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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO 0OIlEro 00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJOKEHUWA M TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTeIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (penepanbHON paboueil mporpaMmbl BOCIIUTAHUS U
Konuenuuu npenogaBanusi yueoHoro npeamera «Ouznkay.

CopepxaHue mnOporpaMMbl 1O (U3MKE HAMpaBlIeHO Ha (HOpMUpPOBaHUE
€CTECTBEHHO-HaYyYHOW TI'PaMOTHOCTH OOYYarolIMXcs M OPraHu3alui0 HU3yYeHUs
(Gu3MKK Ha JeSITeNbHOCTHOW OCHOBe. B mporpamme mno ¢usuke yyuThIBaroTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzanuu TpeboBanuiik ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM 00yUYeHUsl, a TaKKe
MEXIPEIMETHbIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX NMPEIMETOB HAa YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsl.

[Iporpamma no ¢u3uke ycTaHaBIMBAET pacnpeaeieHre yueOHoro Marepuaia
no rogam o0yyeHus (IO Kjaccam), MpeasiaraeT NPUMEPHYIO MOCIIe0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEAMETHOTO COACpPKaHUS U
yuéTe BO3paCTHBIX OCOOEHHOCTEH 00yUYarOIIMXCSl.

[Iporpamma 1o ¢usnke pazpaboTaHa C IEJIbI0 OKa3aHUsS METOJUYECKOM
MOMOIIY YYUTENIO B CO3JJaHUU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

dusrka SBISETCS  CHUCTEMOOOPA3yIOIUM JUIsl  €CTeCTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, MOCKOIbKY (DU3NUYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SBIICHUM, H3ydyaeMbIX XHMHUEH, OHOJIOTHMEH, acTpOHOMHEH H (PU3HUECKOMN
reorpagued, BHOCUT BKJAJ B €CTECTBEHHO-HAy4yHYI0 KapTUHY MHUpA,
npenocTaBiIsieT Haubojee sCHble O00pas3lbl MPUMEHEHUS HAY4YHOTO METOo/Aa
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYCHHsI TOCTOBEPHBIX 3HAHUN O MUpE.

OnHa w3 TIaBHBIX 3a7a4d (PU3MUECKOro oOpa3oBaHHS B CTPYKTYype OOIIETo
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUHM E€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH H
MHTepeca K HayKe Y 00y4Jarouxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CJIEYIOIIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMU €CTECTBEHHO-HAYUYHYIO
IPAMOTHOCTb:

e Hay4YHO OOBSACHSTH SIBICHUS;

e OLICHUBATH U NOHMMATh OCOOEHHOCTH HAYYHOT'O HCCIIEOBAHUS;

e HHTEPNPETUPOBATH  JIaHHBIE W UCIOJB30BATh  HAYyYHBIE
JIOKa3aTeNbCTBA JJIsl TOTYYEHHUS BBIBOIOB.

Hemn wusyuyenus (uU3MKK Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
onpenenenbl B KoHuenuuu mnpenojaBanusi yuyeOHoro mnpeamera «®DPusukay B
oOpa3zoBaTeibHbIX oOpranusanusx Poccuiickoit ®exaepanuu, pealn3yrOUIUX
OCHOBHBIE  00I1I€00pa30BaTENIbHBIE IMPOTPAMMBI, YTBEPKIAEHHON peElIeHHEM



Komnernun Munucrepctsa npocseienus Poccutickoit denepanuu (mpoTokon ot 3
nexadbps 2019 r. Ne TIK-48H).
Ieaun n3zyyenus pusuku:

MPUOOPETCHUE WHTEpPeca W CTPEMIICHHS OOYyYarolIuXxcss K HAyYHOMY
U3YYCHHUIO TPUPOJIBI, PA3BUTHE WX WHTEIUICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIe TTO3HAHUS M (DOPMHUPOBAHHE
UCCIIEIOBATEIHCKOTO OTHOMIECHHUS K OKPY KAIOIITUM SIBJICHUSM;
dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yibTaTa HW3YUYCHHS
OCHOB CTPOCHHMSI MaTepUu U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;
dbopMHUpOBaHUE TPEICTABICHUNA O PONHM (U3MKHU IS Pa3BUTHS JPYTHUX
€CTECTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

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

I[OCTI/I)KGHI/IG 9THUX uenel‘/i ImporpaMmsbl 110 (1)I/IBI/IK€ Ha YPOBHC OCHOBHOT'O
O6IIICFO 06p330BaHI/ISI obecrieunBaeTcCs pCIICHUEM CIICAYIOIUX 3adaY.

NpPHOOPETCHHE 3HAHWM O JINCKPETHOM CTPOCHUM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPHUECKUX, MATHUTHBIX M KBaHTOBBIX
SIBTICHUSIX;

NpUOOpETCHHE YMEHUW OINUCHIBATh U OOBSICHATH (DU3MUECKUE SBICHHS C
UCTIOIh30BaHUEM ITOTYICHHBIX 3HAHUIA;

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

pa3BUTHE YMEHUHN HaOIIONATh MPHUPOIHBIC SBICHUS W BHITIOTHATH OTBITHI,
nabopatopHble pabOTBl W  IKCIEPUMEHTANBbHBIE HCCIEIOBAHUA C
UCTIOJIb30BaHUEM U3MEPUTEIHHBIX TPHOOPOB;

OocBOeHHE MPUEMOB PabOTHl ¢ mHpOpMaIruel (HU3NIEeCKOro COAEp>KaHus,
BKJIOYast MHPOPMAIIUIO O COBPEMEHHBIX JOCTHKEHUSAX (U3HUKHU, aHAIH3 U
KPUTHUYECKOE OlICHUBaHNE HHPOPMAIINH;

3HAKOMCTBO €O cepamMu mpodecCHoHaATBHOMN NEeSITSIBPHOCTH, CBI3aHHBIMHU
C (GU3NKON, W COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
TOCTIKEHUAX (PU3HUECKON HAYKH.

Ha w3ydenne ¢usukum (6a30BBIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO
obOpazoBanus orBoauTtcs 238 dacoB: B 7 kiacce — 68 "acoB (2 Jaca B HEJIEIO), B 8
KJacce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 vaca (3 yaca B HEZENIO).

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



7a00paTOpHBIX PabOT W OMNBITOB € YYETOM HMHAMBUIYATBHBIX OCOOCHHOCTEH
0o0y4Jaromuxcs, COUCKa SKCIEPUMEHTANIBHBIX 3aJaHUi, MpeJjiaracMblX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOI'0 dK3aMEHa 10 (U3HKE.



COIAEPKXAHUE OBYYEHUA
7 KIIACC

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

®usuka — Hayka o npupoxe. SIBinenus npupoapl. DU3NUYECKUE SBICHHUS:
MEXaHWYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BenuuMHbL. M3MepeHue Qusnueckux BelUYuH. Duznueckue
npubopsl. [lorpemnocts n3mepennit. MexxayHapoaHasi cicTeMa €IMHUL.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM HU3Y4alOT MPHUPOLY.
EcTecTBeHHO-HAY4YHBI METOJ MO3HAHUA: HAOJIOJEHHE, MOCTAaHOBKA HAYYHOTO
BOMPOCA, BBIJBUKEHHUE THIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUIOTE3, O0BICHEHUE
Habmonaemoro sBieHus. Onucanue Gu3NUecKuX SIBJICHUN C TOMOIIBI0 MOJIENEH.

Jemoncmpayuu.

1. Mexanuueckue, TEIUJIOBbIE, DJIEKTPUUYECKHUE, MAarHUTHHIEC, CBETOBbIE

SIBJIICHUSL.
2. ®Ousnueckre TpuOOPHI U MpOoLEAypa MPSMbIX U3MEPEHUN aHAIOTOBBIM U
U(GPOBBIM TPUOOPOM.

Jlabopamopnuie pabomot u onvimot.

Omnpenenenne eHb! ASIEHUS IKaJIbl U3MEPUTENILHOTO pudopa.
N3mepeHne paccTOSTHUM.

N3mepenne 00bEMa KUIKOCTH U TBEPAOTO Tea.

Omnpenenenne pa3sMepoB MaJIbIX TEIN.

AN

N3mepenne Ttemmeparypbl MpU MOMOIIM >KUJIKOCTHOIO TEPMOMETpa U
JaTyriKa TeMIEPaTyphl.

6. IlpoBeneHue HccleNOBaHMS MO MPOBEPKE THUIIOTE3BI: AAITBHOCTH IMOJIETA
IIapyiKa, MyIEeHHOT0 TOPU30HTAIBHO, TEM OOJIbIIIe, YeM OOJIbIIIC BHICOTA
myckKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOCHHH BellecTBA.

CtpoeHue BeliecTBa: aTOMbl M MOJICKYJbI, HX pa3Mepbl. OIbITHI,

JIOKa3bIBAIOIIHNE JUCKPETHOE CTPOCHUE BEIIECTRBA.

JIBmkenue dactuil BemiecTBa. CBs3b CKOPOCTU JBMIKEHHUS YaCTHI[ C
TeMIiepatypoii. bpoyHoBckoe nBmwkenme, auddys3usa. BzanmomelicTBue YacTHIL
BEIIECTBA: MPUTSIKECHUE U OTTAJKUBAHUE.

ArperaTtHble COCTOSIHUSI BEIIECTBA: CTPOEHHME Ta30B, KUIAKOCTEU M TBEPIBIX
(kpucTayuMdyeckux) Teia. B3anMoCBsI3b MEXAY CBOWCTBAMHM BEIIECTB B Pa3HbBIX
arperaTHhIX COCTOSHUSAX W X aTOMHO-MOJICKYJISIPHBIM cTpoeHHeM. OCOOCHHOCTH
arperaTHbIX COCTOSHUN BOJIBI.

Jemoncmpayuu.

1. HaGnronenrie OpOyHOBCKOT'O JIBUKEHUS.



2. Habmonenue nuddysuu.
3. HabGmonenue  siBneHud,  OOBACHAIOIIMXCA  MPUTSDKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHI[ BEIIIECTRA.

Jlabopamophuie padomot u onvimot.

1. Ouenka pguameTpa aromMa METOAOM psAIOB (C  HCIOJIb30BAaHUEM

dotorpaduii).

2. OnbITHI 110 HAOJIIOJEHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIKEHUS.

Paznen 3. JIBu:keHHe U B3aMMOIECTBHE TeJl.

Mexannueckoe JBKEeHHE. PaBHOMEpHOE M HEpPaBHOMEpPHOE JIBUKECHUE.
Cxopoctb. CpenHsisi CKOPOCTh NMPU HEPABHOMEPHOM JIBMXKEHUU. Pacd€Tr myTu u
BPEMEHHU JIBHKCHUS.

SBnenve wHepuuu. 3aKOH WHepuuH. B3aumoneicTBue Ten Kak MpUYHHA
U3MEHEHUS CKOPOCTHU JBIDKCHHUS Teld. Macca Kak Mepa HWHEPTHOCTH TeJa.
[TnoTHOCTE BemecTBa. CBS3b IUIOTHOCTH C KOJWYECTBOM MOJICKYJI B €IUHHIIE
00BéMa BelecTna.

Cuta Kak XapakTepucTHUKa B3aummojaeucTBus Ten. Cuiia yrpyrocTd U 3aKoH
I'yka. M3Mepenne cuiibl C TOMOIIBIO JUHAMOMETpa. SIBJICHHE TATOTEHUS U CUJia
TsokecTd. Cujia TSKECTH Ha Apyrux IuiaHerax. Bec tena. HeBecomocTs. Cnoxenue
CWJI, HAPABJIEHHBIX MO OAHOM mpsiMoil. PaBHonelcTByromas cui. Cuia TpeHHs.
TpeHue CKOIpXKEHU U TPEHHE MOKOs. TpeHue B MPUPOJI€ U TEXHHUKE.

Jemoncmpayuu.

HaGmronenre MexaHU4ecKoro JBUKEHUS Tena.

H3mepeHne CKOpOoCTH MPSIMOJIMHEMHOTO JBUKCHUS.

HaGmronenuie siBeHUsT HHEPIIUH.

HaGmonenne n3MeHeHUs1 CKOPOCTH TIPU B3aUMOJICHCTBHH TEll.

CpaBHeHHE Macc MO B3aUMOJIEHCTBUIO TE.

CrnoxeHue cuil, HallpaBJIE€HHBIX 10 OJJHOM MPSMOM.

Jlabopamophuie pabomot u onvimot.

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

2. OmpeneneHne CpeaHEH CKOPOCTU CKOJNBKEHHs OpycKa WM IIapuKa IIo
HaKJIOHHOM IIJIOCKOCTH.

3. Ompenenenuie MWIOTHOCTHA TBEPAOTO TETA.

4. OnbpIThl, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTskeHus (Aedopmanui)

SRS S

MPY>KUHBI OT IPUI0KEHHON CHUIIBI.
5. OnpIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHS OT
BECa TEJa U XapakTepa CONPUKACAIOIIUXCS TOBEPXHOCTEM.



Paspnen 4. /laBinenue TBEPABIX TeJl, KHUAKOCTEl U ra3oB.

HaBnenune. CriocoObl yMEHBILIEHUS U YBEJIMYEHU AaBieHus. JaBneHue rasa.
3aBUCUMOCTh JaBJICHMsS Tra3a OT 00bEma, Temmeparypbl. llepemaua naBneHus
TBEPABIMU TEJIAMH, JKUAKOCTSIMU M raszamu. 3akoH Ilackang. [IHeBmaTmueckue
MaIllUHbl. 3aBUCUMOCTH JABJIEHUS XKUIKOCTH OT TiayOuHbl. ['mapocTtatndeckuii
napanokc. Coobmiaronuecs cocyabl. ['uapaBinueckue MEXaHU3MBI.

AtMmocdepa 3emunn u atMocdepHoe naieHue. [IpuuuHbI CylecTBOBaHUS
Bo3nyuiHON oOonouku 3emiu. OmnbiT Toppuuennu. M3mepenue armocdepHOTo
JaBlieHUsI. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJICHUSI OT BBICOTHI HAJl YPOBHEM MOPSI.
[Tpubops! 115t U13MepeHus: aTMOCHEPHOTro JTABICHUSI.

JlelicTBrE XUAKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TEJO. BuITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxonnaBanue.

Jemoncmpayuu.
3aBUCUMOCTH JIaBJICHUS T'a3a OT TEMIIEPATYpHI.

[lepenaya naBiaeHUs )KUIKOCTHIO U TA30M.

CooOmatoruecs cocybl.

I'mppaBnnueckuii mpecc.

[IposiBnenue neicTBus aTMOCPEPHOTO AaBICHUS.

3aBUCUMOCTh BBITAJIKUBAIOMIEH CHJIBI OT 00BEMA MOTPYKEHHON YaCTH
T€JIa U INIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUJIBI BECY BBITECHEHHOW KUIKOCTH.
YcioBue IUIaBaHMs TeEJl: IJIABAaHUE WM MOTPY)KEHUE TENl B 3aBUCHUMOCTHU
OT COOTHOILIEHUS TUIOTHOCTEN TeJIa U )KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMaA MOrpyKEHHOM B
YKUAJIKOCTb YaCTH Tela.

2. OnpenenieHHEe  BBITAIKWBAIONMICH CHJIBI, JEHCTBYIOIIEWM Ha  TeIo,
MOTPYKEHHOE B KUIKOCTh.

3. TIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI, CHCTBYIOIICH HA TEJIO
B )KUJIKOCTH, OT MACCHI TeJa.

4. OnpIThl, JEMOHCTPUPYIONIME 3aBHCUMOCTh BBITAJIKUBAIOWIEH CHIIBL,
JEUCTBYIOIIE HAa TENO0 B JKHAKOCTH, OT 00BEMaA TOTPYKEHHOU B
YKUJIKOCTh YaCTH T€JIa U OT IUIOTHOCTH YKUJIKOCTH.

5. KoHctpynpoBanue apeomeTpa WIM KOHCTPYUPOBAHUE JIOJKH U
OIpEAEIICHUE €€ TPY30NOABEMHOCTH.

Pa3nen 5. PaGora u MmomiHOCTb. JHEpPrus.

Mexanunueckasi pabota. MOIIHOCTb.

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

paBHOBecusi pbryara. lIpumeHeHue npaBuiia paBHOBECHUs pblyara K OJIOKY.

o0k wnE

o ~



«3onoroe mpaBuwino» MexaHuku. KIIJ[ mpocteix wMexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHHUKE.

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

Jemoncmpayuu.

1. IIpumepsl IPOCTHIX MEXAaHU3MOB.

Jlabopamophuie padbomot u onvimot.

1. Onpenenenve pabOThl CUIIBI TPEHUS TIPU PABHOMEPHOM JBM)KCHHM Tela

110 TOPU3OHTAJIBHOW ITOBEPXHOCTH.

2. WccnenoBanue ycioBHil paBHOBECHS pbluara.

N3mepenue K11/ HakJIIOHHOM MJIOCKOCTH.

w

4, I/I3yquI/Ie 3dKOHa COXpPaHCHUA MEXaHUYECKOM OHCPTI'UU.

8 KUIACC

Paznen 6. TeruioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJIEKYJISIPHO--KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYyJ. ONBITHI, MOATBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKON TEOPUH.

Mogenun TBEPAOro, >KUJIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIECTBA.
Kpucrannuueckue u amopdubie tena. OObICHEHUE CBOWCTB ra3oB, XKUIKOCTEH U
TBEPBIX TEI HAa OCHOBE IOJOXKEHUUA MOJICKYISIPHO--KUHETUYECKON TEOpHH.
CmaunBaHue U KamWUISIPHBIE siBJICHUA. TemIoBoe paciupeHe U CKaThe.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBHIO TEIJIOBOTIO JIBUKCHUS
gactull. BHyTpeHnss sHeprus. CrnocoObl H3MEHEHUS BHYTPEHHEH DHEPrumu:
TeIIonepeaya u COBEpIICHUE paboTHI. Bus TeTIoNepeaadn:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JTyUYEHHUE.

KonudecTBo TeminoThl. YaenbHas TEIIOEMKOCThH BeliecTBa. TermiooOMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHUE TeIUIoBoro Oamanca. IlmaBnenue wu
OTBEPJICBAHUE KPHUCTAJUIMYECKUX BEIIECTB. YAEJIbHAas TEIUIOTAa IJIABJICHUS.
[TapoobOpazoBanne u koHmeHncamus. Mcmapenwe. Kunenme. YnmenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHUS OT aTMOC(HEpHOTo
JTaBJICHUS.

BnaxHocTs Bo3myxa.

DHeprus TOIIuBa. Y ebHas TEIJIOTa CrOpaHus.

[Ipunuunsl padotel TemnoBbix aABurateneid KIIJ[ TtemsmoBoro asurartens.
TermnoBble IBUTaTENIN U 3aIIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.



HaGmtonenne OpoyHOBCKOTO IBUKEHUS.
Ha6monenue nuddysuu.
HaGmonenue siBjeHUi cMaurBaHUS U KalTWUISPHBIX SBICHUN.
HaGmtoneHue TeminoBoro pacimpeHust Tel.
N3meneHnne namieHus rasa Mpu M3MEHEHHM oObEMa W HarpeBaHUM WIH
OXJIaXICHUU.
[IpaBuinia u3mepeHus TemMnepaTyphl.
Buabl reronepenaymn.
OxnaxxeHue Npu COBEPIICHUN PaOOTHI.
HarpeBanue npu coBepiiieHn# paboThl BHEITHUMH CUJIAMHU.
10.CpaBHeHUE TETIIOEMKOCTEN Pa3IUYHBIX BEIIECTB.
11.Habnronenue KUumneHusl.
12.HaGntoieHre MOCTOSIHCTBA TeMIEpaTyphl IPH TUIABICHUH.
13.Mojaenu TEIUIOBBIX ABUTATEIIEN.
Jlabopamopnuie padomut u onvimot.
1. OnbIThI IO OOHAPYKEHUIO TEUCTBUS CHJI MOJIEKYJISIPHOTO MPUTIKCHHUS.
2. OmBITHI IO BBIPAIIMBAHUIO KPUCTAIIJIOB MIOBAPEHHOW COJIM MIIM caxapa.
3. OnbITel IO HAOJIOJCHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, XKUIKOCTEH U
TBEPJBIX TEIL.
4. OmnpenesneHue AaBIeHUS BO3AyXa B OAJIJIOHE MITIPUIIA.
5. OnbITBl, JAEMOHCTPHUPYIOIINE 3aBUCHUMOCTh [JABJICHHS BO3AyXa OT €ro
00BbEMa M HATPEBAHMS WIIA OXJIAXKICHHUS.
6. [IpoBepka runoTe3sl JMHEHHONW 3aBUCUMOCTHU JITTUHBI CTOJIOMKA KUKOCTH
B TEPMOMETPUYECKOI TpyOKe OT TeMIiepaTyphl.
/. Habnrogenne wu3MeHEHHs BHYTPEHHEH OHEpPruM Tella B pe3ysbTare
TEIUIoNepeaaur U paboThl BHEIIHUX CHII.
8. UccnenoBanue sBiICHHUS TEIUIOOOMEHA MPU CMEIIMBAHUHM XOJIOAHOW U
ropstaei BOJBI.
9. OmpeneneHne  KOJIMYECTBA  TEIUIOTHI, IOJIYYEHHOTO BOAOW  TpHU
TEIUI0O0OMEHE C HArPEThIM METAJUTHUECKUM HUITUHAPOM.
10.Omnpenenenre ynenpHON TEITOEMKOCTH BEIIECTRA.
11.UccnenoBanue mpoiiecca UCIApEHUs.
12.OnpeneneHne OTHOCUTEILHON BIIaKHOCTH BO3IyXa.
13.0Omnpenenenre yneabHON TETUIOTHI MJIABICHUS JIb/IA.
Pa3znen 7. JinekTpuyeckne U MATHUTHbBIE SIBJICHHS.
Onektpuzauusi Ten. [[Ba poaa snekTpuueckux 3apsiaoB. B3aumoneiicTBue
3apsbkeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTH  CHJIBI  B3aUMOJEHUCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsSI0B U PACCTOSHUS MEXTY TeIaMu).

SAEE A .
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Onekrtpuueckoe mnozne. Hanpssk€HHOCTH dneKkTpuueckoro mnoss. IlpuHuun
CYNEpIO3ULUHU FIEKTPUUECKUX MOJeH (Ha KAYECTBEHHOM YPOBHE).

Hocutenu snektpudeckux 3apsigoB. DIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsl.
Crtpoenne aroma. I[IpoBOJIHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCIIOBUSL CYIIECTBOBAHUA DJIEKTPUUYECKOTO TOKA.
NcTtoyHuku mMOCTOSSHHOTO TOKa. JIeMCTBUSA AJIEKTPUYECKOro TOKa (TEIIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KUJIKOCTAX U razax.

Onektpuueckas uenb. Cuna  Toka.  DIEKTPUUYECKOE  HAIpsKEHUE.
ConpoTuBieHUe MPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3akoH Oma
s yyactka uenu. [locnenmoBaTenbHOe W MapajUiesIbHOE — COEJUMHEHUE
ITPOBOJTHUKOB.

PaGora w MONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyns—JleHna.
DneKTpuUecKue 1enu U MOTPpeOUTeNn IEKTPUIECKOM sHepruu B ObIiTy. KopoTkoe
3aMbIKaHUE.

[TocTossHHbIe ~ MarHuThl.  B3ammoneicTBHE  MOCTOSHHBIX ~ MarHUTOB.
MaruauTtHoe nosie. MarHuTHoOe noJjie 3eMJIM U €ro 3Ha4€HUe JJIs KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHuTHoe ToJ€  JJIEKTpUYECKOro Toka. IIpuMeHeHue
AIEKTPOMArHUTOB B TEXHUKE. J|efiCTBE MAarHUTHOIO MOJISI HA MPOBOJHUK C TOKOM.
DNeKTpOoJABUraTelb MNOCTOSIHHOTO TOKa. Vcmnoib30BaHHWE BIEKTPOABUTATENECH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajes. SBneHue 3aekTpoMarnuTHOW uHaykiuu. [Ipasuio Jlenna.
DneKTporeHepaTop. CrnocoOb1 MOJTyYEHHUS ANEKTPUYECKOU DHEPTHH.
DNEKTPOCTAHIIMK Ha BO3OOHOBISIEMBIX UCTOYHUKAX SHEPTUH.

Jemoncmpayuu.

DJIeKTpU3alus Te.

JIBa poja 3JIEKTPUUECKUX 3apsAJI0OB U B3aUMOJICHCTBUE 3apsKEHHBIX TEII.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.
DneKTpocTaTuyecKasl MHYKIIHS.

3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsII0B.
[IpoBOAHUKH M TUDIICKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUM 3JEKTPUYECKOTO MOJIS.
NcToyHMKN NOCTOSHHOTO TOKA.

. JlelicTBUS 3IEKTPUUECKOTO TOKA.

10 DNEKTPUUECKUN TOK B KHJIKOCTH.

11.T"a30Bblii pa3psia.

12.3mepenne cuiibl TOKa aMIIEPMETPOM.

13.M3MepeHne 3IeKTPUIEeCKOT0 HAMPSKEHUS BOTBTMETPOM.
14.Peoctar u Mara3uH CONpOTUBIICHUH.
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15.B3aumoieiicTBHE MOCTOSTHHBIX MAarHUTOB.

16.MonenupoBaHue HEBO3MOKHOCTH Pa3/eJIeHUs MOT0COB MarHuTa.

17.MonenupoBaHuE€ MarHUTHBIX MOJIEH MOCTOSSHHBIX MarHUTOB.

18.0OmnbIT DpcTena.

19.MaruuTtHOe 1oJje Toka. DIEKTPOMArHHUT.

20./leiicTBME MarHUTHOT'O MOJIsI HA MPOBOHUK C TOKOM.

21.2OneKkTpoABUTaTENb MOCTOSHHOIO TOKA.

22.ViccienoBaHue sSIBICHUS JIEKTPOMArHUTHON WHIYKIIUH.

23.0mnbiThl Dapajes.

24.3aBUCUMOCTh HANpaBJICHUS WHIYKIIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HHUKHOBEHHUS.

25.271eKTpOTreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnuvie padbomot u onvimot.

1. OnpiTbl 1O HAOMIOACHUIO OJJICKTPU3AIUM TeNl UWHAYKIUEH U Tpu
COTNIPUKOCHOBEHHH.

2. WccnenoBanue JEUCTBUS DIICKTPUYECKOTO TIOJS HA TPOBOJHUKU U

JTUDJICKTPUKH.

Co6opka u nmpoBepka pabOThI JIEKTPUIECKOM MU MOCTOSHHOTO TOKA.

W3mepeHue u peryiupoBaHue CUJIbl TOKA.

N3mepenue u peryinnupoBaHue HAMPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKa, HAYIIETO 4Ye€pe3 pe3UCTOp, OT

COTPOTHBIICHUS PE3UCTOPA U HAIIPSDKEHUS Ha PE3UCTOPE.

7. OIBbITHI, JTEMOHCTPUPYIOIIHE 3aBUCUMOCTD AIIEKTPUUYECKOTO
COMPOTHUBJICHHUS TMPOBOJAHUKA OT €ro JUIMHBI, IUIOMIAJAN IONEPEUHOTO
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CEUCHHMS U MaTepuaa.

8. IlpoBepka mpaBuia CIOKEHUS HANPSHKEHUW TIPH  IMOCIEI0BATEILHOM
COEJIMHEHUU JIByX PE3UCTOPOB.

9. IlpoBepka mpaBwia AJIS CHJIBI TOKa MPU MapaieIbHOM COCIUHEHUU
PE3UCTOPOB.

10.Onpenenenne pabOThI AESKTPUUSCKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.

11.OnpeneneHre MOIIHOCTH DJCKTPUUECKOTO TOKA, BBIICISIEMONM Ha
pe3ucrope.

12.VccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, WIYIIETO Yepe3 JAMIIOYKY, OT
HaIpsHKEHUS Ha HEW.

13.0Ompenenenue KIIJ[ nHarpeBaTens.

14.UccnenoBanre MarHUTHOTO B3aUMOJIEHCTBUS MOCTOSTHHBIX MAarHUTOB.

15.M3ydyeHre = MAarHUTHOrO TMOJS  MOCTOSIHHBIX ~ MAarHUTOB TpU  UX
00bEeIMHEHUU U Pa3/ICICHUU.

16.HccnenoBanue nedCTBUS SICKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.



17.0nbITBl, JE€MOHCTPUPYIOUIME 3aBUCHUMOCTh CHJIBI  B3aUMOJEHCTBUS
KATyIIKd C TOKOM M MarHuTa OT CHJbl TOKa W HalpaBJEHUS TOKa B
KaTyIIKe.

18.M3yuyenue necTBUsI MAarHUTHOTO MOJISI HA POBOJIHUK C TOKOM.

19.KoHcTpyrpoBaHue U U3y4eHue padoThl JJIEKTPOABUTATEIS.

20.U3smepenne KIIJI anekTpoaBUTraTeabHON YCTaHOBKH.

21.0mbITBl MO HCCIEJOBAaHUIO SIBJICHUS OSJEKTPOMATHUTHON WHIYKLHUU:
UCCJIEIOBAHNE WM3MEHEHUU 3HAYEHHs W HaIlpaBiIeHUsS HHAYKIMOHHOTO
TOKA.

9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

MexaHnnueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCUETA.
OTHOCHUTEIBPHOCTh MEXaHUYECKOr0 JBUKEHUA. PaBHOMEpHOE NPSMOJUHENHHOE
nB>KeHre. HepaBHOMepHOE NpsiMOJIMHEHOE ABMKeHUE. CpeHsas U MTHOBEHHAs
CKOpOCTb T€Jia TPU HEPABHOMEPHOM JIBUKCHUHU.

VYckopenue. PaBHOyckopeHHOE TmpsiMOJiMHEWHOe jBkeHne. CBoOOgHOE
nagenue. OnsiTel ["anumes.

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

[Tepsbiii 3akoH Hbtotona. Bropoit 3akon HeroToHa. Tperuit 3akon HeroToHa.
[TpuHUHKI CyNEepIIO3UIUHU CHJL.

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

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOTO
nageHud. J[Bmxkenue mianer Bokpyr Comnua. IlepBas kocmudeckasi CKOpPOCTb.
HesecoMocTts u neperpys3ku.

PaBHOBecue MarepuaibHOW TOYKHA. AOCOIIOTHO TBEpAOE Teio. PaBHOBecue
TBEPAOTO TeNa C 3aKPEIUIEHHON OChIO BpaleHus. MoMeHT cuibl. LIeHTp TskecTH.

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

Mexannueckass paboTta M MOLIHOCTh. PaboTa cull TSXKECTHU, YNPYTrOCTH,
tperusi. CBsi3b dHEpruu U paboThl. [loTeHIMaNbHAS SHEPTUS TeMa, MOAHATOTO Ha
MMOBEPXHOCTHIO 3eMIH. [loTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprusi. TeopeMa 0 KMHETHYECKOM IHEPTrUM. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpauuu.

1. HaOnroeHrie MEXaHUYECKOTO JIBHXKEHUS! TeJla OTHOCUTENIBHO Pa3HBIX TEI

oTCYETa.
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8.
9.

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.

HaGmronenne MmexaHu4ecKuX SIBICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM  JBHXKECHHUU
OTHOCUTENBHO KaOMHETa PU3KKHU.

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

HaGmronenne paBeHcTBa CHII PU B3aUMOJICHCTBUU TEIL.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKECHUH.

10.[Tepenaya uMmysbca Mpu B3aUMOJECHCTBUU TE.
11.TIpeobpazoBanus IHEPTUM MPU B3aUMOJICHCTBUHU TEJ.
12.CoxpaHeHne UMITyJIbca IPU HEYIPYTOM B3aUMOJICHCTBHH.
13.CoxpaneHne uMIysibca Ipu aOCOIOTHO YIIPYTOM B3aUMOJICHCTBUMU.
14.HaGmnroieHre peakTUBHOTO JBUXKCHHS.

15.CoxpaHeHne MEXaHUYECKOM YHEPrUu IPU CBOOOHOM MaJICHUH.
16.CoxpaHeHne MEXaHMUECKOM SHEPTUHU MIPU IBUKEHUU Tejla o[ AeiicTBUeM

PYKUHBIL.

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 TIOCKOCTH.

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 OJIMHAKOBBHI.

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 TOPU3OHTAJIBHOW MMOBEPXHOCTH.



10.Onpenenenne pabOTHl CHIBI  YOPYrOCTH TpPU  MOABEME Tpy3a C
MCII0JIb30BAaHUEM HEMOJIBM>KHOTO U MOJABHKHOTO OJIOKOB.

11.3y4denue 3aKoHa COXpaHEHUS YIHEPTUH.

Paznen 9. Mexannueckue Koj1e0aHUs U BOJHBI.

KonebarensHoe nBrxkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJCOAHUN: IEPHO/I,
4acToTa, aMIUIATya. MaTtemMaTHudecKUuii U IpYyKUHHBIA MasTHUKU. lIpeBpainenue
SHEPrUU MPH KOJIeOATEIHHOM BUKEHUU.

3aryxatomue — koneOaHusd.  BolHykneHHole — koneOanus.  Pe3oHaHc.
Mexannueckue BoiHbL. (CBOHCTBA MEXaHMYECKMX BOJH. [IpomoneHble U
NOMNEPEYHbIE BOJIHBI. JlMHA BOJHBI M CKOPOCTh €€  pacnpOCTPAHEHUS.
MexaHn4YecKUe BOJHBI B TBEPAOM TeJIE, CECMUYECKHUE BOJIHBI.

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

yIIBTPa3BYK.
Jemoncmpayuu.
1. HaOmronenne kosjeOaHM TeNl MOJ AECHUCTBHEM CHIBI TSKECTH U CHIIBI
yIIPYTOCTH.
2. HaOnropenue xosiebaHUii rpy3a Ha HUTH U Ha TIPY)KUHE.
3. HaGmronenue BoIHYXACHHBIX KOJICOAHUI U pe30HaHCA.
4., PacnpocTpaHeHHe MPOAOIbHBIX U MOTIEPEUHBIX BOJH (Ha MOJIEIIN).
5. HaGmronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AKyCTHYECKHI pe30HaHC.

Jlabopamopnuie pabomot u onvimot.
1. Ompenenenve dYacToThl M TepHoJa KoyseOaHUW MaTeMaTUYecKOTo
MasiTHUKA.
2. OrmpezeneHne 4acTOThHI U Meproia KoJieOaHUu! MPY>KUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCUMOCTH TIEpHOJa KOJeOaHUN MOABEIICHHOTO K HUTU
rpy3a OT IJIUHBI HUTH.
4. VccmenoBaHue 3aBUCUMOCTH TEpHO/ia KoJieOaHU MPY>KUHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. TIpoBepka HE3aBHUCHUMOCTH TEepHOJa KojeOaHuil rpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmpIThl, JEMOHCTPHUPYIOIIUME  3aBUCMMOCTh TEpuoaa  KoyieOaHUM
NPYKUHHOTO MasATHHKA OT MAcCChl Ipy3a U KECTKOCTU MPYKUHBI.
/. VI3MepeHue yCKOpEeHHsI CBOOOHOTO MaJeHUS.
Paznen 10. Di1eKTPOMarHMTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DONEeKTPOMArHUTHOE  MoJie.  DJIEKTpoMarHuTHble  BodHBL.  CBoiicTBa
AIEKTPOMArHUTHbIX BOJH. Illkama »leKTpOMarHUTHBIX BOJIH. Vcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBA3HU.



OneKTpoMarHuTHas npuponaa ceera. CkopocTh cBeTra. BOaHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CaoiicTBa 3JI€KTPOMAarHUTHBIX BOJIH.

2. BonHoBBIE CBOWCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. VBydeHue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C TOMOIIbIO MOOUIBLHOTO

TenedoHa.
Pa3gea 11. CBeToBBIE SIBJICHUS.
JlyueBas MOJIC/Ib CBeETa. Hctounuku CBETAa. [IpssmonuHEiHOE

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

[Ipenomnenune cBeta. 3akoH TmpeiaomieHUs cBera. [lomHOe BHyTpeHHEe
OTpaXeHue cBera. Vcnonb30BaHME TIOJTHOTO BHYTPEHHETO OTPaXKEHUs 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 crekTp. Onbitel HpetoToHa. Crokenwue
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 mydelt B coOuparoiieu JuH3e.

XO0JI Tyder B pacCeUBAIOLIEH JIMH3E.

[Tony4yenne n3o0paxeHN# C TOMOIIBIO JTHH3.

. [Ipuanun geiictBus doToamnmapata, MUKPOCKOTA U TEIECKOTIA.
10.Mopnens rnasa.
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11.Pa3noxxeHue O6€I0ro cBETa B CIICKTP.

12.TTonydenue 6e10ro cBeTa P CIOKCHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnwie padbomot u onvimol.

1. WccnenoBanue 3aBUCHUMOCTH yrila OTPa)X€HHsS CBETOBOTO Jiyya OT yIJa
MaJICHUSI.

2. V3ydyeHue xapakTEepUCTHUK U300paKeHUS MPeIMETa B TUIOCKOM 3epKaie.

3. HccnenoBanue 3aBUCMMOCTH yTJIa MIPEJIOMIICHUSI CBETOBOIO JIy4a OT yria
MaJICHUs Ha TPAHUIIEC «BO3TYyX—CTEKIIO».



4. TlonyueHune N300pakeHUM ¢ MOMOILBIO COOMPAIOUIEH JIMH3BIL.

5. Ompenenenrie POKYCHOTO PAaCCTOSIHUS M ONTUYECKOM CHIIbI coOMparoen
JUH3BL.

6. OmbITHI 110 Pa3IoKEHUIO OEIOro CBETA B CIIEKTP.

7. OmbITBI MO BOCHPHUSITUIO IIBETA MPEIMETOB MPU UX HAOIIOJECHUU 4Yepe3
[[BETOBbIE (PUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Onwitel Pe3epdpopna u minanerapHas Mojenb atoma. Mojaens atoma bopa.
Ucnyckanue u noryonieHrue ceeta atomoM. KBanTel. JInHeyaThie CIEKTPHI.

PanunoaktuBHOCTh. Anbda-, 6eTa- 1 raMma-uznydenus. CTpoeHne aTOMHOTO
sapa. Hykmonnas wmoxaens artomHoro snupa. Mzotombl. PapnoakTuBHBIC
npeBpanieHus. [lepros momypacmnaga aTOMHBIX SIAED.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsiIOBOTO M MAacCOBOTO YHCE.
DOHeprusi CBsi3M aTOMHBIX sijep. CBsi3b Macchl W JHEpPruM. Peakuuu cuHTe3a U
nenenus sanep. Ucrounuku suepruun CosiHia 1 3BE3.

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

Jemoncmpayuu.

CrexTpsl U31y4YEeHHS U MOTJIOMICHUSI.

CnexTpsl pa3nHYHbIX Ta30B.

CnekTtp Bogopoa.

HaGmonenne TpekoB B kamepe Busscona.

PaGota cuérurika HOHU3UPYIOMIHNX U3TYUESHH.

Perucrpanus nznydeHus: IpUPOIHBIX MUHEPAJIOB U MTPOIYKTOB.
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Jlabopamopnuie pabomot u onvimot.

1. HaGnroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB M3ITyUYCHUSI.

2. UccnenoBanue TPEeKOB: M3MEPEHHE DPHEPTUU YACTHUIBI MO TOPMO3HOMY

nytu (o gororpadusim).

3. M3mepenue paanoakTMBHOTO (PoHA.

IHoBTOpPHUTEIBLHO-0000 1A NI MOTYIb.

[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 M0 (QU3HKe s 00y4arouuxcs,
BBIOPABIIINX 3TOT YU4E€OHBIN MpEeMET.

[Tpn m3y4eHNN TAHHOTO MOJYJIS PEATU3YIOTCS U CHCTEMATH3UPYIOTCS BUIBI
JIESITETPHOCTH, HA OCHOBE KOTOPBIX 00ECMEYMBACTCS OCTIKCHHUE TPEIMETHBIX H
METAlpeIMETHBIX  IJIAHUPYEMBIX  pEe3yiabTaTOB  00yueHUs, (GOpMHUpYyeTCs
€CTECTBEHHOHAYYHAs TPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCIICIOBAHUS



SBJICHUN NPUPOALI U TEXHUKH, OBJAJCHUE YMEHUSMH OOBSACHITH (PU3HUECKHUE
SIBJICHUS, TIPUMEHSSA [OJYYCHHbIC 3HAHUs, pelarb 3aJadyd, B TOM YHUCIIE
KAaYECTBECHHBIC U DKCIIEPUMEHTAJIbHBIE.
[IpyHUIMNIHANBHO JAEATEIBHOCTHBIM XapaKTep JAHHOTO pas3felia peanu3yeTcs
32 Ccu€T TOro, 4YTO OOyYaroIIMecs BBIMOJIHSAIOT 3aJaHusl, B KOTOPHIX WM
[peJIaraeTes:
HAa OCHOBE TIOJIYYEHHBIX 3HAHUWA pacmo3HaBaTh U HAYYHO OOBICHSTH
dbu3nUecKue sIBJICHUS B OKPYIKaIOIIEeH MPUPOJI€ U MOBCEAHEBHON KU3HMU;
UCIIOJIb30BaTh HAYYHBIE METOJIbl MCCIIe0BaHUs (DU3NUYECKUX SIBIICHUH, B TOM
YHUCIIEe 1S POBEPKU TUIIOTE3 U MTOJYYECHUSI TEOPETUUECKUX BBIBOJOB;
OOBSICHSITh Hay4YHbIE OCHOBBI Haum0oJie€ BaXKHBIX JOCTHKEHUU COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMEDP, TPAKTUUECKOTO UCIOJIB30BAaHUS PA3JIMYHBIX HCTOYHUKOB
SHEPIUM HA OCHOBE 3aKOHA MPEBPAIIECHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPTUMU.



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

N3yuyenue (pu3MKM HAa ypOBHE OCHOBHOI'O OOLIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JIOCTH)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbraTe usydenus pu3nky Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocss 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
YJacTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

— IpOSBIIEHUE UHTEpECa K UCTOPUHM U COBPEMEHHOMY COCTOSTHUIO POCCHMCKOM
bu3nUYecKol HAyKH;

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

2) rpa:kKIaHCKOro M 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

— FOTOBHOCTh K aKTUBHOMY y4YacTHUIO B OOCYXKJIEHUHM OOIIECTBEHHO 3HAUYUMBIX
U OTHYECKUX MpoOJeM, CBA3aHHBIX C TMPAKTHUYECKUM TPUMCHEHHEM
JTOCTH)KCHUHN (DU3UKWU;

— OCO3HAHUE BAXKHOCTU MOPAJIbHO--dTUYECKUX TMPUHIIUIIOB B JICSITEIHHOCTU
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

— BOCHPHATHE ICTETHMUECKHX KauecTB (PU3MYECKON HayKu: €€ TapMOHUYHOIO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MO3HAHHUSA:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTa
MIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHSI TEXHOJIOTHM, BAKHEUIIEH COCTABIAIONIEH
KYJbTYpBIL;

— pa3BUTHE HAY4YHOM JIOOO3HATENBHOCTU, MHTEpECa K HCCIEI0BATEIbCKOM
NEeATENbHOCTH;

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

— OCO3HaHHWE IIEHHOCTHM 0€30MmacHoro o0pas3a KU3HU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHUpPE, BaXXHOCTH TMpaBWJ O€30MacHOr0 TMOBEJACHUS Ha
TPaHCIOPTE, Ha AOpPOrax, C BJIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JOMAITHUX YCIOBUAX;

— chopmMupoBaHHOCTH, HaBbIKa pedIeKcHy, MPU3HAHKE CBOETO TIpaBa Ha
OMMOKY ¥ TAKOTO K€ MpaBa y APYroro 4eJI0BeKa;

6) TPY10BOr0 BOCIIMTAHMS

— AaKTUBHOE y4YacTHE B PEIICHUU NPaKTHUUECKUX 3ajay (B paMKaxX CEMbH,
o0pa3oBaTebHOI  OpraHu3alMy, Tropoja, Kpas) TEXHOJOTMYEeCKOM U



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

e — UHTEpEC K MPAKTUYECKOMY M3yUCHUIO MTpodecchil, CBA3aHHBIX ¢ PUBUKOM;

e 7)3KOJOrH4eCKOro BOCIIMTAHUSA:

e — OpHUEHTAlMS Ha MPUMEHEHUE (PU3NUYECKUX 3HAHUM JJIs PEIICHHUsS 3a1ad B
o0slacTi OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MOXHBIX TTOCIEACTBUHI JJIs1 OKPYKAIOLIEH CPEIbI;

e — OCO3HaHHWE TJI00AILHOTO XapakKTepa SKOJOTMYECKUX MPpoOJeM U MyTed HX
pelieHus;

e 8) amanTanum K M3MEHSIOUMIUMCH YCJOBUSAAM COLMAJIBLHOM W NPHPOIHOM
cpebl:

e — TMOTPEOHOCTH BO B3aMMOJCUCTBUU MPHU BHINIOJHEHUU HCCICIOBAHUN U
MPOEKTOB (PU3UYECKONW HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHX,

e — TIOBBIIIIEHWE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 IMPaKTHUYECKYIO
JeSITeIbHOCTD;

e — OTPeOHOCTH B (HOPMUPOBAHNUU HOBBIX 3HAHUM, B TOM YHCJIE (OPMYITUPOBATH
U7, TIOHSATHS, TUTIOTE3bI O QU3UIECKUX 0OBEKTAX U SBIICHUSIX;

e — OCO3HaHME Ne(PUITUTOB COOCTBEHHBIX 3HAHMKM U KOMIIETEHTHOCTEH B 00JacTH
[1)76370 478

e — IUTAHUPOBAHUE CBOErO0 pa3BUTHUS B NPHOOPETEHWU HOBBIX (UIUIECKUX
3HAHUM;

e — CTpPEMJICHUE aHAJIM3UPOBATH U BBISBIIATH B3AUMOCBSI3U IMPUPOIBI, OOIECTBA U
SKOHOMHUKH, B TOM YHUCJI€ C UCIIOJIH30BaHHEM (DU3NUECKUX 3HAHUIA;

e — OIICHKa CBOMX JCWUCTBUM C YUETOM BIMSHUS Ha OKPYXKAIOIIYIO CpEny,
BO3MOJKHBIX TJIOOQTBHBIX MOCIIEACTBHM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe OCBOEHHA MporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO
oOmrero oopa3oBanus y o0ydaromierocst OyayT chopmMupoBaHbsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE MO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIE ACHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHbIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEPCAITbHBIC YUCOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHUS



ba3oBble JJoruuecKkune I[CﬁCTBHHZ

BBISIBISITh M XapaKTEpHU30BaTh CYILIECTBEHHbIE MPU3HAKA OOBEKTOB
(siBIEHUM);

YCTaHABJIMBATh CYLIECTBEHHBIN NMPU3HAK KJIAacCU(UKAIMU, OCHOBAHUS IS
0000111eHHs U CPAaBHEHUS,

BBISIBJISITh 3AKOHOMEPHOCTH M IPOTUBOPEUHMS B pacCMaTpUBaeMbIX (hakTax,
JAHHBIX U HAOJIOJIEHUAX, OTHOCSAIIMXCS K (DU3UUECKUM SIBJICHUSIM;
BBISIBJISITh IPUYMHHO--CIIEICTBEHHBIE CBSI3U MPU U3YYEHUH (U3MUECKUX
SBJICHUN U MPOILIECCOB, J€NaTh BBIBOJbI C MCIOJIb30BAHUEM JI€TyKTUBHBIX
U UHJIYKTUBHBIX YMO3AaKJIIOUEHUH, BBIJBUTATh TUIOTE3bl O B3aHMMOCBSI3AX
(du3nUeCKUX BETUYMH;

CaMOCTOSATEIILHO BBIOMpPATh CHOcO0 pemnieHus y4eOHOM (u3nueckon
3alauyu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB peELIEHUs, BbIOOp Haunbosee
MOJIXO/ISAIIETO ¢ YUETOM CaMOCTOSATEIBHO BBIIEIEHHBIX KPUTEPHUEB).

ba3oBbIe uccienoBaTebCKIeE AeMCTBUS.

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKUI HHCTPYMEHT MMO3HAHUS;
IPOBOAUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIaHY ONBIT, HECIOKHBIN
bu3nuecKkuii SKCHIEPUMEHT, HeOONbIIoe HCCAeAOBaHHE (U3UUECKOTO
SIBJICHUS,

OLICHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMaIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENIHHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOICHHUS], OTIBITA, UCCIIEIOBAHUS;

POTHO3UPOBATh  BO3MOKHOE  JalibHEHIee Ppa3BUTHE  (PUBMUECKHUX
IIPOIIECCOB, a TAKXKE BBIABUTATH MPEIONIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

NPUMEHSTh Pa3INYHbIE METO/bI, MHCTPYMEHTHI U 3alpOChl MPU MOUCKE U
orOope WH(pOPMAIUM WA JTaHHBIX C y4ETOM MPEIJIOKEHHOW ydeOHOU
bu3nvecKoi 3a1a4n;

aHAM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB M (JOPM TPEICTABICHNUS,

CaMOCTOSATETILHO  BBIOMPATh ONTUMAIbHYIO (OpPMY TIpEICTaBICHUS
uHbOpMAIIMK W WUTIOCTPUPOBATH pelIacMble 3aJaddl  HECIOKHBIMU
CXeMaMHu, TuarpaMMaMi, HHOU TpaduKoOi U UX KOMOUHAIIHSIMH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

B X0J€ OOCyXJeHusi ydyeOHOro Marepuala, pe3ysbTaToB J1abOpPaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY O0CYXIA€MOM TEMbI U



BBICKA3bIBaTh WJCH, HAIICJICHHBIC Ha PEIICHHE 3aJlauyd U TMOJJepKaHue
0J1aroKeaaTeIbHOCTH OOIICHMS,;

COTIOCTABJIATh CBOM CYXICHUS C CYXICHUAMH JPYTrUX YYaCTHUKOB
Juasnora, 0OHapYy>KUBaTh Pa3IUyUe U CXOJICTBO MO3ULIUIA;

BBIPQXXATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;
nyOJMYHO MPECTABISITh PE3YIbTAThl BBIMOJIHEHHOTO (DU3UYECKOTO OMbITa
(9KCTIEpUMEHTa, UCCIICIOBAHMS, TPOCKTA);

NOHUMATh W HKCIOJb30BaThb  NIPEUMYIIECTBAa  KOMaHIHOW U
WHJIUBUIYaJTbHOW pabOThl MpHU pPEIICHUH KOHKPETHOM (Quznueckoi
npo0JIeMBbl;

NPUHUMATh 11€JTH COBMECTHOU JESATEIbHOCTHU, OPTraHU30BBIBATH JACHCTBUS
no e€ JOCTI)KEHHUIO: paclpeleNisiTh poju, OOCYyXJaTh TMPOIECCHl U
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJIEH;
BBITIOJIHSITH CBOKO YacTh paOOThI, IOCTUTAsl KaUeCTBEHHOTO Pe3ysibTaTa Io
CBOEMY HAIpPABICHUIO U KOOPAWUHUPYS CBOM JEUCTBUS C JAPYTrUMU
YIeHAMU KOMAaH/Ibl;

OIICHUBATh KA4e€CTBO CBOETO BKJIAJa B OOIIUH MPOIYKT MO KPUTEPHUSM,
CaMOCTOSITETLHO C(HOPMYJIMPOBAHHBIM YUYaCTHUKAMH B3aHMOJICHCTBUS.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeiicTBUS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBbl B JKU3HEHHBIX M YUYEOHBIX CUTYyaIUSX, TPEOYIOUIUX
TUTsE petieHust GU3NIECKUX 3HAHMI;

OpUEHTUPOBATHCS B  PAJNMUYHBIX MOAXOAAaX NPHUHATHS  pelIeHUN
(MHOIUMBHUIyaIbHOE, TPUHATHE DPEIICHHWs B TPYyIMIeE, MPUHATHE pelIeHUN
TPYION);

CaMOCTOSATEIILHO COCTABIIATH AITOPUTM pPelIeHUs GU3MUECKON 3a7a4u WU
IJlaHa MCCJIEAOBaHUSA C YYETOM HMEIOUIUMXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTUPOBATH Mpe/jIaracMble BApUAHThI PEIICHUI;
JIenaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpO.HI), IMOIHMOHAJIbHBbIN NHTEJIEKT:

J1laBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeiaraTh IJIaH €€ U3MEHEHHUS;
OOBSACHATh TPUYMHBI  JOCTWKECHUA (HEHOCTHIKCHHS) PE3yJbTaTOB
JeSTEHHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
¢u3nUeckoro WCCIENOBaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOATENbCTB, WM3MEHMBIIUXCS CHUTYyallMi, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;



CTaBUTh ce€0s1 HA MECTO JPYIrOro 4eJIOBEKa B XOJ€ CIOpa WIM IUCKYCCUU
Ha Hay4YHYI0 TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYTOro;
MPU3HABATh CBOE MPABO Ha OMIMOKY MpHU perieHUH (U3NUYECKUX 3aa4 WIH
B YTBEPKIACHUAX HA HAYYHBIE TEMBI M TAKOE XKE IIPaBO APYIOro.

NPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenusi B 7 Kiaacce npeIMETHbIE PE3YJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIHUXCS YMEHHUM:

UCIIONIB30BaTh  MOHATHS:  (PU3MUECKMe U XUMUYECKHE  SIBJICHMS,
HAOII0JIeHUEe, SKCIEPUMEHT, MOJeib, THUIOTE3a, CAMHUILI (PU3HUYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOe), MEXaHWYECKOe [IBIJKEHHE (paBHOMEPHOE,
HEpaBHOMEpPHOE, TMPSMOJUHEWHOE), TPACKTOpUs, PaBHOACHCTBYIOIIAS
cuna,  nedopmarus  (ynpyras, — IUIacTUYecKas),  HEBECOMOCTb,
COOOIIAIOINECS COCYABL;

paznmuuath siBiaeHus (auddysus, TEIIOBOE JBUKEHHWE YaCTUIl BEIIECTBA,
paBHOMEpPHOE  JBIDKCHHE, HEPaBHOMEPHOE  JIBIDKCHUE,  HWHEPIs,
B3aMMOJICHCTBHE Te€J, paBHOBECHE TBEPABIX TEN C 3aKPEIUIEHHOW OChIO
BpallleHHs], Tepejada JaBlieHUs TBEPABIMU TeJlaMH, S>KUIKOCTIMU U
razamu, arMocdepHoe JaBlieHHWe, IUIaBaHHWE TeJ, NpeBpalleHUs
MEXaHUYECKOW PHEPruM) MO OMHCAHHIO MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIBITOB, JIEMOHCTPUPYIOMINX JaHHOE (GU3HUECKOE SBIICHUE;
pacmo3HaBaTh TPOSBICHUE U3YYCHHBIX (U3MYECKHX SBICHUN B
OKpYXaIollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
IpPUMEPHI JIBIKCHUS C PA3IUYHBIMU CKOPOCTSMH B JKMBOM M HEKHUBOU
NpUpoje, ACUCTBHE CHJIBI TPEHUS B TPUPONEC M TEXHUKE, BIUSHHE
aTMOC(EpHOTO N1aBIICHUS Ha KMBOW OpPraHuU3M, IJIaBaHUE pPbIO, phIUuaru B
TEJIE YeJI0OBEKa, MPU 3TOM NEPEBOAUTH MPAKTUYECKYIO 3a]1a4y B YUEOHYIO,
BBIJICIISATH CYIIECTBEHHBIC CBOMCTBA (TPU3HAKHN) PU3NYECKUX SBICHUN;
OMKCHIBATh M3yUYEHHBIE CBOMCTBA TeN M (U3UUYECKUE SIBICHHS, UCTIOJIb3YS
dusnueckre BeTMYMHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIIHSISI CKOPOCTh, CHJIA YNIPYTOCTH, CUJIa TSXKECTH, BEC
Tena, Cujla TpEeHud, [AaBieHue (TBEPAOro Tela, >KUIKOCTH, Ta3a),
BBITAJIKMBAIOIIAS CHJIa, MEXaHUYECKass padoTa, MOITHOCTb, IUICYO CHIIHI,
MOMEHT CHJIbI, KO3(DQUIMEHT TO0JIE3HOTO0 JEHCTBUA MEXaHU3MOB,
KMHETUYEeCKasi W TMOTEHUUAJIbHAS DHEPrus), MpU OMNHCAHUU MPaBUIIBHO
TPaKkTOBaTh  (PU3MYUECKUA  CMBICT  HMCIHOJIB3YEMBIX  BEJIHMYMH, HUX
0003HaYeHUsI W E€IUHULIBI (U3NYECKUX BEJIUYMH, HAXOAUTh (POPMYIIbI,



CBSI3BIBAIONINE JAHHYIO (DU3UUYECKYIO BEIMUMHY C JIPYTUMU BEIIMUYWHAMH,
CTPOUTH TpaWKU N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITYHH,
XapaKTepu30BaTh CBONCTBA TeJ, (PU3UYECKUE SBJICHUS UM MPOIECCHI,
WCIIOJb3Ys TpaBuiia CJIOXKEHUsI CUJl (BAOJb OJTHOM MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMmesa, MpaBUiIO paBHOBecUs pblyara (0J0ka),
«30JI0TO€ TIPABWJIO» MEXAaHHMKH, 3aKOH COXPAaHEHUS MEXaHHYECKOU
SHEPruM, MpPU OSTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3aMKMCHIBATh €r0 MATEMATHYECKOE BBIPAKCHICE;

OOBSCHATH (PU3UYECKHUE SBIICHUS, TIPOIIECCH U CBOMCTBA TEJ, B TOM YHCIIC
U B KOHTCKCTE CHUTYyallMid MPaKTHKO-OPUCHTHPOBAHHOTO XapaKTepa:
BBISBJIATH MPUYMHHO--CJICICTBCHHBIC CBSI3HM, CTPOUTH OOBsSCHEHHE M3 1—2
JIOTHYECKUX IIaroB ¢ OMOpPOi Ha 1-2 M3yYEHHBIX CBOMCTBA (U3MYCCKUX
SIBJICHUM, (PU3UICCKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

pemiath pacu€THblC 3aJadyd B 1—2 JEHCTBUSA, MCMIOIL3YSA 3aKOHBI U
dbopmynbl, cBsi3bIBarolue (U3NUYECKUE BETUYMHBI: HAa OCHOBE aHan3a
YCJIOBHS 3aJlauy 3aMKMChIBATh KPATKOE YCJIOBHUE, MOACTABIATh (hU3NUECKUE
BEJIMYHMHBI B (OPMYJIbI M TPOBOJAUTH PACYETHl, HAXOJIUTh CIPABOYHBIC
JaHHBIC, HCOOXOAMMBIC ISl PEIICHHS 3aJ1ay, OIICHUBATh PEATMCTUYHOCTD
MOJIYYeHHON (DU3UYECKON BEIIMUMHBI;

pacmo3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXXHO pEIIUTh TpPH TOMOIIU
($u3MUeCKrX METOOB, B OTIMCAHUM MCCIICIOBAHUS BBIIEISTH IPOBEPSIEMOE
Opennoyoxenue  (TUIMOTe3y),  pa3auyaTb U HMHTEPIPETHPOBATH
MOJIYYEHHBI pe3yJbTaT, HAaXOIUTh OIIMOKM B XOJIe OIbITa, JeiaTh
BBIBOJIBI TI0 €T0 pe3yjIbTaTaMm;

OPOBOAUTH OMNBITBI 1O HAOMIOAEHUIO (PU3WYECKUX SIBICHUM WU
buzuIecKux CBOWCTB TeJ: bopMyIHpOBaTH IpOBEpsieMbIe
IIPENOIOKEHUS, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyI0BaHNUA,
3aMKChIBATh XOJI ONBITA U (DOPMYITUPOBATH BHIBOIHI;

BBITIONHATh TPSIMbIE W3MEPEHUs pACCTOSHUS, BPEMEHH, MacChl Tela,
o0béMa, CcHIIBI M TEMIEPaTypbl C MCIOIb30BAHUEM AaHAJIOTOBBIX U
UpoBBIX TPHOOPOB, 3aAMUCHIBATH TOKa3aHUS MTPHOOPOB C YUIETOM
3aJIaHHOM a0COJIOTHOM MOTPEITHOCTH U3MEPEHUN;

IPOBOJUTH UCCIIETOBAHNE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUYUHBI OT
JIPYrol C WCIHOJIB30BAHUEM TMPSIMBIX H3MEPEHHH (3aBUCUMOCTH ITYTH
PaBHOMEPHO JBIDKYIIETOCS Tella OT BPEMEHU [IBIDKCHUS TeENa, CHIIBI
TPEHHsI CKOJIBKEHHUS OT Beca Tella, KauecTBa 00paboTKU MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIBI TPEHUS OT TUIOMIAN COMPUKOCHOBEHUS TEII, CHIIBI
YIIPYTOCTH OT YJIMHEHUS TPYKUHBI, BRITAIKUBAIOMIEH CHUIIBI OT 00BhEMa
MOTPYKEHHON YacTH Teja M OT IUIOTHOCTH JKHJIKOCTH, €€ HEe3aBHCHUMOCTHU



OT TUIOTHOCTH TeJla, OT TIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJO0, YCIOBUM
MJIaBaHUS TEJ, YCIOBUU paBHOBECHUS pblyara u OJIOKOB), Y4acCTBOBATh B
IUIAHUPOBAHUM  Y4EOHOTO WCCIICIOBAHUS, COOMpaTh YCTaHOBKY H
BBITIOJHATh M3MEPEHUsS, CIEeNys MPEIOKEHHOMY IUIaHy, (UKCHpPOBATH
pE3yNbTAThl TOTYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYHH B BHUJC
NPEJIOKCHHBIX Ta0uI] ¥ TpadUKOB, JEIaTh BBIBOABI IO pe3yJbTaTaM
UCCIICIOBAHUS;

NIPOBOJAUTh KOCBEHHBIC H3MEpPEHHUS (U3MYECKUX BEIWYUH (ILIOTHOCTH
BEIIECTBA JKUJAKOCTH WM TBEPJAOTO TeJa, CHJIA TPCHHS CKOJIBKCHUS,
JaBJICHUE  BO3/yXa, BBITAIKWBAKOIIAsS CWIa, JCHCTBYyIOIas  Ha
NOTPYKEHHOE B KHUAKOCTH TelNO0, KOAPOUIIMEHT TOJIE3HOTO JEHCTBUS
NPOCTBIX MEXaHU3MOB), CJCAysd TMPEMIOKCHHOW WMHCTPYKIUU: TPHU
BBITIOJTHEHUN W3MEPEHUU COOHMpaTh HDKCIIEPUMEHTAIbHYI0 YCTaHOBKY H
BBIYHCIISITh 3HAUCHUE NCKOMOMW BEJTUYMHBL;

COOJIO/IaTh MpaBUIIa TEXHUKU OE30MAaCHOCTH MPHU padoTe ¢ 1abopaTopHBIM
00opy10BaHUEM;

yKa3bIBaTh MPHUHIUIBI JICUCTBUS TPUOOPOB M TEXHHUYCCKHX YCTPOMHCTB:
BECBHI, TEPMOMETp, IWHAMOMETP, COOOIIAIONINECS COCYIbl, Oapomerp,
pBIYar, IOJBUKHBIN M HETIOABM)KHBIN OJIOK, HAKIIOHHAS IJIOCKOCTH;
XapaKTepH30BaTh IPHUHIMIBI JEHCTBUS W3yYEHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmucaHus (B TOM YHCIE:
NOIIMITHAKHA, YCTPOHCTBO BOJOMPOBOAA, THIPABIMYCCKUN TIpecc,
MaHOMETp, BBICOTOMEP, TIOPIITHEBOI HACOC, apEOMETP), UCIIONB3Ys 3HAHHMSI
0 CBOMCTBaX (PU3MYECKUX SBICHUN M HEOOXOAMMBbIC (DU3NUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOAWTh  TpPUMEpPhl  (HAXOAWTH WHQPOPMAIMIO O  TpHMEpax)
NPaKTUYECKOTO HCIOIb30BaHUSA (U3MYSCKUX 3HAHUN B TOBCEIHEBHOM
KU3HU JJ1s1 oOecrieueHns 0€30MacHOCTH MpH O0pallleHnu ¢ MpuOopaMu U
TEXHHYECKUMHU yCTPONCTBAMHU, COXPAHEHUS 3J0POBbS W COOJIIOICHUS
HOPM SKOJIOTHYECKOTO TIOBEJICHHS B OKPYIKAIOIIEH CpeJIe;

OCYIIECTBIISITh OTOOpP HWCTOYHMKOB uH(opMmanmu B HWHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aIPOCOM, Ha OCHOBE WMEIOIIUXCS
3HAHUM © TyTéM CPAaBHEGHUS PA3IUYHBIX HMCTOYHUKOB BBIICIATH
UHPOPMAIINIO, KOTOpasi SBISETCS MPOTUBOPEYMBON WM MOXKET OBITh
HEJI0CTOBEPHOM;

MCTIOJIB30BaTh MPH BBHITOTHEHUH YYEOHBIX 3aIaHUA HAYyYHO--TIOMYJISIPHYIO
auTepaTtypy  (QU3WYECKOTO  COAEp)KaHWs, CHOPaBOYHBIE MaTEpPHAIIbI,
pecypcel cetn MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpa3oBaHus HH(DOpPMAIIUY U3 OJHOM 3HAKOBOI CUCTEMBI B IPYTYIO;



co37aBaTh COOCTBEHHBIE KpAaTKHE MUCbMEHHBIE M YCTHBIE COOOILECHMS Ha
OCHOBE 2—3 MCTOYHUKOB MHpOpMAIKU (U3UUECKOTO COAEpPk AHUSA, B TOM
quciae MyOJIMYHO JAeNIaTh KpaTKHe COOOLIEHMsI O Pe3yibTaTax IPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUN, MPU O3TOM T[PaAMOTHO HCIOJIb30BATh
U3yYeHHbI TOHATHMHBIA anmapar Kypca (U3MKH, CONPOBOXKIATH
BBICTYILJICHUE IIPE3CHTALUEH;

OpU BBIIOJHEHUH YYEOHBIX MPOEKTOB W HCCIEAOBAHMIA pacrpenesnsith
00s3aHHOCTH B TpyMNIE B COOTBETCTBUM C IOCTABJICHHBIMHU 3aJadyaMi,
CIEAUTHh 3a BBINOJHEHUEM IUIAHA JCHUCTBUM, AaJCKBAaTHO OLICHUBATh
COOCTBEHHBIM  BKJAJ B  JIEATEIBbHOCTh  TIPYIIbl,  BBICTPAUBATH
KOMMYHUKATHUBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K xoniy o6yuenusi B 8 Kiacce npeMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEINIOBOE JBHKCHHUE
aTOMOB ¥ MOJICKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIITUYECKUE U
aMmopdHble TeNa, HACBHIIEHHBIH M HEHACHIIMICHHBIM Tap, BJIAXKHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPCHHSS OJHEPrus, TEIUIOBOW JBUTATEIb,
AJIEMEHTAPHBIN IEKTPUUECKUIN 3apsl, SJIECKTPUUECKOE IMOJIe, TPOBOIHUKHU
U JUDJIEKTPUKH, IOCTOSHHBINA dJIEKTPUUECKUN TOK, MATHUTHOE TOJIE;
pasznnyath SBJICHUS (TEIUIOBOE PACIIMPEHUE M C)KaTHe, TEeIUlomnepenaya,
TEIJIOBOE PAaBHOBECHE, CMAuMBaHUE, KANWUISPHbBIC SIBJIICHHS, HUCIIApEHUE,
KOHJCHCAIUs, IJIaBJIeHUe, KpucTaum3anus (OTBEpAECBaHUE), KUIICHUE,
TEeIIonepeaayda (TeTI0NpPOBOIHOCTS, KOHBEKIIHS, U3ITy4YECHHE),
ANEKTpU3AIUs T, B3aUMOJICUCTBUE 3apsANIOB, AEHUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHHWE, B3aNMMOJICHCTBUE MAarHUTOB, JIEWCTBUE
MAarHUTHOTO TOJISI Ha MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHas UHIYKIIUS)
0 ONUCAaHHUIO HX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIHX JaHHOE (PU3NYECKOE SBICHUE;

pacmo3HaBaTh TPOSBICHUE W3YYCHHBIX (U3MYECKHX SBICHUN B
OKpYXaIoleM MHpE, B TOM uucie (U3UYECKUE SIBICHUS B TPUPOJIE:
NOBEPXHOCTHOE HATSXKEHUE W KaNWUISIPHbIE SBICHUS B MIPUPOJE,
KpUcCTajUlbl B Tmpupone, uzinydeHue ConHua, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa30BaHUE POCHI, TyMaHa, UHES, CHETa, SJIEKTPUUYECKUE
SABJICHUSI B aTMoc(epe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE
nosie 3emiid, Jped(d MOJOCOB, POJIb MAarHUTHOTO MOJs IJis JKU3HU Ha
3emiie, MOJSIPHOE CUSIHUE, MPU STOM MEPEBOJUTh MPAKTHUECKYIO 3a/1auy B
yueOHYyI0, BBIICIATH CYIIECTBEHHBIC CBOWCTBA (MPU3HAKK) (U3UUECCKUX
SIBJICHUIM;



OMUCHIBATh U3YUYECHHBIC CBOMCTBA TN U (PU3UYECKUE SIBICHUS, UCIIOJIb3Ys
dbu3nYecKkue BEIUYUHBI (TeMIlepaTypa, BHYTPEHHSISI SHEPTHUs, KOJIUUECTBO
TEIUIOTHI, yJEJIbHAasg TEIUIOEMKOCTh BEILIECTBA, YyHAEJIbHAs TEIUIOTa
IUIaBJICHMS], yJeJbHAas TEIJIOTa NapooOpa3oBaHMs, yJeibHas TEIIoTa
CropaHusi TOIUIMBA, KOA()(PUIMEHT TMOJE3HOro JEHCTBUS TEIJIOBOM
MAaIllMHbI, OTHOCUTENIbHASI BJIAXXHOCTh BO3/yXa, JJICKTPUUYECKUN 3apsj,
CUJla TOKA, DJICKTPUUYECKOE HAIpSKEHUE, COMPOTUBIECHUE IPOBOJIHUKA,
yIEeIbHOE  CONpPOTHBJIEHHE  BEUIeCTBAa, pabdora U  MOIIHOCTb
AJIEKTPUYECKOr0  TOKa), TPU  OINUCAHWUU TMPABUIBHO  TPAKTOBAaTh
(bU3UYECKU CMBICT HCTOJIB3yEeMbIX BEJIUYUH, 0003HAUCHUS W EIUHUIIBI
bU3UYECKUX BEIMYMH, HAXOAUTh (OPMYJIBI, CBS3BIBAIOIIME JIAHHYIO
bU3UYECKYI0 BEJIMYMHY C JAPYTUMU BEIWYMHAMH, CTPOUTH Tpaduku
U3YUYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEITUYMH;

XapaKTepU30BaTh CBOWCTBA TeJl, (PU3MYECKUE SBJICHUS U MPOIECCHI,
UCIIOJIb3YSl OCHOBHBIC MOJIOKEHUSI MOJIEKYJISIPHO--KHHETUYECKON TEOpUH
CTPOCHHS BEIIECTBA, MPHUHIIUAIN CYMNEPIO3UIUU TMMoJiel (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH OMa Juisl ydacTKa UEIH, 3aKOH
Jlxoyns—JIeHna, 3akOH COXpAaHEHUs DJHEPruu, TMpU OTOM J1aBaTh
CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA W 3alUCHIBATh €r0 MaTeMaTHYeCKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOIECChl M CBOMCTBA TeJl, B TOM YHUCIE U B
KOHTEKCTE CUTyallUld MPAaKTUKO-OPUEHTUPOBAHHOIO XAPAKTEPA: BBISABIIATH
PUYUHHO-CIIE/ICTBEHHBIE CBA3HU, CTPOUTH O0BsICHEHUE U3 1—2 JTOTHYECKUX
IIaroB ¢ Oomopor Ha 1—2 W3y4YeHHBIX CBOMCTBA (PUBMYECKUX SIBICHUH,
(bu3MUECKNX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiaTh pacu€THble 3aJayud B 2—3 JEHCTBHS, WCIOJb3YSd 3aKOHbI U
dbopMyIbl, cBs3bIBAOIINE (U3MUYECKUE BEIMYMHBI: Ha OCHOBE aHaIM3a
YCJIOBHUS 3aJa4yd 3alliChIBaTh KPATKOE YCJIOBUE, BBIIBIATH HENOCTATOK
JAHHBIX JUISI PEIICHUs 3a7a4d, BBHIOMPATh 3aKOHBI W (HOPMYJIBI,
HEOOXOMMMBbIE g €€ pelIeHHs, MPOBOJWTH pPacyéThl W CPaBHUBATH
MOJTYY€HHOE 3HaueHNe (PU3NIECKON BEIIMUUHBI C U3BECTHBIMU JTAHHBIMU;
pacmo3HaBaTh MPOOJIEMBI, KOTOpPbIE MOXXHO pEIIUTh TpPH TOMOIIU
¢u3HUeCKX METO/OB, HWCIONB3YS OMHCAHWE WCCICIOBAHUS, BBIICIATH
IPOBEPSAEMOE  MPEANOJIOKEHHUE, OLEHUBATh NPABWIBHOCTh MOPSAKA
IIPOBEJICHUS UCCIEA0BAaHMNS, JEJIATh BIBOBI;

NPOBOAUTH OMNBITBI 1O HAOMIOAEHWIO (PU3WYECKUX SIBICHUM WU
¢bu3rUecKuX CBOMCTB TeM (KamWUTSIPHBIE SBIICHUS, 3aBUCUMOCTD JaBICHUS
BO3JlyXa OT ero o0béma, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHUH OT IBETa H3Jydarouel (morioiaroniei)



MMOBEPXHOCTH, CKOPOCTh MCHAPEHUsI BOJBI OT TEMIMEPATyphbl KUIKOCTH U
wiomaan €€ TOBEPXHOCTH, DJEKTpU3AlMs Tel M B3aUMOJEHCTBUE
ANEKTPUUYECKUX 3apsJIOB, B3aMMOJICUCTBUE TMOCTOSIHHBIX MAarHUTOB,
BU3yaJIU3alllsl MAarHUTHBIX TIOJIEM TIOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MarHUTHOTO TOJsl Ha NPOBOAHUK C TOKOM, CBOMCTBAa 3JIEKTPOMAarHuTa,
CBOICTBa 3JEKTPOJBHUraTeisl IOCTOSIHHOTO TOKa): (QOpMyIHpOBaTh
pOBEpsiEMbIE MPEANOI0KEHHsI, COOUPaATh YCTAHOBKY U3 MPEJI0KEHHOTO
000py10BaHUS, OITUCHIBATH XOJ1 OMbITA U (DOPMYJIHPOBATH BHIBO/IHI;
BBITIOJIHSITE ~ TMPSAMBICE  U3MEPEHHUS  TeMIepaTypbl, OTHOCUTEIbHOMI
BJIQXKHOCTH BO3[yXa, CUJIbl TOKAa, HANPSDKEHHUS C HCIOJIb30BAaHUEM
AQHAJIOTOBBIX TPUOOPOB U JATUYMKOB (DU3UYECKUX BEJIMYUH, CPaBHUBATH
pe3yabTaThl UBMEPEHUH C yUETOM 3aJaHHON a0COIFOTHOM MOTPEITHOCTH;
IPOBOAUTH UCCIEIOBAHUE 3aBUCUMOCTH OJTHON (PU3NYECKON BETMYUHBI OT
Ipyrod ¢ HCHOJB30BAHHEM TMPSIMBIX  HM3MEpEHUuN  (3aBUCHUMOCTD
COMPOTHUBJICHUS] TPOBOJHUKA OT €ro JJIMHBI, IUIOMIAJAM TOMNEPEUHOTO
CEUYCHHMSI U Y/ICJIbHOTO COMPOTUBIICHUS BEIIECTBA MPOBOJIHUKA, CUJIBI TOKA,
UAYIIETO0 4epe3 TMPOBOJHUK, OT HANpPSOKEHUS Ha  TPOBOJHUKE,
UCCJIEIOBAaHME TOCIEAOBATENIbHOTO M MApaJJIeIbHOIO  COEIUHEHUMN
IPOBOJAHUKOB): ITUIAHUPOBATH HCCJIEAOBaHHE, COOMpPATh YCTAaHOBKY W
BBITMIOJHATh M3MEPEHUA, CIenys MpeIoKEeHHOMY IUIaHy, (UKCHpPOBATH
pe3yNbTaThl MOJYYEHHOW 3aBUCHMMOCTH B BHUAE TaOnuil U TpaduKoB,
JIeNaTh BHIBOIBI 10 pe3yJIbTaTaM UCCIIEeI0BAHMUS;

IPOBOAUTh KOCBEHHbIE H3MepeHus: (U3MYECKUX BeNMUYMH (yIenabHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTHUBIICHHE TMPOBOJHUWKA, paboTra U
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHMPOBATH HM3MEPEHHs, COOHpAaTh
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIIEIys MPEIIOKEHHOW WHCTPYKIIUH, U
BBIUUCTISITh 3HAUCHHUE BEJIMYUHBI,

coOmro1aTh TIpaBuiIa TEXHUKU O€30MaCHOCTH TIpH paboTe ¢ 1abopaTOpHBIM
000opyT0BaHUEM;

XapaKTepu30BaTh NPUHIMNBI  JEHCTBUS M3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOWCTB C OMNOpPOM Ha HX ONHUcaHus (B TOM YHCIE:
CHUCTEMa OTOIUICHHS JOMOB, THTPOMETp, MapoBasi TypOWHA, aMIIepMETp,
BOJITMETP, CUETUUK DIEKTPUUECKON BSHEPruu, 3JIEKTPOOCBETUTEIbHBIE
npuOOpPBI, HATPEBATEIBHBIE AIIEKTPONPUOOPHI (IPUMEPHI), DIEKTPUUECKUE
PEeAOXPAHUTENH, ANEKTPOMArHUT, AIEKTPOABUTATENb TOCTOSIHHOTO TOKA),
UCTIONIb3Ys 3HAHHUS O CBOMCTBax (DM3MYECKUX SBICHUA M HEOOXOIMMBIC
¢uznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOIMCTBA M HU3MEpPUTEIIbHbIC
npuOoOpbl MO CXeMaM M CXEMATHYHBIM PUCYHKaM (GKHIKOCTHBIN



TEPMOMETpP, TEPMOC, MCUXPOMETP, THTPOMETP, IBUTATEIb BHYTPEHHETO
CropaHusi, JJIEKTPOCKOI, PEOCTaT), COCTaBIATh CXEMBI JJICKTPUUECKHUX
Iernel ¢ MoCaeA0BaTeIbHBIM U MapauIeIbHBIM COSAUHEHUEM DJIEMEHTOB,
pasnuyasi yCJIOBHBIC 0003HAUYCHHS DJIEMEHTOB DJICKTPHUSCKHX TETIeH;
NPUBOIUTHL  TpPUMEPHl  (HAXOauTh  WHGOPMAIMI0O O  MPUMEpax)
NIPAKTUYECKOTO HCIOJIb30BaHUS (PU3NYCCKUX 3HAHWK B ITOBCEIHEBHOU
KU3HU 711 oOecrieueHrs 0€30MMacHOCTH MPU 0OpalieHuu ¢ mprudopamMu 1
TEXHHYECKUMHU yCTPOMCTBAMHU, COXpPAHEHHUS 3J0POBBS W COOJIIOICHHUS
HOPM SKOJIOTHYECKOTO TTOBESICHHS B OKPYIKAIOIIEH Cpejie;

OCYIICCTBIISITh TOUCK HMH(pOpManuu (U3HYECKOTO COJCPKAHHS B
WNuTepHeTe, Ha OCHOBE HWMCIOIIMUXCS 3HAHWMA W TYTEM CpaBHEHUS
JOTIOJTHUTENIBHBIX ~ MCTOYHUKOB  BBIICHATH WH(MOpMAIUIO, KOTOpas
SIBJIICTCS IPOTHBOPECYNBOM MIIM MOXET OBITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh NP BBITOJTHCHUHM YYCOHBIX 3a/IaHHI HAyYHO--TIOMYJISPHYIO
AUTEpaTypy  (PU3NYECKOTO  COJCP)KaHUs, CIPABOYHBIC MaTepHaIbI,
pecypcel cetn MHTEepHET, BiajaeTh NpuéMaMy KOHCIICKTHPOBAaHHS TEKCTa,
npeoOpa3oBaHus HHGOPMAIIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3JaBaTh COOCTBEHHBIC INMHCHMCHHBIC W KpaTKHUE YCTHBIC COOOIICHUS,
0000mass wHpOpMAIMIO M3 HECKOJBKUX MCTOYHUKOB (DHU3NUECKOTO
colepKaHWs, B TOM 4YHCIE TMYOJIMYHO TIPEACTABIATH PE3yJbTaThI
IIPOSKTHOW WJIM HMCCIIEIOBATCIIbCKOM JIEATEIBHOCTH, MPH 3TOM T'PaMOTHO
UCIIOJIb30BaTh HW3YYCHHBIM TOHATHHHBIA amnmapar Kypca (H3UKH,
COIPOBO’K/JIATh BBICTYIICHHUE MPE3CHTAIINCH;

IPY BBIMOJTHCHUU YYEOHBIX IPOCKTOB W HCCIACAOBAHMH (DU3HUCCKHX
IIPOIIECCOB paCIpeeNATh O0S3aHHOCTH B TPYIIE B COOTBETCTBHH C
[IOCTABJIECHHBIMH 3aJadaMi, CJIEIUTHh 3a BBIINOJHEHUEM IUIAHA IEHCTBHUI U
KOPPEKTHPOBAaTh €ro, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIH BKJIAJ B
NESATEeIIbHOCTD TPYIIIbI, BBICTPAUBATh KOMMYHHUKATUBHOE B3aUMO/ICHCTBUE,
IPOSIBJISSE TOTOBHOCTD pa3periaTh KOH(PIUKTHL.

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

UCIIOJIB30BATh MOHATHS: CHCTEMa OTCu€ra, MaTepuaibHas TOYKa,
TPaeKTOPUs, OTHOCUTEIIbHOCTh MEXaHMYECKOI'0 JBIKEHHUS, aedopmanus
(ympyrasi, TacTUYecKas), TPeHHE, LEHTPOCTPEMUTEIBHOE YCKOpPEHHE,
HEBECOMOCTbh M NEPErpy3KH, LEHTP TAKECTH, aOCOJNIOTHO TBEPIOE TEO,
LEHTpP TSAXKECTU TBEPJIOTO Tella, pABHOBECUE, MEXAHUYECKUE KoJieOaHUs U
BOJIHBI, 3BYK, MH(Pa3BYK U YJIBTPA3BYK, DJICKTPOMArHUTHBIC BOJHBI,
1IKaJia AJ€KTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAJIbHO30PKOCTD,



CHEKTPhl UCIYCKAHMSI U TOTJIOMICHUs, alib(a-, 0eTa- U raMma-u3IydeHHUs,
M30TOMbI, iA€PHAS YIHEPTeTHKA;

pasznuyarh SBJICHHS (PaBHOMEPHOE M HEPABHOMEPHOE MNPSAMOJIMHEHHOE
JIBUKEHUE, DPABHOYCKOPEHHOE MPAMOJIMHENHOE JBUKEHUE, CBOOOIHOE
najieHue Tell, pABHOMEPHOE JBUKEHUE M0 OKPY>KHOCTH, B3aUMOJEHCTBUE
TEJ, PEAKTUBHOE IBMKEHHUE, KojeOaTellbHOE JIBIKEHHUE (3aTyXarouue U
BBIHYXKJICHHbIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JIBHJKEHHE, OTPA’KEHUE
3ByKa, MPSIMOJIMHEWHOE pacipoCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHHE CBETA, pa3jioKeHue 0enoro cBeTa B
CHEKTp M CJOXEHUE CHEKTPAJIbHBIX IIBETOB, JUCIEPCHs CBETa,
€CTECTBEHHas! PaJMOAaKTUBHOCTb, BOBHHUKHOBEHHUE JIMHEHYAaTOTro CHEeKTpa
U3TyYEHHs) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh NPOSIBICHUE U3YYCHHBIX (U3UYECKUX SBJICHUN B
OKpyXaromeM Mupe (B TOM uucie (PU3MYECKUE SBICHUS B MPUPOJIE:
NPWIKBBI U OTJIUBBI, ABMKEeHUE M1aHeT COTHEYHON CUCTEMBbI, pEaKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB >KHBOTHBIMH,
3eMJIETPSICEHUE, CEHUCMUYECKHME BOJIHBI, I[yHaMH, 0JXO, I[BE€Ta Tell,
ONTUYECKHUE SIBICHUS B IpPHUPOJE, OMOIOIMYECKOE IEHCTBUE BHUIUMOTO,
yAbTPa(QHUOIETOBOIO U PEHTTEHOBCKOTO H3JIy4YE€HUH, €CTECTBEHHbIN
pasivoaKkTUBHBIA (DOH, KOCMMYECKUE JIy4H, PAJUOAKTHBHOE H3IIyYEHHE
IPUPOAHBIX MHHEpAJIOB, JCHCTBUE pAaJUOAKTUBHBIX W3JIYYCHH Ha
OpPraHM3M YeJIOBEKa), MPH ATOM IEPEBOJUTH IMPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIIEJSATh CYIIECTBEHHbIE CBOWCTBA (MPU3HAKM) (DU3HUECKUX
SIBJICHUH;

OIKCHIBaTh U3yYEHHBIE CBOICTBA Tel U (U3NYECKUE SBICHMSI, UCIIOJIb3YS
¢usnyeckue BeIMYMHBI (CpeAHssi U MTHOBEHHAs CKOpPOCTb Teja IpH
HEPABHOMEPHOM [IBJKEHHH, YCKOpPEHHWE, MEepEeMEIIEHue, MyTh, YIJIoBas
CKOPOCTb, CHJIa TPEHUS, CHJa YNPYTOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAJEeHMs, BEC Tela, HUMIYJIbC Telld, HMITYJIbC CHIIBI,
MexaHudeckass paboTa M MOIIHOCTh, IOTEHLMAJIbHAs SHEPrus Tea,
HOJHATOIO HaJl MOBEPXHOCTBIO 3€MJIM, NMOTECHLHMAJIbHAs 3HEPIUsl CHKATOU
OPYXUHBI, KWHETUYECKas OJHEPrus, IOJHAs MEXaHWYEeCKas JHEPrus,
NEPHOJ M YacToTa KoJieOaHUM, JJIMHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeb MPEJIOMIICHUSI CPEJbl), IPU ONHUCAaHUU
OPABWIBHO TPAaKTOBaTh (PU3NYECKHI CMBICI HCIIONb3YEMBIX BEJIMYHH,
0003HAUYEHUsI M EIUHUIBI (U3NYECKUX BEIMYUH, HAXOAUTH (HOPMYIIHI,
CBSA3BIBAIOIINE JAaHHYIO (DU3UYECKYIO BEJIMUMHY C JPYTUMHU BEJIMYMHAMH,
CTPOUTH I'papvKu U3YUEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEIUYMH;



XapaKTepu30BaTh CBOMCTBA Tes, (U3MUECKUE SBICHHUS W MPOLECCHI,
UCIIOJIb3Yysl 3aKOH COXpaHEHWs] 3HEPruu, 3aKOH BCEMHPHOIO TATOTEHUS,
NPUHIMI CYNEPHO3ULMH CHJI, NPUHIUI OTHOCUTEIbHOCTH [ amuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMIYJbCa, 3aKOHBI OTPAXEHUS U
IPEJIOMJICHHS CBETA, 3aKOHBI COXPAHEHUs 3apsiJ0OBOTO U MacCOBOI'O YHCEIl
OpU AIEPHBIX PEaKUUsAX, MPU ITOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHA M 3aIIUCBIBATh €r0 MATEMATHUYECKOE BBIPAKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBAa T€JI, B TOM YHCIE U B
KOHTEKCTE CUTYyallMil IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISBISATH
OPUYUHHO--CJICJICTBEHHbIE  CBSI3M, CTPOUTh OOBsICHEHHWEe U3 2-3
JOTUYECKUX LIAroB C OMOpOi Ha 2—3 M3yUYEHHBIX CBOMCTBA (PM3HUYECKUX
ABJICHUN, (PU3NUECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3ajayd  (onmuparouiMecs Ha CcuctemMy U3 2—-3
YPaBHEHHI ), UCTIONB3Ys 3aKOHBI U (DOPMYIIbI, CBSA3BIBAIOIINE (PUZUUYECKUE
BEJIMYMHBI: HAa OCHOBE aHalM3a YCJIOBMS 3aJauyd 3alHChIBaTh KpPaTKOe
yCIIOBUE, BBISBIATH HEJAOCTAIOIINE WM M30BITOYHBIC JaHHBIC, BHIOMPATH
3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE ISl PEeLICHUs, TPOBOAUTH PACUEThI U
OLICHMBATh PEAIMCTUYHOCTh TMOJYYEHHOTO 3HAaueHUs (U3HUECKOU
BEJIMYUHBL;

pacmo3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXXHO pEIIUTh TpPH TOMOIIU
¢u3MUecKrX METO/OB, HCIIOJb3Yysl ONHUCAHHE HCCIEIOBaHUS, BBIIEISATH
poBepsieMOe  TPEJIONIOKEHUE, OLEHUBATh MPABUIBHOCTh MOPSIKA
NPOBEJICHUS  MCCIEIOBAaHUs, JleJlaTh  BBIBOJABI, HMHTEPIPETHPOBATH
pE3yNbTaThl HAOIIOICHHUI U ONIBITOB;

OPOBOAUTH OMNBITBI 1O HAOMIOAEHUIO (PU3WYECKUX SIBICHUM WU
¢uznuecknx CBOWCTB Tell (M3ydeHHE BTOpPOro 3akoHa HbproTOoHa, 3akoHa
COXpaHEHUsS] DHEPTrUH, 3aBUCUMOCTH Mepuofa KoieOaHWW MPYKUHHOTO
MasgTHUKa OT MAacChl Irpy3a M >KECTKOCTH NPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTUTY/BI MAJIBIX KOJICOAHMM, TPSIMOJIIMHEHHOE PACIIPOCTpaHEHUE CBETA,
pa3jioxeHue Oelloro cBeTa B CIEKTP, M3YUYEHHE CBOMCTB M300pa)KeHUs B
IUIOCKOM 3€pKajie U CBOWCTB H300pakeHHs NIpeaMeTa B coOuparomiei
JWH3e, HAOIOJEHUE CIUIONMIHBIX M JIMHEWYaThIX CIEKTPOB HU3ITYyUCHUS):
CaMOCTOATENTLHO COOMpaTh YCTAaHOBKY H3 HW30BITOYHOTO Habopa
o0OpyZOBaHUs, OMHUCHIBATH XOJl OMbITAa W  €ro  Pe3yJbTaThl,
(dbopMynHpOBaTH BHIBOBI

IPOBOAUTH MPU HEOOXOJUMOCTH CEPUIO MPSMBIX U3MEPEHUH, ONpeaesss
CpeqHee 3HAYeHHE H3MepsAeMoil BenuuuHbl ((OKYCHOE paccTOsHUE
cobuparoniei JIMH3bI), OOOCHOBBIBaTH BBIOOp cHoco0a U3MEpEeHus
(u3MepuTenbpHOro npudopa);



MPOBOJIUTh  UCCJICIOBAHUE 3aBUCUMOCTEN (DU3UYECKUX BEIUYUH C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHHH (3aBUCHUMOCTh MYyTH OT BPEMCHH
IIpU PAaBHOYCKOPEHHOM JIBIKCHHHU 0€3 HadallbHOM CKOPOCTH, IMepuoja
KOJIeOaHM MaTeMaTHYeCKOTO0 MasTHHUKA OT JUIMHBI HHUTH, 3aBUCHUMOCTH
yria OTpake€HUs CBETa OT yrja MajJcHUs U yIyia MpeJIOMJICHUs] OT yria
najieHus): IUJIAHUPOBATh HCCIEIOBAHUE, CaMOCTOSITEIbBHO COOUpaTh
YCTaHOBKY, (DHKCHPOBAaTh PE3yNbTaThl  IOJYYCHHOW 3aBUCHUMOCTH
bu3MYecKUX BEIMYUH B BHUJAEC TaOMUIl U rpadUKOB, J€JaTh BBIBOABI IO
pe3yabTaTaM UCCIIeI0BaHUs;

NIPOBOJAUTh KOCBEHHBIE W3MEPCHUS (PU3NYECKUX BEIUYUH (CpeaHss
CKOPOCTh M YCKOpPEHHE Tejla TMpU PABHOYCKOPEHHOM JIBH)KCHUH,
YCKOPEHHE CBOOOJTHOTO TMAaJeHUs, XECTKOCTh MPYXKHUHBI, KOIPOUIIMCHT
TPEHUSI CKOJILKEHUS, MEXaHWudeckass paboTa M MOIIHOCTh, 4YacToTa U
neproy; KoyieOaHWK MaTeMaTHYeCKOro W MPYKWHHOTO MAasTHUKOB,
ONTHYECKasl Ccujga coOuparonieid JUH3bI, PaJUOAKTUBHBIN  (DOH):
IUTAHUPOBATh HM3MEPCHHS, COOMpATh SKCICPUMCHTAIBLHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHUS, CIICIYs MPEIIOKCHHOW WHCTPYKIIMH, BBIYUCISATH
3HAUCHWE BEJIIMYUHBI M aHATM3UPOBATH TOJYUCHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPENIHOCTH U3MEPEHUH;

coOI01aTh MIpaBuiIa TEXHUKU 0€30MacCHOCTH MPH padoTe C J1ad0paToOpHBIM
000pya0BaHUEM;

paznuyaTh OCHOBHBIE TMPU3HAKKM HU3YUYEHHBIX (DU3UUYECKUX MOJeNei:
MaTepHualibHas TOYKa, a0COJIOTHO TBEPIOE TENO, TOUYECUYHBIM HCTOYHHK
CBETa, JIy4, TOHKas JMH3a, IUJIAaHETapHas MOJEJIb aTroMa, HYKJIOHHAas
MOJIeNTb AaTOMHOTO SI/Ipa;

XapaKTepu30BaTh TMPUHLMUINBI  JACHCTBUS  U3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa WX oOmucaHus (B TOM YHCIE:
CIUJOMETP, NATYMKU TOJOKEHUS, PACCTOSHUS W YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMepuckomn, (oroanmapar, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuiabCcoHa), HCHONB3YysS 3HAHUA O
CBOMCTBAaX (PU3WYECKUX SBICHUH ©  HEOOXOAUMBIE (pu3MUEcKue
3aKOHOMEPHOCTH;

UCTIOJIb30BaTh CXEMBI U CXEMATHYHBIE PHUCYHKH M3YYCHHBIX TEXHHMUYECKHUX
YCTPOMCTB, U3MEPHUTEIBHBIX MPUOOPOB M TEXHOJIOTHYECKUX MPOIIECCOB
pU penieHUuN y4eOHO--TIPAKTUYECKUX 3a/1ad, ONTUYECKUE CXEMBI s
MIOCTPOCHMS N300paKEHUH B TIJIOCKOM 3€pKajie M COOMpPArOIIeH JINH3E;
NPUBOIUTH  TpUMEPHl  (HaXoauTh  WHGOOpPMAIMIO O  MPUMEPax)
MPAKTUYECKOTO HCIIOB30BaHUA (PU3MYECKUX 3HAHUN B TOBCEIHEBHOM
XKU3HU JJ1s1 oOecrieueHus: 0€30MacHOCTH MpU OOpallleHuu ¢ npubopamu u



TEXHUYECKUMHU YCTPOICTBAMHU, COXPAHEHUs 3A0POBbS U COOJIIOICHHUS
HOPM JKOJIOTUYECKOTO TIOBEJECHUS B OKPYKAOLIEN CPEAE;

OCYLIECTBJISITh MOUCK HMHPOpMaUUU (U3HYECKOrO COJAEpKAHHUS B
HNuTepHere, caMOCTOSTENBHO (HOPMYIUPYS MOUCKOBBIN 3aMpoC, HaXOIUTh
NyTU ONpENeNeHUs: TOCTOBEPHOCTH MOJIYyYEHHON MH(OpPMAIMU Ha OCHOBE
MMEIOIINXCS 3HAHUM U JONOJHUTEIBHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MPHU BBIMOJIHEHUH YYEOHBIX 3aJaHU HAy4HO--TIOMYJISIPHYIO
AUTEepaTypy (PU3NYECKOrO  COAEp)KaHUs, CIPaBOYHbIE MaTepHalIbl,
pecypcbl cetn MIHTEpHET, BilaieTh NPUEMAMHU KOHCIIEKTUPOBAHHUS TEKCTA,
npeoOpazoBaHusi HHGOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JAPYTYIO;
co3JaBaTh COOCTBEHHBbIE MUCHbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
uHpOpPMAIIMM U3 HECKOJIBKUX HCTOYHMKOB (PU3MYECKOTO COJEpKaHuUs,
NyOJIMYHO MPEACTABIATh PE3YIbTAThl MPOSKTHON MU UCCIIEA0BATENbCKON
NEATENIbHOCTH, TMpPH 3TOM TIPaMOTHO  HCHOJIb30BaTh  M3YYEHHBIN
NOHSATUMHBIA amnmapaT W3y4aemMoro paszzena (U3MKH U COMPOBOXKIATH
BBICTYIIJICHUE TMpPE3CHTalMe ¢ y4€TOM OCOOEHHOCTEW ayauTOpUu
CBEpPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

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

Pa3nen 1. @u3uka u e€ poJib B NO3HAHUM OKPYKAIOLIEro MUpa

1.1 dusuka - HaAyKa 0 IPUPOJIE 1 Bubmiorexa [TOK
' - pupoa https://m.eds00.ru/7f416194
1.2 Ddusmyeckre BETHNUHHBI 3 1 Bubmaorexa IIOK
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METOT ITO3HAHUS 1 Bubmrorexa IIOK
' i a https://m.edsoo0.ru/7f416194
Hroro mo pazgeny 5

Pasznen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUM BellleCTBA

bu6mmoreka [JOK
2.1 CTtpoeHue Bele 2 1
TPOCHHE BeIeCtBa https://m.edso00.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 bubnmuorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIICCTBA 2 Bubmorexa OK
https://m.edso00.ru/7f416194
Utoro no pazneny 6
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
3.1 MexaHnueckoe OBIKEHUE 4 bubmnorexa [IOK

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

3.2 WNuepuus, Macca, MI0THOCTh 9 1 3 bu6mmoreka [JOK



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.edso0.ru/7f416194

bubmuoreka [JOK

. .B 2
33 (uta. Buat cin o https://m.eds00.ru/7f416194
Hroro no pazgeny 22
Paznen 4. laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPIAbIMU 3 bubnuorexa [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [{OK
4.2
Jlaprierue KuAKOCTH > https://m.eds00.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(EpHOE AaBICHHE 6 https://m.eds00.ru/7f416194
44 JlelicTBUE )KUJIKOCTH M Ta3a Ha MOTPYKEHHOE 8 5 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 22
Pa3znen 5. Padora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
>1 Pabota 1 MomHOCTS 3 https://m.eds00.ru/7f416194
bu6mmoreka [JOK
5.2 I1 5 1
POCTHIE MEXAHHSMEL https://m.eds00.ru/7f416194
5.3 MexaHudeckas SHEPTHsl 4 1 bubmorexa HOK
https://m.eds00.ru/7f416194
Utoro mno pazneny 12
PesepBHOe Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 11



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

Kosu4yecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TenjioBble siBJIeHUs
. bubnuoreka [JOK
11 C 3
TPOCHHE H CROHCTRA BEMiecTaa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 26 2 4
CIVIOBHIC MPOUCCChl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 29
Pa3znen 2. DiiekTpuyeckne 1 MATHUTHbBIE SIBJICHUS
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TEJla 5 bubnuoreka [IOK
' U WX B3aUMOJIeHCTBHIE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 1 5 Bubnmorexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SBIICHHS 5 1 bubmorera [JOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 2 6 1
JICKTPOMATHITHAN My KA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 38
PezepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 3 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

9 KUIIACC

KojaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aeoB H TeEM nudpoBLIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pazgen 1. Mexanunueckue siBJIeHUS
MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 bubmmoreka [IOK
1.1 13 1 1
ONIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 BzaumopeiicTBue e 18 2
MMONCHCTBIE T https://m.edsoo.ru/7f41a4a6
buo OK
1.3 3aKOHBI COXpaHEHUS 11 1 nomoreka L1
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 42
Paznen 2. Mexannueckne KoJ1e0aHUsS X BOJHBI
buo OK
2.1 Mexanudueckue KoJjieOaHus 7 1 uommorexa L
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHudeckue BOJIHBL. 3B 8 1
K https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pasjaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIEKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJe U 8 bubnuoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 8
Paznen 4. CBeTOBBIE SIBJEHHS
4.1 3aKOHBI pacIIPOCTPAHEHUS CBETA 5 1 bubnuorexa [IOK



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

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

bubmuoreka [JOK
4.2
JIuH3bl U onrTHYECKUE TPUOOPHI S https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4, P
3 a3JI0)KeHHE OeJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Wroro mo pazueny 13
Pa3nen 5. KBaHTOBBIE SIBJIEHUS
5.1 Hcnyckanue v NorjonieHue CBeTa aToMOM 2 bubmorera [JOK
' y m https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 C 6
TPOCHHE ATOMHOTO Hipa https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
. |
>3 AICPHEIE peaKtn o https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasznen 6. [loBTopuTe 1bHO0-00001IAK0 M MOAYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 7 bubnmuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 ximacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 7
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102



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

IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
New/m | Tema ypoka Kontposbusie | IIpakTudeckue Aara wHppoEbic
Bcero H3ydeHusi | oOpa3oBaTebHbIE
padoTsbI padoThI pecypest
Pa3nes 1. ®u3uka u e€ poJib B NO3HAHUM OKPY/KAIOIIero Mupa.
1 Uro uzyuaet pusuka. Hekotopsie 1
(uznyecKknue TEepMUHBI.
) dusnyecKkue BEIIMINHBI U HX 1
U3MepeHue.
3 [TorpentHoCTh U3MEPEHUSI. 1
JlabopaTtopHas pabota Nel
4 «OmnpeneneHue mokKa3aHui 1 1 bubmmorexa [OK
H3MEpHTENBHOTO TIPUGOpa». https://m.edsoo.ru/ff09f72a
5 ®du3zrka — HayKa o MPUPOJIE. 1
SIBieHus npupoabl.
Pa3nen 2. IlepBoHayaibHble CBEIEHUS 0 CTPOEHUM BellleCTBA.
6 Crtpoenue BemiecTBa. MoJIeKYIIbI. 1
7 JlaboparopHas padota Ne2 1 1 bubnunoreka [JOK
«M3mepeHune pazMepoB MaJIbIX TEJI». https://m.edsoo.ru/ff09fe0a
8 Juddy3us B razax, KUAKOCTIX U 1 bubnunoreka [JOK
TBEPABIX TEIaX. https://m.edsoo.ru/ff0a013e
9 BsaumHoe nputsokeHue u 1
OTTaJIKUBAHUE MOJIEKYIL.
10 ArperatHble COCTOSIHUSI BEIIECTBA. 1



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

Oco0GeHHOCTH arperaTHbIX
11 coctosiHui Boibl. O000IIeHHE TIO bubnmoreka [JOK
pazaeny: «lleppoHavyanbHbIE https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOCHUHU BEILIECTBAY.
Paznen 3. /IBu:keHue U B3auMo/ieiicTBHE TeJl.
MexaHnueckoe ABUKEHUE.
12 PaBHOMEpHOE U HEpaBHOMEPHOE brbmmorexa [OK
https://m.edsoo.ru/ff0a05c6
JIBHOKCHUE.
bubmmoreka [IOK
13 CKopocTs. EaHmIb CKOPOCTH. https://m.edsoo.ru/ff0a079c
14 Pacuer nytu 1 BpeMeHM BH>KECHMUS. bubamorexa [IOK
https://m.edsoo.ru/ff0a0ae4
15 Pemenne 3agau mmo teme: bu6mmoreka [IOK
«MexaHn4eCcKOe OBYKECHHUEY. https://m.edsoo.ru/ff0a4ee6
16 HNuepuus. Macca — Mmepa THEPTHOCTH bubnuoreka [IOK
Ted. https://m.edsoo.ru/ff0a0c10
JlabopaTtopHas pabota Ne3 bubnuoreka [IOK
17
«3MepeHune Maccol Tenna». https://m.edsoo.ru/ff0a0fee
18 JlaGopaTtopnas pabota No4
«M3mepenune oobema Tenar.
bubmuoreka [JOK
19 TLIoTHOCTS BemeCTsa. https://m.edsoo.ru/ff0al123c
20 Pacuer macchl u 00BEMa Tena Mo ero
IJIOTHOCTH.
21 Pemrenue 3amau no teme: «Pacuer
TJTIOTHOCTH BEIIECTBAY.
29 JIaGopatopHas paborta Ne5
«OnpeneneHue IOTHOCTH TBEPAOTO
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TCIa».

Pemenne 3amaua mo teme: «Pacuer

23 Macchl ¥ 00beMa Tejla 1o ero bubmorera [JOK
https://m.edsoo.ru/ff0a1778
TJTOTHOCTH.
KonTtponsHast padora Ne 1 mo teme:
24 «B3aumonerictue Tei. IoTHOCTE bubnmorexa LOK
https://m.edsoo.ru/ff0a1502
BEIIICCTBAY.

o5 Cuna. SBnenue tsarorenus. Cuna bubnuorexa [JOK
TSIKECTH. https://m.edsoo.ru/ff0al8cc

bu6moreka [IOK

26 CHa ynpyrocTH. https://m.edsoo.ru/ff0a1778
CBs3b MEXKTY CUIION TSKECTH U

97 Maccoii Tena. Bec tema. Cuna bu6moreka [IOK
TSOKECTH Ha JPYrUX IUIaHEeTax. https://m.edsoo.ru/ff0ala70
Jnnamomerp.

JlabopaTtopnast pabota Ne6

28 «["pagyupoBaHue MPYyKUHBI U
U3MEPEHUE CUIT TUHAMOMETPOM.

CrnoxxeHue IByX CHJI, HallpaBJIEHHBIX

29 10 OJTHOM TIPSIMOIA.
PaBHOfielicTBYOIIIAs CHJIA.

30 Cuna TpeHus u e€ Buapl. TpeHue B bubnunoreka [JOK
MPUPOJIE U TEXHUKE. https://m.edsoo.ru/ff0alb9c
JlaGopaTtopnas pabota No7
«3yueHne 3aBUCUMOCTHU CHIIBI

bu6mmoreka [JOK
31 TPEHUSI CKOJIBXKEHUS OT CHJIbI

JAABJICHUSA U XapaKTepa
COIIPUKACAIOIIUXCS HOBerHOCTeI\/'I».

https://m.edsoo.ru/ff0alcc8
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Pemenue 3a1au o remam: «Bec
39 tenay, «['paduueckoe nzodpaxxeHue 1 bubmuorexa [IOK
cuy, «Cunbly, «PaBHOAEHCTBYIOMIA https://m.edsoo.ru/ff0alde0
CHII».
KonTtposneHast padota Ne2 mo remam:
33 «Bec tena. I'paduueckoe 1
n3o0pakeHue cuit. CHIb.
Pasnen 4. laBjienue TBEPABIX TeJl, sKHAKOCTEH M ra30B.
34 Hasnenue. CiocoObl yMEHBIICHUS 1 1 bubnuoreka [JOK
YBEITUYECHUS JaBICHUS. https://m.edsoo.ru/ff0a20a6
JlaBnenue raza. 3aBUCUMOCTD
35 aBJICHUs raza oT 00bEMa 1 bubmorexa OK
o ’ https://m.edsoo.ru/ff0a2376
TEMIIEPATYPHI.
[Tepenaua naBiieHust TBEPABIMU
36 Tenr;nfn mi KOCTSIMH H f:?;aMI/I 1 bubmorexa IOK
> A ’ https://m.edsoo.ru/ff0a25b0
3akoH [lackais.
JlaBneHue B )KUJIKOCTH U Tase,
37 BBI3BAHHOC JICCTBHEM CHJIBI 1 bubmorera [JOK
A https://m.edsoo.ru/ff0a2718
TSKECTH.
38 Pemenne 3agau mo teme: «/laBaenue 1 bubnuoreka [JOK
B JKHJIKOCTH U rase. 3axkoH Ilackamnsay. https://m.edsoo.ru/ff0a2826
bubmuoreka [JOK
39 Coo01maronmecs CoCcybl. 1
HHarot A https://m.edsoo.ru/ff0a2970
Bec Bo3nyxa. AtmMocdepHoe bubnunoreka [JOK
40 1
JaBJICHUE. https://m.edsoo.ru/ff0a2b5a
41 N3mepenue atmochepHOTro 1 bubnunoreka [JOK
nasienus. OnelT Toppuuenn. https://m.edsoo.ru/ff0a2da8
42 Atmocdepa 3eMiH U IpUYHUHBL €€ 1 bubnuoreka [IOK
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CYLIECTBOBaHMS.

https://m.edsoo.ru/ff0a2b5a

Bapomerp-anepous. AtmocdepHoe

bubmuoreka [JOK

43
JIABJICHUE HA Pa3JIUYHbIX BBICOTAX. https://m.edsoo.ru/ff0a2fc4
3aBHCUMOCTH aTMOC(EPHOTO
44 JaBJIEHUS OT BEICOTEI HAJl YPOBHEM bubnmorexa LHOK
P https://m.edsoo.ru/ff0a2fc4
MODSL.
45 Manowmertpsl. [lopuiaeBoi
SKHJIKOCTHBII HacoC.
46 I'mapaBnudeckuii mpecc bubmiorexa HOK
b pecc. https://m.edsoo.ru/ff0a3136
47 Pemmenue 3amay mo reme:.
«ATMochepHoe JaBIeHne»
JlelicTBUE )KUJIKOCTH U Ta3a Ha
48 nor €HHO€E B HUX TEJO bubmorexa [OK
Py ) https://m.edsoo.ru/ff0a3276
ApxuMenoBa cuia.
JlabopaTtopnas pabota Ne§
49 «OnpeneneHre BhITATKUBAOIICH bu6mmoreka [IOK
CHUJIBI, ICCTBYIOILICH HA TEJIO, https://m.edsoo.ru/ff0a33fc
MOTPY>KEHHOE B JKHJIKOCTH»
50 I1naBanue tedm. bubmnorexa [TOK
https://m.edsoo.ru/ff0a3a96
JlaGoparopnas padora Ne9
PaTopHAt p N bubmuoreka [JOK
51 «BblsicHeHUE YCIOBHIA MIaBaHUS
https://m.edsoo.ru/ff0a3514
Tena B KUIKOCTHY.
52 [InaBanue cynos. Bo3nyxomiaBanue.
53 Pemenue 3anau no teme: «IlnaBanue bubmuoreka [JOK
cynoB. Bo3ayxonnaBanue». https://m.edsoo.ru/ff0a3654
54 Pemenue 3agau o teme: «JlaBieHne
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TBEPBIX TEJ, KUAKOCTEH U ra30B».
Kontponsnas padora Ne3 o teme:

55 «/laBneHue TBEpAbIX TEN, KUIKOCTEN

Y Ta30BY.
Pa3nea 5. PaGora u MomHOCTb. DHeprus.
bu6mmoreka [IOK

% Mexaririeckas pagota. https://m.edsoo.ru/ff0a3fg82

bubmmoreka [{OK

>7 MoIHOCTE. EAMHHIE! MOWHOCTH. https://m.edsoo.ru/ff0a3f82

58 [IpocTeie Mexanu3msl. Peryar.

PaBHOBecue cuit Ha peiyare.

59 MowmeHT cuiibl. Peluaru B TEXHUKE, bu6moreka [IOK
OBITY ¥ TIPUPOJIC. https://m.edsoo.ru/ff0a478e
JlabopaTtopnast pa6ota Ne 10

60 «BpIsiIcCHEHUE YCIIOBHSI paBHOBECHS
phIuara».

61 brnoxku. «3o050T0€ TpaBUIIO» bubnuoreka [JOK
MEXaHUKH. https://m.edsoo.ru/ff0a48a6
Koaddumment monesnoro aeicTeus

62 MexaHusma. JlaboparopHas padora
Noll «Onpenenenune KITJ]

HAKJIOHHOH TIOCKOCTH.

63 Pemenue 3agau no teme: «Pabora, bubmuoreka [JOK
MoIIHOCTh, KIT/I». https://m.edsoo.ru/ff0a4c48
MexaHnudeckasi JHEpTHs.

64 Kunernueckasd u moTeHIMaIbHAS bubmnorexa [IOK

https://m.edsoo.ru/ff0a4252
SHEprusl.
65 3aKOH COXpPaHEHHs MEXaHUUECKON bubnuoreka [IOK
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JHEPIHUH. https://m.edsoo.ru/ff0a4360
66 Pemenue 3amau mo teme: «Pabora u 1 bubmuoreka [JOK
MOIIIHOCTb. DHEPIrUsi». https://m.edsoo.ru/ff0a4ffe
67 KonTpoasHas padora Ne4 mo teme: 1
«PaboTa ¥ MOITHOCTh. DHEPTHSI.
68 HroroBoe moBTopeHMe 1Mo TeMe: 1
«PaboTta. MomHOCTb. DHEPrusi».
OBIIEE KOJIJMYECTBO YACOB I10 68 11

[TPOTPAMME
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8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tewa ypoka Bcero Kontpoabusie | Hpaxririeckie u3yuyeHusi | odOpa3zoBaTejibHbIE
padoTsbI padoThI pecypest
Paznen 1. TenioBble siBiaeHHS.
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX ozmrible 1 bubnuotexa LIOK
https://m.edsoo.ru/ff0a5256
MTOATBEPIKICHUS.
bu6moreka [IOK
2 Kpucrannumueckue u amopgHsble Tena. 1 httos://m.edsoo.ru/Ff0a5800
3 CMaurBaHuE U KallWJUSIPHOCTb. 1 bubnuoreka [IOK
[ToBepXHOCTHOE HATSKEHHUE. https://m.edsoo.ru/ff0a5530
Temnepatypa. CBs3b TEMIIEpaTyphl CO
4 CKOPOCTBIO TEIJIOBOTO JIBFXKCHUS 1
YacTHULI.
5 JlaGopaTtopnast padota Nel «M3yueHue 1 1
yCTPOMCTBA KaJIOpUMETPa».
6 Bayrpennsis sueprus. CriocoOb1 1 bubnuoreka [JOK
W3MEHEHUs BHYTPEHHEHN YHEPTUU. https://m.edsoo.ru/ff0a5c60
bubmuoreka [JOK
! TennonposoAHoCTE. 1 https://m.edsoo.ru/ff0a6412
bubmuoreka [JOK
8 Kommekips. L https://m.edsoo.ru/ff0a540e
9 Nznyuenne. 1
10 KonuuecTBo TennoTel. Y nenpHas 1 bubmuoreka [JOK

TCIINIOCMKOCTbD.

https://m.edsoo.ru/ff0a6976



https://m.edsoo.ru/ff0a5256
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Pacuer xonudecTBa TEILIOTHI,

11 HEO0OXO0IMMOTO ISl HATPEBAHHMSI TEIa
Y BBIJICJISIEMOTO UM TPU OXJIAXKICHUU.

12 VYpaBHEHHE TEIIOBOTO OalaHca. bubnuorexa [JOK
TemooOMeH ¥ TEIJIOBOE paBHOBECHE. https://m.edsoo.ru/ff0a7088
Jlaboparopuas padota Ne2

13 «MccnenoBanue sSBICHUS bubmmoreka [IOK
TEII000MeHa MPU CMELIUBAaHUU https://m.edsoo.ru/ff0a6a98
XOJIOJTHOW U TOPSTYEH BOIBI».

Pemenue 3aga4 Ha onpeneneHue
14 KOJINYECTBA TEIJIOTHI IIPU HArPEBAHUU bubamorexa [IOK
https://m.edsoo.ru/ff0a5a26
1 OXJIQXKICHUH TeJa.
JlabopaTtopHnas pabota Ne3
15 «OmnpeneneHue yneabHON bubmorexa LOK
https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BEILIECTBa».

16 DHeprus TOIMBa. Y enbHas TemioTa bubnuoreka [JOK
CrOpaHwusl. https://m.edsoo.ru/ff0a7b5a

17 Pemenne 3agau o teme: «TemnaoBeie bubnuoreka [JOK
SIBJICHUS». https://m.edsoo.ru/ff0a65c0

18 KontponbHas padorta Nel no teme: bubnunoreka [JOK
«TennoBbIe SABICHUS. https://m.edsoo.ru/ff0acc5e

19 [LinaBnenue u oTBEpAEBaHUE bubnunoreka [JOK
KPUCTAJUIMYECKUX Te. https://m.edsoo.ru/ff0a71d2

20 V nenpHasg TEINIOoTa IJIaBJIEHUS. Bubmiorexa OK

https://m.edsoo.ru/ff0a72fe

21 [TapooGpazoBaHue U KOHIEHCAIUS. bubnuoreka [IOK
Hcnapenue. https://m.edsoo.ru/ff0a740c

22 BnaxHocTh Bo3yxa. bubnuoreka [IOK
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https://m.edsoo.ru/ff0a7628

23

Jlaboparopuas padota Ned
«OmnpeneneHne BIaKHOCTH BO3IyXay.

24

Kunienne. Y genbHas temiora
mapooOpa3oBaHus M KOHICHCAIIHH.
3aBUCUMOCTD TEMIIEPATYPHI KHIICHHS
OT aTMOC(EpHOTO JTaBIICHUSI.

bub6mmoreka [{OK
https://m.edsoo.ru/ff0a786¢

25

[IpuHIMIBI pabOTHI TETIIOBBIX
nsurateneif. [lapoBas TypOuHa.
JIBurarens BHYyTPEHHETO CTOPAHMUS.

26

KII/I TermmoBoro aBuratens.
TertoBble IBUTATENH U 3aIATA
OKpYXKarollel Cpeibl.

bu6moreka [IOK
https://m.edsoo.ru/ff0a7c7c

27

3aKOH COXpaHEHUS U MPEBPALICHUS
SHEPrUM B TEIUIOBBIX MPOIIECCaX.

28

Pemenue 3agay nmo teme. «3menenue
arperaTHbIX COCTOSTHUI BEIIECTBAY.

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

29

KontponbHas padorta Ne2 no teme:
«3MeHeHne arperaTHbIX COCTOSTHUI
BEIL[ECTBA».

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

Paznea 2. DiekTpudecKue 1 MATHUTHbBIE SIBJICHUS .

DnexTpusainus Tein. J[Ba poga

30 ANEKTPUUYCCKUX 3aPS/IOB.
31 Dnekrpockortl. [TpoBoiHUKY 1
HEMPOBOJHHUKH dJIEKTPHYECTBA.
39 B3anmMopelicTBre 3apsyKeHHBIX TEIl. bu6mmoreka [JOK
3axoH Kyiona. https://m.edsoo.ru/ff0a87e4
33 JlenuMOoCTh 3JIEKTPUUYECKOTO 3apsiia
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DnemMeHTapHBbIN 3aps.

34 Crpoenne atoma bubmiorexa LIOK
p ' https://m.edsoo.ru/ff0a8ef6
OObscHEHUE TEKTPUUECKUX SBICHUI.
35 3aK0oH COXpaHEHUs ICKTPUIECKOTO bubmorexa LHOK
P p https://m.edsoo.ru/ff0a8a0la
3apsa.
Cratuueckoe 3JIeKTPUIECTBO, €TO

36 €T W MCIIOJIb30BaHKE B OBITY U bubmorexa HOK
yi Y https://m.edsoo.ru/ff0a90cc
TEXHHKE.

DIIEKTPUYECKHUN TOK, YCIIOBHS €T0
37 cymiecTBoBaHUs. VICTOYHHKHN bubmorexa TOK
ym ’ https://m.edsoo.ru/ff0a95a4
ANEKTPUIECKOTO TOKA.

38 DneKkTpruYecKas 1enb U €€ COCTaBHbIC
YacTH.

39 DIJIEKTPUYECKHUI TOK B METajIax. bubnuoreka [IOK
JlelicTBUA 3IIEKTPUYECKOTO TOKA. https://m.edsoo.ru/ff0a9838

40 Cuna Toka. I3mepeHne Criibl TOKa.

JlabopaTtopnas padora Ne5 «CbHopka

41 AJIEKTPUYECKOH LIETH U U3MEPEHUE bubnunoreka [JOK
CHUJIbI TOKA B €€ Pa3IMYHbIX https://m.edsoo.ru/ff0a8bd6
y4acTKax».

42 DIEKTPUYECKOE HAIPSKEHUE. bubnunoreka [JOK
BosbsT™eTp. https://m.edsoo.ru/ff0a96b2
JlaboparopHas padota Ne6
«3mepeHne HanpsDKEHUsS Ha

bu6mmoreka [JOK
43 Pa3IUYHBIX Y4aCTKax

MOCJIeI0BaTEIbHOM BHCKTqueCKOﬁ
OCII».

https://m.edsoo.ru/ff0a9e14
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44 CornpoTuBiieHHE MPOBOAHUKA. 3aKOH bubnmoreka [JOK
Oma a5 ygacTka LeMnH. https://m.edsoo.ru/ff0aa738

45 Pacuer conpoTuBiieHns IPOBOIHUKA. bubnuorexa [JOK
VY enpHO€ CONpPOTHUBIICHUE. https://m.edsoo.ru/ff0aad4a
Peocrar. Pacuer conpotuBneHus

46 MIPOBOJIHUKA, CHJIBI TOKA U bubmorexa LHOK

p ’ https://m.edsoo.ru/ff0aa738
HaIPsHKEHUS.
JlabopaTtopnast pabota No7

47 «3Mepenne COnpOTUBIICHUS bubnuorexa [JOK
MpOBOJIHMKA. M3ydyeHne npuHIuna https://m.edsoo.ru/ff0aa04e
JIEWCTBUS pEOCTaTa.

48 TlocnenoBaTenprHOE COETMHEHNE
MIPOBOTHUKOB.

49 [TapannensHO€ coeMHEHUE bubnuoreka [IOK
MPOBOTHUKOB. https://m.edsoo.ru/ff0aaa58
JlaboparopHas padota Ne§ «l3yuenue

50 na anJIeHEHOPOpCOG,HI/IHeHI/IH a bubmmorexa LOK

P https://m.edsoo.ru/ff0aadle
MIPOBOTHUKOB.
Pemenue 3a1ay Ha IpUMEeHEeHHE
51 3akoHa Oma 11d pasiInyHoro Eubmorexa HOK
P https://m.edsoo.ru/ff0aaf8a
COEIMHEHUS MPOBOIHUKOB.

59 PaGoTta 1 MOILITHOCTB AIIEKTPUIECKOTO bubnunoreka [JOK
ToKa. 3akoH Jlxoynsa-Jlenna. https://m.edsoo.ru/ff0ab124
JlabopaTtopnas pabora Ne9

53 «Om I;z[enzHHelfwomHOCTH 1 pabOoThI bubmorexa [IOK

p . p https://m.edsoo.ru/ff0ab3e0
TOKA B 3JIEKTPUUYECKOH JIaMIIe».
54 DneKTpUUYecKue IenH 1 MoTpeOuTenu bubnunoreka [JOK

3JIEKTPUYECKON SHEPTUU B OBITY.

https://m.edsoo.ru/ff0ab660
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Kopotkoe 3ambikanue.

[ToaroToBka K KOHTPOJLHOM paboTe
10 TEMC. «BHCKTPI/I‘-ICCKI/IC 3apAdbl.

55 3apsoKeHHBIE TEIa U UX bubnmorexa LOK
P B . https://m.edsoo.ru/ff0abd2c
B3auMoeicTus. [locToIHHEBIN
JIEKTPUIECKUN TOK».
Kontponbnas pabora Ne4 no teme:
«DNIEKTPUUECKHE 3apsi/Ibl.
bubmmoreka [{OK
56 3apshDKeHHBIC Tela U UX
. . https://m.edsoo.ru/ff0abea8
B3auMoeiicteus. [1locToOAHHEBIN
ANEKTPUUECKUN TOK».
57 ITocTosTHHBIE MATHUTEL, KX
B3auMoJeiicTBHe. MarauTHoe IoJIeE.
MarauTHO€ 10Jie MPOBOIHUKOB C
bu6moreka [IOK
58 TOKOM U HOCTOSIHHBIX MAarHUTOB.
https://m.edsoo.ru/ff0ac3d0
MarauTHbIE JIMHUH.
59 MarauTHO€ 1oJie KaTYIIKHA C TOKOM. bubnuoreka [IOK
DJIEKTPOMArHuThl U UX MPUMEHEHHE. https://m.edsoo.ru/ff0acld2
bu6mmoreka [JOK
60 MaruuTtHoe 1moJie 3eMIIn.
https://m.edsoo.ru/ff0ac74a
JleiicTBe MarHUTHOTO IOJIS Ha
61 MIPOBOJJHUK C TOKOM. IIPABHUJIIO JIEBOH bubmorexa LOK
POBOA T p https://m.edsoo.ru/ff0acdc6
PYKHU. DIEKTPUYECKUN IBUTATEb.
62 NHaayknys MarHuTHOTO MOJIA. bu6mmoreka [JOK
MarHuTHBIN IOTOK. https://m.edsoo.ru/ff0acOba
63 SIBIIEeHME DIEKTPOMATHUTHOU
nHaykuuu. [Ipasuno Jlenna.
64 JIaGopatopHnas pa6ora NelO bubnuoreka [IOK
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https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac0ba

«3ydeHue sBICHUA
3IEKTPOMArHUTHOM MHIYKLIHU».

https://m.edsoo.ru/ff0ac86¢c

Dnekrporeneparop. CrocoOsl
MOJIY4YEHUS NIEKTPUUECKON SHEPIUU.

65 1
DIEeKTPOCTAHIIUU Ha BO30OHOBIISIEMBIX
HWCTOYHHUKAX SHEPTUH.
Pemrenue 3amayg nmo reme:
66 1
«MaruuTHbIe IBJICHUSY.
67 KonTponbnas pabora Ne4 no teme: 1 bubnuorexa [JOK
«MaruuTHbIe SIBJIICHUSY. https://m.edsoo.ru/ff0ach14
68 HToroBoe moBTOpeHME MO TEME: 1
«MaruuTHeble SIBJICHUSY.
OBIIEE KOJIMYECTBO YACOB I10 68 10

I[TPOTPAMME



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

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
New/m | Tema ypoka Kontposbubie | IIpakTHueckue Aara wHppoEbie
Bcero H3y4eHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
Pa3nen 1. Mexannueckue siBJI€HUS.

1 MarepuanbHas Touka. Cuctema 1

oTcyeTa.
bu6moreka [IOK

2 Hepemererite. L https://m.edsoo.ru/ff0ad474

3 Onpenenenne KOOPAMHATHI 1
JBUOKYIIETOCS Tela.

4 PaBHOMEpHOE NpAMOJIMHETHOE 1 bubnuoreka [IOK
NIBIDKECHUE. https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsAMoJIMHEITHOE

5 nekeHne. CpeqHsisi © MTHOBEHHAS 1
CKOPOCTb.

[IpsimonrHelHOE PaBHOYCKOPEHHOE bubnnoreka [JOK

6 1
JIBI)KEHUE. Y CKOPEHHE. https://m.edsoo.ru/ff0ad8d4
CkopocTh NPSMOJIMHENHOTO

7 PaBHOYCKOPEHHOTO JBHKEHUS. 1
I'paduk ckopocTw.

[lepememenue Tena npu

8 MPSMOJIUHEIHOM PaBHOYCKOPEHHOM 1
JIBUKEHUH.

9 JIaGopatopHnas pabora Nel 1 1 bubnuorexa [IOK
«HMccnenoBanre paBHOYCKOPEHHOTO https://m.edsoo.ru/ff0adb18



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

JIBIKEHUA 0e3 HadaIbHOM
CKOPOCTH.

PaBHOMEpHOE NBHXKEHHE 11O
okpyxHocTu. Ilepron n gacrora

bubmmoreka [{OK

10 oOpamenus. JInHeliHas ¥ yrioBas https://m.edsoo.ru/ff0ael76
CKOPOCTH.

11 OTHOCHUTENBHOCTD JIBHYKCHUS.

12 Pemenne 3agau mo teme: bubmmoreka [{OK
«KnHematuka». https://m.edsoo.ru/ff0c245a

13 KounTtponbnas pabora Nel no teme: bubnuoreka [IOK
«Knnematuka». https://m.edsoo.ru/ff0c2572

14 [IepBsiit 3ak0H HeroToHa. Bexrop bubnuoreka [IOK
CHUJIBI. https://m.edsoo.ru/ff0ae612

15 Bropoii 3akon HeroTona. bubnuoreka [IOK
PaBHOfelicTBYIOIIIAs CHIIA. https://m.edsoo.ru/ff0ae72a

16 Tperwnii 3akoH HproToHA. bubnuoreka [IOK
Cynepno3unust CHi. https://m.edsoo.ru/ff0ae982

bu6mmoreka [JOK

17 CBobogroe nazene. https://m.edsoo.ru/ff0aeb6c
Cuna TspKeCcTH M 3aKOH BCEMHUPHOTO

18 TATOTEHUS. Y CKOpEHUE CBOOOIHOTO bubmmorexa [TOK

https://m.edsoo.ru/ff0af044

MaJCHHUS.

19 YckopeHnue cBOOOAHOTO NaIeHUs Ha bubnnoreka [JOK
3eMJie U IpyruX HeOeCHBIX Telax. https://m.edsoo.ru/ff0af5f8
JIaGopatopHas pabota Ne2

20 «3mepenune yckopeHusi CBOOOHOTO
MaJCHUS.

21 Cuna ynpyrocru. 3akoH ['yka. bubnuorexa [IOK



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8

https://m.edsoo.ru/ff0aeca2

Jlaboparopnas pabota Ne3

22 «O1mpenenenne KeCTKOCTH bubnmorexa LOK
p https://m.edsoo.ru/ff0aee28
MIPYKUHBD).
Bec tena, nuxkyierocs ¢ bubnuorexa [JOK
23
YCKOPEHHEM. https://m.edsoo.ru/ff0af8be
bubmmoreka [{OK
24 C .
118 TpeHitA https://m.edsoo.ru/ff0af738
Pemrenne 3aga4 no teme: «3aKoHbBI
25 Herotona. Cuna octu. Criia bubmorexa HOK
' yHpyr ’ https://m.edsoo.ru/ff0afb8e
TPECHHSI».
26 JInHaMHKa KpUBOJIMHENHOTO bubnuoreka [IOK
JIBYKEHUS. https://m.edsoo.ru/ff0afa26
97 ITepBast kKocMuUecKasi CKOPOCTb. bubnuoreka [IOK
HeBecomocTh 1 meperpys3ku. https://m.edsoo.ru/ff0af33c
PaBHOBeCHe MaTepraIbHON TOYKH.
AOGCOTFOTHO TBEPIOE TEIIO. bubnuoreka [IOK
28 N
PaBHOBecue TBEpIOTO TEINA C https://m.edsoo.ru/ff0afe36
3aKpEeIIEHHOW OChIO BpalllEHUSI.
29 MowmeHT cuibl. LleHTp TsKecTH.
30 Pemenne 3amaq mo teme: «KMOMEHT bubmuoreka [JOK
cunel. L{eHTp TsKECTH». https://m.edsoo.ru/ff0b02b4
Pemenue 3amay no teme:
31 «MexaHHYecKOe JIBHKCHHE bubmmorexa [JOK
. A ’ https://m.edsoo.ru/ff0b0408
B3aumoneiictBue tem».
Nmnynsc tena. UMITynsc CUIIBL.
bu6mmoreka [JOK
32 3aKOH COXpaHEHHs UMITYyJIbCa.

Yupyroe u Heynpyroe

https://m.edsoo.ru/ffOb07fa



https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b07fa

B3aHMO/ICHCTBUE.
33 Pemenue 3amau o teme: «3aKkoH bubmuoreka [JOK
COXpaHEHUsI UMITYJIbCa». https://m.edsoo.ru/ff0b096¢c
34 PeakTuBHOE NBMXKEHUE B IPUPOJE U
TEXHUKE.
bubmmoreka [{OK
35 Mexanudeckas padoTa U MOIITHOCTbD.
p IH https://m.edsoo.ru/ff0b0a84
36 PabGoTta cuibl TSDKECTH, CHITBI bubmmoreka [{OK
YIOPYTOCTH U CHJIBI TPEHHUS. https://m.edsoo.ru/ff0b0db8
37 Pemenue 3ama4 Ha onpeneneHre
paboTHI ¥ MOIITHOCTH.
38 CBs13b SHEpruu 1 paboThI.
[TorenumansHas 3HEPTHUS.
39 Kunernueckas sueprus. Teopema o bubnuoreka [IOK
KUHETUYECKON SHEPIUH. https://m.edsoo.ru/ff0b0c32
40 3aKOH COXpaHEHUs SHEPTHUH B
MEXaHHKE.
Pemrenue 3amay mo reme:
41 «MexaHnyecKoe NBIKEHNE Eubmorexa HOK
N ’ https://m.edsoo.ru/ff0b12fe
B3anmonericTBue Tea».
KonTtponbnas padora Ne2 o teme:
bubnuoreka [JOK
42 «MexaHn4ecKoe NBUKEHUE.
. https://m.edsoo.ru/ffOb06ec
B3anmopaericTBue Tea».
Pa3pen 2. Mexannyeckue Ko0J1e0aHusI M BOJIHBI.
KonebarenbHoe ABMIKECHHE. bu6mmoreka [JOK
43
CB00OOgHBIE KOJIEOAHUS. https://m.edsoo.ru/ff0b1858
44 BennunHzbl, Xapakrepusyronme bubnuorexa [IOK
KoJIe0aTEIbHOE ABHKEHNE. https://m.edsoo.ru/ff0b197a



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/ff0b06ec
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b197a

45

I"apmonmnueckue KoaedaHusl.

46

JlaboparopHas padota Ned
«HMccnenoBanue 3aBUCUMOCTH
Mepuoaa U 4aCTOThl CBOOOTHBIX
KOJIcOaHU HUTSIHOTO MasTHUKA OT
€ro JUTUHBI».

bubmmoreka [{OK
https://m.edsoo.ru/ff0blaec

47

3aTyxaroiue KojeoaHusl.
BoinyxeHHbie KoeOaHusl.
Pesonanc.

bubmmoreka [{OK
https://m.edsoo.ru/ff0b20f0

48

[IpeBpamienue 3HEpruym npu
MEXaHUYECKUX KOJIEOaHUIX.

49

Pemenue 3amay mo reme:
«Komnebanusa».

bu6moreka [IOK
https://m.edsoo.ru/ff0b197a

50

Mexannueckue BoiHEI. CBOMCTBA
MeXaHU4YeCKUX BOJH. [IpogonpHbIe 1
TOTIEPEYHBIC BOJTHBI.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b21fe

51

Jnuna BosiHbl. CKOPOCTh
pacnpocTpaHeHus BOJIH.

52

Hctounuku 3ByKa. 3ByKOBbIE
KoJieOaHusl.

53

BricoTa, TeMOp ¥ TPOMKOCTH 3BYKa.

54

PaCHpOCTpaHeHI/IC 3BYKa. 3BYKOBHG
BOJIHBI.

55

OtpaxeHnue 3Byka. 3ByKOBOI
pPE30HAHC.

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

56

[ToaroToBka K KOHTPOJBHOM paboTe
1o TeMme: «MexaHndecKue KoJeOaHus
U BOJIHBI».

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b25f0



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

KonTtponrsHas paboTa o teme:
57 «3aKOHBI COXpaHEHHUS.
MexaHn4ecKue KoJIeOaHus 1
BOJIHBI».
Pa3nen 3. DJIeKTPOMarHuTHOE TMOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
Hcrounuku ceera. [Ipsmonuneitnoe
58 pacripocTpaHeHue CBeTa. 3aTMECHHUS bubmorexa HOK
https://m.edsoo.ru/ffOb3658
Connua u JIyHsl.
3aKOH OTpaKE€HUS CBETa. 3epKaja.
59 Pemenue 3a1a4 Ha MpUMEHEHHE bubnmorexa LOK
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHHSI CBETA.
60 [Ipenomiienne cera. 3akoH bubnuoreka [IOK
MIPENOMIIEHHUS CBETA. https://m.edsoo.ru/ffOb3aea
[TosiHOE BHYTpEHHEE OTpAKEHUE
61 cBeTa. Mcmonp3oBaHue MOJTHOTO bubmuorexa [JOK
BHYTPEHHETO OTPAKCHUS B https://m.edsoo.ru/ff0b3c5¢c
OTITUYECKUX CBETOBOJIAX.
62 Penienue 3a1a4 Ha OTpaxeHHE U
MpeJOMIICHHE CBETA.
bu6mmoreka [JOK
63 JIuu3el. OnTUyecKas cujia JIMH3BI. httos://m.edsoo.ru/ffOb3f2c
64 [TocTpoenne n300paxeHU B TUH3AX. bubmorexa HOK
https://m.edsoo.ru/ff0b444a
JlaGopaTopHas pabota No5
65 «M3ydyeHune cBONCTB U300pakeHUs B bubnuoreka [IOK
coOuparomeii aun3e. M3mepenue https://m.edsoo.ru/ff0b4206
ONTUYECKOM CHUITBI TMH3BI».

Pa3znea 4.

CBeTOBbBIC IBJICHUA.



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

I'ma3 kak onTUYeckas CHUCTEMa.

bubmuoreka [JOK

06 3penue. https://m.edsoo.ru/ff0b4684

bubmmoreka [{OK

67 OnTHyeckue TMH30BbIE TPUOOPBI. https://m.edsoo.ru/ffoc0aTe

68 CBolicTBa AIIEKTPOMATHUTHBIX BOJIH.

WuTepdepennms. Audpakius.

69 ®@u3NYeCcKui CMBICT TTOKa3aTes bubmmoreka [{OK
MIPEIOMIICHHS. https://m.edsoo.ru/ff0b2c6c
Pa3noxxenue 6enoro cBeTa B CIIEKTP.

70 Omnbrter HetoToHa. CrioxkeHue bubmuorexa [JOK
CIEKTpaJbHBIX IIBETOB. /[ucnepcus https://m.edsoo.ru/ff0c0f4c
CBeTa.

71 THUIBI ONTUYECKUX CIEKTPOB.

JlabopaTtopnast pabota Ne6

72 «HaOironenne CIuIomHOro u
JUHENYaThIX CIIEKTPOB UCITYCKAHS».

73 DIJIEKTPOMArHuTHOE MOJIE. bubnuoreka [IOK
DJIEKTPOMArHUTHBIEC BOJIHBI. https://m.edsoo.ru/ff0b2abe
[Ikana 3eKTpPOMarHUTHBIX BOJIH.

74 Hcnonb30BaHue 31eKTPOMArHUTHBIX Bubmmorexa LIOK

N https://m.edsoo.ru/ff0b2fe6
BOJIH ISl COTOBOH CBSI3H.
DneKTpOMarHUTHasl IPUPOJA CBETA.
75 CKOpOI():TL CBETA. Boml;)osmz CBOICTBA bubmmorexa [JOK
https://m.edsoo.ru/ff0b31d0
CBeTa.
Pemrenne 3agau no reme: «CBETOBBIE

76 SIBJICHUA. DJIEKTPOMAarHUTHbIE
BOJIHBI».

7 Pemenne 3agau mo Teme: «CBETOBBIC bu6mmoreka [JOK



https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b31d0

SIBJCHUS. DJIEKTPOMArHUTHBIC https://m.edsoo.ru/ff0c0e2a
BOJIHBI».
KonTtposnsHast padota Ne4 mo teme:
78 «CBeTOBBIC SBJICHUS.
DNEeKTPOMarHUTHBIE BOJHBIY.
Pa3nen 5. KBaHTOBBIE SIBJIEHUS.
bubmmoreka [{OK
79 PamgmoaktuBHOCTE. MOI€IM aTOMOB. htts://m.eds00.ru/fOC1672
[Tornomenue u ucmyckaHue cBeTa
80 aTomamu. [TpoucxoxaeHne bubmorexa HOK
N https://m.edsoo.ru/ff0c12a8
JTUHEWYATHIX CIIEKTPOB.
PannoakTuBHBIC MpeBpaIeHus
81 ATOMHBIX s7iep. 3aKOH
pPaIoaKTUBOTO pacraja.
JlaGopaTtopnast pabota No7
82 «/3mMepeHune eCTeCTBEHHOTO bubmorexa IOK
https://m.edsoo.ru/ff0c144c
paguanmoHHOro (hoHa T03UMETPOM.
83 DKCIEpUMEHTAIIBHBIE METOIbI bubnnoreka [JOK
HUCCIIEIOBAHUS YaCTHII. https://m.edsoo.ru/ff0c1550
84 CocTtaB aTOMHOTO sifjpa. SaepHeie bubmuoreka [JOK
CHUJIBI. https://m.edsoo.ru/ff0c18ac
bubmuoreka [JOK
85 dmeprus ceAsH. Jlegext mace. https://m.edsoo.ru/ff0clald
86 Pemenne 3a1au o teme: bubnuoreka [JOK
«PannoakTUBHBIE PEBPALLICHUS. https://m.edsoo.ru/ff0clb4a
87 Henenue siaep ypana. Llennas
peakuus.
88 Pemenue 3agau o teme: «Snepuoie



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a

peaxkumu».
Jlaboparopuas pabota Ne 8
89 «M3y4ueHne eNeHus saapa ypaHa 1o bubmorexa LHOK
Y https.//m.edsoo.ru/ff0c2126
dororpadun TPEKOB».
SInepusiii peaktop. [IpeoOpazoBanue
90 BH ; eHHepﬁ JHE II)‘I/II/II;TON?HI)IX e bubnmorexa LOK
yIp p p https://m.edsoo.ru/ff0c1c58
B JJICKTPUUYECKYIO SHEPTHIO.
JlabopaTtopnast pabota Ne9
91 «M3ydeHune TpeKoB 3apsHKEHHBIX brbmmorexa [OK
ya https://m.edsoo.ru/ffOcld7a
YaCTHUII 10 TOTOBBIM (QoTOorpadusim».
Snepnas sHepretuka. JleficTBus
92 PaIMOaKTUBHBIX H3TyYCHUN Ha
JKUBBIC OPTaHU3MBI.
93 TepmosimepHas peakius bubmorera [IOK
PMOSIEPHa PEaKIii. https://m.edsoo.ru/ff0c1e88
[ToaroroBka K KOHTPOJILHOM paboTe
94 o teMe. «CTpoeHue aTomMa u bubmorera [JOK
i P https://m.edsoo.ru/ff0c223e
ATOMHOTO SiIpa.
95 KontponbHas padotaNe5 o Teme:
«CTpoeHHE aToMa ¥ aTOMHOT'O SIpa».
Pasnen 6. IloBTopuTe1bHO0-00001HA0 U MOAYIb.
[ToBTOpeHue, o6o0meHue. Pemenue
96 ACYETHBIX M KaueCTBEHHBIX 3a/1a4 I10 bubmotera [JOK
p a . https://m.edsoo.ru/ff0c2a22
teMe:. «KIIJ] TernmoBbIX ABUTATEIIEH.
IToBTOpenue, o0oOmeHue. Pemenne
97 ACUYCTHBIX M KaUeCTBECHHBIX 3a/1a4 I10 bubmotera [JOK
P A https://m.edsoo.ru/ff0c2b30
teme: «KIIJ] aekTpoycTaHOBOK».
98 [ToBTOpenue, 0606menue. Pabora c bu6mmoreka [JOK



https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30

TEKCTaMH I10 TeMe. «KMexaHuka».

https://m.edsoo.ru/ff0c2c52

[ToBTOpenue, o6odmenue. Padora c

99 - 3 1 bubnuorexa [JOK
TEKCTAMHTIO TEME. €OaiOHbl https://m.edsoo.ru/ff0c2d6a
COXpaHCHI/IFI B MCXAaHHUKE».

106 [ToBTOpEHME, 0606.11(1;3<HI/IG.6P2160T3 c . BuGorexa LIOK
TEKCTAMHTIO TEME. «ROJICOANHA 1 https://m.edsoo.ru/ff0c2e82
BOJIHBI».

o1 [ToBTOpEHwUe, 0606.11(12}11/16. PaboTa c . Bu6morexa LIOK
TEKCTAMH TI0 TEME. (L-BETOBRIC https://m.edsoo.ru/ff0c3044
ABJICHUA».

[ToBTOpenue, o6o6menue. Pabora ¢

102 TekctaMmu 1o Teme: «KBanrosas u 1
anepHas puznKa».

OBLIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



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, 7 xknacc/ [lepeimkun U.M., UBanoB A.U., AkiimoHepHoe o0I11eCTBO
«3narenscrBo «lIpocsemenue»

» dusuka, 8 knacc/ [lepeimkun .M., UBanoB A.U., AkiinoHepHoe 00I1IECTBO
«M3parenscTBO «IIpocBenieHne

» dusuka, 9 knacc/ [eppikun U.M., I'yraux E.M., UBanoB A. ., [letpoBa

M.A., AkimmonepHoe o6miectBo «M3narensctBo «lIpocBerienue»



