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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTIO o0OIIEro o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU U TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00Opa30BaTeIbHON NPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxke ¢ yuétoMm (enepanbHO paboueil mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenogaBanust yueoHoro npeamera «Ouznkay.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBlIeHO Ha (opMUpOBaHUE
€CTEeCTBEHHO-HaYYHOW TI'PaMOTHOCTH OOYYarolMXCs M OPraHu3alui0 HU3yYeHUs
(Gu3MKM Ha NESITeNbHOCTHOW OCHOBE. B mporpamme mo (u3Mke yUHUTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzaunuu TpeboBanuiik I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEIMETHBIM pe3yibTaTaM 00y4YeHHs], a TAKKe
MEXIPEIMETHbIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX NMPEIMETOB HAa YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[Iporpamma no ¢u3uke ycraHaBIMBAET pacnpeaeieHre yueOHoro Marepuaia
no rogam o0y4yeHus (Mo Kjaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEAMETHOTO COACpPKaHUS U
yuéTe BO3PaCTHBIX OCOOEHHOCTEH 00yUYatoIMXCsl.

[Iporpamma 1o ¢usmke pazpaboTaHa C IEJIbI0 OKa3aHUA METOJUYECKOM
MIOMOIITY YYUTENIO B CO3JJaHUU paboydeil mporpaMMbl IO y4e€OHOMY MPEIMETY.

®uzrka SBISETCS  CHUCTEMOOOpAa3yIOIIUM JUIsl  €CTeCTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, MOCKOIbKY (PU3UUYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SBIICHUM, H3ydyaeMbIX XHMHUEH, OHOJIOTHEH, acTpOHOMHEH U (PU3HUIECKON
reorpadgued, BHOCUT BKJIaJ B €CTECTBEHHO-HAyYyHYI0 KapTUHY MHUpA,
npenocTaBisieT Haubosnee siICHble 00pasibl MPUMEHEHHS HAydyHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYCHHs TOCTOBEPHBIX 3HAHUN O MHpE.

OnHa W3 TJaBHBIX 3a7a4 (PU3HUYECKOro OoOpa3oBaHUsI B CTPYKType OOIIETo
o0pa3oBaHUs COCTOUT B (DOPMHPOBAHUM €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH H
MHTEpECca K HayKe y 00yJarolmuxcsl.

N3yuenne ¢usukn Ha 0a30BOM YpOBHE MPEAIONAraeT OBJAJCHUE
CJIEYIOIIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHO-HAYYHYIO
IPAMOTHOCTb:

® Hay4YHO OOBSACHSTH SIBICHUS;

® OLCHUBATh U IOHMMATh OCOOEHHOCTH HAYYHOT'O HCCIIEOBaHUS;

® UHTEPNPETUPOBATH  JIaHHBIE W UCIOJB30BATh  HAYy4YHBIE
JI0Ka3aTeIbCTBA JIJIsl TTOJTYUEHHUS BBIBOIOB.

enn wu3ydeHuss ¢GU3MKK HA YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUSA
onpenenenbl B KoHuenuuu mnpenojaBanusi ydyeOHoro npeamera «®Dusukay B



oOpa3oBarenbHBIX oOpranu3auusx Poccuiickoit ®enepanuu, peamu3yronmx

OCHOBHBIE  00111€00pa30BaTe/IbHbIE IMPOTPAMMBI, YTBEPKIAEHHON pelIeHHEM

Komnerun Munucrepctsa npoceiienus Poccuiickoit denepanuu (mpoTokoi ot 3
nexadbps 2019 r. Ne TIK-48H).
eaun nzyyenus pusuku:

NpHOOPETeHHEe HMHTEpeca M CTPEMJICHHS OOYYalIIHUXCSd K HAyYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HMX HWHTEIUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABIICHUA O HAYYHOM METOJIC TIO3HAHUSA M (OPMUPOBAHUE
UCCIICIOBATEIBCKOTO OTHOIICHHUS K OKPY KAIOIITUM SIBJICHUSIM;
dbopMHpOBaHUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yibTaTa HW3YUYCHHS
OCHOB CTPOCHHMSI MaTepuu U (HyHIaAMEHTAIBHBIX 3aKOHOB (DU3UKH;
(dbopMHUpOBaHUE TPEICTABICHUN O PONHM (U3MKHU JUIS Pa3BUTHS JPYTUX
€CTCCTBCHHBIX HAayK, TCXHUKH U TCXHOJIOTHH;

pa3BUTHE  MPEACTABICHHMH O  BO3MOXHBIX  cdepax  Oymymici
npo(eCcCHOHATBHOM JCSATCIIBHOCTH, CBA3aHHOW C (PM3MKOM, TOJATOTOBKA K
JaNbHEHIIEMY OOYYCHHIO B ’TOM HAIPaBJICHUHU.

I[OCTI/I}KGDHI/IG OTHUX ueneﬁ IMporpaMmsbl 110 (1)I/I3I/IK€ Ha YPOBHC OCHOBHOTI'O

O6I_HGFO 06p330BaHI/I}I oOecreunBacTCs PEIICHUEM CICAYIOMIUX 3a1a4:

npuoOpeTeHne 3HAaHWK O JUCKPETHOM CTPOSHUW  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPHUECKUX, MATHUTHBIX W KBAHTOBBIX
SIBIICHUSX;

npuoOpeTeHne YMEHHI OIUCHIBATh M OOBACHATH (PU3HUYCCKUE SBICHUS C
UCTIOJIh30BAaHUEM ITOJTYICHHBIX 3HAHU;

OCBOGHHE METOJIOB pCIICHUS MPOCTEHUIMX pacuETHBIX 3aJad ¢
UCTIOJIh30BaHUEM buznuecKkux MoOJIeTIeH, TBOPYECKHX U
IPAKTUKO-OPUEHTUPOBAHHBIX 33]1aY;

pa3BHUTHE YMEHUN HAOII01aTh MPUPOIHBIC SBICHUS U BBITIOIHATH OMBITHI,
nabopaTopHble  pabOTBl W  SKCIEPUMEHTAIBHBIE HUCCIEIOBAHUS C
UCTIOJIb30BaHUEM U3MEPUTEIHHBIX TPHOOPOB;

ocBoeHHE MPUEMOB PabOTHI ¢ mHbOpMaIruel HU3NIECKOro COACPKaHuUs,
BKJIFOYast HHPOPMAITMIO O COBPEMEHHBIX JTOCTIKCHUIX (DU3UKH, aHATU3 U
KPUTHUYECKOE OlICHUBaHNE HH(POPMAIINH;

3HAKOMCTBO €O cepamu mpodecCHoHaIbHON TeSITSIBPHOCTH, CBI3aHHBIMHU
C (GU3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
TOCTIKEHUSAX (U3HUUECKON HAYKH.



Ha usyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOILETO
oOpazoBanus orBoautcs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HEZIEN0), B 8
Kiacce — 68 gacoB (2 gaca B Heneno), B 9 kinacce — 102 4gaca (3 gaca B HeIEINiO).

[Ipennaraemslii B mporpaMMe no (u3HKe MepedyeHb JabopaTopHbIX padoT U
OIBITOB HOCUT PEKOMEHAATENIbHBIN XapaKTep, yYUTeb JAeaeT BEIOOP MPOBEICHUS
7a00paTOpHBIX PA0OT M ONBITOB C YYETOM HHAMBUAYAIBHBIX OCOOEHHOCTEH
oOy4aromuxcs, CIUCKa 3KCIEPUMEHTANBHBIX 3aJaHui, MpeajaraeMblX B paMKax
OCHOBHOT'O F'OCY/IapCTBEHHOI0 YK3aMEHA 110 (PU3HKE.



COIEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ pojib B NIO3HAHUM OKPYKAIOLIEr0 MUPA.

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

®uznyeckue BenuuuHbl. M3Mepenue ¢Qusnueckux BennuyuH. Dusnmyeckue
npuOopsbl. [lorpemnocts u3Mepenuii. MexxayHapoHasi CUCTEMa €IMHUIL.

Kak ¢wusuka u japyrue ecTecTBEHHble HAyKHM H3Y4alOT TPUPOLY.
EcTecTBeHHO-HAY4YHBI METOJ| MO3HAHUA: HAOJIOJEHHE, MOCTAaHOBKA HAYYHOTO
BOMPOCA, BBIJBUKEHUE THIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 0ObSICHEHHE
Habmonaemoro sBieHus. Onucanue Gu3NUecKUX SBICHUN ¢ TOMOLIBI0 MOJIENIEH.

Jemoncmpayuu.

1. MexaHnuyeckue, TEIUIOBBIE, DJJIEKTPUUYECKUE, MArHUTHBIC, CBETOBbBIC

SIBJIICHUSL.

2. ®usnyueckue MpuOOPHI U MPOLEaypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U

1T POBBIM TPHUOOPOM.

Jlabopamopnuie pabomot u onvimot.

Omnpenenenue 1EHbl IeIEHUS IIKaJIbl U3MEPUTETHLHOTO MpUdopa.
HN3mepeHne paccTOSTHUM.

N3mepenne 06bE€Ma KUIKOCTU U TBEPAOTO Tea.

Onpenenenue pa3MepoB MaJIbIX TEJL.

M e

N3mepenune Ttemmeparypbl MpU MOMOIIM >KUJKOCTHOIO TEPMOMETpa U
JaTyrKa TeMIEepaTyphbl.
6. IlpoBeneHue uccienoBaHus MO MPOBEPKE TUMOTE3bl: JAJTBHOCTH MOJETA
IIapyiKa, MyIEeHHOr0 TOPU30HTAIBHO, TEM OOJIbIIIE, YeM OOJIbIIIe BHICOTA
IyCKa.

Paznen 2. IlepBoHayajibHbIe CBeJIEHHMSI 0 CTPOCHHHU BelllecTBA.

CtpoeHue BelmiecTBa: aTOMbl W MOJIEKYJIbl, HX pa3mepbl. OIbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTRBA.

JIBmkenrne dacTtuil BemiecTBa. CBs3b CKOPOCTH JBMIKEHHUS YaCTHI[ C
TeMIiepatypoii. bpoyHoBckoe nBmwkenme, auddys3us. BzanmomelicTBue YacTHI
BEIIECTBA: MPUTSIKECHUE U OTTAJKUBAHUE.

ArperaTtHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE Ta30B, KUJKOCTEH M TBEPIBIX
(kpucTayuMdecknx) Tea. B3amMocCBsS3b MEXAy CBOWCTBAMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U MX aTOMHO-MOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSSHUI BOJIBI.



Jemoncmpayuu.

1. HabGnronenue 6pOyHOBCKOTO JBUKEHHUS.

2. Habmonenue nuddysuu.

3. HaGmiogenne  siBaeHUI,  OOBSACHAIOIIUXCA  MPUTSDKEHUEM  WIH

OTTAJIKMBAHUEM YACTHI] BEIIECTBA.

Jlabopamophuie padomot u onvimot.

1. Onenka pauameTpa aToMa METOJOM PSAOB (C  HCMOJIb30BaHUEM

dotorpaduii).

2. OnbITHI 110 HAOIIOJIEHUIO TEMJIOBOTO PACIIUPEHUS Ta30B.

3. OmnbITHI 10 OOHAPYKEHUIO ICHUCTBUS CHJT MOJICKYJISIPHOTO MPUTSKCHHUS.

Paznen 3. JIBu:keHHe U B3aMMO/IECTBHE TeJl.

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

SBneHne wHepUUU. 3aKOH HMHEpIMU. B3auMojeicTBHE Tel Kak NpUYMHA
U3MEHEHUSI CKOPOCTHM JBIMXKEHUsSI Teld. Macca Kak Mepa HHEPTHOCTH Tena.
[InoTtHOCTh BemiecTBa. CBSI3b IMJIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B E€IUHUIIE
00BéMa BelecTna.

Cuita Kak XapakTepucTuka B3aumoneicTBus tei. Cuilia yrnpyrocTd M 3aKoH
I'yka. M3MepeHne cuiibl ¢ MOMOILBIO IUHAMOMETpA. SIBIIEHHE TATOTEHUS U CUJIa
TshkecTd. Cuia TSKECTH Ha Apyrux uiaHerax. Bec tena. HeBecomocTs. Cnoxenue
CWJI, HAPABJIEHHBIX MO OAHOM mpsiMoil. PaBHoxelicTByromas cui. Cuia TpeHHs.
TpeHue CKONbKEHUS U TPEHUE NOKOsS. TpeHue B IMPUPOJIE U TEXHUKE.

Jemoncmpauuu.

HaGmonenrne MexaHU4ecKoro JBUKEHUS Tena.

HN3mepeHne CKOpOoCTH NPSIMOJIMHEMHOTO JBUKCHUS.
HaGmronenue siBieHUsT HHEPIIUH.

HaGmronenne u3meHeHns CKOPOCTH MPU B3aMMOJICHCTBUU TE.
CpaBHeHHE Macc MO B3aUMOJIEUCTBUIO TEI.

A

CrnoxeHue cuil, HallpaBJIECHHBIX 10 OJJHOM MPSMOM.

Jlabopamophuie pabomot u onvimot.

1. OnpeneneHue CKOPOCTH PaBHOMEPHOTO JABUKEHHUS (IIapUKa B HKUIKOCTH,
MOJEJH JIEKTPUUECKOTr0 aBTOMOOMJIS U TaK JaJiee).

2. OnpeneneHue CpelHE CKOPOCTU CKOJbXEHHsSI OpycKa WM IIapuKa IO
HaKJIOHHOM IIJIOCKOCTH.

3. OnpeneneHue MIOTHOCTH TBEPIOTO TeEa.

4. OnbIThl, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTH pacTskeHus (aedopmaiun)

MPY>KUHBI OT MPUIIOKEHHOU CHIIBI.



5.

OnbBITBI, TEMOHCTPUPYIOUIUE 3aBUCHUMOCTh CHJIBI TPCHHS CKOJIBKEHHUS OT
BECa TeJIa U XapaKTepa COMPHUKACAIONINXCS MOBEPXHOCTEH.

Paspnen 4. /laBienue TBEPABIX TeJl, dKUAKOCTEil U ra3oB.

Hasnenune. CriocoObl yMEHbBILICHUS U yBEJIMYEHUA AaBieHus. JaBneHue rasa.

3aBUCHMOCTb JaBJIEHUS ra3za OT 00bEMa, TeMmmeparypel. llepemaua naBnenus

TBEPABIMU TEJIAaMH, KUAKOCTIMU M razaMu. 3akoH [lackansa. IIlHeBmaTuueckue

MaIlliHEIL. 3aBHCHUMOCTH JaBJICHUA XHUAKOCTH OT I‘J'IY6I/IHI:>I. FI/II[pOCTaTI/I‘IGCKI/Iﬁ

napanokc. Coobmiaromnuecs cocyasl. ['uapaBinueckue MEXaHU3MBI.

Atmocdepa 3emun u atmocdepHoe naieHue. [IpuuuHbl CylecTBOBaHUS

BO3AyIHON o0osouku 3emin. OmnbiT Toppuuennu. M3mepenue arMmochepHOTo

JaBJICHUA. 3aBUCUMOCTh aTMOC(i)epHOI“O HAaBJICHUA OT BBICOTBI HAJl YPOBHCM MODP.

[Tpubops! 115t U13MepeHust aTMOCHEPHOTro JTaBICHUSI.

I[eﬁCTBHe KUIAKOCTHU U Tr'a3a Ha HOprX(éHHOG B HUX TCJIO. BI::ITaJ'IKI/IBaIOIJ_[aH

(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3ayxomniaBanue.

Jemoncmpayuu.

A i e

~

3aBUCUMOCTD JIaBJICHUS T'a3a OT TEMIIEPATYPHI.

[Tepenava naBneHUs KUJIKOCTHIO U Fa30M.

Coobmaromuecst COCYIbI.

['mppasnuueckuit mpecc.

[IposiBneHue necTBUs aTMOC(PEPHOTO TaBICHUS.

3aBUCUMOCTh BBITAJIKMBAIONICH CHJIBI OT 00BbEMa MOTPYKEHHOM YacTh
Tela ¥ IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITATKMBAIOWIEH CUIIBI BECY BBITECHEHHOW KUJKOCTH.
VYcioBue MiaBaHus TeJl: TJIaBaHWE WM MOTPY>KEHHUE TEJl B 3aBUCUMOCTHU
OT COOTHOIIIEHHS INIOTHOCTEHN TeJIa U KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1.

HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJIe OT 00bEMa NMOrpyKEHHOU B
KMIKOCTh YaCTH Tea.

OmnpeneneHue  BBITAIKUBAIONIEH  CHJIBI, JCHCTBYIOIIEM Ha  TeJoO,
IIOIPYKEHHOE B JKUIAKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CHIIbI, IEUCTBYIOIIEH HA TEJIO
B JKHJIKOCTH, OT MacChI TeJa.

OnpIThl, JAEMOHCTPUPYIOIIHME 3aBUCUMOCTh BBITAJIKUBAIOIIEH  CHJIBI,
JECUCTBYIONIEH HAa TENO0 B JKHJAKOCTH, OT O0BEMaA TOTPYKEHHOU B
JKMIKOCTh YaCTH T€Ja U OT INIOTHOCTH KUJIKOCTH.

KonctpynpoBanue apeoMmeTrpa WM  KOHCTPYHPOBAHUE JIOJKH U
OIpEAEIICHUE €€ TPY30NOABEMHOCTH.

Pazgea 5. PaboTra 1 MOIIHOCTH. JHEPruUs.



Mexanundeckas padota. MOIIHOCTb.

[IpocTbie MexaHU3MBI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuio
paBHOBecus pbluara. [IpumeHeHue npaBuia paBHOBECUs pblyara K OJIOKY.
«3onoroe mnpaBwino» MexaHuku. KIIJ[ mpocteix wmexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass odHeprus. KuHeTmdeckass W NOTEHIMAIbHAs DJHEPIUS.
[IpeBpamienne 0THOTO BHJIa MEXAaHUYECKOW YHEPTUM B IPYTrOM. 3aKOH COXPAHEHUS
DHEPIUHU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuie padbomot u onvimot.

1. Onpenenenuvie pabOThl CHIIBI TPEHHUS MPU PAaBHOMEPHOM JBUKEHUU TeJa

110 TOPU30HTAJIbHON TOBEPXHOCTH.

2. HccnenoBaHue ycioOBUI paBHOBECHS pblyara.

3. Usmepenue KIIJI HaKIOHHOM MIOCKOCTH.

4. M3yuyeHue 3aKOHA COXPAHEHUSI MEXaHUYECKON SHEPTHH.

8 KIIACC

Pa3nen 6. TenjioBble siBJIEHUS.

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

Mogenun TBEPAOro, JKHUIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIECTBA.
Kpucramnmuueckue u amopdusie tena. OObsiICHEHHE CBOMCTB ra3oB, KUIKOCTEH H
TBEPBIX TEJI HAa OCHOBE IIOJOKEHUU MOJICKYISIPHO--KUHETUYECKON TEOpHH.
CmaunBaHue U KamWUISIPHBIE sIBJICHUA. TeIoBOE pacliupeHue U cokaTue.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBbIO TEIJIOBOTIO JIBUXKCHUS
gactull. BrHyTpeHHssi sHeprus. CrnocoObl W3MEHEHHS BHYTPECHHEH JSHEPIrumu:
Teronepeaada u COBEPIIIEHUE paboTHI. Buagsr TETJIoNepeaun
TEIIONPOBOIHOCTh, KOHBEKIIHS, U3JTYYCHHE.

KomnuecTBo TEIIOTHL. YelbHAs TEIIOEMKOCTh BEIlecTBa. TerIooOMeH
TEIUIOBO€ paBHOBECHE. YpaBHEHHME TersioBoro ©OanaHca. IlmaBinenue wu
OTBEPJICBAHUE KPHUCTAJUIMYECKUX BEIIECTB. Y AEJIbHAas TEIUIOTAa IJIABJICHUS.
[TapooOpa3zoBanue u koHuaeHcanus. Mcnapenue. Kunenue. YnaenpHas Ttermiora
mapooOpa3oBaHus. 3aBUCUMOCTH TEMIICpATyphl KHIICHHS OT aTMOC(EpHOTO
JIaBJICHUSI.

BnaxHocTs Bo3myxa.

DHeprus TOIJIMBA. Y I€JbHAS TEIJI0Ta CTOPAHUA.



[Tpuniuner padotel TernoBbix nsuratened KIIJ[ temnmoBoro aBuratesns.
TernoBble IBUraTENU U 3alUTa OKPYKAIOIIEH CPEbI.

3aKoH COXpaHCHUSA U MTPCBPAIICHUS SHCPIUKU B TCIJIOBBLIX ITPOLICCCAX.

Jemoncmpayuu.

DN A~ W=
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9.

HaGmronenre OpoyHOBCKOTO IBUKEHUS.

HaGmonenue nuddysuu.

HaGmronenue siBlneHnil cMauuBaHUs M KaIUJUISIPHBIX SBICHUA.
HaGnronenue TemioBoro paciiupeHus Tel.

W3menenne naBieHHs Tra3a OpU M3MEHEHUH OO0bEMA M HarpeBaHUM WU
OXJIAXKICHUU.

[IpaBuna u3mepeHus: TeMIEpaTyphl.

Buabl Teronepenaum.

OxnaxxeHue Npu COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiieHn# padOThl BHEUTHUMHU CUIIAMH.

10.CpaBHEHHE TEMIOEMKOCTEN PA3IMUHBIX BEILIECTB.

11.HabGmronenue KumneHus..

12.HaGntoieHue nocTOsSIHCTBA TEMITEPATyphl IIPU JIaBICHUH.

13.Moaenu TEIIOBEIX ABUTATEIIEH.

Jlabopamopnuie pabomot u onvimot.

1.
2.
3.

OMNBITBHI IO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITEl TI0 HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPJBIX TEIL.

OmnpeneneHue qaBjieHUs BO3yXa B OaJIOHE IITTPHUILA.

OnbIThl, JAEMOHCTPUPYIOIIUME 3aBUCHUMOCTH JABJICHUS BO3JyXa OT €To
00bEMa M HArpEeBaHUS WIN OXJIAXKICHHUS.

[IpoBepka rumoTE3bl JUHEHHOM 3aBUCUMOCTH JJTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPHUUYECKOU TPYOKE OT TEMIIEPaTYPHI.

HaGmonenne w3MeHeHHMsT BHYTPEHHEH OSHEPrud Tella B pe3yJlibTaTe
TEIIOTIepeIaun U pabOThl BHEITHUX CHIL.

HccnenoBanne sBICHUS TEIUIOOOMEHA IIPH CMEIIMBAHUU XOJOJHOW H
ropst4ei BOJBI.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IIOJYYEHHOTO  BOJIOW  TpH
TEIJI000OMEHE C HAarPEeThIM METATHYSCKUM ITHITUHIPOM.

10.Onpenenenue yeabHONU TEMIIOEMKOCTH BEILIECTBA.

11.HUccnenoBanue npoiecca UCHapeHusl.

12.0Onpenenenrne OTHOCUTEILHOM BIAXKHOCTH BO3yXa.

13.0Onpenenenre yenbHOM TEIIOTHI IUIABJICHUS JIbJA.



Pazgen 7. Jinekrpuyeckne ¥ MATHUTHbBIE SIBJICHUS.

OnekTpusauus Tenl. JIBa poaa 3JIEKTpUUYECKHX 3apsaoB. BzammojeicTBue
3apsbkeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTH  CHUJIBI  B3aUMOJEHUCTBUS
3apsHKEHHBIX TEJT OT BEJIMYMHBI 3aPS0B U PACCTOSHUS MEXTY TEIaMu).

Onekrpuueckoe mnone. Hanpspk€HHOCTH 3ieKTpudeckoro mnoss. IIpuHnumn
CYNEpIO3ULIUHU IEKTPUUECKUX MOJeH (Ha KaYeCTBEHHOM YPOBHE).

Hocutenu snekTpudeckux 3apsgoB. DIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsl.
Crpoenune aroma. IIpoBOOHMKM M  AUDIIEKTPUKH. 3aKOH  COXPaHEHUS
ANEKTPUYECKOTO 3apsia.

DJIEKTPUUYECKUM TOK. YCIIOBUSI CYIIECTBOBAHUA DJIEKTPUUECKOTO TOKA.
NcTtouynuku moOCTOSSHHOTO TOKA. JIEMCTBUS AJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KHUJIKOCTAX U razax.

Onektpuueckas uenb. Cuna  Toka.  DIEKTPUUYECKOE  HAIpsHKEHUE.
ConpoTuBieHre MPOBOJHUKA. YIEIBHOE COMPOTUBIICHUE BellecTBa. 3akoH Oma
s ydactka uenu. [lociaegoBaTenbHOE W MApajuieNIbHOE  COEIUMHEHHE
MIPOBOJHUKOB.

PaGora w MoOIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyms—JIeHna.
DNeKTpUuvecKue enu U MOTPEeOUTENH dIeKTpUIeckoit sHepruu B 6bTy. KopoTkoe
3aMbIKaHHE.

[locTosstHHBIE ~ MarHuTHl.  B3anMmonelcTBUE  NOCTOSIHHBIX ~ MAarHHUTOB.
MarnutHoe nosie. MarHuTHoOe nosie 3eMJIM U €ro 3Ha4YE€HHE [JIs KU3HU Ha 3eMiie.
Oneir  Opcrena. MarauTHoe 1oj€  3JeKTpuueckoro Toka. [Ipumenenue
AIEKTPOMArHUTOB B TEXHUKE. J[elicTBE MArHUTHOIO MOJISl HA MPOBOJHUK C TOKOM.
DONEeKTpOJABUraTelb IOCTOSIHHOTO ToKa. Vcrnonab30BaHUE 3IIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajes. SABneHue 3aeKTpoMarnuTHOW uHAyKuu. [IpaBuno Jlenua.
DneKTporeHepaTop. CriocoOb1 MOJTyYEHHUS ANEKTPUUYECKOU SHEPTHUH.
DIEKTPOCTaHIIMU Ha BO3OOHOBIISIEMBIX UCTOYHUKAX SHEPTUU.

Jemoncmpauuu.

DJeKTpHU3alus Te.

JIBa poja 3JIEKTPUUECKUX 3apsAJI0OB U B3aUMOJICUCTBUE 3apsKEHHBIX TEII.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.

DneKTpocTaTuuecKass UHIYKIIHS.

3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsiI0B.

[IpoBOAHUKH U TUAIIEKTPUKHU.

MoenupoBaHue CUIIOBBIX JIMHUM AIEKTPUYECKOTO TTOJIS.

HcTouHrkn NOCTOSTHHOTO TOKA.

A ARl

JIelicTBUA 3JIEKTPUYECKOTO TOKA.



10.25eKTprUUECKrii TOK B )KHIKOCTH.

11.T"a30BBbli1 pa3ps.

12.13Mepenne cuibl TOKa aMIIEPMETPOM.
13.13Mepenne 3JIEKTPUIECKOT0 HANPSKEHUS BOJIBTMETPOM.

14.PeocTaT 1 Mara3uH CONPOTUBIICHU.

15.B3aumMoeiicTBre NOCTOSHHBIX MAarHUTOB.

16.MOI[CJII/IpOBaHI/IG HCBO3MOXHOCTHU pasaCIICHUA ITOJIIOCOB MarumuTa.

17.MonenupoBaHME MArHUTHBIX MOJIEN MTOCTOSHHBIX MAarHUTOB.

18.0mbIT IpcTena.

19.MarauTtHoe noJie Toka. JIEKTPOMArHur.

zo.ﬂeﬁCTBHe MAaravTHOT'O ITOJIA Ha IPOBOJAHUK C TOKOM.

21.2nexTpoAaBUraTENb NOCTOSIHHOTO TOKA.

22.VccnenoBaHue IBICHUS AIEKTPOMAarHUTHOM MHIYKLIHH.

23.0nbiTh Dapajes.

24.3aBUCUMOCTh HallpaBJICHUA MWHIAYKIIUOHHOI'O TOKa OT YCJIOBI/Iﬁ €ro

BO3HHUKHOBCHHMS.

25.25eKTpOoreHepaTop NOCTOSHHOTO TOKa.

Jlabopamopnuie pabomot u onvimot.

1.

N

kW

OmnpITel 1O  HAOMIOAEHUIO DJICKTPHU3allMM  TeJl HWHIAYKIHEH | 1pu
COIPUKOCHOBEHUH.

UccnenoBanue JE€UCTBUS DJIEKTPUUECKOrO TOJA HAa TMPOBOJHUKH H
TADIICKTPUKH.

Co6opka u mpoBepka pabOThI JIEKTPUIECKOM 1T MMOCTOSHHOTO TOKA.
N3Mmepenue u peryimpoBaHUe CUJIbI TOKA.

N3Mmepenue u peryimpoBaHue HaNPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYILIETO 4YE€pPe3 PE3UCTOP, OT
COIPOTHUBIICHUS PE3UCTOPA U HAMPSKEHUS HA PE3UCTOPE.

OnbITHI, JTEMOHCTPUPYIOIINE 3aBUCUMOCTb AJIEKTPUYECKOTO
CONPOTHUBIICHUS NPOBOJHUKA OT €ro JUIMHBI, IUIOMIAAX IONEPEYHOrO
CEUCHUS U MaTepuaa.

[IpoBepka mpaBWIa CIOXEHHS HANPSDKEHUM TIPU  TMOCJIEA0BATEIBHOM
COCJIMHEHUH JIByX PE3UCTOPOB.

[IpoBepka mpaBuna s CWIbl TOKAa MNPU NapaAJUICIIbHOM COCIUHCHUHU
PE3UCTOPOB.

10.0Onpenenenue pabOThI AIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOp.
11.0npenenenne MOIIHOCTH  JJIEKTPUYECKOTO TOKA, BBIACISEMOM Ha

pesucTope.



12.MccnenoBanue 3aBUCUMOCTH CWJIBI TOKA, MAYIIETO Ye€pe3 JAaMIIOYKY, OT
HaIpsHKEHUs Ha HE.

13.0Onpenenenune KII/ HarpeBarens.

14.MccnenoBanne MarHUTHOTO B3aUMOJIEUCTBUS IOCTOSSHHBIX MarHUTOB.

15.3yyeHne MAarHUTHOrO TOJIA TMOCTOSHHBIX MAarHATOB MpPH  HX
00BEIMHEHUY U Pa3/ICIICHUN.

16.MccnenoBanue neicTBUS MIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEIIKY.

17.0nBITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBl  B3aUMOJEUCTBUSA
KaTylIKM C TOKOM M MarHuTa OT CWJIbl TOKa M HaIlpaBJICHHS TOKa B
KaTyLIKE.

18.13yueHue neicTBUsl MarHUTHOTO MOJISl Ha IPOBOAHUK C TOKOM.

19.KonctpyupoBanue u uzydeHue paboThl 31€KTPOJBUTATENS.

20.1U3mepenne KIIJ[ anekTpoaBUraTeibHOW YCTaHOBKH.

21.0nBITBl IO UCCIAEAOBAHUIO SBJICHUS JJIEKTPOMATHUTHOM WHIYKIMU:
UCCJIEOBAaHNE W3MEHEHUN 3HAYEHUsS W HANpPABICHUS HWHAYKIHUOHHOIO
TOKaA.

9 KUIIACC

Pa3znen 8. Mexanuveckue siBJICHUS.

Mexannueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCU€Ta.
OTHOCUTENBPHOCTh MEXAaHUYECKOTO JIBUKEHHUsS. PaBHOMEpHOE MpsSMOJIMHEIHOE
nBukeHne. HepaBHOMepHOe npsmolinHeitHoe nBukeHne. CpeqHsas 1 MTHOBEHHAs
CKOPOCTb TeJia IPU HEPABHOMEPHOM JBUKEHUH.

VYckopenune. PaBHOoyckopeHHOe TpsiMoiinHelHOe JBmwkeHue. (CBoOomHOE
nagenue. OnbiTel ["anumes.

PaBHOMepHOE ABMKEHHE MO OKPY>KHOCTH. [lepron m ywactora oOpalieHwus.
JluneliHas u yriioBas CKOpocTH. LIeHTpoCTpeMHUTENBHOE YCKOPEHHUE.

[Tepseiit 3akoH HeroTtona. Bropoit 3akon Herotona. Tpertuii 3akoH HproTroHa.
[IpuHIMIT Cynepno3uLu CHJL.

Cuia ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, CUjla
TPEHUSI TIOKOsL, IPYTUe BUAbI TPEHUS.

Cuiia TSKeCTH M 3aKOH BCEMHPHOIO TATOTEHUS. YCKOpeHHE CBOOOHOIO
najgenus. J{Buxenue mianetr BOkpyr Comnua. IlepBasi kocmuyeckasi CKOPOCTb.
HesecoMocTh 1 neperpys3ku.

PaBHOBecure marepuaibHOW TOYKHA. AOCOIMIOTHO TBEpAOE Teio. PaBHOBecwe
TBEPIOIO TEJA C 3aKPEIVIEHHON OChIO BpalleHus. MOMEHT cuibl. LIeHTp TsKecTH.

Nmnynsce Tena. U3menenune mvnynbca. MITynbC Chiibl. 3aKOH COXpPaHECHUS
MMITyJIbCa. PEaKTUBHOE IBUKEHHUE.



Mexanudeckass pabora M MOIIHOCTh. PaboTa cull TSKECTH, YNPYrOCTH,

TpeHusi. CBs3b S3HEpruu u padbotel. [loTeHIMaNbHAS SHEPTHs TeNa, NOJAHATOrO Haj

ITOBEPXHOCTHIO 3eMJIM. [loTeHIIMAIbHAS DHEPTHS CKATOU NPy HUHBI. KuHeTnueckas

sHeprus. TeopeMa 0 KHHETUYECKOW HHEPrUU. 3aKOH COXPAHEHMS] MEXAHUYECKOU

SHEPrUU.

Jemoncmpayuu.

I.

N

NN kAW

8.
9.

HaGmronenre MeXaHUYeCKOTro ABMKEHHS Tela OTHOCUTEIBHO Pa3HBIX TEJ
OTCU€Ta.

CpaBHeHUE TyTed W TPACKTOPHUM JBUKEHHUS OJIHOIO M TOrO K€ Tela
OTHOCHUTEIBHO Pa3HbIX TEJ OTCUETA.

N3mepeHre CKOpOCTH U YCKOPEHUS MIPSIMOJIMHEMHOTO JIBUKEHUS.
HccnenoBanue npu3HaKoB PAaBHOYCKOPEHHOTO ABUKEHHUSI.

HaGmronenue nBr>XeHHs TeJla MO OKPY>KHOCTH.

HaGmronenre MexaHU4eCKHUX SIBIICHUM, TPOUCXOSIIUX B CUCTEME OTCUETa
«Tenexka» mnpu €€ paBHOMEPHOM U  YCKOPEHHOM  JBUKEHUU
OTHOCUTEJIBHO KaOMHETa (PU3UKH.

3aBUCUMOCTbh YCKOPEHHS Tella OT MAacChl Tella U JICUCTBYIOIIEH Ha HETo
CHJIBI.

Habmronenue paBeHcTBa CHIT IPU B3aUMOJEHCTBUM TEI.

M3meHeHue Beca Tea Npu YCKOPEHHOM JABU)KEHHUU.

10.Ilepenava ummnynbca Npyu B3aUMOJICUCTBUM TEI.

11.IIpeoGpa3zoBaHust SHEPTUHU TIPH B3AaUMOICHCTBUH TEIl.

12.CoxpaHeHue UMIyJibCa MPU HEYIPYTrOM B3aUMOJICUCTBUM.

13.Coxpanenue uMmnyibca mpu abCOMIOTHO YIIPYTrOM B3aMMOICHCTBUU.

14.HaGmronenne peakTUBHOT'O JIBH)KCHUSI.

15.CoxpaneHue MexaHU4ECKOM SHEPTUHU MPU CBOOOTHOM TaCHHUU.

16.CoxpaHeHue MEXaHUUYECKON PHEPTUM TIPH JIBUKEHUM TeJia MOJT ICHCTBUEM

IIPY>KUHBI.

Jlabopamophuie pabomot u onvimot.

1.

KonctpyupoBanue Tpakra JJis pa3roHa U AajdbHEUIIETO PaBHOMEPHOIO
JIBMDKCHUS IIapUKa WIIH TEICKKH.

OmpeneneHue CpeaHEH CKOPOCTH CKOJBXKCHHS OpycKa WM JIBHOKCHUS
HIapyKa 1o HaKJIOHHOM IIJIOCKOCTH.

OnpeneneHue yCKOpPEHUsI Tejla TPU PABHOYCKOPEHHOM JIBHIXKEHHH T10
HAKJIOHHOM TJTIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH IMYTH OT BPEMEHHM NPH PaBHOYCKOPEHHOM
JIBMO)KEHUU 0€3 Ha4aJIbHON CKOPOCTH.



5. TlpoBepka THUIOTE3bl: €CIM MpPU PABHOYCKOPEHHOM JBI)KEHUU 0€3
HAaYaJIbHOM CKOPOCTH IIYTH OTHOCATCA Kak psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOLLME TPOMEKYTKH BPEMEHU OJMHAKOBBI.

6. HccnegoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJBXKEHUS OT CHUJIbI
HOPMAJIbHOTO J1aBJICHHUS.

7. Onpenenenue kKodhPuUIMEHTAa TPEHUS CKOTBKCHUS.

o

Onpenenenue KECTKOCTH NPYKUHBI.
9. Omnpenenenuie pabOThl CHIIBI TPEHHUS MPU PABHOMEPHOM JBUKEHUU TeJa
10 TOPU30HTAIBLHON MOBEPXHOCTH.
10.0npenenenne pabOThl CWJIBI YINPYTrOCTH TMpPU MOABEME Tpy3a C
UCIIOJIb30BAaHUEM HETOJIBHKHOTO U MOJABHYKHOTO OJIOKOB.

11.M3yueHue 3aKkoHa COXpPAHEHUSI SHEPTHUH.

Pasznen 9. Mexann4yeckue Kojie0aHUS U BOJIHBI.

Konebarenbnoe nuxenue. OCHOBHbIE XapaKTEPUCTUKH KOJeOaHUii: TIepUuo,
4acToTa, aMIUuTya. MareMatuueckuii U NMpy>KUHHbIN MasTHUKU. [IpeBpaiienue
AHEPTUU MPH KOJIEOATEIHHOM JIBUKEHUU.

3aryxaromme  kosneOanug.  BolHyxnenHole — konebanus.  Pe3zoHaHc.
Mexanudeckue BoJHBL. CBoiicTBa MeXaHWYeCKUX BOJH. [IpomonbHble W
nornepeyHbie BOJHBL. JIJIMHa BOJMHBI U CKOPOCTh €€ pachpOCTPaHEHHS.
MexaHn4deckue BOJHBI B TBEPIOM TeJle, CEMCMUUECKHE BOJTHBI.

3Byk. ['poMkocTh 3Byka U BbicoTa ToHa. OTpakenue 3Byka. MHDpa3Byk u

YIBTPa3BYK.
Jemoncmpayuu.
1. HaOmronenue kojieOaHMA Ten MOJX AEHCTBUEM CHJIBI TSKECTA Y CHJIBI
YIPYTOCTH.
2. HaGmronenue kojnebaHu rpy3a Ha HUTH M Ha TIPY>KUHE.
3. HaGmroneHue BRIHYKICHHBIX KOJICOAHUI M pe30HaHCA.
4. PacnpocTpaHeHHe NPOAOIbHBIX U NONEPEUYHBIX BOJIH (Ha MOJIEIIN).
5. HaGmtonenue 3aBHCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKycTHYECKHUI PE30HAHC.

Jlabopamophuie pabomot u onvimot.

1. Onpenenenrie dYacTOThl MW TMepuoAa KOJEOAHWN MaTeMaTHYeCKOTrO
MasTHUKA.

2. OmpeneneHrie 4acTOTHI U IEpHOa KOeOaH MPYKMHHOTO MAasITHHUKA.

3. UccnenoBanue 3aBUCHMOCTH TIEpHOJa KOJeOaHUN MOABEIICHHOTO K HUTH
rpy3a OT JJIUHBI HUTH.

4. WccnegoBaHue 3aBUCUMOCTHU MEPHOJIa KOJIECOAHUN MPYKUHHOTO MAaITHUKA
OT Macchl Tpy3a.



5. TlpoBepka HE3aBUCUMOCTH TMEpUOJa KOJeOaHUU TIpy3a, MOJBEIICHHOTO K
HUTH, OT MacChl rpysa.

6. OnbIThl, JAEMOHCTPHUPYIOIIME 3aBUCUMOCTh  NEpuoaa  KoJjieOaHUi
NPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTHU MPYKUHBI.

7. W3mepenue yckopeHusi CBOOOJHOTO MaICHUS.

Paszznen 10. DiieKTPOMarHMTHOE 110JI€ ¥ YJIEKTPOMATHUTHbIE BOJHBI.

ONEeKTPOMArHUTHOE  MOJie.  DJIEKTpOMarHuTHele  BOiHBL.  CBoOMCTBa
3JEKTpOMarHuTHbIX BOJIH. [llkama »nekTpoMarHUTHBIX BOJIH. Mcmosib3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.

DnekTpoMaruuTHas npupoaa cera. CkopocTh cBeta. BoiHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CpoiicTBa 3IEKTPOMarHUTHHIX BOJIH.

2. BonHOBBIE CBOWCTBA CBETA.

Jlabopamopnuie padomut u onvimot.

1. V3yyeHnue CBOWCTB 3JIEKTPOMATHUTHBIX BOJH C TMOMOIIBI0O MOOHJIBLHOTO

TesnedoHa.

Pa3znen 11. CBeToBbBIC IBICHUSA.

JlyueBas  mopmens  cBera.  McrouHukum  cBera. IIpssmonHeiHOE
pacrnpoctpanenue cBera. 3atMenust Connina u Jlynel. Otpaxkenue ceta. Ilnockoe
3epKano. 3aKOH OTpaKeHUs CBETA.

[Ipenomiienne cBera. 3akoH mpenomieHusi cBera. [lonHoe BHyTpeHHee
OoTpakeHHe cBeTa. Vcmosb30BaHME TMOJHOIO BHYTPEHHETO OTPAXEHUsS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xon nyweit B aumH3e. OnTuyeckas cucrema ¢oToarrmapara,
MUKpOCKONAa M Tejneckomna. ['Jla3 kKak omnTudeckas cuctema. BiIn3opykocTh H
JaJIbHO30PKOCTb.

Paznoxenne Oenoro cBera B crnekrp. OmnbiTel HetoToHa. CroxeHue
CIIEKTpaJbHBIX UBETOB. Jlucrepcus cBeTa.

Jemoncmpauuu.

[IpsAmMonHEHHOE pacIpOCTPaHEHUE CBETA.

OTpaxeHue cBeTa.

[Tonyuenue n300pakeHUH B MIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaiax.
[Ipenomnenue cBera.

Onrtruyeckuil CBETOBO/I.

Xop ny4elt B coOuparoiieit JuH3e.

XO0JI Ty4el B pacCEenBAIOIIEH JIMH3E.

NN R D=

[Tonyuenue n300pa>keHU C TOMOIIBIO JTUH3.



9. IlpuHuun aeiicTBus poroanmnapara, MUKpPOCKOIA U TEJIECKOIIA.

10.Monens rnasa.

11.Pa3noxeHue 6e0ro cBera B CIEKTP.

12.TTomyyeHnue 6ei10ro cBeTa NMpu CI0KEHUU CBETA Pa3HBIX IIBETOB.

Jlabopamopnuie padbomot u onvimot.

1. WccnenoBanue 3aBUCUMOCTHM YIJIa OTPAaKEHHUs CBETOBOIO Jyda OT yria

najieHus.

2. V3yyeHue xapaKTepUCTUK M300paXKeHUs MPeIMETa B TUIOCKOM 3€pKaie.

3. HccnenoBanue 3aBUCMMOCTH yTJIa MIPEJIOMIIEHUSI CBETOBOIO Jiyda OT yria

naJIeHUs Ha TPAHUIIE «BO3TYX—CTEKIIO.
4. TlonyueHune N300pakeHUM C MOMOILBIO COOUPAIOUIEH JIMH3BI.
5. Omnpenenenrie POKYCHOTO PacCTOSIHUS M ONTUYECKON CHIIbI coOMpatomen
JIUH3BI.

6. OTBITHI 10 PA3NOKEHUIO OEJIOr0 CBETa B CIEKTP.

7. OneIThl IO BOCHPHUATHIO I[BETa MPEAMETOB TPHU WX HAOJIOJICHHHM Yepe3
IIBETOBBIC (DHIIHTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Onwitel Pesepdopna u mimanerapHass Mojenb atoma. Mojaens atoma bopa.
Hcnyckanue v noriouieHrue ceeta atomoM. KBauTel. JInHeyaThle CIEKTPHI.

PanunoaktuBHOCTE. Anbda-, 6eta- u raMmma-usnydenus. CTpoeHrne aTOMHOTO
anpa. HykimonHas wmopenb artomHoro snpa. HMzotombsl. PannoakTuBHBIE
npeBpamienus. [lepron momypacmnaga aTOMHBIX SIAED.

SAnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsIOBOTO M MAaCCOBOTO YHCEIL.
DOHeprusi CBsi3M aTOMHBIX snep. CBsA3b Macchl U 3HEpruu. Peakuuu cuHTE3a U
nenenus saaep. Ucrounuku sueprun CoJiHLIAa U 3BE3.

Snepnas sHepreruka. J[eMCTBUA pAAMOAKTUBHBIX HW3JIYYECHUH HA JKUBBIC
OpraHU3MBlI.

Jemoncmpauuu.

CrexTpsl U31y4YEeHUS U MOTJIOMICHUSI.
CnexTpsl pa3IHYHbIX Ta30B.

CnekTtp Bojopoa.

HaGmronenne TpekoB B kamepe Buibscona.
PaGota cuérurka HOHU3UPYIOMHNX U3TYICHHM.

A

Peructpanus uznmydeHus: IpuPOIHBIX MUHEPATIOB U MTPOIYKTOB.
Jlabopamopnuie padbomot u onvimol.

1. HaGnrofeHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB U3ITYUECHUSI.

2. HccnenoBanne TPEKOB: MU3MEPEHHE SHEPTUM YacTULbBI 10 TOPMO3HOMY
nyTH (o gororpadusim).



3. U3mepeHue paanoakTUBHOTO (hOHA.

IHoBTOpHUTEILHO-00001IAO M MOAYJIb.

[ToBTOpPUTENHEHO--00001IAIOIINI MOYJIb IPEIHA3HAYEH JIJISl CUCTEMATU3ALNH
u  0000mIeHUsT TNPEeIMETHOrO  COACPKAHUS U ONbITa  JACSATEIHLHOCTH,
NpUOOPETEHHOTO TP U3YYEHUHU BCETO Kypca (PHU3UKH, a TaKXKe ISl MMOATOTOBKU K
OCHOBHOMY TOCYAApCTBEHHOMY »JK3aMeHy 1o (¢u3uke s o0yyaroumxcs,
BBIOPABILIKX 3TOT YU4E€OHBIN MpeMerT.

[Tpu u3y4yeHUN NaHHOTO MOJIYJS PEATU3YIOTCS M CHCTEMAaTU3UPYIOTCS BHJIBI
JEeSTENbHOCTH, HA OCHOBE KOTOPBIX 00ECMEeUnBAETCS AOCTUKEHUE MPEAMETHBIX U
METANpeAMETHbIX  IUIAHUPYEMBIX  pe3yJbTaToB  OOydeHus, QopMHUpYETCS
€CTECTBEHHOHAy4YHasi TPAaMOTHOCTb: OCBOEHUE HAaYYHBIX METOAOB HCCIIEIOBAHMS
SBIICHUI TIPUPOJIBI W TEXHHWKH, OBJIAJICHHUE YMEHUSMU OOBICHITH (PU3HUECKUE
SBIICHUS, TIPUMCEHSSI TOJNlyYeHHBIC 3HAHUS, pelIaTh 3aJadyd, B TOM YHUCIE
Ka4eCTBEHHBIE M SKCIIEPUMEHTAILHBIC.

[TpuHIIMNIHANBHO ACSATENBHOCTHBIN XapakTep JAHHOTO pasjeia peanu3yercs
32 CYy€T TOro, YTO OOyYarolluecs BBHIMOJHAIOT 3aJaHus, B KOTOPBIX WM
npeaiaraeTcs:

Ha OCHOBE IIOJYyYEHHBIX 3HAHUN pAcloO3HaBaTh M HAYYHO OOBACHATH
(pu3nyeckue sIBICHUS B OKpYXKarollel MPUPO/IE U OBCETHEBHOM KU3HU;

UCMOJIb30BaTh HAyYHbIE METOBI UCCIEAOBAHUS (PU3NUECKUX SIBICHUN, B TOM
quciie 171 IPOBEPKH TMIIOTE3 U MOJIYyYEHUs] TEOPETUUECKUX BbIBOJIOB;

OOBSICHATh Hay4yHbIE OCHOBBI HamOOJee BAXKHBIX JOCTUKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HAalpUMEp, MPAKTUUECKOTO UCIOIb30BAaHUS PA3IMYHBIX UCTOYHUKOB
SHEPrUM Ha OCHOBE 3aKOHA MPEBpAIllEHUs U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
SHEPIHH.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

N3yuenue ¢u3MKu HA ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpaBICHO

Ha JOCTHXXCHHC JIMIYHOCTHBIX, MCTAITPCAMCTHBIX U ITPECAMCTHLIX O6pa3OBaT€JIBHBIX

PE3yJIbTATOB.

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

y oOyuatomierocs 0yayT copMHUpOBaHbI CIECAYIONINE JTUYHOCTHBIC PE3yJIbTaThl B

qacCTu:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

- MPOSIBJIEHUE MHTEPECAa K MUCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHMCKOM
bu3nYecKol HAyKH;

- IICHHOCTHOE OTHOIIEHUE K JOCTIKCHUSM POCCUNUCKUX YUEHBIX--(PU3UKOB;

2) rpa:kKIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

- TOTOBHOCTb K aKTUBHOMY yYaCTHIO B 00CYX/JICHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUM
buzuky;

- OCO3HAaHHME BAKHOCTH MOPAIbHO--3TUYECKUX IMPUHIMUIOB B JIESITEIBHOCTH
YYEHOT0;

3) 3cTeTHYECKOro BOCIIMTAHUS:

- BOCTPUATHE ICTETHUECKHX KadecTB (DPU3NYECKON HayKu: €€ TapMOHUYHOIO
MOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

- OCO3HAaHHE IIEHHOCTH (PU3MUYECKOW HAyKH KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUS MHUPA, OCHOBBI Pa3BUTHUSA TEXHOJIOTHUM, BAXKHEWUIIEH COCTABIISIOLICH
KYJIbTYpBIL;

- pa3BUTHE HAay4yHON I10003HATEIBHOCTH, HMHTEpPECA K HCCIEN0BATEIbCKON
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbTYPbl 3A0POBbSI W  3MOLMOHAJIBHOIO
0J1aronosy4us:

- OCO3HaHWE IIEHHOCTH Oe30macHoro oOpa3a >KM3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BaXKHOCTH TMpaBWil O€30MacHOr0 TMOBEACHUS Ha
TPaHCIOPTE, HAa AOpPOrax, C BJIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JOMAITHUX YCIOBUAX;

- chOpMHPOBAHHOCTh HaBBIKA peQIIeKCHHU, TMPU3HAHHE CBOETO IMpaBa Ha
OIMOKY U TAKOTO e MpaBa y Apyroro 4eioBeKa;

6) TPY10BOr0 BOCIIMTAHMS



® - AaKTUBHOE YYacTH€ B PCIICHUU MPaKTUYECKUX 3ahad (B paMKaxX CEMbH,
o0pa3oBaTeIbHON  OpraHu3aluy, Tropoja, Kpas) TEXHOJOTMYECKOH U
COIIMAJIbHOM HAIpPaBICHHOCTH, TPEOYIOIMX B TOM 4YHCIEe U (UIUUYECKUX
3HAHMMU;

® - MHTEpeC K MPAKTUYECKOMY U3YUECHHIO MPodecCcuil, CBA3aHHBIX ¢ PUBHKOM;

e 7)3K0JOrM4eCKOro BOCIIMTAHMS:

® - OpHUCHTAallMid Ha TpUMEHEeHHEe (U3MYECKUX 3HAHUU Ui pelIeHus 3aj1ad B
o0JlacTl OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MOYHBIX TTOCIEIACTBUH JJIs1 OKPYXKAIOUIEH CPEebl;

® - OCO3HaHHE TJIOOAJTBLHOTO XapaKTepa IKOJOTUYECKUX MPOOJIeM M MyTed ux
pelIeHUs;

e 8) ajanTanuM K M3MEHSIOMIUMCS YCJOBHSIM COLHAJIBLHOW M MPHPOAHOM
cpeabl:

® - TIOTPeOHOCTH BO B3aUMOJICHCTBUM TPU BBHITIOJHCHUU HCCICAOBAaHUN U
POCKTOB (PU3MYECKONM HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTuX,

® - T[IOBBIIICHWE YPOBHS CBOE€M KOMIETEHTHOCTH 4Ye€pe3 MNPaKTUYECKYIO
NEeATENbHOCTB;

® - OTPeOHOCTH B (JOPMUPOBAHUYU HOBBIX 3HAHUMU, B TOM YKcCIie (OPMYIUPOBATH
UJIeH, TIOHATHSA, TUTIOTE3bI O PU3UUECKUX 00BEKTaX U SABJICHUSX;

® - oco3HaHHE AePUIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00J1aCTH
1076370478

® - TUIAHUPOBAaHUE CBOETO pa3BUTUS B MNPUOOPETEHUU HOBBIX (PUINUECKUX
3HAHUM;

® - CTPEeMJICHHE aHAIM3UPOBATH M BBISBISATH B3aUMOCBS3HM MPUPOIBI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BAHUEM (DU3UUECKUX 3HAHUM;

® - OLEHKAa CBOMX JCHCTBUM C YYETOM BIIMSHUS HAa OKPYXKAOIIYIO Cpeny,
BO3MOYKHBIX TJIOOAIBHBIX MTOCIIEICTBHM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynabTaTe ocBOEHHsS MporpaMMbl 1O (U3WKE HA YPOBHE OCHOBHOTO
obmrero oOpa3oBanus y o0ydaromerocst 0yayT copmMupoBaHsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE MO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBYS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHBIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEpCAJIbHbIC YUCOHBIC I€UCTBUS.



Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHBIC Y4eOHbIC JeHCTBHUS

ba3oBble JIoruuecKkune I[CﬁCTBHHZ

BBISIBISITh M XapaKTEpHU30BaTh CYILIECTBEHHbIE MPU3HAKA OOBEKTOB
(stBIIEHUM);

YCTaHABJIMBATh CYLIECTBEHHBIN MPU3HAK KJacCU(UKAIIMU, OCHOBAHUS JJIs
0000111eHHs U CPAaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH M IPOTUBOPEUHS B pacCMaTpUBaeMBbIX (pakTax,
JAHHBIX U HAOJMIOJIEHUAX, OTHOCSAIIMXCS K (DU3UUECKUM SIBIICHUSIM;
BBISIBJISITh NPUYMHHO--CIIEICTBEHHBIE CBS3U MPU H3YYEHUU (PU3HUECKHUX
SBJICHUN U TMPOIIECCOB, J€NaTh BBIBOJbI C MCIOJIb30BAHUEM JI€TyKTUBHBIX
U UHJIYKTUBHBIX YMO3AKJIIOUEHUN, BBIJBUTATh TMIIOTE3bI O B3aUMOCBS3IX
(bu3nUeCcKUX BETUYHH;

CaMOCTOSATETILHO BBIOMpPATh CHOCOO perieHus y4eOHOM (Qu3nueckon
3alayu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB pEIICHMs, BHIOOp HauOoliee
MOJIXOJISAIIETO ¢ YUETOM CaMOCTOSATEIBHO BBIIEIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbCKUE JeiiCTBUS:

UCTIOJIh30BaTh BOIIPOCHI KaK UCCIIEIOBATEILCKAN HHCTPYMEHT MTO3HAHUS;
IPOBOJIUTH MO CAMOCTOSITEIBHO COCTABIICHHOMY TUIaHY OTIBIT, HECIIOKHBIN
(GU3NYECKUIT IKCTIEpUMEHT, HEOOJBIIOE UCCIeOBaHHE (DU3UIECKOTO
SIBIICHUS;

OIICHWBAaTh Ha TIPUMEHUMOCTh H JOCTOBEPHOCTh HWH(OPMAIIHIO,
MOJTYYSHHYIO B XOJI€ UCCIICJIOBAHUS WIIH SKCIICPUMEHTA;

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

NPOTHO3UPOBATh  BO3MOXKHOE  JalbHEHIee pa3BUTHE  (DU3MUECKHUX
IIPOIIECCOB, a TAK)KE BBIIBUTATH MIPEATIOIOKEHUS 00 UX Pa3BUTUU B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

Pabora ¢ undgopmanmeii:

IPUMEHSTH Pa3IMYHbIC METOJbI, HHCTPYMEHTHI U 3alpOChI MPU MOUCKE U
orbope MH(pOPMAIMA WA JAaHHBIX C y4ETOM IMPEIIOKCHHOW Y4COHOMU
bu3uvecKoil 3a1a4m;

aHAJIM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH UHOOPMAIUIO
Pa3IUYHBIX BUIOB M OPM IPEACTABIICHHUS,

CaMOCTOSITCJIbHO  BBIOMpAaTh ONTUMAJIbHYI (OpPMY IMpeaCTaBICHUS
uHQOpMaIllMd W WUIIOCTPHPOBATH pellacMble 3aJadd  HECIOKHBIMH
CXeMaMH, JharpaMMaMu, HHOM rpauKoi M MX KOMOMHAIUSMHU.



KoMMyHuUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eHCTBHSA:

® B X0/Ic OOCYXJIEHHS Y4eOHOro marepuana, pe3yJbTaToB J1abOpaTOPHBIX
paboT U MPOEKTOB 337aBaTh BOIPOCHI IO CYLIECTBY 00CYKIaeMOU TEMbI U
BBICKA3bIBaTh MJIEH, HALIEJIEHHbIE HA pEUICHUE 3aJayd M MOJJep:KaHHe
0J1aroKeaaTeaIbHOCTH OOIICHMS,;

® CONOCTaBIIATb CBOM CYXIEHUS C CYXKIEHUSMU JIPYyTUX YYaCTHUKOB
auanora, OOHapyXUBaTh Pa3IM4KMe U CXOJCTBO MO3ULIUNI;

® BBIPAXKATH CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTAX;

e yOJUYHO MPEJCTABIATh PE3YyAbTAThl BBIMOJHEHHOTO (PU3NYECKOTO OMbITa
(9KCIEpUMEHTA, UCCIEAOBAHMS, IPOEKTA);

® [IOHMMaTh W  HCHOJB30BaTh  MPEUMYyIlIEeCTBA  KOMaHJHOM |
UHAUBUAYaTbHON pabOThl MpU pEHIeHUHM KOHKPETHOW (U3MUECKOU
npo0JIeMBbl;

® [IPUHUMATh 1I€JIM COBMECTHOM AESTENBHOCTH, OPraHU30BBIBATH JEHCTBUS
no e€ JOCTIKEHUIO: paclpeiessaTh poJik, OOCYXJaTh MPOIECChl U
PE3yNIbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKHUX JIIOJICH;

® BBHINOJIHATH CBOIO YacTh PabOThI, JOCTUTAsl KaYECTBEHHOTO pe3yJbTaTa 1o
CBOEMY HAaNpaBICHUIO M KOOPAUHHUPYS CBOM JCHCTBHS C JApyruMHU
YJIeHaMU KOMaH/ibl;

® OIICHMBaTh KauyeCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPUTEPUSM,
CaMOCTOSITENILHO C(hOPMYIHPOBAHHBIM YUYaCTHUKAMU B3aUMOIEHCTBHUS.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe JAeiicTBUS

Camoopranusanus:
® BBISIBISATH MPOOJIEMBI B )KH3HEHHBIX M YYEOHBIX CHUTYyaIUsX, TPEOYIOIIUX
TUTSE petieHust GU3NIeCKUX 3HAHU;
® OpUEHTUPOBATHCS B  PA3IMYHBIX NOAXOAAX MPHUHATUSA  PEUICHUM
(MHAMBUAYAIbHOE, MPUHATHE PEIICHHUS] B TPYIIE, MPUHATHE PEIICHHI
TPYIIION);
® CaMOCTOSITEJIbHO COCTABJISATh AJITOPUTM pelieHus (U3NYECKOn 3a1auu Uin
IJlaHa MCCJEAOBaHUsI C YUYETOM HUMEIOIIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh Mpe/IJIaraeMble BapUAHTHI PEIICHUM;
e Jienath BHIOOpP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.
CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:
® J1aBaTh aJICKBaTHYIO OLIEHKY CUTYallMU U MpeAJiarath IjiaH e€ U3MEHEHUS;



OOBSICHSITh ~ IPUYUHBI  JOCTHXKEHUS  (HEJOCTHKEHUSI) Ppe3yJIbTaTOB
NeSATENbHOCTH, AaBaTh OLICHKY NPUOOPETEHHOMY OIBITY;

BHOCUTHh KOPPEKTHUBBI B JICSITEIHHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHUS
(¢u3MUecKoro MCCIENOBaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHMUBIIMXCS CHUTYyallMi, YCTAaHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pE3yJIbTaTa I€JIU U YCIOBUAM;

CTaBUTh c€0s Ha MECTO APYroro 4ejoBEKa B XOJE CIOpa WU JUCKYCCUU
Ha HAyYHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYTOro;
IpU3HABaTh CBOE MPaBO Ha OMIMOKY MPHU pelieHnH GU3NUECKUX 3a7ad WIN
B YTBEP)KJEHUSAX Ha HAYYHBIE TEMBI M TAKOE K€ MPaBo APYToro.

NPEAMETHBIE PE3YJIBTATHI

K xoHniy o0yuenust B 7 kjacce npeIMETHBIC Pe3yJIbTaThl HA 0230BOM YPOBHE

JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

UCIIONIB30BaTh  TOHATHS:  (PU3MYECKMEe U XUMUYECKHE  SIBJICHMS,
HaOJIIO/IEHNEe, SKCIIEPUMEHT, MOJIeNb, THIOTEe3a, €AUHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHble COCTOSTHUSI BeliecTBa (TBEpAOE,
KHUJKOE, Ta3000pa3HOE), MEXaHUYECKOe [IBIDKEHHE (paBHOMEPHOE,
HEpPAaBHOMEpPHOE, TNPSIMOJUHEHHOE), TPAEKTOPHs, PaBHOJEHCTBYIOIIAS
cuna, nedopmanus (ynpyrasi, IJIacTUYecKast), HEBECOMOCTb,
COOOIIAOIINECS COCYIBI;

paznuyarh sBiaeHUs (nuddys3us, TEIIOBOE NBMKEHUE YaCTHI] BEIIECTBA,
paBHOMEPHOE  JIBH)KCHHE, HEPaBHOMEPHOE  JIBIDKCHHME,  HWHEPIHS,
B3aMMOJICHCTBHUE TEJ, PAaBHOBECHE TBEPABIX TEN C 3aKPEIUIEHHOW OCHIO
BpalleHus, Mepenada JaBJICHUS TBEPABIMU TellaMH, XUIKOCTAMU U
razamu, arMocdepHoe JaBleHWE, IUIABaHME TeJ, TMPEeBpaIICHUs
MEXaHUYECKOW PHEPTrHH) MO ONUCAHHMI0 MX XApaKTEPHBIX CBOMCTB M Ha
OCHOBE ONBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;
pacmo3HaBaTh TPOSBICHUE W3YYCHHBIX (U3MUYECKHX SBICHUN B
OKpYXaIoleM MHpEe, B TOM uncie (U3UYECKUE SBICHUS B TPUPOJIC:
OpUMEPHI JIBXKEHUSI C Pa3IMYHBIMU CKOPOCTSIMU B JKMBOM M HEXKHBOU
OpUpoJie, ACHCTBUE CHJIBI TPEHHUS] B MPUPOJEC M TEXHUKE, BIUSIHUE
aTMOC(EpHOTO NaBIICHUS HA KMBOW OpPraHW3M, IJIaBaHWE PbIO, phIUaru B
TEeJIE YesIOBEKa, MPHU 3TOM NMEPEBOAUTH MPAKTUUECKYIO 3a/1auy B YUEOHYIO,
BBIICJISITh CYIIECTBEHHbIE CBOMCTBA (MIPU3HAKU) (PU3NYECKUX SABICHUM;



OMUCHIBATh U3YUYECHHBIC CBOMCTBA TN U (PU3UYECKUE SIBJICHUS, UCIIOJIb3Ys
dbuznyeckue BeauuyuHbI (Macca, 00bEM, IUIOTHOCTH BEIIECTBa, BpeEMs,
MyTh, CKOPOCTb, CPEMHSSI CKOPOCTh, CUJIa YIPYTOCTH, CUJIa TSIKECTH, BEC
Tena, Cujla TpEeHus, AaBieHue (TBEPAOro Tela, >KUIKOCTH, Tas3a),
BBITAJIKUBAIOIIASI CUJIA, MEXaHU4YecKasi padoTa, MOIIHOCTh, IJIEYO CHJIBI,
MOMEHT CHJIbI, KOA(POUIMEHT TI0JIE3HOTO JICHCTBUS MEXaHU3MOB,
KMHETUYECKasi U TOTEHIMAJIbHAS DHEPrus), MpuU OMHCAHUU MPaBUIBHO
TPaKkTOBaTh  (PUBMYECKUA  CMBICT  HMCIOJIB3YEMBIX  BEJIMYHMH, HUX
0003Ha4YeHUsI W E€IUHUIIBI (U3NYECKUX BEIIMYMH, HAXOIUTh (HOPMYIIBI,
CBSI3bIBAIOIINE JJAHHYIO (PU3UYECKYIO BEJIIMYUHY C APYTUMU BEIUYUHAMH,
CTPOUTH TpaUKU U3yUCHHBIX 3aBUCUMOCTEH (DU3NUECKUX BEITUUYMH;
XapaKTepU30BaTh CBOWCTBA TeJ, (PU3UYECKUE SBJICHUS M TMPOIECCHI,
UCIIOJIb3Ysl TIPaBUJIa CIIOXKEHMSI CUJ (BAOJb OAHOM MpsiMOi), 3aKoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MPaBWJIO paBHOBECHUs pbluara (0J10Ka),
«30JI0TO€ TIPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHMYECKOU
SHEPruM, TMPU OTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3aMUCHIBATh €r0 MATEMAaTUUECKOE BBIPAKCHUE;

O0BSACHATH (PU3UUECKHUE SABJICHUS, TPOLIECCH U CBOMCTBA TEJ, B TOM YHCIIe
U B KOHTEKCTE CHUTyallMil MPaKTUKO-OPHUEHTHPOBAHHOIO XapakTepa:
BBISIBJISITH IPUYMHHO--CJICICTBEHHBIC CBSI3M, CTPOUTH OOBACHEHHE U3 1-2
JIOTUYECKUX IIAroB C OMOpoi Ha 1-2 M3yuYEHHBIX CBOMCTBA (U3HUYECKUX
SABJICHU, (PU3NIECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

pemiath pacu€THble 3amadyd B 1—2 JEHCTBUSA, HCMOJB3YyS 3aKOHBI U
dbopMyIbl, cBs3bIBaOIMNE (U3MYECKUE BEIMYMHBI: Ha OCHOBE aHaln3a
yCIIOBUS 3a/1ayyl 3aMMCHIBATh KPATKOE YCIOBHE, MOACTABIATH (PU3NUYECKUE
BEJIMYUHBI B (OPMYJIBI M TPOBOAUTH PACUEThl, HAXOIUTH CIPABOYHbBIC
JaHHbIE, HEOOXOUMBIE JIJIsl PEUIECHUs 3a]a4, OLIEHUBATh PEATUCTUYHOCTh
MOJIY9eHHON (DU3UYECKON BEIMUNHBI;

pacro3HaBaTh NPOOJEMBI, KOTOPbIE MOYXHO pPEUIUTh MpPU OMOIIH
(du3HIeCcKrX METOIOB, B OTIMCAHUH MCCIICIOBAHUS BBIJCISITH IPOBEPSIEMOE
npeanoyioxkenue  (TUMOTE3y),  pa3inyatb W UHTEPHOPETUPOBATH
MOJIYYEHHBI pe3yJibTaT, HAXOAWTh OIIMOKHM B XOJI€ ONbITa, JeJaTh
BBIBOJIBI 110 €r0 pe3yJibTaTaMm;

NPOBOAUTH OMBITBI 1O HAOMIOMEHWUI0O (PU3WYECKUX SBICHUN WA
buznuecknx CBOWCTB Te: dbopmynupoBaTh IpOBEpsIEMbIE
MPENO0JIOAKEHUS, COOUPATh YCTAHOBKY M3 MPEJJI0KEHHOTO 000PYI0BaHMS,
3aIUCHIBATh XOJ1 OMbITa U (HOPMYIUPOBATH BHIBOBI,



BBIMOJHATh MpPSIMbIE W3MEPEHHUs PACCTOSHUSA, BPEMEHH, MaccChl Telna,
o0béMa, CHJIBI M TEMIEpaTypbl C MCHOJIb30BAHUEM AaHAJIOIOBBIX U
nM(ppOBBIX MPUOOPOB, 3aMUCHIBATH IOKa3aHUS MHPUOOPOB C YYETOM
3aJ1aHHOM a0COJIIOTHOM MOrPEIIHOCTH U3MEPEHNU;

IPOBOAUTH UCCIIEI0BAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BETMYUHBI OT
JIpYrodl € HCIHOJb30BAaHUEM IMPSAMBIX H3MEPEHUN (3aBUCHUMOCTU MYTH
PaBHOMEPHO JBIXKYUIETOCsS Tejla OT BPEMEHHU JIBJKEHUS TeNa, CHIIbI
TPEHUS CKOJILKEHUS OT Beca Teja, KauecTBa 00paOOTKU MOBEPXHOCTEN TE
Y HE3aBUCUMOCTH CWJIBI TPEHHS OT IUIOLIAJAU CONPUKOCHOBEHUS TEJ, CUJIbI
YIPYrOCTU OT YAJIMHEHUS TPYKUHBI, BBITAIKUBAIOIIEH CHUIIBI OT 00BbEMA
NOrpY>KEHHON YacTU Tela U OT IUIOTHOCTH >KUJIKOCTH, €€ He3aBUCHUMOCTHU
OT TUIOTHOCTH TeJa, OT TIyOUHBI, HA KOTOPYIO MOTPYXKEHO TEJO0, YCIOBUN
IUTaBaHUsS TeJ, YCJIOBUM paBHOBECHSl pbluara U OJOKOB), y4acTBOBAaTh B
IUTAHUPOBAHWK  Y4eOHOro HCCIEOBaHUsA, COOUpaTh YCTAaHOBKY H
BBITMIOJHATh M3MEPEHUs, CIeNys MPeUI0KEHHOMY IUIaHy, (UKCHpPOBATH
pE3yNbTaThl TMOTYYEHHOM 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BUJC
NPEJIOKEHHBIX Ta0IUI] M TpadUKOB, NENaTh BBIBOJABI MO pe3yJbTaTaM
UCCIICJIOBAHNUS;

IPOBOJIUTh KOCBEHHbIE H3MEPEHUs (U3MUECKUX BEJIMYUH (IUIOTHOCTH
BEIIECTBAa JKUJAKOCTH M TBEPAOrO Tejla, CWJIa TPEHUS CKOJIbKEHUS,
JaBJIEHWE  BO31yXa, BbITAJKMBAIOIIAsg CWiIa, JEHCTByoLlas  Ha
HOrpYXKEHHOE B JKUJIKOCTh TEJO, KOA((UIMEHT IMOJIE3HOTO JEeHCTBUS
OPOCTBIX MEXaHU3MOB), CJenys MPEeAJIOKEHHONM MHCTPYKIMM: IpU
BBIIIOJIHEHUN HU3MEpPEHUH coOupaTh HSKCIEPUMEHTAJIbHYI0 YCTAaHOBKY U
BBIYUCIIATH 3HAUEHUE UCKOMOMN BEJIMYUHBL;

co0JIro1aTh TTpaBUJIa TEXHUKW 0€30MMacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
00opyT0BaHUEM;

yKa3blBaTh MPUHLMUIIBI JEUCTBUS NPUOOPOB M TEXHUYECKHX YCTPOMCTB:
BEChl, TEPMOMETp, AWHAMOMETp, COOOIIAIOLIUECS COCYIbl, OapomeTp,
pblYar, HOJABUKHBIN 1 HETIOABM)KHBIHN OJIOK, HAKJIOHHAS MJIOCKOCTH;
XapakTepu30BaTh MPHUHLIMIBI JEUCTBUS U3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB € ONOpPOM HAa HX OMNHCAHUS (B TOM YHCIE:
MOJAIINIIHAKY, YCTPOMCTBO BOJONPOBOJA, TIHIAPABIMYECKHM Ipecc,
MaHOMETP, BBICOTOMED, MOPIIHEBOM HACOC, ApEOMETP), UCIIOIb3YS 3HAHUS
O CBOMCTBaxX (pU3MYECKUX SBICHUN U HEOOXOAMMBIE (PU3MUECKHUE 3aKOHbI
Y 3aKOHOMEPHOCTH;



NPUBOIUTH  NpUMEpbl  (HAXOAuUTh  MHGMOpPMAUI0O O  MpPUMEpax)
MPAKTUYECKOTO HCIONb30BaHUA (PU3NYECKUX 3HAHUN B TMOBCEIHEBHOM
AKU3HU 151 oOecrieyeHus: 0€30MacHOCTH MpH OOpallleHuH ¢ MpudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 370pOBbS U COOIIOACHUS
HOPM 3KOJIOTHYECKOTO NMOBEACHUS B OKPYKAIOILEH CpeJIe;

OCYLIECTBJISITh OTOOpP HCTOYHMKOB HH(opmauuu B HWHTepHeTe B
COOTBETCTBHHM C 33JJaHHBIM ITOMCKOBBIM 3aIPOCOM, Ha OCHOBE MUMEIOILIUXCS
3HAHUM M MNyTEM CpPAaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJICIATH
uH(pOpMAIIMIO, KOTOpasi SABIAETCS MPOTUBOPEUYUBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBIMOIHEHUH YYEOHBIX 3aIaHU HAyYHO--TIOMYJISIPHYIO
AUTepaTypy (PU3MYECKOrO  COJEp)KaHUs, CIPaBOYHbIE MaTepHalbl,
pecypcel cetu MHTepHeT, BiageTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBaHusi HHGOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JPYTYIO;
co37aBaTh COOCTBEHHBIE KpaTKHE MHUCbMEHHBIE M YCTHBIE COOOIECHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHPOpMAINKU (HUIUUECKOTO COACPNKAHUS, B TOM
yyciie MyOJIMYHO JleJlaTh KpaTKHe COOOLIEHUs O pe3yjbTaTax MPOEKTOB
WK y4eOHBIX HCCJIEIOBaHUM, NpU STOM TPaMOTHO HCHOJIb30BaTh
U3yYEHHBIH TOHATUHHBIA anmapaT Kypca (U3MKHM, COIPOBOXKIATh
BBICTYILJIEHUE NIPE3CHTALUEN;

IOpY BBINOJIHEHUH Y4YEOHBIX IMPOEKTOB U HCCIECJOBAHUN paclpenessiTh
00513aHHOCTH B TpYIIIE B COOTBETCTBHM C IIOCTABJIEHHBIMH 3aJadaMH,
CIIEIUTh 3a BBIIOJHEHHEM IUIAHA JEWCTBHI, AaJEeKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJaJ B  JESATENIBHOCTb  TIPYMIbI,  BbICTPAUBATh
KOMMYHHUKaTHBHOE B3aUMOJICVICTBUE, YUUTHIBASI MHEHUE OKPYKAOIIUX.

K xoniy oOyuenusi B 8 Kiacce mpeiMeTHbIEC PE3yIbTaThl HA 0230BOM YPOBHE

JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

VCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBHKEHUE
aTOMOB M MOJIEKYJI, arPEraTHBIE COCTOSIHUS BEILIECTBA, KPUCTAJUIMYECKUE U
amop(HBIE Tena, HACBHIIEHHBIM W HEHACHIIICHHBIA TMap, BIAXHOCTH
BO3/yXa, TEMIepaTypa, BHYTPEHHSS DJHEPIHs, TEIJIOBOM JBUraTEllb,
3JIEMEHTAPHBIN AIEKTPUUECKUM 3apsil, dIEKTPUUECKOE T0JIe, IPOBOIHUKH
Y TABJIEKTPUKH, TOCTOSTHHBIN 3JIEKTPUYECKHUNM TOK, MATHUTHOE TTOJIE;

paznuuath SABJICHUS (TEIJIOBOE pacIIMpEeHHE M CKaThe, TerJionepenaya,
TEIUIOBOE PAaBHOBECHE, CMAaYMBAHUE, KaNWJUISPHBIC SBJIEHUS, UCIIAPCHHUE,
KOHJICHCAIUsl, IUIaBJICHUE, KpHUCcTauiu3auus (OTBEpAECBaHKE), KUICHUE,
TeIUIonepe1ada (TeTI0NpPOBOJHOCTD, KOHBEKIHS, U3JIy4YeHue),



AJIEKTpU3alusl TeJ, B3aUMOJICHCTBUE 3apsAOB, NCHUCTBUS AIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMBIKaHWE, B3aUMOJECHUCTBUE MArHUTOB, JICUCTBUE
MAarHUTHOTO TMOJSl HA TMPOBOJHUK C TOKOM, JIEKTPOMArHUTHAS UHIYKITUS)
0 ONHCAaHUID MX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PUBHUECKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YYCHHBIX  (PU3UUECKUX  SIBICHUU B
OKpY)KaloleM MHpe, B TOM 4ucie (U3UYECKHE SBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSKEHUE W KaNWUISIPHBIE SIBICHHUS B MPUPOJE,
KpUCTaUIbl B mpupoje, uznydyenue CoJiHIa, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, dJIEKTPUUECKUE
SBJICHUSI B aTMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emuid, Jped( MOII0COB, POJIb MAarHUTHOTO TMOJS JJIS KU3HU Ha
3emJie, OJISIPHOE CUSHUE, MIPU ITOM MEPEBOAUTH MPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIICISTH CYIIECTBEHHbIE CBOWCTBA (NMPU3HAKU) (PU3MUECKUX
SIBJICHU;

OTHCHIBATh U3YYCHHBIC CBOMCTBA T M (PU3UYCCKUE SBJICHUS, UCIIOJIB3YS
dbu3nvecKkue BEIMUYUHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTrHUsl, KOJIUYECTBO
TEIUIOThI, YJI€JIbHAsI TEIUIOEMKOCTh BEIIECTBA, YJEJIbHAs  TEIUIOTA
IJIaBJICHUSA, yJeldbHas TeIIoTa IapooOpa3oBaHus, yaedbHas TEIIoTa
CropaHusi TOIUIMBA, KOA(DQPUIIMEHT TOJIE3HOTO JEHCTBHUS TEIJIOBOM
MAIlIUHbI, OTHOCHUTEJbHAs BIIAXKHOCTh BO3AYyXa, JJICKTPHUYECKUU 3apsl,
CWJIA TOKA, DJJICKTPUYECKOE HANPSIKEHUE, COIPOTHUBIICHUE IPOBOJHUKA,
yIEIbHOE  CONPOTHUBJICHHWE  BEIIecTBa, pabdora W MOIIHOCTH
AJIEKTPUYECKOTO  TOKa), TMpU ONHUCAHUM TPABWIBHO TPAKTOBAaTh
(U3UYECKUI CMBICT HMCTOJb3YEMbIX BEIUYUH, O003HAUCHHS U EIUHHUIIBI
bU3UYECKUX BEIMYMH, HAXOAWTh (POPMYJIBI, CBS3BIBAIOIINE JTAHHYIO
(GU3UYECKYI0 BEIMYHMHY C JAPYTUMH BEIWYWHAMH, CTPOUTH Tpaduku
W3YUYEHHBIX 3aBUCUMOCTEH (DU3NUSCKUX BEIUIMH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (U3MYECKHE SBICHUS W TIPOIECCHI,
WCIOJIb3Ys OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO--KHUHETHYECKONU TEOPHUU
CTPOCHHUS BEIIECTBA, MPUHLMI CYIEPIO3UIMHU ToJel (Ha Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsa, 3akoH Oma I ydacTka IIeH, 3aKOH
JIxoyns—JleHna, 3aKOH COXpAaHEHHs] DJHEPruH, TMPH HSTOM JaBaTh
CJI0BECHYI0 (OPMYJIHMPOBKY 3aKOHA M 3aMMCHIBATh €r0 MaTeMaTUYECKOE
BBIPAKECHUE;

OOBSCHATh (PU3MYECKUE MPOIIECCHI U CBOWCTBA TEJI, B TOM YHCIEC U B
KOHTEKCTE CUTYyallMil MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTEpa: BBISBISATH
MIPUYUHHO-CJICJICTBEHHBIE CBSI3U, CTPOUTH O0BACHEHUE U3 1—2 JIOTHYECKUX



iaroB ¢ omnopoid Ha 1-2 M3y4EeHHBIX CBOWCTBA (PUBMYECKHUX SIBICHUM,
(pU3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTe pacuéTHble 3aJadyd B 2—3 JEUCTBHS, HCHOJb3Yys 3aKOHBI H
dbopmynbl, cBs3bIBarOlUe (DU3NYECKUE BEIUYMHBI: HAa OCHOBE aHAJIM3a
YCIIOBHUS 3aJlauyd 3alMChIBaTh KPAaTKOE YCIOBHE, BBIABISATH HENOCTATOK
JAHHBIX JUIsl pELIeHUs 3aJaud, BBIOMPATh 3aKOHBI U (HOPMYJIBI,
HeoOXouMbIe g €€ pelleHus, MPOBOAMTH pacy€Tbl U CPABHUBATH
NOJIyY€HHOE 3HaueHue (PU3NUECKON BEJIMUUHBI C U3BECTHBIMU JaHHBIMU;
pacno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXHO pEUIUTh NpPH HNOMOLIU
(Gu3MUecKX METO/OB, HCIOJIb3Ysl ONHUCAHWE HCCIEIOBaHUS, BBIIEIAThH
IPOBEPSIEMOE  MPEANOJIOKEHNE, OLEHUBATh IPABUJIBHOCTh MOpsIKa
IIPOBEACHUS UCCIIEIOBAHMUS, 1€JIaTh BbIBOJIBL;

OPOBOAUTH OMBITBI MO HAOMIOJEHUIO (PU3WYECKUX SBICHUN  WIH
bu3nuecKrXx CBOMCTB Tel (KaUUISIPHbIE SBJICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH MPOIecca OCThIBAHUS U
HarpeBaHusl TpU M3JIYyYEHUHU OT LBETAa H3JIyyaromed (MOTrJIoIaroIei)
NOBEPXHOCTH, CKOPOCTh MCHApPEHUsI BOAbI OT TEMIEPATYPHI KUIKOCTH U
IO €€ IIOBEPXHOCTH, OJJIEKTpU3alus TEJI U B3aUMOIECHUCTBUE
JJIEKTPUYECKUX  3apsA0B, B3aUMOJEHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yAJIM3allMsl MArHUTHBIX IIOJIEM IIOCTOSIHHBIX MAarHUTOB, JEHUCTBUS
MAarHuTHOIO IIOJIS Ha IMPOBOJHUK C TOKOM, CBOWCTBA JJIEKTPOMAarHuTa,
CBOMCTBAa 3JEKTPOJBUIATENs] IOCTOSTHHOTO TOKa): (OopMyiaHpoBaTh
IpOBEpPsIEMbIE MPENIIOJI0KEHNS, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO
000py10BaHUs, ONUCHIBATH X0/ OIbITa U (POPMYJIHUPOBATH BBIBOJIBI;
BBIIOJIHATE  IIPsAMBIE  U3MEPEHUSA  TEMIEpaTypbl, OTHOCUTEIbHOMN
BJIQXHOCTU BO3JyXa, CHWJIbl TOKAa, HAIPSOKEHHUS C HUCIOJIB30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATYUKOB (DU3MUECKUX BEIMYUH, CPaBHUBATh
pe3yIbTaThl U3MEPEHHUH C yIETOM 3aJaHHON a0COIFOTHOM MOTPEITHOCTH;
IPOBOJIUTH HUCCIIEIOBAaHUE 3aBUCUMOCTH OJJHOM (PM3UYECKOM BEIUUUHBI OT
IpPYroi €  HCHOJB30BAHMEM  MPSIMBIX  M3MEpPEHUN  (3aBUCUMOCTH
CONPOTHBIICHUS IPOBOAHUKA OT €ro JUIMHBIL, IUIONIAU ITONEPEYHOrO
CEYECHUS U YIEIBHOIO CONPOTHUBIICHUS BELIECTBA ITPOBOJIHMUKA, CHIIBI TOKA,
UAYIIEr0 4Yepe3 IPOBOAHMK, OT HANpsDKEHHWsT Ha  IPOBOJHMKE,
UCCIENOBAaHNE IIOCJIENOBATEIIBHOTO W IMAPAJUIENBHOTO  COCIMHEHUH
INPOBOJIHUKOB): IUIAHUPOBATh HCCIEAOBaHHUE, COOMpPATh YCTaHOBKY U
BBINIOJHATh M3MEPEHUs, Clenysl MPEeUI0KEHHOMY IUIaHy, (PUKCHpPOBATh



pe3ynbTaThl MOJYYCHHONW 3aBUCMMOCTH B BHJE TaOmui U Tpadukos,
JieNIaTh BBIBOJIBI IO PE3yJbTaTaM HCCIEAOBAHNUS;

NPOBOJUTH KOCBEHHBIE WU3MEpeHHs (PU3MYEeCKHX BeNWYWH (yAenbHas
TETNIOEMKOCTh ~ BEIIECTBA, COMPOTHUBICHHE NPOBOJHWKA, paboTra u
MOIITHOCTh 3JEKTPUUECKOTO TOKA): IUIAHMPOBATh H3MEPEHHUS, COOMpATh
AKCMIEPUMEHTATBHYIO YCTAaHOBKY, CJEAys MPEATOKEHHOW MHCTPYKIUH, U
BBIYUCIIATH 3HAUYCHUE BEININHBI;

coOJ01aTh paBuila TEXHUKU O€30MaCHOCTH U paboTe ¢ J1abopaTOpHBIM
000py10BaHUEM;

XapaKTepu30BaTh MPHUHIMIBI JEUCTBUS U3YUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWHCTB C OMOpPOM Ha WX omucaHus (B TOM 4YHCIIE:
CHUCTeMa OTOIUICHUS JIOMOB, TUTPOMETp, MapoBas TypOWHa, aMIepMmeTp,
BOJITMETP, CUETYMK ODIIEKTPUUYECKOW DHEPIHH, SIEKTPOOCBETHTEIHHBIC
puOOPHI, HATPEBATENBHBIE AIIEKTPOIIPUOOPHI (TIPUMEPHI), ITCKTPUUECKUE
NPEOXPAHUTENH, STCKTPOMATrHUT, JICKTPOIBUTATENb TOCTOSTHHOTO TOKA),
UCTIONB3Yysl 3HAHUS O CBOMCTBaX (U3WYCCKUX SIBJICHHA W HEOOXOIMMBIC
¢dusznueckre 3aKOHOMEPHOCTH;

pacmo3HaBaTh IMPOCThIE TEXHUYECKHE YCTPOMCTBA U HW3MEPUTEIbHBIC
npuOoOpbsl MO CXeMaM M CXeMaTHYHBIM pPHUCYHKaM  (KHJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, IBUTATENb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOIl, PEOCTaT), COCTABIATH CXEMbl JJIEKTPUUYECKUX
Ienel ¢ MOCIe0BaTeIbHBIM U MapajluieIbHBIM COSAMHEHUEM AJIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUYCHHS DJIEMEHTOB AJICKTPUUECKHUX TETIeH;
OPUBOJIUTH  TpUMEPHl  (HaXoauTh  MHGOpPMAIMIO O  MPUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUSl (PU3MYECKUX 3HAHWK B IMOBCEIHEBHOU
KU3HM 11 obecriedeHus: 0€30MacHOCTH IIPU OOpaIlleHUH C TIPUOOpaMu U
TEXHUYECKUMHU YCTPONWCTBAMH, COXpPAaHEHUS 3J0pOBbS U COOJIOCHUS
HOPM 3KOJIOTHYECKOI0 MTOBE/ICHUS B OKPYXKAIOIIeH cpere;

OCYIICCTBIISITh TMOUCK HHPopManuu (GU3HUECKOTO COJCpKaHHS B
NHTepHeTe, Ha OCHOBE HMEKIIMXCSA 3HAHUM W MYTEM CpPaBHEHUSA
JIOTIOJTHUTENBHBIX ~ WCTOYHUKOB  BBIIENATH WH(MOpMAIUIO, KOTOpas
ABJISIETCS IPOTUBOPEUYMBOM MIIM MOXKET OBITH HETOCTOBEPHOM;
MCTIOJIb30BaTh NP BBHITOTHEHUH YYEOHBIX 3aIaHUI HAyYHO--TIOMYJISPHYIO
auTepatypy  (pu3MUecKkoro coaep)KaHMs, CIPAaBOYHBIE MaTepHabl,
pecypcbl cetu MIHTepHET, BIafeTh NpUEMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeobpazoBaHusl HHPOPMAIIMHU U3 OJHONM 3HAKOBON CHUCTEMBI B IPYTYIO;



co37aBaTh COOCTBEHHbIE MHUCbMEHHBIE U KpAaTKUE YCTHBIE COOOIICHMS,
0000mass uHpOpMaNMIO U3 HECKOJbKUX MCTOYHUKOB (HU3UUYECKOTO
colepKaHHUs, B TOM YHCIE NYOJIMYHO NPEACTaBIATh PE3YNbTAThl
IIPOEKTHOM WM HCCIEAOBATENBCKON NEATEIIBHOCTH, NPU 3TOM T'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUMHBIA anmapaTr Kypca (U3UKH,
CONPOBOK/JATh BBICTYINICHUE MPE3CHTALNEH;

OpU BBINOJTHEHUH YYEOHBIX MPOEKTOB W HCCIEAOBAHMM (U3MUECKHUX
IPOLIECCOB paclpeiensTh OO0S3aHHOCTH B TpPyNIEe B COOTBETCTBUU C
NOCTaBJIEHHBIMHU 3aJja4aMU, CIEAUTh 32 BBINOJHEHHEM IUIaHA ACHCTBHUM U
KOPPEKTHpPOBAaTh €ro, aJleKBaTHO OLEHHWBATh COOCTBEHHBIM BKJIAJ] B
NEATENbHOCTD IPYIIIbl, BBICTPaUBaTh KOMMYHUKATUBHOE B3aNMO/JICHCTBUE,
IPOSIBIISASI TOTOBHOCTD pa3periaTb KOHQIUKTHI.

K xoHniy o0yuenust B 9 kiacce npeMEeTHbIC Pe3yJIbTaThl HA 0A30BOM YPOBHE

JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIOJb30BaTh MOHSTHUS: CUCTeMa OTCYETa, MaTepualibHasg TOYKa,
TPAeKTOPHS, OTHOCUTEIIBHOCTh MEXaHMYECKOT'O JBIDKCHHS, Jaedopmalius
(ynpyrasi, miacTHueckasi), TpEHHE, LEHTPOCTPEMUTEIBHOE YCKOpEHUE,
HEBECOMOCTh M TEPErpy3KHu, HEHTP TKECTH, aOCONIOTHO TBEPAOE TEJo,
IEHTP TSKECTU TBEPAOrO Tella, paBHOBECHE, MEXaHUUYECKHE KOJIeOaHUs U
BOJIHBI, 3BYK, MH(Pa3BYK U YIbTPA3BYK, AJIEKTPOMArHUTHBIC BOJHBI,
IIKana JIEKTPOMATrHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTbD,
CIEKTPBI UCITYCKAHMSI U TIOTJIONICHHUS, alb(a-, 0eTa- U raMMa-u3IydeHuUs,
U30TOIBI, SIAEpPHAs SHEPTETUKA;

paznuuath sBJI€HUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIMHEWHOE
JIBUKEHUE, DPABHOYCKOPEHHOE TMPSMOJIUHEHHOE ABUKEHHE, CBOOOIHOE
NaJ€HUE TeJl, PABHOMEPHOE JIBH>)KEHUE M0 OKPYKHOCTH, B3aUMOJECHCTBUE
T€J, PEAKTHUBHOE JIBIXKEHUE, KOJeOaTelbHOE ABMKEHHE (3aTyXalollue U
BBIHY)KJICHHBIE KOJ€OaHUs1), PE30HAHC, BOJHOBOE JIBIXKEHUE, OTPaKEHUE
3ByKa, MPSAMOJIMHEWHOE PACIPOCTPAHEHUE, OTPAXKEHHE M IPEIOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHHUE CBETA, Pa3jIOKEHHE OEIOro CBEeTa B
CIIGKTP M CJOXEHHE CIEKTPaJIbHbIX LBETOB, JHCIEPCHUsS CBETA,
€CTEeCTBEHHAs! PaJMOAKTUBHOCTh, BOZHHUKHOBEHHE JIMHEHYATOrO CIEKTpa
W3JIyYEHUS) 1O OMUCAHUIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHX JaHHOE (PU3NYECKOE SBICHUE;

pacmo3HaBaTh TPOSBICHUE W3YYCHHBIX (U3MUECKHX SBICHUN B
OKpYy’)KaromeM Mupe (B TOM 4HcCle (PU3MUECKUE SBJICHUS B MPUPOJE:
MIPUJIMBBI U OTIUBBI, IBUKEHUE TUIaHET COJIHEUHON CHCTEMBI, PEaKTUBHOE



JNBIKEHHE JKUBBIX OPraHU3MOB, BOCIPUSTHE 3BYKOB JKHUBOTHBIMU,
3EMJICTPSACEHUE, CEHCMUYECKUE BOJIHBI, I[yHAMH, 3XO, IBETa TEl,
ONTUYECKUE SIBJICHUS B TMPUPOJIe, OUOJIOTUYECKOE NIEHUCTBUE BUIUMOTO,
yIbTPA(pUOJIETOBOTO ¥ PEHTTEHOBCKOTO HW3JIYYEHUU, eCTeCTBEHHBIN
pPaIMOaKTUBHBIN ()OH, KOCMUYECKHE JIYYd, PaTUOAKTHUBHOE H3IIyYCHUE
NPUPOAHBIX MHUHEPAJIOB, JICMCTBHE pPAJUMOAKTHUBHBIX W3JIyUYCHUNW HaA
OpraHu3M 4YeJIOBEKAa), MPHU STOM TNEPEBOJAUTH MPAKTUYECKYIO 3aady B
y4eOHYI0, BBIJCISITH CYIIECTBEHHbIE CBOMCTBA (IMpU3HAKU) (PU3MUECKUX
SIBJICHUI;

OMHCHIBATh U3YUYECHHBIC CBOMCTBA TN M (PU3UYECKUE SIBJICHUS, UCIIOJIb3Ys
dbu3uUeckue BEIUYMHBI (CPEIHSII M MTHOBEHHAs CKOPOCTh Tela TMpH
HEPAaBHOMEPHOM JIBMOKEHUM, YCKOPEHHUE, MEepPEeMEUICHHE, MYyTh, YIJIOBas
CKOpOCTb, CHWJIa TPEHHMs, CWJIa YOPYroCTH, CWla TSXKECTH, YCKOPEHUE
CBOOOJIHOTO TAJICHHUS, BEC TeJla, HUMIIYJIbC TeJla, HUMITYJIbC CHIIBI,
MexaHudyeckass paboTra W MOIIHOCTh, TMOTCHIMAIbHAS DHEPrus Tela,
MOJHATOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAJIbHAS SHEPTUsl CKATOU
NpY>XUHBI, KUHETUYECKas DSHEPrusi, MOJHAs MEXaHWYecKas »>HEprus,
NEPHUOJ] ¥ YacTOoTa KoJieOaHUM, NJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETa, MOKAa3aTelb MPEJOMIICHUS CPEJbl), MPU OMHUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UYECKUM CMBICT HCIOIb3YEMbIX BEJIHYMH,
0003HaueHUsI ¥ EAUHUIBI (U3MUYECKUX BEIUYHH, HAXOIUTh (HOPMYJIBI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEJIMUMHY C JPYTUMHU BEJIMYMHAMU,
CTpOUTH TpavKu N3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;
XapaKTepu30BaTh CBOMCTBA Tes, (U3MUECKUE SBICHUS W TPOIECCHI,
UCIIONIb3YSl 3aKOH COXPAHEHUSl HSHEPrUHU, 3aKOH BCEMHUPHOTO TSITOTECHMS,
OPUHUMUIT CYNEPIO3UIMUA CHWJI, NPUHIMUI OTHOCUTEIbHOCTH [ammines,
3akoHbl HbIOTOHA, 3aKOH COXpPAaHEHUS! MMITYJIbCAa, 3aKOHBI OTPaXEHUS U
IIPEJIOMJIEHHS CBETA, 3aKOHBI COXPAHEHUS 3aPsAI0BOT0 U MAaCCOBOI'0 YHCEI
IpHU SJIEPHBIX PEAKIUAX, MPU ITOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA U 3alIUChIBATh €70 MATEMATHUYECKOE BBIPAXKECHUE;

OOBSACHATh (PU3NUYECKHE TPOIECCHI M CBOMCTBA TEJN, B TOM YHUCIE U B
KOHTEKCTE CUTYallMil MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIABIATH
MPUYUHHO--CIICJICTBEHHBIE  CBSI3M, CTPOUTH OOBsiCHEeHWe u3 2-3
JIOTUYECKUX IIAroB C OMOPOW Ha 2—3 M3yYEHHBIX CBOWCTBA (DM3MYECCKUX
SIBJIICHUN, (DU3UIECKUX 3aKOHOB WIIH 3aKOHOMEPHOCTEH;

pemiaTth pacy€THble 3ajaud (omuparolmuecss Ha cucremy wu3 2-3
ypaBHEHUI ), UCTIOJIB3YsI 3aKOHBI U (hOPMYJIbI, CBSI3bIBAIOIIUE (PU3HUECKUE
BEJIMYMHBI: HAa OCHOBE aHaJIM3a YCIOBHS 3a/laud 3alUChIBaTh KPaTKOE



YCIIOBUE, BBISBJIATh HEAOCTAIOIINE WM W30BITOYHBIC JaHHBIC, BHIOMPATH
3aKOHBI U (POPMYJIBI, HEOOXOAMMBIC ISl PEIICHUs, TPOBOIUTEL PACUETHI
OIICHWBATh PCATMCTUYHOCTh TMOJYYCHHOTO 3HAUYCHUS (U3HUCCKOU
BEJTUYHUHBL;

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO pEIIUTh TPH TOMOIITH
(GU3HUECKHX METOJOB, HCIIOJNB3Yysl ONHUCAHWE WCCICIOBAHUS, BBIICIATH
IpoBepsIeMOE  TPEIIOIOKEHUE, OICHUBATh IPABUIBHOCTh TOPSIKA
NPOBEJICHNS  WMCCIICIOBAHUSA, JIeJlaTh  BBIBOABI, HMHTEPIPETHPOBATH
Pe3yNIbTaThl HAOJFOICHHUI U OTIBITOB;

NPOBOAUTL OMNBITBI 1O HAOMIOAEHUI0 (PU3WYCCKUX SIBICHUH WU
(du3nUecKrX CBOWCTB TeNl (M3y4eHHE BTOPOro 3akoHa HproToHa, 3akoHa
COXpaHECHHUS DHEPTUHU, 3aBUCUMOCTH TepHoja KoJeOaHWW MPYKUHHOTO
MasTHUKA OT MAacChl Ipy3a M KECTKOCTH MPYKHHBI M HE3aBUCUMOCTBH OT
aMIUTUTYIBI MaJIBIX KOJICOAHMM, TPAMOJIMHEHHOE pacIpOCTpaHCHUE CBETA,
pa3ioXeHne Oelloro CBeTa B CIIEKTP, M3YUYCHHE CBOWCTB M300paKCHHS B
TUIOCKOM 3€pKajie W CBOWCTB M300pakeHHWs TpeaMeTa B CcoOUparomieit
JWH3e, HAOJIOJCHUE CIUIOIIHBIX M JIMHCHYAThIX CIICKTPOB HW3JTYUCHUS):
CaMOCTOATEIbHO CcOOMpaTh YCTAaHOBKY M3  HK30BITOYHOTO  Habopa
o0opyZoBaHUs, ONHUCHIBATH  XOJl OMbITAa W  €ro  pe3yJbTaThl,
(bopMyIHpOBaTh BHIBOBI

IPOBOAUTH MPU HEOOXOJUMOCTH CEpPHUIO MPSAMBIX U3MEPEHUH, OINpeaesss
CpelHee 3HaYeHHEe U3MepAeMON BeIUYMHBI ((POKYCHOE paccTOosHUE
cobuparorieit JIMH3bI), OOOCHOBBIBaTH BBHIOOp crHoco0a H3MEpEeHUs
(u3MepuTeabHOTO Mpubdopa);

POBOAUTH HCCIEAOBAHHE 3aBUCUMOCTEH (DU3MYECKUX BEIUYHH C
UCIIOJIb30BAHUEM TPSIMBIX HM3MEPEHHH (3aBUCHMOCTH MYTH OT BpPEMEHU
Ipy PaBHOYCKOPEHHOM JBWIKEHUM 0€3 HaydalbHOW CKOPOCTH, IEpHojIa
Koie0aHWii MaTeMaTUYeCKOTO MAasTHHUKA OT JJIWHBI HHUTH, 3aBUCHUMOCTU
yria OTpa)X€HUs CBETa OT yrja MaJeHUs W yria NpelOMJICHHsS OT yria
najeHus): IJIAHUPOBAaTh HCCJEIOBAHHE, CaMOCTOATEILHO COOHMpATh
YCTaHOBKY, (DHUKCHPOBATh PE3yibTaThl IMOJYYCHHOW 3aBHUCHUMOCTH
¢u3nUecKknX BENWYMH B BHUJAE TaOMUIl W TpaduKoOB, JenaTh BHIBOJBI IO
pe3yNbTaTaM HCCIICIOBAHUS;

POBOANTh KOCBEHHBIE W3MEPCHUS (PU3NYECKUX BEITUYUH (CpemHsis
CKOPOCTh ¥ YyCKOpEHHWE Tella TpU PaBHOYCKOPEHHOM JIBI)KCHHH,
YCKOpPEHUE CBOOOJHOrO MaJIeHUs], KECTKOCTh MPYXKUHBI, KOIPDOUIMEHT
TPEHHSI CKOJNBKCHHs, MEXaHWdeckas paboTa W MOIIHOCTh, YacTOTa U



nepuoa KojeOaHWi MaTeMaTH4eCKOro W TPYKUHHOTO MAasTHUKOB,
onTHYECKas cujaa coOuparoued JUH3bI, PaAUOAKTUBHBIN  (HOH):
TUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY W
BBITIOJIHATh U3MEPEHHUs, CIEAYs MPEUI0KEHHON WHCTPYKIUHU, BBIYUCISATH
3HAYCHHE BEIMYMHBI U aHATM3UPOBATH NOTYUYECHHBIC PE3YIIBTATHI C YIETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPECHHIA,

coOJII01aTh MTpaBUiIa TEXHUKU 0€30MaCHOCTHU IIPU paboTe C 1ad0paTopHBIM
000opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TIPU3HAKM W3YYEHHBIX (HU3UYECKUX MOJICIICH:
MaTepuanbHas TOYKa, aOCONIOTHO TBEPAOE TENO0, TOUYCYHBIH HCTOYHHK
CBETa, JydY, TOHKas JIMH3a, TUTAHETApHAas MOJENIb aroMma, HYKJIOHHas
MO/JIeTh aTOMHOTO SJIPa;

XapaKTepU30BaTh TMPUHIMUIBI  JACHCTBUS H3YYCHHBIX NPHOOPOB H
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX OmucaHus (B TOM YHCIE:
CIUJIOMETP, NATYUKH TIOJOXKEHUS, PACCTOSHUS W YCKOPCHHS, paKera,
9XOJIOT, OYKH, TMEepHcKor, ¢oToanmapar, ONTUYECKHE CBETOBO/IBI,
CTIIEKTPOCKOT, JO3MMETp, Kamepa BuiabCcOHa), WUCHONB3ys 3HAHUSA O
CBOMCTBaX (PU3WYECKUX SBICHUU H  HEOOXOoAuMBbIe (PuU3MYecKue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMATHYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, U3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTMYECKUX IMPOILIECCOB
IpU peHieHUH Yy4yeOHO--TIPAaKTUYECKUX 3a/lad, ONTUYECKUE CXEMBI s
MOCTPOCHHS N300paKEHUH B MJIOCKOM 3€pKajie U COOMpAroIIeil INH3e;
OPUBOJIUTHL  TpUMEpHl  (HaXoauTh  WHGOpPMAIMI0O O  MPUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUSI (PU3NYECKUX 3HAHWM B IMOBCEIHEBHOU
KU3HM 11 obecrieueHus1 0€30MacHOCTH Py OOpalleHUuu ¢ MpuodopamMu 1
TEXHUYECKUMHU YCTPONWCTBAMH, COXPAHEHUS 3J0pOBbS U COONIOECHUS
HOPM 3KOJIOTHYECKOI0 MTOBEICHUS B OKPYXKAIOIIeH cperne;

OCYIICCTBIISITh TOUCK HHPOpManuu (U3HUECKOTO COJACpKAHHUS B
HuTepHeTe, caMOCTOATENBHO (GOPMYIUPYS MOMCKOBBIN 3aIPOC, HAXOIUTh
MyTH OMpEeNIeHUs] JOCTOBEPHOCTH IMOJYYeHHON MH(POpPMAIMH Ha OCHOBE
MMEIOIINXCS 3HAHUH U TOTIOJTHUTEIHHBIX UCTOYHUKOB;

MCITIOJIB30BATh MPHU BBHIMOJHEHUU YUCOHBIX 3aJaHUI HAYYHO--TIOMYJISIPHYIO
auTepaTypy  (PU3MYECKOTO  COAEp)KaHWs, CHOPABOYHBIE MaTEpHAIIbI,
pecypcel cetn MHTEpHET, BiajgeTs mpuéMaMy KOHCIIEKTHPOBAHUS TEKCTA,
npeobpazoBaHusi HHPOPMAIIUHU U3 OJJHONW 3HAKOBON CHUCTEMBI B IPYTYIO;



® C03[aBaTh COOCTBEHHbIE NMUCBMEHHBIE U YCTHBIE COOOILEHHMS HAa OCHOBE
uH(pOpMAIM W3 HECKOJBKUX HCTOYHUKOB (PU3NYECKOTO COAEPIKaHUA,
MyOJUYHO MPEACTABIATh Pe3yIbTaThl MPOEKTHON MIIA MCCIIE0BATENbCKON
NEATENIbHOCTH, TNpPH 3TOM TIPaMOTHO  HCHOJB30BaTh  M3YYEHHBIN
NOHATUMHBIA amnmapaT M3y4aemoro paszziena (U3MKd W CONPOBOXKIATH
BLICTYIUICHUE TpE3eHTaluell ¢ y4€TOM OCOOCHHOCTEH ayIuTOpUU
CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KonnuecTBo yacoB DJIEKTPOHHBbIE
Ne HauMeHoBaHue pa3aesioB u (undposbie)
n/n TeM MPOrpaMMbl Bcero Kontporbnbie | Ipakririecikue o0pa3zoBaTe/ibHbIE
padoThI padoThI pecypebI
Pasznen 1. ®u3uka u e€ poJib B IO3HAHUH OKPYKAKOLIEro MUpa
1.1 ®du3uka - HayKa 0 IpUpoJe 2 Bubmuorexa LOK
https://m.edsoo.ru/7f416194
bu6anorexa IIOK
1.2 | Ouswriccue BemIEL 2 ! https://m.edsoo.ru/7416194
13 EcTtecTBEeHHOHaY4YHBIN METOJ ) | bu6anorexa IIOK
MTO3HAHUS https://m.edsoo.ru/7f416194
Utoro no pazneny 6
Pa3znea 2. IlepBoHavyajibHbIe CBeJIeHHSI 0 CTPOCHUHU BelleCTBA
2.1 CtpoeHue BeliecTBa 1 budmorexa HOK
https://m.edsoo.ru/7f416194
59 JIBuKeHue U B3aUMOJCHCTBUE ) | bubnmnoreka [JOK
YaCTHIl BEIIECTBA https://m.edsoo.ru/7f416194
)3 ArperaTHble€ COCTOSIHUSA ) bubnuoreka [JOK
BEIIECTBA https://m.edsoo.ru/7f416194
Uroro no pasneny 5




Pasnen 3. /IBH:KeHHEe U B3aUMOI€CTBHE TeJl

3.1 MexaHn4yecKkoe OBUKEHUE 3 Bubmmorexa LOK
) A https://m.edso0o0.ru/7f416194
bu6anorexa [JOK
3.2 41 4 1
HEPIUA, Macea, TUIOTHOCTD https://m.edsoo.ru/7f416194
bu6anorexa [JOK
3.3 Cuna. B 14 1 2
H1d. BHABL Cult https://m.edsoo.ru/7f416194
Hroro no pazneny 21

Paznen 4. /laBjieHne TBEPABIX TeJl, dKMIAKOCTE U ra3oB

11| oipmmin esmann, moon | 3 Bumionesa LIOK
' pa > A https://m.edsoo.ru/7f416194
U Ta3aMu
4.2 JlaBiaeHue KUIKOCTH 5 Bubmmorexa LOK
' 8 https://m.edso0o.ru/7f416194
bubnuoreka [JOK
4.3 A 6
TMoCepHOe AaRICHHE https://m.edsoo.ru/7f416194
44 JlericTBHE )KUJIKOCTH U Ta3a Ha 7 | 3 bubnuoreka [JOK
' MOrpyKEHHOE B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nen 5. PaGora u MmonHoCTh. JHeprus
b K
5.1 Pabora 1 MonHOCTH 3 1 nommorexa O

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

5.2 [IpocThie MEXaHU3MBI 5 1 bubmmoreka [JOK




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

bu6anorexa [IOK

5.3 MexaHuueckast SHepTus 4 I https://m.edsoo.ru/7f416194
Utoro o pasaeiy 12
PesepBHOE BpeMms 3
OBUIEE KOJIMHECTBO YACOB I10 63 12

I[TPOTPAMME




8 KUIIACC

KonnuecTBo yacoB JIEKTPOHHBbIE
Ne HaumeHoBanue pa3neiioB u (uu¢posrbie)
Kontpoubnsie | IIpakTuueckue
n/n TeM MPOrpaMMbl Bcero o0pa3zoBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasznen 1. TenioBbie sIBJIeHUS
11 Ctpoenue u cBoiicTBa 7 bubnuoreka [JOK
' BEIIIECTBA https://m.edsoo.ru/7f4181ce
bu6anorexa IIOK
1.2 T 21 1 5
CIITOBRIC HPOUECChI https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Paznea 2. JiaekTpuyeckue 1 MATHUTHbIE SIBJICHMSI
. ZB)JIG:KTpI/IqGCKI/Ie 3apsbl. i 1 Butmorexa [IOK
. apsiKe e Tela
A HH? 1o T R https://m.edsoo.ru/7f4181ce
B3aHMOJICHCTBHE
59 [TocTOSIHHBIN AIIEKTPUYECKUIA 20 | 7 bubnmnorexa [IOK
' TOK https://m.edsoo.ru/7f4181ce
bu6anorexa [JOK
2. M 1 1.
3 ATHITHBIC ABIICHIA 6 > https://m.edsoo.ru/7f4181ce
bu6anorexa [JOK
2.4 C) 4
JICKTPOMATHHTHAA HEAYKIIA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37




PesepBHOE BpeMs

OBUIEE KOJIMHECTBO YACOB I10
I[TPOI'PAMME

68

14.5




9 KUIIACC

KonnuecTBo yacoB JIEKTPOHHBbIE
Ne HaumeHoBanue pa3neiioB u (uu¢posrbie)
Kontpoubnsie | IIpakTuueckue
n/n TeM MPOrpaMMbl Bcero o0pa3zoBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Mexanuveckue siBJeHUS
11 MexaHu4deckoe JIBHXSHHUE U 10 | bu6anorexa [JOK
' CIIOCOOBI €TI0 OIUCAHUS https://m.edsoo.ru/7f41a4a6
bu6anorexa IIOK
1.2 B i 20 1 3
SAMMOACHETBHE T https://m.edsoo.ru/7f41a4a6
bu6anorexa IIOK
1.3 3 10 3
ARKOHEL COXpARCHI https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 40
Pa3ges 2. MexannuecKue KoJ1e0aHUA M BOJTHBI
bubnuoreka [JOK
2.1 M 0 7 3
CHAMITCCIHIE KOTCOARHA https://m.edsoo.ru/7f41a4a6
bu6anorexa [JOK
2.2 M . 1
CXAHHCCKHE BOTHEL. 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Paznen 3. Dj1eKTPOMATHUTHOE T10JI€ U 3JIeKTPOMATHUTHbIE BOJIHBI
DJIEKTPOMarHUTHOE T0JIE U bubnmnoreka [JOK
3.1 6 2
3JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6




Hroro no pazneny

Pasznen 4. CBeToBbIE AABJICHUSA

41 3aKOHBI PaCIPOCTPAHEHUS 6 bubnuoteka [JOK
' CBETa https://m.edsoo.ru/7f41a4a6
bu6anorexa IJOK
4.2
JIMH3HL 1 ONTHHCCKHE NPHOOPL! 6 https://m.edsoo.ru/7f41a4a6
43 Pasnoxenue 6e1oro cBeTa B 3 bu6anorexa [JOK
' CIIEKTp https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pasznen S. KBanToBble IBJI€HUS
51 Hcnyckanue u moryiomeHne 4 bu6anorexa IIOK
’ CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
5.2 CTtpoeHue aTOMHOT'O a 6 bubnmorexa [OK
’ TPOCHHC ATOMHOTO 1P https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
5.3 S 7
FICPHPIC pearitiv https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17

Pa3nen 6. [loBTOpHTEIHLHO0-00001Ia0IIMIA MOAYJIb

6.1

[ToBTOpEeHue 1 060061ICHHE

conepxkaHus Kypca (pu3uku 3a

7-9 xiacc

bu6anorexa [JOK
https://m.edsoo.ru/7f41a4a6




Hroro no pazneny

OBUIEE KOJIMHECTBO YACOB I10
I[TPOI'PAMME

102

27




YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
MNPOLHECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YYEHUKA
®uzuka.7 ki.: yueonuk / A.B. IIéppiikun — 5 — e uzganue — M.:lpoda, 2017
®usuka.8 ki.: yueonuk / A.B. IIéppiikun — 5 — e uzganue — M.:lpoda, 2017
®uzuka.9 ki.: yueonuk / A.B. II€éppiikun — 5 — e uzganue — M.:poda, 2017
METOANYECKHUE MATEPHUAJIbI UIA YYUTEJISA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

bu6mnorexa LIOK https://m.edsoo.ru/ff0a0c10
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