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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma o ¢gu3uke Ha YpOBHE OCHOBHOTO OOIIETr0 00pa3oBaHUs COCTABJIECHA HA OCHOBE TMOJIOKEHUH U TpeOoBaHUM
K pe3yJibTaTaM OCBOEHHUsS Ha 0a30BOM ypOBHE OCHOBHOM 00pa3zoBaTeNbHOM mporpaMmmsl, npeactaBieHHbx B @I'OC 000, a
Takke ¢ ydéroM (demepanpbHOW pabouyed mporpamMmbl BocmuTaHus W KoHIenmwmw mnpenomaBaHus ydeOHOTO TpeaMeTa
«DusuKay.

Copepxanre TporpaMMbl 1O (M3MKE HampaBlIeHO Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOHW TI'PaMOTHOCTHU
oOy4Jaronuxcsi ¥ OpraHU3alMi0 W3y4YeHUs (PU3MKU Ha JEATeIbHOCTHOW OCHOBe. B mporpamme mo ¢u3ukKe y4UTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHoro mnpeamera B peanusanuu TpeboBanuit OI'OC OOO k mIaHUPYEMBIM JIMYHOCTHBIM U
MeTaIpeAMETHBIM PE3yIbTaTaM OO0yUYEHHUS, a TAKKE MEKIPEIMETHBIC CBSI3U €CTECTBEHHO-HAYYHBIX YUYEOHBIX MTPEAMETOB Ha
YPOBHE OCHOBHOT'O O0IIIEro 00pa3oBaHuUsl.

[Iporpamma 10 ¢M3MKe yCTaHABIMBACT pacHpeneiicHne yd4eOHOTO Marepuana 1Mo romaM oOydeHus (IO Kiaccam),
npeiaracT MPUMEPHYIO TOCIE0BATEIBHOCTh N3YUEHUSI TEM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHA MPEAMETHOTO COACPIKAHUSA
U y4€Te BO3PaCTHBIX OCOOEHHOCTEH 00y4aromuxcsl.

[IporpamMma mo ¢usuke paszpaboTaHa C LENBI0 OKa3aHUS METOAMYECKON TOMOINM YYWUTEII0 B CO3JaHMM padodeit
MIPOrpamMMBl 10 y4€OHOMY MPEAMETY.

duznka SBISETCS CUCTEMOOOPA3YIONIUM JJIi €CTECTBEHHO-HAYYHBIX YYE€OHBIX MPEAMETOB, MOCKOIBbKY (U3MUECKHUE
3aKOHBI JIEKAT B OCHOBE IMPOIIECCOB U SIBJICHU, U3y4aeMbIX XUMHEH, OHoIoruei, acTpoHOMUe u pusnyeckoi reorpadueii,
BHOCHUT BKJIAJ] B €CTECTBEHHO-HAYYHYIO0 KapTUHY MHpa, MPEAOCTaBIsAeT Haubosee sScCHble 00pas3libl MPUMEHEHUS HAYyYHOTO
METO/1a TIO3HAHMS, TO €CTh CII0C00a MOIy4YeHUS JOCTOBEPHBIX 3HAHUNA O MUPE.

OpnHa W3 TAaBHBIX 3a7a4 (PU3UUIECKOro 0Opa3oBaHUs B CTPYKType 00Imero oopazoBaHUS COCTOMT B (POPMHUPOBAHUU
€CTECTBEHHO-HAYYHOI rpaMOTHOCTU U MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne ¢u3uku Ha 0a30BOM  ypOBHE MPEIIOJIaracT  OBJAJEHUE  CIEAYIOUUMU  KOMIIETEHTHOCTSIMH,
XapaKTEPU3YIOIIMMHU €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

o Hay4HOo 0OBSICHATE SBICHUS;
e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,



e MHTCPIIPCTHUPOBATDL JAaHHBIC U UCIIOJIb30BATh HAYYHBIC JOKA3aTCIbCTBA AJIA ITIOJIYYCHHA BBIBOOOB.

enn wm3ydeHuss u3MKU Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHus orpesesneHsl B KoHuenuuu mnpenoaaBaHust
yuyeOHoro mnpenmera «duszuka» B oOpazoBaTelbHBIX opraHuzanusax Poccuiickoit denepaiiuu, peaanu3yrolMX OCHOBHBIC
o0mreo0pazoBaTeNbHBIE MPOTPAMMBI, yYTBEPKAEHHOW pemieHueM Komermm MunHcTepcTBa TpocBemeHus Poccuiickoin
®enepanuu (mpotokon ot 3 nekadps 2019 r. Ne [TK-4BH).

Heau uzyyenust pu3uKu:

npuoOpeTeHNne WHTepeca W CTPEMJICHHS OO0y4Jalouuxcs K HaydHOMY H3YYEHHIO TPUPOIBI, Pa3BUTHE WX
MHTEIJICKTYaTbHBIX M TBOPUYECKHUX CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HaydHOM METOJe MO3HaHUs U (HOPMHUPOBAHHME HCCIENOBATENBCKOTO OTHOILIEHUS K
OKPY’KaIOIIHM SIBJIICHUSIM;

(GbopMHpOBaHHE HAy4YHOIO MHMPOBO33PEHHS] KakK pe3yibTaTa M3y4YEHHS] OCHOB CTPOCHHS MaTepUH H
(yHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;

dbopMupoBaHUEe IPEACTABICHUN O POJU (GUBUKH JJIsl PA3BUTHS JPYTHX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH;
pa3BUTHE MPEACTABICHUH O BO3MOXHBIX cdepax Oyaymed NpopecCHOHANbHONU NEATEIbHOCTH, CBSI3aHHOW C
($u3MKOMH, MOArOTOBKA K AaJIbHEHIIEMY OOyUEHHUIO B ’TOM HaIlPABJICHUU.

JlocTmKeHHe 3THX IeJiell MporpaMMbl MO (pU3MKe HAa YpPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHHS 00eCreYrBaeTCS
pELICHUEM CIIETyIOUIUX 3a1aY:

npuoOpeTeHNe 3HaHUM O JUCKPETHOM CTPOCHMM BEIIECTBA, O MEXAHUYECKHUX, TEIJIOBBIX, JJIEKTPUUYECKUX,
MAarHUTHBIX U KBAaHTOBBIX SIBICHUSX;

npUOOpEeTEHNE YMEHUI OMUCKHIBATh U OOBSACHATH (PU3NYECKUE SIBICHUS C UCIIOJIB30BaHUEM MOIYUYEHHBIX 3HAHUI;
OCBOEHHME METOJIOB PEIICHHS MPOCTEUIINX PACUETHBIX 3a/1a4 C UCIIOJIb30BAaHUEM (PU3HYECKUX MOJIEIIEN, TBOPUECKUX
Y IIPAaKTUKO-OPUEHTUPOBAHHBIX 3a/a4;

pa3BUTHE YMEHHM HaOMI0/aTh MPUPOJHBIC SIBJICHUS U BBINOJHATH OIBITHL, JabopaTOpHbIE pabOTHl U
HKCIEPUMEHTAIbHbIE UCCIIEOBAHUS C UCIIOIb30BAHUEM U3MEPUTEIBHBIX PUOOPOB;

OCBOEHHE NMPUEMOB pabOThl ¢ MH(OpMaIe (U3NUECKOro COAepXaHus, BKIOYas MHPOPMALMIO O COBPEMEHHBIX
JTOCTHKEHUSIX (DU3HUKH, aHATN3 U KPUTUUECKOE OICHUBAHUE HH(POPMAIIHIH;



e 3HAKOMCTBO cO cdepamu MNpoPeCcCUOHAIBHON JEATETbHOCTH, CBS3aHHBIMH C (DU3UKOH, U COBPEMEHHBIMU
TEXHOJIOTUSIMHU, OCHOBAaHHBIMH Ha JIOCTHKEHUSIX (PU3NUECKON HAYKHU.

Ha m3yuenue ¢usuku (0a30BbI ypOBEHb) Ha YpOBHE OCHOBHOTO 00IIero obpazoBaHusi oTBoAUTCS 238 dacoB: B 7

Kiacce — 68 yacoB (2 yaca B Hezelno), B 8 kinacce — 68 vacoB (2 gaca B HeAeno), B 9 kimacce — 102 gaca (3 gaca B HEAEIIO).

[Ipenymaraemerii B mporpamme 1o (HU3UKE TEpPedeHb JTab0paTOpHBIX PAOOT W OMBITOB HOCHT PEKOMEHIATEIHHBIN
XapakTep, YIUTEIb JEIaeT BEIOOP MPOBEACHHS JTAOOPATOPHBIX padOT U OMBITOB C YUYETOM WHAMBUIYATBHBIX 0COOCHHOCTEH
00y4Jaronuxcsi, CMCcKa 3KCIEPUMEHTAIBHBIX 33JIaHUM, NPEJIaraéMbIX B paMKaX OCHOBHOTO FOCYJJapCTBEHHOTO SK3aMEHa 110
buzuke.



COIJEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUHU OKPYIKAKILEr0 MUPA.

®dusuka — Hayka o npupoje. ABieHus npupoabl. OU3NYECKUE SIBICHUA: MEXaHUYECKHUE, TEIIOBbIC, AJIEKTPUUYECKUE,
MAarHUTHBIE, CBETOBBIC, 3BYKOBBIE.

dusnveckue BeaudyuHbl. M3mepenue Qusnueckux BenuuuH. dusnyeckue NpuOOpHl. [lorpemHocTh H3MEpeHUi.
MexyHapoaHasi cCucTeMa eIMHUII.

Kak ¢u3uka u 1pyrue ecTeCTBEHHbIC HAYKH U3Y4arOT MIPUPOY. EcTecTBeHHO-HAYyUHBIN METO/ TIO3HAHUS: HAOII0ICHHE,
MMOCTAaHOBKAa HAYYHOT'O BOIPOCA, BBIABIKEHUE THIOTE3, SKCIEPUMEHT IO MPOBEPKE THIOTE3, OOBSICHEHUE HAOII0/1aeMOT0
sBieHus. Onucanue GU3NIeCKuX SIBJICHUH ¢ ITOMOIIBIO MOJICIICH.

Hemoncmpayuu

1. MexaHuueckue, TeIJIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBIICHMUSL.

2. ®usudeckue TpruOOPHI U IPOLIETypa MPAMBIX U3MEPEHHUN aHAJIOTOBBIM U ITU(POBBIM MPUOOPOM.

Jlabopamopnuie pabomul u onvimol.

OrnpenerneHye EeHBI JeISHUS Kbl U3MEPUTEILHOTO0 Mpudopa.

N3Mepenune paccTosTHUM.

N3mepenue 00bEMa KUJKOCTH U TBEPAOTO Tea.

Ornpenenenue pa3MepoB MajbiX TeI.

N3Mepenune Temieparypbl Ipy MOMOIIH KUIKOCTHOTO TEPMOMETPA U JIATUMKA TEMIIEPATYPHI.

IIpoBeaeHue uccienoBaHusl MO MPOBEPKE TMIIOTE3bI: JATBHOCTH MOJIETA MIapuKa, MyIIEHHOTO TOPHU30HTAJIBHO, TEM
OoJbliiie, 4eM OOJIbIIIE BHICOTA ITyCKa.

Pa3znea 2. IlepBoHayajibHbIe CBEJACHUA 0 CTPOCHUM BelllecTBA.

CrtpoeHue BeNIecTBa: aTOMbI U MOJIEKYJIbI, KX pa3Mephl. ONbITHI, JOKA3bIBAIOIINUE TUCKPETHOE CTPOCHHE BEIIECTRA.

A A



JIBm>keHue yacTull BeulecTBa. CBsi3b CKOPOCTH JIBHKEHUS YacTHIL ¢ TeMmrepaTypoil. BpoyHoBckoe nBuxenue, mudpdysusi.
B3anMozeiicTBrE 4acTHIl BEIIECTBA: IPUTSKEHUE U OTTAIIKUBAHHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE Ta30B, JKUIKOCTEH M TBEPABIX (KpUCTAUIMUECKHX) Tell. B3anmocBs3b
MEXTy CBOMCTBAMH BEIIECTB B PA3HBIX arperaTHbIX COCTOSIHHSIX M WX aTOMHO-MOJEKYJISPHBIM CTpoeHHeM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaGmrogenme OpOyHOBCKOTO BYKCHHSL.

2. Habmonenue nuddysun.

3. HaOmronenue siBneHuid, 0ObSICHIIONUXCS MPUTSHKEHUEM UITH OTTAJIKUBAHUEM YacCTHI] BEIIECTBA.

Jlabopamopnwie pabomel u onvimol.

1. OrleHka n1uamMeTpa aToMa METOAO0M PSJIOB (C UCTOb30BaHUEM GoTorpaduii).

2. OnbITHI 10 HAOJIIOICHUIO TEIIOBOI'O PACIIMPEHHUS ra30B.

3. OnbIThI 1O OOHAPYKEHUIO ACHCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3gen 3. JIBU:KeHHEe H B3aUMOAEHCTBHE TeJl.

Mexanuueckoe JBrkeHue. PaBHoOmepHOe M HepaBHOMepHOe aABwkeHue. Ckopoctb. CpenHsisi CKOPOCTh IpHU
HEpPaBHOMEPHOM JIBKEHUU. Pacuér myTH v BpeMEHU JBUKEHUS.

SBnenne uHepnuu. 3aKOH MHEPLUU. B3anmonencTBre Tell Kak NpUYMHA U3MEHEHUs CKOPOCTH ABMKEHMS Ten. Macca
Kak Mepa uHepTHocTH Teina. [lnoTHocTh BenecTBa. CBs3b IIIOTHOCTU € KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00bEMA BEIIECTBA.

Cuna kak XapakTepucTuka B3aumoneucrBus Tes. Cuia ynpyroctd M 3akoH I'yka. M3mepeHue cuiipl ¢ IOMOIIBIO
JUHAMOMETpa. SIBJIIEHHE TATOTeHMsI M cwia TspkecTd. Cuna TsbKecTH Ha Jpyrux IuaHerax. Bec Ttema. HeecomocTs.
CiioxeHune Cuil, HaIlpaBJICHHBIX IO OJHOU NpsMon. PaBHonencTByromas cui. Cuia TpeHus. TpeHne CKOJIbKEHUSI U TPEHUE
nokosi. TpeHue B mpupojie U TEXHUKE.

Hemoncmpauyuu.

1. HaOmroneHne MexaHM4eCcKOoro JBUKEHUs Tea.

2. M3mepeHune CKOpOCTH IPSIMOJIMHEWHOTO JBUKEHUS.

3. HaOmronmenue siBIIeHHUSI HHEPITHH.



4.
5.
6.

Habutoienne n3MeHeHus: CKOpOCTH IIPHU B3aUMOJICHCTBUU TEII.
CpaBHeHHE Macc 110 B3aUMOJICUCTBUIO TE.
CiioxeHne Cuil, HalpaBJIEHHBIX 10 OJHOU MPSAMO.

Jlabopamopnuie pabomul u onvimol.

1.

vk W N

OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO JBMKEHUS (ITapuKa B JKUJIKOCTU, MOJIEIH JIEKTPUUECKOT0 aBTOMOOUIIS U
TaK jJaiee).

Ornpenenenue cpeiHel CKOPOCTU CKOJIBKEHUST OpyCcKa MJIH IIapyuKa M0 HAKJIOHHOMW MJIOCKOCTH.

OrnpeneneHue MIOTHOCTH TBEPOTO TEa.

OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD PacTsDKeHUS (JleopMaliun) npyKUHbI OT TPUITI0KEHHON CHJIBL.

OnbITHL, IEMOHCTPUPYIOITUE 3aBUCUMOCTh CUJIBI TPEHUSI CKOJIBKEHHUS OT Beca Tella U XapaKTepa COMPUKACAIOIINXCSA
ITOBEPXHOCTEMN.

Pa3znen 4. JlaBiieHre TBEPABIX TeJl, dKUAKOCTEH U ra30B.

JaBnenne. CriocoObl YMEHBIIICHUS U yBeNIW4YeHUs napneHus. [laBienne ra3za. 3aBUCUMOCTD JAaBJICHUA Ta3a OT 00bEMa,
TeMIiepatypsl. [lepenada naBieHust TBEPABIMU TEJIAMH, )KUAKOCTIMH U razamu. 3akoH Ilackans. ITHeBMaTnueckue MalvHel.
3aBUCUMOCTbh JIaBJICHUS KUJKOCTU OT IiTyOuHbl. ['mapocratuueckuil mapagokc. CooOuatomuecs cocyasl. ['napaBnuueckue
MEXaHHU3MBI.

AtMmocdepa 3emmu u atmocdepHoe napineHue. [IpudmMHBI CylIeCTBOBaHHS BO3AYIIHONH 0005109ku 3eMin. OTMbIT
Toppuuennu. U3mepenue atMmocepHOro JaBieHHs. 3aBUCUMOCTb aTMOC(EPHOTO JaBJICHHS OT BBICOTHI HaJl YPOBHEM MOPAI.
[Tpubopsb! 115 U3MEpEHUsI aTMOCPEPHOTO TABICHUSI.

JleiicTBHE KMJIKOCTH U Ta3a Ha MOTrpy:KEHHOE B HUX Teslo. BulTankuBaromas (apxumenoBa) cuia. 3aKkoH ApXumena.
[TmaBanue Ten. Bo3gyxomiaBanue.

Hemoncmpauuu.

1.

2
3.
4

3aBUCUMOCTB JIABJICHMSI Fa3a OT TEMIIEPATYPBHL.
Ilepenayda naBiaeHUs KUIKOCTBIO U Ia3oM.
Coobmaromuecs: Cocysl.

I'mapaBnuyeckuii nmpecc.



[IposiBenue peicTBust aTMOCHEPHOTO JIaBJICHHUS.
3aBHCUMOCTh BBITAJIKUBAIOIIECH CHIIBI OT 00BEMA MOTPYKEHHOM YaCTH TeJIa U INIOTHOCTH KUJKOCTH.
PaBeHCTBO BRITAIKMBAIOLIEH CUIJIBI BECY BBITECHEHHOM KUJKOCTH.

© N o w

VYcnoBre mnaBaHMs T IUIABAHHWE WIIM MOTPYKEHUE TEJI B 3aBUCUMOCTH OT COOTHOLICHMS IUIOTHOCTEH Tena U
AKUJKOCTH.

Jlabopamopnuie padbomul u onvimol

1. HccnenoBaHue 3aBUCUMOCTH Beca Teja B BOJIE OT 00BbEMA NOTrPyKEHHOM B AKUAKOCTh YaCTH Tea.

2. OmnpenesieHUe BBITATKABAIOIIEH CHIIBL, JEMCTBYIOLIEN HA TENO, TOTPYKEHHOE B )KUJIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKHBAIOIICH CHUIIbI, JEHCTBYIOIIECH HA TEJIO B )KUAKOCTH, OT MacChl TeJa.

4. OmBITHI, IEMOHCTPUPYIOLTUE 3aBUCUMOCTb BBITAIKUBAIOIICH CHIIBI, IEUCTBYIOIICH HA TEJIO B KUJIKOCTH, OT 00BhEMA

MOrPYKEHHOU B )KUJKOCTh YAaCTH TEJIA U OT MIIOTHOCTHU KHUJIKOCTH.

5. KoHcTpyupoBaHue apeoMeTpa Ui KOHCTPYUPOBAHUE JIOAKU U ONIPEAEIIEHUE €€ TPY30II0IbEMHOCTH.

Pa3nen 5. PaGora u MOIHOCTH. DHEpPrusi.

Mexanuueckas pabora. MOIIHOCTb.

[IpocThie MexaHW3MBIL: pblyar, OJIOK, HaKJIOHHAs IJIOCKOCTh. [IpaBuiio paBHOBecus pbiuara. [IpumeHneHnue mnpaBuia
paBHOBecHs phruara K 0J0Ky. «3omo0toe mpasmio» MexaHnuku. KITJI mpocteix Mexann3moB. [IpocTeie MeXaHU3MBI B OBITY H
TEXHUKE.

Mexannueckas sHeprusa. KuHernueckas W MOTeHIManbHas SHeprus. [IpeBpailieHMe OMHOrO BHJAa MEXaHHYECKOUN
SHEPIruM B ApYror. 3aKOH COXPAHEHUSI SHEPIUU B MEXAHUKE.

Hemoncmpauyuu.

1. IIpuMepbl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomul u onvimol.

1. Ompexenenue pabOThHI CHIIBI TPEHUS NPU PABHOMEPHOM JBUYKEHUU TeJa 1O TOPU30HTATBHOM MOBEPXHOCTH.

2. HccnenoBaHue yciiOBUM PaBHOBECHS pblyara.

3. Hzmepenue KIIJI HakTOHHOM MIIOCKOCTH.

4. H3yuyeHne 3aKOHA COXPAHEHUSI MEXaHUYECKOW JHEPTUU.



8 KJIACC

Paspnen 6. TenuioBbie sIBJICHHA.

OCHOBHBIE TOJOKEHUS MOJIEKYJIIPHO--KUHETUYECKOW TEOpPHHM CTPOEHHMs BemecTtBa. Macca W pa3Mepbl aTOMOB U
MOJIEKYJ. ONBITHI, IOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOW TEOPHN.

Mopnenu TBEPAOrO, >XUIAKOTO W Ta3000pa3HOTO COCTOSHMU BemiecTBa. Kpucrammmueckue u aMop(dHbIe Tena.
OObscHEHHE CBOWMCTB Ta30B, XKHUIKOCTEH M TBEPABIX T HA OCHOBE TOJOKEHUN MOJEKYISPHO--KHHETHUYECKONW TEOPHHU.
CMaunBaHMe U KalWJUIAPHBIE SBICHUSA. TeIIoBOE paciupEeHUE U CKATHE.

Temnepatypa. CBsizb TemmepaTypbl CO CKOPOCTBIO TEIUIOBOTO IBMKEHMs dacTull. BHyTpeHHss sHeprusa. CrnocoObl
W3MEHEHHUs BHYTPEHHEW JHEPIHU: TEIUIonepeaada W coBepiieHrne paboTel. Buabl Teruonepenaun: TETIOMPOBOIHOCT,
KOHBEKIUS, U3IIyYEHHUE.

KonmuecTBo TemnoTel. YaenpHas TEIIOEMKOCTh BellecTBa. TemnooOMeH W TEIUIOBOE paBHOBECHE. Y PaBHEHHE
TerioBoro OanaHca. I[lnaBineHune U OTBepleBaHME KPUCTAJUIMYECKHMX BEIIECTB. YJENbHAas TEIUIOTA ILJIABICHMSL.
[TapooOpa3zoBanue u kouaeHcauusa. Vcnapenue. Kunenuwe. VYnaenbHas temnora mnapooOpa3oBaHMs. 3aBUCHUMOCTh
TEMIIEpaTypbl KAIIEHUS OT aTMOC(EPHOTO JTaBJICHUS.

BnaxuocTts BO3myXa.

OHeprus TOIIMBA. Y JeNIbHAS TEIUIOTA CTOPaHUS.

[Tpunuuns! padots! TemnoBbix asurareneii KI1J| rennosoro apuratens. TenoBble NBUraTeNn U 3alluTa OKpYy Karolien
cpensl.

3aKOH COXPAHEHUS U MPEBPALLIECHUS YHEPTUM B TEIIOBBIX IPOLIECCAX.

Jlemoncmpayuu.

1. HaOmroneHnue OpOyHOBCKOTO JBUKEHHUSL.

2. Habmonenue nuddyszum.

3. HaOmronenue siBaeHUM cMauyMBaHUs U KaWUISIPHBIX SBJICHUM.

4. HalmromeHue TErioBOro pacimpeHust Tell.

5. M3MeHeHue naBieHus ra3a npyu U3MEHEHUH 00bEMA U HarpeBaHUU WM OXJIAXKICHUU.



6. IIpaBuna usmepeHus TeMnepaTypsbl.

7. Bunel Teronepenaydn.

8. OxJaxJeHHE MPU COBEPILICHUU PAOOTHI.

9. HarpeBaHue npu coBepiieHUH paOOThl BHEITHUMHU CHJIAMHU.

10. CpaBHEHHE TETUIOEMKOCTEN PA3JIMYHBIX BEUIECTB.

11. HaGnrogeHue KumeHus..

12. HabnrogeHne mocTosSTHCTBA TeMITepaTyphl IIPH TIABJICHUH.

13. Mojenu TeIUIOBBIX ABUTATEIICH.

Jlabopamopnwie pabomel u onvimol.

OnbITHI 10 OOHAPYIKEHHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO IPUTSHKEHUSI.

OMnbITHI O BRIPAIIUBAHUIO KPUCTAJIJIOB TOBAPEHHOM COJIM WJIM caxapa.

OnbIThI 1O HAOJIIOACHUIO TETJIOBOTO PACIIUPEHUS Ta30B, KUJKOCTEH U TBEPABIX TE.

Ornpenenenue JaBlIeHUs BO3/yXa B Oa/NIOHE HITIPUIIA.

OnbITHL, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JaBJICHUS BO3yXa OT €ro 00bEMa M HAarpeBaHUS U OXJIAXKICHHUS.

[IpoBepka rumoTe3bl JIUHEHHOW 3aBUCUMOCTH JJIMHBI CTOJOUKA KHUIKOCTH B TEPMOMETPUYECKON TpyOKe OT

TeMnepaTyphbl.

Ha6nronenue n3MeHeHnsl BHyTPEHHEH YHEPTUU Tejla B pe3yJIbTaTe TeIuionepeaadn U padoThl BHEITHUX CHJL.

8. HccnenoBanue siBeHUS TEIJI000OMEHA IPYU CMEIIUBAHUH XOJIOTHOM U ropsiueit BObI.

9. OmpeneneHne KOJUYECTBA TEIUIOTHI, IMOJYYEHHOTO BOJOW MpU TEIUIOOOMEHE C HarpeThiM METaUIMYeCKUM
LHAJIMHIPOM.

10. OnpenieneHne yaenbHON TEMIOEMKOCTH BEIIECTBA.

11. MccnenoBanue mpoiiecca UCrapeHust.

12. OnpeneneHre OTHOCUTENIBHOM BIAXKHOCTH BO3yXa.

13. OnpeneneHre yaeabHON TEIIOTHI MIABICHUS JIbA.

Pazgen 7. JjiekTpuyecKHe 1 MATHUTHBIE SIBJICHUS.
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Onextpuszanms Ten. [IBa poma 2IEKTpUYECKHX 3apsaoB. BsaumonencTBue 3apshKeHHBIX Tel. 3akoH Kyiona
(3aBUCUMOCTD CHJIBI B3aUMOJACHCTBUSI 3apSYKEHHBIX TEJ OT BEJIMUYMHBI 3apSAI0B U PACCTOSHUS MEX]y TEJIaMH).

Onextpuyeckoe mnose. Hanpssk€HHOCTh 37eKTpudeckoro mnois. [IpuHIun cyneprno3uiuu 3JIeKTpUYecKUuX mnojed (Ha
KaueCTBEHHOM YPOBHE).

Hocutenu 3yIeKTpUYECKUX 3apsAoB. OJIEMEHTapHbId d3iekrpuuyeckuil 3apsn. Crpoenue aroma. IIpoBogHukM u
JTUBJIEKTPUKHU. 3aKOH COXPAaHEHHUs 3JIEKTPUUECKOTO 3apsa.

DIJIEKTPUYECKU TOK. YCJIOBHUS CYIIECTBOBAHUS SJICKTPUUECKOTO TOKA. VICTOYHMKM TOCTOAHHOTO TOKa. JlencTBust
ANEKTPUYECKOr0 TOKA (TEIJIOBOE, XUMUYECKOE, MATHUTHOE). DIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckasd nenb. Cuna Toka. OeKTpuueckoe HampspkeHue. ConpoTHBIEHHE IPOBOJHHKA. Y IEJIBHOE
CONPOTHUBJIEHUE BenlecTBa. 3akoH Oma s yyactka nenu. [lociaenoBarensHoe U napauiesIbHOE COEIMHEHHUE TPOBOIHUKOB.

Pabota W MOIIHOCTH ANEKTPUYECKOro TOKa. 3akoH Jlxoyns—JleHma. OnexkTpuyeckue LEeNM W MOTPeOHUTENn
AIIEKTpUYECKO SHEpTUH B ObITY. KopoTKoe 3ambIKaHME.

[locTrosiHHBIE MarHUTHL. B3anMoaelcTBHE MOCTOSTHHBIX MAarHMTOB. MarHuTHoe moisie. MarHuTHOE Moje 3eMJIM U €Tr0
3HA4YCHHE Il KU3HMU Ha 3emuie. OnblT Opcrena. MarHuTHOE NOJIE JIEKTPUYECKOro TOKa. IIpuMeHeHne 31IeKTpOMarauToB B
TeXHUKe. JlefiCTBME MAarHUTHOTO MOJS Ha MPOBOJHHUK C TOKOM. OJEKTPOABHUIATENb IOCTOSHHOIO TOKa. Mcmonws3oBaHue
ANEKTPOABUTATEIEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OmnsiTel @apages. SBnenue snekrpoMaruuTHOW HHAYKIUU. [IpaBuno Jlenna. Dnekrporeneparop. CrocoObl momydeHus
AIIEKTPUYECKON SHEPTUU. DIIEKTPOCTAHLINN HA BO30OHOBIIIEMbIX HCTOUHUKAX SHEPTUU.

Hemoncmpauyuu.

DnexTpu3anus Tell.

JIBa poaa 3JIEKTPUYECKHX 3apsIA0B U B3aUMOJICHCTBUE 3aPSHKEHHBIX TEIN.
Y CTpONCTBO M JEHUCTBUE MIEKTPOCKOIIA.

DnexTpocTaTnyecKas UHAYKIUS.

3aKOH COXPAHEHMS JIEKTPUYECKHUX 3apsI0B.

[IpOBOTHUKY U TUAJIEKTPUKH.

MonenupoBaHue CUIIOBBIX JIMHUM JJIEKTPUYECKOTO MOJIS.
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8. M CTOYHMKM IMOCTOSIHHOTO TOKA.

9. JlencTBUs 3NEKTPUUECKOTO TOKA.

10. DNEKTPUUYECKUN TOK B JKUJIKOCTH.

11. ['a30BbIi pa3psI.

12. I3MepeHne Cuibl TOKa aMIepMeTpOM.

13. I3MepeHune 2JIeKTpUUECKOro HAMPSHKEHUSI BOJIBTMETPOM.

14. Peoctar u mara3uH CONPOTUBIICHUM.

15. B3aumoielicTBHE MOCTOSHHBIX MarHUTOB.

16. MoaenupoBaHUEe HEBO3MOKHOCTH Pa3/iCICHHUsI OJIFOCOB MarHura.

17. MoaenupoBaHUE MarHUTHBIX MOJIEH MTOCTOSHHBIX MAarHUTOB.

18. OmbIT Dpcrena.

19. MarHuTHOE MOJI€ TOKA. DJIEKTPOMArHurT.

20. JleficTBME MAarHMTHOTO TOJISI HA MPOBOIHUK C TOKOM.

21. DIEKTPOABUTATENIb TOCTOSSHHOTO TOKA.

22. UccnienoBaHue SIBICHUS 3JIEKTPOMArHUTHOM MHIYKIMH.

23. OnbiTel Papages.

24. 3aBUCUMOCTb HaMpaBJICHUS UHIYKIIMOHHOTO TOKA OT YCJIOBUI €ro BO3SHUKHOBEHUSI.
25. DIIEKTPOTre€HEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnvie pabomel u onvimol.

OnbITHI IO HAOIOACHUIO JISKTPHU3ALUH TEJI MHIYKIIUEH U TIPU COTPUKOCHOBEHUH.
Uccnenosanue neiicTBUsI 3JIEKTPUUYECKOTO MOJISl HA MPOBOJHUKHU U IUJICKTPUKH.
COopka u mpoBepKa padOThI IMEKTPHUUECKOHN IIETH MOCTOSHHOTO TOKA.

N3Mepenue u peryampoBaHue CUJIbl TOKA.

N3Mepenne u peryampoBaHue HAPSKCHUS.

HccnegoBanue 3aBUCUMOCTH CUJIBI TOKA, HIYIIETO YEPE3 PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U HANPSHKEHUS Ha
pes3ucrope.
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10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD 3JIEKTPUUYECKOIO CONPOTHUBIICHHS IPOBOJHUKA OT €ro JJIMHBI, IUIOIAIN
IIOTNIEPEYHOT0 CEYEHUS U MaTepraa.

[IpoBepka mpaBuiIa CI0KEHHS HAIPSHKEHUI MTPU NTOCIIEI0BATEIBHOM COEMHEHUU IBYX PE3UCTOPOB.

[IpoBepka mpaBuia sl CUIIbI TOKA MPH MAPaUIETbHOM COEIMHEHUH PE3UCTOPOB.

Omnpenenenne pabOThHI SIEKTPUUECKOI0 TOKA, UIYILIETO Yepe3 PE3UCTOP.

OnpeneneHre MOIHOCTH AIEKTPUUECKOT0 TOKA, BBIIEISIEMOM Ha PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYLIETO YEPE3 JIAMIIOUYKY, OT HAIPsHKEHUs Ha HEl.

Omnpenenenune KIII narpeBaTens.

HccenenoBanre MarHUTHOTO B3aUMOJCMCTBUS TOCTOSIHHBIX MAarHUTOB.

N3ydyeHre MarHuTHOTO MOJISl HOCTOSIHHBIX MarHUTOB MIPU UX OOBbEIMHEHUU U Pa3/ICIICHUN.

HccnenoBanne AeCTBUA SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThI, 1€MOHCTPUPYIOLIME 3aBUCUMOCTb CHJIbI B3aUMOJECUCTBHUS KAaTYIIKHM C TOKOM M MarHuTa OT CHJIBI TOKa U
HaIlpaBJICHUS TOKA B KAaTyIIKE.

N3yyeHue AeiCTBUS MarHUTHOT'O MOJISl HA IPOBOJHUK C TOKOM.

KoHncTpyupoBanue u usyueHue padoThl 31EKTPOABUTATENSL.

N3mepenne KII/] anexTpoaBuraTenbHON yCTAaHOBKH.

OnbITbl MO MCCIEIOBAHUIO SIBJICHUS AIIEKTPOMAarHUTHOM MHAYKLIMH: HCCIEJOBAHUE HW3MEHEHUN 3HAa4YeHUs U
HaIlpaBJIEHUS UHIYKIMOHHOTO TOKA.

9 KJIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexannueckoe aBrxkeHue. MarepuanbHas Touka. CucrtemMa orcu€ra. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBHXKECHUSI.
PaBHOMepHOE npsIMOMHENHOE JIBMKeHUEe. HepaBHOMEpHOE NpsAMOIMHEHHOE BHKeHUE. CpelHssi 1 MTHOBEHHAs CKOPOCTh
TeJa IPU HEPABHOMEPHOM JIBUKEHUU.

Yckopenue. PaBHOycKOpeHHOE TIpsMONIMHEHOE ABMkeHue. CBoOomHOE nageHue. OnbITel [ anwes.



PaBHOMepHOEe gABMKeHHME MO OKpyxkHOcTU. [lepmon u wactora oOpamieHus. JIuHeitHass W yrjaoBast CKOpPOCTH.
I{eHTpOoCTpEMHUTENIBHOE YCKOPEHHUE.
IlepBsii 3ak0oH HptoToHa. Bropon 3akon Herotona. Tpetuit 3axkon Herotona. [IpuHiun cynepno3unuu cul.
Cuia ynpyrocrtu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUS CKOJIBKEHUS, CUjla TPEHUS ITOKOs, IPYTUe BUAbI TPEHHUS.
Cuna TSXKECTH U 3aKOH BCEMHUPHOTO TATOTEHUs. Y CKOpeHHEe CBOOOIHOro najeHus. Jpmwxenue miaaHetr Bokpyr ConHua.
IlepBas kocMHu4ecKast CKOPOCTb. HeBECOMOCTH U IEpErpys3KH.
PaBHOBecue MatepuanbHON TOYKH. AOCOMIOTHO TBEpHOE Teino. PaBHOBecnme TBEPAOrO Tena ¢ 3aKPETUIEHHONW OCHIO
BpameHnust. MomeHT cunsl. LleHTp TsokecTH.
Nmmynsc Tena. U3meHenne umnyibsca. IMITysnbC crilbl. 3aKOH COXPAaHEHUs UMITYJIbCa. PEakTHBHOE IBUYKEHUE.
Mexannueckass pabota ¥ MouHOCTb. Pabora cun TsKecTH, ynpyroctw, TpeHus. CBsA3b 3HEPrUM U PpabOTHI.
[loTeHnmManbHass >HEPrUs Tejla, NMOAHATOTO HAJ MOBEPXHOCTBHIO 3eMiM. [loTeHnManbHas HSHEPrUs CHKATOW MPYKUHBI.
Kunernueckas sHeprus. Teopema 0 KHHETHYECKOM SHEPTUN. 3aKOH COXPAHEHNS MEXAHUYECKOW SHEPTUH.
Hemoncmpauuu.
HabitoieHne MexaHn4eckoro JBUKEHHS Tejla OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.
CpaBHeHHME ITyTEN U TPACKTOPUI ABUKEHUS OJTHOTO U TOT'O K€ TeJIa OTHOCUTENBHO Pa3HBIX TEJ OTCUETA.
N3mepenne cKkOpOCTH U YCKOPEHUS TPSIMOJIMHENHOTO IBUKEHUS.
HccnenoBanne npu3HAKOB PABHOYCKOPEHHOTO IBUKEHUS.
HabutoieHne 1BMKEHUS TeNa Mo OKPY>KHOCTH.
HaGntonenne MexaHMYeCKUX SIBJICHUM, MPOUCXOASIIUX B cucreMe oTcuéra «Tenexka» mpu €€ paBHOMEPHOM U
YCKOPEHHOM JIBUKEHUH OTHOCUTENIBHO KaOMHETa (DU3HUKHU.
7. 3aBUCUMOCTb YCKOPEHMS T€JIa OT MACCHI T€Ja U JCUCTBYIOIIEH HA HETO CUJIBI.
8. HalGmronenue paBeHCTBA CUIT IIPH B3aUMOICHCTBUU Tell.
9. M3MeHeHue Beca Tena IpU YCKOPEHHOM JIBH)KCHHH.
10. [lepenada uMIrynbca npy B3auMOJAECHCTBUU TEIL.
11. [IpeobpazoBanus 3HEPTUM NIPU B3aUMOIECHCTBUH TEJL.
12. CoXpaHEHHME UMITYJIbCA IIPU HEYIIPYTOM B3aUMOJEHCTBUH.
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13. CoxpaHeHre UMITYJIbca IPU a0COITIOTHO YIIPYTOM B3aUMOICHCTBUU.

14. HaGnrozieHre peakTUBHOTO JABUKCHUSI.

15. CoxpaHeHHe MEXaHUYECKOW SHEPTrUU MPU CBOOOJHOM IMA/ICHUH.

16. CoxpaHeHHE MEXaHWYECKOM SHEPTUH MPHU JBMKECHUU Teja o1 JSUCTBUEM MPY>KUHBI.

Jlabopamopnwie pabomel u onvimol.

1. KoncTpyunpoBanue Tpakrta sl pa3roHa U JaJlbHEHIIEr0o paBHOMEPHOTO ABUKEHHUS IIIAPUKA UITU TEIEKKH.
Ornpenenenue cpeHel CKOPOCTU CKOJIbKEHUST OpyCcKa WU ABMYKECHUS IIAPUKA MO HAKJIIOHHOM MJIOCKOCTH.
Ornpenenenre yCKOPEHUsI Tejla MPU PaBHOYCKOPEHHOM JIBUKEHUHU 110 HAKJIOHHOM TIOCKOCTH.

WccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU IIPU PAaBHOYCKOPEHHOM JIBIXKEHUU 0€3 HayaIbHOU CKOPOCTH.
[IpoBepka rumoTe3bl: €Clu MPU PaBHOYCKOPECHHOM JABUKEHUU 0€3 HAYAJIbHOW CKOPOCTH ITYTH OTHOCSITCS KakK psij
HEUETHBIX YHCEJI, TO COOTBETCTBYIOIINE TPOMEXKYTKH BPEMEHHU OJIMHAKOBHI.

UccnenoBanue 3aBUCUMOCTU CUJIBI TPEHUS CKOJIBKEHUSI OT CHJIbl HOPMAJIBLHOTO JIABJICHMUSI.

Omnpenenenre kodhPuIueHTa TPEHUS CKOJTBKEHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

Omnpenenenre padbOThHI CUIIbI TPEHUS MTPU PABHOMEPHOM JBUKEHUU TeJla M0 TOPU3OHTAIBHON MTOBEPXHOCTH.

10. Ompenenenne pabOTHl CHIBI YIPYTOCTH MPU MOABEME T'py3a C HCIONH30BAHWEM HETIOJIBIKHOTO M TIOJIBIIKHOTO

vk W N
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OJIOKOB.

11. MI3y4yeHune 3aKk0oHa COXPAHEHUS SHEPTUU.

Pa3gen 9. Mexannuyeckue KoJieOaHUS U BOJIHbI.

KonebarenbHoe nBmwxkeHne. OCHOBHBIC XapaKTEPUCTUKHU KOJIEOAHUM: TIEPHO/I, YaCTOTa, aMIUIUTY1a. MaTeMaTHYeCKUil U
NpY>XKUHHBIN MasTHUKU. [IpeBpaliieHre 3Heprun npu KoyiedaTeIbHOM JIBUKEHUU.

3aryxaromue KojeOaHus. BreiHykmeHHble koneOanus. Pezonanc. Mexanmdeckuwe BOJHBI. CBOWCTBa MEXaHUYECKHX
BOJIH. [IpomoJibHBIE M TMOMNEpPEUYHbIE BOJIHBL. [[JIMHA BOJHBI M CKOPOCTh €€ paclpoCTpaHCHUs. MexXaHM4YeCKHE BOJIHBI B
TBEPJIOM TEJIC, CEHCMUYECKUE BOJIHBI.

3ByK. ' poMKOCTB 3ByKa U BbIcOTa TOHA. OTpaxkeHue 3Byka. MHDpa3ByK U yiabTpa3ByK.

Jlemoncmpayuu.



Hab6nronenue xonebanuii Te1 Mo ASHCTBUEM CHUIIBI TSYKECTH U CHIIBI YIIPYTOCTH.
Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPY>KUHE.
HaGnronenue BeIHYKIEHHBIX KOJICOaHUI 1 pe30HaHCA.
Pacnpoctpanenue npo10bHBIX U MONEPEYHbIX BOJIH (Ha MOJIETIN).
Hab6nroneHnue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTUYECKHI pE30HAHC.
ﬂaﬁopamopubw pabomul u onvimeol.
Ornpenenenre 4acTOThI U MEPHOJIa KoJIeOaHUM MaTEMaTUUYECKOTO MasiTHUKA.
Omnpenenenre 4acTOTHI U Mepuoja KoJieOaHUN MPYKUHHOTO MasTHUKA.
HccnenoBanue 3aBUCUMOCTH TIEpHOJIa KOJICOAHHH MOBEMIEHHOTO K HUTH TPy3a OT JJIUHBI HUTH.
HccnenoBanne 3aBUCUMOCTH TIepHO/Ia KOJICOaHM MPYKHHHOTO MasiTHUKA OT MacChI Tpy3a.
[IpoBepka HE3aBUCUMOCTH TTEpHO/aa KoJieOaHUH Tpy3a, TOIBEIICHHOTO K HUTH, OT MacChI Tpy3a.
OnBITBL, JAEMOHCTPUPYIOIIAE 3aBUCUMOCTH TEpHUOAa KOJICOAaHWN TPYKUHHOTO MasTHHKA OT MacChl Tpy3a H
AKECTKOCTH MPYKUHBIL.
7. 3mepenue yckopeHus CBOOOHOTO MaJCHUSI.
Paszpgest 10. Di1eKTpOMAarHuTHOE 10J1€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DIJIEKTPOMArHUTHOE  MOJIE.  DJIEKTPOMAarHuTHbIE  BOJHBI.  CBOWCTBA  AlEKTpOMarHWTHBIX  BodH.  [llkana
AIEKTPOMAarHUTHBIX BOJIH. MICIIONBb30BaHUE IIEKTPOMArHUTHBIX BOJIH JIJIsI COTOBOM CBSI3U.
DneKTpoMarHuTHas rnpupoaa cseta. CkopocTh cBeTa. BoTHOBBIE CBOKCTBA CBETA.
Hemoncmpauyuu.
1. CBoNCTBa 3JIEKTPOMAarHUTHBIX BOJIH.
2. BoJHOBBIE CBOKCTBA CBETA.
Jlabopamopnwie pabomel u onvimol.
1. M3yuyeHue CBONCTB AJIEKTPOMATHUTHBIX BOJIH C MOMOIIbIO MOOMIILHOTO TenedoHa.
Pazgen 11. CBeToBble SIBJICHHS.

I
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JIlyueBass mozenb cBera. Mcrounuku cBeta. [IpsmomnuHeitHoe pacnpocTpaneHue cera. 3atmeHusi ConHua u JIyHBL
Otpaxxenue cBeta. [Iimockoe 3epkano. 3aKOH OTPa)KEHHUs CBETA.
[Ipenomiienue cBera. 3akoH mpenomsieHus: cBeta. [loiHOe BHyTpeHHee OoTpakeHue cBeTa. Mcrmosib30BaHHUE MOJHOTO
BHYTPEHHETO OTPAXKECHUS B ONITUYECKUX CBETOBOJAX.
Jlunza. Xon myueit B nun3e. Ontuueckas cucrema Qoroarmapara, MUKPOCKOINa U Teieckona. ['J1a3 kak onTudeckas
cucremMa. bam3opyKkocTh U JalnbHO30PKOCTb.
Pasnosxxenue 6emoro csera B criekTp. OnbiTel HptoToHa. CrioskeHre CeKTpalbHBIX IIBETOB. Jlucepcust cBeTa.
Hemoncmpauuu.
[IpsamMomnrHEetHOE pacpOCTPaHEHHE CBETA.
OTtpaxeHue cBeTa.
[Tomydenue n300pakeHnii B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
IIpenomnenue cBera.
OnTHYecKuii CBETOBO/I.
Xox mydeii B coOuparoiei JInHse.
XoJ1 1y4el B pacCEerBarOIIECH JIMH3E.
[Tomrydenue n300pakeHnid ¢ TOMOIIBIO JINH3.
[TpuHuun aeiictBus hoToanmnapara, MUKpPOCKOIA U TEJIECKOMA.
10. Moaens ri1asa.
11. Paznoxenue 6emoro cBera B CIEKTp.
12. [lomy4yenue 6em0ro cBeTa MpH CIOKEHUHU CBETAa Pa3HBIX I[BETOB.
Jlabopamopnuie pabomuel u onvimol.
1. HccnenoBaHue 3aBUCUMOCTH yTila OTPaXKEHUs] CBETOBOTO JIyda OT yrja HaJeHHsl.
2. M3yueHue xapakTepUCTHK U300paKEHUS MPEMETA B TUIOCKOM 3epKajie.
3. HccnepgoBaHue 3aBUCUMOCTH yTiia MPEJIOMIIEHUSI CBETOBOIO JIy4a OT yIjla NaJeHUs Ha TPAHULIE «BO3AYX—CTEKIIO».
4. Tlomydenue n300pakeHUI C MOMOIIBIO COOMPAIOIIEH JTUH3HI.
5. Ompenenenne (pOKyCHOTO PACCTOSHUS U ONITUYECKOM CHIIBI COOMPAIOIIEH JINH3HI.
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6.
7.

OnBITHI IO Pa3JI0KCHUIO OeJroro cBeTa B CIICKTD.
OnBbITHI IO BOCIIpUATHIO LIBCTA IIPCAMCTOB IIPH UX Ha6JIIOI[eHI/II/I 4Cpe3 IIBCTOBLIC (bI/IJ'IBTpBI.

Paszpnes 12. KBanTtoBbie siBJICHHS.

Omnsitel Pesepdopna u nmnanerapuas moaens atoma. Moaens atoma bopa. Hicnyckanue u MOTJIOIIEHHE CBETa aTOMOM.
KBanTbl. JIMHEHYATHIE CIEKTPBI.

PanuoaktuBHOCTE. Anb(a-, 6eTa- 1 raMMa-u3iaydeHus. CTpoeHue aToMHOTO sipa. HykiaoHHas Mozesib aTOMHOTO sjipa.
N3otonsl. PannoaktuBHbIe npeBpaienus. llepuoa nomypacnaga aTOMHBIX sa€ep.

SAnepHble peakivy. 3aKOHBI COXPAHEHUS 3aPAA0BOTO U MaCCOBOTO YUCEN. DHEPTHUS CBI3U aTOMHBIX siaep. CBs3b Macchl
v Hepruu. Peakiuu cuHTes3a u aeneHus anep. Mcrounuku sneprun CostHIa U 3BE3 L.

SAnepnas sHepreTuka. /IedcTBus paguoakTUBHBIX U31yYECHUHN Ha )KUBBIE OPTaHU3MBI.

Hemoncmpauuu.

1
2
3
4.
5
6.

CrexTpbl U3Ty4eHUS U MOTJIOMIECHUS.

CrexTphl pa3IuyHbIX Fa30B.

CnekTp Bogopo/a.

Habmronenue TpekoB B kamepe BuibcoHa.

Pabora cuéTunka HOHU3UPYIOUIUX U3ITYYEHUH.

Peructpanus uznydeHus NpupoaHbIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnwie pabomel u onvimol.

1.
2.
3.

Ha6nrosieHue CrulonIHbIX U JIMHEWYATHIX CIIEKTPOB U3IIYYCHHUS.
WccnenoBanue TPEKOB: U3MEPEHUE IHEPTUU YACTHIIBI IO TOPMO3HOMY IyTH (110 hoTorpadusm).
N3mepenne paguoakTUBHOTO (hOHa.

IHoBTOpUTEIBLHO-00001HAOIMH MOAYIb.

[ToBTOpPUTENHEHO--00001IAOLIUIT MOTYJIb IPEAHA3HAUEH JUIsI CUCTEMATU3alUY U 0000IIEHNS IPEAMETHOTO COIEPKAHUS
U ONbITA JESATENbHOCTH, MPUOOPETEHHOrO NMpPHU M3YyYEHUH BCEro Kypca (U3MKH, a TaKXKe JJs MOJATOTOBKH K OCHOBHOMY
roCy/1apCTBEHHOMY 3K3aMEHY 110 (PU3UKE JUIsl 00yJaroMXcsl, BBIOPABILKX 3TOT YU€OHBIN MTPEeIMET.



IIpy u3yd4eHUH NAHHOTO MOIYJIS PEaNUu3YyIOTCA U CHUCTEMATU3UPYIOTCSA BHUIBl ACATEIBHOCTH, HA OCHOBE KOTOPBIX
o0OecrieunBaeTcs JOCTHKEHUE NPEIMETHBIX U METAaNpeAMETHBIX IUIAHUPYEMBIX pPE3yJbTaTOB OO0yuyeHUs, (opMupyeTcs
€CTECTBEHHOHAY4YHAasi TPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCIICIOBAHMS SIBJICHUM IPUPOJBI U TEXHUKHU, OBJIAJECHUE
YMEHUSIMH OOBSCHATH (PU3UUECKHE SIBICHUS, IPUMEHSS MMOYYCHHbBIC 3HAHUA, PEIIaTh 3a/1a4d, B TOM YHCIIE KaueCTBEHHBIC U
JKCIIEPUMEHTAIIbHBIEC.

[IpyHIMNIHATBHO JAESTENBHOCTHBIN XapakTep MAAHHOIO pasjeia pealn3yeTcss 3a Cu€T TOro, 4ro oOydarommecs
BBITIOJIHSAIOT 3aJ1aHKs], B KOTOPBIX UM IMPEIIaracTCs:

HA OCHOBE IMOJIYYCHHBIX 3HAaHUN Pacro3HaBaTh U HAYYHO OOBSACHATH (PU3NUYECKUE SIBICHUS B OKPYKAIOIIEH MPUPOJIE U
IIOBCEIHEBHOM KU3HU;

UCIIOJIb30BaTh HAy4yHbIE METOJbl HMCCIEAOBAHUA (PU3MUECKUX SIBICHUN, B TOM 4YHCIE Ji1 MPOBEPKU THUIOTE3 U
ITOJIyYEHHS TEOPETUUECKNUX BBIBOJIOB;

OOBSACHATh HAyYHbIE OCHOBBI HamOoOJiee BaXKHBIX JOCTHXKEHHI COBPEMEHHBIX TEXHOJIOTHI, HalpuUMeEp, MPAKTUYECKOTO
WCIIOJIBb30BaHUs PA3IMYHBIX NCTOYHMUKOB DHEPIMU HA OCHOBE 3aKOHA NMPEBPALICHUS U COXPAHCHHS BCEX M3BECTHBIX BHUJIOB
DHEPIUHu.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE OCHOBHOI' O
OBHIEI'O OBPA30BAHUA

I/I3y‘-ICHI/I€ (bI/IBI/IKI/I Ha YPOBHC OCHOBHOI'O O6HI€FO O6pa3OBaHI/IH HaIlpaBJICHO Ha JOCTHIXCHHUC JIMYHOCTHBIX,

MCTAIIPCAMCTHBIX W ITPCAMCTHBIX O6pa30BaT€JIBHBIX PE3YyJIbTATOB.

B pesynbrare uzydenus Gu3NKM HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus y 00ydaromerocst OyayT copMUPOBaHBI

cleayromue JMIYHOCTHBIC PE3YJIbTAaThl B HaCTU:!

1) IaTPHOTHYECKOr0 BOCIIUTAHUS:

— IPOSIBJICHHE UHTEPECa K UCTOPUHU U COBPEMEHHOMY COCTOSTHUIO POCCUICKOM (hM3HUECKOM HayKH;

— IIEHHOCTHOE OTHOIIICHUE K IOCTHYKCHHUSAM POCCUUCKUX YIEHBIX--(U3UKOB;

2) rpamaaHCKOro M IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXJECHUU OOIIECTBEHHO 3HAYMMBIX M 3TUUYECKHX MPOOJIEM, CBSI3AHHBIX C
MPAKTUIECKUM MPUMEHEHHUEM JTOCTIKCHUH (PU3HUKH;

— OCO3HAaHME BaXKHOCTU MOPAIbHO--3TUUECKUX TPUHIIUIIOB B ACATEILHOCTH YUEHOTO;

3) 3cTeTH4eCKOr0 BOCIIUTAHMS:

— BOCIIPUSITHE OSCTETUYECKUX KauyecTB (PU3NYECKOW HayKu: €€ TapMOHUYHOTO TOCTPOEHHS, CTPOrOCTH, TOYHOCTH,
JJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOT'0 MO3HAHUSA:

— OCO3HaHHE IIEHHOCTH (PU3MYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI Pa3BUTUS TEXHOJIOTHUH,
BAKHEMIIEN COCTABIAIOIIEN KYyIbTYPBHIL;

— pa3BUTHE HAYYHOU JTH0003HATEIBLHOCTH, HUHTEPECA K UCCIIEI0BATEIBCKON NEATEIbHOCTH;

5) dopmupoBaHus KyJbTYPHI 310POBbS H 3MOLMOHAJIbHOIO 0JIATONIOTy YU

— OCO3HaHHWE IIEHHOCTH 0e30macHOro oOpas3a >KM3HM B COBPEMEHHOM TEXHOJIOTMUYECKOM MHpE, Ba)KHOCTH IPaBUII
0e30macHOr0 TOBEJACHUS Ha TPAHCIOPTE, Ha JOpOrax, ¢ AJICKTPHUYCCKUM W TETUIOBBIM OOOPYIOBAHMEM B JIOMAITHUX
YCIOBUSIX;

— c(hOpMUPOBAHHOCTH HaBBIKA pedIeKCHH, TPU3HAHKE CBOETO MpaBa Ha OIIMOKY U TAKOT0 K€ MpaBa y JIPYroro 4eioBeKa;



e 6) TpyaOBOIO BOCIIMTAHMS:

e — aKTUMBHOE y4yaCTHE B PEIICHUU MPAKTHUUYECKUX 3a/ay (B paMKaxX CeMbH, 00pa30BaTEIbHON OpraHu3aluu, ropojaa, Kpas)
TEXHOJIOTUYECKON U COLIMAIbHON HANPaBI€HHOCTH, TPEOYIOIIUX B TOM YUCIE U (PU3NYECKUX 3HAHMIA;

e — UHTEpEC K IPAKTHUECKOMY U3YUEHHIO MPOECCHil, CBSI3aHHBIX C (PU3UKOIL;

e 7) 3K0JIOTHYECKOI0 BOCIIMTAHUS:

e — OpHEHTalMs HAa NPUMEHEHHE (PU3UYECKUX 3HAHUW JIJIsl pelIeHUs 3a/1a4 B 00JacTH OKPYKAIOIIEH CPE/bl, MNIAHUPOBAHUS
IIOCTYIIKOB U OLIEHKU UX BO3MOKHBIX ITOCJIEACTBUN U1 OKPYKAIOLEH CPE.Ibl;

e — OCO3HaHUE I00aIBHOIO XapaKTepa dKOJOTHUYECKUX TPOOJIEM U IMyTeH UX pELeHUS;

e §)azmanranum K M3MEHSIOIIUMCH YCJIOBUAM COUMAIBHON U IPUPOAHOI Cpelbl:

e — MOTPEOHOCTh BO B3aUMOJEHCTBUU IPU BBINOJHEHUU MCCIEIOBAHUA W TPOEKTOB (PU3NYECKOM HANpaBICHHOCTH,
OTKPBITOCTH OIBITY W 3HAHUSM JPYTHX;

e — IOBBILICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 NMPAKTUUYECKYIO IEATEIbHOCTD;

e — MOTPEOHOCTH B ((OPMUPOBAHUH HOBBIX 3HAHUI, B TOM YHCIIe (OPMYIUPOBATH UJIEU, TOHATHUS, TUIIOTE3BI O PUINYECKHUX
00BEKTaX U ABICHUSIX;

e — OCO3HaHUE Ae(PUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHN B 00s1acTH (PU3HKH;

e — IJJAHUPOBAHHUE CBOETO PAa3BUTHUSA B MPUOOPETEHNN HOBBIX (DU3UUECKUX 3HAHUI;

e — CTPEMJICHHE AaHAJU3UPOBATh W BBIABIATH B3aMMOCBSI3U MPHUPOABI, OOIIECTBA M HKOHOMHUKHM, B TOM YHCIE C
UCTIONb30BaHUEM (PU3NYECKUX 3HAHMIA;

e — OLIEHKA CBOUX JCHCTBUH C YUETOM BIMSHUS HA OKPYKAIOLIYIO CPEIY, BOZMOKHBIX TJTOOATBHBIX MMOCIEICTBHIA.

METAIIPEAMETHBIE PE3YJIBTATDI

B pesynbpTaTe ocBOCHHUS MporpaMMEbl 1Mo (HU3MKE HA YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHUSA y 00ydaromerocs OyayT
chopMHpPOBaHB MeTamnpeIMeTHbIe Pe3yJbTaThl, BKIIOUYAIOIINE ITO3HABATCIbHBIC yHUBEPCAIbHBIC YYECOHBIC ICHCTBUS,
KOMMYHUKATHUBHBIC YHUBEPCATbHBIC YICOHBIC JCHCTBUSA, PETYISITUBHBIC YHUBEPCATbHBIC YICOHBIC JCHCTBU.



Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

Ba3oBble Jiornueckue AeiicTBUA:

BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHbIC TPU3HAKN OOBEKTOB (SIBICHUN);

yCTaHABJIMBATh CYIIECTBCHHBIA MMPU3HAK KJIacCU(UKAIIUN, OCHOBAHUS 11 000OIIECHNS U CPAaBHCHUS,

BBISIBIISITH 3aKOHOMEPHOCTH M TIPOTUBOPEYHSI B pacCMAaTPUBAEMbIX (haKTaX, JaHHBIX U HAOIIOACHUSIX, OTHOCSIIIUXCS K
(UBUYECKUM SIBIICHUSIM;

BBISIBIISITh TIPUUMHHO--CJICJICTBEHHBIE CBSI3U MPHU M3YYEHUU (PU3MUECKHUX SIBIICHUW M IMPOIIECCOB, JENaTh BHIBOJBI C
UCIIOJb30BAaHUEM JEAYKTUBHBIX W HWHIYKTHUBHBIX YMO3AKJIIOUEHHM, BBIIBUraTh THUIOTE3bl O B3aUMOCBS3SX
(bU3UYECKUX BEJIMYUH;

CaMOCTOSITEJIbHO BBIOMpaTh CHOCO0 perieHus: yueOHou (u3nueckoil 3aauu (CpaBHEHHWE HECKOJIbKUX BapUAHTOB
pelieHusi, BLIOOp HanboJiee MOIXOASIIETO ¢ YUETOM CaMOCTOSITEILHO BBIJACICHHBIX KPUTEPUER).

Ba3oBnle ucciienoBarejLCcKue 1eMCTBUA:

HCII0JIb30BaTh BOMPOCHI KaK UCCIEI0OBATEILCKU MHCTPYMEHT MO3HAHUS,

MPOBOAUTH MO CAMOCTOSITEIbHO COCTaBJIEHHOMY IUIaHY OIIBIT, HECIOXKHBIN (PU3NUECKUN SKCIIEPUMEHT, HEOOJIbIIOE
uccae0BaHue PU3MUECKOTO SIBICHUS;

OIlCHWBAaTh Ha TMPHUMEHUMOCTh M JIOCTOBEPHOCTh HMHGMOPMAIIUIO, TOJYYECHHYIO B XOJI€ MCCIICIOBaHUS WU
AKCIICPUMEHTA;

CaMOCTOSITENIbHO (POpMyIupoBaTh OOOOIIEHUS W BBIBOJBI IO pe3yjibTaTaM MPOBEAEHHOTO HAOJIOJICHHS, OIBITA,
HCCJICIOBAHNUS;

MIPOTHO3UPOBATh BO3MOXKHOE MajJbHEHIee pa3BUTHE (PU3NUECKHUX IMPOIECCOB, a TAK)KE BBIIIBUTATH MPEIATION0KCHUS
00 UX Pa3BUTHHU B HOBBIX YCIIOBHUSAX U KOHTEKCTaX.

Pabora c nnpopmanueii:

MPUMEHSTh Pa3IMYHbIE METObl, HMHCTPYMEHTHI M 3alpoChl MPU MOUCKE M OTOOpPE MHPOPMALUU WIM JAHHBIX C
y4IETOM TIPETOKCHHON yIeOHOH (hM3MIEeCKOM 3a1a4H;
aHAIM3UPOBATh, CHCTEMATH3UPOBATh M HHTEPIIPETUPOBATH HH(POPMAITHIO PA3IMIHBIX BUIOB U ()OPM MPEACTABICHHUS;



CaMOCTOATCIIBHO BBI6I/IpaTb OIITUMAJIBHYIO (bOpMy IIpCaACTAaBJICHUA I/IH(bOpMaI_[I/II/I U HUIUIIOCTPUPOBATH PCHIACMBIC
3aJa4 HCCIOKHBIMU CXECMaMH, IUarpaMMaMu, WHOM Fpa(bHKOﬁ Hn ux KOM6I/IHaHI/I}IMI/I.

KOMMyHHKaTHBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH:

B XOJIe OOCYXKJeHHUsI y4eOHOTO Marepuaia, pe3yiabTaToB Ja0OpaTOPHBIX PabOT W MPOEKTOB 3aJaBaTh BOMPOCHI IO
CyIIECTBY 0OCYXAaeMOW TeMbl M BBICKa3blBaTh HJICH, HAIICJICHHBIC Ha pEIICHUE 3aJauyd W TOJJIepKaHUE
0J1aroKeaaTeabHOCTH OOILEHHUS,

COTIOCTABIIATh CBOM CYXKIEHUS C CYKICHUSMH IPYTUX yYaCTHUKOB JHANOra, OOHAPYKUBATh PA3IHUAC M CXOJICTBO
TTO3UIINI;

BBIpaKaTh CBOIO TOUKY 3PCHUS B YCTHBIX M ITUCbMEHHBIX TEKCTaX;

MyOJIMYHO TIPEACTABIIATH PE3yJIbTaThl BBIMIOJHEHHOTO (PU3UYECKOTO OIbITa (IKCIIEPUMEHTA, UCCIIEIOBAHUS, IIPOCKTA);
MOHUMATh W HCIIOh30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIWBHAYAJIbHOW PabOTHI MPH PEIMICHUH KOHKPETHOM
(du3nyeckoi mpoOIeMsl;

MPUHUMATH I COBMECTHOU JEATEILHOCTH, OPTaHW30BBIBATh ICUCTBUS 10 €€ JOCTIKCHUIO: PACTIPEISIATh POJIH,
00CYXKIIaTh MPOIECCHl U PE3yIbTaThl COBMECTHOM pabOThI, 000011aTh MHEHHUS HECKOIBKHX JIHOJICH;

BBITIOJTHATh CBOKO YacTh paOOThI, JOCTUTAs KaueCTBEHHOI'O pe3yjbTara 0 CBOEMY HAIIPaBJICHUIO M KOOPJIUHHPYS
CBOM JICCTBUS C IPYTUMH YJICHAMHU KOMaH/IbI,

OIICHMBATh Ka4eCTBO CBOETO BKJaJa B OOMMUNA MPOAYKT IO KPUTEPHUSAM, CAMOCTOSTEIBHO C(HOpMyIHpOBAHHBIM
y4aCTHHKaMHU B3aUMO/ICHCTBUSI.

Pel"yJIﬂTl/IBHble YHUBEPCAJIBHBIC yqeﬁﬂue IleﬁCTBl/lﬂ

Camoopranusanus:

BBISIBJISITH TPOOJIEMBI B )KM3HEHHBIX U YUEOHBIX CUTYalUsIX, TPEOYIOMUX JIJIs perieHus pU3n4ecKuX 3HaHUM;
OpUEHTHUPOBATHCSA B PA3JIMYHBIX MOAXOJAX MPUHATUSA PEIICHUN (MHIUBUIyabHOE, NPUHITHE PEUICHUs B TpYMIIE,
IPUHATUE PEIIEHUHN TPYIIION);



CaMOCTOSITEJIbHO COCTABJIATh AJITOPUTM pELICHUS (PU3NYECKOW 3alaydl WM IUJIaHA MCCIEAOBaHUSA C YYETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEN, apryMEHTHUPOBATh IIPE/IaraéMble BapUaHThl PELICHUI;
JienaTh BIOOpP U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTpOJIb, IMOIMOHAJIbLHbIN UHTEJJIEKT:

J1aBaTh aJICKBaTHYIO OLIEHKY CUTYAlluU U IIpeJIaraTh IUIaH €€ U3MEHEHUS;

OOBSCHATh NMPUYMUHBI JOCTHXKEHUS (HEAOCTHXKEHUS) PE3y/IbTaTOB JIEATEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY
OIIBITY;

BHOCHUTH KOPPEKTUBHI B JIEATEIBHOCTH (B TOM YHCIIE B XOJI BBIIIOJIHEHUS (PU3NYECKOTO HUCCIECTOBAHUS WU MPOCKTA)
HAa OCHOBE HOBBIX 00CTOSITENILCTB, U3MEHUBLINXCS CUTYallUl, YCTAHOBJIEHHBIX OLIMOOK, BOSHUKILINX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YyJIbTATa LIEIU U YCIOBUIM;

CTaBUTH ce0s Ha MECTO JPYroro 4eloBeKa B XOJ€ CIOpa WM JAUCKYCCHU Ha HAYYHYIO TEMY, OHUMATh MOTHBBI,
HaMEpPEHMS U JIOTUKY JIPyroro;

npu3HaBaTh CBOE MPaBO Ha OMIMOKY MPH PElIeHUH (U3MUECKUX 3a]ad WA B YTBEPKACHUAX HA HAyYHbBIE TEMBI U
TaKO€ K€ IPaBO IPYyroro.

HPEIMETHBIE PE3YJIBTATDI

K koniy oOyudenus B 7 kjiacce npeIMETHbIE pe3yJIbTaThl HA 0230BOM YPOBHE JIOJKHBI OTPaKaTh C(HOPMUPOBAHHOCTD Yy
0oOy4Jaronmxcsi yMEHUM:

WCIIOJIB30BATh TOHATHSA: (PU3UYECKHE W XUMHYCCKUE SIBICHHS, HAOMIOACHUE, DKCIICPUMEHT, MOJIEib, THIOTE3a,
CeAMHUIIBI (U3MYECKUX BEJIMYMH, aTOM, MOJIEKYyJla, arperaTHble COCTOSHMs BellecTBa (TBEpPIOE, KHUAKOE,
razoo0pa3Hoe), MEXaHMYeCKOe JBIKEHHE (paBHOMEPHOE, HEPAaBHOMEPHOE, NPSIMOJIMHEWHOE), TpPaeKTOpus,
paBHOCICTBYOIIas cuia, nedopmarius (yrnpyras, miacTuieckas), HEBECOMOCTb, COOOIIAIONTUECS COCY/IbI;

paznuuarh sBieHus (Auddy3usi, TEII0BOe JBMKEHUE YaCTHUIl BEIIECTBA, PABHOMEPHOE JBUKEHHE, HEPABHOMEPHOE
JBI>KCHUE, MHEPLIMSI, B3aUMOJICHCTBUE TEJ, pABHOBECUE TBEPABIX TE € 3aKPEIUIEHHON OCBhIO BpallleHUs], epeaada
JaBJeHUsT TBEPABIMU TEJaMH, JKUJIKOCTAMH M Tra3amu, arMochepHOe [aBlieHHEe, IUIaBaHUE TeJ, IMPEBpaIlCHUs



MEXaHUYECKOM SHEPruM) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB, IEMOHCTPUPYIOLINX JaHHOE
(duznyeckoe sBJICHUE;

pacrmo3HaBaTh MPOSBICHUE HU3YYCHHBIX (DU3MUECKHX SIBICHUN B OKPYXKAIOIIEM MHpE, B TOM YHCIE (PU3NYECKHUE
SIBJIEHUS B IPUPOJIE: PUMEPBI ABUKEHUS C PA3JIMYHBIMUA CKOPOCTSAMH B )KUBOW M HEXKUBOU MTPUPOJIE, TEUCTBUE CHIIBI
TPEHUs B MPHUPOJE U TEXHUKE, BIUSHUE aTMOCPEPHOTO JABJICHUS Ha >KMBOW OpPraHu3M, IJIaBaHUE PbIO, pblYaru B
TEJE 4YeJIOBEKa, MPU ATOM NEPEBOAUTH IMPAKTUUYECKYIO 3a/Jady B yuyeOHYIO, BBLACIATH CYLIECTBEHHbIE CBOWMCTBA
(mpu3HaKku) GU3MUECKUX SIBICHUM;

OMMCHIBATh M3YYCHHBIC CBOWCTBA TeN U (PU3UYECKUE SIBICHUSA, MCTIONB3YS (DU3MUECKHE BEIMYMHBI (Macca, 00bEM,
IIJIOTHOCTH BEILECTBA, BPEMs, IIyTh, CKOPOCTb, CPEIHAS CKOPOCTh, CHJIa YIIPYTOCTH, CWJIA TSXKECTH, BEC TeElla, CHIIA
TpeHUs, JaBieHUe (TBEPAOro Temna, KUIKOCTH, Ta3a), BbITAIKUBAIOUIAs CWJIa, MEXaHUMYecKas paboTa, MOIIHOCTD,
IJIEY0 CHJIbI, MOMEHT CHJIbL, KO3(P(ULIHUEHT MOJE3HOr0 ACHCTBUS MEXaHM3MOB, KMHETHYECKas M MOTEHI[MATbHAs
SHEPrusl), MPU ONMKCAHUU MPABHIBHO TPAKTOBATh (PU3UUYECKUN CMBICT MCTOIB3YyEMBIX BEJIMYUH, NX 0003HAYCHHS H
eIUHULBI (PU3MUECKUX BEITUYHMH, HAXOAUTH (OPMYJIbI, CBSI3BIBAIOLINE JAaHHYI0 (U3MUYECKYIO BEIMYUHY C APYTUMHU
BEJIMUYMHAMU, CTPOUTH I'paUKH NU3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYMH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3NYECKUE SBICHUS M MPOLIECCHl, MCIONb3Yys MpaBWa CIOXKEHUS CHI (BIOJIb
olHOM mpsimoii), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, MPaBWIO paBHOBeCHs pbryara (0J0Ka), «3070TOE
MPAaBUJIO» MEXaHUKH, 3aKOH COXPAHEHHUS MEXaHMUYECKON IHEpPruH, MPU ITOM J1aBaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA U 3alIMCHIBATh €70 MaTEMAaTUYECKOE BBIPAKEHHUE,

OOBSCHATh (U3NYECKUE SIBJICHUS, MPOIECChl M CBOMCTBA Tel, B TOM 4YHCIE€ U B KOHTEKCTE CHUTyalul
IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISIBIATh IPUUUHHO--CIIEICTBEHHBIE CBS3H, CTPOUTHh 00bsACHEHUE U3 1-2
JIOTHYECKHUX IIaroB ¢ OMOpodl Ha 1-2 W3y4YeHHBIX CBOMCTBA (PU3UYECKHUX SBICHHUM, (U3MUECKUX 3aKOHA WIIH
3aKOHOMEPHOCTH;

pemarh pacu€THble 3a1auu B 1-2 neicTBUS, UCHOIb3Ysl 3aKOHBI U (POPMYJIbL, CBSI3bIBAIOIINE (PU3NYECKUE BEIUUNHBI:
Ha OCHOBE aHaJIM3a YCJIOBUS 33J1a4M 3alMChIBaTh KPATKOE YCIOBUE, OJICTABIATh (PU3NUECKUE BEIUUUHBI B (POPMYJIbI
U TpPOBOAMTH pacy€Tbl, HAXOAWUThb CIIPABOYHBIE JaHHbIE, HEOOXOAMMBIC MJi1 pElIeHHUs 3aJady, OLICHHUBATH
PEaTMCTUYHOCTD MOJTYYSHHOW (PU3NUECKON BEIUUMHBIL;



pacrno3HaBath MPOOIEMbl, KOTOPHIE MOKHO PEIIUTH MPHU MOMOIIH (HU3UUYECKUX METOJ/IOB, B ONTMCAHUU UCCIIEIOBaHUS
BBIICNIATh MPOBEPSEMOE MPEANOioKeHue (TUMoTe3y), pa3audyarb U HHTEPIPETUPOBATH MOJYUYCHHBIA pe3yibTar,
HaXOJIUTh OIMMHUOKH B XOJ€ OIBITA, /IeJIaTh BRIBOJIBI TI0 €T0 pe3yibTaTaMm;

MPOBOJIUTH OIBITHI TI0 HAOMIOACHUIO (PU3MUCCKUX SBICHUN WM (U3UYECKUX CBOWCTB Tell: (HOPMYIUPOBATH
IpOBEpSIEMbIC TIPEIOI0KEHUS, COOUPATh YCTAHOBKY U3 MPEIOKEHHOT0 000PY/I0BaHUS, 3aMCHIBATh X0l OIbITA U
(bopMyIMpOBaTH BHIBOIBI,

BBITIOJTHATH TIPSIMbIE HW3MEPEHUST PACCTOSIHUSI, BPEMEHH, MAacChl Tejna, 00bEMa, CHJIBI W TEMIEPATyphl C
UCIIOJIb30BaHUEM aHAJIOTOBBIX W HUGPOBBIX MPUOOPOB, 3aNUCHIBATH IMOKA3aHUS MPUOOPOB C YyUETOM 3aJlaHHOU
a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHU;

MPOBOJIUTH HUCCJIEIOBAHUE 3aBUCMMOCTH OJIHOM (PU3MUYECKOW BEIWYUHBI OT JAPYTOM C HMCHOJIH30BAHHEM MPSAMbBIX
U3MEpPEHUN (3aBUCUMOCTU IYyTH PABHOMEPHO JBUXKYILIETOCA Tela OT BPEMEHHU JBUXKEHUS TeJla, CUJIbl TPEHUS
CKOJIBKCHHSI OT Beca TeJla, KadyecTBa 00pabOTKHM MOBEPXHOCTEH TENI M HE3aBUCUMOCTH CHJIBI TPEHUS OT TIIOMIATH
CONPUKOCHOBEHUS T€JI, CUJIbI YIPYTOCTH OT YJIMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CUIIBI OT 00bEMa MOTPYKEHHOM
YacTH TeJla U OT IJIOTHOCTHU KUJKOCTH, €€ HE3aBUCUMOCTU OT TUIOTHOCTH T€JIa, OT MIyOMHBI, HA KOTOPYIO MOTPYKEHO
TEeJO0, YCIOBUN TIJIaBaHUs TEJ, YCJIOBUM paBHOBECHs phluara M OJOKOB), y4acTBOBAaTh B IUIAHHUPOBAHUU y4E€OHOTO
WCCJICIOBaHMsI, COOMpaTh YCTAHOBKY M BBITIONHITH HM3MEPCHHS, CIACAYysS IPEIIOKCHHOMY IUIaHy, (DUKCHPOBATH
pe3ynbTaThl MOTYYEHHON 3aBUCUMOCTH (PM3MYCCKUX BEJIIMYMH B BUJE MPEIIOKCHHBIX TaOIUIl U TpaduKOB, IeTaTh
BBIBOJIBI 10 PE3YyJIbTATaM UCCIICIOBAHUSI;

MPOBOJIUTH KOCBEHHBIE M3MEPEHUsT (PU3NYECKUX BEIWYUH (IJIOTHOCThH BEIECTBA JKUJIKOCTU U TBEPAOrO Tela, cuia
TPEHUS CKOJIbKEHUs, JaBJICHUE BO31yXa, BBITAIKUBAIOLIAs CUJIA, JEUCTBYIOIIASA HA NOIPYKEHHOE B KUIAKOCTh TEJO,
KO3 (PUIMEHT TTOJIE3HOTO MEHCTBHS TPOCTHIX MEXaHU3MOB), CIEAYS MPEITOKCHHOW MHCTPYKIUK: TIPU BBITTOTHECHUN
MU3MEPEHUN COOMPATh IKCTICPUMEHTAILHYIO YCTAHOBKY M BBIUMCIISATH 3HAUCHNE NCKOMOM BEJTUIMHBL

coOJTr01aTh MpaBuiIa TEXHUKHU 0€30MacHOCTHU MPHU padoTe ¢ 1a00paTOPHBIM 000PYIOBAHUEM;

yKa3blBaTh MPUHIMUIIBI JEHCTBUS TPUOOPOB U TEXHUUYECKUX YCTPOMCTB: BECHI, TEPMOMETp, JIHUHAMOMETD,
COOOMIAIOITUECS COCYIBI, OAPOMETP, pbIUar, MOABM>KHBINA U HEMOIBMXKHBIN OJIOK, HAKIIOHHAS TIJIOCKOCTD;



e XapakTepU30BaTh NPHUHLMUIIBI AEHCTBUS N3YUYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPOM HA UX OMHCAHUSA
(B TOM u4mucie: MNOAIIMIHUKH, YCTPOWCTBO BOJONPOBOJA, TUIPABINYECKUH TPecc, MaHOMETpP, BBICOTOMED,
MOPIITHEBON HACOC, apEOMETP), UCIIONIB3YS 3HAHUSI O CBOMCTBAX (DM3UUYCCKUX SIBICHUN U HEOOXOIUMbIC (PU3HUECKHUEC
3aKOHBI U 3aKOHOMEPHOCTH;

e IPHUBOJIUTH MPUMEPHI (HAXOAUTH UH(POPMALIMIO O TPUMEPAX) MPAKTUYECKOTO0 UCIOIb30BaHUs (PU3NUECKUX 3HAHUH B
NOBCEIHEBHON JKM3HM Ui oOecrieyeHus: Oe30IacHOCTH Npu oOpallleHHH ¢ NpudopaMu U TEXHUYECKUMHU
YCTPOMCTBAMHM, COXPAHEHHUS 3I0POBbS U COOIOIEHUS HOPM SKOJIOTMYECKOT0 MOBEJICHUS B OKPYKAIOIIEH cpene;

e OCYHIECTBIISITH OTOOpP UCTOYHUKOB MH(pOpMAIK B MIHTEpHETE B COOTBETCTBUM C 33JaHHBIM TMOMCKOBBIM 3aIIPOCOM,
Ha OCHOBE HMEIOLIUXCS 3HAHUM M NMyTEM CpaBHEHUS PA3JMYHBIX MCTOYHUKOB BBLACIATH MH(OPMALNIO, KOTOpas
SBJISIETCS] IPOTUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;

e HCIONB30BaTh MPH BHIMOJIHEHUH YYEOHBIX 3aJJaHUN HAyYHO--TIOMYJSIPHYIO JIUTEPATypy (HU3MUECKOTO COACpIKAHMS,
CIpaBOYHBIC MaTEpUaJbl, PECypChl ceTH MHTEepHET, BIaaeTh MpuéMaMu KOHCIIEKTUPOBAHHUS TEKCTa, IPeoOpa3oBaHus
uH(OPMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B APYTYIO;

e CO3/aBaTb COOCTBEHHbIE KpPaTKHWE MUCHbMEHHBIE U YCTHBIE COOOIIEHHS HAa OCHOBE 2—3 HMCTOYHUKOB HMH(pOpManuu
(Gu3nYeCKOro coaepkKaHus, B TOM uucie MyOJIMYHO JenaTh KpaTKue COOOUIEHHsI O pe3ysibTaTaX MPOEKTOB WIIU
y4eOHBIX HCCIEIOBAaHUM, MPU STOM TPaMOTHO HMCIOJIb30BaTh M3YyYEHHBIM MOHATUWHBIN ammapar Kypca (U3HKH,
CONPOBOKJIATh BBICTYIUICHUE IIPE3CHTALIUEN;

e IIPU BBIIIOJHEHUU YUYEOHBIX MPOEKTOB M HCCIENOBAHUMN pACIpeAessaTh O0O0S3aHHOCTH B TPYIIE B COOTBETCTBHM C
NOCTaBJICHHBIMHU 33Ja4aMu, CJIEIUTh 3a BBIIIOJHEHUEM IIJIaHa JACHCTBUM, aJleKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIA]l
B JICATEIBHOCTD IPYIIIIBI, BEICTPANBATh KOMMYHHKAaTUBHOE B3aMMOJICHCTBHE, YUUTBIBASI MHEHUE OKPYKAIOLIUX.

K xoniry oOydenus B 8 kiiacce mpeIMeTHbIC pe3yJIbTaThl HA 0230BOM YPOBHE JOJDKHBI OTPaKaTh C(HOPMUPOBAHHOCTH Y

00y4Jaronmnxcst yMEHUM:

e HCIIONB30BaTh IMOHATHS: Macca W pa3Mepbl MOJEKYJ, TEIUIOBOE JBH)KEHHE aTOMOB W MOJIEKYJ, arperaTHble
COCTOSIHUSI BEUIECTBa, KPUCTANIMYECKUE M aMOp(HbIE Tejla, HACBHIIECHHBIM W HEHACBHIEHHBIA Map, BIIa)KHOCTb
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSs DSHEPIWs, TEIIOBOM JBHUraTeib, OSJEMEHTApHBIA AJIEKTPUYECKUN 3apsf,
AIEKTPUYECKOE T10JIE, TPOBOJIHUKH U TUDJIEKTPUKHU, IIOCTOSTHHBIN AIEKTPUYECKUI TOK, MATHUTHOE TOJIE;



paznuyaTh SBJICHMS (TEIUIOBOE pAaCIIMPEHHUE M CKaThe, Terulonepeaayda, TEIJIOBOE pPAaBHOBECHE, CMayMBaHUE,
KaMWUISIpHBIC SBJICHUS, HCIApeHHe, KOHJCHCAIMs, IUIABJICHHE, KpHUCTAIU3anus (OTBEpJEBaHUE), KHUIICHHE,
Terionepeaaya (TemIONPOBOJHOCTb, KOHBEKIUS, W3JIYYEHHE), SJIEKTpU3alUsl TeJ, B3aUMOJCUCTBHE 3apsJIOB,
JNEUCTBUSA JJIEKTPUUECKOIO TOKA, KOPOTKOE 3aMbIKAHNE, B3aUMOJEHCTBUE MATHUTOB, IEUCTBUE MAarHUTHOIO IOJISI HA
MPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAs WHIYKIMSA) IO OMUCAHUIO WX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3NUECKOE SBIICHUE;

pacrmo3HaBaTh MPOSBICHUE WU3YYCHHBIX (DU3MUECKHX SIBICHUU B OKPYXKAIOIIEM MHpE, B TOM YHCIE (PU3NYECKUE
SIBJIEHUS B TPUPOJE: MOBEPXHOCTHOE HATSHKEHWE M KANWULAPHBIE SIBIICHUS B IPUPOJE, KPUCTALIBI B NPHUPOE,
nznyyenue ConHua, 3aMep3aHue BOJAOEMOB, MOpCKHE Opusbl, 00pa3oBaHUE pOCHl, TyMaHa, WHES, CHera,
DIIEKTPUUECKHUE SBJICHUS B arMocdepe, 3JIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE IMOJie€ 3emMiiu, Apend
IIOJIFOCOB, POJIb MAarHATHOTO TOJISL JJISL KU3HU Ha 3eMJle, MOJISAPHOE CHUSHHUE, IIPU 3TOM MEPEBOJUTH IMPAKTHYECKYIO
3a7a4y B Y4EOHYIO, BBIICISTH CYIIECTBEHHbBIE CBOMCTBA (MPU3HAKH) (DU3HUECKUX SIBJICHMUIA;

OMHCHIBATh M3yYEHHBIC CBOMCTBA TN M (U3WYECKUE SIBICHHS, WUCIONB3Yys (DHU3MUECKHE BETUYHMHBI (TeMIleparypa,
BHYTPEHHSSI DHEPI'Us, KOJUYECTBO TEIUIOTHI, YJEJIbHAs TEIUIOEMKOCTh BEIIECTBA, yAEJIbHAas TEIUIOTA ILIABJICHUS,
yJelibHas TeIUIoTa mapooOpa3oBaHMs, yAelbHAs TEIUIOTAa CrOpaHUsl TOIUIMBA, KOA(PQUIIMEHT IMOJIE3HOTO JCUCTBUS
TEIUIOBOM MAILVHBI, OTHOCHUTENIbHAS BJIAXXHOCTb BO3/yXa, JJICKTPUYECKHM 3apsij, CHJIA TOKA, JJIEKTPUYECKOE
HanpsDKEHUE, COMNPOTUBJIEHUE MPOBOJHMKA, YJEIbHOE CONPOTUBIEHUE BeEllecTBa, padoTa U  MOLIHOCTb
AIIEKTPUUECKOTO0 TOKa), MPU OMUCAHWU MPABUIBHO TPAKTOBaTh (DU3MYECKUN CMBICT HUCIOJIb3YEMbIX BEITUYHH,
0003HaUeHUS W EAUHUIBI (DU3NYECKUX BEJIMYMUH, HAXOJIUTh (OPMYJIbl, CBA3BIBAIONIME JAHHYIO (PU3UYECKYIO
BEJIUYHUHY C APYTUMH BEIMYUMHAMH, CTPOUTH rpaMKU U3yUYCHHBIX 3aBUCUMOCTEN (DU3NUYECKUX BEJIMYUUH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3WYECKHE SBIECHUA M MPOLECChl, HCIOIb3YsS OCHOBHBIE IOJOKECHUS
MOJIEKYJIIPHO--KUHETUYECKOM TEOpUHM CTPOCHHS BEIIECTBA, MPHUHLMI CYNEPIO3UIUU IMOJeH (Ha KauyeCTBEHHOM
YpOBHE), 3aKOH COXpaHEeHHs 3apsiia, 3akoH Oma Jisi yyacTka 1enu, 3akoH [[xoyns—JleHna, 3akOH cOXpaHEHUs
HHEPTUH, TIPU FTOM JIaBaTh CIIOBECHYIO (DOPMYIHUPOBKY 3aKOHA U 3aITUCHIBATh €r0 MAaTEMATUYECKOE BBIPAYKEHUE;
OOBACHATH (U3UYECKHME TPOIECChl W CBOWCTBA T, B TOM 4YUCIE€ W B KOHTEKCTE CHUTyalui
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTEPA: BBISABIATH MPUUMHHO-CIEACTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHUE U3 1-2



JOTUYECKUX IIaroB ¢ OMmopoil Ha 1-2 M3y4eHHBIX CBOMCTBA (DU3WYECKUX SBJICHUH, (PU3MUECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEM;

pemmaTh pacuéTHbIE 3a/1a4i B 2—3 NEUCTBUS, UCIIOJIb3YSI 3aKOHBI U (POPMYIIBI, CBS3bIBAIONINE (PU3NUECKHUE BEITMUNHEI:
Ha OCHOBE aHaM3a YCJIOBHUS 33Jla4d 3aIlMCBhIBATh KPATKOE YCIIOBUE, BBISBISATH HEAOCTATOK JAHHBIX IS PEUICHUSA
3a7a4M, BBIOMpATh 3aKOHBI M (POpMYJIbI, HEOOXOAMMBIC JIsi €€ PEIICHHS, MPOBOJUTH PACU€Thl M CPaBHUBATH
MOJTy4YeHHOE 3HaYeHUEe (DU3NUSCKON BEITMYMHBI C H3BECTHBIMU JaHHBIMU;

pacrmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh MPU MOMOIIH (PU3UUECKHX METOAOB, HCIIOJIB3YS OIMUCAHUE
WCCIICIOBAHUS, BBIICISITh MPOBEPSAEMOE MPEANOJIOKECHUE, OLECHUBATh MPABWIBHOCTh MOPSAKA IPOBEICHUSA
HCCIe0BaHMS, JIJaTh BEIBOJIBI,

MIPOBOJAMTH ONBITHI MO HAOIIOACHUIO (DU3UUYCCKHUX SIBJICHUN WM (PU3UYCCKUX CBOMCTB Tell (KamWJUISIPHBIC SIBJICHUS,
3aBUCHUMOCTbH JIABJICHUS BO3JyXa OT €ro o0bEéMa, TeMIepaTypbl, CKOPOCTH MPOIECCa OCThIBAHUSI U HArpeBaHUs MpU
U3JIy4YEHUU OT I[BETA W3JIydaromieu (Toriomnaroiieil) NoOBEpXHOCTH, CKOPOCTh MCHapeHUsi BOABbI OT TEMIIEPATYpPhI
JKUJIKOCTA W IUIOAAM €€ TOBEPXHOCTH, JJEKTpU3alus TEl W B3aUMOJCHCTBUE DICKTPUUYECKUX 3apsJIOB,
B3aUMO/JICMICTBUE TTOCTOSIHHBIX MArHWTOB, BHU3YAJIM3allUsl MArHUTHBIX IIOJIEM IOCTOSIHHBIX MAarHWUTOB, JEUCTBUS
MarHMTHOTO IO0JISI HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JICKTPOMArHuTa, CBOMCTBA AJICKTPOJBUTATENS IMOCTOSHHOIO
TOKa): (hOpMyIHUpPOBaATh MPOBEPSIEMBIC MPEATIONOKEHHS, COOMPaTh YCTAHOBKY W3 IMPEAJIOKEHHOTO 00OpYIOBaHUS,
OTIMCHIBATh XOJ OIBITa U (POPMYJIUPOBATH BEIBOBL

BBITNIOJIHATh MPSAMBIE U3MEPEHUSI TEMIIEPATYPbl, OTHOCUTEIIPHON BJIAXKHOCTH BO31YyXa, CHJIbI TOKA, HANPSKECHUS C
HCIIOJIb30BaHUEM aHAJIOTOBBIX MPUOOPOB M JATYMKOB (PU3MUECKUX BEJIWYWH, CPABHHBATh PE3yJbTAaThl U3MEPEHUN C
y4ETOM 3aJJaHHON a0COFOTHOM MTOTPEIIHOCTH;

MPOBOJAUTH HUCCJEAOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKON BEIWYMHBI OT JIPYTOM C HCMIOJB30BAHUEM MPSIMBIX
U3MepeHui (3aBUCUMOCTh COMPOTUBIICHUS TPOBOJIHUKA OT €0 JIJTMHBI, IIOIAU TONEPEYHOT0 CEYEHUS U YIEIBLHOIO
COIPOTUBIICHUS BEIIECTBA MPOBOJHUKA, CUJIbI TOKA, UIYIIETO Yepe3 MPOBOJHUK, OT HANPSKEHUS HA MPOBOJHUKE,
HCCIIEIOBAHUE TIOCJIEIOBATEIPHOTO U MapaJIeILHOIO COCJAMHEHUN MPOBOJHUKOB): IUIAHUPOBAThH HCCIIEIOBaHMUE,
coOMpaTh yCTAaHOBKY M BBINOJHATH H3MEPEHHS, CIeays TMpeIIoKCHHOMY IUlaHy, (UKCHPOBATh pe3yJbTaThl
MOJTYYCHHOM 3aBUCUMOCTH B BU/IE TAOJIUIT ¥ TpadUKOB, IeTaTh BEIBOIBI IO pe3yIbTaTaM MCCIICIOBAHNS,



IPOBOJANUTH KOCBEHHbIE H3MEpeHUs (pu3mueckux BeJWYUH (yIeNbHas TEIUIOEMKOCTb BEIIECTBA, CONPOTUBICHHE
IPOBOJHMKA, pad0Ta U MOIIHOCTh JIEKTPUYECKOTO TOKA): INIAHUPOBATh U3MEPEHUS, COOUPATh SKCIEPUMEHTAIbHYIO
YCTaHOBKY, CJIEYsl PEI0KEHHON NHCTPYKIMH, U BBIYUCIISATh 3HAUCHUE BEJIMYUHBI;

coOJr01aTh MpaBuila TEXHUKHU 0€30MaCHOCTH ITPHU paboTe ¢ 1a00paTOPHBIM 000PYOBAHUEM;

XapaKTepU30BaTh IPUHLIUIIBI AEHCTBUS NU3yUYEHHBIX IPUOOPOB M TEXHUYECKUX YCTPOUCTB C OMOPOM HA UX ONMHMCAHUSA
(B TOM uMcIe: CUCTEMa OTOIUICHUS JIOMOB, TMTPOMETp, MHapoBas TypOMHA, aMIEPMETP, BOJBTMETP, CUETUUK
ANEKTPUYECKON DHEPrUH, DIEKTPOOCBETUTENbHbIE MPHOOPHI, HArpeBaTENIbHBIE AIEKTPONPUOOpHl (TIpUMEpHI),
ANEKTPUYECKUE TPEIOXPAHUTENH, JIEKTPOMArHUT, 3JEKTPOJABUIaTENb MOCTOSHHOIO TOKA), UCIOJIBb3Yysl 3HAHUS O
CBOMCTBaX (PM3NYECKUX SIBICHUN U HEOOXOAUMBIE (PU3NYECKUE 3aKOHOMEPHOCTH;

pacrno3HaBaThb IPOCTbIE TEXHUYECKHE YCTPOWCTBA M H3MEPUTENbHbIE MPUOOPHI MO CXEMaM U CXEMaTHUYHBIM
pUCYHKaM (PKUJKOCTHBI TEPMOMETp, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATENIb BHYTPEHHETO CrOpaHUs,
ANEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl D3JIEKTPUUYECKHX LIEMEeH C IMOCIEI0BAaTEIbHBIM U MapajlieIbHbIM
COEIMHEHHEM 3JIEMEHTOB, pa3jinyas yCIOBHbIE 0003HAUECHHUS SJIEMEHTOB JIEKTPUUECKUX LETEH;

OPUBOJUTH IPUMEPHI (HAXOAUTh UH(OPMALIMIO O TPUMEPAX) MPAKTUYECKOT0 UCIOIb30BaHUs (PU3NUECKUX 3HAHUH B
MOBCEIHEBHON JKM3HM Uil oOecrieyeHus: Oe30IacHOCTH Npu oOpallleHuH ¢ npudopaMu U TEXHUYECKUMHU
YCTPOMCTBAMHM, COXPAHEHHUS 310POBbS U COOIOIEHUS HOPM SKOJIOTMYECKOT0 MOBEJICHUS B OKPY’KAIOIIEH cpene;
OCYIIECTBIISATh MOMCK HH(OpMammu (PU3NYecKoro cojepkanusi B MHTepHeTe, HAa OCHOBE HMMEIOIMINXCS 3HAHWUU U
nyTEM CpaBHEHUS JIOMOJIHUTEIbHBIX HCTOUHUKOB BBIIEISATh HHPOPMALIUIO, KOTOPAas SIBJISETCS TPOTUBOPEUMBON MIIN
MOJKET OBITh HEIOCTOBEPHOM;

UCIOJIb30BaTh MPH BBIMOJIHEHUH YUYEOHBIX 3a/laHUN HAay4YHO--TIOMYJISIPHYIO JIUTEPATypy (PU3HUECKOTrO COAEpIKAHMUS,
CIpaBOYHBIC MaTEpUalbl, PECypchl ceTH MHTEepHET, BIajeTh MpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, IPeoOpa3oBaHus
uH(OpPMAITU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHbBIE NMUCbMEHHBIE U KpaTKUE YCTHBbIE COOOIIEHMs, 0000mas MH(DOPMALMIO U3 HECKOJIBKHX
UCTOYHUKOB (PU3MUECKOTO COJAEPKAHUA, B TOM 4YHCIE MyOJUYHO MPENCTaBIATh PE3yJbTaThl IMPOEKTHON WIH
MICCJIEIOBATENLCKON JIEATEIBHOCTH, IIPM 3TOM T'PAMOTHO HMCIIOJIb30BaTh M3YUYEHHBIM NMOHATUHHBIM anmapar Kypca
(U3HKHU, COPOBOXK/IaTh BBHICTYIJICHUE MTPE3CHTALIUEH;



OPU BBIIIOJIHEHUU Y4YEOHBIX MPOEKTOB U HUCCIECJOBAHUM (PU3MYECKUX IPOILIECCOB paclpeieisiTh 00s3aHHOCTU B
IPYIIIE B COOTBETCTBUU C IIOCTABJICHHBIMU 3a1a4aMHU, CJIIEAUTH 3a BBIIIOJIHEHUEM IUIaHA IEUCTBUN U KOPPEKTUPOBATH
€ro, aJeKBaTHO OIICHWBAaTb COOCTBEHHBIN BKJIAaJ B JIEATEIBHOCTh TPYMIbBI, BHICTpAaUBaTh KOMMYHHUKATHBHOE
B3aMMOJICHCTBHE, TPOSBIISSA TOTOBHOCTh pa3peniaTh KOH(INKTHI.

K koniry oOydeHus B 9 kjiacce mpeIMeTHbIC PE3yJIbTaThl HA 0230BOM YPOBHE JIOJDKHBI OTPaKaTh C(HOPMUPOBAHHOCTD Y
00y4Jaronnxcst yMEHUM:

UCIIOJIb30BaTh MOHATHA: CUCTEMa OTCUYETA, MaTepuaibHas TOYKA, TPAEKTOPHUS, OTHOCHUTEIBHOCTh MEXAHHUYECKOIrO
NBWKEHUsA, nedopmanus (ynpyras, IUIacCTHYECKas), TPEHHUE, LIEHTPOCTPEMHTEIbHOE YCKOPEHHE, HEBECOMOCTb M
HEePErpy3KH, LIEHTP TAKECTH, aOCOFOTHO TBEPIOE TEIO, LIEHTP TAKECTH TBEPJOTO TeJla, pAaBHOBECHE, MEXaHUUECKHE
KoJIeOaHUs U BOJIHBL, 3BYK, HH(PA3BYK U YJIbTPa3BYK, 3JIEKTPOMAarHUTHBIC BOJIHBI, IIKaIa JIEKTPOMATHUTHBIX BOJIH,
CBET, OJM30PYKOCTh U JAIbHO30PKOCTh, CIIEKTPHI UCITyCKaHUS U TMOTJIOLIEHUs, anb(da-, 6eTa- U raMma-u3Iy4eHus,
U30TOMBI, IAEPHAS SHEPTETHKA;

paznuyaTh  SABJIIEHHS (PaBHOMEPHOE W  HEPAaBHOMEPHOE MPSIMOJUMHEHHOE JBUKEHUE, PABHOYCKOPEHHOE
OpSIMOJIMHEMHOE BHXEHHUE, CBOOOAHOE IMAaJIEHUE TEJ, PABHOMEPHOE JIBMKEHUE 10 OKPY>KHOCTH, B3aUMOJCHCTBHE
TEJ, PEaKTUBHOE JBMKEHHE, KojeOaTelabHOE ABM)KEHUE (3aTyXalollMe U BBIHYXKJEHHBbIE KOJEeOaHUs), pE30HAaHC,
BOJIHOBOE JBI)KCHHE, OTPAKEHUE 3BYKa, NPSIMOJIMHEMHOE PacCIpOCTPAHEHUE, OTPAKEHHE U IPEJIIOMIICHHE CBETA,
IIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JjOXKEHUE OEeIOoro CBETa B CIEKTP U CIIOKEHUE CIEKTPAIBHBIX IIBETOB,
JUCIIEpCUsl CBETa, €CTECTBEHHAs PAJUOAKTUBHOCTb, BO3HMKHOBEHHUE JIMHEHYATOrO CIHEKTpa HW3JIyYEHHUs) IO
OIMMCAHUIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB, AEMOHCTPUPYIOIINX JTaHHOE (PU3NUECKOE SIBJICHHUE;
pacro3HaBaTh MPOSBIECHUE W3YYEHHBIX (PU3MUECKUX SIBJICHUH B OKpYXarolleM Mupe (B TOM 4YHciIe (PU3NYECKHUE
SIBJICHHSI B MPUPOJIE: MPUIMBBI U OTIUBBI, ABM)KEHUE TUIaHET COJIHEYHON CUCTEMBI, pEAKTUBHOE JBM)KEHHE >KMBBIX
OpraHU3MOB, BOCHPHUATHE 3BYKOB >KHMBOTHBIMHU, 3€MJIETPACEHHE, CEMCMHYECKUE BOJHBI, I[yHaMH, 3XO, LIBETa Te,
ONTHUYECKUE SIBJICHMSI B MPUPOAE, OMOJOTMYEcKOoe AEHCTBHE BUJIMMOIrO, YJIbTPaduOJETOBOIO U PEHTIEHOBCKOIO
U3IyYEHUI, €CTECTBEHHbIM paJUMOAaKTUBHBIA (OH, KOCMHUYECKUE JIy4H, PaJUOAKTHUBHOE H3IyYEHHE HPHUPOJIHBIX
MUHEPAJIOB, JEHCTBUE PAJIUOAKTUBHBIX M3JIYyYEHUI Ha OPraHM3M YEJOBEKa), IPU 3TOM MEPEBOJUTH MPAKTHUECKYIO
3a7a4y B Y4EOHYIO, BBIICISTH CYIIECTBEHHbBIE CBOMCTBA (MPU3HAKH) (DU3HUECKUX SIBJICHMUIA;



ONKCHIBATh M3YYEHHBbIE CBOMCTBA Ten U (PU3MUECKHUE SBIICHUS, UCIOJB3YS (PU3MYECKHE BEJIUYUHBI (CpelnHss U
MIHOBEHHAs! CKOPOCTb TeJla IIPU HEPAaBHOMEPHOM JBHKECHUH, YCKOPEHUE, IEPEMELICHUE, IIyTh, YITI0Bas CKOPOCTb,
CuJia TPEHUs, CHJIa YIPYTOCTH, CUJIA TSKECTH, YCKOPEHUE CBOOOJHOIO MAaJ€HUsl, BEC TeJld, UMIYJIbC TEJa, UMITYJIbC
CWJIbl, MEXaHMUYECKasi padoTa U MOIIHOCTh, MOTEHIUATIbHASL SHEPTUsl Tella, MOJHATOrO HaJ MOBEPXHOCTHIO 3EMIIH,
IIOTCHLMAJIbHASL DHEPIUs CXKATOM NPY)KUHBI, KUHETUYECKAsl DHEPIrus, IOJIHAS MEXAaHWYECKas JHEpPrus, NEpuoj U
4yacToTa KojeOaHuM, JUIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTb CBETA, MOKA3aTejb MPEIOMIICHUS
Cpelbl), TPH OMHMCAHWW TPABUWIBHO TPAKTOBATh (DU3MUECKHI CMBICT HCHOJIB3yeMBIX BEIHUYHMH, OOO3HAYEHUS U
eIUHULBI (PU3UUECKUX BEITUYHMH, HAXOAUTH (POPMYJIBI, CBSI3BIBAIOLINE JAHHYIO (U3MUYECKYIO BEIMYUHY C APYTUMU
BEJIMYMHAMU, CTPOUTH I'paUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEJINYMH;

XapaKTepU30BaTh CBOWCTBA Tel, (PU3NUECKUE SBJICHUS U MPOLIECCHI, UCIOJB3YS 3aKOH COXPAHEHUs SHEPIUH, 3aKOH
BCEMUPHOI'O TATOTEHUS, NPUHUMUII CYNEPHNO3ULMMU CHWJI, IPUHLUIN OTHOCUTENbHOCTH [ anmies, 3akoHbl HproTOHAa,
3aKOH COXPAHEHHWsI WMITYJIbCA, 3aKOHBI OTPAXEHUS W MPEIOMIIEHHS CBETAa, 3aKOHBI COXPAaHEHHWs 3apsiOBOrO H
MacCOBOT'O YHCEI MPH ANEPHBIX PEAKIUAX, P ITOM JaBaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA U 3alHUCHIBATH €TO
MaTeMaTHYECKOE BBIPAKEHHUE,

OOBSCHATH  (U3MUECKHE TMpOoLecChl M  CBOMCTBA Tel, B TOM YWCIE M B KOHTEKCTE CHUTyalul
MPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISIBISATh MPUUNHHO--CIICICTBEHHBIC CBS3H, CTPOUTH O0BACHEHUE U3 2—3
JIOTUYECKUX IIAaroB C OMOpoM Ha 2—3 W3Y4YEHHBIX CBOMCTBA (DPU3UUYECKUX SIBJICHUN, (PU3NYECKHX 3aKOHOB WIIU
3aKOHOMEPHOCTEM;

pemath pacu€THble 3a7ayd (ONUparoIIMecs Ha CUCTEMY M3 2—-3 ypaBHEHMi), MCIOJB3YS 3aKOHBI U (OPMYIIBI,
CBs3bIBAOIIME (PU3MYECKHE BEIMYMHBI: HAa OCHOBE aHalu3a YCJIOBMSI 3aJaud 3allUChIBaTh KPaTKOE YCJIOBHE,
BBISIBJISITh HEOCTAIOIINE WM W30BITOYHBIC aHHBIC, BHIOMPATH 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE AJIs PEIICHHUS,
IPOBOJUTH PACUETHI U OLIEHUBATh PEATUCTUYHOCTD MOJTYYEHHOr0 3HaUeHUs (PU3NUECKON BEJIMYMHBI;

pacrno3HaBaTh NMpPOOJEMbl, KOTOPbIE MOKHO PELIUTh NMPU HNOMOIIM (PU3MYECKHMX METOJIOB, HCIIONb3Ysl ONUCAHUE
UCCIICJOBAHUs, BBIACIATL IPOBEPAEMOE IIPEANOIOKEHUE, OLEHUBATh IIPABUIBHOCTL IOPAAKA IIPOBEACHUSA
UCCIIEJOBaHMSI, JIENIaTh BBIBOIbI, UHTEPIIPETUPOBATH PE3YJIbTaThl HAOIIOACHUN U OIBITOB;



IIPOBOJMTH OMBITHI 110 HAOJIOICHUIO (PU3MYECCKUX SBJICHUN WIH (PU3NUECKUX CBOMCTB TeN (M3y4eHHE BTOPOTO 3aKOHA
HproToHa, 3akoHa COXpaHEHHUS YHEPIHH, 3aBUCUMOCTh MEPHOJia KojJeOaHul MPY>KMHHOTO MasTHUKA OT MacChl Tpy3a
U JKECTKOCTH TPY>KMHBI U HE3aBUCUMOCTH OT aMIUTUTYIBI MaJbIX KOJICOAHWUN, MPSIMOJIMHEHHOE PacTIPOCTPAHCHUE
CBETa, PaslIOKCHHWE OEJIOT0 CBETa B CIIEKTP, M3YYEHHWE CBOWCTB HM300paKEHUS B IIJIOCKOM 3€pKajie W CBOWCTB
n300pakeHus MpeaMeTa B cOOMparoliei JuH3e, HaOJI0JCHUE CIUIONIHBIX W JMHEHWYAThIX CIICKTPOB H3JIyYCHUS):
CaMOCTOSITEJIbHO COOMpaTh yCTaHOBKY W3 H30BITOYHOTO Habopa o0O0OpYIOBaHMS, OINUCHIBATH XOJ OIBITA U €ro
pe3ynbTaThl, HOPMYIUPOBATH BHIBOIHI;

MIPOBOJIUTH MPU HEOOXOTUMOCTH CEPHUIO MPSIMBIX U3MEPCHUH, OMPEEIss CpeaHee 3HAUCHUE N3MEPSIeMON BEITMUUHBI
(boxycHoe paccTossHME coOuparolield JMH3bI), OOOCHOBBIBaTH BBIOOP crmoco0a H3MEpeHHs (M3MEPUTEIHLHOTO
npudopa);

MPOBOJIUTh HCCIEAOBAaHUE 3aBUCUMOCTEH (U3WUYCCKUX BEIUYMH C HCIOJIB30BAHHEM TIPSIMBIX HM3MEPEHUIN
(3aBUCHMOCTB TTyTH OT BPEMEHHU MPU PaBHOYCKOPEHHOM JBIKCHHH 0€3 HadallbHON CKOPOCTH, TEpHOJIa KOJIeOaHmi
MaTEMaTUYECKOT0 MAasSTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH yrja OTPaKCHUS CBETa OT yrja MajeHUs W yria
MIPEJIOMIICHHS OT yIJla TMaJICHHs): INIAHUPOBATh UCCIIEIOBAHKE, CAMOCTOSATEIIBHO COOMPATh YCTaHOBKY, (DUKCHPOBATH
pe3yJbTaThl MOJYYEHHONW 3aBUCHUMOCTH (PU3MYECKHUX BEIWYMH B BHAE TaOMWIl U TpadUKOB, JI€JaTh BBIBOJBI IO
pe3yibpTaTaM MCCIICIOBAHNUS,

MPOBOJUTh KOCBEHHBIE W3MEPEHUS (PU3MUECKHX BEIMYMH (CpPEmHSsI CKOPOCTh M YCKOPEHHE Tena IIpH
PaBHOYCKOPEHHOM JIBMKEHUH, YCKOPEHHE CBOOOJHOTO NaieHUSA, YXECTKOCTh MPYKUHBI, KOAD(PHUIMEHT TpeHHUs
CKOJIb)KCHHMSI, MeXaHW4YecKasi paboTa U MOIIHOCTb, YACTOTa M MEPHOJ KOJICOAHHI MaTeMAaTHYECKOTO U MPY>KUHHOTO
MasTHUKOB, ONTHYECKas Cuja COOMparoliell JIMH3BI, PaJMOAKTUBHBIM (DOH): IJIAHUPOBATh M3MEPCHHMS, COOHMpATh
DKCIICPUMEHTAJILHYI0 YCTAaHOBKY W BBITIOJNHATH HM3MEPEHUS, CICAys TNPEII0KEHHON HWHCTPYKIIMH, BBIYUCIISITH
3HAYCHWE BETMYMHBI U aHAJTU3UPOBATH MOJYICHHBIC PE3YIBTATHI C YUETOM 3aJaHHOM IMOTPEITHOCTH U3MEPEHUN;
co0JIro1aTh IpaBUiia TEXHUKHU O€30MTaCHOCTH MPU PaboTe ¢ 1abopaTOPHBIM 000PYI0BAHUEM;

pa3IMyaTh OCHOBHBIE MPU3HAKU U3YUYCHHBIX (PU3MUECKUX MOJIEIeH: MaTepuaibHas TouKa, aOCOIIOTHO TBEPIOE TEIIO,
TOYCYHBIM HCTOUYHUK CBETA, JIy4, TOHKAs JMH34a, IUNIAHETapHas MOJCIb aTOMa, HYKJIOHHAs! MOJIC/Ib aTOMHOTO SI/Ipa;



XapaKTepU30BaTh MPUHIUIIBI JEHCTBUS U3YUYCHHBIX MPUOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPOM HA MX OMHUCAHMUS
(B TOM 4YuCle: COUAOMETP, JATUYUKH IOJOKEHUS, PACCTOSHUS U YCKOPEHHUs, PaKeTa, JXOJOT, OYKH, MEPHUCKOTI,
dboToanmnapat, ONTUYECKUE CBETOBOIbI, CIIEKTPOCKOII, JO3UMETP, Kamepa BuiibcoHa), UCTIOB3YsI 3HAHUS O CBOMCTBAX
(bU3HYECKUX SBJICHUH U HEOOXOAMMBIC (PH3NIECKHUE 3aKOHOMEPHOCTH;

HCIOJIb30BaTh CXEMbl U CXEMATHUYHbIE PUCYHKH MU3YUYEHHBIX TEXHUYECKUX YCTPONCTB, U3MEPUTEIBHBIX MTPUOOPOB U
TEXHOJIOTUYECKHUX TMPOIECCOB MPH PEIICHUH Y4eOHO--TIPAKTUYECKUX 3a/1a4, ONTUYECKUE CXEMBI ISl TTOCTPOCHUS
N300pKEHUH B ITOCKOM 3€pKajie M COOMpArONIeH JIMH3E;

MIPUBOJIUTH TPUMEPHI (HAXOIUTh HHGOPMAIIHIO O TPUMEPax) MPAKTHIECKOTO MCTIOIL30BaHMS (PU3NUECKUX 3HAHUH B
MOBCEHEBHOM >KM3HU JUIsl o0ecredeHus: Oe30MacHOCTH MpU OOpalieHuu ¢ TpudopamMud M TEXHUYECKUMU
YCTPOMCTBAMHU, COXPAHEHUS 3I0POBBS U COOJIOJICHUSI HOPM SKOJIOTUYECKOT0 MOBE/ICHUS B OKPY’KAIOIIEH cpee;
OCYIIECTBIATh TOUCK WHpopManuu (Gu3ndeckoro coaepkanus B MHTEpHETe, CaMOCTOSTEIBHO (HOPMYIUPYS
MOUCKOBBIM 3ampoc, HAXOAUTh IyTH OMNpPEETICHUsS JOCTOBEPHOCTH IMOJIYYEHHOM HHQPOpMAIMM Ha OCHOBE
MMEIOIIUXCS 3HAHUMN U JOTIOJIHUTEJIbHBIX HCTOYHUKOB,;

WCIIOJIb30BAaTh MPHU BBIMOJHEHUH YyUE€OHBIX 3aJaHUN HAay4YHO--TIOMYJISIPHYIO JIUTEPATypy (PU3NUYECKOTO COJEpIKaHMS,
CIIpaBOYHbIE MaTEpHAJIbI, peCypchl ceTh MHTepHeT, BiaaeTh MpuéMaMu KOHCTIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHMUs
uH(OPMAITIU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

co3/71aBaTh COOCTBEHHBIC MTUCHMEHHBIE U YCTHBIE COOOIICHMSI Ha OCHOBE MH(OPMAIIMU U3 HECKOJIBKUX MCTOYHHUKOB
(buU3HYECKOro COJIepPIKaHUsI, MyOJIMYHO MPEJICTABISATh PE3YJIbTAThl TPOSKTHOM UITH UCCIIEN0BATENBCKON JEATEILHOCTH,
IIPU 3TOM I'PAMOTHO MCIOJIb30BaTh U3YYCHHBIN MOHATUWHBIN anmapar u3ydyaeMoro pasjesna GU3nKd U COPOBOKIATh
BBICTYIUICHUE TIPE3EHTAlUEH ¢ yUETOM OCOOEHHOCTEH ay JMTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Kouun4yecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
KonTposbu IIpakTnyeck
n/n NMPOrpaMMbl Beero oOpa3oBaTejibHbIE
ble padoThI ue padboThbl
pecypcsbl

Pa3znen 1. ®dusuka u eé poJib B NO3HAHMHU OKPY.KAKOIIET0 MUPA

1.1 dusuka - Hayka o mpupoe 2 Bubmorexa TOK
' Y PHPOA https://m.edsoo.ru/7f416194
1.2 dusnueckue BEITUUNHEI 2 1 Bubmorexa TOK
https://m.edsoo.ru/7f416194
1.3 EcTtecTBeHHOHAYYHBIIT METO MO3HAHUS 2 1 Bubmorexa TOK
) y a https://m.edsoo.ru/71416194
Hroro no pazneny 6

Pa3znen 2. [lepBoHayaibHbIe CBEJEeHUS 0 CTPOEHUH BelleCTBA

2.1 CTpoeHUe BeleCTBa 1 bubmorexa LHOK
’ p m https://m.edsoo.ru/7f416194
29 JIBU>KeHWE U B3aUMOJEHCTBUAE YaCTHI] ) 1 bu6mmorexa [IOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
2.3 A 2
TPETATHLIC COCTOARMA BEMeCTBa https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:keHue U B3aUMo/IeiicTBHE TeJl
3.1 Mexannueckoe OBHKEHUE 3 Bubmorexa TOK
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 [{OK
32 Hnepuuis, Macea, MIOTHOCTS 4 ! https://m.edsoo.ru/7f416194
bubmuoreka [JOK
33 Cra. Bugst cu 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, :KUIKOCTEH U Ta30B
41 [asnenue. Ilepenaya nasienus TBEpAbIMU 3 bubnuorexa [JOK
' TeJIaMH, KUJKOCTSIMHU M Ta3aMH https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.2 Jlapierne KIAKoCTH > https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4. A
3 TMOC(epHOE AaBIeHne 6 https://m.edsoo.ru/7f416194
44 JlericTBUE KUJIKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubamnorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes 5. PaGora n MoiHOCTB. JHEprus
bu6mmoreka [{OK
A P 1
> ab0Ta 1 MOIIHOCTS 3 https://m.edsoo.ru/7f416194
bu6mmorexa [{OK
2 IT 1
. POCTIC MEXATHIME! . https://m.edsoo.ru/7f416194
bu6mmorexa [{OK
33 Mexarrieckas sHepris 4 ! https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOe Bpemst 3
OBLIEE KOJIMYECTBO YACOB I1O I[TPOI'PAMME 68 12



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

8 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne /i P KouTtpoasn IpakTHYecK (mudpp )
NMPorpamMMbI Bcero o0pa3oBaTejibHbIE
ble padoThbI e padoThbl
pecypcsbl
Pa3pean 1. TenioBbie IBJICHUSA
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 bubmorexa HOK
’ p - https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
1.2 T 21 1 5
CTIOBHIC HPOLECCRt https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
)1 DIIEKTpUYECKHE 3apsiibl. 3apsKEHHBIE TEJa 7 1 bubmuorexa [JOK
' U UX B3aUMOJEHCTBHUE https://m.edsoo.ru/7f4181ce
2.2 IToCcTOSAHHBIN JIEKTPUUECKUI TOK 20 1 7 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
23 MarsHTHbIC ABICHHS 6 ! 1.5 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 4
IMEKTPOMATHHTHAS HH KUK https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 3 14.5



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

9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaunmeHnoBanue pa3aeioB 1 TeM nudpoBbIe)
Ne /i P KouTtpoasn IpakTHYecK (mudpp
NMPorpamMMbI Bcero o0pa3oBaTejibHbIE
ble padoThbI e padoThbl
pecypcsbl
Pa3zpen 1. Mexannueckue siBJICHUSA
11 MexaHHYEeCKOE IBHKCHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OMHUCaHUs https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
1.2 BsaumonetictBue Ten 20 1 3
a https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKOHBI COXpaHEHUS 10 3
p https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znea 2. Mexanuuyeckue KoJ1e0aHUA U BOJTHEI
2.1 Mexannueckue KoJieOaHus 7 3 bubnnorexa [IOK
https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
2.2 M .3 8 1 3
CXAHHMHCCKHC BOHBL IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3jnen 3. DjieKTpOMArHUTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIEKTPOMArHuTHOE TOJIE U 6 ) bubnnorexa [JOK
' DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pa3gen 4. CBeToBbI€ ABJICHUSA



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

4.1 3aKOHbBI paclpoOCTpPaHEHHUsI CBETA 6 2 bubmorexa HOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4.2 JIuH3BI ¥ onrTHYECKUE TIPUOOPHI 6 3 hitps://m.cdsoo.ru/7f41 ada6
43 PaznoxeHnue 6emoro cBera B CIIEKTP 3 2 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3zgea S. KBanTtoBble siBJIeHUS
bu6mmoreka [IOK
1 4! 4 1
5 CITyCKaHUE U TOTJIOIICHHE CBETa aTOMOM hitps/m.cdsoo.ru/74 1 ada6
bu6mmoreka [{OK
32 CTpoetne aToMHOro spa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
>3 #lnepHbie peaxiin / ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. IloBTopuTe1bHO-000011a101M I MOYJIb
6.1 [ToBTOpenue u 0000IIEHUE COEPIKAHUS 9 ) bu6nuoreka [IOK
' Kypca ¢usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27



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

ITOYPOYHOE INTAHUPOBAHUME

7 KIIACC
KoanuecTBo 4acoB I DJIeKTPOHHBIE
ara
Ne KoHTpoJb uudposbIe
Tema YpoKa HpaKanec H3Yy4YeH
n/n Bceero HbIC oOpa3oBaTejibHbIE
KHe padoTpl | HMA
padoTbI pecypchl
®usnka — Hayka o npupoje. ABneHus 1
MIPUPO/IBI
DuU3NYECKUE ABICHUS 1
duznyecKkre BeTUINHBI U X U3MEPECHHE 1
VYpok-uccnenosanue "M3mepenne
TEMIIEPATyphl IIPU MOMOLIM KMIKOCTHOT'O 1 1
TEPMOMETpa U JaTunKa TeMIepaTypol"”
MeTtopl HayyHOro no3HaHus. Onucanue | bubnunoreka [IOK
(U3HYECKUX SBJIICHUN C TIOMOIIBIO MOJeIeH https://m.edsoo.ru/ff09f72a
VYpok-uccnenoanue "[IpoBepka runoTesbl:
JAJIbHOCTb MOJIETA [IapuKa, TYIEHHOTO | |
TOPU30HTAIIEHO, TEM OOJIBIIE, YeM OOJIbIIe
BBICOTA MycKa"
Crpoenue BeniecTBa. ONbITHI,
JOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE 1 bubmmorexa [JOK
P P https://m.edsoo.ru/ff09fe0a
BelIEeCTBa
JIBM>KeHME YacTHIl BEIIecTBa 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «ONbITH 11O
HAOJIIOACHHUIO TETIJIOBOTO PACIIUPEHUS 1 1
ra3oB»



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

10

ArperaTHbI€ COCTOSIHHS BEILIECTBA

Ocobennoctu arperaTHbix COCTOSIHUM BOJBI.

11 O6006menue no pazaeny «llepBoHadanbHbIC ngj;ifg;gg};mao”g
CBEJICHUS O CTPOCHUHU BEIIECTBA»
12 Mexanuueckoe aBuxkeHue. PaBHoMepHoOe 1 bubnuorexa [JOK
HEPaBHOMEPHOE JIBUKECHUE https://m.edsoo.ru/ff0a05¢c6
bubmuoreka [JOK
13 Cropocte. EnuHnLp! CKOpOCTH https://m.edsogru/fan079c
14 Pacuer mytu u BpeMeHU IBUKEHUS bubmorera [TOK
https://m.edsoo.ru/ff0a0ac4
bubmuoreka [JOK
15 Nuepuusa. Macca — Mepa HHEPTHOCTH TEN hits://m.c dsoil.ru JE0a0e10
16 ILtotHOCTH BemiecTBa. Pacuer Macchl u bubmuoreka [JOK
o0beMa Tejia o ero IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHas.{. pabora «OnpeneneHue
IJIOTHOCTH TBEPOTO TEIIa»
18 Pemenue 3amau mo teme "IlMOTHOCTE bu6mmoreka [IOK
BemiecTra" https://m.edsoo.ru/ff0al23c
19 Cuta KaK XapakTepUCTHKA B3aUMOICUCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
Jlaboparopuas pabora «M3ydcHue
20 3aBUCHUMOCTH pacTsLKEHUs (IedopMaiium)
MPY>KUHBI OT MPUIIOKEHHON CUITBD»
21 [[“IBnenue TssroTenus. Cuiia TSKECTH
CBsi3b MEXK/ly CHIION TSAXKECTH U Maccou
22 tena. Bec Tena. Pemenne 3a1a4 1o teme bubmorexa HOK

"Cuia Tsokecta"

https://m.edsoo.ru/ff0al778



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778

3 Cuia TsSKECTH Ha APYTUX IJIaHeTaxX. bubnnorexa [JOK
OU3NYECKUE XAPAKTEPUCTUKH IUIAHET https://m.edsoo.ru/ff0al1502
bu6mmoreka [IOK
24 Nsmepenune cun. JluHamomer
P a p https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec Tena. Hesecomocts
https://m.edsoo.ru/ff0al778
26 CnoxxeHue IByX CHUJI, HallpaBJIEHHBIX 110 bubnuorexa [JOK
OJIHOU mpsiMoil. PaBHOAEHCTBYIOIIAs CUIT https://m.edsoo.ru/ff0ala70
7 Pewmenne 3anad o reme
"PaBuoaeiicTByromas cui"
)3 Cuiia TpeHus u e€ BuAbl. TpeHue B Ipupoje bubnuorexa [JOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas pabota «3yuenue
29 3aBUCUMOCTH CHUJIbI TPEHUS CKOJIBKEHUS OT bubnuorexa [JOK
CUJIBbI JABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTMPUKACAIOIIUXCS TTOBEPXHOCTEH»
30 Pewrenue 3amau Ha onpeneneHue
PaBHOAECHCTBYIOLIEH CUIIBI
Pemenue 3amau mo remam: «Bec Temay,
31 «['padmueckoe n3obpaxkenue cuim», «CUiibn bubmmorexa LOK
P . P ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOAEUCTBYIOIIAS CHUIDY
KonrtponsHas pabora o Temam:
10 «Mexannueckoe JBUKeHUe», «Macca,
IJIOTHOCTBY, «Bec Tenay, «['paduyeckoe
n3zo0paxenue cuim», «CHIbD
3 Hasnenue. CriocoObl yMEHBIIICHUS U bubnnorexa [JOK
YBEJIMYECHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBneHue ra3a. 3aBUCUMOCTb JIaBJICHHS Ta3a bubnuorexa [JOK



https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6

0T 00bEMa, TeMIiepaTypbl

https://m.edsoo.ru/ff0a2376

[Tepenava naBneHust TBEPIABIMU TEIAMH,

bu6mmoreka [IOK

35
YKUJIKOCTSIMU U razaMu. 3akoH [lackas https://m.edsoo.ru/ff0a25b0
36 JlaBlieHHE B )KUJIKOCTH U ra3€, BBI3BAHHOE bu6mmoreka [IOK
JEUCTBUEM CHJIbI TSXKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau o teme «JlapieHue B bubmuoreka [JOK
JKUIKOCTH U rase. 3axkoH Ilackamsay https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 Coobumaiompecs cocyae! https://m.edsoo.ru/ff0a2970
39 IM'uapaBnuueckwuii mpecc bubmorexa HOK
P P https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopiiHeBOH KUIKOCTHBII
Hacoc
ATtMocdepa 3emiid U IpUYUHBI €€ bub6nunoreka [IOK
41
CYLLIECTBOBAHMUS https://m.edsoo.ru/ff0a2b5a
bu6mmoreka [IOK
B LA
42 ec Bo3atyxa. ATMoc(hepHOe J1aBJICHHUE https://m.edsoo.ru/ff0a2bsa
N3mepenne armocdeproro napnenust. OnpIT bubnnorexa [JOK
43
Toppuuennu https://m.edsoo.ru/ff0a2dag
44 3aBUCUMOCTBH aTMOC(HEPHOTO JTaBJICHHS OT bubnuorexa [JOK
BBICOTEI HaJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepoun. AtmochepHoe bubmuorexa [JOK
JIAaBJICHUE HA PA3TUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amad o reme " AtmochepHoe
napjeHue"
47 JlelicTBuE XKUJIKOCTH U T'a3a HA MOTPYKEHHOE bubnnoreka [JOK

B HHUX TeJO0. ApXMMEIOBA CHJIA

https://m.edsoo.ru/ff0a3276
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https://m.edsoo.ru/ff0a3136
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Jlaboparopnas padota «Onpenencaue

48 BBEITAJIKUBAIOWIEH CHIBI, JEHCTBYIONIEH Ha 1 bubmorexa LOK
’ M https://m.edsoo.ru/ff0a33fc
TEJI0, MOTPY>KEHHOE B KUJIKOCTH)
Jlaboparopras paboTa 1mo Teme
49 «ccieqoBaHue 3aBUCUMOCTH Beca Teja B 1 bu6mmoreka [IOK
BOJIC OT 00BbEMA MTOTPYKEHHOU B KHUIKOCTh https://m.edsoo.ru/ff0a3514
YacTH TeJla»
bu6mmoreka [IOK
50 [InaBanue ten
https://m.edsoo.ru/ff0a3a96
JlaGopatopnas padora "KoHcTpynpoBanue
51 apeomeTpa Uiu KOHCTPYUPOBAHUE JIOJIKU U 1
onpeeneHue e€ rpy30no LEMHOCTH"
Pemenue 3amau no remam: «IlnaBanue
52 cynoB. BoznyxomiaBanuey, «JlapieHue bubmorexa HOK
YAHOB. Y L https://m.edsoo.ru/ff0a3654
TBEPJIbIX T, )KUJIKOCTEH U ra30B»
53 KonTtponsHas padora o Teme «/laBienue
TBEPJIbIX T, )KUJIKOCTEH U Ta30B»
bu6mmoreka [IOK
54 Mexanundeckas padora
P https://m.edsoo.ru/ff0a3f82
bu6mmoreka [IOK
55 MomHocTh. EquHHIBI MOIIIHOCTH
https://m.edsoo.ru/ff0a3{82
56 VYpok-uccnenosanue "Pacyét MomHoOCTH, i
pa3BUBaeMOM IpH MoIbEME 10 JiecTHHUILIE"
57 IIpocteie Mexanu3msl. Peryar. PaBHoBecue
CHWJI Ha phluare
Prruaru B TexHuke, ObITY U IPUPO/IE.
bu6mmoreka [IOK
58 Jlabopartopnas padota «MccnenoBanue 0.5

yCHOBI/Iﬁ PAaBHOBCCH:A pblyara»

https://m.edsoo.ru/ff0a478¢e
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59 Pemenue 3anau 1o teme «Y CJIOBUSA | bubmuorexa [JOK
PaBHOBECHS pbIyara» https://m.edsoo.ru/ff0a48a6
KoaddutmenT mone3noro neicTBus

60 Mexanusma. Jlaboparopnas padora 1 0.5
«M3mepenne KIIJI HaKIOHHOM IIIIOCKOCTH

61 Pemenue 3agau mo teme "Pabora, | bu6mmoreka [IOK
momHocTh, KITT" https://m.edsoo.ru/ff0a4c48

6 Mexanunyeckas sueprusi. Kunernueckas u 1 bubnuorexa [JOK
MOTEHIMAIbHAS SHEPTUS https://m.edsoo.ru/ff0a4252

63 3aKOH COXpaHEHUSI MEXaHUYECKON SHEPrUuu 1 bubmorexa HOK

P P https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT IO TEME
"DKCepUMEHTAIbHOE OTPEICTICHUE

64 U3MEHEHU KHHETUYECKOH U NOTEHIIMAIbHON 1 1
SHEPIruu MpHU CKaThIBAHUU Teja M0
HaKJIOHHOM mIocKocTh"

65 KontposbHas padota no teme «Pabora u |
MOITHOCTb. DHEPIUs»

66 PesepBHylit ypok. Pabota ¢ TekcTamu 1o 1 bubnuorexa [JOK
TeMe "MexaHuueckoe asmxenue" https://m.edsoo.ru/ff0adee6
PesepubIii ypok. Pabota ¢ Tekctamu 1mo

67 teme "JlaBiaeHne TBEPABIX TN, KUIKOCTCH U 1 bubnnorexa LIOK

. p ’ https://m.edsoo.ru/ff0a4ffe
razoB

68 PesepBHblii ypok. Pabota ¢ TekcTtamu 1o 1
teme "PaboTa. MomuoCTh. DHeprus”

OBIIEE KOJIMYECTBO YACOB I1O 68 12

I[TPOIT'PAMME



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KJIACC

Koan4yecTBO 4acoB I DJIeKTPOHHBIE
ara
Ne T Kontpoun uuppoBbIe
€Ma ypoKa HpaKanec H3Y4YeH
n/n Bceero HbIE oOpa3oBaTejibHbIE
Kue padotbl | HA
padoThI pecypchl
OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO- BuG 10K
. nonroTexa
1 KMHETUYECKON TEOPHUU U UX OINBITHBIC 1
https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
3 Mopaenu TBEPAOTO, KUAKOTO U 1 bu6mmoreka [IOK
ra3zo000pa3HOro COCTOSTHUI BEIIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPAOIO, )KUJIKOTO U
4 ra3000pa3HOro COCTOSTHUH BEIIeCTBa Ha |
OCHOBE MOJIO)KEHHUI MOJIEKYJISIPHO-
KHMHETUYECKOU TEeOpHH
bubmuoreka [JOK
5 Kpucrannndeckue u amopdHbie Tena 1 1
https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KallWJUISIPHOCTb. 1 bubnuotexa [JOK
[ToBepxHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
bubnuorexa [JOK
7 TennoBoe paclIMpeHne U CKaTUE 1 1
https://m.edsoo.ru/ff0a5a26
g Temnepatypa. CBsi3b TEMIIEpATypPHI CO |
CKOPOCTBIO TEIJIOBOI'O JIBUKEHHSI YACTHUIL
9 Buyrpennsist sneprus. CriocoObl U3MEHEHUs | bub6nuoreka [IOK
BHYTPEHHEHN SHEPruu https://m.edsoo.ru/ff0a5c60
bubnuotexa [JOK
10 Buns! Tennonepenaun 1 1

https://m.edsoo.ru/ff0a6412



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412

11

VYpoxk-koupepenuus "[Ipakruyeckoe
UCTIOJIb30BaHUE TEIUIOBBIX CBOMCTB BEIIECTB
¥ MaTEpPHAJIOB B LIEJISIX SHEprocoepekeHus"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a65¢c0

12 KonunuecTBo TemnoTsl. Y AenbHas bubmuoreka [JOK
TEIJIOEMKOCTh https://m.edsoo.1u/ff0a6976
13 YpaBHEHHE TEILUIOBOTO OallaHca. bu6mmoreka [IOK
TennooOMeH U TETIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHnas padora "HcciaenoBanue
14 SIBJICHHS TETUIOOOMEHA MPY CMENTUBAHUH bubmorexa HOK
N . P " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOW U TOpsiYeil BOIBI
PacueT konmuvecTBa TEIUIOTHI, HEOOXOAMMOTO
15 JUUIsl HArpEBAaHMS TeJla U BBIIAEISEMOT0 UM
MIPU OXJIAKICHUH
16 JlabopaTtopHast pabora "Onpezenenue bubnmnorexa [JOK
yIEJIbHOU TEIJIOEMKOCTH BeriecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBa. Y IeJbHas TErjIoTa bubnmnorexka [JOK
Cropanus https://m.edsoo.ru/ff0a7bSa
[InaBnenue u oTBEepECBaHUE
18 KPUCTAJUIMYECKUX TEJ. Y AebHas TeIioTa bubmorexa HOK
P ' https://m.edsoo.ru/ff0a71d2
TIJIABJICHUS
19 JlaboparopHas pabota "Onpenenexnue bubnuorexa [JOK
yZIEJIbHOW TEIJIOTHI TUIaBJICHUS Jibja" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBaHue U KOHIACHCALIUAL. bubnuorexa [JOK
Ucnapenne https://m.edsoo.ru/ff0a740c
Kunenue. Y nenbHas temiora
21 napooOpa3oBaHUs U KOHJCHCALUH. bu6nuoreka [IOK

3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUSI OT
aTMoc(hepHOro JaBICHHUS

https://m.edsoo.ru/ff0a786¢
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22

Bnaxxnocts Boznyxa. JlabopaTopnast pabora
"Ornpezesenre OTHOCUTEIBHON BIIAXKHOCTH
BO3/1yXa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3a1au Ha onpeieneHne BIaXKHOCTH
BO3/IyXa

24

[TpuHIMIIBI paOOTHI TETIJIOBBIX JBUTATENCH.
[TapoBas TypOuHa. /IBurareiab BHyTPEHHETO
CrOpaHus

25

KIIJI rennoBoro aurareis. TenaoBeIe
JIBUTaTENM U 3alIUTa OKpYKarolel cpeibl

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

26

3aKOH COXpaHEHMs U IPEBPALLCHHS SHEPTUU
B TEILJIOBBIX IIpoLieccax

27

[ToaroroBka Kk KOHTPOJIBLHOU paboTE MO TEME
"TenoBele ABIeHNA. 3Menenue
arperaTHbIX COCTOSIHUH BeriecTa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8312

28

KonTponbHas pabora o teme "TemioBble
siBIIeHHA. VI3MeHeHne arperaTHbix
cocTosiHUI BelecTBa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

Dnektpusanus Ten. /[Ba pona
AJICKTPUUYCCKUX 3aPSI0B

30

VYpok-uccienoBanue "DieKTpusaius Tein
WHIYKIUEN U IPU CONTPUKOCHOBEHUH"

31

B3aumopeiicTBue 3apsKeHHBIX Tel. 3aKOH
Kynona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a87¢e4

32

Onexrpudeckoe nose. HanpsykeHHOCTD
NMEKTPUYECKOro nois. ITpunnun
CyNEPIIO3ULUH IIEKTPUUECKUX TTOJEN

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu snektpuyueckux 3apsios.



https://m.edsoo.ru/ff0a7628
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https://m.edsoo.ru/ff0a8a0a

DneMeHTapHbIi 3apsia. CTpoeHue aroma

34 [IpoBOHUKY U JUAIEKTPUKHU. 3aKOH bu6mmoreka [IOK
COXPAaHEHUs IEKTPUUECKOr0 3apsaaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3ana4 Ha IpUMEHEHUE CBOMCTB bubnuorexa [JOK
3IIEKTPUYECKUX 3aPSI0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUUECKHI TOK, YCIOBHS €r0
36 cymiectBoBaHus. MicTounuku bubmorexa HOK
4 ' https://m.edsoo.ru/ff0a95a4
AIEKTPUUYECKOTO TOKA
37 JleficTBUSI SIEKTPUIECKOTO TOKA bubmorexa [TOK
P https://m.edsoo.ru/ff0a96b2
Vpok-uccnenoanue "JleiictBue
38 3JIEKTPUYECKOTO MOJII Ha MPOBOJIHUKU U 1
JIADIICKTPUKH"
39 DIIEKTPUUECKHI TOK B METAJLIaX, JKUIKOCTAX bubnnorexa [JOK
U ra3zax https://m.edsoo.ru/ff0a9838
40 DJeKTpuyecKas 1ernb U €€ COCTaBHbIC YaCTH
A1 Cuna toka. JlaGopaTopHas pabota 0.5 bubnuotexa [JOK
"N3mepenue u peryanpoBaHue CUibl TOKA" ' https://m.edsoo.ru/ff0a8bd6
DJeKTpuuecKoe HarpspkeHue. BonbTmerp.
42 JlaboparopHnas pabota "H3mepenue u 0.5 bubmorexa HOK
paTOpHas p P ) https://m.edsoo.ru/ff0a9¢14
peryJIupoBaHue HAMPSHKEHUS
43 CornpoTHBiIeHUE MPOBOAHUKA. Y ICIBHOE bubnmnorexka [JOK
COIPOTUBJICHUE BEILICCTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHas pabota "3aBUCUMOCTh
44 ANEKTPUYECKOTO COMTPOTUBIICHUS 1 bubnnorexka [JOK

IPOBOJHUKA OT €0 JJTHHBI, TUTOIIAH
MONIEPEYHOr0 CeUeHusl U Marepuana”

https://m.edsoo.ru/ff0aa738



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
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3aBUCHMOCTE CHJIBI TOKA OT HAaITps>KCHUA.

bubmuorexa [JOK

45
3akon Oma 11 y4acTKa 1enu https://m.edsoo.ru/ff0aad44a
JlabopaTtopnast pabora "HccnenoBanue
46 3aBUCUMOCTH CHJIbI TOKA, UJIYIIETO Yepe3 bubnmnorexa [JOK
pe3ucTop, OT CONPOTUBICHUSA PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsKEHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U apAILIEIHHOE
COCIMHEHUS TIPOBOTHUKOB
JlaboparopHnas pabota "IIpoBepka mpasuia
43 CJI0’KEHUS HAPSDKEHUH TIPU bubnuorexa [JOK
[IOCJIENOBATEIILHOM COEIUHEHUHN IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos"
JlaGopaTtopHnas padora "IIpoBepka mpaBuia
49 JUIst cinm I;OKai U Ta aJ'IJPiIeJ'ILIPiIOM ’ bubmorexa LHOK
P P " https://m.edsoo.ru/ff0aadle
COEIMHEHUU PE3UCTOPOB
50 Pewenue 3anau Ha npumeHeHue 3akoHa Oma bubnuorexa [JOK
JUTS pa3IMYHOTO COEIMHEHUS MPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA. bubnnorexa [JOK
3akon J[xoynsa-Jlenna https://m.edsoo.ru/ff0ab124
5 JlabopaTtopHast pabora "Ornpezenenue bubnnorexa [JOK
paboThl ¥ MOIIIHOCTH AJIEKTPUUYECKOr0 TOKa" https://m.edsoo.ru/ff0ab3e0
DNEeKTpUUECcKHe e U MOTpeOuTenn
53 ANEKTpUYECKOM sHepruu B ObITY. KopoTkoe bubmmorexa LOK
P P Y- ROP https://m.edsoo.ru/ff0ab660
3aMbIKaHUe
[TonroroBka K KOHTPOJILHOK pabOTE MO TeMe
54 "DnekTpuueckue 3apsaabl. 3apsyKEHHbIE Tena bubnuotexa [JOK

U UX B3auMoencTBus. [10CTOIHHBIH
AJIEKTPUYECKUM TOK"

https://m.edsoo.ru/ff0abd2c
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KonTponbhas padora no teme
"DnekTpuueckue 3apsabl. 3apssKEHHbBIE Tena

bu6mmoreka [IOK

55 . .
" uXx B3aumoaeincTsus. IlocTosHHBIN https://m.edsoo.ru/ff0abea8
SJIEKTPUYECKUM TOK"
56 ITocTossHABIE MAarHUTHI, UX B3aMMOJICHCTBIE
57 VYpok-uccnenosanue "M3yuenue nonei 1 bu6mmoreka [IOK
MTOCTOSIHHBIX MarHUuTOB" https://m.edsoo.ru/ff0ac3d0
58 MarnuTtHoe noje. MaruutHoe nosie 3eMiu U bubnuorexa [JOK
€ro 3HadeHue I )KU3HH Ha 3eMiie https://m.edsoo.ru/ff0acOba
OmneiT Opcrena. MaruutHoe nosie
bu6mmoreka [IOK
59 ANEKTPUYECKOTO TOKa MarauTHoe mnosie
https://m.edsoo.ru/ff0ac1d2
KaTyIIKHU C TOKOM
[IpuMeHeHne >eKTPOMAarHUTOB B TEXHHUKE.
60 JlaboparopHas padota "H3yuenue aeiic 0.5 bubmmorexa [JOK
TOpHas T HUE JEHUCTBUS .
patop p v " https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TI0JIS Ha MTPOBOJIHUK C TOKOM
DIEeKTPOABUTATEINb IOCTOSTHHOTO TOKA.
Hcnonws3oBanue sneKkTpoaBUTaTENCH B
61 e ec CTpOMCTBA a TpaHcnopre bubmmorexa [JOK
TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.
yerp " P P https://m.edsoo.ru/ff0ac86c
JlaboparopHas padota "KoHcTpynpoBaHue u
u3ydeHue paboThl dJIeKTpoBUrarens"”
6 OnpiTel Dapanes. 3aKOH ANEKTPOMArHUTHOM
uHaykuuu. Ipasuno Jlenna
Onekrporerepatop. CriocoObl OTydeHUs
63 AIIEKTPUYECKOW IHEPTUU. DIIEKTPOCTAHLIUN
Ha BO30OHOBJISIEMBIX UCTOYHUKAX YHEPTUU
64 [TonroroBka Kk KOHTPOJILHOK paboOTe MO TeMe
"DJeKTpUYECKHNE U MAarHUTHBIE SIBJICHUS"
65 KoHTponbHas pabora 1o teme bubmuoreka [JOK
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"DIeKTpUUECKUE U MAarHUTHBIC SIBJICHUS"

https://m.edsoo.ru/ff0acb14

66 Pesepruelit ypok. Pabora ¢ Tekctamu 1o 1 bubnuotexa [JOK
teMe ""TeroBble siBIeHUS" https://m.edsoo.ru/ff0accSe
67 Peseprurlit ypok. Pabora ¢ Tekctamu 1o 1 bubnuorexa [JOK
teme "TlocTOSIHHBIN ANEKTpUUECKUA TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBHblit ypok. PaboTta ¢ Tekctamu 1mo 1
teMe "MarauTHbIe SBJICHUS"
OBUIEE KOJIMYECTBO YACOB I10 68 14.5

[NPOTPAMME



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

KoanuyecTBO 4acoB 1 DJIeKTPOHHBIE
ara
Ne Tema ypoka KonTpoas | IIpakTtuuec — nupposrie
n/n Bceero HbIE KHe oOpa3oBaTe/ibHbIE
usi
padoThI padoTbI pecypchl
1 Mexanndeckoe aBuxkeHue. MarepruanbHast |
TOYKa
) Cucrema orcuera. OTHOCUTEILHOCTD 1 bubmuoreka [{OK
MEXaHUYECCKOTO IABMKCHUS https://m.edsoo.ru/ff0ad474
. bubnmnorexa [JOK
3 PaBHOMEpHOE TTPAMOIMHEMHOE JBUKEHNE 1 1
https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPAMOIMHENHOE IBUKECHUE. 1
Cpenusis ¥ MTHOBEHHAs CKOPOCTh
5 [IpsiMonuHeitHOE paBHOYCKOPEHHOE 1 bubnmorexa [JOK
JIBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh IPSIMOIMHEHHOTO
6 paBHOYCKOpEHHOTO JBIMKeHus. [ papuk 1
CKOpPOCTH
Jlaboparopuas padota "OmnpenencHue
Bbu6mmoteka LJOK
7 YCKOpPEHHU Teja IIPU PaBHOYCKOPEHHOM 1 1 hitps://m.cd 1 JE0adb18
. s://m.edsoo.ru/ff0a
JBUKEHHUH 10 HAKIIOHHOW TJIOCKOCTH"
8 CBoboxanoe nagenue ten. OnbITel [anumest 1
PaBHOMepHOE ABHKEHUE IO OKPYKHOCTH. BuG 110K
_ noIMoTeKa
9 [lepuon u yactota obpamenus. Jluneitnas u 1
https://m.edsoo.ru/ff0ael76
yTJI0Basi CKOPOCTH
10 LleHTpOoCTpEMUTENBHOE YCKOPEHUE 1



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

11

[Tepsriit 3akoH HetoTOHA. BEKTOp CHItbI

bubmuorexa [JOK
https://m.edsoo.ru/ff0ae612

12 Bropoii 3akon HeroToHa. bubnmorexa [JOK
PaBHopelicTByOIIAsA crita https://m.edsoo.ru/ff0ae72a
. bubnmorexa [JOK
13 Tpernii 3akon HeroTona. Cynepno3unus cui hitps://m.c dsol_.[ru 02982
14 Pemenue 3a1ay Ha IpUMEHEHHE 3aKOHOB bubnmorexa [JOK
Herorona https://m.edsoo.ru/ff0aebbe
15 Cuia ynpyroctu. 3akoH ['yka Eﬁiﬁiﬁiﬁfﬁifoaeca 5
16 Pewenue 3amau no reme «Cuiia ynpyroctu»
17 Jlaboparopuas padota «Onpenencaue bubnmnorexa [JOK
YKECTKOCTH HPYKHUHBI» https://m.edsoo.ru/ff0ace28
bubamnorexa [JOK
18 Cua Tperis https://m.edSO(])_.[ru/fanﬂ38
19 Pemenue 3amau no reme «Cuiia TpeHUs» buGnuorexa LIOK
https://m.edsoo.ru/ff0afa26
20 Jlaboparopuas padota "OmnpenencHue bubamnorexa [JOK
K03 (HUIIIEHTA TPEHUS CKOJILKCHUS" https://m.edsoo.ru/ff0af8be
)1 Pewmenue 3ampau no reme "3akonsl HeroToHAa. bubmmorexa [JOK
Cuna ynpyroctu. Cuna TpeHus" https://m.edsoo.ru/ff0afb8e
” Cuia TSKEeCTH ¥ 3aKOH BCEMUPHOTO bubmmorexa [JOK
TATOTEHUSA. Y CKOPEHUE CBOOOTHOTO MaCHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepenius "IBmkeHue Ten BOKpyr
23 rpaBuTanmoHHOro neHTpa (CoaHeyHas
cuctema). ['amakTukn"
24 Pemenue 3agau mo teme "Cuna TsOKeCTH U bubnuoreka [{OK
3aKOH BCEMUPHOIO TArOTeHUs" https://m.edsoo.ru/ff0af5f8



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8

IIepBas kocmuyeckas CKOPOCTb.

bubnuoreka [{OK

25
HeBecoMocTh u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepUaIIBHON TOYKHU.
2% AoGcomotHOo TBEpIOE Teso. PaBHOBecHe bubnmnorexa [JOK
TBEPAOIO TeNa C 3aKPEMIIEHHONW OChIO https://m.edsoo.ru/ff0afe36
BpaIieHus
27 MowmenT cuisl. LeHTp TsKeCTH
)3 Pemenue 3amau mo teme "MOMEHT CHIIBL bubmuorexa [JOK
Lentp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroToBka K KOHTPOJIBLHOU pabOTE MO TeMe
29 "MexaHn4ecKoe IBIKEHUE buGnuorexa LIOK
. | ' https://m.edsoo.ru/ff0b0408
BiaumopeiictBue ten
KonrponsHas pabora o Teme
30 "MexaHn4ecKoe IBIKEHUE bubnnorexa [IOK
N ’ https://m.edsoo.ru/ff0b06ec
B3aumopeiictBue Ten"
Nmnynec Tena. Umnysnbse cuiel. 3aKkoH
31 COXpAHEHUS UMITYJIbCA. YIIPYroe u bubmmorexa [TOK
p Y o pyr https://m.edsoo.ru/ff0b07fa
HEYNPYroe B3auMOJICHCTBUE
10 Pewrenue 3anau no reme "3akoH coxpaHeHUs bubmmorexa [JOK
uMmIyisca' https://m.edsoo.ru/ff0b096¢
1 Ypok-koHpepenius "PeakTuBHOE ABHKEHUE
B MPUPOJIE U TEXHUKE"
bubnuoreka [{OK
34 M 0
CRAMITCCKAT paboTa 1 MOIMHOCTE https://m.edsoo.ru/ff0b0a84
35 PaboTa cuiibl TSXKECTH, CUIIbI YIIPYTOCTH U Bbubmmoteka LJOK
CUJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
36 Jlaboparopras padota «Onpenencaue

paboThI CUIIBI TPEHUS TPU PABHOMEPHOM



https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

JABMOKCHUU TCJIa I10 FOpI/I?;OHTaJII)HOI\/JI
IOBCPXHOCTU»

Cs13b aHepruu U padotsl. [loTeHnanbHas

37
SHEPTUs
18 Kunernueckas sueprus. Teopema o bubmmorexa [JOK
KUHETUYECKON SHEPIUHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B MEXAHUKE
40 Jlaboparopnas padota «3y4ueHue 3akoHa bubnmnorexa [JOK
COXpaHEHUS SHEPI UM https://m.edsoo.ru/ff0b12fe
A1 KonebaTenpHOE TBUKEHUE U €TI0 bubmuorexa [{OK
XapaKTEePUCTUKHU https://m.edsoo.ru/ff0b1858
4 3aryxatomue Koynebanus. BelnykaeHHbIe Bbubmmoteka LJOK
KoJjiebanus1. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MatemaTuueckuil U Ipy>KMHHbBIN MasITHUKU
VYpok-uccrnenoBanue «3aBUCUMOCTH TIEPHOJIA
44 K(f)ﬂe(iaﬂnﬁ OT KECTKOCTH IIPYKUHBI U ﬁaccm bubmorexa HOK
by https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpareHue 23HEPruy P MEXAaHUIESCKUX
KOJICOaHUAX
JIaGoparopnas padora «Onpeaenenne
46 qaCTopTLI Hpne Ifo a KOJ'Ie6aiI/II71 MPY>KMHHOTO bubmorexa [IOK
pHOA py https://m.edsoo.ru/ff0blaec
MasITHUKa»
Jlaboparopuas padota «IIpoBepka
47 HGSaBFI)/ICI/H\IjI)OCTI/IpHe noja I?oneé)aHHﬁ rpysa bubmorexa [IOK
PHOA py3a, https://m.edsoo.ru/ff0b197a
MOJIBEILIEHHOTO K HUTH, OT MaccChl Tpy3a»
43 Mexaaundeckue BoTHBI. CBOMCTBA bubnuoreka [{OK

MEXaHHUYECKUX BOJIH. HpO[[OJIbHBIe u

https://m.edsoo.ru/ff0b21fe



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a

IMOMNEPCUYHBIC BOJIHBI

Ypok-koHpepeHus "MexaHndecKue BOTHBI

49 R .
B TBEpAOM Tene. CelicMuueckue BOIHbI"
50 3Byk. PacnipocTpanenue u oTpaxkeHue 3ByKa
51 VYpok-uccnenosanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT YacCTOTHI"
57 I'poMKOCTB 3ByKa 1 BBICOTA TOHA.
AKYyCTHUYECKUI PE30HAHC
53 Ypok-koHpepeHus "YabTpazByk u bubmmorexa [JOK
uH(}pa3ByK B MPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroToBka K KOHTPOJIBLHOU pabOTE MO TeMe
" bubmmorexa [JOK
54 3aKOHbI COXpaHeHusl. MexaHn4eckue
| https://m.edsoo.ru/ff0b250
KoJ1eOaHus U BOJIHBI
KonTponbHas padota o Teme "3aKoHbI
55 COXpaHeHUs. MexaHn4ecKue KoJieOaHust u
BOJIHBI"
56 DNeKTpOMarHuTHOE TO0JIE. bubnmnorexa [JOK
DNeKTpOMarHuTHbIC BOJTHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 2JIEKTPOMArHUTHBIX BOJIH
Ypok-koHpepenmus "Llkana
58 AJIEKTPOMArHUTHBIX BOJH. Mcronb3oBaHue bubmmorexa [JOK
3JIEKTPOMArHUTHBIX BOJIH JIJIsi COTOBOM https://m.edsoo.ru/ff0b2fe6
cBs3u"
VYpok-uccnenosanue "M3yyeHue cBONCTB
59 AIEKTPOMArHUTHBIX BOJIH C IIOMOIIIBIO bubmmorexa LIOK
P | https://m.edsoo.ru/ff0b2c6e
MOOWIBHOTO TeleoHa
60 Pemenue 3amau Ha onpeeneHne 4acToThl U



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

JJIIMHBI BHGKTpOMaFHHTHOfI BOJIHBI

QHCKTpOMaFHI/ITHa}I [mpupoga CBCTA.

bubnuorexa [JOK

61 "
CxopocTh cBeTa. BoiiHOBBIE CBOMCTBA CBETa https://m.edsoo.ru/ff0b31d0
Hcrounuku cera. lIpamonuHeitHoe
62 acmpocTpaHeHnue cBera. 3atMeHus CoJiHIa buGmorexa LOK
pactipoctp ' https://m.edsoo.ru/ff0b3658
u JIyHb1
3aKOH OTpakeHHs cBeTa. 3epkaia. Penenue
63 3a7a4 Ha OpUMEHEHHUE 3aKOHA OTPAKEHUI buGnnorexa LIOK
p p https://m.edsoo.ru/ff0b38c4
CBETa
64 [Ipenomiienne cBeTa. 3aKOH MPEITOMIICHHUS bubnuoreka [IOK
CBETa https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEeHHEE OTpaKEHUE CBETA.
65 Hcnonp3oBanue noJIHOT0 BHYTPEHHETO bubnnorexa [IOK
yIp https://m.edsoo.ru/ff0b3c5c¢
OTPaXEHUS B ONMTUYECKUX CBETOBOIAX
Jlaboparopuas padota "Hccienoanue
66 3aBUCHUMOCTH yIJia MPEIOMJICHUS] CBETOBOTO
Jy4a OT yIJla NaJeHus Ha rpaHuLe "BO31yX-
crexiao""
Ypok-koHpepenuus "Hcnonp3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPaKEHUS:
CBETOBO/IBI, OITHKOBOJOKOHHAS CBI3h"
bubnuoreka [{OK
68 JInusel. OnTuyeckas cujia JUH3BI
https://m.edsoo.ru/ff0b3f2¢
bubmuorexa [JOK
69 ITocTpoenne n300pakeHUil B INH3aX
p P https://m.edsoo.ru/ff0b444a
JlaGoparopuas padora "Onpeneneaue
paTOpHAt p P . bubnuoreka [{OK
70 (OKYCHOTO PacCTOSIHUS M ONTHYECKOMN CHIIBI

coOuparomien JTUH3bI"

https://m.edsoo.ru/ff0b4206



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206

71 Ypok-koH(pepeHIus "OnTu4aeckue TNH30BbIC bubnmnorexa [JOK
npudopsr"” https://m.edsoo.ru/ff0cOa7e
bubmuorexa [JOK
72 I'na3 kak o €cKasi CUCTEMa. 3peHue
7183 Kax ontHeckan CHCTEMa. Speri https://m.edsoo.ru/ff0b4684
7 Ypok-koHpepenmus "ledextsr 3penus. Kak
COXPaHUTH 3peHue"
Pasnoxxenue 6enoro csera B crieKTp. ONbITHI
74 Hrerotona. CioxeHue CreKTpaabHbIX 1IBETOB bubmmorexa [IOK
' P t ' https://m.edsoo.ru/ff0c0f4c
Jucnepcus ceera
Jlaboparopnas pabota "OnbITHI 110
75 Pa3IoKEHHUIO OEJIOT0 CBETa B CIIEKTP U bubnuoreka [IOK
BOCIIPUATHUIO LIBETA MPEAMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJII0OICHNH Yepe3 [BETOBbIE (GUIbTPHI"
VYpok-npakTukyM "BoiHOBBIE CBOWCTBA
76 CBeTa: AucIepcusi, uHTepdepeHIus u
mudpakius"”
77 OmnsiTel Pesepdopaa u mianerapHas Mojesb bubmmorexa [JOK
aToma https://m.edsoo.ru/ff0c12a8
78 [Toctynater bopa. Moaens atoma bopa
79 Hcnyckanue v MorionieHue cBeTa arTOMOM. bubnuoteka [IOK
KBanTs1. JInHEHyaThIe CIIEKTPHI https://m.edsoo.ru/ff0c144c
20 Ypok-nipaktukym "Habnronenre crieKTpoB bubmmorexa [JOK
UCIyCKaHus" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUIBI bubmmorexa [TOK
A A https://m.edsoo.ru/ff0c1672
%) Crpoenue atomHoro sapa. Hyknonnas bubmmorexa [JOK
MOJ€eNb https://m.edsoo.ru/ff0c18ac
&3 PanuoaktuBHbIe ipeBpaiieHus. M30Tonbl bu6mmoreka LIOK



https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
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https://m.edsoo.ru/ff0clal4

Pemtenne 3agaud o reme: "PagnoakTuBHBIE

bubnuoreka [{OK

84
npespamieHus" https://m.edsoo.ru/ff0c1b4da

85 [lepuon nmonypacnana

26 Ypok-koHpepennus "PaguoakTuBHbIC bubnmorexa [JOK
M3JIy4€HUS B IPUPOJE, MEIULIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

g7 S nepHble peakiu. 3aKOHbI COXPAHEHUS bubnuoreka [IOK
3apsAI0BOTO U MAacCCOBOTO YHUCET https://m.edsoo.ru/ff0c1c58

28 DHeprusi CBA3U aTOMHBIX sifiep. CBs3b MacChl bubnmnorexa [JOK
U DHEPTUU https://m.edsoo.ru/ff0c1d7a

89 Pemenue 3anay no teme "Snepusie peakuun"

90 Peakuuu cunTe3a u 1ejaeHUs ep. bubmmorexa [JOK
Uctounuku suepruu CosiHIa U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpox-konpepenuus "SnepHas sHepreTHKA.

91 JIercTBUA paJuOAKTUBHBIX U3Iy4YEHUN Ha
YKUBBIE OpraHU3MbI"

[ToaroroBka K KOHTPOJIBLHOU pabOTE MO TeMe

9 "DIeKTPOMAarHUTHOE TIOJIE. bubnmnorexa [JOK
DneKkTpoMarHuTHbIC BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBIICHUS"

KonrponsHas padora o Teme

93 "DIeKTPOMAarHUTHOE TIOJIE.
DneKkTpoMarHuTHbIC BOJIHBI. KBaHTOBBIE
sIBICHUS"

94 [ToBTOpenue, 0600menue. JlabopaTropHbie bu6mmoreka LIOK
paboTsI 1o Kypcy "B3aumopeiicteue Ten" https://m.edsoo.ru/ff0c245a

bubnmnorexa [JOK

95 [ToBTOpenue, 0600menue. Pemenue 1

https://m.edsoo.ru/ff0c2572
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PACUCTHBIX U KAYCCTBCHHLBIX 3aJa4 I10 TCMC
"TeroBbie MPOECCHI"

[ToBTOpenue, o6obmenue. Pemenue

bubnuoreka [{OK

1
96 pacyeTHBIX U KaquTBeHmevwz[aq 110 TEME hitps://m.cdsoo.ru/fl0c2a22
"KIIJ] TeruioBeIX ABUTATEIICH"
[ToBTOpenue, obobmenue. Pemenue
bubmuorexa [JOK
97 pacyeTHBIX U KaUECTBEHHBIX 3aJ1a4 110 TEME 1
https://m.edsoo.ru/ff0c2b30
"KII[ s5mekTpoycTaHoBOK"

08 [ToBTOpenue, o6o6menue. JlabopatopHsie | 1 bubmmorexa [JOK
paboTsl 110 Kypcy "CBeToBble sIBIEHUS" https://m.edsoo.ru/ff0c2¢52
[ToBTOopenue, o6o0menue. Padora ¢

99 TEKCTaMH I10 TeMe "3aKOHBI COXPAaHEHUS B 1 buGnuorexa LIOK

" p https://m.edsoo.ru/ff0c2d6a
MEXAaHUKE

100 [ToBTrOopenue, o6o6menue. Padora ¢ 1 bubnuoreka [IOK
Tekcramu 1o teMe "Konebanus 1 BoiHbI" https://m.edsoo.ru/ff0c2e82

101 [ToBTrOopenue, o6o0menue. Padora ¢ | bubnuoteka [IOK
TekcTamu 110 Teme "CBeToBbIE ABIEHUT" https://m.edsoo.ru/ff0c3044
IToBTOpenue, o600meHne. Pabora ¢

102 TekcTamu 1o TeMe "KBaHTOBas U sijiepHas 1
¢buszuka"

OBIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 102 27
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YUYEBHO-METOJNYECKOE OBECIHHEYUEHUE OBPA3OBATEJIBHOT'O NPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YYEHUKA

o ®duswuka, 7 knace/ [lepeimkua .M., UiBanoB A.W., AkiimonepHoe o6iectBo «M3narenscTBo «IIpocBemnienne»

o ®usuka, 8 knacc/ [lepeimkua .M., IBanoB A.U., AkuronepHoe oo61miectBo «M3narenbetBo «IIpocBeneHuey

o @usuka, 9 wimacc/ Ileppimkun WM.M., I'ytauk E.M., MBanoB A.U., IletpoBa M.A., AknuoHepHoe OOIIECTBO
«M3parenscTBO «IIpocsemienue»

METOANYECKHUE MATEPUAJIBI 1JISI YUUTEJIS

o dusuka: 7-i kiacc: 0a30BBIM ypoOBeHb: MeToauyeckoe nocodue k yueoHuky M. M. Ilepwimkuna, A. U.
NBanosa / O. A. Yepnukona, C. H. I'nmagenxoBa, B. B. KynpsiBues. — 3-e uzn., nepepad. — Mocksa: [Ipocsernienue,
2023.

o dusuka: 8-i1 kiacc: 0a30BbIN ypOBEHB: MeTOIMUECKOe ocodue k yueOnuky M. M. I[lepeimikuna, A. 1. MBanosa / O.

A. Yepnukosa, C. H. I'manenkoBa, B. B. KyapsBues. — 3-e u3z., nepepad. — Mocksa: [Ipocsenienue, 2023



o ®dusuka: 9-i kiacc: 6a30BBIM ypOBEHb: MeTonuYecKkoe mocooue k yueoOnuky . M. Ilepeimikuna, E. M. I'yTHuK, A.
N. BanoBa, M. A. IlerpoBoii / O. A. Uepnuxona, C. H. ['manenkona, B. B. KynpsiBues. — 3-e u3., nepepad. —

Mockaa: IIpocsenienue, 2023.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Poccwutickas smekTponHas mkosa https://resh.edu.ru/



https://resh.edu.ru/

