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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO 0OIlEro 00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU U TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTeIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxke ¢ yu€toMm (penepanbHON paboueil mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenogaBanusi yueoHoro npeamera «Ouznkay.

Copepxanue mnporpaMMmbl MO (U3MKE HaMpaBlIeHO Ha (opMuUpoBaHUE
€CTECTBEHHO-HaYyYHOW TI'PaMOTHOCTH OOYYarolIMXcs M OPraHu3alui0 HU3yYeHUs
(Gu3MKKM Ha JESITeIbHOCTHOW OCHOBE. B mporpamme mo (¢u3uke yUHUTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzanuu TpeboBanuiik ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM 00y4YeHHs], a TAKKe
MEXIPEIMETHbIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX NMPEIMETOB HAa YpOBHE
OCHOBHOTO 00111er0 00pa30BaHMsl.

[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 OCOOEHHOCTEHN 00yUaroIInXCs.

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

duszrka SIBISETCS CUCTEMOOOPA3YIONIUM ISl €CTECTBEHHO-HAYUYHBIX YUeOHBIX
IPEIMETOB, MOCKOIbKY (pU3MUYeCcKre 3aKOHBI JIEKAT B OCHOBE MTPOLIECCOB U SIBJICHUH,
U3y4aeMbIX XUMHEH, Onooruei, acTpoHoMuel u puznueckoi reorpadueit, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTHUHY MHUpa, MPEJOCTABIACT Hauboliee sSCHbIC
oOpasibl MPUMEHEHUSI HAYYHOTO METOJia TIO3HaHUS, TO €CTh CIoco0a MoTydeHus
JIOCTOBEPHBIX 3HAHUW 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 00y4Jarouuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CIEAYIOIINMHU KOMIIETEHTHOCTSMH, XapaKTEPHU3YIOIIUMHU €CTECTBEHHO-HAYUYHYIO
IPAMOTHOCTb:

e Hay4YHO OOBSACHSTH SIBICHUS;

e OLICHUBATH U NOHMMATh OCOOEHHOCTH HAYYHOT'O HCCIIEOBAHUS;

e HHTEPNPETHUPOBATH  JIaHHBIE W UCIOJb30BATh  HAYy4YHbIE
JIOKa3aTeNbCTBA JJIsl TOTYYEHHUS BBIBOIOB.

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



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

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

pa3BHUTHE MPEACTABIICHUA O HAYYHOM METOJIC TTO3HAHUSA M (POPMUPOBAHUE
UCCIIEIOBATEIHCKOTO OTHOMIECHHUS K OKPY KAIOIITUM SIBJICHUSM;
(dbopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHS KaK pe3yJIbTaTa U3y4eHHUs OCHOB
CTPOEHUS MaTepPUH M PyHIaAMEHTAJIbHBIX 3aKOHOB (PU3UKH;
dbopMHUpOBaHUE TPEICTABICHUNA O PONHM (U3MKHU IS Pa3BUTHS JPYTHUX
€CTECTBECHHBIX HAYK, TCXHUKU U TCXHOJIOTHH;

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

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

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

NproOpETCHHE YMEHUW OINUCHIBATh U OOBICHATh (DU3MUECKUE SIBICHHS C
UCTIOIh30BaHUEM ITOTYICHHBIX 3HAHUIA;

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

pa3BUTHE YMEHUH HaOIIONATh MPHUPOIHBIC SBICHUS M BBITIOIHATH OIBITHI,
nabopatopHble pabOTBl W  IKCIEPUMEHTANBbHBIE HCCIEIOBAHUA C
UCTIOJIb30BaHUEM U3MEPUTEIHHBIX TPHOOPOB;

OocBOeHHE MPUEMOB PabOTHl ¢ mHpOpMaIruel (HU3NIEeCKOro COAEp>KaHus,
BKJIOUass UHPOPMAIIMIO O COBPEMEHHBIX JIOCTIKCHUSIX (DU3UKH, aHAU3 U
KPUTHYECKOE OlICHUBaHUE MH(POPMAIINH;

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

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

oOpazoBanus oTBoauTcs 238 vacoB: B 7 kinacce — 68 acoB (2 yaca B HeNEN0), B 8
KJlacce — 68 yacoB (2 vaca B Hezaento), B 9 knacce — 102 vaca (3 yaca B Heneo).

[Ipennaraemsiii B mporpamme 1o (pusuke nepeyeHsb JabopaTOPHBIX padoOT U
OMBITOB HOCUT PEKOMEH/IATEIIbHBIM XapaKTep, YUUTENb JelIaeT BHIOOP MPOBEACHUS



7a00paTOpHBIX PabOT W OMNBITOB € YYETOM HMHAMBUIYATBHBIX OCOOCHHOCTEH
o0ydJaromuxcs, COUCKa SKCIEPUMEHTANIBHBIX 3aJaHU, MpeiaraeéMblX B pamMKax
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:
MEXaHNYECKHUE, TEMIOBBIE, DIEKTPUUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznyeckue BenuuuHbL. M3Mepenue ¢Qusnueckux BenuuyuH. Dusnyeckue
npubopsl. [lorpemnocts n3mepennit. MexxayHapoaHasi cicTeMa €IMHUL.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM HU3Y4alOT MPHUPOLY.
EcTecTBeHHO-HAY4YHBI METOJ| IMO3HAHUA: HAOIIOAEHHE, TOCTaHOBKA HAyYHOTO
BOMPOCA, BBIJABUKEHUE THIOTE3, SKCIIEPUMEHT MO IMPOBEPKE TMIOTE3, 0ObSICHEHHE
Habmonaemoro sBieHus. Onucanue Gu3NUecKuX SIBJICHUN C TOMOIIBI0 MOJIENEH.

Jemoncmpayuu.

1. MexaHHuYecKue, TEIUIOBbIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJIICHUSL.
2. ®usnueckre npuOOPHI U MpOLEAypa MPSMbIX U3MEPEHUN aHAIOTOBBIM U
U(GPOBBIM TPUOOPOM.
Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue NEHbI IeIEeHUs IKaJIbl U3MEPUTEIHLHOTO pUdopa.
2. H3MepeHue pacCTOSTHUM.
3. U3mepenne 06bEMa KUIKOCTH U TBEPAOTO Tea.
4. OmpeneneHue pazMepoB MaJIbIX TEJL.
5. M3mepeHune Ttemneparypbl IIPU IMOMOIIM KUJIKOCTHOI'O TEPMOMETpA U
JaTYrKa TEMIEPATypPhl.

6. lIpoBemenue ucciaenoBaHus IO MPOBEPKE TUIIOTE3bI: NAJIBHOCTH MOJIETA
HIapvKa, MyIEHHOTO TOPU30HTAIBHO, TeM OO0Jblle, YeM OOoJbllle BhICOTA
IycKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOCHHH BellecTBA.

Crpoenue BemecTBa: aTOMbl M MOJEKYJbl, HMX pa3Mmepbl. OIbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmkenue dactun BemecTBa. CBSA3b CKOPOCTH JIBHJKEHHSI YacTUL C
TeMIieparypoil. bpoyHoBckoe nBmwkenme, auddys3us. B3anmmomelicTBue dYacTHIl
BEIIECTBA: MPUTSXKEHNE U OTTAIKUBAHHUE.

ArperaTHble COCTOSIHUS BEIECTBA: CTPOCHME Ta30B, KUJIKOCTEM W TBEPIBIX
(kpucTtaminueckux) Tela. B3auMOCBSI3b MEXIy CBOWCTBaAaMHU BEIIECTB B Pa3HbIX
arperaTHpIX COCTOSIHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM CTpoeHHeM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenunie OpOyHOBCKOTO IBUKEHUS.



2. Habmonenue nuddysuu.
3. HaGmionenue  siBIeHUM,  OOBSACHSAIONIUXCS  MPUTSHKEHHEM — WIHU
OTTAJIKUBAHUEM YaCTHI[ BEIIIECTRA.

Jlabopamopnuie padomut u onvimot.

1. OueHka JguaMeTpa aroMa METOAOM psAloB (C  HCIOJIb30BAaHUEM

dotorpaduii).
2. OnbITHI 110 HAOJTIOJEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIHKEHUS.
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.
SABnenve wHepuuu. 3aKOH WHepuuH. B3aumoneicTBue Ten Kak MpUYUHA
U3MEHEHUS CKOPOCTH [IBIKCHHUsS Teld. Macca KkKak Mepa HWHEPTHOCTU Teda.
[TnoTHOCTE BemecTBa. CBS3b IUIOTHOCTH C KOJWYECTBOM MOJICKYJI B €IUHHIIE
00BéMa BelecTna.
Cuta Kak XapakTepucTHKa B3aumMojaeucTBus Tesl. Cuiia ynpyrocTd W 3aKOH
I'yka. M3Mepenne cuiibl C TOMOIIBIO JUHAMOMETpa. SIBJICHHE TATOTEHUS U CUJia
TshkecTd. Cuia TSKECTH Ha Apyrux maHerax. Bec tema. HeBecomocts. Cnoxxenue
CWJI, HAPABJIEHHBIX MO OAHOM mpsiMoil. PaBHonelcTByromas cui. Cuia TpeHHs.
TpeHue CKOIbXKEHNs U TPEHHE NMOKOos. TpeHue B MPUPOJI€ U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO IBUXKEHUS Tea.
2. M3MepeHne CKOpOCTH NPSAMOJIMHENHOTO JBUKCHUS.
3. HaGmropenue siBjeHUs HHEPIIUH.
4. HabGnroneHve U3MEHEHHS CKOPOCTH IIPU B3aUMOICHCTBHUH TElL.
5. CpaBHEHHE Macc M0 B3aUMOJEHCTBUIO TET.
6. CroxeHue Cuil, HalpaBJIEHHBIX 110 OAHOU MPSIMOIA.
Jlabopamophuie pabomot u onvimot.
1. OmpeneneHne CKOPOCTH PABHOMEPHOTO ABUKEHUA (LIApUKA B KUIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmpepeneHne CpeaHEH CKOPOCTU CKOJNBKEHHs OpycKa WM IIapuKa IIo
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TeNa.

4. OnbIThl, JIE€MOHCTPUPYIOIIUE 3aBUCUMOCTb paCTKEHUS (IepopMalinmn)
IPY>KUHBI OT IPUJIOKEHHON CUJIBI.

5. OnbITBI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHSI CKOJIBKEHHS OT
Beca TeJla U XapakTepa COMPUKACAIOUIUXCS TOBEPXHOCTEH.



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

Hanenune. CriocoObl yMEHBILIEHUS U yBEJIMUYEHUs AaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJICHMsS Tra3a OT 00bEma, Temmeparypbl. llepemaua naBneHus
TBEPABIMU TEJIAMH, JKUAKOCTSIMU M raszamu. 3akoH Ilackang. [IHeBmaTmueckue
MaluHbl. 3aBUCUMOCTb JaBJICHHUS >KUIKOCTH OT riayOuHbl. ['mapocrarnueckuii
napanokc. Coobmiaromuecs cocyabl. [ napaBiuyeckue MeXaHU3Mbl.

AtMmocdepa 3emunn u atMocdepHoe naieHue. [IpuuuHbI CylecTBOBaHUS
Bo3nymiHOM oOonouku 3emiu. OmnbiT Toppuuennu. M3mepenue atmocdepHOro
naBieHus. 3aBUCUMOCTh aTMOC(EPHOT0 JIaBJIEHUsI OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubops! 1151 u13MepeHus: arMocHepHOTO AABJICHHUS.

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

Jemoncmpayuu.
3aBUCHUMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmaroruecs cocybl.

I'mppaBnnueckuii mpecc.

[IposiBnenue neicTBus aTMOCPEPHOTO AaBICHUS.

3aBUCUMOCTbH BBITAJIKMBAIOIIEH CUITBI OT 00BbEMA MOrPYKEHHOM YacTH Teja

Y IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIIKMBAIOLIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

8. YcIoBHE IUIABAHUSA TEJl: IUIaBAHUE WJIU ITOTPYKEHUE TEJl B 3aBUCUMOCTH OT
COOTHOIIIEHUS TUIOTHOCTEN TEJIA U KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanue 3aBUCHUMOCTH Beca Tella B BOJIE OT 00bEMaA MOTpyKEHHOU B
YKUAJIKOCTb YaCTH Tela.

2. OmpeneneHue  BBITAIIKMBAIOMIEH  CWIIBI, JCHCTBYIOIIEH Ha  TeJo,
IIOIPYKEHHOE B JKUIAKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIECH CHJIBI, JEUCTBYIOIIEH HA TEIIO
B )KUJIKOCTH, OT MACCHI TeJa.
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4. OnpIThl, JEMOHCTPUPYIONIME 3aBHCUMOCTH BBITAJIKUBAIOWIEH CHIIBL,
JICUCTBYIOIICH HA TEJIO B )KUJIKOCTH, OT 00bEMA MOTPYKEHHON B KUJKOCTh
YACTH TEJIA U OT TUIOTHOCTH KUJKOCTH.

5. KoHCTpynpoBaHue apeomMeTrpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpEAEIICHUE €€ TPY30NOABEMHOCTH.

Paznen 5. PaGora u MOIIHOCTb. DHEprusi.

Mexanunueckasi pabota. MOIIHOCTb.

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

paBHOBecus pbiuara. [I[puMeHeHue npaBusia paBHOBECHSI phluara K 0JI0Ky. «3010Toe



npaBuiio» mexanuku. KIIJ[ mpocTeix Mexanu3moB. IIpocTeie MeXaHU3MBbI B OBITY U
TEXHUKE.
Mexannueckas odHeprus. KuHeTmdeckas W NOTEHIMAIbHAs DJHEPIUs.
IIpeBpamenne 0OTHOrO BHJ1a MEXAHUYECKOW YHEPTUM B IPYTrOM. 3aKOH COXPAHEHUS
DHEPIUMU B MEXAHHUKE.
Jemoncmpayuu.
1. IIpuMepsl MPOCTBIX MEXAHU3MOB.
Jlabopamophuie padbomot u onvimot.
1. Ompenenenre pabOThI CUIIBI TPEHUS IPU PABHOMEPHOM JIBHXKEHHUH TeJja 10
TOPU30HTAIIBHON MOBEPXHOCTH.

2. HccnenoBanue yciioBHI paBHOBECHS pblyara.
N3mepenue K11/ HakJIIOHHOM MJIOCKOCTH.

4. M3yuyeHune 3aKOHA COXPAHEHUSI MEXAHUYECKON YHEPTHH.

8 KJIACC

Paznen 6. TeruioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJIEKYJISIPHO--KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIeKYyJ. ONbITHI, MOATBEPKAAOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KMHETUUECKOU TEOPUH.

Mopaenun TBEPAOro, >KHUJIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIECTBA.
Kpucrannuueckue u amopdusie tena. OObICHEHHE CBOWCTB ra3oB, KUAKOCTEH U
TBEPABIX TEI HAa OCHOBE IOJOKEHUU MOJIEKYISIPHO--KUHETUYECKON TEOpHH.
CmaunBaHue U KamWUISIPHBIE sIBJICHUA. TemIoBOe paclIupeHue U CokaTue.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBbIO TEIJIOBOTO JIBUXKCHUS
gactull. BHyTpeHHsss sHeprus. CrnocoObl HW3MEHEHUS BHYTPEHHEH SHEPrumu:
TEeIIonepeada u coBepiieHrne padboTel. Buasl Temonepenayu: TeIIONpOBOIHOCTD,
KOHBEKIIUS, U3JTyYEHUE.

KonudectBo TemnoTel. YaenbHas TEIUIOEMKOCTh BEIIECTBA. 1eriooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TerwioBoro Oamanca. I[lmaBnenune w
OTBEpPACBAHUE KPUCTALNIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTa IJIABJICHUS.
[TapooOpazoBanne u koHmeHcanus. Mcmapenue. Kumenme. YiaempHas TtemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATyphl KHUIIEHUS OT aTMOC(hEepHOTro
JABJICHUSL.

BnaxHocTs Bo3myxa.

DHeprus TOIUIMBA. Y IeJibHasl TEIIOTa CTOPAHMUSL.

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

3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.



emoncmpayuu.

1.

2
3
4.
5

L © N D

10.
11.
12.
13.

HaGmronenre OpoyHOBCKOTO IBUKEHUS.

HaGmonenue nuddysuu.

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

N3meneHnne namieHus rasa Mpu M3MEHEHHM oObEMa W HarpeBaHUM WIH
OXJIAXKJICHUU.

[IpaBuinia u3mepeHus TemMnepaTyphl.

Buabr reronepenaum.

OxnaxxeHue Npu COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHn# paboThl BHEITHUMH CUJIAMHU.
CpaBHeHUE TEIIIOEMKOCTEH pa3IMYHbIX BEIIECTB.
Habaronenne kuneHus.

HaGmoneHne nocTossHCTBA TEMITEPATyPhl MPU TIABJICHHH.
Mojenu TeIJIOBBIX ABUTATEIICH.

Jlabopamopnuie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

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

Omnpenenenue qaBjieHUs BO3yXa B OaJUIOHE IITTPHUILA.

OnbIThl, JAEMOHCTPUPYIOIIUME 3aBUCHUMOCTH JABJICHUS BO3JyXa OT €Tro
00bEMa M HArpeBaHUS WIN OXJIAXKICHHUS.

[IpoBepka rumoTe3bl JUHEHHOW 3aBUCUMOCTH JITMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKONU TPYOKE OT TEMIIEpaTYPHI.

HaGmronenne w3MeHeHHMsT BHYTPEHHEH OSHEpPrud Tella B pe3yJsibTaTe
TEIJIoTepe1aud U pabOThl BHEITHUX CHIL.

HccnenoBanne sIBACHUS TEIUIOOOMEHA IIPH CMEIIMBAHUHU XOJOJHOW H
ropstaei BOJBI.

OmnpeneneHue  KOJUYECTBA  TEIUIOTHI, IOJYYEHHOIO  BOJOW  MpH
TEIJIO0OMEHE C HArpEeThIM METANTHYSCKUM ITHITHHIPOM.

Ornpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue nporecca ucrnapeHus.

OrnpeneneHue OTHOCUTEIBHON BIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

Pa3znen 7. JinekTpuyeckne U MATHUTHBIE SIBJICHHS.

Onektpuzauust Ten. [[Ba pona snekTpuyeckux 3apsaoB. BzaumopeinctBue
3apspkeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTH  CHJIBI  B3aUMOJICHUCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsJI0OB U PACCTOSHUS MEXTY TeIaMu).



Onekrtpuueckoe mnozne. Hanpssk€HHOCTH dneKkTpuueckoro mnoss. IlpuHuun
CYNEpIO3ULIUHU IEKTPUUECKUX MOJeH (Ha KAYeCTBEHHOM YPOBHE).

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

DJIEKTPUYECKUM TOK. YCIIOBUSL CYIIECTBOBAHUA DJIEKTPUUYECKOTO TOKA.
NcTtoyHuku mMOCTOSSHHOTO TOKa. JIEMCTBUS DJIEKTPUYECKOrOo TOoKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KUJIKOCTAX U razax.

Onektpuueckas uenb. Cuna  Toka.  DIEKTPUUYECKOE  HaMpsHKEHUE.
ConpoTuBieHUe MPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3akoH Oma
st yuactka uend. [locienoBaTenbHOe U apalIeIbHOE COETUHEHUE TPOBOJHUKOB.

PaGora w MONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyns—JleHna.
DneKkTpuuecKue 1enu U NOTpeOUuTeNu IeKTpuueckoi sHeprun B 0bITy. KopoTkoe
3aMBIKaHHE.

ITocTossHHBIE MarHuThl. B3anMoneicTBre MOCTOSTHHBIX MAarHuTOB. MarHutTHoe
rmoje. MargauTHoe mojie 3eMJIM M €ro 3HauyeHHWe Ui Ku3HH Ha 3emiie. OIbIT
Opcrena. MarauTHoe moJie IeKTpUudeckoro Toka. [[puymeHenne 3eKTpoMarHuToB
B TEXHUKE. J[eficTBME MAarHUTHOTO MOJIS HAa MTPOBOJHUK C TOKOM. DJIEKTPOJIBUTATEIb
MOCTOSIHHOTO  TOKa. Mcmosib30BaHUE  DJIEKTPOABUTATENEH B  TEXHUYECKUX
YCTPOMCTBaX U Ha TPAHCTIOPTE.

OnbiTel @Papajies. SABneHue 3aeKkTpoMarnuTHOW uHaykiuu. [Ipasuio Jlenna.
DIIEKTpOreHeparTop. CriocoOn1 MOJTy4YEHUS AJIEKTPUYECKOM SHEPIUH.
DIEeKTPOCTAHIIMN Ha BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUU.

Jemoncmpayuu.

DJIeKTpU3alus Te.
JIBa pojia 3JIeKTPUYECKUX 3apsII0B U B3aUMOACHCTBUE 3aPSKCHHBIX TEJl.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIIA.
DJIIeKTpOCTATUUECKAsT UHTYKITUA.
3aKOH COXpaHEHUS ICKTPUUECKUX 3apsIA0B.
[IpoBOAHUKH M TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HMcTOYHMKH TTOCTOSIHHOT'O TOKA.
JIelcTBUA 3IIEKTPUYECKOTO TOKA.
. DNEKTPUYECKHUI TOK B )KUIKOCTH.
. I'a30BB11 pa3psa.
. I3mepenune cuiibl Toka aMIepMeETPOM.
. I3mepenue 3J1eKTpU4ecKOoro HanpsixKeHUus BOJIbTMETPOM.
. PeocTtaTt 1 MmarazuH COnpOTUBIICHUMN.
. B3aumoieiicTBre NOCTOSHHBIX MarHUTOB.
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16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

MonenupoBanrue HEBO3MOKHOCTH Pa3AeiICHUs MOJIOCOB MarHura.
MonenupoBaHre MarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB.
OmneIiT Opcrena.

MarauTHoe 1ojie ToKa. DIEKTPOMArHHUT.

JlercTBME MAarHUTHOTO T10JIS1 HA MIPOBOJAHUK C TOKOM.
DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue ABICHUS SJIEKTPOMArHUTHOW UHIYKIIHAH.

Omnbrter @apanes.

3aBUCUMOCTh HANpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €Tro
BO3HUKHOBCHMS.

DIIEKTPOTeHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.

o ok~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJEHUIO DJICKTPU3AIMU  TeJI HHIAYKIHEH U [Opu
CONPUKOCHOBEHUH.

UccnenoBanne JE€UCTBUS DJIEKTPUUECKOrO TMOJiE HAa TMPOBOJHUKU U
JADIICKTPUKHU.

Co6opka u nmpoBepka pabOThI JISKTPUIECKOH IEMH MMOCTOSHHOTO TOKA.
N3Mmepenue u peryimpoBaHUe CUJIbI TOKA.

N3mepenue u peryampoBaHUe HANPSHKEHUS.

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

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUUYECKOTO
CONPOTUBIICHUSI TPOBOJHUKA OT €ro [JIMHBI, IUIONIAAX TIOMNEPEUYHOIO
CEYEHUs U MaTepHaa.

[IpoBepka mpaBWIa CIOXKEHHUS HANPSDHKECHUM ITIPU  TOCJIEN0BATEIBHOM
COEIMHEHUHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna [ CWIBl TOKa MPU MApaJUIETBbHOM COEOUHEHHU
PE3UCTOPOB.

Ornpenenenue padOThI AIEKTPUUECKOT0 TOKA, UAYILETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  3JIEKTPUYECKOTO TOKA, BBIAEISAEMOW Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, MAYIIETO 4YEpPE3 JIAMIIOYKY, OT
HaIpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJIEMCTBUS TOCTOSTHHBIX MAarHUTOB.
N3yyenne MarHuTHOTO TIOJISI IOCTOSTHHBIX MAarHUTOB MPHU X 00beTMHEHNUN
Y Pa3/ICIICHUMN.

UccnenoBanne AeUCTBUS SIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJKY.



17. ONBITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI  B3aUMOJCHCTBUS
KaTYyILIKXA C TOKOM U MarHuTa OT CUJIbl TOKA ¥ HaIIPaBJICHUA TOKA B KaTYyIIKE.

18. MI3yueHue AeicTBUSA MAarHUTHOTO I10JIs1 HA IIPOBOJIHUK C TOKOM.

19. KoHCcTpyrpoBaHue U U3y4eHHe padOoThl JJIEKTPOABUTATEIS.

20. M3mepenne KII/] anexTpoaBUraTeIbHONM YCTaHOBKHU.

21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMM:
UCCIIEIOBAHNE W3MEHEHUN 3HAYEHUsT W HaIlpPaBJICHUS HMHAYKIMOHHOTO
TOKA.

9 KITIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCU€Ta.
OTHOCHUTENBPHOCTh MEXAaHUYECKOrO0 JBWKEHUA. PaBHOMEpHOE NPSMOJUHENHHOE
nBkeHrne. HepaBHOMepHOE NpsiMOJIMHETHOE ABMKeHUE. CpeaHsasl 1 MTHOBEHHas
CKOpOCTb T€Jia TPU HEPABHOMEPHOM JIBUKCHUHU.

VYckopenue. PaBHOyckopeHHOE TmpsMOJiUHEHHOe nBkeHHe. CBOOOIHOE
najgenue. OnbiThl ['anumnes.

PaBHOMepHOE nBMXKEHHME TIO OKpyx)HOCTH. [lepuon u yvactora oOparieHusl.
JIuneliHas u yrioBasi CKOpocTu. LIeHTpocTpeMUTENbHOE YCKOPEHUE.

[Tepsoiii 3akoH Hbtorona. Bropoit 3akon HeroToHa. Tperuit 3akon HeroToHa.
[TpuHUHMI CyNEepIIO3UIUU CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cujla TPEHUS CKOJIbKEHUS, CUIIa
TPEHUS MOKOs, IPYTUe BUABI TPEHUS.

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

PaBHOBecue maTepranibHOW TOUKH. AOCOMIOTHO TBEpHOe Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHusa. MOMeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenue umiynsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
UMITyJibCca. PeakTHBHOE IBUKEHHUE.

Mexanndeckasi paboTa W MOIMHOCTh. PaboTa cuil TSKECTH, YNPYTrOCTH,
tperusi. CBsi3b dHEpruu U padotel. [loTeHIMaNbHAs SHEPTUS TeNa, TOJIHATOTO HaJ
MMOBEPXHOCTHIO 3eMIIH. [loTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprusi. TeopeMa 0 KMHETUYECKOM IHEPTrUM. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpauuu.

1. HaGmronmenne MeXaHWYECKOTO ABMKCHHS Te€Ja OTHOCUTEIHHO Pa3HBIX TEI

OTCY€Ta.
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10.
11.
12.
13.
14.
15.
16.

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

HN3mepenne CKOPOCTU U YCKOPEHHUS MPSIMOJIMHENHOTO IBUYKEHUS.
HccnenoBanue npu3HakoB paBHOYCKOPEHHOI'O JBUKEHHUS.

HaGmronenue nBuxkeHus Teia 1Mo OKpy>KHOCTH.

HaGmronenne MmexaHu4ecKuX SIBICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» rpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIIBHO
KabuHeTa (QU3HKH.

3aBUCUMOCTh YCKOPEHHUS Teja OT MacChl Te€la U JACHCTBYIOUIEH HA HETO
CUJIBI.

HaGmonenne paBeHcTBa CHIT IPU B3aUMOJICHCTBUU TE.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKECHUH.

[Iepenaua umiysibca npu B3aMMOJIEUCTBUU TEI.

[IpeobpazoBanus SJHEPTUHU NPU B3AUMOICUCTBUU TEII.

CoxpaHeHue UMNyJbCa MPU HEYPYTrOM B3aUMO/ICHCTBUM.

CoxpaHeHne UMIyJbca Mpu a0COTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmonenne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUYECKON IHEPTUH TIPU CBOOOTHOM T1aJICHHUH.
CoxpaHeHue MEXaHWYECKOM PHEPTUM TIPHU JIBUKEHUM TEJa MO 1eHCTBUEM
MIPYKUHBI.

Jlabopamopnuie padbomut 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 IIJIOCKOCTH.

UccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IPH PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka TUMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKEHHH 0Oe€3
HAYaJIbHON CKOPOCTHM NYTH OTHOCSTCS KakK psAd HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CHUJIbI TPEHUS CKOJBXKEHUS OT CHUJIBI
HOPMAaJIbHOTO JaBJICHUS.

Onpenenenue Ko3PpPUIMEHTa TPEHUS CKOJIbXKEHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenue padbOThI CHIIbI TPEHUS! TPU PAaBHOMEPHOM JIBHKEHUU Teja Mo
TOPU30HTAIBHOM ITOBEPXHOCTH.



10. OnpesenieHre  paboOThl  CUJIBI  YIIPYTOCTH IMpU  NOABEME Tpy3a ¢
MCII0JIb30BAaHUEM HEMOJIBM>KHOTO U MOJABHKHOTO OJIOKOB.

11. 3ydeHue 3aKkoHa COXpaHEHHS DHEPTHUH.

Pasznen 9. Mexanu4yeckue Koj1e0aHUs U BOJIHBI.

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

3aryxatomue — koneOaHusd.  BolHykneHHole — koneOanus.  Pe3oHaHc.
Mexannueckue BoiHbl. (CBOHCTBA MexXaHWYeCcKMX BOJIH. [IpomonbHble U
NOMNEPEYHbIE BOJIHBI. JlIMHA BOJHBI M CKOPOCTh €€ pPaciupOoCTPaHEHMS.
MexaHn4YecKUe BOJHBI B TBEPAOM TeJIE, CECMUYECKHUE BOJIHBI.

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

yIABTPa3BYK.
Jemoncmpayuu.
1. HaGmronenune koiieOaHWiA TeNm TMOJ JEHCTBUEM CHIIBI TSHKECTH WM CHIIBI
yIPYTOCTH.
2. HabGmonenue xonebanuii rpy3a Ha HUTH U Ha TIPYKHUHE.
3. HaOmoneHue BRIHYKICHHBIX KOJICOAHU U pe30HaHCA.
4. PacripoctpaHeHne MpoAOIbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).
5. HabGmronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKyCTMYECKHUH PE30HAHC.

Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue dYacTOThl M TMepuojia KoyieOaHWl MaTeMaTUYeCKOTo
MasiTHUKA.
2. Ompezenenne 4aCcTOTHI M Meproaa KoJieOaHUN MPY>KUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCHMOCTH TIEpHOJa KOeOaHUN MOABEIICHHOTO K HUTH
rpy3a OT IJIUHBI HUTH.
4. VccmenoBaHue 3aBUCUMOCTH TIEpHO/Ia KoJIeOaHU MPY>KUHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBHCHUMOCTH TepHoJa KojeOaHuii rpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmbITBI, JIEMOHCTPHUPYIOUIME 3aBUCUMOCTh Mepuoia  KoJeOaHwmid
NPY>KUHHOTO MasgTHUKA OT MAcChl Ipy3a U )KECTKOCTU MPY>KUHBI.
7. W3Mmepenue yckopeHusi CBOOOJHOTO MaICHHUS.
Paznen 10. Di1eKTPOMarHMTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DONEeKTPOMArHUTHOE  MoJie.  DJIEKTpoMarHuTHble  BodHBL.  CBoiicTBa
AIEKTPOMArHUTHbIX BOJH. Illkama »leKTpOMarHUTHBIX BOJIH. Vcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH I COTOBOM CBSA3U.



OneKTpoMarHuTHas npuponaa ceera. CkopocTh cBeTra. BOaHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWMCTBA JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOUIBHOTO

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

pacnpoctpanenue cBeta. 3atMeHus Connua u Jlynsl. Otpaxkenue cera. [Imockoe
3epKaio. 3aKOH OTPAKECHUS CBETA.

[Ipenomnenune cBeta. 3akoH TmperaomieHus cBera. [losHoe BHyTpeHHEe
OTpaXeHue cBera. Vcnonb30BaHME TIOJTHOTO BHYTPEHHETO OTPaXKEHUs B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xon nydent B iuH3e. OnTuyeckas cuctema (poroarnmapara, MUKPOCKOIIA
u Teneckona. ['na3 kak ontuyeckas cucteMma. biiM3opyKoCcTh U TaIbHO30PKOCTh.

Paznoxxenne Oenoro cBera B crnektp. OmbiTel HetoToHa. CrokeHue
CIIEKTPaJIbHBIX IBETOB. J[Mcniepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHOE paclpoOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenue nzo0paxeHni B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3epKaax.

[Ipenomnenue cBera.

OnTuueckuii CBETOBO/I.

Xon mydelt B coOuparomiei JuH3e.

XoJ1 JIyueu B pacCEeHBarOIICH JTUH3E.

[Tony4yenne n3o0paxeHN C TOMOIIBIO JTHH3.

[Tpunaun peiictBus oToammapata, MUKpOCKOTA U TEJIECKOIIA.

10. Monens ri1a3a.

11. Paznokenue 6emoro cBeTa B CIEKTP.

12. [lomy4yenue O6enoro cBeTa Mpu CI0KEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnwie padbomot u onvimol.

1. UccnenoBanue 3aBUCHMMOCTH yIJla OTPa)KEHHUS CBETOBOTO Jiyya OT yrjia
naJCHUs.

2. M3ydeHue xapakTepUCTUK M300paxKeHUs MpeIMETa B IJIOCKOM 3€pKajie.

3. HccnemoBanue 3aBUCMMOCTH yTjla MPEJIOMIICHUSI CBETOBOTO Jiy4ya OT yrjia
MaJIeHHs Ha TPAHUIIE «BO3AYX—CTEKIIO».

4. Tlonmyuyenue n300pa)k€HU ¢ MOMOIIBIO COOUPAIOIIEH JTUH3HI.
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5. Ompenenenune (OKYCHOTO PACCTOSIHUSI U ONTUYECKOU CHIIBI COOMparoIeit
JUH3BL.

6. OMBITHI IO PA3J0KEHUIO OEJIOT0 CBETA B CIEKTP.

7. OnbITHl IO BOCHPHUATHIO I[BETa MPEAMETOB MPU WX HAOIIOJICHUHM Yepe3
[[BETOBBIE (PUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Oneitel Pe3epdpopna u minanerapHas Mojenb atoma. Mojaens atoma bopa.
Ucnyckanue u nornonieHre ceeta aromoM. KBaHThl. JIuHeuaThie CIEKTPHI.

PanunoaktuBHOCTh. Anbda-, 6eTa- 1 raMma-uznydenus. CTpoeHue aTOMHOTO
sapa. HykmonHnas wmopens atomHoro snapa. W3orombl.  PanuoakTuBHBIC
npeBpaiieHus. [lepros momypacmnaaa aTOMHBIX SIAEP.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsiIOBOTO U MAacCOBOIO YHUCET.
OHeprusi CBsizM aTroMHBIX sifep. CBsi3b Macchl M 2Hepruu. Peakuum cuHTE3a U
nenenus sanep. Ucrounuku snepruun CosiHia v 3BE37.

Anepnas sHepreruka. J[eMCTBUS pPaJMOAKTUBHBIX H3JIYYCHUN Ha JKHUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3JIy4EHUS U MOTJIOMICHHUS.

2. CnexTpsl pa3au4HbIX Ta30B.

3. Cnekrtp Bojopoa.

4. HaOmonenue TpexoB B kamepe BuiibcoHa.

5. PabGota cuéTunka HOHUZUPYIOUIUX U3ITYUCHUH.

6. Peructpaius u3inydeHus NPUPOIHBIX MUHEPAIOB U MPOTYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGnroneHue CIUTOMIHBIX U TUHEHYATBIX CIEKTPOB U3ITYUYCHHUS.

2. HccnenoBanme TpeKOB: M3MEPEHHE DPHEPTUU YACTHUIBI MO TOPMO3HOMY

nyTH (1o pororpadusm).

3. U3mepenue paanoakTUBHOTO (OHA.

IHoBTOpHUTEIBLHO-0000 1AM MOTYIb.

[ToBTOpUTETHEHO--0000IIAIOIINI MOYITH TIPETHA3HAYEH JIJISi CUCTEMAaTHU3aIIH
1 00001IIeHUS TIPEAMETHOTO COICPIKAHUS U OTIBITA IESITEIbHOCTH, MPUOOPETEHHOTO
Py U3YYCHHH BCEro Kypca (PU3MUKH, a TakKe JJIsl MOATOTOBKM K OCHOBHOMY
TOCYy/IapCTBEHHOMY JK3aMEHy M0 (pu3uke st 00yJaromimxcs, BBEIOPABIIUX ITOT
y4eOHBII TpeaMeT.

[Ipu “3ydeHHU JAHHOTO MOJYJSI PEANH3YIOTCS U CUCTEMAaTU3UPYIOTCS BHUJIbI
JIESITETPHOCTH, HA OCHOBE KOTOPBIX O00ECMEYMBACTCS OCTIKCHHUE MPEIMETHBIX H
METANpeIMETHBIX  IJIAHUPYEMBIX  Pe3ylbTaToB  OOydeHus, QopMupyercs
€CTECTBEHHOHAY4YHasl TPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJ/IOB HCCIIECIOBAHMS
SBJICHUN NOPUPOALI U TEXHUKH, OBJAJCHUE YMEHUSMH OOBSCHATH (U3UUYECKUE



SIBJICHUS, TPUMEHSSA [OJYYCHHBbIC 3HAHUs, pelarb 3aJadyd, B TOM YHUCIIE
KaYECTBECHHBIC U YKCIIEPUMEHTAJIbHbIE.
[IpyuHUIMNIHANBHO AEATENBHOCTHBIM XapaKTeP JAaHHOTO pa3/ielia peain3yercs 3a
CYET TOro, UTO OOYYAIOIIHMECs BHITIOJIHSIOT 3aJJaHUs, B KOTOPBIX UM IIpeaJiaraeTcs:
HAa OCHOBE TIOJIYYEHHBIX 3HAHUW pacrmo3HaBaTh U HAYYHO OOBICHSTH
dbu3nYecKue sIBJICHUS B OKPY KAOIICH MIPUPOJIC U MOBCETHEBHOM KU3HH;
UCII0JIb30BaTh HAYYHBIE METOJIbl MCCIIe0BaHUs (DU3NYECKUX SIBIICHUH, B TOM
YHUCIIe 1S IPOBEPKU TUIIOTE3 U MTOJYYEHUS TEOPETUUECKUX BBIBOOB;
OOBSICHSITh HAy4HbIE OCHOBBI HauW0oOJie€ BaXKHBIX JOCTHUKEHUU COBPEMEHHBIX
TE€XHOJIOTUM, HAIIPUMED, TPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPIUM HA OCHOBE 3aKOHA MPEBPALIECHUS U COXPAHEHUS BCEX MU3BECTHBIX BUJIOB
SHEPTUMU.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuyenue ¢pu3MKM HAa ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINpPaBIEHO

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

B pesynbraTe usydenus pu3nku Ha ypOBHE OCHOBHOI'O 0OOIIETr0 0Opa3oBaHMs

y oOyuatomierocss 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
JacTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

— IpOSBIIEHUE UHTEpECa K UCTOPUHM U COBPEMEHHOMY COCTOSTHUIO POCCHMCKOM
(bu3MUecKOl HAyKU;

— LIEHHOCTHOE OTHOILIEHUE K IOCTHXKEHUSIM POCCUUCKUX YUEHBIX --(PU3UKOB;

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

— TOTOBHOCTb K aKTUBHOMY YYaCTHIO B OOCY>KJI€HUU OOILIECTBEHHO 3HAYMMBIX U
ATUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUM
buzuky;

— OCO3HaHUE BAXXHOCTH MOPAIBHO--3TUYECKUX MPUHIIUIIOB B JESITEIbHOCTH
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

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

4) HEHHOCTH HAYYHOI'O MO3HAHMS :

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

— pa3BUTHE HAY4YHOM JIOOO3HATENBHOCTU, MHTEpECa K HCCIEI0BATEIbCKOM
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbTYPbl 3A0POBbSI H  3MOLHMOHAJIBLHOIO
0J1aronoJy4us:

— OCO3HaHHWE IIEHHOCTHM 0€30MmacHoro o0pas3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTU TMpaBWi OE€30MacHOr0 IMOBEJACHHUS Ha
TPaHCIOPTE, Ha AOpPOrax, C BJIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JOMAITHUX YCIOBUAX;

— copMHUPOBAaHHOCTH HABBIKA pe(IIeKCHH, TPU3HAHKE CBOETO MTPaBa Ha OIIHUOKY
U TAKOI'0 JK€ MpaBa y IPyroro 4eiaoBeKa;



e 6) TPy10BOr0 BOCIMTAHUA:

e — AKTUBHOE YYaCTHE B PEIICHUHM MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTeIbHON  OpraHu3alMy, Tropoja, Kpas) TEXHOJOTMYEeCKOH U
COIMAIBLHOM HANPABICHHOCTH, TPEOYIOUIMX B TOM YHCII€ U (PU3HUUECKUX 3HAHUN;

e — UHTEPEC K MPAKTUYECKOMY M3yUEHUIO TPOPECcCUii, CBI3aHHBIX C (DU3UKOI;

e 7)3KOJOrH4eCKOro BOCIIMTAHUSA:

e — OpHUEHTAlMs Ha MPUMEHEHUE (PU3NUECKUX 3HAHUM JJIs PEIICHHUsS 3aj1ad B
o0JlacTh OKpY’Karoled cpelbl, IUIAHUPOBAHUS TIOCTYNIKOB M OLEHKH HX
BO3MO>KHBIX TTOCJICICTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

e — OCO3HaHHWE TrJI00AJILHOTO XapakTepa SKOJIOTHYECKUX MpoOiIeM M MyTed ux
pelieHus;

e 8) ajanTanuM K M3MEHSKOIIMMCS YCJIOBHSM CONHUAJBHOW M MPUPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aMMOJICHCTBUU TPH BBHINIOJHEHUU WCCICIOBAHUN U
MPOCKTOB (PU3UYECKONW HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHX,

e — TIOBBIIIEHWE YPOBHS CBOCH KOMIIETCHTHOCTH 4Yepe3 MPAKTUUECKYIO
NEATENbHOCTB;

e — MOTPEOHOCTH B POPMUPOBAHUH HOBBIX 3HAHUI, B TOM yucie GOpMYITHPOBATH
UJieH, TOHATHUS, TUTIOTE3bl O PU3MUECKUX 00BEKTaX U SBICHUAX;

e — OCO3HaHHE JAePUIIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00JaCTH
1076370478

e — IUJJAHUPOBAHME CBOETO PA3BUTHUS B MPUOOPETEHUH HOBBIX (PUINYECKUX
3HAHUM;

e — CTpEeMJICHHE aHAJIU3UPOBATDH U BBISBISATH B3aUMOCBS3U MPUPOJIbI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (DU3UUECKUX 3HAHUM;

e — OLEHKA CBOUX JEUCTBUU C YUYETOM BIMSHUS Ha OKPYXAIOIIYIO Cpexdy,
BO3MOYKHBIX TJIOOAIBHBIX MTOCIIEICTBHMA.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbraTe ocBOeHUs MporpaMMBI 10 (pU3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanus y oOywatomerocs OyayT chOpMHpPOBaHBI MeTaNpeIMeTHbIe
pe3yJIbTaThl, BKIIFOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBYS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHbIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEpCAJIbHbIE YUEOHbBIE JIEUCTBUSI.



Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHBIC Y4eOHbIC JCHCTBHUS

ba3oBble JIoruuecKkune I[CﬁCTBHHZ

BBISIBIIAT M XapaKTepPU30BaTh CYIIECTBEHHBbIC TPU3HAKH OOBEKTOB
(stBIIEHUM);

yCTaHABJIMBATh CYIIECTBEHHBIN MPHU3HAK KIACCHU(PUKAIINN, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B pacCMaTpUBaeMbIX (haKTax,
TAHHBIX U HAOIIOJCHUSIX, OTHOCSIIUXCS K (PU3HMUECKUM SIBJICHHSIM;
BBISIBIIATh TIPUYUHHO--CJIC/ICTBEHHBIC CBS3M MPH H3YYCHUH (PU3MUECKHX
SIBIICHUI U TIPOIIECCOB, JENIaTh BHIBOJBI C UCIIOJIE30BAHUEM JICTyKTHBHBIX U
WHIYKTUBHBIX YMO3AKIIOUCHHH, BBIIBUTATh TUIIOTE3BI O B3aUMOCBSI3AX
(U3NYIECKNX BEIHYNH;

CaMOCTOSITEITLHO BEIOMPATh CITOCO0 peleHus yueOHol pu3ndeckoi 3aaaun
(cpaBHEHHE HECKOJIBKMX BapHaHTOB pEIICHUS, BBHIOOp HamOoee
MIOIXO/ISIIIIETO € YYETOM CaMOCTOSTENIEHO BBIJICIICHHBIX KPUTEPHEB).

ba3oBbIe uccienoBaTebCKIeE 1eMCTBUS.

UCII0JIb30BaTh BOIPOCHI KaK UCCIICI0BATCILCKHIA HHCTPYMEHT ITO3HAHUS;
IIPOBOJIUTH MO CAMOCTOSITEIBHO COCTABIICHHOMY TUIaHY OTIBIT, HECIIOKHBIN
(U3NYECKUIT IKCTIIEpUMEHT, HEOOJBIIOE UCCIeOBaHHE (DU3UIECKOTO
SIBIICHUS;

OLICHWBAaTh Ha TPUMEHUMOCTh ¥ JOCTOBEPHOCTh HWH(OPMAIHIO,
MIOJTYYSHHYIO B XOJI€ UCCIICJIOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOSITEILHO (hOPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO pe3yJbTaTamM
NPOBEAEHHOTO HAOIOICHMSI, OTIBITA, HCCIICIOBAHUS;

NPOTHO3UPOBATh  BO3MOXKHOE  JaJbHEHIee pa3BUTHE  (DU3HMUECKHUX
IPOIIECCOB, a TAKXKE BBIIBUTATH MPEATIOIOKEHHS 00 UX Pa3BUTHUU B HOBBIX
YCIIOBHSIX U KOHTEKCTAaX.

Pabora ¢ undgopmanmeii:

IPUMEHSTH Pa3IMYHBIC METObI, HHCTPYMEHTHI U 3alpPOChI MPU MOUCKE U
orbope MH(pOPMAIMKM WA JAaHHBIX C y4ETOM IPEIIOKCHHOW YYCOHOMU
dbu3nveckoi 3a1a4m;

aHAJIM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH MHMOPMAIUIO
Pa3IUYHBIX BUIOB M JOPM IPEACTABIICHHUS,

CaMOCTOSITCJIbHO  BBIOMpAaTh ONTUMAJIbHYI (OpPMY IMpEaCTaBICHUS
uHbOpMaIlMK W WUIIOCTPUPOBATh pEIIaeMble 3a7a4yd  HECIIOKHBIMU
CXeMaMH, TharpaMMaMu, HHOU rpauKOi ¥ MX KOMOMHAIUSIMH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:

B XoJe oOCyXJeHus y4deOHOro Marepualia, pe3yiabTaToB JIabOpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOU TEMBI U



BBICKA3bIBaTh WJCH, HAIICJICHHBIC Ha PEIICHHE 3aJlauyd U TMOJJepKaHue
0JaroxenaTeIbHOCTH OOIICHUS;

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

BBIPQXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
nyOJMYHO MPECTABISITh PE3YIbTAThl BBIMOJIHEHHOTO (DU3UYECKOTO OMbITa
(9KCTIepUMEHTa, UCCIIeI0BAHUS, TPOCKTA);

MOHUMATh U UCIIOIH30BATh MPEUMYIIIECTBA KOMAHIHON U MHAUBUYIBHOMN
paboTHI MPHU PEIICHUU KOHKPETHOM (HU3NIECKON MPOOIIeMBI;

NPUHUMATH 1I€JTH COBMECTHOM JEATEIbHOCTH, OPTaHW30BBIBATH JCHCTBUS
no e€ JOCTI)KCHHUIO: paclpeleNisiTb pojiHu, oOCyXkaaTh TMPOIECChl U
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJIEH;
BBITIOJIHSITH CBOKO YacTh pa0OThI, IOCTUTAsi KaUeCTBEHHOTO Pe3ysibTaTa o
CBOEMY HaIlpaBJICHUIO U KOOPJUHHUPYS CBOU JICUCTBUS C IPYTHUMU WICHAMU
KOMaH/IbI;

OIICHUBATh KA4€CTBO CBOETO BKJAJa B OOLIUNA MPOAYKT IO KPUTEPHSIM,
CaMOCTOSITETLHO C(HOPMYJIIMPOBAHHBIM YUYaCTHUKAMH B3aHMOJICHCTBUS.

PerynsiTuBHbIe YHHBepcaJibHbIe YUueOHbIe AeiicTBUS

Camoopranusanus:

BBISBJISITH MPOOJIEMBI B JKU3HEHHBIX M YU4E€OHBIX CUTYalHsIX, TPEOYIOIIHNX
JUTsE petieHust GU3NIEeCKUX 3HaAHM;

OpUEHTUPOBATHCS B  PAJNMMUHBIX  MMOAXOAAX MPUHATHUS  pPEIICHUN
(MHOIUBHUIyaIbHOE, TPUHATHE DPEIICHHWs B TPYyIMINeE, MPUHSATHE pelIeHUMN
TPYIION);

CaMOCTOSATEILHO COCTABIIATH AITOPUTM pPelIeHUs GU3NUECKON 3a7a4u WIIN
IUTAaHA WCCJIEOBAHMS C YUYETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEW, apryMEHTUPOBATH Mpe/IaracMble BapUaHThI PEIICHUI;
JIenaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJlaH €€ U3MEHEHUS,
OOBSCHATh TPUYMHBI  JOCTWKCHUSA (HEHOCTHIKCHHS) PE3yJbTaTOB
NEeATEeNbHOCTHU, aBaTh OLICHKY TPUOOPETEHHOMY ONBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
¢u3nUecKoro WCCIENOBAaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENCTB, W3MEHHBIIMXCS CHUTYallMii, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM;



CTaBUTb €051 HA MECTO APYIOro YEJIOBEKA B XOZ€ CIIOpa WK AUCKYCCUU Ha
HAay4YHYI0 TEMY, TIOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY IPYTOro;
MPU3HABATh CBOE MPABO Ha OIMIMOKY MpHU pelIeHnH GU3NYECKUX 3a7a4 WIN
B YTBEPXKIECHUAX HA HAYYHBIE TEMBI U TAKOE YK€ MIPABO APYroro.

NPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenusi B 7 Kiaacce npeIMETHbIE PE3YJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIONIB30BaTh  MOHATHS:  (PU3MUECKMe U XUMUYECKHE  SIBJICHMS,
HAOII0JIeHUEe, SKCIEPUMEHT, MOJeb, THUIOTE3a, CAUHUIBI (PU3UUYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHWYECKOE JBIDKEHHE (paBHOMEPHOE,
HEpPaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpHUS, PABHOACHCTBYIOIIASL
cuna, nedopmanus (ynpyras, IIacTUYecKasi), HEBECOMOCTb,
COOOIIAIOINECS COCYABL;

paznmuuath siBiaeHus (auddysus, TEIIOBOE JBUKEHHWE YaCTUIl BEIIECTBA,
paBHOMEpPHOE  JIBUKEHHE, HEPABHOMEPHOE  JIBUKEHHUE, HWHEpIHUS,
B3aMMOJICICTBUE TEJ, PABHOBECHUE TBEPABIX TEJI C 3aKPEIUIEHHOW OCBIO
BpalllCHUs, [Iepeiada TaBJIeHUs TBEPABIMU TEIIAMU, KUIKOCTAMU U Ia3aMH,
aTMoc(epHOE [aBlieHWE, IUIaBaHHWE TeJ, MPEBpAILEHUS MEXaHUYECKOU
SHEPIuM) IO ONHUCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIKX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh TPOSBICHUE U3YYCHHBIX (U3MYECKUX  SBICHUH B
OKpYXaIollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
IIPUMEPBI BUKEHUSI C PA3JIMYHBIMU CKOPOCTSAMHU B >KMBOM U HEXKUBOU
IIPUPOJE, JEUCTBHE CWIBl TPEHUsS B IPUPOAE M TEXHUKE, BIIUSHUE
aTMOC(EpHOTO N1aBIICHUS Ha KMBOW OpPraHuU3M, IJIaBaHUE pPbIO, phIUuaru B
TEJIE YeJIOBEKa, MPU 3TOM NEPEBOAUTH MPAKTUYECKYIO 3a]la4y B YUEOHYIO,
BBIJICIISATH CYIIECTBEHHBIC CBOMCTBA (TPU3HAKHN) PU3NYECKUX SBICHUN;
OIMKCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (DU3UUYECKUE SIBICHUS, UCTIONB3YS
dusznueckne BeMMYuHBI (Macca, 00BEM, TNIOTHOCTD BEIIECTBA, BPEMsl, My Th,
CKOpPOCTb, CPEJIHSSI CKOPOCTh, CHJIA YIIPYTOCTH, CUJIa TSIKECTH, BEC TEIA,
cujia TpeHus, AaBjeHue (TBEPAOro Tena, KUJIKOCTH, T'a3a), BHITAJTKUBAIOIIAs
cuia, MeXaHudeckas padoTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHIIbI,
KO} (OUIMEHT TIONE3HOTO JACHCTBUS MEXaHW3MOB, KHHETHYECKas W
NOTeHIMaJbHas dSHEpPrusi), NpU ONHCAHUU NPABUIBHO TPAKTOBATh
(U3UYECKUM CMBICI UCTIONBb3YEMbIX BEJIMUMH, UX 0003HAYEHUS U € AUHUIIBI
GU3NYECKUX BEIMYMH, HAXOAUTh (POPMYJIbI, CBS3bIBAIONIME JIAHHYIO



(U3HYECKYI0 BEIMYMHY C JPYTMMU BEIMYMHAMM, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUMH;

XapaKTepu30BaTh CBOMCTBA Tes, (U3MUECKUE SBICHHUS W MPOLECCHI,
WCIIOJb3Ys TpaBuiia CJIOXKEHUsI CUJl (BAOJb OJTHOM MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBECHs pblyara (0yoka),
«30JI0TO€ TPaBWJIO» MEXAHMKH, 3aKOH COXpPaHEHUs MEeXaHUYeCKOU
SHEPruu, NpU HTOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHa U
3aMMChIBATh €T0 MATEMATHUYECKOE BHIPAXKEHHUE;

O0BSACHATH (PU3UUECKHUE SABJICHUS, TPOLECCH U CBOIMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTYyalluil MPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa:
BBISIBJISITh IPUYMHHO--CJIE/ICTBEHHBIE CBSI3U, CTPOUTHh OOBsICHEHUE U3 1—2
JIOTUYECKUX LIAroB € OMopoi Ha 1-2 HM3yuYEHHBIX CBOMCTBA (PUM3HUYECKUX
ABJICHUN, (PU3NUECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3a7ayd B 1—2 JEHCTBUSA, MCMOJb3YyS 3aKOHBI U
dbopMyIbl, cBs3bIBaKOIIKME (HU3MUYECKUE BEJIMYMHBI: Ha OCHOBE aHaIM3a
YCIIOBUS 3aJlayyl 3aMUChIBATh KPATKOE YCJIOBHE, MOACTABIATH (PU3NUeCcKue
BEJIMYUHBI B (OPMYJIbI M TPOBOAUTH PACUETHI, HAXOJIUTH CIPABOYHbBIC
JaHHBIE, HEOOXOAUMBIE ISl PEIIeHUs 3a]a4, OLEHUBATh PEaTUCTUYHOCTD
MOJIYYeHHON (DU3UYECKOI BEIMYUHBI;

pacmo3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXXHO pEIIUTh TpPH TOMOIIU
($u3MUeCKrX METOOB, B OTIMCAHUM MCCIICIOBAHUS BBIIEISTH IPOBEPSIEMOE
peanoNoxeHue (TunoTe3y), pa3inyaTh U UHTEPIPETUPOBATH MOJTYYESHHBIN
pe3yNbTaT, HaXOJUTh OMIMOKM B XOJI€ ONBITA, JeJaTh BBIBOJBI IO €ro
pe3ynbraram;

OPOBOAUTH OMNBITBI 1O HAOMIOAEHUIO (PU3WYECKUX SIBICHUM WU
(bu3MUeCcKrX CBOMCTB Tell: GOPMYITHPOBATH MPOBEPSEMbIE TTPEANOIOKEHNUS,
coOupaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO 000pYAOBaHUS, 3aTUCHIBATH X011
ombITa U OPMYITHPOBATH BHIBOIBL;

BBINIOJIHSATh TMpPSMbIE M3MEPEHUS PACCTOSAHUS, BPEMEHHU, MAaCChl Tela,
o0béMa, CcHIIBI M TEMIEPaTypbl C MCIOIb30BAHUEM AaHAJIOTOBBIX U
UpoBBIX TPHOOPOB, 3aAMUCHIBATH TOKa3aHUS MTPHOOPOB C YUIETOM
3aJIaHHOM a0COJIOTHOM MOTPEITHOCTH U3MEPEHUN;

IPOBOJIUTH UCCIIEIOBAaHUE 3aBUCHMOCTH OJTHOM (PU3NYECKON BEIUUYUHBI OT
JAPYroil C MCHOJIb30BAHUEM MPSIMBIX H3MEPEHHH (3aBUCUMOCTH IYTH
PAaBHOMEPHO JBUXKYILIETOCS TeJia OT BPEMEHU IBUKEHUS TeNa, CUIIbl TPEHUS
CKOJIbXEHHUSI OT Beca Teja, KauecTBa OOpabOTKM MOBEPXHOCTEH Tel U
HE3aBHUCUMOCTH CWJIbl TPEHHUS OT IUIOLIAJAN CONPHUKOCHOBEHHMS TE€J, CUJIbI
YIIPYTOCTH OT YJIMHEHUS TPYKUHBI, BRITAUIKUBAIONMIEH CHUIIBI OT 00BbEMa
MOTpyKEHHOM YacTH Tejda U OT IUIOTHOCTH >KHJIKOCTH, €€ HE3aBUCHUMOCTHU



OT TUIOTHOCTH TeJla, OT TIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJO0, YCIOBUM
TJIaBaHUS TEJ, YCIOBUH pPaBHOBECHS pbhlyara W OJOKOB), Y4acCTBOBAaTh B
IUIAHUPOBAHUM  Y4EOHOTO WCCIICIOBAHUS, COOMpaTh YCTaHOBKY H
BBITIOJHATh M3MEPEHUsS, CIEeNys MPEIOKEHHOMY IUIaHy, (UKCHpPOBATH
pE3yNbTAThl TOTYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYHH B BHUJC
NPEIJIOKCHHBIX Ta0IUI] M TpadUKOB, JEJaTh BBIBOJABI IO pe3yJbTaTaM
UCCIICIOBAHUS;

NIPOBOJAUTh KOCBEHHBIC H3MEpPEHHUS (U3MYECKUX BEIWYUH (ILIOTHOCTH
BEIIECTBA KUJIKOCTHU U TBEPIOTO TEJIa, CHJIa TPESHUS CKOJIBKEHUS, IaBJICHUC
BO37lyXa, BBHITAIKUBAIONIAS CHJIA, JICHCTBYIOIIAs Ha TMOTPYy)XEHHOE B
KUAKOCTh  Telo, KOI(Q(UIIMEHT IOJE3HOTO  JCWCTBHSI  MPOCTHIX
MEXaHHM3MOB), CJCAys TPEIIOKEHHON HWHCTPYKIIUU: TPH BBITIOJHCHUH
U3MEpeHUl CcoOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W BBIYHCIATH
3HAYCHHE NCKOMOH BEITMYHHBI;

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

yKa3bIBaTh NMPUHIUIIBI JICUCTBHS MPUOOPOB W TCXHHUECKHX YCTPOWUCTB:
BECBHI, TEPMOMETp, IWHAMOMETP, COOOIIAIONINECS COCYIbl, Oapomerp,
pBIYar, IOJBUKHBIN M HETIOABM)KHBIN OJIOK, HAKIIOHHAS IJIOCKOCTH;
XapaKTepH30BaTh IPHUHIMIBI JEHCTBUS W3yYEHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX oOmucaHus (B TOM YHCIE:
NOJIIMITHAKKA, YCTPOWCTBO BOJOINPOBOJA, THIPABIMYSCKUN TIpecc,
MaHOMETp, BBICOTOMEP, TIOPIITHEBOI HACOC, apEOMETP), UCIIONB3Ys 3HAHHMSI
0 CBOMCTBaxX (hM3NUYECKUX SIBJICHUN U HEOOXOAMMbIe (PU3UYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAWTh  TpPUMEpPHl  (HAXOAWTH WHQPOPMAIMIO O  TpHMEpax)
NPaKTUYECKOTO HCTOIB30BaHUS (U3HYECKUX 3HAHUN B TOBCEIHEBHOMN
KU3HU JJ1s1 oOecrieueHns 0€30MacHOCTH MpH O0pallleHnu ¢ MpuOopaMu U
TEXHHYECKUMU YCTPOUCTBAMH, COXPAHEHUS 3I0POBbs 1 COOJIIOICHUSI HOPM
AKOJIOTUYECKOTO TIOBEJICHUS B OKPYXKAIOIIEH cpele;

OCYIIECTBIISITh OTOOpP HWCTOYHUKOB HWHpopManuu B HWHTEepHEeTE B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aIPOCOM, Ha OCHOBE WMEIOIIUXCS
3HAHUM © TyTéM CPAaBHEGHUS PA3IUYHBIX HMCTOYHUKOB BBIICIATH
UH(GOPMAIINIO, KOTOpasi SBISAETCS MPOTHBOPEUYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

MCTIOJIb30BaTh MPH BBHITOTHEHUH YYEOHBIX 3aIaHUI HAyYHO--TIOMYJISIPHYIO
auTepaTypy GU3MUECKOro COACPKAHUS, CIPABOYHBIE MaTepUAJIbl, PECYPCHI
cetn VHTepHeT, BiameTh mNpUEMaMU KOHCIEKTHPOBAHUS TEKCTa,
npeoOpa3oBaHus HH()OPMAITUU U3 OJHOU 3HAKOBOIM CUCTEMBI B JIPYTYIO;



C03/1aBaTh COOCTBEHHBIC KPAaTKHWE MUCHMEHHBIE U YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 MCTOYHHMKOB MH(pOpManuu (HU3NYECKOTO COAEpKaHUs, B TOM
yuclie MyOJUYHO J1eJ1aTh KPaTKUE COOOILIEHUS O PE3yJIbTaTax MPOEKTOB WIIN
y4eOHBIX HUCCJIEIOBaHUM, MPU STOM T'PAaMOTHO HUCIIOIb30BaTh M3YUYEHHBIN
NOHSATUUHBIA ammapat Kypca (U3UKH, COMPOBOXKAATh BBICTYIUICHUE
IIPE3CHTALNEN;

IpU BBHINIOJIHEHUU YYEOHBIX MPOEKTOB M MCCIECIOBAHUN pachpeacsisiTh
00sI3aHHOCTU B TPYIIIIE B COOTBETCTBUHU C IOCTABIICHHBIMHM 3ajadyaMu,
CJICIUTh 3a BBIIIOJHECHUEM IUIaHA JCWCTBUM, AaJEKBATHO OLEHUBATH
COOCTBEHHBIM  BKJaJ B  JCSATEIBHOCTb  TPYIIbI, BBICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJCHCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIUX.

K xoHiy o6yuenust B 8 kiacce npeMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE

JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh TOHATHSA: Macca U pa3Mepbl MOJICKYJI, TEIIOBOE JIBIKCHHE
aTOMOB U MOJICKYJI, arperaTHbIC COCTOSIHUS BEIIECTBA, KPUCTALITUYECKUE U
aMmopdHble TeNa, HACBHIIEHHBIH M HEHACHIIMICHHBIM Tap, BJIAXKHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPCHHSS OJHEPrus, TEIUIOBOW JBUTATEIb,
AJIEMEHTAPHBIN JIEKTPUUCCKHUM 3apsifl, HICKTPUIECKOE T0JIe, MPOBOIHUKHU
U TURJICKTPUKH, TOCTOSIHHBIN 3JICKTPUUECKHUIN TOK, MAarHUTHOE TOJIE;
paznuyaTh SBJICHUA (TEIUIOBOE pACIIMPEHHWE U CKAaTUE, TeIulomnepenaya,
TEIUIOBOE€ PAaBHOBECHE, CMAYMBAHUE, KAMUJUISIPHBIC SIBJICHUSA, UCTIAPEHUE,
KOHJIGHCAIMS, IUIABJICHHE, KpUCTALIM3aIus (OTBEpAEeBaHUE), KHUIICHHE,
TeIvIonepeayda (TErIONPOBOHOCTb, KOHBEKIHSI, W3JIyYCHHUE),
AJIEKTpU3alus TeJl, B3aUMOJICHCTBUE 3apsI0B, JACHCTBUS AJIECKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHME, B3aUMOJCHCTBUE MAarHUTOB, JIEHUCTBUE
MAarHMTHOTO TI0JISl Ha MPOBOJHUK C TOKOM, DJICKTPOMArHUTHAasE WHIYKIIHS)
10 OINHMCAaHUIO MX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIHX JaHHOE (PU3NYECKOE SBICHUE;

pacmo3HaBaTh TPOSBICHUE W3YYCHHBIX (U3MYECKHX SBICHUN B
OKpYXaIoleM MHpE, B TOM uucie (U3UYECKUE SIBICHUS B TPUPOJIE:
NOBEPXHOCTHOE HATSXKEHHE W KaNWUIApHbIE SIBJIEHUA B MPHUPOJE,
KpUCTalUIbl B Tmpupone, uznydeHue CoiHLA, 3amMep3aHHe BOJOEMOB,
MOpcKue Opu3bl, 00pa30BaHUE POCHI, TyMaHa, UHES, CHETa, SJIEKTPUUYECKUE
SABJICHUSI B aTMoc(epe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE
nosie 3eMJid, Apeiid) moJIF0COB, POJIb MATHUTHOTO MOJIS JJ1s1 )KU3HU Ha 3eMIie,
NOJISIPHOE CHUSHHE, TMPU HTOM TMEPEeBOJUTh MPAKTHUECKYIO 3a/Jady B
yueOHYyI0, BBIICIATH CYIIECTBEHHBIC CBOWCTBA (MPU3HAKK) (U3UUECCKUX
SIBJICHUIM;



OMKCHIBATh MU3YyUYEHHBIE CBOMCTBA TeN M (PU3UYECKUE SIBICHUS, UCIIOIb3YS
(u3nyuecKre BEIMYMHBI (TEMIEepaTypa, BHYTPEHHSS SHEPIHsl, KOJIUYECTBO
TEIUIOTHI, yJE€JIbHasg TEIUIOEMKOCTh BEIIECTBA, YyAEJIbHAs TEIUIOTa
IUIaBJICHMS], yJeJbHAas TEIJIOTa NapooOpa3oBaHMs, yJeibHas TEIIoTa
CropaHusi TOIUIMBA, KOA(Q(UIMEHT TMOJE3HOro JACHCTBUS TEIUIOBOM
MAaIlHbI, OTHOCUTENIBHAS BJIAXXHOCTh BO3/1yXa, IIEKTPUUYECKU N 3apsij, CUila
TOKa, DJJEKTPUYECKOE HANpPSHDKEHUE, CONPOTHUBICHUE  ITPOBOJHMKA,
yJIeTIbHOE COMTPOTUBIIEHHUE BELIECTBA, pad0Ta U MOIIHOCTh AJIEKTPUUYECKOTO
TOKa), TpU ONHCAHUM TPABUIBHO TPAKTOBATh (PUIUYECKUNA CMBICI
UCIIOJIb3YyEMbIX BETUYMH, 0003HaYEHUS U €JUHUIbI (PU3UUECKUX BEIUYHH,
HaxXOAUTh (OPMYJbI, CBS3bIBAIOIINE JNAHHYIO (DU3NYECKYIO BEIUYUHY C
JIPYTUMU BEJIIMYUHAMH, CTPOUTHh TpadUKu HU3YYEHHBIX 3aBUCHUMOCTEH
(bU3UYECKUX BEIUYNH;

XapaKTepu30BaTh CBOMCTBA Tes, (U3MUECKUE SBICHHUS W TMPOIECCHI,
UCITIOJIb3YSl OCHOBHBIE IOJOKEHUS MOJIEKYJISIPHO--KUHETHUECKON TEOpUu
CTpOEHUS BEILECTBA, MPUHIHUII CYNEPHO3UIMU ToJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH OMa Juisl ydacTKa UEIH, 3aKOH
Jlxoyns—JleHna, 3aKOH COXpaHEHUsI SHEPTHUH, IPHU 3TOM J1aBaTh CIOBECHYIO
(bopMyIHPOBKY 3aKOHA M 3aITUCHIBATH €I0 MAaTEMATUYECKOE BHIPAKEHUE;
OOBSACHATH (PU3NYECKHE MPOIECChl M CBONCTBA Ted, B TOM 4YHCIE U B
KOHTEKCTE CUTyallUld MPAaKTUKO-OPUEHTUPOBAHHOIO XAPAKTEPA: BBISABIIATH
NPUYUHHO-CIIEJICTBEHHBIE CBA3HU, CTPOUTH O0BsICHEHUE U3 1—2 JTOrHYEeCKUX
IaroB ¢ Omopod Ha 1—2 HW3Yy4YEHHBIX CBOMCTBA (PUMUYECKUX SIBJICHHIA,
(bu3MUECKNX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiaTth pacu€THble 3aJayud B 2—3 JEHCTBHS, WCIOJB3YSd 3aKOHbI U
dbopMyIbl, cBs3bIBAOIINE (DU3MYECKUE BEIMYMHBI: Ha OCHOBE aHaIM3a
yCIIOBUS 3aJladyd 3alKChIBaTh KPATKOE YCIOBHE, BBISABIATH HEOOCTATOK
JAHHBIX JUISI PEIICHUs 3aJa4d, BBIOMPATh 3aKOHBI U (HOPMYIIHI,
HEOoOXOMMBbIE g €€ pelIeHHs, MPOBOJWTH PacdyéThl W CPaBHUBATH
MOJTYY€HHOE 3HaueHne (PU3NIECKON BEIMUUHBI C U3BECTHBIMU JTAHHBIMU;
pacmo3HaBaTh MPOOJIEMBI, KOTOpPbIE MOXXHO pEIIUTh TpPH TOMOIIU
(¢u3nYecCKuX METOJOB, HCIIOJIb3Ysl ONHMCAHHUE HCCIIEIOBAHMS, BBLICIATH
IIPOBEPSIEMOE  IIPEAIIOIIOKEHNE, OLEHUBATh IPABWIBHOCTh IOpsAJKa
IIPOBEJICHUS UCCIEA0BAHMNS, JEJIATh BIBOBI;

NPOBOAUTH OMBITBI 1O HAOMIOAEHWIO (PU3WYECKUX SIBICHUM WU
¢du3rUecKnX CBOMCTB Tel (KamWUTSIPHBIC SBIICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro 00bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHUH OT IBETa H3Jydarouel (morioiaroniei)
IIOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOJBI OT TEMIEPATypbl KUAKOCTU U



iomaan €€ TOBEPXHOCTH, DJEKTpU3alMs Tel M B3aUMOJEHCTBUE
ANEKTPUYECKUX 3aps/ioB, B3aUMOJECUCTBHE IOCTOSIHHBIX MAarHUTOB,
BU3yaJIU3allisl MArHUTHBIX TIOJIEM TIOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MarHuTHOTO MOJS HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOICTBa 3JEKTPOJBHUraTeisl IOCTOSIHHOTO TOKa): (QOpMyIHpOBaTh
IpOBEpsiEMbIE MPEANOTI0KEHNSI, COOUPaTh YCTAHOBKY U3 MPEII0KEHHOTO
000py10BaHMS, OITUCHIBATH XOJ1 OMbITA U (DOPMYJIUPOBATH BHIBOIHI;
BBITIOJIHSITH MIPSIMbIE U3MEPEHUSI TEMIIEPATYPhl, OTHOCUTEIBHON BIAXXHOCTHU
BO3/lyXa, CUJIbl TOKa, HAINpSHKEHUS C HCIOJIb30BAHUEM aHAJOTOBBIX
npubOpOB M JATYMKOB (DU3WYECKUX BEIUYUH, CPABHUBATH PE3YJIbTATHI
U3MEPEHUN ¢ yuéToM 3aJaHHON a0COFOTHOM TOTPENTHOCTH;

IPOBOAUTH UCCIEOBAHNE 3aBUCUMOCTH OJTHON (PU3MUYEeCKON BETUUYMHBI OT
Ipyrod ¢  MCHOJB30BAHMEM  TMpPSIMBIX  M3MEpEeHUN  (3aBUCUMOCTD
COMPOTHUBJICHUS] TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJAM TOMNEPEUHOTO
CEYCHHMSI U Y/ICJIbHOTO COMPOTUBIICHUS BEIIECTBA MPOBOJIHMKA, CUJIBI TOKA,
UAYIIEr0 4epe3 TMPOBOJHUK, OT HANPSDKEHUS Ha  IPOBOJHUKE,
UCCJIEIOBAHUE TMOCJEAOBATEIBHOIO M MapaJjIeIbHOIO  COEIMHEHUMN
NPOBOJAHUKOB): TUIAHUPOBATh HCCJIEAOBaHUE, COOMpPATh YCTAHOBKY W
BBITMIOJHATh M3MEPEHUs, CIeNys MpeUIoKEHHOMY IUIaHy, (UKCHpPOBATH
PE3YNbTATHI OTYYEHHON 3aBUCUMOCTH B BHJI€ TaOJINII U TpadUKOB, 1e]aTh
BBIBOJIBI TI0 PE3YJIbTaTaM MCCIIEI0BAHNUS;

IPOBOAUTh KOCBEHHBbIE H3MepeHus: (U3MYECKUX BeNUUYUH (yIenabHas
TEIUIOEMKOCTh ~ BEIIIECTBA, COMPOTHUBICHUE IPOBOJIHHMKA, paboTra W
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHHPOBATH HM3MEPEHHs, COOHpaTh
AKCIIEPUMEHTATBHYIO YCTAaHOBKY, CIIEIys MPEIIOKEHHOW WHCTPYKIUH, U
BBIUUCTISITh 3HAUEHHUE BEINYUHBI,

co0JIr01aTh TIpaBUJIa TEXHUKH 0€30MacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
000opyT0BaHUEM;

XapaKTepu30BaTh TMPUHIUINBI  JCHCTBUS U3YYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOPON HAa UX OMHUCAHUS (B TOM YHCIIE: CHCTEMA
OTOIUICHHSI JOMOB, TUTPOMETp, TapoBasi TypOuHA, aMIIEpMETP, BOIBLTMETD,
CUETUMK DIIEKTPUUYECKONW DSHEPTHH, DIIEKTPOOCBETHTEIBHBIE MPUOOPHI,
HarpeBaTebHbIC AIEKTPONPUOOPHI (mpumepsl), AIEKTPUYECKUE
PEAOXPAHUTENH, ANEKTPOMArHUT, AIEKTPOABUTATENb TOCTOSIHHOTO TOKA),
UCTIONIb3Ys 3HAHUS O CBOMCTBaxX (DM3WYECKUX SIBICHUA UM HEOOXOIMMBIC
¢uznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA M HU3MEpPUTEIIbHbIE
MPUOOPHI 10 CXEMAM U CXEeMAaTUYHBIM PUCYHKAM (KUIKOCTHBIA TEPMOMETD,
TEPMOC, TCUXPOMETP, TUTPOMETpP, JABUTaTellb BHYTPEHHEro CropaHwus,



AIIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI DJJCKTPUUYECKUX IIeTIel ¢
MOCIIEAOBATENBHBIM U MapaIebHBIM COSIMHEHUEM 3JICMEHTOB, pa3inyast
YCIIOBHBIC 0003HAYCHUS AIIEMEHTOB DJICKTPUICCKUX TICTICH;

MPUBOIUTH  TpUMEpHl  (HAXOAUTh  WH(MOpPMAIMIO O  MPUMEpax)
NPAKTHYECKOTO HCIOJIB30BaHUS (PU3NYECKUX 3HAHWUH B TIOBCEIHEBHOM
KU3HU JIs oOecrieueHns 0€30MacHOCTH P OOpaIleHu: ¢ MPUOOpaMu U
TEXHHYECCKUMU YCTPOUCTBAMH, COXPAHEHHUS 3I0POBbS I COOJIIOICHUSI HOPM
HKOJIOTUYECKOTO TMOBEACHHSI B OKPY KaIOIIeH cpejie;

OCYIICCTBIISITh TOUCK HMH(pOpManuu (U3HYECKOTO COJCpKAHHS B
WNuTepHeTe, Ha OCHOBE WMCIOIIMUXCSA 3HAHWA W TYTEM CpaBHEHUS
JIOTIOTHUTEIIBHBIX HCTOYHUKOB BBIICISATHh HH(DOPMAITUIO, KOTOpAast SBIISCTCS
IPOTUBOPEUYUBON MJIU MOKET OBITh HEJIOCTOBEPHOIA;

UCIIOJIb30BaTh NP BBITOJTHCHUHM YYCOHBIX 3a/IaHW HAYYHO--TIOMYJISPHYIO
TUTEpaTypy GU3HUECKOTO COACPIKAHUS, CITPABOYHBIC MaTCPHAIIbI, PECYPCHI
cetu VIHTepHeT, BiaAeTh MNpUEMaMU KOHCIICGKTHPOBAHUS TEKCTa,
npeoOpa3oBaHus HHGOPMAIIMU U3 OJHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3JaBaTh COOCTBEHHBIC INMHCHMCHHBIC W KpaTKHUE YCTHBIC COOOIICHUS,
0600mass wHOpMaIMIO W3 HECKOJBKUX WMCTOYHUKOB (HU3NUECKOTO
COJIEp>KaHusl, B TOM YUCJIE ITyOJIMYHO MPEICTABISTE PE3yIbTaThl TPOSKTHOMN
WIIN MCCIIE0BATEIbCKON IEITETLHOCTH, ITPH TOM IPAaMOTHO UCTIOIh30BaTh
W3yYCHHBI TIOHATUHHBIA ammapaT Kypca (U3WKH, COIMPOBOXKIATH
BBICTYIUICHUE TIPEe3CHTAIINEH;

NpY BBHITIOJTHEHUH YYEeOHBIX TPOCKTOB W HCCIECIOBaHWN (PU3MUecKux
IPOIIECCOB  paclpenesaTh OO0sI3aHHOCTH B TPYIIE B COOTBETCTBUU C
NIOCTaBJICHHBIMU 3aJ[a4aMU, CIICTUTh 32 BBHITTOJIHEHUEM IUIaHA JCUCTBUN U
KOPPEKTUPOBaTh €ro, aJCeKBaTHO OIIGHWBAaTh COOCTBEHHBIM BKIIA] B
JESATEILHOCTD TPYIIIBI, BEICTPAaNBaTh KOMMYHHUKATHBHOE B3aHMMOJICHCTBHE,
MPOSIBIISASI TOTOBHOCTD pa3periaTh KOH(QIUKTHI.

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

UCIIOJIB30BATh MOHATHS: CHCTEMa OTCu€ra, MaTepuaibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHLHOCTh MEXaHMYECKOTO ABIKCHHs, nedopmarius
(ympyrasi, TacTUYecKas), TpPeHHUE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTbh M NEPErpy3KH, LEHTP TAKECTH, aOCOIIOTHO TBEPIOE TEO,
LEHTpP TSAXKECTU TBEPJIOTO Tella, pABHOBECUE, MEXAHUYECKUE KoJieOaHUs U
BOJTHBI, 3BYK, HHPPA3BYK U YIbTPa3BYK, JICKTPOMArHUTHBIC BOJIHBI, IITKAJIa
ANIEKTPOMArHUTHBIX BOJIH, CBET, OJNM30PYKOCTh U JIaJbHO30PKOCTb,
CIEKTPbI UCITYCKaHUs U TMOIJIOLIEHUS, alibda-, OeTa- U raMMa-u3IydeHus,
W30TOIIbI, Si/IEpHAsi SHEPIeTHKA;



pasznuyarh SBICHHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJMHEWHOE
JIBUKEHUE, DPABHOYCKOPEHHOE MPSMOJIMHENHOE ABUKEHHE, CBOOOIHOE
MaJIeHUE TeJl, PABHOMEPHOE JIBUKEHUE M0 OKPY>KHOCTH, B3aUMOJEHCTBUE
TEJ, PEAKTUBHOE IBMKEHUE, KOoJeOaTelIbHOE JIBH)KEHHUE (3aTyXarouue U
BBIHYKJCHHbIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JIBJKEHHE, OTpPaXKEHHE
3ByKa, MPSIMOJIMHEWHOE pacinpoCTpaHEHUE, OTPAKEHUE M MPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, pa3jioKeHue 0enoro cBeTa B
CHEKTp M CJOXEHUE CHEKTPAJIbHBIX IIBETOB, JUCHEPCHsS CBETa,
€CTECTBEHHAs! PaJMOAKTUBHOCTb, BOSHMKHOBEHUE JIMHEHYATOro CIEKTpa
U3JTyYEHHUs) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE ONBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh NPOSBICHUE U3YYEHHBIX (U3MYECKUX SBJICHUN B
OKpyXaromeM Mupe (B TOM uucie (QU3MYECKUE SBICHUS B MPUPOJIE:
NPWIKBHI U OTJIUBBI, ABMKeHUE TiaHeT COTHEYHON CHCTEMBbI, pEaKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIIPUSITUE 3BYKOB IKHBOTHBIMH,
3eMJIETpSICEHUE, CEHUCMUYECKHME BOJIHBI, I[yHaMH, 0JXO, I[BE€Ta Tell,
ONTUYECKHE SIBJICHUS B MpPHUPOJE, OMOJIOTMYECKOE NEeWCTBHE BHUIAMMOIO,
yIbTPaUONETOBOIO U  PEHTICHOBCKOTO M3JTYyYEHUW, EeCTECTBEHHBIN
pasivoaKkTUBHBIM (DOH, KOCMHMUYECKHE JIy4YH, PaAHMOAKTUBHOE W3IIydEHHE
IPUPOJHBIX MHHEpAJIOB, JCHCTBUE paJUOAKTUBHBIX W3JIYYCHH Ha
OpPraHM3M YeJIOBEKa), MPH ATOM IEPEBOJUTH IMPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIIEISATh CYIIECTBEHHbIE CBOWCTBA (MPU3HAKM) (DU3MUECKUX
SIBJICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN U (U3NYECKHUE SIBICHUSA, UCIOIB3YS
¢usnyeckue BeIMYMHBI (CpeAHssi WU MTHOBEHHAsh CKOpPOCTb Teja IpH
HEPABHOMEPHOM JIBJKEHHH, YCKOpPEHHWE, MEepEeMEIIEHUE, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CHJa YINPYTOCTH, CHJIA TSKECTH, YCKOPECHHE
CBOOOJIHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC Tella, HMITYJIbC CHJIbI,
MexaHudeckass paboTa M MOIIHOCTh, IOTEHLMAJIbHAs SHEPrus Tea,
HOJHATOIO HaJl MOBEPXHOCTHIO 3€MJIM, NMOTECHIHMAJIbHAs 3HEPIUsl CHKATOU
IPYXUHBI, KHHETUYECKAsl SHEPIUsl, OJIHAS MEXaHUUYECKAs SHEPT U, IEPUOJT
M 4yacToTa KoyieOaHMii, /UIMHA BOJIHBI, TPOMKOCTh 3BYKa M BbICOTa TOHA,
CKOpPOCTb CBETa, II0Ka3aTelb NPEJIOMJICHUS Cpeabl), NPU ONUCAHUU
OPABWIBHO TPAaKTOBaTh (PU3WYECKHM CMBICH HCIONb3YEMBIX BEJIMYHH,
0003HaUYEHUSI M EIUHUIBl (PU3NYECKUX BEIMYUH, HAXOAUTH (HOPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO BEIUYMHY C JAPYTUMH BEJIHMUYMHAMU,
CTPOUTH IrpapMKH U3yYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEINYHH;
XapaKTepu30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHHUS W HPOLECCHI,
UCIIOJIb3Yysl 3aKOH COXPAaHEHWs! 3HEPruHu, 3aKOH BCEMHPHOI'O TATOTEHHS,



MPUHIMI  CYMEPIIO3UIMA CWJI, TPUHIUIT OTHOCHUTEIHHOCTH [ amumies,
3aKk0oHBl HbIOTOHA, 3aKOH COXpaHEHUS HWMITYJIbCa, 3aKOHBI OTPAKCHHUSI U
MIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAaHEHHUS 3apsAI0BOTO U MacCOBOT'O YHCE
NP SIIEPHBIX PEAKIUAX, TMPU ITOM J1aBaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA W 3aITUCBIBATh €T0 MATEMATUIECKOE BEIPAKCHNUE;

OOBSCHATh (PU3MUYECKHE TIPOIECChI M CBOWCTBA TEJI, B TOM YHCIC U B
KOHTEKCTE CHUTYaIlMil NPAKTHKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO--CJICJICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHUE U3 2—3 JIOTHYECKUX
IaroB ¢ OMOpod Ha 2—3 W3YYCHHBIX CBOWCTBA (PU3NUCCKHUX SIBJICHHM,
(GU3HUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacuéTHbIE 3a]ja4u (OMUPAIOIIUeCcs Ha CUCTeMY U3 2—3 ypaBHEHUH),
UCIIOJIb3YS 3aKOHBI U (DOPMYJIBI, CBSA3BIBAIOIINE (PU3NYCCKUE BETUYMHBI: Ha
OCHOBE aHaJIM3a yCIIOBHUS 3aJ]a4M 3alMCHIBATh KPATKOE YCIOBHUE, BHISBISATH
HEJOCTAIOIINE WM U30BITOYHBIC JaHHBIC, BEHIOMPATH 3aKOHBI U (DOPMYJIBI,
HEOOXOJMMBIC U1 pCHICHWs, TPOBOAWTH pPacuY€éThl M  OICHUBATH
PCATMCTHYHOCTH TIOJTYYEHHOTO 3HAUCHUS (PU3NICCKOMN BEITMUNHEI;
pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO pEIIUTh TPH TTOMOIIU
(GU3HYECKHX METOJOB, HCIIOJB3Yysl OIMKMCAHUE WCCIICIOBAHUSA, BBIICIIATH
poBepsieMOe  TPEJIONIOKEHUE, OLEHUBATh MPaBUJIBHOCTh TOPSAKA
NPOBEJICHUS  MCCIEIOBAaHUs, JleJlaTh  BBIBOJABI, HMHTEPIPETHPOBATH
pE3yNbTaThl HAOIIOICHU U ONIBITOB;

OPOBOAUTH OMNBITBI 1O HAOMIOAEHUI0 (PU3MYECKUX SIBICHUN WU
¢u3nuecknx CBOWCTB Tell (M3ydyeHUEe BTOporo 3akoHa HpioToHa, 3akoHa
COXpaHEHHUsS] DHEPTUH, 3aBHUCHUMOCTh IepuUoAa KOJIeOAHWW MPY>KUHHOTO
MasiTHUKA OT MAaccChl Ipy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTUTY/BI MAJIBIX KOJICOAHHM, IPSIMOJIMHEHOE PAacpOCTpaHEHUE CBETA,
pasnokeHue OeNoro cCBeTa B CIEKTP, U3yUYEHHE CBOMCTB M300paKeHUS B
IUIOCKOM 3€pKajie M CBOWCTB HM300paKeHHs MpeaMeTa B CoOHparomen
JWH3e, HAOIOJEHUE CIUIONMIHBIX M JIMHEWYaThIX CIEKTPOB HU3ITYyUCHUS):
CaMOCTOATENTLHO COOMpaTh YCTAaHOBKY M3 W30BITOYHOTO Habopa
000pyIOBaHMs, OTMMCHIBATH X0/l OTIBITA U €r0 PE3YNbTATHI, (HOPMYITHPOBATH
BBIBO/IbI;

IPOBOAUTH MPU HEOOXOJUMOCTH CEPHUIO0 MPSIMBIX H3MEPEHHH, OTpenemnsis
CpemHee 3HAa4YeHHE U3MepAeMOW BeMWYMHBI ((POKYCHOE pacCTOsHUE
coOuparomeii JTUH3bI), OOOCHOBBIBATH BBIOOp CrHOCO0a HW3MEPECHHUS
(u3MepuTenpHOro nNpudopa);

POBOANTH HWCCJIEAOBAHHE 3aBUCUMOCTEH (DHU3WYECKUX BETWYMH C
WCITOJIb30BAaHUEM TPSIMBIX H3MEPEHUH (3aBUCUMOCTh ITYTH OT BPEMEHU TIPH
PaBHOYCKOPEHHOM JBIDKCHWH 0€3 HadYaJlbHOW CKOpPOCTH, TepHuoja



KOJICOaHMI MaTeMaTHYECKOTO0 MasTHHUKA OT JUIMHBI HHUTH, 3aBUCHUMOCTH
yria OTpaKeHUsi CBETa OT yrila MajJeHUs W yrjia MPEeJOMIICHHS OT yria
MajieHus1): TIUIAaHUPOBAaTh HCCIIECIOBAHUE, CAMOCTOSITEIbHO COOUpaTh
YCTaHOBKY, (DUKCHPOBATh PE3yNbTaThl  IMOJYYCHHOW 3aBHUCHUMOCTH
bu3MYecKUX BEIMYUH B BHUJAEC TaOMUIl U rpadUKOB, J€JaTh BBIBOABI IO
pe3yabTaTaM MCCIIeI0BaHUs;

IPOBOAUTh KOCBEHHBIE W3MEPCHUS (PU3NYECKUX BEIUYUH (CpeaHss
CKOPOCTb ¥ YCKOPEHHE TeJia TIPU PAaBHOYCKOPEHHOM JIBI)KCHHH, YCKOPCHUE
CBOOOJHOTO TAaJCHHS, >KECTKOCTh NPYXHUHBI, KOAIDPUIMEHT TpeHUs
CKOJIBKCHHSI, MEXaHW4YecKas padoTa M MOITHOCTb, YacTOTa W TEPHUOJ
KoJicOaHW MAaTEeMaTUYeCKOTO W TPYXKUHHOTO MASTHHKOB, OINTHYCCKAs
CWJIa COOMWparoIiel JIMH3bI, paJUOAKTHBHBIA (OH): TUIAHMPOBATH
U3MEpPEHUs, COOMpPATh SKCICPUMEHTAIBHYIO YCTAHOBKY M BBITIOJIHATH
U3MEpPEHUs, CIeAys NPEII0KECHHON WHCTPYKIIMHM, BBIYUCIISTH 3HAUCHUE
BCJIMYHMHBI U aHAJTU3UPOBATH MOJYUCHHBIC PE3YJIbTaThl C YIETOM 3aJaHHOM
TIOTPEITHOCTH U3MEPEHUI;

co0JIr01aTh TTpaBUJia TEXHUKW 0€30MacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
00opy10BaHUEM;

paznuyaTh OCHOBHBIE TMPU3HAKKM HU3YUYEHHBIX (DU3UYECKUX MOJENei:
MaTepHualibHasg TOYKa, a0COJIOTHO TBEPIOE TENO, TOUYECYHBIM HCTOYHHK
CBeTa, JIy4, TOHKas JIMH3a, TUIaHeTapHas MOJIeNIb aTOMa, HyKJIOHHAs MOJIeIb
aTOMHOTO S]1pa;

XapaKTepu30BaTh MPUHLHUINBI  JACHCTBUS  W3YYEHHBIX MOPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa WX oOmHcaHus (B TOM YHCIE:
CIUJOMETP, NATYMKK TOJOKEHUS, PACCTOSHUA W YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMepuckomn, (Qoroanmapar, ONTHYECKHE CBETOBO/IBI,
CIEKTPOCKOM, JO03UMETp, KaMmepa BuibCoHa), HCHOIB3ys 3HAHUSA O
CBOMCTBAaX (U3MYECKUX SBICHUH ©  HEOOXOAuUMBIE (Pu3MUYEcKue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATHYHbIE PUCYHKH M3YYCHHBIX TEXHHUUYECKHUX
YCTPOMCTB, U3MEPHUTEIBHBIX TPUOOPOB M TEXHOJIOTUYECKHUX MPOIIECCOB MIPH
pelieHNr  Y4eOHO--TIPAKTUYECKUX  3a7a4, ONTHYECKUE CXEeMBl JIs
MIOCTPOCHMS NM300paKEHUH B TJIOCKOM 3€pKajie M COOMPArOIIeH JINH3E;
NPUBOIUTHh  TpUMEPHl  (HaXoauTh WHGOOpPMAIMI0O O  MPUMEPax)
IPAKTUYECKOTO HCIOJIB30BAHUS (PU3NYECKUX 3HAHUN B TIOBCETHEBHOM
KU3HU JJ1s1 oOecrieueHns 0€30MacHOCTH MPH OO0paIlieHnu ¢ MpuoOopaMu U
TEXHHYECKUMU YCTPOUCTBAMH, COXPAHEHHUS 3I0POBbs I COOJIIOICHHUSI HOPM
AKOJIOTUYECKOTO TIOBEICHUS B OKPYXKAIOIIEH Cpele;



OCYIIECTBIATh TOUCK HHpOpMamuu (U3NIECKOTO COACPNKAHHUS B
HHTepHeTe, caMOCTOATENBHO (GOPMYIUPYsl MMOMCKOBBIN 3allpoc, HAXOIUTh
MyTH OMpeeNIeHUs] JOCTOBEPHOCTU MONYYCHHON MH(POpPMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHWHN U TOTIOJHUTEIbHBIX HICTOYHUKOB;

MCTIOJIh30BaTh MPH BHIMIOJHEHUH YUEOHBIX 33JlaHUil HAy4HO--TIOMYJISPHYIO
auTepaTypy GU3NYECKOTO COACPKAHMS, CIIPABOYHBIE MaTePUAIbl, PECYPCHI
cetu MHTepHeT, BhaaeTb NpuéMaMU KOHCIEKTUPOBAHHS TEKCTa,
npeoOpazoBaHusl HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JAPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE U YCTHBIE COOOIIECHUS HAa OCHOBE
UHPOpPMAIMN U3 HECKOIbKUX HCTOYHHKOB (DU3MUECKOTO COACpIKAHUSA,
MyOJIMYHO MPEACTABIIATH PE3YJIbTATHI MPOSKTHOW MU UCCIIEIOBATEIbCKON
ACeSITeNbHOCTH, TPH OTOM TPaMOTHO  HCIOJNB30BaTh  HM3yYCHHBIN
NOHATUHHBIA amnmapar M3y4aemoro paszena (U3MKd U COMPOBOXKIATH
BBICTYIUICHHWE TIpe3eHTalMed ¢ Y4ETOM OCOOEHHOCTEH ayIuTOpHH
CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Paznes 1. @u3uka u e€ poJib B NO3HAHMHN OKPY/KAIOLIEro MUpa
bubmmoreka [{OK
1.1 0} - 2
M3HIa - Hayka o fpupose https://m.edso00.ru/7f416194
1.2 du3nyeckne BEIUYUHEI 2 1 bubmiorexa HOK
https://m.edso00.ru/7f416194
bu6moreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIN METO/I TO3HAHMS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pa3znen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUN BellleCTBA
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BEeCTRa https://m.eds00.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubnuoreka [JOK
' BEILECTBA https://m.edso0.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIICCTBA 2 Bubmorexa OK
https://m.eds00.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIelCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CHAMHACCROE ABHACHHC https://m.eds00.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

bubmuoreka [JOK

2 41 4 1
3 HEPLULA, Macca, IUIOTHOCTS https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
. .B 14 2
33 (ua. Buat cin https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. laBjieHue TBEPABIX TeJl, (KMIKOCTEH 1 ra3oB
41 Hasnenue. [lepenaya qaBneHus: TBEPIbIMU 3 bubnuoreka [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [{OK
4.2
JlarieHue KuAKOCTH ° https://m.edso00.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(EpHOE AaBICHHE 6 https://m.edso00.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pasznen 5. Pabora u MOIIHOCTL. JHeprus
bu6mmoreka [JOK
5.1 Pa6 3 1
aboTa 1 MOMHOCTD https://m.eds00.ru/7f416194
5.2 [IpocThie MEXaHU3MBI 5 1 bubmorexa HOK
https://m.eds00.ru/7f416194
5.3 MexaHudeckast SHEPTHsl 4 1 bubmorexa HOK
https://m.eds00.ru/7f416194
Uroro no pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 12



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

Kosau4vecTBO YyacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Paznen 1. TenjioBble siBJIeHUsI
. bubnuoreka [JOK
11 C 7
TPOCHHE H CROHCTRA BEMiecTaa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
CIVIOBHIC MPOUCCChl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUSI
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbBIC TEJla 5 1 bubnuoreka [IOK
' U X B3aUMOJIeHCTBHE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 1 7 Bubnmorexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SIBIICHHS 6 1 15 bubmorera [JOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 C) 4
JICKTPOMATHITIAN MLy KA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68 3 14.5



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

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB H TeM nudpoBLIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Paznea 1. Mexanu4yeckue siBJICHUSA
MexaHn4ecKoe JIBMKEHNUE U CIIOCOOBI €T0 bubmmoreka [{OK
1.1 10 1
OIIMCAaHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 20 1 3
SAUMOJIeHCTRHE Tel https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpaHEHUS 10 3 nomHoreia LO
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznen 2. Mexannueckne KoJ1e0aHUsS X BOJHBI
buo OK
2.1 Mexaunueckue KojieOaHus 7 3 nommorexa 11
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHnuecKue BOJIHEL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pa3jaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIeKTPOMATHUTHBIE BOJTHBI
31 DJIEKTPOMAarHuTHOE MOJIe U 6 5 bubnunoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6

Pa3nen 4. CBeToBEI€ SIBJEHUS



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

4.1 3aKOHBI pacIpOCTPAHCHUS CBETa 6 2 bubmorexa OK
' pactpoctp https://m.edso0.ru/7f41a4a6
bubmmoreka [{OK
4.2
JIuH3bI ¥ on'TUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4. P 2
3 a3JI0)KeHHE OEJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 5. KBaHTOBbBIE SIBJIEHUS
bubmmoreka [{OK
A nu 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41ada6
bu6moreka [IOK
2 1
> (-Tpoetiite aTOMHOTO 1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 Fnepibie peatui ! 1 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pa3nen 6. [loBToOpuTE/ 1bHO-00001IaK0 M MOY b
6.1 [ToBTOpEeHue u 0000IIEHNE COACPIKAHUS 9 5 bubmuoreka [JOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 27



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