2
TUTaBJICHUS
19 JlabopaTopHnas padota Ne3"OmnpeneneHue bubnmoreka [IOK
YACIBHOU TEIJIOTHI TUIABJICHHS Jibsia" https://m.edsoo.ru/ffO0a72fe
20 [TapoobpazoBaHue U KOHICHCALUS. bub6nmorexa [IOK
Hcnapenne https://m.edsoo.ru/ff0a740c
21 Kunenue. Y nenpHas temiora bubnmoreka [IOK

napooOpa30BaHUs U KOHJICHCAIIUH.

https://m.edsoo.ru/ff0a786¢
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3aBHCUMOCTb TEMITEPATYPHI KUTICHHS OT
aTMOC(EpHOTO TaBJICHHS

BrnaxnocTs Bo3ayxa. Jlaboparopuas pabota

bubmuorexa [IOK
22 Ne4 "Onpenenenue OTHOCUTEIBHOM
ped " https://m.edso0.ru/ff0a7628
BIIQYKHOCTH BO3/1yXa
23 Pemenue 3a1ay Ha onpeneneHne BiIakKHOCTH
BO31yXa
[TpuHIMIIBEI paOOTHI TEIIOBBIX JBUTATENCH.
24 [TapoBast Typ6uHa. J[Burarenab BHyTPEHHETO
CropaHus
25 KII/I rermoBoro auratens. TerioBsie bu6nuorexa [IOK
JBATATEIIH U 3aLUTa OKPYKAOLIECH CpeIbl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEeHHUsI U MIPEBPALLCHUS SHEPTUU
B TEIUIOBBIX IpOIEccax
[lonroroBka Kk KOHTPOJIBHOU pabOTE MO TEME
27 "TemnnoBblie siBiieHUs. VI3Menenue bubmmorexa [IOK
s . https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSTHUH BEIleCcTBa
Kontponbhas padota mo teme Nel
" bubnnoreka [IOK
28 Tennosslie siBeHus. M3mMenenne
. " https://m.edsoo.ru/ff0a86ae
arperaTHbhIX COCTOSIHUI BEIIECTBA
29 Dnexrtpuszanus Ten. J{Ba poaa
ANEKTPUUYECKUX 3apsI0B
30 Ypoxk-uccienoBanue "IaeKTpu3aus Tei
UHAYKIMEN U TIpU CONPUKOCHOBEHUN"
B3auMopeiicTBre 3apsKeHHBIX Tell. 3aKOH bu6mmoreka [IOK
31
Kynona https://m.edsoo.ru/ff0a87e4
39 DnekTpuyeckoe nose. HanpsokeHHOCTh bubnunoreka [IOK

aieKTpu4ecKoro noi. [IpuHnun

https://m.edsoo.ru/ff0a8a0a



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
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CYIEPHO3UIIMU NEKTPUUECKUX OJIeH

Hocurenn SJICKTPHUYCCKUX 3apsA10B.

33 .
DneMeHTapHbIi 3apsa. CTpoeHue atoma
34 IIpoBOAHMKY U JUAIIEKTPUKU. 3aKOH bubnnoreka [IOK
COXPaHEHUs NEKTPUUECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha mpuMEHEHNE CBOMCTB bu6nuorexa [IOK
JJIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DNEKTPUUECKUN TOK, YCIIOBUS €T0
36 cymecTBoBaHus. VICTOUHUKHI bubmmorexa [IOK
ym ’ https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOr0 TOKa
37 JleficTBUS STIEKTPUYECKOTO TOKA bubmmorexa [JOK
P https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenoanue "JlefictBue
38 AJIEKTPUIECKOTO TOJISI Ha MPOBOTHUKHU U 1
JTUAJIEKTPUKA"
39 DIIEKTPUYECKHUI TOK B METaJIAX, KUJIKOCTSIX bubnnoreka [IOK
U rasax https://m.edsoo.ru/ff0a9838
40 DnekTpuueckas LUemnb U €€ COCTaBHbIE YaCTH
Cuna Toxka. JlabopatopHas pabota Ne5 bubnunoreka [JOK
41 " " 05
N3Mepenne u peryampoBaHUE CUIIbI TOKA https://m.edsoo.ru/ff0a8bd6
DNeKTpUuYecKoe HarpskeHue. Bonbtmerp.
42 JlaboparopHas pabota Ne6 "M3mepenue u 0.5 bubamorera LOK
PaTopHaz p o P ' https://m.edsoo.ru/ff0ade14
peryJiupoBaHue HalpsKEHUS
43 CornpoTuBIiieHHE IPOBOJIHUKA. Y ICIbHOE bubnnoreka [IOK
COIIPOTUBJICHHUE BELIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTopHas paboTta "3aBUCUMOCTh
bu6nmmoreka [IOK
44 AJIEKTPUIECKOTO CONPOTUBIICHUS 1

IMPpOBOAHMKA OT €I0 AJIMHEI, IUIOAaN

https://m.edsoo.ru/ff0aa738
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MOIEPEYHOr0 CEYeHUsI U MaTepuana"

3aBUCHMOCTh CUJIBEI TOKA OT HAIPsoKCHUS.

bubmuorexa [IOK

45
3akon OMa it yyacTka 1enu https://m.edsoo.ru/ff0aad4a
JIaGopatophas pabota Ne7"HccnenoBanue
46 3aBHUCHUMOCTH CHJIbI TOKa, HAYILETO Yepes bubnmoreka [JOK
pE3UCTOP, OT COMPOTUBIICHHS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs Ha pe3uctope”
47 [locnenoBarenbHOE U MapalIeabHOE
COEIMHEHUS IPOBOJHUKOB
JlabopaTtopHnas padota Ne8"IIpoBepka
48 MpaBuia CJIOKECHUS HANPSHKEHUN MPU bubnnoreka [IOK
IIOCJIEI0BATEILHOM COCIMHEHUU IBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopos”
JlaboparopHas padota Ne9"TIpoBepka
49 n aBI/II)J'Ia JIIJ)M CI/II?'IBI TOKa IIpH 1I1)a aJI'I)J'IeJ'IBHOM bubmmorexa [OK
P "p P https://m.edsoo.ru/ff0aadle
COEJIMHEHUH PE3UCTOPOB
50 Pemenue 3anau Ha npumeHeHue 3akoHa Oma bubnnoreka [IOK
JUTA pa3JIAYHOTO COEIMHEHUS POBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIIIHOCTH 3JIEKTPUUECKOTO TOKA. bubnunoreka [JOK
3akon Jlxxoyns-Jlenna https://m.edsoo.ru/ff0ab124
59 JIaGopatopHas pabora Nel0 "Onpenenenue bubnuoreka [IOK
pabOTHI U MOIIHOCTH AJICKTPHUYECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DneKkTpuuecKue Henu U NoTpeouTenu
53 AIIEKTPHUECKOM dHEepruu B ObITy. KopoTkoe bubmorexa LIOK
P P Y- Rop https://m.edsoo.ru/ff0ab660
3aMbIKaHHE
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
" bubmuotexa [JOK
54 DIIeKTpUYECKHE 3apsbl. 3apsHKCHHBIC Tela

" X B3auMoneHcTBUs. [locTOSHHBIN

https://m.edsoo.ru/ff0abd2c
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BJIEKTPUYECKUM TOK"

KonTponbhast pabora Ne2 o teme

55 "DJieKTpuUecKue 3apsbl. 3apsHKeHHbIE Tela bubnnoreka [IOK
" uX B3aumoaeiicteus. IlocTossHHBIN https://m.edsoo.ru/ff0abea8
3JIEKTPUYECKUM TOK"

56 IlocTostHHBIE MAarHUTHI, UX B3aUMOACUCTBHE

57 VYpok-uccnenosanue "M3ydenue noneu 1 bu6nnoreka [JOK
MOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0

58 MarnutHOe nosje. MaruutHoe nosie 3eMJIH U bubnmoreka [JOK
€r0 3Ha4yeHue JUII )KU3HU Ha 3eMiie https://m.edsoo.ru/ff0acOba
OmnsIT OpcTena. MarauTtHoe 1osie

59 ANEKTPUYECKOr0 TOKa MaruuTHoe nose buommorera LOK

https://m.edsoo.ru/ffOacld2

KaTYIIKH C TOKOM
[IpumeHeHue JIeKTPOMAarHuTOB B TEXHUKE.

60 JlabopaTtopHas padota Nel1 "U3yuenue 05 bubnmnoreka [JOK
JIEMCTBHSI MATHUTHOT'O I10JISI HA IIPOBOJHUK C https://m.edsoo.ru/ff0ac74a
TOKOM"
DNeKTPOABUTaTENh TOCTOSHHOTO TOKA.
Hcnonp3oBanue 31eKTpoiBUTaTENe B

61 TEXHUYECKHUX YCTPOMCTBAX U HA TPAHCIIOPTE. bu6numoreka LIOK
JIaGopatopnas pabora Nel2 https://m.edsoo.ru/ff0ac86c
"KoHcTpyupoBanue 1 u3ydeHue padoThl
3JIEKTpOoABUTATENS "

62 Omnpitel @apazes. 3aKOH JIEKTPOMArHUTHON
naaykuuu. IIpasuno Jlenna
DnektporeHepatop. CrocoObl NOTyIeHUS

63 ANEKTPUUYECKOI SHEPTrUn. DNEKTPOCTAHIIUN

Ha BO300HOBIIIEMBIX HCTOYHUKAX OHEPIrun
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[lonroroBka Kk KOHTPOJIBHOU paboTe MO Teme

64 n n 1
DneKTpUYeCKUe U MarHUTHBIE SBJICHUS
65 KonTponbHast padora Ne3 o teme 1 bu6numorexa LIOK
"DJIeKTpUUECKUE U MAaTHUTHBIE SIBIICHUS " https://m.edsoo.ru/ff0acb14
PesepBHelii ypok. Pabora ¢ Tekctamu no bubnmoreka [JOK
66 1
teMe "TeruioBble siBineHUs" https://m.edsoo.ru/ff0acc5e
67 PezepBHblil ypok. PaboTta ¢ Tekctamu 1o 1 bu6mmoreka [IOK
teme "[locTosHHBIN neKTpudYecKuil TOK" https://m.edsoo.ru/ffOacdc6
68 PeseprubIii ypok. Pabora ¢ TekcTramu mo 1
TeMme "MarauTHsle sBICHUS"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 14.5
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9 KVIIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
Ne nudposbIe
Tema ypoka Konrpoabusie | IIpakTHyeckue
n/n Bceero o0pa3oBaTeJibHbIE
padoTbI padoThbI
pecypchbl
[lepBuunblif nuactpyktax no Th u OT.
1 Mexanunueckoe aBrxeHne. MarepuaiibHas 1
TOYKa
5 Cucrema orcueta. OTHOCUTEIHLHOCTh 1 bu6anoreka LIOK
MEXaHNYECKOI'0 IBUKCHUS https://m.edsoo.ru/ff0ad474
3 Bxopanast koHTpOsbHas padoTa. 1 bu6mmoreka [HOK
PaBHOMEpHOE IIPSIMOJIMHEWHOE JBUYKEHUE https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOE IPSIMOJTHHEHHOE IBIKEHUE. 1
CpenHsisi U MTHOBEHHAsl CKOPOCTh
5 [IpsiMosTMHETHOE PAaBHOYCKOPEHHOE 1 bu6mmoreka [IOK
JBIDKCHHE. Y CKOPEHHE https://m.edsoo.ru/ff0ad8d4
JIaGoparopnas padora "Onpenenenue
6 CKO peHI/IfI) TCJ'I;) npu aBHopCKO €HHOM 1 1 bubamorexa [IOK
YEROP PP . yOrop " https://m.edsoo.ru/ff0adb18
JIBIDKCHHUH 10 HAKJIOHHOM TTOCKOCTH
CkopocTb IpSIMOIMHEHHOTO
7 PaBHOYCKOPEHHOTO ABMKeHUs. [ padux 1
CKOpOCTH
8 CBoOonnoe manenune tei. OneiTel [ anunes 1
PaBHOMEpHOE ABMKEHUE TIO OKPYKHOCTH.
9 [lepuo I/II) gacToTa 00pa CHHﬂpJ}_][);I(HCﬁHaﬂ u 1 bubmmorexa [JOK
pHoL path ' https://m.edsoo.ru/ff0ael176
YTJI0Basi CKOPOCTH
10 LleHTpOoCTpEeMUTENTLHOE YCKOPECHHE 1
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but6mmoreka [IOK

11 Ilepsrrit 3akon HeroToHa. BekTop critbt httos://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. bu6nuorexa [IOK
PaBHonelicTByIOIIAsA cHUila https://m.edsoo.ru/ffOae72a
13 Tpetuii 3akon HetoTona. Cynepro3unus cui Eg{i?;;tﬁ)gzﬁf 026982
14 Pemenune 3a1au Ha mMprUMEHEHNE 3aKOHOB bu6mmoreka [IOK
HeroToHa https://m.edsoo.ru/ff0aeb6c
15 | Cuna ynpyroern. Saron I'ya oS metsoo s
16 Pemenue 3agau no reme «Cuma ynpyroctum»
17 Jlaboparopnas pabota «Onpenenenue bu6mmoreka [HOK
JKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
18 Cuna TpeHus:cuiia TPEHHUS CKOJIBKEHHUS, CUIIa bu6nmuoreka [IOK
TPEHMS TTOKOS U IPYTUE BUbI TPCHUS. https://m.edsoo.ru/ff0af738
bu6nuoreka [IOK
19 Pemenue 3agau no reme «Cuiia TpeHUS» https://m.e dsocl)_.[ru IF10afa26
20 JlaGopaTopHas pabora "OnpexneneHue bu6nuoreka [IOK
Kod(duimeHTa TpeHUs CKOIbKEeHHUS" https://m.edsoo.ru/ffOaf8be
21 Pemenue 3agau mo reme "3akonsl HeroToHa. bubmuoreka [IOK
Cuna ynpyroctu. Cuia Tpenus" https://m.edsoo.ru/ff0afb8e
29 Cuna TAXKEeCTU U 3aKOH BCEMUPHOTO bubnuorexa [JOK
TATOTEHUS. Y CKOpEHUE CBOOOHOTO TaACHHS https://m.edsoo.ru/ff0af044
Ypok-koHbepenius "J[BikeHHe T€JT BOKPYT
23 rpaBuTalinoHHOro neHTpa (ConHevyHas
cucrema). ['anaktukun"
24 Pemenue 3amau mo teme "Cuiia TSKECTH U bubommoreka [JOK

3aKOH BCEMHUPHOIO TATOTEHUS"

https://m.edsoo.ru/ff0af5f8
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HepBa;I KOCMHUYECCKasa CKOPOCTB.

bubnunorexa LIOK

25
HesecoMocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaIbHONW TOYKH.

26 AbcomoTHO TBEpIOE Teno. PaBHOBecHe bu6muoreka [IOK
TBEPAOTO Teja C 3aKPEIIEHHONH OChIO https://m.edsoo.ru/ffOafe36
BpallleHus

27 MowmenT cuibl. LleHTp TsoxecTn

28 Pemenue 3agad mo reme "MOMEHT CHUIIBI. but6mmoreka [IOK
Lentp TsxecTn” https://m.edsoo.ru/ff0b02b4
[ToaroToBKa K KOHTPOJIBHOM paboTe MO TEME

29 "MexaHn4eCcKOe IBIKEHNE bubnmorexa HOK

. ' https://m.edso0.ru/ff0b0408
BzaumopeiictBue Ten"
KontponbHas padota Nel o reme
30 "MexaHu4YecKoe JIBKEHUE bubamorexa [IOK
N 8 " ' https://m.edsoo.ru/ffOb06ec
BzanmoneiicTBure Ten
Nmnynsc Tena. I3MeHenue umiyibsca
NMmnynbc cuiibl. 3aKOH COXpaHEHUs bu6nuoreka [IOK

31
UMIyJbCa. YIIPYroe U Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aUMOJICHCTBHE
Pemenue 3a1au mo teme "3aKoH coXpaHeHUs bu6mmoreka [IOK

32 |
UMITYJIbCA https://m.edsoo.ru/ff0b096¢c

33 Ypok-koHbepeHius "PeakTHBHOE TBHKCHHE
B PUPOJE U TEXHUKE"

bu6anoreka LIOK
4 M

3 CXAHHHECKA aOOTA H MOIIHOCTS https://m.edsoo.ru/ff0b0a84

35 PaGota cuibl TSKECTH, CHITBI YIIPYTOCTH U bubnuorexa [JOK
CHJIBI TPEHUSA https://m.edsoo.ru/ffOb0db8

36 JlaboparopHnas padota «Onpezernenne
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paboThI CUJIBI TPEHUS IIPU PABHOMEPHOM
JIBIDKCHHUH TeJIa TI0 TOPU30HTAIBHON
MTOBEPXHOCTU»

CBs3b SHECPIUU U pa6OTLI. IloTennuanpHas

37
SHEPTHS
38 Kunernyeckas sneprus. Teopema o bubmmorexa LIOK
KMHETUYECKOU dJHEPruu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHs SHEPTUU B MEXAaHUKE
40 Jlaboparopnas pabota «/3yuenue 3akoHa bu6mmoreka [JOK
COXPaHEHHUS SHEPTUN https://m.edsoo.ru/ffOb12fe
41 KonebarenpHoE NBUKEHUE U €TO bubmuoreka [JOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromue Konebanus. BeiHyX1eHHBIE bu6mmoreka [JOK
KojeOanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTnyecKkuil ¥ NPYKUHHBIA MaATHUKA
VYpok-uccienopanue «3aBUCUMOCTD TIEPHOIA
44 K(fne6aHI/n71 (J;IT JKECTKOCTH MIPYKUHBI U hr/)lacfbl bubmmorexa [IOK
PyX https://m.edsoo.ru/ffOb197a
rpy3a»
45 [IpeBparieHre SHEPTUU TP MEXAHUYECKUX
KOJIeOaHUAX
JlabopaTtopHast pabota «OnpeneneHue
46 ‘IaCTOI”)FI)I Hpne Ifo a Kone6a11znlll71 MIPY>KUHHOTO bubmmorexa LIOK
PHOA Py https://m.edsoo.ru/ffOblaec
MasITHUKa»
Jlaboparopnas pabota «I[IpoBepka
47 HeBaBII)/ICI/H\I/I)OCTI/IpHe noja IfonegaHHﬁ rpy3a bubmmorexa [JOK
pHOd py3a, https://m.edsoo.ru/ffOb197a
MOABEIIICHHOTO K HUTH, OT MaCChI Tpy3a»
48 Mexanndeckne BoTHBL. CBOHCTBA bubmnorexa [JOK

MEXaHHUYECKHUX BOJIH. HpOZ[OJ'II:HI)Ie n

https://m.edsoo.ru/ffOb21fe
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MOTIepeYHbIe BOJIHBI. [IJTMHA U CKOPOCTH e
pacrpoCcTpaHeHHUSI.

Ypok-koHpepeHus "MexaHn4ecKrue BOJHBI

49
B TBEpAOM Tene. Ceilcmuyeckue BOIHbBI"
50 3Byk. Pacnipoctpanenue u oTpakeHue 3ByKa
51 VYpok-uccnenopanue "Habnronenune
3aBUCUMOCTH BBICOTHI 3BYKa OT 4aCTOTHI"
59 ['poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKUI PEe30HAHC
53 VYpok-koudepenuus "YabTpa3sByK u bu6mmoteka [IOK
UH(QPa3BYK B IPUPOJIC U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka K KOHTPOIBHON pabOTe MO TeMe
" bubnuoreka [JOK
54 3aKoHBI cOXpaHeHus1. MexaHndyeckue
. https://m.edsoo.ru/ff0b25f0
KoJie0aHus U BOJIHBI
Kontponbnas pabota Ne2 o teme "3aKoHBI
55 coxpaHeHwus. MexaHnyeckue KoueOaHus u
BOJIHBI"
56 DJIEKTPOMAarHuTHOE TIOJIE. bubnmoreka [JOK
DJIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/ffOb2abe
o7 CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH
Ypok-koudepennus "[lkana
58 3JIEKTPOMArHUTHBIX BOJH. Vcnonb3oBanue bubnmnoreka [JOK
AJIEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM https://m.edsoo.ru/ffOb2fe6
cBs3u”
VYpoxk-uccnenosanue "M3ydyeHne cBOMCTB
but6mmoreka [IOK
59 AIEKTPOMATrHUTHBIX BOJH C TIOMOIIBIO
| https://m.edsoo.ru/ffOb2c6c
MOOWIBHOTO TenedoHa
60 Pemenwue 3a1au Ha onpe/ieIeHHE YacTOTHI U
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JJINHBI SHGKTpOMaFHI/ITHOﬁ BOJIHBI

DneKTpOMarHuTHasi IpUpoja CBeTa.

bubmuorexa [JOK

61
CxkopocTthb cBeta. BonHoBBIE CBOWCTBA CBETa https://m.edsoo.ru/ff0b31d0
JlyueBas monens cBeTa. ICTOUHUKY CBETA.
62 [IpsiMoMHENHOE pacCIpOCTPAaHEHUE CBETA bubmmorexa [JOK
P pactipoctp ) https://m.edsoo.ru/ff0b3658
3armenus Comnia u JIyHsl
OTtpakeHue cBeTa. 3aKOH OTpaKeHUs CBETA.
63 ITnockoe 3epkaio. Pemntenne 3amau Ha bubnnorexa [JOK
p ' https://m.edsoo.ru/ffOb38c4
MPUMEHEHHE 3aKOHA OTPaKEHUS CBETa
[Ipenomnenue cera. 3aKOH IPEIOMIIEHUS bubnmnoreka [JOK
64
cBETa https://m.edsoo.ru/ffOb3aea
IToHOE BHYTPEHHEE OTPAKEHHUE CBETA.
65 I/ICHOHBBOBZ;F{I:de nonHor}i) BHYTPEHHETO bubmorexa LOK
yIp https://m.edsoo.ru/ffOb3c5¢c
OTPa)KECHHUS B ONITUYECKHUX CBETOBOAX
Jlaboparopras padota "HccienoBanue
66 3aBHCHMOCTH YTJIa TIPEJIOMIICHUSI CBETOBOT'O
Jy4a OT yIJia MajieHus Ha TpaHule "BO3ayX-
cTexio""
VYpok-koudepennus "Mcnonp3zoBanue
67 MOJTHOTO BHYTPEHHETO OTPaXKCHHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBA3L"
but6mmoreka [JOK
68 JInnser. OnrTnyeckas cujia JIMH3EL
https://m.edsoo.ru/ffOb3f2c
bu6anoreka LIOK
69 ITocTpoenue n300pakeHU B TUH3AX
p p https://m.edsoo.ru/ffOb444a
JIaGoparopuas padora "Omnpeneienne
PaTOpHai b P N bubmuoreka [JOK
70 (hOKYCHOTO PaCCTOSTHHS M OTITUYECKON CHITBI

cobuparonieit JIMH3bI"

https://m.edsoo.ru/ff0b4206
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Ypok-koHbepenius "OnTH4ecKrue TMH30BbIE

71 nmpubopel.OnTHUeckas cucTeMa Bubamorexa [IOK
PHOOPHL- https://m.edsoo.ru/ff0cOa7e
¢doroanmapara, MUKpOCKOIA U TeJlecKomna"
72 ['na3 xak ontuyeckas cucrema. 3peHue bubmmorexa [IOK
P https://m.edsoo.ru/ff0b4684
73 Ypok-kondepennus "Jledexts 3penus. Kax
COXpaHUTH 3peHue"
PasnoxxeHue 6emoro ceera B crieKTp. ONBITHI
74 Hrrorona. CrnoskeHre CeKTpalbHBIX IIBETOB bubamorexa TIOK
' P " ' https://m.edsoo.ru/ff0c0f4c
Hucnepcus ceera
Jlabopartopnas padota "OmbITHI 11O
75 Pa3IoKEHUIO OEIIOT0 CBETA B CIIEKTP H bu6mmoreka [HOK
BOCIIPUSITHIO LIBETA NPEIMETOB IIPH UX https://m.edsoo.ru/ff0cOe2a
HaOJII0/IEHUU Yepe3 I[BETOBbIE GUIBTPHI"
VYpoxk-npaktukym "BoiHOBBIE CBOMCTBA
76 CBeTa: AMCIIepCHs, HHTepdepeHIns U
nudpaxius'
77 OmnsiTel Peszepdopaa u mianetapHast MOJENb Bbu6mmorexa LIOK
aToma https://m.edsoo.ru/ffOc12a8
78 [Toctynatel bopa. Monens atoma bopa
Hcmyckanue U MOIIIONICHUE CBETa aTOMOM. bu6muoreka [HIOK
79 .
KBantbl. JIuneiuaTsie CIEKTPhI https://m.edsoo.ru/ff0c144c
Ypok-nipaktukym "HabmtoneHne ciekTpoB bubnmnoreka [JOK
80
UcIycKaHus" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTD U €€ BUJIbI bubmmorexa [JOK
A A https://m.edsoo.ru/ff0c1672
82 Ctpoenue aToMHOTO sipa. HykionHas bubnmnoreka [JOK

MOJ€EIb

https://m.edsoo.ru/ffOcl18ac
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but6mmoreka [IOK

83 PanuoaxTtuBHbIE ipeBpanieHus. 30Tomnbl
A bespait https://m.edsoo.ru/ffOclal4

84 Pemenue 3agau no treme: "PaguoakTuBHbBIC bubnuotexa [JOK
npeBpanieHus " https://m.edsoo.ru/ffOclb4a

85 [lepuox momypacmnaga aTOMHBIX SIAEP

86 Ypoxk-koupepenuus "PagnoakTuBHbIC bubnmnoreka [JOK
W3IIY4CHHS B IPUPOJE, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SnepHble peakiuu. 3aKOHbI COXPAHEHUS bu6muoreka [IOK
3apsiI0BOTO U MAaCCOBOTO YMCEII https://m.edsoo.ru/ff0c1c58

88 OHeprus CBsI31 aTOMHBIX s7ep. CBA3b MacChl bubnmnoreka [JOK
Y DHEPTUH https://m.edsoo.ru/ffOcld7a

89 Pemenue 3anau o teme "Snepusie peakipn”

90 Peakuuu cunTesa u aenaeHus siaep. bubommoreka [JOK
Nctounuku sneprun CoJiHIa U 3BE3]1 https://m.edsoo.ru/ff0c1e88
Vpok-koHpepenus "AnepHas sHepreTrka.

91 JlelicTBYs paluOaKTUBHBIX U3yYEHUN Ha
JKUBBIE OpraHUu3Mbl"

[ToaroToBKa K KOHTPOJIBHOM paboTe MO TEME

92 "DIeKTPOMarHuTHOE TOJIE. bubnmnoreka [JOK
DJleKTpOMarHuTHeie BoJiHbI. KBaHTOBEIE https://m.edsoo.ru/ff0c223e
SABJICHUS"

Kontponbhas padota Ne3 mo teme

93 "DJIeKTPOMarHuTHOE MOJIE.
DJIeKTpOMaruHuTHeIe BoJHbI. KBaHTOBEIE
siBJIeHUs "

94 [ToBTOpenue, 0606meHue. [eiicTBue bubmmoreka [JOK
MAarHUTHOTO TOJISl HAa MPOBOJHUK C TOKOM " https://m.edsoo.ru/ff0c245a

95 [ToBTOpeHwme, 0600mEeHNE. bu6mmoreka [JOK



https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a

DIeKTPOABUTATEIb IIOCTOSIHHOTO TOKA.
Hcnonp30BaHue dIIEKTPOABUTaTEICH B
TEXHUUYECKUX YCTPONCTBAaX U Ha TpaHcHopTe"

https://m.edsoo.ru/ff0c2572

[ToTropenue, o6o0mmenue. OnbiTel Papanes.

96 SIBeHHEe 3IEKTPOMArHUTHON MH 15071 1 bubmorexa LOK
P AYKIHIH. https://m.edsoo.ru/ff0c2a22
[TpaBuiio Jlenma."
[ToBTOpenue, o6o0IIeHNE.
97 OnekrporeHepaTop. CriocoObl MOTydeHUS 1 bubnuotexa [JOK
ANEKTPUYECKON SIHEPTUU. DIEKTPOCTAHLIUN https://m.edsoo.ru/ff0c2b30
Ha BO300HOBIISICMBIX HCTOYHUKAX SHEPruu "
ITosTOpenue, 0000menue. JlabopatopHrie
98 a6OTI§ 10 KypcC "I];ISaI/IMO eﬁcgme I;en" 1 1 bubmorexa HOK
P ypey A ’ https://m.edso00.ru/ff0c2¢52
"TemnoBble mpoiecch”
[ToBTOpenue, 0606menHue. Pabota ¢
" bu6muoreka [IOK
99 tekctamu 1o Teme "KI1/] TermoBsix 1
. ' https://m.edsoo.ru/ff0c2d6a
neurareneit”, "KI1/ anextpoyctaHoBOK"
[ToBTopenue, o6o0menue. Padora ¢
100 TEKCTaMH 110 TeMe ""3aKOHBI COXpaHCHUS B 1 bubmorexa LHOK
" P https://m.edsoo.ru/ff0c2e82
MEXaHHUKE
101 [ToBTropenue, o6o6menue. Padora ¢ 1 bu6nuorexa [IOK
TexkcTaMH 1o TeMe "Koaebanus 1 BoaHbBL" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, 0600meHNe. PaboTa ¢
102 TexcTaMu 110 TeMe "CBeToBbIE ABJICHUS ", 1
"KBanToBas u simepHas ¢puzuka"
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 27
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

COopHuk 3a1a4 no ¢pusuke. 7-9 knaccel. | iBanosa Enena BiagumuposHa,
Jlykammk Brnagumup MBanoBuu

[Teppimknna .M., IBanoB A.M. ®usuka 7 knacc IIpocsenienue
ITeppimkna .M. MBanoB A.U. ®usuka 8§ kiacc [Ipocsemenne

[Tepbiikun Y. M., I'ytauk E. M. @usuka 9 knacc [Ipocsenienne

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

®dwuszuka. COopHUK BOMPOCOB U 3a1a4. 7 kinacc / Mapon A.E., Mapon E.A.,
ITozovickuii C.B.

®dusuka. 7 knace. Junakrudeckue marepuainsl / Mapon E.A., Mapon A.E.

®uszrka. CaMOCTOSATENbHBIE U KOHTPOJIbHBIE PaboThI. 7 Kilacc Mapon

MU ®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETH
HUHTEPHET

resh.edu.ru

https://edso0.rubub:rorexu 1uppoBoro 0o6pa3oBaTeILHOrO KOHTEHTA

https://uchi.ru
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