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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO 0OIIEro o00pa3oBaHUs
COCTaBJIEHa HAa OCHOBE IOJIOKEHUU U TpeOOBaHUU K pe3ysbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTeIbHON HPOrpaMMbl, NMPEICTaBICHHBIX B
OI'OC 00O, a takxke ¢ yuétoMm (penepanbHON paboueil mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenogaBanusi yueoHoro npeamera «Ouznkay.

CopepxaHue mnporpaMMmbl MO (U3MKE HaIMpaBlIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOW TI'PaMOTHOCTH OOyYarolMXcs M OPraHu3alui0 HU3yYeHUs
(Gu3MKU Ha JESITeIbHOCTHOW OCHOBe. B mporpamme mo (¢u3uke yUUTHIBAIOTCS
BO3MOXXHOCTH y4eOHOro mpeamera B peanuzaunuu TpeboBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM 00y4YeHHs], a TAKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX NMPEIMETOB HAa YpOBHE
OCHOBHOTO 00111er0 00pa3oBaHusl.

[Iporpamma no ¢u3uke ycraHaBIMBAET pacnpeaeieHre yueOHoro Marepraa
1o rogam o0yyeHus (1o Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIe0BATEIbHOCTD
U3y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEAMETHOTO COACpPKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yUaroIINXC.

[Iporpamma 1o ¢usnke pazpaboTaHa C IEJIbI0 OKa3aHUS METOJUYECKOM
MOMOIITY YYUTENIO B CO3JJaHUU paboydeil mporpaMMbl IO y4eOHOMY MPEIMETY.

duzrka SBISETCS  CHUCTEMOOOpAa3yIOIUM JUIsl  €CTeCTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, MOCKOIBKY (pr3ndYecKre 3aKOHBI JIe)KaT B OCHOBE MPOIECCOB
U SBJICHUM, H3ydyaeMbIX XHMHUEH, OHOJIOTHEH, acTpOHOMHEH H (PU3HUECKON
reorpadguei, BHOCUT BKJIAJ B €CTECTBEHHO-HAy4yHYI0 KapTUHY MHUDpA,
npenocTaBisieT Haubosee siICHble 00pasibl MPUMEHEHHS HAydyHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYESHHSI TOCTOBEPHBIX 3HAHUN O MHpE.

OnHa w3 TIaBHBIX 3a7a4d (PU3MUECKOro OOpa3oBaHHS B CTPYKTYpe OOIIETO
o0pa3oBaHUs COCTOUT B (DOPMHPOBAHUM €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH H
MHTepeca K HayKe y 00yJarouuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIoONiaracT OBJAJCHHE
CIIEYIOIIMMH KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAYUYHYIO
IPAMOTHOCTb:

e Hay4YHO OOBSACHSTH SIBICHUS;

e OLEHUBATH U NIOHMMATh OCOOEHHOCTH HAYYHOT'O HCCIIEOBAHUS;

e HHTEPNPETHUPOBATH  JIaHHBIE W UCIOJb30BATh  HAYy4YHbIE
JIOKa3aTeNbCTBA JJIsl TOJTYYEHHUS BBIBOIOB.

lenn wu3ydeHuss (¢GU3MKK HA YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUA
onpenenenbl B KoHuenuuu mnpenojaBanusi ydeOHoro mnpeamera «®Pusukay B
oOpa3zoBaTeibHbIX oOpranusanusx Poccuiickoit ®exaepanuu, pealn3yrOUIUX
OCHOBHBIE  00I1I€00pa30BaTENIbHBIE IMPOTPAMMBI, YTBEPKIAEHHON pElIeHHEM



Konnerun Munncrepctsa npocsemienus Poccuiickoit denepanuu (MpoTokosa oT 3
nexadbps 2019 r. Ne TIK-48H).
Ieaun n3zyyenus pusuku:

MPUOOPETCHUE WHTEpPeca W CTPEMIICHHS OOYyYarolIuXxcss K HAyYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HMX HWHTEIUICKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABIICHUA O HAYYHOM METOJIC TTO3HAHUSA M (POPMUPOBAHUE
UCCIIEIOBATEIHCKOTO OTHOMIECHHUS K OKPY KAIOIITUM SIBJICHUSM;
dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yibTaTa HW3YUYCHHS
OCHOB CTPOCHHMSI MaTepuu U (PyHIAMEHTATBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TPEICTABICHUNA O PONHM (U3MKHU IS Pa3BUTHS JPYTHUX
€CTECTBECHHBIX HAYK, TCXHUKU U TCXHOJIOTHH;

pa3BUTHE  TPEACTABICHHWM O  BO3MOXHBIX  cdepax  Oymymiei
npo(ecCHOHATBHOM JCATCIIBHOCTH, CBA3aHHOW C (PM3MKOM, TOJATOTOBKA K
JaNbHEHIIEMy OOYYCHHIO B ’TOM HAIpPaBJICHUU.

I[OCTI/I)KGHI/IG 9THUX uenel‘/i ImporpaMmsbl 110 (1)I/IBI/IK€ Ha YPOBHC OCHOBHOT'O
O6IIICFO O6pa?>OBaHI/IH obecreunBacTCs PCIICHUEM CIICAYIOINHMX 3aday.

NpPHOOPETCHHE 3HAHWM O JINCKPETHOM CTPOCHUM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJEKTPHUECKUX, MATHUTHBIX W KBAHTOBBIX
SIBTICHUSIX;

NpUOOpETCHHE YMEHUW OINUCHIBATh U OOBSICHATH (DU3MUECKUE SBICHHS C
UCTIOJIh30BAaHUEM ITOTYICHHBIX 3HAHU;

OCBOGHHE METOJIOB pCIICHUS TMPOCTEHUIMX pacu€THBIX 3aJad ¢
UCTIOJIh30BaHUEM buznuecKux MoJIeTieH, TBOPYECKHX U
NPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUHN HaOIIONATh MPHUPOIHBIC SBICHUS W BHITIOTHATH OTBITHI,
nabopaTtopHble pabOTBl W  JKCIEPUMEHTAIBHBIE HWCCICOBAHHUS C
UCTIOJIb30BaHUEM U3MEPUTEIHHBIX TPHOOPOB;

OocBOeHHE MPUEMOB PabOTHl ¢ mHpOpMaIruel (HU3NIEeCKOro COAEp>KaHus,
BKJIOUass UHPOPMAIIMIO O COBPEMEHHBIX JIOCTIKCHUSIX (DU3UKH, aHAU3 U
KPUTHUYECKOE OlICHUBaHNE HHPOPMAIINH;

3HAKOMCTBO €O cepamu npodecCHoHaTbHON eITEIbHOCTH, CBA3aHHBIMU
C (GU3NKON, W COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
TOCTIKEHUAX (PU3HUECKON HAYKH.

Ha uzyuenue ¢usuku (0a30BbIi YPOBEHb) HA YPOBHE OCHOBHOT'O OOIIETO

oOpazoBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeNEN0), B 8
KJlacce — 68 yacoB (2 vaca B Hezaento), B 9 knacce — 102 vaca (3 yaca B Heneno).

[Ipennaraemsiii B mporpamme 1o (pusuke nepeyeHsb JabOpaTOPHBIX padOT U
OMBITOB HOCUT PEKOMEHIATEIIbHBIM XapaKTep, YUUTENb JeIaeT BHIOOP MPOBEACHUS



1a00paTOpHBIX PabOT U OMBITOB € YYETOM HMHAUBHUAYAIBHBIX OCOOCHHOCTEH
0o0y4Jaromuxcs, COUCKa SKCIEPUMEHTANIBHBIX 3aJaHUi, MpeJjiaracMblX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOI'0 dK3aMEHa 10 (U3HKE.



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poib B NO3HAHUM OKPYKAKOIIET0 MUPA.

®usuka — Hayka o npupoze. SIBinenus npupoapl. DPU3NUYECKUE SBICHHUS:
MEXaHWYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BenuuuHbL. M3Mepenue ¢Qusnueckux BenuuyuH. Duznmueckue
npubopsl. [lorpemnocts n3mepennit. MexxayHapoiHasi cucTeMa €IMHULI.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM HU3Y4alOT MPUPOLY.
EcTecTBeHHO-HAY4YHBI METOJ| MO3HAHUA: HAOJIOJEHHE, MOCTAaHOBKA HAYYHOTO
BOMPOCA, BBIJABUKEHUE THIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 0ObSICHEHHE
HabonaemMoro sBieHus. Onucanue GU3NUECKUX SBJICHUN C TOMOILBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHHYECKHE, TEIUIOBBIE, JJIEKTPUUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJIICHUSL.
2. ®dusunyeckue MpuOOPHI U MPOLEaypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
U(GPOBBIM TPUOOPOM.

Jlabopamopnuie pabomot u onvimeot.

1. OmnpeneneHue LeHb AIEHUS Kbl U3MEPUTENIBHOTO pudopa.
N3mepenne paccTOSTHUN.

N3mepenne 00bEMa KUIKOCTH U TBEPAOTO Tela.
Omnpenenenne pa3zmMepoB MaJIbIX TEIN.

o b~ N

N3Mmepenne Ttemmeparypbl MpU MOMOIIM >KUJIKOCTHOIO TEPMOMETpa U
JaTyrKa TeMIEpaTyphl.

6. IlpoBeneHue uccienoBaHus IO MPOBEPKE THIIOTE3bI: NAIBHOCTh MOJIETA
IIapyiKa, MyIeHHOr0 TOPU30HTAIBHO, TEM OOJIbIIIe, YeM OOJIbIIIC BHICOTA
myckKa.

Pa3znea 2. IlepBoHayajibHbIe CBeJIEHHSI 0 CTPOCHHHU BellecTBA.

CtpoeHue BemiecTBa: aTOMbl W MOJIEKYJIbI, HX pa3mepbl. OIbITHI,

JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBrxkenne dactuil BemiecTBa. CBsI3b CKOPOCTU JBMIKEHHUS YACTHI[ C
TeMIiepatypoii. bpoyHoBckoe nBmwkenme, auddys3us. BzanmomelicTBue YacTHI
BEIIECTBA: MPUTSIKECHUE U OTTAJKUBAHUE.

ArperaTtHble COCTOSIHHSI BEIIECTBA: CTPOEHHUE Ta30B, KUJKOCTEH U TBEPIBIX
(kpucTayuiMdyeckux) Teia. B3aumMoCBsS3b MEXKIy CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSHUSAX W MX aTOMHO-MOJCKYJISIPHBIM cTpoeHHeM. OCOOCHHOCTH
arperaTHbIX COCTOSSHUUA BOJIBI.

Jemoncmpayuu.

1. HaOnronenrie OpOyHOBCKOTO IBUKEHUS.



2. HabGmonenue nuddysuu.
3. HaGmonenue  siBIeHUN,  OOBSACHSIIONIMXCS  MPUTSHKCHUEM WU
OTTAJIKMBAaHUEM YACTHI] BEIIECTBA.

Jlabopamophuie padomot u onvimot.

1. OueHka JuaMeTpa aroMa METOAOM psAoB (C  HCIOJIb30BAaHUEM

dotorpaduii).

2. OnbITHI 110 HAOIIOJIEHUIO TEMJIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO TIPUTSKEHUS.

Paznen 3. JIBu:keHHe U B3aMMOIECTBHE TeJl.

Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuér myTtu u
BPEMEHHU JIBHKCHUS.

SBnenne wHepUMU. 3aKOH HMHEPIUU. B3auMojeicTBHE Tesl Kak NpUYMHA
U3MEHEHUSI CKOPOCTHM JBIMXKEHUsSI Teld. Macca Kak Mepa HHEPTHOCTH Tena.
[InoTtHOCTh BemiecTBa. CBSI3b IMJIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B E€IUHUIIE
00BéMa BelecTna.

Cuna xak XapakTepuCTHKa B3auMojiecTBusl Ten. Cuna ynpyroctd M 3aKOH
I'yka. 3MepeHue cuiibl ¢ OMONIBIO IMHAMOMETpA. SIBJI€HUE TATOTCHUS U CHUJIa
TsokecTd. Cuia TSKeCTH Ha Apyrux maHerax. Bec tena. HeBecomocts. Croxenue
CWJI, HAPABJIEHHBIX MO OJHOM mpsiMoil. PaBHonelicTBytomas cui. Cuiia TpeHUsl.
TpeHue CKOIbXKEHU U TPEHHE NOKOs. TpeHue B IPUPOJIE U TEXHUKE.

Jemoncmpayuu.

HaGmronenre MexaHU4ecKoro JBUKEHUS Tena.

H3mepeHne CKOpOoCTH MPSIMOJIMHEMHOTO JBUKCHUS.

HaGmronenuie siBeHUsT HHEPIIUH.

HaGmonenne n3MeHeHUs1 CKOPOCTH TIPU B3aUMOJICHCTBHH TEll.

CpaBHeHuE Macc Mo B3aUMOJICHCTBUIO TEIL.

CrnoxeHue cuil, HallpaBJIE€HHBIX 10 OJJHOM MPSMOM.

Jlabopamophuie pabomot u onvimot.

1. OmnpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBMXKEHUS (IIapvKa B JKUJIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmpeneneHne CpeaHEN CKOPOCTH CKOJBKEHHUS Opycka WM IapuKa IO
HAKJIOHHOM IIJIOCKOCTH.

3. OnpexeneHue MWIOTHOCTU TBEPIOTO Tea.

4. OnpIThl, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTh pacTskeHus (Aedopmanun)
IPY>KUHBI OT IPUJIOKEHHON CUJIBI.

5. OnpIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHS OT
BECa TEJa U XapakKTepa COMPUKACAIOUINXCS TOBEPXHOCTEM.

Pa3nea 4. JlaBjieHue TBEPABIX TeJI, dKUAKOCTEH U ra3oB.

o 0k~ wdPE



Hanenune. CriocoObl yMEHBILIEHUS U yBEJIMYEHUs AaBieHus. JlaBneHue rasa.
3aBUCUMOCTh JaBJI€HHMsS Tra3za OT o0bEma, Temmneparypbl. llepenaua naBieHus
TBEPABIMU TEJIAMH, JXKUAKOCTIMU M razamu. 3akoH Ilackams. IlmeBmatnueckue
MaluHbl. 3aBUCUMOCTb JAaBJIEHHUS JKUIKOCTU OT riayOuHbl. ['mapocrarnueckuii
napanokc. Coobmiaronuecs cocyasl. ['uapaBinueckue MEXaHU3MBI.

AtMmocdepa 3emun u atMocdepHoe naieHue. [IpuuuHbBI CylecTBOBaHUS
Bo3aymiHOM oOonouku 3emiu. OnbiT Toppuuennmu. M3mepenue atmocdepHOro
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOTO aBJIEHUs OT BBICOTHI HaJl YPOBHEM MODPSI.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTro TABICHUSI.

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

Jemoncmpayuu.
3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmatoiuecs cocybl.

I'mppasnnueckuii mpecc.

[IposiBnenue neicTBUs aTMOC(PEPHOTO TaBICHUSI.

3aBUCUMOCTb BBITAJIKUBAIONIEH CUJIBI OT 00BEMA MOTPYKEHHON YaCTH

T€JIa U INIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIIKMBAIOLLIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

8. YcioBue IIaBaHUs TeJl: NJABAHUE WM MOTPYXKEHUE TEJl B 3aBUCHUMOCTHU
OT COOTHOILIEHUS TUIOTHOCTEN TeJIa U )KUIKOCTH.
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Jlabopamopnuie pabomot u onvimot.

1. HccnenoBaHue 3aBUCHUMOCTH Beca Tella B BOJIE OT 00bEMa MOrpyKEHHOM B
AKUJKOCTh YaCTHU TENa.

2. OmnpeneneHue  BBITAIKMBAIONIEH  CHJIBL, JCHCTBYIOIIEM Ha  TeIO,
MOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKABAKOIIEN CUIIBL, IEUCTBYIOIIEH HA TEJIO
B )KUJIKOCTH, OT MACCHI TeJa.

4. OnpIThl, JAEMOHCTPUPYIONIME 3aBHCUMOCTh BBITAJIKUBAIOWIEH CHIIBL,
JEUCTBYIOIIE HAa TENO0 B JKHAKOCTH, OT 00BEMaA TOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH YKUJIKOCTH.

5. KoHCTpynpoBaHHe apeoMeTpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpEAEIICHUE €€ TPY30MOABEMHOCTH.

Paznen 5. PaGora u MOIHOCTb. DHEprusi.

Mexanunueckasi pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio

paBHOBecusi pbryara. lIpumeHeHune mnpaBuiia paBHOBECHUs pblyara K OJIOKY.



«3onoroe mpaBuwino» MexaHuku. KIIJ[ mpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas odHeprus. KuHeTmdeckas W NOTEHIMAIbHAs DJHEPIUs.
IIpeBpamenne 0OTHOrO BHJ1a MEXAHUYECKOW YHEPTUM B IPYTrOM. 3aKOH COXPAHEHUS
SHEPIUHU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnuie padomut u onvimot.

1. Ompenenenue pabOThl CUIIBI TPEHUS NPU PABHOMEPHOM JBM)KCHHM Tela

110 TOPU3OHTAJIBHOW ITOBEPXHOCTH.
2. HccnenoBaHue ycii0BUM PaBHOBECHS pblUara.
3. U3amepenne KIIJ] HaKIOHHON MIIOCKOCTH.

4. H3yuyeHune 3aKOHA COXPAHEHUSI MEXaHUYECKON YHEPTHH.
8 KIIACC

Paznen 6. TerioBble siBIeHUS.

OCHOBHBIE TIOJIO)KEHUSA MOJIEKYJISIPHO--KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYyJ. ONbITHI, MOATBEPKAAOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKON TEOPUH.

Mogaenu TBEPAOro, >KUJIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIECTBA.
Kpucrannuueckue u amopdusie Tena. OObICHEHHE CBOWCTB ra3oB, KUAKOCTEH U
TBEPBIX TEI HAa OCHOBE IIOJOKEHUUA MOJIEKYISIPHO--KUHETUYECKON TEOpUH.
CmaunBaHue U KaWUISIPHBIE sIBJICHUA. TeIoBOE pacIMpEeHHE U CKaTHe.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBbIO TEIUJIOBOTO JIBHUXKCHUS
gactull. BHyTpeHHsisi sHeprus. CrnocoObl W3MEHEHUS BHYTPEHHEH SHEPruu:
TeIIonepeaya u COBEpIICHUE paboTHI. Bus TeTIoNepeaadn:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JTyUYEHHUE.

KonudectBo TemnoTel. YenpHas TEIIOEMKOCTh BEIIECTBA. TeIIO0OMEeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TerioBoro Oamanca. I[lmaBnenune w
OTBEpPACBAHUE KPUCTALNIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTa IJIABJICHUS.
[TapoobOpazoBanne u koHmeHncamus. Mcmapenwe. Kunenme. YnmenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOTro
JABJICHUSL.

BnaxHocTs Bo3myxa.

DHeprus TOIUIMBA. Y IeJbHasl TeIIOTa CTOPAHMUSL.

[Ipunuunsl padotel TemnoBeix aABurateneid KIIJ[ TtemmoBoro asurarens.
TermnoBble IBUTATENIN U 3aIIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALICHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. HaOnronenrie OpOyHOBCKOTO IBUKEHUS.



Ha6monenue nuddysun.

HaGmonenue siBjeHUi cMaulBaHUS U KalTWUISPHBIX SBICHUN.
HaGmtoneHue TeminoBoro pacimpeHust Tel.

N3meneHne namieHus rasa Mmpu M3MEHEHUM OoO0bEMa WM HarpeBaHUM WIIU
OXJIQXKJICHUHU.

[IpaBuna nu3MepeHus: TeMneparypsl.

Buabl Teronepenaymn.

OxnaxaeHne Npu COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHn# paboThl BHEITHUMH CUJIAMHU.

10. CpaBHEHHE TEMIOEMKOCTEN Pa3TMYHBIX BEIIECTB.

11. HabGmroieHre KumneHusl.

12. HaGmnroieHre mOCTOSTHCTBA TEMIIEPATyPhl MPH TIJIaBICHUU.

13. Moienu TeIUIOBBIX ABUTATEIICH.

Jlabopamopnuie padbomot u onvimot.

1. OmnbITHI IO OOHAPYKEHUIO IEUCTBUS CHJI MOJIEKYJISIPHOTO MPUTIKCHHUS.

2. OnbITHI 1O BBIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.

3. OnpIThl IO HAOJIOJCHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, XUIKOCTEH U

TBEPABIX TEI.

4. OmpenesneHue AaBICHUS BO3AyXa B OAJIJIOHE IITIPUIIA.

5. OnpITBl, JAEMOHCTPHUPYIOIIME 3aBUCHUMOCTH JABJIEHHUS BO3AyXa OT €ro

00BbEMa M HATPEBAHMS WIIA OXJIAXKICHHUS.

6. IIpoBepka rumnoTe3bl JMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUAKOCTH

B TEPMOMETPUYECKOI TpyOKe OT TeMIiepaTyphl.
7. HaOmionenue wu3MeHeHUS BHYTpPEHHEH OHEPrHMHM Tella B pe3ylbTare
TEIUIONepeaaun U paboThl BHEIIHUX CHII.

8. HccnenoBanue sBICHHS TEIUIOOOMEHA MMPU CMEIIMBAHUHM XOJIOAHOW U

ropsiueu BOJIBL.

9. OmpexneneHre KOJIMYECTBA  TEIUIOTHI, IOJIYYEHHOrO BOJOM  Mpu

TEIUI0O0OMEHE C HArPEThIM METAJUTHUECKUM IIUITHHIPOM.

10. OnpeneneHue yAaenbHON TEIUIOEMKOCTH BEILIECTBA.

11. UccnenoBanue npouecca uCrapeHus.

12. OnpeiesieHre OTHOCUTEIBHOM BIAXKHOCTH BO3/1yXa.

13. OnpeneneHue yAeabHOM TEIUIOTHI IJIaBJIEHUS JIbJIA.

Pa3znen 7. JnekTpuyeckne U MATHUTHBIE SIBJICHHS.

Onektpuzauust Ten. [[Ba pona snexkTpuyeckux 3apsuoB. BzaumoneinctBue
3apsbkeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTH  CHJIBI  B3aUMOJEHUCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsiI0B U PACCTOSHUSA MEXLY TeIaMu).

Onektpuueckoe mnoisie. Hanpsx€HHOCTh anekrpuueckoro mnojsa. [IpuHiun
CYNEepHO3ULUHU dEKTPUUECKUX MoJIel (Ha KAYECTBEHHOM YPOBHE).
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Hocutenu snektpudeckux 3apsigoB. DIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsl.
Crpoenne aroma. I[IpoBOIHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUN TOK. YCIIOBUSL CYIIECTBOBAHUA DJIEKTPUUYECKOTO TOKA.
HNcTtoyHukn mMOCTOSSHHOTO TOKAa. JIEMCTBUS DJIEKTPUYECKOro ToKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KHUJIKOCTAX U razax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHre MPOBOJHUKA. Y IEIBHOE COMPOTUBIIECHUE BellecTBA. 3akoH Oma
ot yyactka uenu. [locnemoBaTenbHOE W MapajuiesIbHOE — COEJUHEHUE
IPOBOJHUKOB.

PaGora w MONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyms—JIeHna.
DNeKTpUYeCcKue ey U MOTpeOUTeNIn dIeKTpUuIecKkoit suepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBHE  MOCTOSSHHBIX ~ MarHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJIM U €ro 3Ha4€HUe JJIs KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHuTHoe ToJ€  JJIEKTpUYECKOro Toka. lIpuMeHeHue
3JIEKTPOMArHuTOB B TEXHUKE. J[efICTBE MAarHUTHOT'O TOJIsl HA TPOBOJHUK C TOKOM.
DJIEKTPOABUTATENIb TOCTOSIHHOIO TOKa. lICMOJb30BaHUE DJJIEKTPOJBUTATEIEH B
TEXHUYECKHX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @Papajes. SABneHue 3aeKkTpoMarnuTHOW uHAyKiuu. [Ipasuio Jlenna.
DneKTporeHepaTop. CrniocoOb1 IIOJIyYEHUsI AIEKTPUYECKOU DHEPIUM.
DNEKTPOCTaHIIMK Ha BO3OOHOBISIEMBIX UCTOUHUKAX SHEPTUH.

Jemoncmpayuu.

DJIeKTpU3alus Te.

JIBa pojia 3JIEKTPUYECKUX 3aps10B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJL.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.

DneKTpocTaTuyecKasl NHIYKIIHS.

3aKOH COXpaHEHHUS ANEKTPUUECKHUX 3apsia0B.

[IpoBOAHUKH M TUDIICKTPUKH.

MoaenupoBaHue CHUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcTouHrky nNOCTOSSHHOTO TOKA.

JIelcTBUA 3IIEKTPUUYECKOTO TOKA.

10. DNEKTPUYECKUM TOK B KUIKOCTH.

11. I'a30BbIM pa3psa.

12. I3MepeHure CUiTbl TOKa aMIIEPMETPOM.

13. I3MepeHne 3JIeKTpUUECKOro HapsKEHUs BOJIBTMETPOM.

14. PeocTaTt u Mara3uH CONPOTUBIICHUM.

15. BzaumoencTBre MOCTOSIHHBIX MArHUTOB.

16. MoaenupoBaHHe HEBO3MOKHOCTH Pa3/I€JICHUS ITOJIOCOB MATHUTA.
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17
18
19
20
21
22
23
24

25

. MonennpoBaHrEe MarHUTHBIX NOJIEW OCTOSHHBIX MAarHUTOB.

. OneIT Dpcrena.

. MaruuTtHoe noJie ToKa. DIEKTPOMAarHur.

. JleicTBHE MarHUTHOT O MOJISI HA TPOBOJHUK C TOKOM.

. DJEKTPOABUTATENb MOCTOSIHHOTO TOKA.

. UcciienoBanue siBIICHUS 3JIEKTPOMAarHUTHOU MHIYKLIUH.

. OnbrTel @apanes.

. 3aBUCHUMOCTh HAIpaBJICHUS HHAYKIMOHHOTO TOKAa OT YCJIOBUW €ro
BO3HUKHOBCHMS.

. DJEKTpOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.
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10.
11.

12.

13.

14.
15.

16

OnbITel 1O HAOMIOJEHUIO DJICKTPU3AIMU  TeJI HHIAYKIUEH U 1OpH
CONIPUKOCHOBEHUH.

UccnenoBanne [E€UCTBUS DJIEKTPUUECKOrO TMOJiE HAa TMPOBOJHUKU U
JADIICKTPUKHU.

Co6opka u nmpoBepka pabOThI JIEKTPUIECKOM 1IETH MMOCTOSHHOTO TOKA.
N3Mmepenue u peryimpoBaHUe CUJIbI TOKA.

N3Mmepenue u peryimpoBaHue HAMPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4YEpE3 PE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHHS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUYECKOTO
CONPOTUBIICHUS] TPOBOJHHMKA OT €ro JJIMHBI, IUIOMIAAN TOMEPEUYHOrO
CEYEHUs U MaTepHaa.

[IpoBepka mpaBWiIa CIOXKEHHUS HANPSHKECHUM IIPU  TOCJIEN0BATEIBHOM
COEIMHEHNHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia [ CHIBI TOKa NPU MMAPAJUIEIBHOM COEIUHEHUU
PE3UCTOPOB.

Ornpenenenue padOThI AIEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UcTop.
OnpeneneHue MOIIHOCTH  3JIEKTPUYECKOIO0 TOKA, BBIAEISAEMOW Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CWJIbI TOKA, MAYIIETO 4YEpPE3 JIAMIIOYKY, OT
HaIpsKEHUS HA HEW.

Onpenenenue KII/[ narpeBatensi.

NccnenoBanrie MarHUTHOTO B3aUMOJEUCTBUS TOCTOSTHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TMOJS TMOCTOSIHHBIX ~ MarHUTOB TIPU  UX
00BETMHEHUH U Pa3/ICIICHUN.

. UccnenoBanue neiCTBUS ANEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. OnbITBI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTb CHJIBI  B3aUMOJIECHCTBHS
KaTyIIKA ¢ TOKOM M MarHura OT CWJbl TOKa W HAIpaBICHUS TOKa B
KaTyILKe.

18. I3yuyeHue AeiCcTBUSA MAarHUTHOTO I10JIs1 HA IIPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue U U3y4eHHE padOThl JIEKTPOABUTATEIIS.

20. U3mepenne KIIJ[ anekTpoaBUraTeIbHON YCTaHOBKH.

21. OnpITBIl TO UCCIAEAOBAHUIO SABJICHUS JJIEKTPOMATHUTHOW WHIYKIIMU:
UCCIIEIOBAHNE W3MEHEHUN 3HAYEHUs W HaIlpPaBJICHUS HMHAYKIMOHHOTO
TOKA.

9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JABWKeHHE. MarepuanpHas Touka. Cucrema OTCU€Ta.
OTHOCHUTEIBPHOCTh MEXAaHUYECKOrO0 JBUKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBkeHrne. HepaBHOMepHOE NpsiMOJIMHETHOE ABMKeHUE. CpeHsasl U1 MTHOBEHHas
CKOpOCTb T€Jia TPU HEPABHOMEPHOM JIBUYKCHUHU.

VYckopenue. PaBHOyckopeHHOE mpsMoJiuHEHOoe BwkeHue. CBoOoOgHOE
najgenue. OnbiThl ['anumnes.

PaBHOMepHOE ABMKEHHE TO OKpY>KHOCTH. Ilepron m ywactora oOpaleHwus.
JIuneliHas u yrioBasi CKOpocTu. LIeHTpocTpeMUTENbHOE YCKOPEHUE.

[Tepsbiii 3akoH Hptotona. Bropoit 3akon HeroTtoHa. Tperuit 3akon HeroToHa.
[TpuHUHKI CyNIEepIIO3UIUHU CUJL.

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

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOTO
nafgeHud. J[Bmxkenue mianer Bokpyr Comnnua. IlepBas kocmuyeckasi CKOpPOCTb.
HesecoMocTts u neperpys3ku.

PaBHOBecue marepuaibHOW TOYKHA. AOCOMIOTHO TBEPAOE Teno. PaBHOBecue
TBEPAOTO TeNa C 3aKPEIUIEHHON OChIO BpaleHus. MoMeHT cuibl. LIeHTp TskecTH.

Nmnynee Tena. M3menenue umiyinsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
UMITyJibCca. PeakTHBHOE IBUKEHHUE.

Mexanndeckass pabota W MOIIHOCTh. PaboTa cuil TSKECTH, YIPYrOCTH,
tperusi. CBsi3b dHEpruu U paboThl. [loTeHIMaNbpHAS SHEPTHUS TeMa, MOAHATOTO Ha
MMOBEPXHOCTHIO 3eMIIH. [loTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprusi. TeopeMa 0 KMHETHYECKOM IHEPTrUM. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPIUHU.

Hemoncmpauuu.

1. HaOmroieHrie MEXaHUYECKOTO JIBHXKEHUS! Tella OTHOCUTENIBHO Pa3HBIX TEI

oTCYETa.
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8.
9.

10.

11

CpaBHeHME TyTEH W TPACKTOPHUM ABMKEHUS OJHOIO M TOTrO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

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

HaGmronenue nBuxkeHus Teia 1Mo OKpy>KHOCTH.

HaGmonenne MmexaHuyecKux sIBJICHUM, MPOUCXOIAIIUX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM  JBHXKECHHUU
OTHOCUTENBHO KaOMHETa PU3KKHU.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MacChl Tella U JIEUCTBYIOIIEH Ha HETO
CUJIBI.

HaGmonenne paBeHcTBa CHIT IPU B3aUMOJICHCTBUU TE.

HN3meHeHue Beca Tena npu yCKOPEHHOM JIBUKECHUU.

[Iepenaua umiysibca npu B3aMMOJIEUCTBUU TEI.

. [IpeoOpazoBanust sHEPrUM MpU B3aUMOJICHUCTBUH TEJI.
12.
13.
14.
15.
16.

CoxpaHeHue UMITyJbca MPU HEYIPYTroM B3aUMOJICHCTBUU.

CoxpaHeHue UMITyJIbca MPU a0COIOTHO YIIPYTOM B3aUMOJICHCTBHUH.
HaGmronenre peakTUBHOTO JABM)KCHHUS.

CoxpaHeHre MeXaHU4YEeCKOM SHEpruu Mpu CBOOOIHOM NaJACHHUH.
CoxpaHeHrne MEXaHMYECKON SHEPTUU NIPU ABMKEHUH TeJla MOJI IEUCTBUEM
PYKUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

KoHcTpyupoBanue TpakTa Juisi pasroHa U JaJbHEHUIIEr0 PaBHOMEPHOTO
JIBUKEHUS IIapUKa WA TEIEKKH.

Onpenenenne cpenHeld CKOPOCTH CKOJBXKEHUs OpycKa WIM JBUKCHUS
HIapyKa 1Mo HaKJIOHHOM MIOCKOCTH.

Onpenenenne yCKOpEHHs Tejla MPU PABHOYCKOPEHHOM JIBXKEHUU T10
HAKJIOHHOM TIJTOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHU TIPH PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka TUMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKEHHH 0Oe€3
HAYaJIbHOW CKOPOCTU MYTH OTHOCSTCS KaK psij HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKH BPEMEHU OJTMHAKOBHI.

HccnenoBanne 3aBHCHUMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT CHIIBI
HOPMAJILHOTO JTaBJICHHSI.

Onpenenenue Ko3PpPUIMEHTa TPEHUS CKOJIbXKEHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Onpenenenne pabOThl CUJIBI TPEHHS TPU PAaBHOMEPHOM [IBIDKCHUH Teja
10 TOPU3OHTAJIBHON MOBEPXHOCTH.



10. OnpenenieHre  paboOThl  CUJIBI  YIIPYTOCTH MpU  TNOABEME Tpy3a ¢
MCII0JIb30BAaHUEM HEMOJIBM>KHOTO U MOJABHKHOTO OJIOKOB.

11. I3y4yeHue 3aKOHA COXPAHEHUS SHEPTUU.

Pasznen 9. Mexanu4yeckue Koj1e0aHUs U BOJIHBI.

KonebarensHoe nBrxkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJCOAHUN: IEPHO/I,
4acToTa, aMILIATyaa. MaTtemMaTuuecKuii U NpyKUHHBIA MasTHUKU. IIpeBpaienue
SHEPrUU MPH KOJIeOATEIHHOM BUKEHUU.

3aryxatomue — koneOaHusd.  BolHykneHHole — koneOanus.  Pe3oHaHc.
Mexannueckue BoiHbL. (CBOHCTBA MEXaHMYECKMX BOJH. [IpomoneHble U
[onepeyHble  BOJIHBL.  JIIMHA BOJIHBI M CKOPOCTh €€  PacHpOCTpPaHECHUS.
Mexannyeckue BOJIHbI B TBEPIAOM TeJIe, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMkocTh 3Byka U BbicoTa ToHa. OTpaxkenue 3Byka. MHppa3Byk u

yJIbTPa3BYK.
Jemoncmpayuu.
1. HaOmrogenue koyiecOaHMI Tea 1OJ ACUCTBHEM CHIIBI TSOKECTH M CHJIBI
YIOPYTOCTH.
2. HaGmronenue kosie0aHuil Tpy3a Ha HUTH U Ha TIPY>KUHE.
3. HaGmronenue BoIHYXACHHBIX KOJICOAHUI U pe30HaHCA.
4. PacmpocTpaHeHHEe TPOAOJIbHBIX U TONIEPEYHBIX BOIH (HA MOJIEIIN).
5. HaGmroneHue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AKYCTHUYECKHU pEe30HaHC.

Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue dYacTOThl M TMepuoja KoieOaHWil MaTeMaTUYeCKOTo
MasiTHUKA.
2. OmpeneneHuie 4acTOTHl U IEpHOJa KoeOaH MPY>KMHHOTO MAasITHHUKA.
3. HccnenoBanue 3aBUCUMOCTH TIEpHOJa KOJeOaHUN MOABEIICHHOTO K HUTU
rpy3a OT IJIUHBI HUTH.
4. VccnemoBaHue 3aBUCMMOCTH MEPUOJIa KOJIEOaHUN TIPYKUHHOTO MasSTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBHCHUMOCTH TepHOJa KojeOaHuii rpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmbITBI, JEMOHCTPHUPYIOIIME 3aBUCHUMOCTh Iepuoia  KojeOaHwid
NPY>KUHHOTO MasgTHUKA OT MAcChl Ipy3a U )KECTKOCTU MPY>KUHBI.
7. V3MmepeHue yckopeHusi CBOOOJHOTO MaICHHUS.
Paznen 10. Di1eKTPOMarHMTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DONEeKTPOMArHUTHOE  MoJie.  DJIEKTpoMarHuTHble  BodHBL.  CBoiicTBa
AIEKTPOMArHUTHbIX BOJH. Illkama »leKTpOMarHUTHBIX BOJIH. Vcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH I COTOBOM CBSA3U.



OneKTpoMarHuTHas npupoaa ceera. CkopocTh cBeTa. BonHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOKCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. VBydeHue CBOMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBI MOOUIBHOIO

TenedoHa.
Pa3gea 11. CBeToBBI€ ABJICHHUS.
JlyueBas MOJIC/Ib CBeETa. Hctounuku CBETAa. [IpssmonuHEiHOE

pacnpoctpanenue cpeta. 3atMeHusa ConnHua u Jlynsl. OTpaxenue cBera. [lnockoe
3epKaio. 3aKOH OTPAKECHUS CBETA.

[Ipenomnenune cBeta. 3akoH TmperaomieHus cBera. [losHoe BHyTpeHHEe
OTpakeHue cBera. VICmonab30BaHWE TIOJHOTO BHYTPEHHETO OTpPaXEHUs B
ONTUYECKUX CBETOBOJAX.

Jluaza. Xox onayuerr B guHze. OnTuueckas cucrema (Qoroarnmapara,
MUKPOCKOIIAa M Tejieckomna. ['ma3 kak omnrThueckas cuctema. biau3opykocTh u
JaTbHO30PKOCTb.

Paznoxenune Oenmoro cBera B crmektp. Onbitel HerloTona. Croxkenue
CIEKTPaJIbHBIX IBETOB. J[Hcniepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHHOE paclpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenue n3o0paxeHni B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3epKaiax.

[Ipenomnenue cBera.

OnTuueckuii CBETOBO/I.

Xon ydelt B coOuparomiei JuH3e.

XO0JI Tyder B pacCEeUBAIOLIEH JTUH3E.

[Tony4yenne n3o0paxeHN# C TOMOIIBIO JTHH3.

[Tpuaun peiicTBus doToamnmapata, MUKPOCKOTA B TEIECKOTIA.

10. Monens ri1asa.

11. PaznoxeHue O6€oro cBeTa B CIICKTP.

12. [Tonydenuie 6eoro cBeTa MpM CIOKEHUHU CBETA Pa3HbIX I[BETOB.

Jlabopamopnwie padbomot u onvimol.

1. HccnenoBaHnue 3aBUCHUMOCTH yTJIa OTPa)XCHUS CBETOBOTO Jydya OT yrjia
NaJICHUSL.
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2. V3yueHue xapakTepUCTUK M300paxeHUs MpPeIMETa B IUIOCKOM 3€pKaJie.
3. HccnenoBanue 3aBUCMMOCTH yTila MPEJIOMIICHUSI CBETOBOIO Jiy4ya OT yrja
MaJICHUS Ha TPAHULIE «BO3AYX—CTEKIION.



4. TlonyuyeHune N300pakeHUI ¢ TOMOIIBIO COOMPAIOIIEH JTUH3BI.

5. Omnpenenenrie POKYCHOTO PacCCTOSIHUS M ONTUYECKOM CUIIbI coOMparoen
JUH3BL.

6. OMBITHI 110 PA3NOKEHUIO OEJIOr0 CBETA B CIIEKTP.

7. OnbITHl IO BOCIHPHUATHIO I[BETa MPEAMETOB MPU WX HAOIIOJICHHUHM Yepe3
[[BETOBbIE (PUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Oneitel Pe3epdpopna u mianerapHas mMojenb atoma. Mogaens atoma bopa.
Ucnyckanue u noryonieHrue ceeta atomoM. KBanTel. JInHeyaThie CIEKTPHI.

PanunoaktuBHOCTh. Anbda-, 6eTa- 1 raMma-uznydenus. CTpoeHne aTOMHOTO
aapa. HykimoHHas wmoxaenb aroMHoro sapa. HM3orombel.  PagmoakTuBHBIE
npeBpaieHus. [lepuoa nmonypacnaga aTOMHBIX SIAEP.

SAnepHble peakuuu. 3aKOHBI COXpPAHEHUS 3aPsAI0BOTO M MAcCCOBOTO YHCEIL.
DOHeprusi CBsI3M aTOMHBIX sifep. CBs3b Macchl W 3Hepruu. Peakumu cuHTE3a |
nenenus sanep. Ucrounuku suepruun CosiHia 1 3BE3.

Anepnas sHepreruka. J[eMCTBUS paJMOAKTUBHBIX H3JYYCHUN Ha JKHUBBIC
OpraHU3MBI.

Jemoncmpayuu.

CrexTpsl U31y4YEeHHS U MOTJIOMICHUSI.

CnexTpsl pa3nHYHbIX Ta30B.

CnekTtp Bogopoa.

HaGmonenne TpekoB B kamepe Busscona.

PaGota cuérurka HOHU3UPYIOMMUX U3TYUESHH.

Perucrpanus uznydeHus: IpUPOIHBIX MUHEPATIOB U MTPOTIYKTOB.
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Jlabopamopnuie pabomot u onvimot.

1. HaGmroneHue CIIONMIHBIX U TUHEHYATHIX CIIEKTPOB M3ITyUYCHUSI.

2. HccnenoBanue TPEKOB: M3MEPEHHE YHEPTUU YACTHUIBI MO TOPMO3HOMY

nytu (o gororpadusim).

3. M3mepenue paanoakTMBHOTO (PoHA.

IHoBTOpPHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTETHEHO--0000IIAIOIINI MOYITH TIPEIHA3HAYEH JIJISi CUCTEMAaTH3aIIH
U 0000mIeHWS  TPEIMETHOTO  COACpXKAHUS U ONBITa  JICITEIHLHOCTH,
MPUOOPETEHHOTO MPU M3YyUYCHUU BCETo Kypca (PU3HMKH, a TAaKXKE JJIs MMOJATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHy 10 Qu3WKe s 00y4aromuxcs,
BBIOPABIIINX 3TOT YU4E€OHBIN MpEeMET.

[Tpn m3y4eHNN TAHHOTO MOJYJIS PEATU3YIOTCS U CHCTEMATH3UPYIOTCS BUIBI
JIESITETPHOCTH, HA OCHOBE KOTOPBIX 00ECMEYMBACTCS OCTIKCHHUE TPEIMETHBIX H
METalpeIMETHBIX  IIAHUPYEMBIX  Pe3yslbTaToB  OOydeHUs, QopMupyerTcs
€CTECTBEHHOHAYYHAs TPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCIICIOBAHUS



SBJICHUN NPUPOALI U TEXHUKH, OBJAJCHUE YMEHUSMH OOBSACHITH (PU3HUECKHUE
SIBJICHUS, TIPUMEHSSA [OJYYCHHbIC 3HAHUs, pelarb 3aJadyd, B TOM YHUCIIE
KAa4ECTBECHHBIC U YKCIIEPUMEHTAJIbHbIE.
[IpyHOIMNIHANBHO AESATEIBHOCTHBIM XapaKTep AAHHOIO pas3felia peanu3yeTcs
32 Ccu€T TOro, 4YTO OOyYaroIIMecs BBIMOJIHSAIOT 3aJaHusl, B KOTOPHIX WM
[peJIaraeTes:
HAa OCHOBE TIOJIYYEHHBIX 3HAHUWA pacmo3HaBaTh U HAYYHO OOBICHSTH
dbu3nYecKue SIBJICHUS B OKPY KAOIICH MIPUPOJIC U MOBCETHEBHOM KU3HH;
UCIIOJI30BaTh HAYYHBIE METOJIbI UCCIEAOBAaHUS (DU3NUECKUX SBJICHUHN, B TOM
YHUCIIEe 1S POBEPKU TUIIOTE3 U MTOJYYECHUSI TEOPETUUECKUX BBIBOJOB;
OOBSICHSITh Hay4YHbIE OCHOBBI Haum0oJie€ BaXKHBIX JOCTHKEHUU COBPEMEHHBIX
TE€XHOJIOTUM, HAIIPUMED, TPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPIUM HA OCHOBE 3aKOHA MPEBPALICHUSA U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPTUMU.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuyenue ¢u3MKM HA ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBICHO

Ha JIOCTW)KEHUE JIMYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
PE3yJIbTATOB.

B pesynbraTe usydenus pu3nkyu Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocss 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
JacTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

— IpOSBIIEHUE UHTEPECa K UCTOPUHM U COBPEMEHHOMY COCTOSTHUIO POCCHIMCKOM
bu3nYecKol HAyKH;

— IIECHHOCTHOE OTHOIIIEHUE K JIOCTUKEHUSIM POCCUNCKUX YUEHBIX--(DUBUKOB;

2) rpa:kKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

— FOTOBHOCTh K aKTUBHOMY y4YacTUIO B OOCYXKJIEHUHM OOIIECTBEHHO 3HAUYUMBIX
U JTHYECKUX MpoOJeM, CBA3aHHBIX C MPAKTHUYECKUM TPUMCHEHHEM
JTOCTH)KCHUHN (HDU3UKWU;

— OCO3HAHUE BAXKHOCTU MOPATbHO--dTUYECKUX TMPUHIIMIIOB B JICSITEIHHOCTHU
YYEHOT0;

3) 3cTeTHYECKOr0 BOCIIMTAHUSA

— BOCHPHATHE ICTETHUYECKUX KauecTB (pU3MyYecKod Hayku: €€ TapMOHUYHOTO
HOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIIEH COCTABIISIOLICH
KYJbTYpBIL;

— pa3BUTHE HAy4YHOW JIO0O3HATEIBHOCTH, HMHTEpeca K HCCIEI0BATEIBCKON
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbSI W  3MOLMOHAJBHOIO
0J1aronoJy4us:

— OCO3HaHHWE IIEHHOCTHM 0e30MmacHoro o0pas3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuil O€30MacHOro TMOBEJACHUS Ha
TPaHCIOPTE, Ha AOpPOrax, C SJIEKTPUUECKUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JOMAITHUX YCIOBUAX;

— chopmupoBaHHOCT, HaBbIKa pedIeKcHH, MPU3HAHKE CBOETO TIpaBa Ha
OMMOKY ¥ TaKOTO K€ MpaBa y APYroro 4eJI0BeKa;

6) TPY10BOr0 BOCIIMTAHMS

— AaKTUBHOE y4YacTHE B PEIICHUU NPaKTHUUYECKUX 3aJay (B paMKaX CEMbH,
o0pa3oBaTeIbHON  OpraHu3alMy, Tropoja, Kpas) TEXHOJOTMYEeCKOM U



COIIMAJIbHOM HAIpPaBICHHOCTH, TPEOYIOIMX B TOM 4YHCIE€ U (UIUYECKUX
3HAHUM,

e — MHTEpPEC K MPAKTHUYECKOMY U3YUEHUIO TPOQECCUil, CBI3aHHBIX C (PU3UKOI;

e 7)3K0JOrN4eCKOro BOCIIUTAHMS:

e — OpHEHTalus Ha NMpUMEHEHHE (U3NYECKUX 3HAHUU JUIS peIIeHHs 3a7ad B
o0slacTi OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MOXHBIX TTOCIEACTBUHI JJIs1 OKPYKAIOLIEH CPEIbI;

e — OCO3HaHHE IJI00ALHOTO XapaKTepa AKOJOTHMYECKUX MPOOJIeM U MyTeu ux
pelieHus;

e 8) ajanTanuM K M3MEHSIOUIUMCS YCJOBHSAM COLNMAJIBLHOM W NPHPOIHOM
cpebl:

e — TOTPeOHOCTH BO B3aUMOJICUCTBUU TMPU BBHITIOJHEHUU HWCCIEIOBAHUN U
MPOEKTOB (PU3UYECKONW HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHX,

e — TIOBBIIICHWE YPOBHS CBOCH KOMIIETCHTHOCTH 4Yepe3 MPAKTUUYECKYIO
JeSITeIbHOCTD;

e — MOTpeOHOCTh B (GOPMUPOBAHNHY HOBBIX 3HAHUM, B TOM YHCJIE POPMYITUPOBATH
U7, TIOHSATHS, TUTIOTE3bI O QU3UIECKUX 0OBEKTAX U SBIICHUSIX;

e — Oco3HaHHE Ae(HUIMTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B 00JIaCTH
[1)76370 478

e — IUIAHMPOBAHHE CBOETO Pa3BUTHSA B MPUOOPETCHUU HOBBIX (PHU3UIECKUX
3HAHUM;

e — CTPEMJICHHE aHAJM3UPOBATH M BBISBIISATH B3AMMOCBS3HU IIPUPOJIBI, 00IIIECTBA U
SKOHOMHUKH, B TOM YHUCJI€ C UCIIOJIH30BaHHEM (DU3NUECKUX 3HAHUIA;

e — OIICHKA CBOMX JCHCTBHUUA C Y4Y€TOM BIHSHUA Ha OKPYKAIOIIYI Cpenay,
BO3MOJKHBIX TJIOOQTIBHBIX MTOCEICTBHM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe OCBOGHHA mMporpaMMbl MO (U3MKE HA YpPOBHE OCHOBHOTO
oOmrero oopa3oBanus y o0ydaromierocst OyayT chopmMupoBaHbsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOUAIOIINE MO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbIEC ICHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  y4eOHBIC  JICHCTBUS,  PETyJIsSTUBHBIE
YHUBEPCAITbHBIC YUCOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHUS

Bba3oBble JJoruueckue JelcTBUA:



BBISIBJSITh M XapaKTEpU30BaTh CYLIECTBEHHbIE MPU3HAKA OOBEKTOB
(siBIEHUM);

YCTaHABIMBATh CYLIECTBEHHBIN MPU3HAK KJIAcCU(PUKALUKA, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH M IPOTUBOPEUHS B paccCMaTpUBaeMbIX (pakTax,
JAHHBIX U HAOMIOJIEHUAX, OTHOCAIINXCS K (DU3UUECKUM SIBJICHUSIM;
BBISIBJISITh NPUYMHHO--CJIEICTBEHHBIE CBS3U NPU H3YYEHUU (U3HUECKUX
SBJICHUW U MPOLIECCOB, J€1aTh BHIBOJBI C UCIOJb30BAHUEM JIE€IYKTUBHBIX
U UHJIYKTUBHBIX YMO3AaKJIIOYEHUH, BBIJBUTATh TUIOTE3bl O B3aMMOCBSI3AX
(du3HUeCcKUX BETUYMH;

CaMOCTOSATEJILHO BBIOMpPATh CHOcO0 pemnieHus y4eOHOM (u3nueckon
3alayu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB pEIlICHMs, BbIOOp Hauboliee
HOJIXOJISAIIET0 ¢ YUETOM CaMOCTOATEIBHO BBIIEIEHHBIX KPUTEPHUER).

ba3oBble uccienoBaTebCKIeE AeMCTBUS.

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKUI HHCTPYMEHT IMO3HAHUS;
IPOBOAMUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIaHY ONBIT, HECIOXKHBIN
bu3nyueckuii SKCIEPUMEHT, HEOONbIIOE HCCIAEAOBAHUE (PU3UYECKOTO
SBJICHUS,

OLICHMBATh Ha TMPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMaIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHMS WM SKCIIEPUMEHTA;

CaMOCTOATENTHHO (POPMYIHUPOBATH 000OIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOIEHUS], OTIBITA, UCCIIEA0OBAHMS;

IPOrHO3UPOBATh  BO3MOXKHOE  JajibHElIIee pa3BUTHE  (HU3MUECKUX
IIPOIIECCOB, a TAKXKE BBIABUTATH MPEIIOIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

IPUMEHATh Pa3IMYHbIe METOJbI, HHCTPYMEHTBI M 3apOChl IIPH ITOUCKE U
orbope MH(pOPMAIMA WA JAHHBIX C y4ETOM IPEII0KCHHOW Y4eOHOM
bu3ndeckoi 3a1a4m;

aHAJM3UPOBaTh, CHCTEMAaTH3UPOBATh U MHTEPIPETHPOBATH MHOOPMAIUIO
Pa3IUYHBIX BUIOB M (JOPM IMPEACTABIICHHUS,

CaMOCTOSITCJILHO  BBIOMPAaTh ONTUMAJIbHYI (OpPMY IpEICTaBICHUS
uHbOpMaIlMK W WUIIOCTPUPOBATh pEIIaeMble 3a7a4yd  HECIIOKHBIMU
CXeMaMH, TharpaMmMaMu, HHOM rpauKoi U KX KOMOUHAIUSIMH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

B X0JI€ OOCYyXJeHHs y4yeOHOro marepuaiia, pe3yJbTaTOB Ja0OpPaTOPHBIX
paboT M MPOESKTOB 33/1aBaTh BOIPOCHI IO CYMIECTBY 00CYKIaeMOW TEMbI U
BBICKA3bIBATh HJE€U, HAIICJICHHBIC HA PEIICHHUE 3aJa4d U TMOJJICp)KaHUE
0J1aroKeaaTeaIbHOCTH OOIICHHS,



COMOCTAaBJSATh CBOU CYXACHUS C CYXACHUSIMU JPYIMX YYaCTHUKOB
auanora, OOHapyXUBaTh Pa3IM4KMe U CXOJCTBO MO3ULIUNL;

BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;
MyOJUYHO MPEACTABIATh PE3YIbTaThl BBIIOJHEHHOTO (PU3NYECKOTO OIbITa
(9KCIEpUMEHTA, UCCIEAOBAHMS, TPOEKTA);

NOHMMAaTh M UCIOJIb30BaTh  NPEUMMYIIECTBa  KOMAaHAHOM U
UHAUBUAYATbHON paboOThl MpU PEHIEHUH KOHKPETHOM (Pu3nYecKon
npo0JIeMBbl;

OPUHUMATh LI COBMECTHOM NIESITEbHOCTH, OPTraHU30BbIBATh JCHCTBUS
no e€ JOCTHXKEHMIO: paclpeleNsiTh poJiM, OOCyX AaThb IPOLECCH HU
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJIEH;
BBITMIOJHATH CBOIO YacTh pabOTHI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa Mo
CBOEMY HAINpPABICHUIO U KOOPJAUHUPYS CBOM JECUCTBUS C JAPYTUMHU
YJIeHaMH KOMaH/Ibl;

OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATEIHLHO C(POPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTUBHbIC YHUBepPCAJIbHbIE y4eOHbIEe JeHCTBHS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBbI B JKU3HEHHBIX M YU4E€OHBIX CUTYalHsIX, TPEOYIOIIHNX
JUTsE petieHust GU3nYeCcKuX 3HAaHUM;

OpUEHTUPOBATHCS B  PAJIMUYHBIX MOAXOAAX NPHUHATHS  pelIeHUn
(MHIUMBHUIyaIbHOE, TPUHATHE DPEIICHHUs B TPYyIMINeE, MPUHATHE pelIeHUMN
TPYION);

CaMOCTOSATEIILHO COCTABIIATH AITOPUTM pPelIeHUs GU3NUECKON 3a7auu WU
IUTaHA WCCJIEAOBAHMS C Yy4ETOM HMMEIONIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHI;
JienaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJlaH €€ U3MEHEHUS,
OOBSCHATh TPUYMHBI  JOCTWIKEHHUS  (HEJAOCTHIKEHHS) PE3yJbTaTOB
JeSTEHHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHb KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
¢u3nueckoro WCCIENOBAaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, W3MCHHBIIMXCS CHUTYyallMi{, YCTAaHOBJICHHBIX OIINOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUTh Ce0sl HA MECTO APYroro 4yejoBeKa B XOJ€ CIOpa WIM JUCKYCCHHU
Ha HAYYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY APYTOro;



MPU3HABATHh CBOE MPABO HAa OMIMOKY MpHU perieHUH (PU3NYECKUX 3a/1a4 WU
B YTBEPKIACHUAX HA HAYYHBIE TEMBI M TAKOE XKE IIPaBO APYIoro.

NPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenusi B 7 Kiacce npeIMETHbIE PE3yJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BaTh  TOHATHUSA:  (PU3MYECKHE U  XUMHUYECKUE  SIBICHUS,
HAOII0JIEHUEe, SKCIEPUMEHT, MOJEib, TUIOTE3a, CAUHUILI (PU3HMUECKUX
BEJIMYMH, aTOM, MOJIEKyJa, arperaTHble COCTOSIHMS BeliecTBa (TBEPIOE,
KUJKOe, Ta3z000pa3HOE), MEXaHWYECKOE JBIDKEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, TMPSMOJUHEHHOE), TPACKTOpUS, PABHOJACHCTBYIOIIAs
cua, nedopmanus (ympyrasi, MJIacTU4ecKasi), HEBECOMOCTb,
COOOIIAIOIINECS COCYIBL;

paznmuuath siBiaeHus (auddysus, TEIIOBOE JBUKEHUE YaCTUIl BEIECTBA,
PaBHOMEPHOE  JBH)KECHHE, HEPABHOMEPHOE  JIBUJKCHUE, HWHEPLHUS,
B3aMMOJICVCTBUE TEJ, PABHOBECUE TBEPJIBIX TEJI C 3aKPEIUIEHHOW OCBIO
BpallleHUs, TMepefaya JaBji€HUS TBEPJABIMU TEJaMH, >KUJIKOCTAMHU W
razamu, arMocdepHoe JaBlieHHWe, IUIaBaHHWE TeJ, NpEeBpalleHUs
MEXaHUYECKOW PHEPruH) MO OMHCAHHIO MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIIKNX JaHHOE (PU3NYECKOE SBIICHUE;
pacno3HaBaTh MPOSBICHHE HW3YYEHHBIX (U3HUECKUX SBICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
IIPUMEPBI BUKEHUSI C PA3JIMYHBIMU CKOPOCTSAMHU B JKUBOM U HEXUBOU
IIPUPOJAE, JEUCTBHE CWIBI TPEHUsS B IPUPOAE M TEXHUKE, BIIUSHUE
aTMOC(EPHOTO JIaBJICHUS Ha XKUBOW OpraHU3M, TUIaBaHHE PHIO, pblYaru B
TEJIe YeJIOBeKa, MPU 3TOM MEPEeBOIUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIC CBOMCTBA (MPU3HAKHN) PUBNYECKUX SBIICHUN;
OIMKCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (DU3UUYECKUE SIBICHUS, UCTIONB3YS
dusznueckne BeMMUMHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpEMS,
IIyTh, CKOPOCTh, CPEAHSAS CKOPOCTh, CUJA YIIPYTOCTH, CUJIA TSKECTHU, BEC
Tela, cuila TpPeHWs, MAaBieHue (TBEpIOro Tena, KUIKOCTH, Tasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHWYECKass pabdoTa, MOIIHOCTbh, IUIEYO CHIIBI,
MOMEHT CHJIbl, KO3(PQUIMEHT TOJIe3HOr0 JEHUCTBHS MEXaHHU3MOB,
KMHETUYEeCKasi W TMOTEHUUAJIbHAS DHEpPrus), MpyU OMNHCAHUU MPaBUIBHO
TPaKkTOBaTh  (PU3MYECKUA  CMBICT  HMCIHOJIB3YEMBIX  BEJIIMYHMH, HUX
0003HaueHUs W CAWHUIBI (U3MYECKUX BEIWYHH, HAXOIUTH (HOPMYIIBI,
CBSI3bIBAIOIINE JJAHHYIO (PU3UUYECKYIO BEJIMYMHY C JPYTMMH BEIUYUHAMU,
CTPOUTH rpaUKU U3YyUYCHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEIIUYUUH;



XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBJICHUS UM MPOIECCHI,
WCIIOb3Ys TpaBuiia CJIOXKEHUsI Cuil (BAOJb OJHOM MpsiMoil), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxume/a, MPaBUJIO paBHOBECHUs pblyara (0J0Ka),
«30JI0TO€ TIPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHHYECKOH
SHEPruM, MpU OSTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3aMUCHIBATh €r0 MATEMAaTUYECKOE BBIPAKECHUE;

OOBSICHATH (PU3UYECKUE SBJICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE
U B KOHTEKCTEC CHUTYallUd MPAKTUKO-OPUEHTHUPOBAHHOTO XapakTepa:
BBISIBJIATh TIPUYUHHO--CJICICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpor Ha 1—2 M3y4YEHHBIX CBOWCTBA (PUBHMYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemaTth pacu€THble 3amadyu B 1—2 JeHCTBUS, HCMOJB3YS 3aKOHBI H
dbopmynbl, cBsi3bIBarolde (U3NUYECKUE BEIUYUMHBI: HAa OCHOBE aHalu3a
YCJIOBHS 3aJlau 3aMKUChIBATh KPATKOE YCIOBHE, MOACTABIATh (hU3NUECKUE
BEJIMYUHBI B (OPMYJIBI M TPOBOJHUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JaHHBbIE, HEOOXOUMBIE JIJIsl PEeIIeHUs 3aj]iay, OIICHUBATh PEATUCTUYHOCTh
MOJIY4EeHHON (DU3NUECKON BEITMUYNHBI,

pacrio3HaBaTh NPOOJEMBI, KOTOPbIE MOXKHO PEIIUTh MPH TMTOMOIIU
(bu3MUeCKrX METOOB, B OTIMCAHUM MCCIICIOBAHUS BBIIEISTH IPOBEPSIEMOE
Opennoyoxenue  (TUMOTe3y),  pa3auyaTb U HWHTEPIPETHPOBATH
MOJIYYCHHBI pe3yibTaT, HAaXOJUTh OLIMOKM B XOJIe OIbITa, JeNaTh
BBIBOJIBI TI0 €T0 pe3yJjIbTaTaMm;

OPOBOAUTH OMNBITBI MO HAOMIOJEHUI0 (PU3MYECKUX SIBICHUM WU
bu3uIecKux CBOWCTB TeJ: bopMyIHpOBaTH IpOBEpsieMbIe
MIPENOIOKEHUS, COOUPATh YCTAHOBKY U3 MPENJIOKEHHOTO 000pYyI0BaHNUA,
3aMMChIBaTh X0 ONBbITA U (DOPMYITUPOBATH BHIBOIBI,

BBITMIOJHATh TPSIMbIE U3MEPEHHUs PpACCTOSHUS, BPEMEHH, MacChl Tela,
o0béMa, CcHIBI M TEMIEPaTypbl C MCIOIb30BAHUEM AaHAJOTOBBIX U
UpoBBIX TPHOOPOB, 3aMUCHIBATH TMOKa3aHUS MTPUOOPOB C YUIETOM
3aJIaHHOM a0COIOTHOM MOTPEITHOCTH U3MEPEHUN;

IPOBOJUTH UCCIIETOBAHNE 3aBUCUMOCTH OJTHON (PU3NYECKON BEJIMYUHBI OT
OPYrol C UCIHOJb30BAaHUEM TMPAMBIX H3MEPEHUN (3aBUCHUMOCTH MyTH
PAaBHOMEpPHO JBWXKYILETOCS Tela OT BPEMEHHU JBUKEHMS Tella, CHUJIbI
TPEHUS CKOJILKEHUS OT Beca Teja, KauecTBa 00pabOTKU MOBEPXHOCTEN TEN
Y HE3aBHCUMOCTH CUJIbI TPEHUS OT IIIOIAAN CONPUKOCHOBEHUS TeJl, CUIIbI
YIPYTOCTH OT YJIMHEHUS TPYKUHBI, BHITAIKUBAIOMIEH CHUIIBI OT 00BbEMa
NOTpyKEHHOM YacTH Tesa U OT IJIOTHOCTH KUAKOCTH, €€ He3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT TIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEN0, YCIOBUM
MJIaBaHUS TEJ, YCIOBUW paBHOBECHUS pblyara u OJIOKOB), Y4acTBOBAaTh B



IUIAHUPOBAHUM  YYEOHOTO WCCIICIOBAHUS, COOMpaTh YCTaHOBKY H
BBITIOJHATh M3MEPEHUs, CIEeNys MPeUIOKEHHOMY IUIaHy, (UKCHPOBATH
pPE3yNbTAThl TOTYYEHHOW 3aBUCUMOCTH (DH3UYECKUX BEIUYHH B BUJC
MPEIOKCHHBIX TaOIUI] U TpadUKOB, JENaTh BBIBOABI IO pe3yJbTaTaM
UCCJICIOBAHNS,

IIPOBOJAUTh KOCBEHHBIC H3MEpPEHHUS (U3MYECKUX BEIWYUH (ILIOTHOCTH
BEIIECTBA JKUIAKOCTH W TBEPAOTO TeJa, CHIA TPECHHS CKOJIBKCHUS,
JaBJICHUE  BO3/yXa, BBITAIKWBAKOIIAsS CWJIa, JCHCTBYyIOIas  Ha
NOTPY)KEHHOE B KHUAKOCTh TeI0, KOAP(DHIIMEHT TOJIC3HOTO JACHCTBUS
NPOCTBIX MEXaHU3MOB), CJHCAYysS TMPEAIOKCHHOW WHCTPYKIMH: TPHU
BBITIOJTHEHUN W3MEPEHUH COOMpaTh HKCIIEPUMEHTAIbHYI) YCTaHOBKY H
BBIYUCIISITh 3HAUCHUE UCKOMOM BEITUYMHBL

coOJTI01aTh TIpaBUiIa TEXHUKU OE30IIaCHOCTH IIPH paboTe ¢ JIa0OpaTOPHBIM
00opy10BaHUEM;

yKa3bIBaTh IMPHUHIUIBI JICUCTBUS TPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BEChI, TEPMOMETp, IUHAMOMETp, COOOMIAIIINECS COCYIbI, OapoMeTp,
phIyar, MOJABMYKHBIA W HETTOABUKHBIN OJIOK, HAKJIOHHAS IUIOCKOCTH;
XapaKTepu30BaTh TMPUHIMUIBI  JACHCTBUS  W3YYCHHBIX TPHOOPOB H
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX OmucaHus (B TOM YHCIE:
NOIIMITHAKHA, YCTPOHCTBO BOJOMPOBOAA, THIPABIMYCCKUI TIpecc,
MaHOMETp, BBICOTOMEP, TIOPIITHEBOI HACOC, apEOMETP), UCIIONB3Ys 3HAHHMSI
O CBOMCTBaX (U3MYECKUX SBICHUH W HEOOXOAMMbIC (pH3MUECKHe 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAWTh  TpPHUMEpPHl  (HAXOAWTh WHQPOPMAIMIO O  MpUMEpax)
NPaKTUYECKOTO HCIOIb30BaHUS (U3WYSCKUX 3HAHUN B TOBCEIHEBHOMN
KU3HM 11 obecriedeHus1 0€30MacHOCTH IIPU OOpaIlleHHH C TTPUOOpaMu U
TEXHUYCCKUMHU YCTPOWCTBAMH, COXPAaHEHUS 3JIOPOBbS U COOJIOJCHUS
HOPM IKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJie;

OCYIIECTBIISITh OTOOpP HWCTOYHMKOB uH(opMmanuu B HWHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aIPOCOM, Ha OCHOBE MMEIOIIUXCS
3HAHUM U TyTéM CPAaBHEHUSA PA3IUYHBIX HCTOYHUKOB BBIICIATH
UHGOPMAIINIO, KOTOpasi SBIAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

MCTIOJIB30BaTh MPH BBHITOJTHEHUHN YYCOHBIX 33IaHUI HAYYHO--TIOMYJISIPHYIO
auTepaTtypy  (PU3WYECKOTO  COAEp)KaHWs, CHOPaBOYHBIE MaTepPHAIIbI,
pecypcel cetn MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpazoBaHus HHGOPMAIIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3aaBaTh COOCTBEHHBIE KpAaTKHE MUCHMCHHBIC M YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHGPOPMAINK (HU3UIECKOTO COACPKAHUSA, B TOM



quciae MyOJaMYHO JAeNlaTh KpaTKHe COOOLIEHMsI O Pe3yibTaTax IPOEKTOB
WIM y4eOHBIX MCCIEIOBAaHUM, MPU O3TOM T[PAMOTHO HCIOJIb30BATh
W3YYEHHBIA TOHATUUHBIM ammapaT Kypca (U3MKH, CONPOBOXKAATH
BBICTYILJICHUE NIPE3CHTALUEH;

OpU BBIIOJHEHUH YYEOHBIX NPOEKTOB W HCCIEAOBAHMIA pacrpenesnsiTh
00s3aHHOCTH B TpyMNIE B COOTBETCTBUM C IOCTABJICHHBIMHU 3aJadyaMi,
CIEOUTHh 3a BBIIOJHEHUEM IUIAHA JCHUCTBUM, aJEKBaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JEATEIbHOCTh  TPYIIbI,  BBICTPAaUBaTh
KOMMYHUKATHUBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K xoniy o6yuenusi B 8 Kiacce npeaMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIH30BaTh TOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBHXKCHHUE
aTOMOB U MOJICKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIITUYECKUE U
aMmopdHble Tena, HACBHIIEHHBIH W HEHACHIIMICHHBIM Tap, BJIAXHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPCHHSS OJHEPrus, TEIUIOBOW JBUTATEIb,
AJIEMEHTAPHBIN JIEKTPUUCCKHUM 3apsjl, dJIEKTPUUECKOE IMOJIe, TPOBOIHUKU
U JUDJICKTPUKH, TIOCTOSHHBINA dJIEKTPUUECKUN TOK, MAarHUTHOE TOJIE;
pasnuuath SBJICHHUS (TEIUIOBOE pPACIIMPEHHE M CKaTHhe, Teriornepenaya,
TEIJIOBOE PAaBHOBECHE, CMAuMBaHUE, KANWUISIPHbBIC SIBIICHHS, HCIIApEHUE,
KOHJCHCAIMs, IJIaBJIeHUe, KpUCTauM3anus (OTBEpACBaHUE), KUIICHHE,
TEeIIonepeaayda (TeTI0MpPOBOAHOCTS, KOHBEKIIHS, U3ITy4YEeHHE),
ANEKTpU3AlUs T, B3aUMOJICUCTBUE 3apsANIOB, AEHUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHHWE, B3aHMMOJICHCTBUE MAarHUTOB, JIEWCTBUE
MAarHUTHOTO TOJISI Ha MPOBOJHUK C TOKOM, 3JE€KTPOMAarHuTHasE UHIYKIIUS)
0 ONUCAHHUIO HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIKX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh TNPOSBICHUE U3YYCHHBIX (U3MYECKHX SBICHUN B
OKpYXaIoleM MHpE, B TOM uucie (U3UYECKUE SIBICHUS B TPUPOJIE:
NOBEPXHOCTHOE HATXKEHUE U KaNWUISIPHbIE SBICHUS B MIPUPOJE,
KpUCTajUlbl B Tmpupone, uzinydeHue ConHua, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa30BaHKUE POCHI, TyMaHa, WHEs, CHETa, JIEKTPUIECKUE
ABJIICHUS B atMmoc(epe, dMEKTPUYECTBO >KMUBBIX OPTaHU3MOB, MAarHUTHOE
nosie 3emiid, Jped(d MOI0COB, POJIb MArHUTHOTO MOJS IJis JKU3HU Ha
3emiie, MOJSIPHOE CUSIHUE, MPU STOM MEPEBOJIUTh MPAKTHUECKYIO 33/1auy B
yueOHYI0, BBIICIATH CYIIECTBEHHBIC CBOWCTBA (MPU3HAKK) (HU3UUECCKUX
SIBJICHUM;

OMHCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (U3UUYECKUE SIBICHUS, UCTIONB3YS
dbu3nUeckue BEIMYUHBI (TeMIlepaTypa, BHYTPEHHSISI SHEPTUs, KOJIUYECTBO
TEIJIOThI, yJelbHas TEIUIOEMKOCTh BEIECTBAa, yJAEJbHAs TeIUIoTa



IUIaBJICHMS, yJeJdbHAas TEIJIOTa NapooOpa3OBaHMs, yJeidbHAas TEIIoTa
CropaHusi TOIUIMBA, KOA(Q(UIMEHT TMOJE3HOr0 JACHCTBUS TEIUIOBOM
MAIllHHbI, OTHOCUTEJIbHAs BJIAXHOCTb BO3/yXd, JIEKTPUUYECKHU 3apsn,
CUJa TOKa, JJIEKTPUYECKOE HANPSHKEHUE, CONPOTUBIICHHE IIPOBOJHUKA,
yIEeIbHOE  CONpPOTHBJIEHHE  BEUIeCTBAa, pabora W  MOIIHOCTb
ANEKTPUYECKOr0  TOKAa), NpH ONHUCAHUM NPABWIBHO  TPAKTOBATH
(u3MUECKUl CMBICIT MCHOJb3YEMbIX BEIMYMH, O003HAYEHUS U E€IMHUIIBI
(¢u3MUeCcKUX BEJIWYUH, HAXOAUTh (OPMYIbI, CBS3BIBAIOIIME JAHHYIO
(Gu3MUecKyl0 BENMYUHY C JPYTMMU BEJIMYMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYUUH;

XapaKTepu3oBaTh CBOMCTBA Tes, (U3MUECKUE SBICHHUS W MPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE IOJOKEHUS MOJIEKYISPHO--KUHETHUYECKON TEOpUHU
CTpOEHUS BEIECTBA, MPUHIUII CYNEPIO3UIMU ToJieH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH OMa 1Sl ydacTKa UEH, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHHs DHEPruM, IMpPU ITOM J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3alMChIBATh €r0 MaTeMaTHYeCKOe
BBIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOIECChl M CBOMCTBA TeJl, B TOM YHUCIE U B
KOHTEKCTE CUTyallUld MPAaKTUKO-OPUEHTUPOBAHHOIO XAPAKTEPA: BBISABIIATH
NPUYHUHHO-CIIEJICTBEHHBIE CBA3HU, CTPOUTH 00BsICHEHUE U3 1—2 JTOrHYEeCKUX
IaroB ¢ omnopod Ha 1-2 M3y4YEHHBIX CBOWCTBA (PU3UUECKHUX SIBICHHIA,
($u3MUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiaTh pacu€THble 3aJayd B 2—3 JEHCTBHS, WCIOJB3YSd 3aKOHbI U
dbopMyIbl, cBs3bIBAOIINE (U3MUYECKUE BEIMYMHBI: Ha OCHOBE aHaIM3a
yCIIOBHS 3aJlauyd 3alKChIBaTh KPATKOE YCIOBHE, BBISABIATH HEOOCTATOK
JAHHBIX JUIsI pEIIeHUs 3aJa4d, BBIOMPATh 3aKOHBI U (HOPMYJIBI,
HEOoOXOMMMBbIE g €€ pelIeHHs, MPOBOJAWTh pPacyéThl U CPABHUBATH
HOJyYeHHOE 3HaUeHHE (PU3NUECKON BEJIMUMHBI C U3BECTHBIMU JaHHBIMU;
pacrno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PpEUINTh IPH MOMOIIU
(Gu3nYecKuX METOJOB, HCIIOJIb3Ysl OMNHCAHHME HCCIIEIOBaHUS, BBIACIATH
IIPOBEPSIEMOE  IIPEAIOJIOKEHNE, OLEHUBATh IIPAaBUJIBHOCTH IOpsAJKa
IIPOBEJICHUS UCCIIEAOBAaHMUS, J€JaTh BIBOBI;

NPOBOAUTH OMBITBI 1O HAOMIOAEHUIO (PU3WYECKUX SIBICHUM WU
¢du3nUecKnX CBOMCTB Tel (KamWUSIPHBIC SBIICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro o0bEma, TeMIepaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUS U
HarpeBaHMsl NpPHU M3IYyYEHHWH OT LBETA M3Iydaromed (IOromarolei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUSA BOABI OT TEMIEPATYPBI KUIKOCTH U
IJIOIAAN €€ IIOBEPXHOCTH, OJJIEKTpU3alus TeJI M B3aUMOJCHCTBHUE
JNEKTPUYECKUX 3apsANOB, B3aMMOJEWCTBUE IIOCTOSHHBIX MAarHHTOB,



BU3yaJIU3allisl MAarHUTHBIX TIOJIEM TIOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MarHuTHOTO MOJS Ha MPOBOAHUK C TOKOM, CBOMICTBAa 3JIEKTPOMArHura,
CBOICTBa 3JEKTPOJBHUraTeisl IOCTOSIHHOTO TOKa): (OpMyIHpOBaTh
MpOBEpsEMbIE MPEANON0KEHHsI, COOUPATh YCTAHOBKY M3 MPENI0KEHHOTO
000pyAOBaHUs, ONUCHIBATH XOJI OMbITA U (POPMYITUPOBATH BHIBOIbI;
BBIMOJHATh  MpsIMble  M3MEPEHUsT  TEeMIIepaTypbl, OTHOCUTEIbHOU
BJIQXKHOCTU BO3[yXa, CWJIbl TOKAa, HANPSDKEHUS C HCIOIb30BAaHUEM
aHAJOrOBBIX NPUOOPOB MU JATYMKOB (PU3MYECKUX BEIIMYMH, CPABHUBATH
pe3yabTaThl UBMEPEHUH C YUETOM 3aJaHHON a0COIFOTHOM MOTPEITHOCTH;
IPOBOAUTH UCCIEI0BAHNE 3aBUCUMOCTH OJTHON (PU3NYECKON BETMYUHBI OT
Apyrod ¢  HCHOJB30BAHMEM MpPSIMBIX  HM3MEpEeHUuM  (3aBUCUMOCTD
CONMPOTHUBJICHUS] TPOBOJHUKA OT €ro JJIMHBI, IUIOHIAJAM TOMNEPEUHOTO
CEYEHMsI U YACJIBHOI'O CONMPOTUBIICHUS BEUIECTBA MPOBOJAHMKA, CUJIbI TOKA,
UAYIIETO0 4epe3 TMPOBOJHUK, OT HANpPSOKEHUS Ha  IPOBOJHUKE,
UCCJIEIOBAaHUE TMOCIEAOBATEIBHOTO M MApaJJIeIbHOIO  COEIMHEHUMN
NPOBOJAHUKOB): TUIAHUPOBATh HCCJIEJAOBaHHE, COOMpPATh YCTAHOBKY H
BBITMIOJHATh M3MEPEHUs, CIeNys MNPEeJIOKEHHOMY IUIaHy, (UKCHUpPOBATH
pe3yNbTaThl MOJYYEHHOM 3aBUCHMMOCTH B BHUAE TaOnuil U TpaduKoB,
JIeNaTh BHIBOIBI 10 pe3yIbTaTaM UCCIEeI0BAHMUS;

IPOBOAUTh KOCBEHHbIE H3MepeHus: (U3MYECKUX BeNMUYUH (yIenabHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTHUBICHUE MPOBOJIHHKA, paboTa W
MOIIIHOCTh 3JEKTPUYECKOTO TOKa): TUIAHUPOBATH HM3MEPEHHs, COOHpaTh
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIIEIys MPEIJIOKEHHOW WHCTPYKIIUH, U
BBIUUCTISITh 3HAUCHHUE BEJIMYUHBI,

co0JIr01aTh TIpaBUJIa TEXHUKH 0€30MMacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
000py10BaHUEM;

XapaKTepu30BaTh TMPUHIUIMBl  JEHCTBUS M3YyYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB € ONOpPOM HAa HX ONHMCAHUS (B TOM YHCIE:
CUCTEMa OTOIUICHHS JOMOB, THTPOMETp, MapoBasi TypOWHA, aMIIepMETp,
BOJIBTMETP, CUETUYMK DSJIEKTPUUYECKON DSHEPIHH, 3JIEKTPOOCBETUTEIbHBIC
npuOOpHl, HarpeBaTEeNIbHbBIE SIEKTPOIPHUOOPH! (IPUMEPHI), IIEKTPUUECKUE
PEAOXPAHUTENH, ANEKTPOMArHUT, 3JIEKTPOABUTATENb TOCTOSIHHOTO TOKA),
UCTIOJB3Yysl 3HAHUS O CBOMCTBaX (PU3NYECKUX SIBJICHUM M HEOOXOAMMBIE
¢uznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOMCTBA W H3MEPUTEIIbHBIE
npuOOpel MO CXeMaM © CXEMAaTHYHBIM pPHUCYHKaM (KHIKOCTHBIN
TEPMOMETpP, TEPMOC, NCUXPOMETP, TMIPOMETpP, ABUIATE]b BHYTPEHHETO
CropaHusi, 3JEKTPOCKOIl, PEOCTaT), COCTABIATh CXEMBbl 3JIEKTPUUYECKHUX



[eneil ¢ MoCIe0BaTEIbHBIM U TApaJUIETbHBIM COSTUHEHHEM 3JIEMEHTOB,
pasznmnyasi yCJIOBHBIE 0003HAUYCHHUS FIIEMEHTOB JIEKTPHUECKUX IIETICH;
MPUBOIUTH  TpUMEpHl  (HAXOauTh  WH(OOpPMAIMI0O O  MPUMEpax)
MPAKTUYECKOTO HCIIONh30BaHUS (PU3NYECKUX 3HAHUN B TOBCEIHEBHOM
KU3HU I oOecrieueHns 0€30MacHOCTH P OOpaIeHu: ¢ MPUOOpaMu U
TEXHHYECCKUMHU yCTPOMCTBAMHU, COXpPAHEHUS 3J0POBbSI M COOIIOACHUS
HOPM 2KOJIOTHYECKOT0 MOBEICHHUS B OKPYXKAIOIIEeH cpesie;

OCYIICCTBIISITh TOUCK HMHpOpManuu (U3HYECKOTO COJCpKAHHS B
WNuTepHeTe, Ha OCHOBE WMCIOIIMUXCS 3HAHMA W TYTEM CpaBHEHUS
JOTIOJTHUTENIBHBIX ~ MCTOYHUKOB  BBIICIATH  WH(GOpMAIUIO, KOTOpas
SIBJIICTCS IIPOTHBOPECYNBOMN MITH MOYKET OBITh HEJJOCTOBEPHOA;
UCIIOJIb30BaTh NP BBITOJTHCHUHM YYCOHBIX 3a/IaHW HAYYHO--TIOMYJISPHYIO
aMTepaTypy  (PU3MYECKOTO  COJCp)KaHUs, CIPABOYHBIC MaTepPHAIbI,
pecypcel cetn MHTEpHET, BlaaeTh NpuéMaMu KOHCIIGKTHPOBAHUS TEKCTa,
npeoOpa3oBaHus HHGOPMAITUU U3 OJHOW 3HAKOBOMW CUCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHBIC INMHCHMCHHBIC W KpaTKHUE YCTHBIC COOOIICHUS,
0000mass wHpOpMaNMIO W3 HECKOJBKUX MCTOYHUKOB (DU3NUECKOTO
colepKaHWs, B TOM 4YHCIE NYOJIMYHO TMPEACTABIATH PE3YyIbTaThl
NPOSKTHOW WIJIM WCCIIEIOBATEILCKON NIEATEIBHOCTH, MPH 3TOM T'PaMOTHO
UCTIOJh30BaTh WM3yYEHHBIM MMOHATHHHBIA anmapaT Kypca (U3HKH,
COIIPOBOX/IaTh BBICTYIUICHHE MTPE3CHTAIINCIH;

IpYA BBHITIOJHEHUH YYEOHBIX MPOEKTOB W UCCICNOBaHHMN (DHU3MUECKHX
NPOIIECCOB pacIpelessaTh OO0sI3aHHOCTH B TPYIIE B COOTBETCTBUU C
NIOCTaBJICHHBIMU 3aJ]a49aMH, CIICJIUTh 32 BBIMIOJIHCHHWEM ITUTaHA JACHCTBHNA U
KOPPEKTUPOBaTh €ro, aJCeKBaTHO OIIGHWBAaTh COOCTBEHHBIM BKIIA] B
JESATENLHOCTD TPYIIIBI, BEICTPAaNBaTh KOMMYHHUKATHBHOE B3aUMO/ICHCTBHE,
IPOSIBIISISt TOTOBHOCTH pa3peniaTh KOHQIUKTHL.

K xonIy oOyuenus B 9 Kiacce nmpeMeTHbIC PE3yIbTaThl HA 0230BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BATh MOHATHS: CHCTEMa OTCu€ra, MaTepuaibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIBHOCTh MEXAaHMYECKOTO NBIKECHHS, Aedopmarius
(ympyrasi, TiacTUYecKas), TPEHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCONIOTHO TBEPAOE TEO,
LEHTpP TSAXKECTU TBEPJIOTO Tella, pABHOBECUE, MEXAHUYECKUE KoJieOaHUs U
BOJIHBI, 3BYK, MH(Pa3BYK U YJIBTPA3BYK, DJICKTPOMArHUTHBIC BOJHBI,
IIKaaa JIEKTPOMATrHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTb,
CIEKTPBI UCITYCKAHMS ¥ TOTJIONICHUS, anbda-, 0eTa- U raMMa-u3IydcHus,
W30TOIIbI, Si/IEpHAsi SHEPIeTHKA;



pasznuyarh SBICHHUS (PaBHOMEPHOE M HEPABHOMEPHOE MNPAMOJIMHEHHOE
JIBUKEHUE, DPABHOYCKOPEHHOE MPSMOJIMHENHOE ABUKEHHE, CBOOOIHOE
MaJIeHUE TeJl, pABHOMEPHOE IBUXKEHUE MO OKPYKHOCTHU, B3aUMOJICHCTBUE
TEJ, PEAKTUBHOE IBMKEHUE, KOoJeOaTelIbHOE JIBH)KEHHUE (3aTyXarouue U
BBIHYKJICHHbIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JIBHJKEHHE, OTPAKEHUE
3ByKa, MPSIMOJIMHEWHOE pacinpoCTpaHEHUE, OTPAKEHUE M MPEIOMIICHHE
CBETa, MIOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, pa3jioKeHue OeIoro cBera B
CHEKTp M CJOXEHUE CHEKTPAJIbHBIX IIBETOB, JUCHEPCHsS CBETa,
€CTECTBEHHas! PaJIMOAKTUBHOCTb, BOZHHUKHOBEHHUE JIMHEHYAaTOTrO CHEKTpa
U3JTyYEHHUs) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE ONBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh NPOSBICHHE U3YYEHHBIX (U3MUECKUX SBJICHUH B
OKpyXaromeM Mupe (B TOM uucie (QU3MYECKUE SBICHUS B MPUPOJIE:
NPWIKBBI U OTJIUBBI, ABMKEeHUE M1aHeT COTHEYHON CHCTEMBI, PEaKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIIPUSITUE 3BYKOB IKHBOTHBIMH,
3eMJIETpSICEHUE, CEHCMUYECKHME BOJIHBI, I[yHAMH, 3XO0, LIBETa TeT,
ONTUYECKHE SIBJICHUS B MpPHUPOJE, OMOJIOTMYECKOE NEeWCTBHE BHUIAMMOIO,
yIabTPaUONIETOBOIO M PEHTICHOBCKOTO M3JIy4YeHUM, €CTeCTBEHHbBIN
pasivoaKkTUBHBIM (DOH, KOCMHMUYECKHE JIy4YH, PaAHMOAKTUBHOE W3IIydEHHE
OPUPOAHBIX MMHEpAJIOB, JCHCTBUE paJMOAKTUBHBIX HW3JIYyYEHUN Ha
OpPraHM3M YeJIOBEKa), MPH ATOM IEPEBOJUTH IMPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIIEISATh CYIIECTBEHHbIE CBOWCTBA (MPU3HAKM) (DU3MUECKUX
SIBJICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN U (U3NYECKHUE SIBICHUSA, UCIOIB3YS
¢usnyeckue BeIMYUHBI (CpeAHssi U MTHOBEHHAsh CKOPOCTb Tejla IpHU
HEPABHOMEPHOM JIBJKEHHH, YCKOpPEHHWE, MEepEeMEIIEHUE, MyTh, YIJIOBas
CKOpOCTb, CHJIa TPEHUS, CHJa YNPYTOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJIHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC Tella, HMITYJIbC CHJIbI,
MexaHudeckass paboTa M MOIIHOCTh, IOTEHLMAJIbHAs SHEPrus Tea,
HOJHATOIO HaJl MOBEPXHOCTHIO 3€MJIM, NMOTECHIHMAJIbHAs 3HEPIUsl CHKATOU
OPYXUHBI, KWHETUYECKas OJHEPrus, IOJHAs MEXaHWYEeCKas JHEPrus,
HeproJ U 4acToTa KoneOaHuil, JIIMHA BOJIHBIL, TPOMKOCTb 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeb MPEJIOMIICHUS CPEJbl), IPU ONHUCAHUU
OPABWIBHO TPAaKTOBaTh (PU3NYECKHI CMBICI HCIONb3YEMBIX BEJIMYHH,
0003HaUYEHUSI M EIUHUIBl (PU3NYECKUX BEIMYUH, HAXOAUTH (HOPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIMYMHY C IPYTMMH BEIMYUHAMH,
CTPOUTH IrpapMKH U3yYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEINYHH;
XapaKTepu30BaTh CBOWCTBA Tel, (PU3UYECKUE SIBICHUS M IPOLECCHI,
UCIIOJIb3Yysl 3aKOH COXPAaHEHWs! 3HEPruHu, 3aKOH BCEMHPHOI'O TATOTEHHS,



NPUHLUI CYNEPHO3UINH CHJI, TNPUHIUI OTHOCHTEIbHOCTH [ ammies,
3akoHbl HbIOTOHA, 3aKOH COXPAaHEHUs HMITYJIbCa, 3aKOHBI OTPAaXCHHUS U
MPETOMIICHUS CBETA, 3aKOHBI COXPAHEHHs 3apsA0BOI0O M MAaCCOBOTO YHUCEI
IpU SAEPHBIX pPEaKIHsIX, MPU 3TOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHa U 3aMUCHIBATh €r0 MAaTEMAaTUYECKOE BBIPAKEHUE;

OOBSCHATh (U3NYECKUE TPOIECCHl M CBOWCTBAa TEl, B TOM YHCIE U B
KOHTEKCTE CHUTYyallMii MPaKTHKO-OPHEHTUPOBAHHOTO XapaKTepa: BBIABIATH
NPUYNHHO--CIICACTBEHHBIE  CBSI3U, CTPOWTH OOBsICHEHHWE u3 2-3
JOTHYECKUX IIaroB C OMOpOW Ha 2—3 HM3y4YeHHBIX CBOMCTBA (PH3MUECKHUX
SIBIICHUH, PU3NIECKIX 3aKOHOB TN 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3ajayd  (omuparouiMecs Ha cuctemMy U3 2—-3
ypaBHEHUI1), UCIIONIb3Ysl 3aKOHBI M (JOPMYIIBI, CBSI3bIBAIOIINE (DHU3HUECKUE
BEJIMYMHBI: HAa OCHOBE aHalM3a YCJOBHS 3a/ladyll 3alHChIBaTh KpPATKOE
YCITIOBHE, BBHISBISITH HEJOCTAIONIUE WU M30BITOYHBIC JTaHHBIC, BHIOMPATH
3aKOHBI U (hOPMYIIBI, HEOOXOIUMBIE ISl PEIICHUS, TPOBOJAUTH PACUETHI U
OLICHWBATh PEATUCTUYHOCTH TIOJYyYEHHOTO 3HAYeHUs (PU3UIecKon
BCJIUYHHBL;

pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO pEIINTh MPH TOMOIIU
¢u3MUeCcKrX METO/OB, HCIIOJb3Yysl ONHUCAHHE HCCIEIOBaHUS, BBIIEISATH
poBepsieMOe  TPEJIONIOKEHNE, OLEHUBATh MPAaBUIBHOCTh TOPSAKA
NPOBEJICHUS  HCCIIEIOBAaHUs, JleJlaTh  BBIBOJBI, HMHTEPIPETUPOBATH
pE3yNbTaThl HAOIIOICHHUI U ONIBITOB;

OPOBOAUTH OMNBITBI MO HAOMIOJEHUI0 (PU3MYECKUX SIBICHUM WU
¢u3nuecknx CBOWCTB Tenl (M3ydeHHE BTOpPOro 3akoHa HproToHa, 3akoHa
COXpaHEHHUsS] DHEPTUH, 3aBHUCHUMOCTh IepUoAa KOJIeOAHWW MPY>KUHHOTO
MasTHUKA OT MAaccChl Tpy3a M KECTKOCTU MPYNKUHBI U HE3aBUCHUMOCTH OT
aMIUTUTY/BI MAJIbIX KOJICOAHMM, PSIMOJIIMHEHHOE PacIpOCTpaHEHUE CBETA,
pa3ioxeHue Oeloro cBeTa B CIEKTP, U3YYEHHE CBOMCTB M300pa)KeHUs B
IUIOCKOM 3€pKajie U CBOWCTB M300pakeHHs NpeaMeTa B coOuparomiei
IUH3e, HAOIOJEHUE CIUIONIHBIX W JUHEHYATHIX CHEKTPOB H3IIYUYCHHS):
CaMOCTOATENLHO COOMpaTh YCTAaHOBKY M3 W30BITOYHOTO Habopa
o0oOpyZOBaHUs, ONWUCHIBATH XOJl OMbITAa W  €ro  Pe3yJbTaThl,
(dbopMynHpOBaTH BHIBOBL

HOPOBOJIUTH MPU HEOOXOJUMOCTH CEPUI0 MPSIMBIX U3MEPEHMM, OIpenessis
cpeqHee 3HAUYCHHE H3MepsAeMOil BelnMuuHBl ((HOKYyCHOE paccTosHuE
coOuparomeii JTUH3bI), OOOCHOBBIBATH BBIOOp cCrHOcCO0a W3MEPEHHUS
(u3MepuTenbpHOro nNpudopa);

NPOBOJUTH HCCJIENOBAHUE 3aBHCUMOCTEH (U3WYECKUX BEIMYUH C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPECHHH (3aBUCHMOCTH TYTH OT BpPEMEHHU



IIpU PAaBHOYCKOPEHHOM JBIXKEHUM 0O€3 HadallbHOW CKOPOCTH, IMEepuoja
KOJICOaHMI MaTeMaTHYeCKOTO0 MasTHUKA OT JUIMHBI HHUTH, 3aBUCHUMOCTH
yria OTpaKeHUsi CBETa OT yrja MajJeHUs U yIjia MpeIOMJICHHs] OT yria
MajJieHus1): TIUIAHUPOBAaTh MHCCIIECIOBAHUE, CAMOCTOSITEIbHO COOUpaTh
YCTaHOBKY, (HUKCHPOBAaTh pe3yibTaThl  IMOJYYCHHOW  3aBUCUMOCTH
bu3MYecCKUX BEIMYUH B BHUJAEC TaOMUIl U rpadUKOB, J€JIaTh BBIBOABI IO
pe3yabTaTaM HCCIIeI0BaHus;

IPOBOJAUTh KOCBEHHBIE W3MEPCHUS (PU3MYECKUX BEIUYUH (CpemHss
CKOPOCTh M YCKOpPEHHE Tejla TMPU PaBHOYCKOPEHHOM JIBHXKCHHH,
YCKOPEHHE CBOOOJTHOTO TMaJeHUs, XECTKOCTh MPYKUHBI, KOADDHUIHCHT
TPEHUSI CKOJILKEHUS, MEXaHWu4eckass paboTa M MOIIHOCTh, 4YacToTa U
nepuoy; KoyieOaHWKW MaTeMaTHYeCKOro W MPYKWHHOTO MAasTHUKOB,
onTHYECKasl Ccuja CcoOuparoied JUH3bI, PAJAHMOAKTUBHBIA  (POH):
IUTAHKPOBATh HM3MEPEHHS, COOMpaATh AKCICPUMEHTAIBHYIO YCTAHOBKY H
BBITIOJTHATh U3MEPEHUS, CIICIYs MPEIIOKCHHOW WHCTPYKIIUH, BBIYUCISATH
3HAUCHWE BEJIIMYUHBI M aHATM3UPOBATH TOJYUCHHBIC PE3YIbTAThI C YIETOM
3aJIaHHOM TIOTPEITHOCTH U3MEPEHUI;

co0JIr01aTh TTpaBUJia TEXHUKW 0€30MacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
000pya0BaHUEM;

paznuyaTh OCHOBHBIE TPU3HAKKA HW3YYEHHBIX (DU3UYECKUX MOJeNeil:
MaTepHualibHas TOYKa, a0COJIOTHO TBEPIOE TENO, TOUYECYHBIM HCTOYHHK
CBETa, JIy4, TOHKas JIMH3a, IUJIAHETapHas MOJEJIb aTroMa, HYKJIOHHAas
MOJIeNTb AaTOMHOTO S]1pa;

XapaKTepu30BaTh TMPUHLUINBI  JCHCTBUS U3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa WX oOmHCaHUs (B TOM YHCIE:
CIUJOMETP, NATYUKK TOJOKEHUS, PACCTOSHUA W YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMepuckorn, (oroanmapar, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuibCoHa), HCMOIB3ys 3HAHUSA O
CBOMCTBax (U3MYECKUX SABICHUH U  HEOOXOoAuMbIe (pu3mdeckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATHYHbIE PHUCYHKH M3YYCHHBIX TEXHHUUYECKHUX
YCTPOMCTB, U3MEPHUTEIBHBIX MPUOOPOB M TEXHOJIOTHYECKUX IMPOIIECCOB
NpH penieHUuN y4eOHO--TIPAKTUYECKUX 3a/iad, ONTUYECKHUE CXEMBI s
MOCTPOEHHUS U300paXKEHUH B INIOCKOM 3€pKaJie U COOMparollel JIMH3E;
NPUBOIUTHE  TpUMEPHl  (HaXoauTh  WHGOOpPMAIMI0O O  MPUMEpax)
IPAKTUYECKOTO HCIOJIb30BAaHUS (PU3NYECKUX 3HAHWK B IOBCEIHEBHOU
KU3HU JJIs1 oOecrieueHns 0€30MacHOCTH MPH OO0paIleHnu ¢ MpuoopaMu U
TEXHHYECKUMHU yCTPONCTBAMHU, COXPAHEHUS 370POBbS W COOIIOACHUS
HOPM 3KOJIOTUYECKOTO TIOBEJCHUS B OKPY KAIOLIEH Ccpeie;



OCYIIECTBIATh TOUCK HHpOpMamuu (U3NIECKOTO COACPNKAHHUS B
HuTepHeTe, caMOCTOATENBHO (GOPMYIUPYS MMOMCKOBBIN 3aMpOC, HAXOIUTH
MyTH OMpeeNIeHUs] JOCTOBEPHOCTU MONYYCHHON MH(POpPMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUH U TOTIOJHUTEIHHBIX HICTOYHUKOB;

MCTIOJIh30BaTh MPH BHIMIOJHEHUH YUEOHBIX 33JlaHUil HAy4HO--TIOMYJISPHYIO
auTepatypy (pu3MUeckoro - coaepiKaHMs, CIPABOYHBIE MaTepHAabI,
pecypchl cetn MIHTepHET, BIaAeTh MpUEMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHusl HH(GOPMAIIMU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE U YCTHBIE COOOIIECHUS HAa OCHOBE
UHPOpPMAIIMK M3 HECKOIBKUX HMCTOYHHKOB (U3UYECKOTO COJEpKaHUS,
MyOJIMYHO MPEACTABIIATH PE3YIbTATHI MPOSKTHON MU HUCCIIEIOBATEIbCKON
ACSTENbHOCTH, TPU OTOM TPaMOTHO  HCITONB30BATh  HM3yYCHHBIN
NOHATUHHBIA amnmapar M3y4aemoro paszena (U3MKd U COMPOBOXKIATH
BBICTYIUICHHE TIpe3eHTalued ¢ Y4EToM OCOOEHHOCTEH ayIuTOpuu
CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl

Pa3nes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro M1Upa

11 DIBIKA - HAVKa oxe 1 bubmmoreka [{OK
. HN3UKaA - H IIpu
yKa 0 TIpHpos https://m.eds00.ru/7f416194
bu6moreka [IOK
1.2 (0)) 1 1
HBHHCCKHE BETHIHHbL https://m.edsoo0.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METOT ITO3HAHUS 1 bubmorera [IOK
' v g https://m.edsoo.ru/7f416194
Hroro mo pazgeny 3

Pasznen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUH BellleCTBA

bu6mmoreka [JOK
2.1 Crpoenue peiiecTsa 2 ! https://m.edso0.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 bu6mmoreka [JOK
' BEIECTBA https://m.edso0.ru/7f416194
2.3 ArperaTHble COCTOSIHUS BEIECTBA 2 bubmorexa [IOK
' p H https://m.edso0.ru/7f416194
Hroro no pazneny 6
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
bu6mmoreka [JOK
3.1 Mexaneckoe ABIKCHHC 3 1 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

3.2 Huepuus, Macca, INIOTHOCTD 9 Bubmorexa LIOK
' P, > https://m.edsoo.ru/7f416194
bubmmoreka [{OK
. .B
33 Cuna. Buet cur 8 https://m.edso0.ru/7f416194
Wroro mo pazueny 20
Pasnen 4. /laBjieHue TBEPABIX TeJl, *KMAKOCTEH 1 ra3oB
51 Jasnenue. [lepenaua naBineHuss TBEPABIMU 4 bubnnorexa [JOK
' TeJIaMU, YKUIKOCTIMU U TFa3aMu https://m.edso00.ru/7f416194
bu6moreka [IOK
.2 4
> Jlaetie XKHAKOCTH https://m.edso0.ru/7f416194
bu6moreka [IOK
. A 7
>3 TMOCHEPHOE JABICHHE https://m.edsoo0.ru/7f416194
54 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 8 bubmuorexa [JOK
' B HHUX TEJIO https://m.edsoo.ru/7f416194
Hroro mo pazgeny 23
Paszpnen 5. Pabora u MOIIHOCTL. JHeprus
bu6mmoreka [JOK
4.1 Pa6 3
aboTa 1 MOTHOCTD https://m.edso0.ru/7f416194
4.2 IIpocTeie MeXaHU3MBI 6 bubmmorexa [OK
' P https://m.edsoo0.ru/7f416194
4.3 MexaHn4ueckasi SHEPTH 4 bubmmorexa [IOK
' P https://m.edsoo.ru/7f416194
Hroro no paszneny 13
PeszepBHoOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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 KUIIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB H TeM nudpoBbIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3znea 1. TensioBblie IBJEHUSA
bubmmoreka [{OK
1.1 C i 4
TPOCHHE I CBOHCTRA Beecta https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 2 3
CIIOBBIC HPOTECCht https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 25
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUS
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TEJla 6 bubmuorexa [JOK
' U MX B3aUMOJIeiCTBHE https://m.edsoo.ru/7f4181ce
buo OK
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 18 1 4 h gp::?/(:;.eezzti.ru I7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 2
ATHHTHDIC ABJICHHA https://m.edsoo.ru/7f4181ce
2.4 OEeKTPOMAarHuTHasd NHIYKIIUS 2 bubmorexa [JOK
' P Ay https://m.edsoo.ru/7f4181ce
Utoro no pazneny 32
Pasznea 3. OnTnueckne siBJIeHH.
3.1 Onruyueckre IBICHUSL. 10 1 4
Hroro 10



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

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

70

13




9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. Mexanuveckue siBJIeHUSA
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 14 1 3 bubmmoreka [{OK
' OTTHCAHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 14 1 1
SAHMOACHCTBHE Tl https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3 14 1 1
AROHE CORPAREHEA https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 42
bu6mmoreka [IOK
2.1 M 0 8 3
CXAMITCCINE KOICOAHNA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 10 1
CRAHIICCITIE BOIMEL JBYK https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 18
Pasjaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIEKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJe U 11 1 1 bubnnoreka [JOK
' ANIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 11

Pa3nen 4. CBeToBEI€E SIBJEHUS



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

bubmuoreka [JOK

4.1
SAKOHBI paclpOCTPAHCHHS CBCTa 8 https://m.edsoo.ru/7f41a4a6
Wroro mo pazueny 8
Pa3znen 5. KBaHTOBbIE IBJICHUS
51 Hcnyckanne 1 morjomeHne cBeTa aToMOM 3 bubmorexa HOK
' y B https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
.2
> CTpoenne atomHOro s1pa 3 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
. s 1
53 FICPHbIC peakiii 6 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 12
Pasznen 6. Ctpoenue u 3Bosonus Beesiennoii
bu6mmoreka [IOK
6.1 C B I 5
TPOCHHUE 1 SBOITIONHA BCCICHIOH https://m.edsoo.ru/7f41a4a6
Pa3nen 7. [loBTOpuTEIbHO-00001IAI0 I MOTYJIb
71 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 6 bu6mmoreka [JOK
' Kypca ¢usuku 3a 7-9 kimace https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 10



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

IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos Jlara DJIeKTpOHHbIe HH(poBbIe
Ne i/t Tema YpoKka KOHTpoJu,H],]e HpaKanecxne OﬁpaSOBaTeJII)HI)Ie
Bceero H3Y4YeHH S
padoTsI padoThbI pecypchl
1 Urto u3yyaeT pusuka. 1 06.09
dusndecKue BeTMIUHBI U UX
2 U3MEpECHHE. 1 07.09
JlabopaTtopnast padota Ne 1
3 «OrmpeieneHue MoKa3aHui 1 1 13.09
U3MEPUTEIIBHOTO MMPUOOpay»
4 Crpoenue BemiecTBa. MoJIEKyIbl. 1 14.09
JlabopaTtopnas padora Ne 2
«OmnpeaeneHue pazMepoB MaJIbIX bubnmorexa IIOK
5 1 1 20.09
Tem» https://m.edsoo.ru/ff09f72a
Juddy3us B razax, KUAKOCTIX U
6 TBEP/bIX TENaX. 1 21.09
7 B3aunmopeiicTBue MoKy 1 9709 bu6mmoreka [JOK
' https://m.edsoo.ru/ff09fe0a
3 Tpu cocTOsIHUSA BEILECTBA. 1 28.09 bubnuoreka [IOK
' https://m.edsoo.ru/ff0a013e
9 Pemienne 3agad nmo reme « 1 04.10



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

IIepBoHauyanbHbIE CBEACHUS O
CTPOCHMH BEILIECTBAY.

MexaHnyeckoe JIBMKEHHUE.

10 05.10
11 Cxopoctb. EAMHUIIBI CKOPOCTH. 11.10 bubnuorexa [JOK
' https://m.edso0.ru/ff0a0378
12 Pacuer mytu ¥ BpeMeHU ABUKEHUS. 12.10 bubnuorexa [JOK
' https://m.edsoo.ru/ff0a05c6
13 SIBneHue UHEPIHH. 18.10 bubnnorexa [JOK
https://m.edsoo.ru/ff0a079c
14 BzaumoperictBue Ten. Macca. 19.10 bu6moreka [IOK
' https://m.edsoo.ru/ff0a0ae4
15 JlaGopaTtopnast pabota Ne 3 2510 Bu6miorexa [JOK
«M3Mepenne Maccel Tena». ' https://m.edsoo.ru/ff0a0c10
16 IImoTHOCTE BemiecTna. 96.10 bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0fee
JlaGopaTtopnas padora Ne 4
17 «M3mepenune oobeMa Tesnay. 08.11
JlaGopaTtopnast padota Ne 5
«OmnpezaeneHue MIOTHOCTA TBEPAOTO bubanorexa [IOK
18 09.11
TeIas. https://m.edsoo.ru/ff0al23c
19 Pacuer maccel 1 00beEMa Tea. 15.11
Pemenue 3amau. [Tloaroroska k
20 16.11

KOHTPOJILHOH paboTe.



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

KonTtponsnas padora Ne 1 mo teme
«MexaHnuueckoe JBUKeHne. Macca

21 22.11
TeJa MJIOTHOCTH BEIISCTBAY.
Cura. bubnuorexa [JOK
22 23.11 https://m.edsoo.ru/ff0al778
23 SBnenne Tarorenus. Cuia TSHKECTH. 99.11 bubmmoreka [IOK
' https://m.edsoo.ru/ff0al502
24 Cuna ynpyrocrtu. 3akoH ['yka. 30.11 bubnuoreka [JOK
' https://m.edsoo.ru/ff0al8cc
o5 Junamomertp. Bec Tena. 04.12 bubnuoreka [IOK
' https://m.edsoo.ru/ff0al778
JlabopaTtopHnast pabota Ne 6
26 «"parynpoBaH¥e IPYKHHBI 1 07.12 bubnmnorexa [IOK
U3MEPEHHE CHJI IUHAMOMETPOMY. https://m.edsoo.ru/ff0ala70
27 PaBHOelicTBYIOIIAS CHIL. 13.12
Cuna TpeHus. bubnmuorexa [JOK
28 14.12
https://m.edsoo.ru/ff0alb9c
KontponpHas padorta Ne 2 o teme Bu6morexa LIOK
29 «Cwuna. PaBHOIEHCTBYIOIIAS CHII. 20.12 https://m.edsoo.ru/ff0alccs
30 JlaBiieHue u cuiia JaBJICHUS. 2112
31 JlaBieHue B mpupoJie U TEXHUKE. 97 12 bubnunoreka [JOK
' https://m.edsoo.ru/ff0alde0
32 JlaBneHue raza. 28.12



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

33 3akoH [lackars. 10.01 bubnmoreka [JOK
' https://m.edsoo.ru/ff0a20a6
34 ['mapocTaTuyeckoe naBiieHHE. 11.01 bubnuorexa [JOK
' https://m.edsoo0.ru/ff0a2376
Pemenne 3amay Ha TaBJICHUC B BuGmorexa [IOK
17.01
3 KUIKOCTH. 0 https://m.edsoo.ru/ff0a25b0
36 Coobmmaromuecs: CoCcy/bl. 18.01 bubnuoreka [JOK
' https://m.edsoo.ru/ff0a2718
AtMmocdepa u atmochepHoe Bu6miorexa [JOK
7 24.01
3 AaBJICHHC. 0 https://m.edso0.ru/ff0a2826
N3mepenune atmocdepHOTro Bu6miorexa [JOK
25.01
38 JaBJICHU . OHHT TOppI/I‘IeJ'IJ'II/I. 5 O https://m.edsoo.ru/ff0a2970
39 Bbapomerp-anepon. 3101 bubmuorexa [JOK
' https://m.edsoo.ru/ff0a3136
40 MaHOMeTpBI. 0102
41 I'mapaBnuueckuit nmpecc. 07.02 bubnuoreka [JOK
' https://m.edsoo.ru/ff0a2b5a
Pemenue 3anau. ['mapocratuyeckoe BuGmiorexa LIOK
42 aTMocepHoe AaBeHue. 08.02 https://m.edsoo.ru/ff0a2b5a
43 [TopirHeBo# )KUIKOCTHBINA HACOC. 14.02 bu6mmoreka [JOK
' https://m.edsoo.ru/ff0a2da8
KonTtponpHas padota Ne 3 o teme
44 «/laBneHue TBepaBIX TEN, 15.02 bubanoreka LIOK

JKUJIKOCTEN U Ta30BY.

https://m.edsoo.ru/ff0a2fc4



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4

JlelicTBUE )KUJIKOCTH U Ta3a Ha

bubmuoreka [JOK

45 HOTPY>KCHHOC B HUX TCJIO. 21.02 https://m.edsoo.ru/ff0a2fc4
46 ApxumenoBa cuia. 22 02
Jlaboparopuas padota Ne 7
«OrnpeneneHne BbITaIKUBAOLIEH BuGnorexa [IOK
4t CUJTBI ICHCTBYIOMIEH Ha 28.02 https://m.edsoo.ru/ff0a3276
HOFPY)KCHHOG B XKXUAKOCTDH TCJIO).
[ImaBanwue Tei. bu6mmoreka [IOK
48 29.02
https://m.edsoo.ru/ff0a33fc
[1naBanue cynos. bubnuoreka [JOK
49 06.03
https://m.edsoo.ru/ff0a3514
50 Bo3snyxormiaBanue. 07.03 bu6mmoreka [IOK
' https://m.edsoo.ru/ff0a3a96
[ToaroroBka K KOHTPOJIBHOM padoTe.
o1 Pemenue 3amgau. 13.03
KontponbHas padota Ne 4 o reme Bu6miorexa [[OK
52 «ApXMMEJI0Ba CUIAY. 14.03 https://m.edsoo.ru/ff0a3654
53 MexaHnndeckas paborTa. 20.03
MOoOIIHOCTb. bu6mmoreka [JOK
54 21.03
https://m.edsoo.ru/ff0a3f82
- Pemenue 3agauy Ha paboTy u 03,04 BuGanorexa LIOK
MOIIHOCTB. ' https://m.edsoo.ru/ff0a3f82
56 [Ipocteie Mexanu3Mbl. Poryar. 04.04



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

IIpaBuiI0 MOMEHTOB.

57 10.04
Jlaboparopuas pabota Ne 8
58 «BpIsiICHEHUE YCIIOBHSI PABHOBECHS 11.04 bubmorexa [IOK
pbIdaray. https://m.edsoo.ru/ff0a478e
biok. bubnuoreka [JOK
59 17.04
https://m.edsoo.ru/ff0a48a6
[IpocThie MEXaHU3MBI U UX
60 MIPUMCHCHHE. 18.04
Koaddumuent mosesnoro aercTpust
61 94.04 bu6mmoreka [IOK
MEXaHHM3Ma. ' https://m.edsoo.ru/ff0adc48
JlabopaTtopnast pabota Ne 9
«Omnpenenenne KI1J] HakmoHHOM bubnnoreka [IOK
62 25.04
IOCKOCTID. https://m.edsoo.ru/ff0a4252
63 [ToTeHnmanpHas ¥ KHHETHYECKAs 02.05 Bu6miorexa [OK
SHCpTHA. ' https://m.edsoo.ru/ff0a4360
64 [IpeBpanienue sHeprum. 08.05
Kontponsnas padora Ne 5 o teme
65 «PaboTa 1 MOIIHOCTb. DHEPTHUSD. 15.05
66 [ToBTOpenue. B3anmojeiicTBue Ted. 16.05 bu6mmoreka [JOK
' https://m.edsoo.ru/ff0adee6
[ToBTOpenue. /laBneHue TBepAbIX
67 99 05 bubnmuoreka [JOK

TCI, JKMIKOCTEHN 1 ra3os.

https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a478e
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

68

IToBTropenue. PaboTa 1 MOIIHOCTB.

23.05

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68




8 KUIIACC

KoaudecTBo 9acoB

DJIeKTpOHHbIe HH(ppoBbIE

Jara
Ne i/t Tema YpoKka KOHTpoJu,H],]e HpaKanecxne OﬁpaSOBaTeJII)HI)Ie
Bcero HU3y4YeHUs
padoTsI padoThbI pecypchl
bubmmoreka [IOK
1 T . 1 01.09
evepatypa https://m.edsoo.ru/ff0a5256
2 BHyTpeHHsIs SHEPT U 1 04.09
bubmmoreka [{OK
B . 1 :
3 AR 08.09 https://m.edsoo.ru/ff0a540e
4 [Ipumeps! Temmonepeiayu B 1 11.09
MPUPOJIC U TEXHUKE.
5 Pacuér n3mepenns BHyTpeHHEN 1 15.09 bubnuoreka [IOK
SHEPIUHU. ' https://m.edsoo.ru/ff0a5800
. bu6mmoreka [IOK
6 V nenpHas TEIUIOEMKOCTb. 1 18.09 https://m.edsoo.ru/ff0a5530
, 3a16<0H COXpaHCHI/IeH BZIy"l‘epeHHefI . 1200 BuGnorexa LIOK
SHEPruM U ypaBHEHUE TEIIOBOTO .
P P https://m.edsoo.ru/ff0a5a26
OanaHca.
JlaGopaTtopnast padota Nel.
8 CpaBHeHHUE KOJIMYECTBA TGHHOEBI 1 1 9509
MIPY CMEIIUBAHUH BOJIbI PA3HOM
TEMIEPATYPHI.
JlaboparopHas pabota Ne2.
9 W3mepenue ynenpHOU 1 1 29 09 Bubmmorexa [IOK
TEITOEMKOCTH BEIECTBA. https://m.edsoo.ru/ff0a5c60
10 Pemenne 3agau mo teme 1 02.10 bu6mmoreka [JOK



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

«BHYTpEHHsIS SJHEPTUD».

https://m.edsoo.ru/ff0a6412

KontponeHast padora Nel mo teme

11 06.10 bubmmoreka [{OK
«BHYTpEHHSS SHEPTHUsD) ' https://m.edso0.ru/ff0a65c0
12 ArperaTHble COCTOSIHMSI BEILIECTBA. 09.10 bubnuorexa [JOK
' https://m.edso0.ru/ff0a6976
[linaBanue U oTBeplieBaHUE Bu6 OK
13 KPUCTAINIMYECKHAX TEI 13.10 nomorera I
p : https://m.edsoo.ru/ff0a7088
KomnuectBo TEmIOTEI
’ b K
14 HeoOX0oauMOe IS IUIABJIEHUST Tela 16.10 mGmozexa 1O
. https://m.edsoo.ru/ff0a6a98
Pemenue 3amay o teme
15 «[InaBneHue W KpUCTAILIIU3ALUD. 20.10
16 Hcnapenue u KoHAEHCALIHS. 93.10 bu6mmoreka [IOK
' https://m.edsoo.ru/ff0a6bb0
Kunenne. KonndecTBo TENIOTHI,
17 Heo0Xoaumoe s 2710 bu6miorexa [IOK
1apoo6pa3oBaHKL. ' https://m.edsoo.ru/ff0a7b5a
Pemenue 3anau Ha TeMy
18 «ITapoob6pa3zoBanue u 28.10 bubnmnorexa IIOK
KOH/ICHCALIHS. ' https://m.edsoo.ru/ff0a71d2
Brnaxnocts Bo3ayxa. JlaboparopHas
19 pabota Ne3. HabGmronenue 3a 10.11 bu6mmoreka [JOK

OXJIAXKJACHUCM BOJBI IIPU eé
HUCIIapCHUU U OIIPCACIICHUC

https://m.edsoo.ru/ff0a72fe



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

BJIA’JKHOCTHU BO31yXa

KonmuecTBo TEIIOTHI,

20 BBLIEIAIONIEEC [IPU CTOPAaHUU 13.11 bubmorexa [IOK
TOILIUBA. https://m.edsoo.ru/ff0a740c
21 TerymoBeIe IBUTATEIH. 17 11 bubmmoreka [{OK
' https://m.edsoo.ru/ff0a786¢
N3obperenne aBroMmoOMIIA 1
29 mapoBo3a. J{BUraTens BHYTPEHHETo 2011 bubmorexa [IOK
CrOpaHHsL. https://m.edsoo.ru/ff0a7628
[TapoBas TypOuHa. PeakTuBHBII
23 JBUTATEb. 24.11
Pemrenue 3agad mo reme
24 «3menenue arperaTHbix 27.11
COCTOSIHUM BEIIIECTBAY
KontponpHas pabdorta No2 mo Teme
«3MeHeHne arperaTHbixX bubnmnorexa IIOK
25 01.12
COCTOSIHMIA BEIIECTBA» https://m.edsoo.ru/ff0a7c7c
DnekTpusanus Tei u
26 JNEKTPUYECKUI 3aps. 04.12
. Dnekrpockorl. JlenuMocThb 06,12 Bu6morexa [OK
HICKTPUACCKOTO 3apAna. ' https://m.edso0o.ru/ff0ag83f2
28 Crpoenue atoma. ATOMHOE SIApO. 11.12 bubnunoreka [JOK

https://m.edsoo.ru/ff0a86ae



https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

OOBbsicHEeHHE SIEKTPHU3AIUU TETl.

29 15.12
30 DIEeKTPUYECKOE TIOJIE. 18.12
DNEeKTPUYECKUE SBJICHHUS B B K
31 MIPUPOJIC U TEXHUKE 22.12 nomtorexa IO
pup . https://m.edsoo.ru/ff0a87e4
Dnektpuyeckuii Tok. MicTouHuku B K
32 ANMEKTPUIECKOTO TOKA 25.12 nomorexa HO
p : https://m.edsoo.ru/ff0a8ala
lanpBaHWYECKHE DIIEMEHTHIL.
33 AKKyMYJIATOPBI. 29.12
DNEKTPUUECKUN TOK B Pa3IIUIHBIX B K
34 eportax 12,01 noamoreka 11O
' https://m.edsoo.ru/ff0a8ef6
35 JIeHcTBUS AJIEKTPUYECKOTO TOKA. 15.01 bu6mmoreka [IOK
' https://m.edsoo.ru/ff0a90cc
36 DJIeKTpUYECKas LEb. 19.01 bu6mmoreka [IOK
' https://m.edsoo.ru/ff0a95a4
Cuna Toka. JlaboparopHast pabota
Ne4. COopka 7IEKTpUIECKON TeTH BuGmorexa LIOK
37 1 M3MCPCHHE CHIIBI TOKa Ha 22.01 https://m.edso00.ru/ff0a96b2
pa3IMYHBIX y4aCTKaXx.
38 DJIEKTPUYECKOE HANPSHKEHHE. 26.01
JlaGopatopHast paboTa NeS.
39 W3mepeHne HanpspKeHUs Ha pas- 29 01 bub6moreka IIOK

JIMYHBIX YYaCTKaxX LCIIN.

https://m.edsoo.ru/ff0a9838



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

SHCKTpI/I‘-ICCKOC COIMPOTHUBJICHUC.

40 02.02
3akon Oma. bubnuorexa [JOK
41 05.02
https://m.edsoo.ru/ff0a8bd6
JlabopaTopHas pabota Neb6.
PerynupoBanue cuibl Toka
42 PEoCTaToM U H3MEpeHne 09.02 BH6H.I/I0T6K3 LTOK
COIPOTHBIIEHHS. TIPH TIOMOLLH https://m.edsoo.ru/ff0a9e14
amIiepMeTpa v BOJIbTMETpa.
JleficTBHE DIEKTPUYECKOTO TOKA BuGnuorexa [IOK
4 12.02
3 Ha HCI0BCKA. 0 https://m.edsoo.ru/ff0aa738
[MocnenoBarenpHOE U MapaLICIBHOE Bu6miorexa [JOK
44 COCANHCHHUC MPOBOAHUKOB 16.02 https://m.edsoo.ru/ff0aa738
45 Pabora m MOIIHOCTH TOKA. 19.02 bu6mmoreka [IOK
' https://m.edsoo.ru/ff0aa44a
JlaGopaTopHas pabota Ne7.
46 N3mepenune pabOThl U MOIIHOCTH 23 02 Bubmorexa [IOK
IEKTPHIECKOTO TOKA. https://m.edsoo.ru/ff0aa04e
47 JlamIta HakaIUBaHUS. 26.02
Pemienue 3amay o teme: Bu6muoreka LIOK
48 «DNEKTPUYCCKHE SIBICHUS. 01.03 https://m.eds00.ru/ff0aaa58
KontponeHast padora Ne3 mo teme:
49 04.03 bubmuoreka [JOK

((3J'IeKTpI/ILIeCKI/Ie SABJICHUS.

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

ITocTossTHHBIE MarHWTHI.

bubmuoreka [JOK

50 11.03
https://m.edsoo.ru/ff0aaf8a
51 MaruuTHOE mMOJIe TOKa. 15.03 bubmmoreka [{OK
' https://m.edsoo.ru/ff0ab124
52 DNEeKTPOMAarHUTHI. 18.03 bubnuorexa [JOK
' https://m.edsoo.ru/ff0ab3e0
JlelicTBME€ MarHMTHOTO TOJIST HA Bu6muorexa [JOK
53 i 22.03
ABIKYIIMHCSH 3apsial. https://m.edsoo.ru/ff0ab660
JlelicTBM€ MAarHUTHOTO TMOJISI Ha Bu6miorexa IIOK
4 1.04
> MPOBOJIHHK C TOKOM. 01.0 https://m.edsoo.ru/ff0abd2c
JlelicTBM€ MAarHUTHOTO MOJIS Ha
pamky ¢ TokoMm. JlaboparopHas Bu6smoreka [JOK
55 o 05.04
pabora Ne8. Habmonenue https://m.edsoo.ru/ff0abea8
JNEeMCTBUSI MAarHUTHOTO TOJIS Ha TOK
JlaGopaTopHas pabota Ne9.
N3ydeHue snekTpomMaruura.
56 JlabopaTopHas pabota NelO. 08.04
N3ydenue monenu
AJIEKTPOABUTATES.
KontponsHas pabota Ned mo Teme: Bu6nuoreka [JOK
57 «DQNEeKTPOMArHUTHBIC SBICHUS. 12.04 https://m.edsoo.ru/ff0ac3d0
PacnpocTpanenue cBera B Bu6miorexa [[OK
58 i 15.04
OAHOPOIHOM Cpene. https://m.edsoo.ru/ff0acOba
59 Otpaxenue cpera. JlabopaTopHas 19.04 bubnunoreka [JOK

pabota Nell. IlpoBepka 3akoHa

https://m.edsoo.ru/ff0acld?2



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2

OTpaAKCHUSA CBCTA.

[Toctpoenune u3oOpakeHHS B

bubmmoreka [{OK
60 22.04
3epKare. https://m.edsoo.ru/ff0ac74a
[Ipenomnenne cera. JlaboparopHas
pa6ora Nel2. UccnenoBanue bu6mmnorexa IIOK
61 26.04 ]
SIBJICHUS TIPEJIOMIIEHHS CBETA. https://m.edsoo.ru/ff0ac86¢c
JIunzel. JlaboparopHasi paboTa
Nel3. H3mepenne GpoxycHOTO
62 PacCTOSIHHS ¥ ONTHYECKOU CHITBI 27.04
JIMH3BL
[TocTpoenue n3zo0paxeHHi,
63 aBaeMBIX JTUH30H. 03.05
JlaGopartopnast pabota Nel4.
64 [Tonyyenue m3o0pakeHH ¢ 06.05
MTOMOIIBIO JIMH3BI.
5 Onrtuueckue npudopsl. ['na3 u 13,05 BuGmorexa LIOK
3peHHe. ' https://m.edsoo.ru/ff0acb14
66 Pemenue 3aay no teme: 1705 Bu6miorexa [[OK
«OnTudecKkue sIBICHUSD. : https://m.edsoo.ru/ff0accse
KontponeHast pabora Ne5 mo Bu6nuorexa [JOK
67 Teme: «ONTHYeCKue SIBICHUS. 20.05 https://m.edsoo.ru/ff0acdc6
68 IToBTOpenue. Temnnosele sIBICHNUS. 24.05



https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

DIEKTPUUYECKUE SIBJICHUSI.

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME
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9 KUIIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Jara
Ne i/t Tema YpoKka KOHTpOJIbeIe HpaKanecxne 05pa3OBaTeJII)HI)Ie
Bcero HU3y4YeHUS
padoTsI padoTsl pecypchl
1 Hayka o neuxenuu Tten. 1 01.09
9 [Tepemenienue. 1 04.09 bubnuorexa [JOK
https://m.edsoo.ru/ff0ad474
I'padmueckoe npeacrapneHue
3 PaBHOMEPHOTO MPSIMOJIUHEHHOTO 1 05.09 bubmmorexa [IOK
JBHKEHUISL. ' https://m.edsoo.ru/ff0ad19a
JlaGopaTtopnast pabota Nel.
4 N3ydenune paBHOMEPHOTO 1 1 08.09
MPSMOJTMHEHHOTO JIBYKCHHUSI.
CKOpOCTh ITPU HEPABHOMEPHOM Bu6 OK
5 - 1 11.09 nomtorera I
: https://m.edsoo.ru/ff0ad8d4
6 yCKOpeHI/Ie. l 1209
CKOpOCTb IPH PaBHOYCKOPEHHOM Bi6 K
7 e 1 15.09 u J'I.I/IOTeKa oo
: https://m.edsoo.ru/ff0adb18
[Tepemernenue npu
8 PaBHOYCKOPEHHOM JIBKEHHH. 1 18.09
9 Jlaboparopnas pabota No2. 1 1 19.09 bu6mmoreka [JOK
N3mepenue yckopeHus Tena npu ' https://m.edsoo.ru/ff0ael76



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

PaBHOYCKOPEHHOM JIBH>KEHUH.

10

PaBHOMEpHOE BHKEHHE 110

22.09

OKPY)KHOCTH.
11 [Tepuon u yacToTra oOparieHus. 95 09 bubnuorexa [JOK
' https://m.edsoo.ru/ff0ae612
JlabopaTtopHas pabota No 3.
12 N3yuenune nBMKEHNUS KOHHYECKOTO 26.09 bubmmorexa [IOK
MASTHHKA. ' https://m.edsoo.ru/ff0ae72a
Pemrenue 3agad mo teme BuGnnorexa [IOK
1 29.
3 «Knnemarmkay. 9.09 https://m.edsoo.ru/ff0ae982
KonTtponpHas padota Nel o teme BuGmorexa [IOK
14 02.10
«KunemaTHKay. https://m.edsoo.ru/ff0aeb6e
15 [TepBriit 3akoH HproToHA. 03.10 bubnuorexa [JOK
' https://m.edsoo.ru/ff0aeca2
16 Bropoii 3akon HeroToHAa. 06.10
17 Tpetuii 3akoH HeroToHa. 09.10 bubmuoreka [JOK
' https://m.edsoo.ru/ff0aee28
5 Pemenue 3a1a4 1o Teme «3aKOHbBI 1010 Bu6muoreka LIOK
Hetoronay. ' https://m.edso0.ru/ff0af738
19 Cuibl B MEXaHHKE. 13.10 bubmuoreka [JOK
' https://m.edsoo.ru/ff0afa26
20 JIaGopatopHas padota Ne 4. 16.10 bubnuoreka [IOK

I/I3MepeHHe CHJIbI TPCHUA

https://m.edsoo.ru/ff0af8he



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

CKOJIB)XXCHHUA.

Pemenue 3a1au o reme

bub6mmoreka [{OK
21 «/lnHamukay. 17.10 https://m.edsoo.ru/ff0afb8e
Nmnynsc. bubnuorexa [JOK
22 20.1
0.10 https://m.edsoo.ru/ff0af044
23 3aK0oH COXpaHEHUS UMITYJIbCA. 2310
Pemenne 3ama4g mo reme «3aKkoH B K
24 COXpaHEHUs UMITYIILCa) 24.10 moimozerxa [0
p ¥ : https://m.edsoo.ru/ff0af5f8
o5 PeaktuBHOE NBHKEHUE 97 10 bubmuorexa [JOK
https://m.edsoo.ru/ff0af33c
26 Pa3BuTre pakeTHON TEXHUKH. 98.10 bubmuorexa [JOK
' https://m.edsoo.ru/ff0afe36
Pemrenue 3aga4q no reme «3akoH
27 COXpaHEHUs UMITYJIbCA. 07.11
KontponbHas padota No2 o teme
28 «3axonsl HrroToHa. 3aKOHEI 10.11 bubanorexa [IOK
COXpaHEHHUs. ' https://m.edsoo.ru/ffob02b4
29 I'paBuTarimoHHoe B3auMoACHCTBUE. 13.11 bu6mmoreka [JOK
' https://m.edsoo.ru/ff0b0408
30 3aKOH BCEMUPHOTO TATOTEHHUSL. 14.11 bubnnoreka [JOK
' https://m.edsoo.ru/ff0b06ec
31 I'paBUTanIMOHHAsA MOCTOSIHHAS. 1711 bu6mmoreka [JOK

https://m.edsoo.ru/ffOb07fa



https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa

Cuia TSDKECTH.

bubmuoreka [JOK

32 20.11
https://m.edsoo.ru/ff0b096¢
JlaboparopHas paboTta Ne5.
33 HaxoxpeHne 1eHTpa TsHKecTr 2111
IUIOCKOM MJIACTUHBI.
34 CB00OOTHOC MaIcHUE. 24.11 bubmmoreka [{OK
' https://m.edsoo.ru/ff0b0a84
JIBuKeHME Tel, OpOIICHHBIX Bu6moreka [IOK
27.11
3 BEPTHKATILHO. https://m.edsoo.ru/ff0b0db8
JIBrKeHHE Te, OpOIICHHBIX
36 TOPU30HTAIIEHO. 28.11
JIBmxeHue Temna, OpOIIeHHOTO MO/
37 YIJI0M K TOPU30HTY. 01.12
JIBI>KEHHME NCKYCCTBEHHBIX Bu6miorexa [JOK
38 04.12
CITyTHHKOB. https://m.edso0.ru/ff0b0c32
39 [Teperpy3ku 1 HEBECOMOCTb. 05.12
40 Cuita TsKeCTH Ha IPYTrUX IUIaHEeTax. 08.12 bubnuorexka [JOK
' https://m.edsoo.ru/ff0b12fe
Pemenue 3agau mo reme Bu6miorexa LIOK
41 «["paBUTAIIMOHHBIE SIBJICHUS. 1112 https://m.edso0.ru/ff0b1858
KonTtponsHas padota Ne3 o teme
42 12.12 bubmuoreka [JOK

«FpaBI/ITaL{I/IOHHHC SABJICHUS.

https://m.edsoo.ru/ff0b20f0



https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

MexaHuueckue KOJICOaHUs.

43 15.12
XapakTepUCTUKN KOJIeOaTeIIbHOTO B K

44 [ 18.12 noamoreka 11O

: https://m.edsoo.ru/ff0b197a
Jlaboparopuas paboTa Neb.

45 N3yuenne koneOaHuit HUTSHOTO 19.12
MasTHUKA.

JlabopaTtopnast pabota Ne7.

46 N3yuenne nBUKEHUS NPYKUHHOTO 29 12 bubmorexa [IOK
MASTHIKA. ' https://m.edsoo.ru/ffOblaec
JlabopaTtopnast pabota No§.

N3mepenne yckopeHus CBOOOTHOTO Bu6maorexa LIOK

41 TIafeHIs C MOMOIILBIO HHTAHOTO 2512 https://m.edsoo.ru/ff0b197a
MasiTHUKA.

[IpeBpainienue s3Hepruu npu BuGnnorexa LIOK

48 26.12
koJIe0aHUAX. https://m.edsoo.ru/ff0b21fe

49 Buer kone0anuii. 29 12

50 Pe3onanc. 09.01

51 MexaHu4ecKue BOJIHBI. 12.01

52 CKopoCTb U ANTMHA BOJHBL 15.01

53 CeiicMUY€CKHE BOJIHBI. 16.01 bubmuoreka [JOK

https://m.edsoo.ru/ff0b23ca



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

3BYKOBBIE BOJIHBI.

bubmuoreka [JOK

>4 19.01 https://m.edsoo.ru/ff0b25f0

55 3BYyK B pa3JIMYHbIX CPEAAX. 22 01

56 I'poMKOCTB U BBICOTA 3BYKA. 93.01 bubnuorexa [JOK

' https://m.edsoo.ru/ff0b2abe

57 OTtpakeHue 3Byka. Ixo. 26.01

58 WNHudpa3Byk u yabTpas3BykK. 99.01 bubnuorexa [JOK

' https://m.edsoo.ru/ff0b2fe6

50 Pemenne 3amau mo reme «Konebanust 2001 BuGnnorexa [IOK
1 BOJIHBD. ' https://m.edsoo.ru/ffOb2c6c
KonTtponsnas padota Ne 4 o teme:

60 «Konebanus ¥ BOJHBI». 02.02

61 NHayKys MarHuTHOTO TOJISL. 05.02 bu6mmoreka [IOK

' https://m.edsoo.ru/ff0b31d0

6 O,Z[HOpO,Z[H(ie MAarduTHOE II0JIE. 06.02 Bu6miorexa [[OK
MarnuTHbIi MOTOK. ' https://m.edsoo.ru/ff0b3658

63 SIBIIeHME ANEKTPOMArHUTHOM 09,00 BuGanorexa [IOK
HUHAYKIAH. ' https://m.edsoo.ru/ff0b38c4
Jlaboparopnas pabota Ne9.

64 W3yuenue siBneHus 12.02 BH6H.HOTGK3 HOK
IEKTPOMATHUTHON MHIyKLIHH. https://m.edsoo.ru/ff0b3aea
[IpousBoicTBO M Mepenaya

65 13.02 bubnmuoreka [JOK

SHeKTqueCKOﬁ OHCPIUH.

https://m.edsoo.ru/ffOb3c5c



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

DNEeKTPOMarHUTHOE TOJIE.

66 16.02
67 DNEeKTPOMarHUTHbIE KOJIEOaHMUs. 19.02
68 DNEeKTPOMarHUTHBIE BOJIHBI. 20.02 bubnuorexa [JOK
' https://m.edsoo.ru/ffob3f2c
[IpakTHueckoe npuMeHeHne BuGnorexa [IOK
69 SNCKTPOMArHCTH3MA. 23.02 https://m.edsoo.ru/ff0b444a
Pemenue 3agau no reme BuGnorexa [IOK
70 <<9HeKTpOMaFHHTHI)Ie SIBJICHUA». 26.02 httDS://m.EdSOO. ru/ffob4206
KonTtponbras padota Ne 5 o teme Bu6miorexa [[OK
71 <<9HeKTpOMaFHHTHI)Ie SIBJICHUA». 27.02 httDS://m.EdSOO. ru/ffocOa7e
7 CkopocThb cBeTa. 01.03 bubmuorexa [JOK
' https://m.edsoo.ru/ff0b4684
73 Hucnepcus cBera. 04.03
74 Hutepdepeniiys BoJH. 05.03 bubnuorexka [JOK
' https://m.edsoo.ru/ffoc0f4c
NuTtepdepenius 1 BOJTHOBBIE Bu6miorexa [OK
75 i 11.03
CBOMCTBA CBCTA. https://m.edsoo.ru/ff0c0e2a
76 Hudpakuus BosH. {udpakums cBera. 12.03
77 DIeKTpOMarHuTHas Ipupoja CBETa. 15.03 bubnnoreka [JOK
' https://m.edsoo.ru/ff0c12a8
[Ikana >MeKTPOMarHUTHBIX
78 18.03

U3IIy4ECHU.



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8

Pemenue 3a1au 1o reme

«DIeKTpOMarHuTHas Ipupoaa bubmmorexa HOK
79 19.03
CBETa. https://m.edsoo.ru/ff0c144c
80 OTKpbITHE AIIEKTPOHA. 9903 bubnuorexa [JOK
https://m.edsoo.ru/ff0c1550
o1 N3nydyenus u cuekrpsl. ['nnoresa oLoa BuGnorexa [IOK
IInamia. ' https://m.edsoo.ru/ff0c1672
Atom bopa. bubnuorexa [JOK
2 2.04
8 02.0 https://m.edsoo.ru/ff0c18ac
83 PanmoakTHBHOCTB. 05.04 bu6moreka [IOK
https://m.edsoo.ru/ff0clald
84 CocTaB aTOMHOTO siIpa. 08.04 bubnmuorexa [JOK
https://m.edsoo.ru/ff0clb4a
85 SnepHble CUITBI U AJIEPHBIC PEAKITHH. 09.04
JlabopaTtopHnas paborta .NelO.
N3yuenne 3aKk0HOB COXpaHEHUS
3apsI0BOIO U MACCOBOI'O YHCEN B bubanoreka LIOK
86 12.04 ]
AJEPHBIX peakiusX 10 Gororpadusam https://m.edsoo.ru/ff0c2126
COOBITUH SJIEPHBIX B3AMMOICHCTBHIA.
87 Jlenenue u cuHTe3 SAIEP. 15.04 bubmuoreka [JOK
' https://m.edsoo.ru/ff0c1c58
88 ATOMHAas SHEpreTUKa. 16.04 bubnnoreka [JOK
https://m.edsoo.ru/ff0cld7a
89 Jo3umerpus. 19.04
90 Pemenne 3agau no reMe«KBaHTOBEIE 22.04 bu6mmoreka [JOK



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

SIBJICHHU ).

https://m.edso0.ru/ff0c1e88

KonTtponbnas padora Neb o teme

91 «KBaHTOBBIC SIBICHUI. 1 23.04
92 Crpoenue CoTHEYHON CUCTEMBI. 1 26.04 bubnuorexa [JOK
' https://m.edsoo.ru/ff0c223e
93 Crpykrypa BeeneHHoi. 1 27.04
®dusnueckas mpupoaa CoHila u Bu6miorexa [[OK
%4 3BE3L. . 03.05 https://m.edsoo.ru/ff0c245a
CrexTp 37€KTPOMarHuTHOTO Bu6morexa [IOK
% M3y CHH. . 06.05 https://m.edsoo.ru/ff0c2572
96 Poxxnenue u sBosronyst BeeneHHoM. 1 07.05 bu6mmoreka [IOK
' https://m.edsoo.ru/ff0c2a22
MexaHuka. bu6mmoreka [IOK
o L 13.05 https://m.edsoo.ru/ff0c2b30
TennoBklie SBICHUS. bu6mmoreka [JOK
%8 L 14.05 https://m.edsoo.ru/ff0c2c52
DJIEKTpOCTaTHKA. bubnuorexka [JOK
%9 L 17.05 https://m.edsoo.ru/ff0c2d6a
100 DNEeKTPUYECKUN TOK. 1 20.05 ];EIS:'I;I/?T:ZZZEOOSJ 102682
MarsuTtHsbI€ SBICHUS. bubnuoreka [JOK
101 L 21.05 https://m.edsoo.ru/ff0c3044
102 KBanToBbIC sIBICHUS. 1 24.05
OBUIEE KOJIMYECTBO YACOB I10 102 10

[TPOTPAMME



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» dusuka, 8 knacc/ 'pomos C.B., Ponquna H.A., benara B.B. u npyrue; non
penakmueit [laneGpatiena FO.A., AkunonepHoe o0iectBo «M31aTenbcTBO
«IIpocsewenue»

» dusuka, 9 knacc/ 'pomos C.B., Ponuna H.A., benara B.B. u npyrue; nox
penakmueit [laneGpatiena FO.A., AkimonepHoe o0iiectBo «M31aTenbcTBO
«ITpocsemienue»

I'pomos C.B., Ponquna H.A., benara B.B u np., nox pen. FO.A. Ilane6pariieBa.
®dusuka. 7 knacc. - M. : [Ipocsenienue.
» dusuka, 7 knacc/ [lepeimkun .M., IBanoB A.U.; AkiimoHepHOe 00IIIECTBO

«HS,II&TGJILCTBO ((HpOCBCH_ICHI/IC»

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJIA

®dusnka. Paboune nporpammel (7-9) x yueonuky ['pomona C.B., Ponunoii H.A.
Mapon A.E., Mapon E.A., [To3oiickuii C.B. ®uznka. COOpHUK BOIIPOCOB U
3amad. 7- 9 kmaccel. - M. : Jlpoda, 2013.

Mapon A.E, Mapon E.A. ®usuka 7 kinacc. J{unaktuyeckue matepuansl. - M. :

Hpoda, 2013.



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

bub6mmoreka [IOK

https://m.edsoo.ru






