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oOpazoBanus 1o npenMery «Duzmkay.
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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE OCHOBHOTO 0011ero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TOJIO)KEHHM U TpeOOBaHMI K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOW 00pa3oBaTENbHON MPOrpaMMBbI, MPEICTABICHHBIX B
OI'OC OOQ, a Takxke ¢ yueToM (penepanpHOil pabodeit mporpaMMbl BOCIUTAHUS U
Konuenuuu npenopaBanusi yueoHoro npeamera «Dusukay.

Copnepxkanue mnporpaMMmbl MO (U3MKE HAMpaBlieHO Ha (OpMHUpPOBAHUE
€CTECTBEHHO-HAYYHON TPaMOTHOCTH OOYYaIOIIMXCA M OPTaHU3alUI0 H3yUYCHUS
Gu3NKN Ha AESITEIBHOCTHOM OCHOBEe. B mporpamMme mo ¢u3WKe YIUTBIBAIOTCS
BO3MOXXHOCTH Yy4eOHOro mpenMera B peanusaunuu TpeboBanuiit ®I'OC OOO k
TUTAHUPYEMBIM JTUYHOCTHBIM U METANPEIMETHBIM Pe3yJibTaTaM OOYUEHHUs, a TAKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUHBIX Y4YEOHBIX IMPEAMETOB HAa YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Tporpamma mo ¢usmke ycTaHABIMBAET paclpe/eieHie yaeOHOro MaTepuana
1o rojiaMm oOy4deHus (1o Kjaccam), mpeajaraeT MPUMEPHYIO MOCIIEI0BATEIBHOCTD
M3Y4YCHUS TeM, OCHOBAaHHYIO Ha JIOTUKE DPA3BUTUS IMPEAMETHOTO COJCPKAHUSI H
y4deTe BO3PACTHBIX OCOOCHHOCTEHN 00y4aroImuxcsl.

[Iporpamma 1o ¢u3uKe pa3paboTaHa C IEJIbI0 OKa3aHUS METOJAMYECKOU
MOMOIIIH YYUTEIIO B CO3/IaHUU paboueil MporpaMmbl IO y4eOHOMY MPEAMETY.

®dusuka SABISETCS CHCTEMOOOPA3yIOMMM JIi  €CTECTBEHHO-HAYYHBIX
y4eOHBIX TIPEIMETOB, MMOCKOIbKY (PU3NUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SBIICHWM, HM3y4aeMbIX XHUMHEH, OWOJIOTHEH, acTpoHOMHEH W (DHU3NUSCKOM
reorpadued, BHOCUT BKJIAaJ B €CTECTBEHHO-HAYYHYI0 KapTUHY MHUDA,
MpeoCTaBsAeT HauboJiee sICHble OOpasibl MNPUMEHEHUS HAy4dHOro MeToja
MO3HAHMS, TO €CTh CII0C00a MOTyYeHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Onna w3 rIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHHUS B CTPYKTYpE OOIIEro
o0pa3oBaHusi COCTOMT B (POPMHUPOBAHHWU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH U
MHTEpeca K HayKe y 00yJaronuxcs.

Wzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMPEANOiaracT OBJIAJCHUE
CIEIYIONIUMHA KOMIICTCHTHOCTSIMH, XapaKTePU3YIOIMIUMH €CTECTBEHHO-HAYYHYO
IPaMOTHOCTE:

e HAYYHOOOBSICHSTBHSBIICHHS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH Hay4YHOTO MCCIIEIOBAHNS;

e HHTCPIPETHPOBATH  JaHHBIE W HWCIONB30BAaTh  HAYYHBIC
JIOKA3aTeNIbCTBA JJIs TIOJTyYEHUS BBIBOJIOB.

[enn wusyuyeHuss (PU3UMKU HAa YpPOBHE OCHOBHOTO o00Iero oOpa3oBaHUs
onpeneneHsl B Konnenmuu mnpenogaBaHus ydeOHOro mnpenmera «®Dusmka» B
oOpasoBarenbHbIX opranu3amnusax Poccuiickoit ®eneparnuu, peamu3yroNIuX
OCHOBHbIE 0011€00pa30BaTeIbHbIE MPOTPAMMBbI, YTBEPKICHHON pellIeHuEM



Konnernn MunucrepctBa npocsemienusi Poccuiickoit denepanuu (mpoTokos oT 3
nekadbps 2019 r. Ne [IK-4BH).
Heanusyuyenuspusuku:

npuoOpeTeHue HMHTEpeca W CTPEeMIICHUS OOy4alomMXCsi K HayqYHOMY
U3yYEHHUIO TPUPOABI, Pa3BUTHE HUX HHTEIUIEKTYaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METO/JIE TMO3HaHUs U (HOPMUPOBAHHE
UCCJIEIOBATENFCKOTO OTHOIICHUS K OKPY>KAIOIIUM SIBIICHUSIM;
¢opMHupoBaHHE HAYYHOTO MHPOBO33PEHHUSI KaK pe3ysbTaTa H3Y4YCHHUS
OCHOB CTPOCHMS MaTepuu U (hyHIaAMEHTAJIbHBIX 3aKOHOB (DU3HKH;
dbopMupoBaHUE TPEJICTaBICHUA O poyid (U3MKHU IS Pa3BUTHS JPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHII;

pa3BUTHE  TPEICTAaBIEHMH O  BO3MOXHBIX  cdepax  Oyayuieu
npo(hecCUOHATIBHOM N1eATEIbHOCTH, CBA3aHHON C (PM3UKON, MOJATOTOBKA K
JanbHeNeMy 0OOy4eHHUIO B 3TOM HalpaBJICHUHU.

JlocTmkeHne 3THX IeJied MporpaMMbl MO (pU3WKe Ha YpOBHE OCHOBHOTO
o0111ero oOpazoBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a4a4:

npuoOpeTeHue 3HaHUM O JUCKPETHOM CTPOCHMHM  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJCKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

NpUOOPETECHUE YMEHUIN OMUCHIBATH U OOBACHATH (DU3UUYECKUE SIBJICHUS C
WCITOJIb30BAHUEM TTOTYICHHBIX 3HAHHM;

OCBOCHHE METOJOB PCIICHHWS TMPOCTEHINNX pPACUETHBIX 3a7a4 C
UCITIOJIb30BAaHUEM buznIecKux MOJIeTIEH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMCHHI HAOMIOAATh MPUPOIHBIC SIBJICHUS M BBIIOTHATE OIBITHI,
JabopatopHble  pabOThl M AKCIEPUMEHTANbHBIE HCCJIEJAOBaHUS C
UCITIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE MPUEMOB PaboThl ¢ MH(opMalend (HU3NIECKOTO COJEep KaHMUS,
BKJIIOYAsi HHPOPMAIIMIO O COBPEMEHHBIX JOCTIKECHUSIX (DU3UKU, aHATN3 U
KPUTHYECKOE OLICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO €O cepaMu podecCUOHATBHON ACATEILHOCTH, CBI3aHHBIMU
c (GUBMKON, W COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UYIECKOM HAYKH.

Ha usyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOT'O OOIIETO

oOpazoBanus oTBoauTCs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HEZIEN0), B 8
Kkiaacce — 68 vacoB (2 yaca B Henmenmo), B 9 kinacce — 102 gaca (3 yaca B Hezeio).

[Ipennaraemeiii B mporpamMme 1o ¢Gu3MKe MepedeHb JabopaTOpHbIX PadoT U
OTIBITOB HOCUT PEKOMEHAATEIIBHBIN XapaKTep, YIUTENb JIeJIaeT BEIOOP MPOBEACHUS



7a00paTOPHBIX PabOT W OMBITOB C YYETOM WHAMBUAYAIbHBIX OCOOCHHOCTEH
o0yJaromuxcsi, CIMCKa SKCIIEPUMEHTABHBIX 3aJlaHUH, MpeaiaraéMbIX B paMKax
OCHOBHOTO TOCYJapCTBEHHOTO 3K3aMeHa 1o (hH3HKe.



COILEPKAHUE OBYUYEHUASA
7 KIIACC

Pa3znen 1. ®u3zuka u ee poJib B NO3HAHUHU OKPYKAKOILET0 MUPA.

®uszuka — Hayka o npupoze. SBmeHuss npuponabl. OuznyecKue SBICHHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenmuuuHbl. W3mepenue ¢usnyeckux BenuuuH. Dusnueckue
npubopsl. [lorpemHocTs n3mMepennit. MexxayHapoHasi CUCTeMa €HHHII.

Kak ¢usuka u ppyrue ecTeCTBEHHbIE HAyKM M3y4daloT [PUPOAY.
EcTtecTBeHHO-Hay4YHBII METOJl IMO3HAHUS: HAOJOJIEHUE, MOCTAHOBKA HAyYHOTO
BOITPOCA, BBIIBM)KEHHE TMIIOTE3, SKCIEPUMEHT O MPOBEPKE TUIIOTE3, OOBICHEHNE
HaOmoaaemMoro siiaeHus. OnucaHnehu3nuecKuXsIBICHUN C MOMOIIBIOMO/IEIIEH.

Hemoncmpauuu.

1. MexaHu4eckne, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIC, CBETOBBIC

SBJICHUS.

2. @uznyeckue NpuOOpHl U MpoLEeaypa NPSIMbIX U3MEPEHUN aHAJIOrOBBIM U

1M (POBBIM TPUOOPOM.
Jlabopamopnviepabomul u onvimol.
1. OmnpezneneHue UEHBI JEIEHUS IIKaIbl U3MEPUTEIBHOTO Mprudopa.
2. HM3mepeHunepaccTosHUN.
3. HM3Mmepenue o0beMa )KUIKOCTH U TBEPAOIO TENa.
4. OrnpeneneHnepa3MepOBMaJIbIXTEIL.
5. M3mepenue TteMmeparypel NpU NOMOIIM >KUAKOCTHOTO TEPMOMETPA H
JlaTYuKa TEMIIEPATyPBl.

6. IIpoBeneHue uccnenoBaHus MO IPOBEPKE TMIIOTE3BI: NAIBHOCTH IIOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIIBHO, TeM OO0JbIlIe, 4eM OOJbIlIe BHICOTA
IyCKa.

Pa3znen 2. IlepBoHayajibHbIE CBeIEeHHUsI 0 CTPOEHUHU BelllecTBA.

CrpoeHue BellecTBa: aTrOMbl M MOJIEKYJdbl, HMX pa3Mepbl. ONbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEUIECTBA.

JBrm>keHne dyactuil BemecTBa. C(CBA3b CKOPOCTHM JBHXKEHHMS 4YacTHUI[ C
TemriepaTypoil. bpoyHoBckoe aBuxenue, nuddysua. B3aumopeiicTBue dvacTwuil
BEILECTBA: IPUTKEHUE U OTTAJIKUBAHHUE.

ArperaTHbple COCTOSIHHSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTENH M TBEPABIX
(kpucTtammmyeckux) Ten. B3auMOCBsSI3b MEXIy CBOMCTBaMHU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHMSIX U MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHrueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HabmronennedpoyHOBCKOTOABMKEHHUS.



2. Habmonenuenud dysumn.
3. HabGmionenue — siBiieHWH,  OOBACHSIONIMXCS ~ MPUTSOHKEHUEM  WIH
OTTAJIKMBAHUEM YaCTUIL BEIIECTBA.

Jlabopamopnuwviepabomul u onvimeol.

1. OueHka JuaMeTrpa aroMa METOJOM pSAOB (C  HCIOIb30BAaHUEM

dboTtorpaduii).
2. OnbITHI O HAOTIOEHUIO TETFIOBOTO PACIIUPEHHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO TEUCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3znen 3. /IBH:KeHHe H B3aUMOJAeHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpDHOE W HEPABHOMEPHOE JIBUKECHUE.
Cxopoctb. CpenHsisi CKOpOCTh IIPM HEPABHOMEPHOM IBWKEHUH. Pacuer mytu u
BPEMEHU JIBUKEHUSI.
SBnenne wuHepuuu. 3aKOH WHEpLUHU. B3anmoaelcTBUE Tell KakKk NPUYMHA
M3MEHEHUs CKOPOCTH JBWXKEHUs Ten. Macca Kak Mepa HWHEPTHOCTH Teja.
[InoTHOCTE BemiecTBa. CBS3b IJIOTHOCTH C KOJHMYECTBOM MOJIEKYJ B E€IUHHIIC
o0beMa BeIlecTBa.
Cuita Kak XapakTepuUCTHKa B3auMoAeucTBHs Tesl. Cuiia ynpyrocTd M 3aKOH
I'yka. U3mepenue cuibl ¢ MOMOUIBIO AUHAMOMETpA. SIBJIEHHWE TATOTEHUS U CHIIA
TskecTH. Crila TSDKECTH Ha Ipyrux Iuianerax. Bec tema. HeBecomocTs. Crnoxkenue
CHUJI, HAPaBJIEHHBIX MO OJHOW MpsiMoW. PaBHoxeicTByromas cwi. Cuia TpeHHs.
TpeHue CKoJIbKEHHS U TPEHUE NOKOs. TpeHue B MPUpPOAE U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenneMexaHM4eCKOTOABUKEHUSTENA.
2. H3mepeHneckopoCTUIIPAMOINHENHOTOJIBUKCHUS.
3. HaOmroneHnvesBieHUSIMHEPIIMH.
4. HaOmroneHune n3MeHeHUs! CKOPOCTU ITPU B3aUMOJEHCTBUU TEN.
5. CpaBHEHHE MaccC IO B3aUMOJICCTBUIO TEIL.
6. CnoxkeHue cuJjl, HapaBJIEHHBIX MO OJHOMN NPSIMOA.
Jlabopamopnviepabomul u onvimol.
1. OmnpenesieHHE CKOPOCTH PABHOMEPHOIO JIBHKEHUS (IIapUKa B )KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOTO0 aBTOMOOWIISI U TaK Jlajiee).

2. Ompenenenue cCpeiaHE CKOPOCTU CKOJIBKEHMSI OpyCKa WM IIapuKa Mo
HAKJIOHHOM TTIOCKOCTH.
OnpeneneHnernIoTHOCTUTBEPAOTOTENA.

4. OmbITHI, IEMOHCTPHUPYIOIINE 3aBUCUMOCTh pacTsbKeHHs (nedopmarun)
MPY>KUHBI OT MIPUII0KEHHOM CHUJIBI.

5. ONBITHI, IEMOHCTPUPYIOITNE 3aBUCUMOCTD CHUJIbI TPEHUS CKOJIbKEHUS OT
BECA TEJIA U XapaKTepa COMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Pa3znen 4. JlaByieHne TBepaABIX TeJl, dKUIKOCTEH U ra3oB.



Hasnenne. CriocoObl yMEHBIICHHS U YBEIUUEHUs AaBieHus. [laBinenue rasa.
3aBUCHMOCTh JaBJICHUs raza OT oObema, TemmepaTyphl. [lepemaua maBieHus
TBEPABIMH TeJIaMH, >KHJIKOCTAMH W Ta3zamu. 3akoH [lackams. [THeBMaTmdeckue
MAaIlIMHBI. 3aBUCHUMOCThH JABJICHHS XHUAKOCTH OT TIIyOWHBI. ['MapocTaTHYecKuid
napajokc. CooOuiaromuecs: cocyibl. [ uipaBinueckue MeXaHu3Mbl.

Atmocdepa 3emuin U atmocepHoe napiueHHE. [IpUUMHBI CyIIECTBOBAHHUS
Bo3nymrHOW oOonouku 3emu. OmbiTt Toppuuermmm. M3mepenue aTtmocdepHOTO
JaBJICHUS. 3aBUCUMOCTh aTMOC()EPHOTo JAaBIICHHUS OT BBICOTHI HAJl YPOBHEM MODAI.
[TpuGops! 1 u3MepeHus: aTMOC(hEepHOTO TABICHHS.

JleiicTBHE KUAKOCTH W Ta3a HA MOTPYKEHHOE B HUX TeJo. BrITankuBaromias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanneren. BozayxormiaBanue.

Hemoncmpauuu.

o vk w NP
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3aBUCUMOCTb JIABJIEHUS raza OT TEMIIEPATYPBHI.

Ilepenaya naBneHus )KUIKOCTBIO U Ta30M.

Coo0uiaromuecsacocysl.

I'mapaBnnueckuinpecc.

[IposiBnenueaeiicTBusiaTMOCHEPHOT01aBICHUS.

3aBUCHUMOCTD BBITAJIKMBAIOIIEH CHJIBI OT 00BheMa MOrPYyKEHHON YacTu
T€Ja U IJIOTHOCTH JKUJAKOCTH.

PaBeHCTBO BBITAJIKUBAIONIECH CUJIbI BECY BBITECHEHHOM JKUJIKOCTH.
VYciioBue maBaHus TeN: IUIABAHUE WIIA MOTPYKEHUE TENl B 3aBUCUMOCTH
OT COOTHOIIEHUS INIOTHOCTEMN TENA U JKUIKOCTH.

Jlabopamopnviepabomul u onvimol.

1.

HccnenoBanre 3aBUCUMOCTH Beca Tela B BOAE OT 00beMa MOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJa.

OnpenesieHue  BBITAJKUBAIOIIEW  CUJIbI, JEWCTBYIOIIEH Ha  TeJo,
IIOrPY’KEHHOE B )KUIKOCTbD.

[IpoBepka HE3aBUCUMOCTH BBITAIKUBAOLIEH CUJIbI, IEUCTBYIOLIEH HA TEJIO
B JKMJIKOCTH, OT MAaccChl Tea.

OnbITEI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAJIKUBAIONIEH CHJIBL,
JEUCTBYIONIEH Ha TENO0 B KHUAKOCTH, OT 00beMa TMOTPYKCHHOW B
JKUJIKOCTh YaCTH Te€Jla U OT TNIOTHOCTH KUIKOCTH.

KonctpyupoBanue apeomerpa WIM KOHCTPYMPOBAaHHUE JIOAKA H
ONpENIEIICHHUE €€ TPY30II0ABEMHOCTH.

Pa3znen 5. PaGoTra u MOIIIHOCTh. DHEPrusi.

Mexanudeckast paboTa. MOIIHOCTb.

[IpocThie MexaHWU3MBI: pbIYar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuiio
paBHOBecus pbryara. [I[puMeHeHre npaBuiIa paBHOBECHUS phluara K OJIOKY.



«3onoroe mnpaBwio» MexaHuku. KIIJI mnpocteix wmexanu3zMoB. IIpocteie
MEXaHU3MBbI B OBITY M TEXHUKE.

Mexannueckas dHeprus. KuHeTnueckas UM NOTCHUUAIbHAs SHEPTHUS.
[IpeBpamienne  ONHOrO  BHJAA  MEXAHMYECKOW  SHEPrUM B JAPYIOM.
3aKOHCOXPAHEHUSIHEPTUN B MEXAHUKE.

Jemoncmpayuu.

1. [IpuMephITPOCTHIXMEXaHU3MOB.

Jlabopamopuviepabomol u onvimol.

1. Omnpenenenue pabOThl CUJIbI TPEHHS MPU PABHOMEPHOM JBMXKEHHUU Teia

10 TOPU3OHTAIBHOW MOBEPXHOCTH.

2. HccnenoBaHneycnoBUpaBHOBECHApbIYAra.

3. Uzmepenue KIIJ HAKITOHHOMIIOCKOCTH.

4. W3ydyeHue 3aK0OHa COXPaHECHUSI MEXaHUYECKOU SHEPTUU.

8 KUIIACC

Pa3nen 6. TensioBble siBJIeHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO--KUHETUYECKOW TEOPUU CTPOCHUS
BellecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. OMNbITHI, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOU TEOPUH.

Mopgenun TBepAOro, JKHAKOTO W Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrannuueckue n amopdubie Tena. OObsICHEHUE CBOMCTB ra3oB, KHJIKOCTEH H
TBEPABIX TEJI HA OCHOBE IMOJOXECHUN MOJEKYJIIPHO--KHUHETUYECKON TEOPUHU.
CmaumnBaHKe U KalmWUISIpHBIE SIBJICHUS. TemIoBoe pacliupeHne U CKaThe.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBHXKECHUS
yacTull. BuyTtpeHHsst sHeprusi. CrnocoObl HM3MEHEHHsS] BHYTPEHHEW HHEPruu:
Terionepeaaya U COBEpLIEHUE padoTHIL. Bunsl TEIUIONEpENAUH:
TEIIONPOBOIHOCTh, KOHBEKIMS, U3JIyUEHHE.

KonudectBo TemnoTsl. YenbpHas TEMJIOEMKOCTh BEIIECTBA. TeMaoo0MeH U
TEMJIOBOE€ paBHOBECHE. YpaBHEHHE TeruioBoro OanaHca. IlmaBnenwe wu
OTBEPAECBAHME KPUCTAUIMYECKUX BEIIECTB. YIENbHAS TEIUIOTA ILJIABJICHMUS.
[TapooOpazoBanue u kouaeHcanus. Mcmapenue. Kumnenuwe. YaenpHas TemioTa
nmapooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATypbl KHIEHUS OT aTMOC(HEpHOTro
JABJICHUSI.

BnaxxHocTts Bo3ayxa.

DHeprus TOIIMBA. Y IeJIbHAS TETUIOTA CTOPAHMUS.

[Tpunruner pabotel TeroBbix asurateneit KIIJ[ TermoBoro psurartens.
TerutoBble IBUTATEIN U 3a1IATA OKPYKAIOIIEH CPEbL.

3aKOH COXpaHEHUS U MIPEBPALIEHUS SHEPTUHU B TEIIOBBIX Mpolieccax.

Hemoncmpayuu.

1. HabmronennedpoyHOBCKOTOABMKEHHUS.



v ok W

Ha6mronenuneand dysum.

Hab6nronenue siBjeHni cMauuBaHUs M KAUJUIPHBIX SIBIICHUM.
HaboieHneTenioBoropaciimpeHus TeN.

W3meHenue naBieHHs rasa npu M3MEHEHWH OObE€Ma M HarpeBaHUM HIIU
OXJIAXKICHUU.

[IpaBunan3MepeHUATEMIIEPATYPHL.

Bunerreruonepenayun.

OxJ1a>KIeHUeNTPUCOBEPILICHUUPAOOTHI.

HarpeBanue npu coBepiieHHH padOThl BHEITHUMU CHUIIAMH.

. CpaBHEHHUETEIIOEMKOCTEHPA3TNIHBIX BEIICCTB.

. HaOmnroneHuekuieHus.

. HaGroneHue noctossHCTBa TeMITepaTyphl IPH TUTABJICHHH.
13.

Mo1eTUTEIIOBBIX IBUTaTEJIEN.

Jlabopamopnuwviepabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO JEHCTBUS CHUIT MOJIEKYIISIPHOTO MPUTSKCHUS.
OnbITHI O BRIPAIMBAHUIO KPUCTAILIOB MIOBAPEHHOM COJIM WIIA caxapa.
OneIThl 1O HAOIIOJECHUIO TEIJIOBOTO PACHIMPEHHS Ta30B, JKUIKOCTEH U
TBEPABIX TEIL.

Ornpenenenue gaBieHUs BO3yXa B OAJIJIOHE IIMPHUILA.

OMnbITEI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD JABJIEHUS BO3/1yXa OT €ro
o0beMa M HarpeBaHUs WIN OXJIAKICHHUS.

[IpoBepka runoTe3bl TMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUYECKON TPyOKE OT TEMIEPaTypHI.

HaOnronenne u3MEHEHHST BHYTPEHHEH OSHEpPrud Tejla B Pe3yJibTare
TEeIIonepeayv U padoThl BHEITHUX CHUJL.

HccnenoBanue siBICHHS TEIIOOOMEHA MPU CMEIIMBAHUU XOJIOTHON U
ropsiue BOJIBI.

OnpeneneHue  KOJWYECTBA  TEIUIOTHI, TMOJIYYEHHOTO  BOJOW  IpHU
TEII000MEHE C HArPEeThIM METAJUIMUECKUM LIHJIUHIPOM.
OnpeneneHueyaenbHONTENI0EMKOCTUBEIIECTBRA.
HccnenoanuenpoieccancrapeHus.
OrnpeneneHneoTHOCUTETbHOMBIAKHOCTUBO31YXA.

Ornpenenenue yaenbHOM TEIIOTHI MIABICHUS JbJA.

Paznes 7. DnekTpuyeckne 1 MATHUTHBIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa 3JeKTpUUECKUX 3apsaoB. BzaumopeictBue
3apspKeHHbIX  Ten.  3akoH KyioHa (3aBUCMMOCTh  CHIIBI  B3aWMOJICHCTBUS
3apsHDKEHHBIX TEJT OT BEJTUYUHBI 3aPsJI0B U PACCTOSHUSI MEXAY TEJIaMH).

Dnektpuueckoe mosne. HampsskeHHOCTh 3iekTpuyeckoro moss. [IpuHimn
CYHEPHO3ULINH JICKTPUUECKUX TT0JIeH (Ha KaueCTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJEKTPUUECKUMN 3apsl.
Crpoenne aroma. IIpoBoIHMKM W JHUAJEKTPUKUA. 3aKOH  COXPaHEHUSA
ANEKTPUUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCJIOBHUSL CYIIECTBOBAHUS JJIEKTPUUYECKOrO TOKA.
HcTouHMKN TMOCTOSIHHOTO TOKa. JIEHCTBUSA SJIEKTPUYECKOrO TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPHUUECKUI TOK B )KHJIKOCTSX U ra3ax.

Onextpuueckas nenb. Cuma Toka.  DIEKTPUYECKOE  HANPSKEHUE.
ConpoTHBIIEHHE NMPOBOJHMKA. YAEIBHOE CONPOTUBIIEHUE BellecTBA. 3akoH Oma
s ydactka nenu. [locimemoBarennbHOE W HapaJUIEIbHOE  COEIMHEHUE
IPOBOJHUKOB.

PaGora ©u MOIIHOCTH 3NEKTPUYECKOTO ToKa. 3akoH J[xoyns—Jlenua.
DNEeKTpUYECKUE LENU U MOTPEOUTENN IIEKTPUIECKOr 3Hepruu B ObITy. KopoTkoe
3aMbIKaHHE.

IlocTossHHBIE ~ MarHWTBL.  B3aumonelWcTBue  IOCTOSHHBIX ~ MAarHUTOB.
MarnuTHoe 1nosie. MarauTHoe 1noJie 3eMJIM M €ro 3Ha4€HHE JUIsl )KU3HU Ha 3eMIIe.
OmeiT  Opcrena. MarHuTHoe TOJIE  DJIEKTpUYECKOro Toka. IIpumeHenwne
ANEKTPOMArHuTOB B TEXHUKE. /[€lCTBME MArHUTHOTO TOJISI HA IPOBOJIHUK C TOKOM.
DNEeKTpOABUIaTENb IMOCTOSHHOTO TOKA. lcnosib30BaHWE 3IEKTPOABUraTeici B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apajnes. SABneHne 3MeKTpOMarHuTHOW UHAYKIUU. [TpaBuio Jlenna.
DIIEKTPOTEeHEePaToP. CnocoObl ITOJTyYEHHUS AIEKTPUYECKOU DHEPIUH.
DJIEKTPOCTAHIIMU HA BO3OOHOBIIIEMBIX HCTOYHUKAX YHEPTUH.

Hemoncmpauuu.

DJIeKTpU3aALUATE].
JIBa pozia dIIEKTPUUECKUX 3apsAI0B U B3aUMOJICHCTBUE 3aPKEHHBIX TEJ.
Y CTpONCTBO U AEMCTBUEIIIEKTPOCKONA.
DIIEKTPOCTATUYECKAIUHAYKIUS.
3aKOHCOXPaHEHUAIEKTPUUECKUX3aPSII0B.
[IpOoBOHUKY U JUDIICKTPUKH.
MopnenupoBaHue CUIIOBBIX JIUHAN dJIEKTPUUECKOTO TTOJIS.
M CTOYHNKUTIOCTOSIHHOTOTOKA.
JIeHCTBUADIEKTPUUECKOTOTOKA.

. DNEKTPUYECKUITOK B AKUJIKOCTH.

. 'a3oBeIipa3psa.

. 3MepeHnecunbpIToKaaMIepMeTPOM.

. 3MepeHnesieKTpuueCcKOroHanpsiKEHUSABOJIBTMETPOM.

. Peocrar u Mara3uHCONpOTUBIICHUM.

. B3auMo1e1iCTBUENTOCTOAHHBIXMAarHUTOB.

. MonenupoBaHue HEBO3MOKHOCTH PAa3AEICHUS ITOI0COB MATHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenupoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
OnsiTOpcrena.

MarnutHoenoaeToka. DIEKTPOMArHHUT.

JleficTBHE MarHUTHOTO T0JIs1 HA IPOBOJIHUK C TOKOM.
DJIEKTPOJIBUTATENBIIOCTOSIHHOTOTOKA.
UccnenoBanunesBICHUSAANCKTPOMArHUTHOMUHTYKITUH.

Onbitei®apanes.

3aBUCMMOCTh HAllpaBJICHUS WHAYKIMOHHOTO TOKa OT YCJIOBUW €ro
BO3HUKHOBEHHSI.

DJIIEKTPOTreHEePaTOPIOCTOSIHHOTOTOKA.

Jlabopamopnuwviepabomul u onvimeol.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.

OnpiTbl MO HAOMIOACHUIO DJEKTpU3AlMM  TeJl HHAYKIMEH W 1pu
CONPUKOCHOBEHUH.

HccnenoBanue ACUCTBUS JJIEKTPUYECKOTO IO HA IPOBOJHHMKU U
JUDJIEKTPHKH.

COopka u npoBepka pabOThI IEKTPUUECKOM 1IEMH MTOCTOSTHHOTO TOKA.
N3mepeHne n peryampoBaHnue CUIIBI TOKA.

N3mepenue u perynpoBaHUEHAIIPSKEHUS.

HccenenoBanne 3aBUCUMOCTH CUJIBI TOKA, WIYIIETO YEPE3 PE3UCTOP, OT
COIPOTHUBJIEHUS PE3UCTOPA U HAPSKEHUSI HA PE3UCTOPE.

OneITsl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTD IIEKTPUYECKOTO
CONPOTHUBJIEHUS IPOBOAHUKA OT €ro JJIMHBI, IUIOIIAAW IONEPEYHOTO
CEUYEHUS U MAaTEpHAIIA.

[IpoBepka mpaBuia CIOXKEHUS HANPSHKEHUNM MPH IOCIEAO0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuna Uil CWIBI TOKa IPU IAPAJLUIEIBHOM COEIMHEHHUU
PE3UCTOPOB.

Onpenenenre pabOThI AAEKTPUUECKOTO TOKA, UIYILIETO YEPE3 PEIUCTOP.
OnpeneneHne MOIIHOCTH  3JIEKTPUYECKOIO TOKA, BBIAEIIEMOM Ha
pes3ucrope.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA, MAYIIETO Y€pe3 JaMIOYKY, OT
HaIpsHKECHUS Ha HE.

Onpenenenue KIIJ[ HarpeBarens.

HccenenoBaHre MarHUTHOTO B3aMMOJIEHCTBHSI IOCTOSTHHBIX MAarHUTOB.
WN3yyeHue MarHMTHOrO IIOJISI  IOCTOSIHHBIX ~ MAarHUTOB IPU  HX
O00BEIMHEHUH U pa3/IeJICHUN.

HccnenoBanue AercTBUS DJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEJIKY.



17. OnbITEL, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbl  B3aUMOJIEHCTBHS
KAaTyIIKAd C TOKOM M MAarHuTa OT CHWJIbI TOKa M HalpaBJICHUS TOKa B
KaTyLIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO I10JIS1 HA IIPOBOJAHUK C TOKOM.

19. KoHcTpynpoBanue u n3yueHue padoThl 3JEKTPOABUTATES.

20. U3mepenue KIIJ[ anexTpoaBUraTeIbHONyCTaHOBKH.

21. OnbITEI TIO UCCJENOBAHUIO SIBJICHHUS JJIEKTPOMAarHUTHOM WHAYKIUU:
UCCJIEIOBAHNE W3MECHECHMI 3HAYEHUs WM HAIPABICHHUS HHAYKIHUOHHOIO
TOKA.

9 KVIACC

Pa3nen 8. Mexannueckue siBJIeHHS.

Mexannueckoe JBWkeHME. MarepuanbHas Touka. Cucrema oTcuera.
OTHOCUTENIBHOCTh MEXAHUYECKOIO JBHXKEHUS. PaBHOMEpHOE MNPAMOJIMHENHOE
nerkeHue. HepaBHoMepHOE npsiMONMHENHOE ABHKEeHUE. CpelHssl 1 MTHOBEHHAs
CKOpOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMONMHEHHOe aABmxkeHue. CBOOOIHOE
nageHue. OnbITel ['anumnes.

PaBHOMepHOE ABMkKEHHE TIO OKpyx)HOCTH. [lepuoa u vactora oOpaiieHusl.
JIuneitHas u yrioBast CKOpocTu. LleHTpocTpeMUuTenbHOE YCKOPEHUE.

IIepBeiit 3ak0oH HproTroHa. Bropoit 3akoH Herotona. Tperuit 3akon HeroToHa.
[IpyHIMT CynIepIO3UIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHHS CKOJIbKEHHUS, CHJIa
TPEHHUS TTOKOsI, IPYTU€ BUABI TPEHUS.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOPEHHE CBOOOIHOTO
naneHus. JlBmwxkenne manHer BOkpyr CoisHna. IlepBas kocMmuueckas CKOPOCTb.
HeBecomocTs u nieperpysku.

PaBHOBecue maTepuanbHON TOUKH. AOCOJNIOTHO TBeploe Teno. PaBHOBecue
TBEPAOIO TeJIa C 3aKPEIUIEHHON OChIO BpalieHuss. MomeHT cuibl. LleHTp TshkecTH.

Nmnynbee Tena. Mi3menenune nmnyibca. UMmynbe cuiibl. 3aKOH COXpaHEHUS
UMITyJIbCa. PEakTHBHOE NBUKEHUE.

Mexanudeckass pabota W MOIIHOCTb. PaboTa CHJI TSKECTH, YHOPYTrOCTH,
TpeHusi. CBsA3b dHEpruu U paboThl. [loTeHIInanpHas YHEPTUS Tela, MOJHATOTO HaJl
IIOBEPXHOCTHIO 3eMiM. [loTeHManbpHas 3HEPTus CKaTou NpykuHbl. Kunernueckas
DHEPIHUsl. Teopema 0 KUHETUYECKOU DHEPIUH.
3aKOHCOXPAHEHUAMEXAHUYECKONIHEPTUU.

Hemoncmpayuu.

1. HaGnronenue MexaHU4YeCKOro ABMKEHUS Tella OTHOCUTEIBHO Pa3HbIX TEI

OTCUeTa.



o v kA w

10.
11.
12.
13.
14.
15.
16.

CpaBHeHuUe TyTeH U TPACKTOPUN JBUKEHHS OJJHOTO U TOTO K€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHHS TPSIMOJIMHENHOTO IBUKECHUSL.
HccnenoBanuenpru3HakOBpaBHOYCKOPEHHOTOIBUKEHMUSL.

HabGnronenue nBrkeHus Tela o OKpy>KHOCTH.

Ha6nronenue MmexaHMuecKux SBJICHUM, TPOUCXOSIIUX B CUCTEME OTCUETA
«Tenexka» 1pu ee PaBHOMEPHOM UM  YCKOPEHHOM JBHKCHUU
OTHOCHUTENFHO KaOWHEeTa (PU3UKH.

3aBUCHUMOCTh YCKOPEHMS Te€la OT MAacChl Tella U JACHCTBYIOIIEH Ha HETO
CUJIBL.

Ha6nronenue paBeHcTBa CHIT ITPU B3aUMOJICHCTBUU TE.

N3meHeHne Beca Tena npu yCKOPEHHOM JIBUKECHUU.

Ileperaya uMIynbca mpu B3auMOAECHCTBUM TEJL.

[IpeoOpazoBanus SHEPTUH MPU B3AaUMOJICHCTBUH TETI.

CoxpaHeHue UMITYJIbCA [PU HEYIIPYTOM B3aUMO/ICHCTBUMU.

CoxpaHeHue UMITYJIbCa MPU a0COJIIOTHO YIIPYTOM B3aUMOJICUCTBUU.
HaOnronennepeak THBHOT O/IBHXKECHUS.

CoxpaHeHre MEXaHUYECKON IHEPTUU IPU CBOOOTHOM MaICHUH.
CoxpaHeHrE MEXaHUYECKOW SHEPTUH MPU ABUKEHUU TEJIA MO IEUCTBUEM
MPY>KUHBI.

Jlabopamopnviepabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa JJjisi pa3roHa W JalbHEUIIIEr0 paBHOMEPHOTO
JBM>KCHUS IAPUKA WIIN TEIEKKH.

OnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUSI OpycKa WM JBUXKCHUS
[IapyKa Mo HAKJIOHHOMW ITOCKOCTH.

OnpeneneHue yYCKOpEHHs] Tela IMPU PaBHOYCKOPEHHOM JBHKEHHUH I10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU MPU PaBHOYCKOPEHHOM
JBM)KCHUHU 0€3 HauaJbHOM CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JBWKEHUU 0€3
HayaJbHONW CKOPOCTH IYyTH OTHOCATCS KaK PsJ HEUETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE MPOMEXKYTKH BPEMEHHU OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHMSI CKOJIBKEHHUSI OT CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.
OmnpenenennekodHPUITUEHTATPEHUSICKOTHKCHHUS.
OrnpeneneHneKeCTKOCTUITPYKUHBI.

Omnpenenenue pabOTHI CUJIBI TPEHUS] MPU PABHOMEPHOM JIBHKECHUU Teja
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenne  pabOThl  CHJIBI  yIPYTOCTH TMPU  TOABEME Tpy3a C
UCITIOJIb30BAaHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. MI3y4yeHue3akoHacCOXpaHEHUSIHEPTUU.

Pa3nen 9. Mexannueckue KoJieOaHus M BOJTHBI.

KonebarenbHoe nuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUI: IEPHO/I,
4acToTa, aMIUIATyJa. MateMaTuuecKuil U NMpYyKUHHBIN MasTHUKU. [IpeBpaiieHue
SHEPTUH TP KOJIeOATETHHOM IBIKCHHH.

3aryxatomue — KojeOaHus.  BbeiHyxkIeHHble — koneOanus.  Pe3oHanc.
Mexannueckue BoJiHbL. (CBoiicTBa MeXaHMYEeCKMX BOJH. IIpomonbHbie U
NONEpPEYHbIE BOJIHBL. [[TMHA BOJHBI W CKOPOCTh €€ pacnpOCTPaHCHHS.
MexaHnuecKre BOJIHBI B TBEPJIOM TEJE, CEHCMUYECKUE BOTHBI.

3ByK. I'poMKOCTh 3Byka U BbicoTa TOHA. OTpaxeHue 3Byka. MHppa3Byk u
yIBTPa3BYK.

Hemoncmpauuu.

1. HaOaronenue xojieOaHuil Te MO JAEHCTBUEM CHJIBI TSDKECTH U CHIIBI
YIPYTOCTH.

HaGnronenue konebanuii rpy3a Ha HUTU U Ha MPY>KUHE.

HaOntonenue BoIHYKICHHBIX KOJIEOAaHUM U pe30HaHCa.

PacnipocTpanenue npo10abHBIX U MOMEPEUYHBIX BOJIH (HA MOJIENHN).

Hab6nronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYyCTHYECKMIPE3OHAHC.

Jlabopamopnviepabomul u onvimeol.

1. OmpenenieHHe YacTOThl M TEpUoAa KOJIEOAaHUN MaTeMaTHU4ecKoro
MasiTHUKA.

2. OmpeneneHue 4acTOTHI U MEproaa KoJieOaHU MPY>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTU TIEPHOJIA KOJIEOAHUHN TOJIBEIIEHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.

4. VccrnenoBaHue 3aBUCMMOCTH NEPUOJIA KOJEOAHUI IPYKUHHOTO MasgTHHKA
OT MAacchl rpysa.

5. IIpoBepka He3aBHCHUMOCTU TIEpHOJa KOJIEOAaHUN Tpy3a, MOABEIICHHOTO K
HUTHU, OT MAcChI Tpy3a.

6. OmBITBI, JAECMOHCTPUPYIOIIHME  3aBUCUMOCTh TNEpHOJa  KoJieOaHUM
MPY>KMHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTH MPYKUHBI.

7. V3mMepeHueyckopeHusiCBOOOHOTOTAICHHMS.

o Uk w N

Paznen 10. DiiekTpOMarHuTHOE 1M0J1e U 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  TOJ€.  DJIEKTPOMAarHuTHble  BONHBL.  CBOMCTBa
AIEKTPOMArHUTHBIX BOJH. IlIkama >JIeKTpOMAarHWTHBIX BOJH. Vcmonb30BaHHE
AJICKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3H.



OnexTpomMarHuTHas npuponaa csera. CKopocTh cBera. BoaHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWCTBa’NEKTPOMArHUTHBIXBOJIH.

2. BouiiHOBBIECBOMICTBACBETA.

Jlabopamopnuwviepabomul u onvimol.

1. 3yueHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOUIBHOTO

TenedoHa.

Pa3znen 11. CBeToBbBIE SIBJIEHUS.

JlyueBas  momens  cBera.  HMcrounuku — cBera.  IIpsAmosmHenHOe
pacrtpoctpaneHue ceera. 3atMenus ConnHna u JIynel. Otpaxkenne ceta. [lnockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH mnpesnomieHus cBerta. [lomHoe BHyTpeHHEe
OTpaXeHHE cBeTa. lcrnonap30BaHUME TIOJMHOTO BHYTPEHHErO OTPaXEHUS B
ONTHUYECKUX CBETOBOAAX.

Jluaza. Xom onywedt B JsmH3e. Ontuueckas cuctema Qoroanmnapara,
MHUKpPOCKOTIa W Tejeckomna. [J1la3 kKak onTuhyeckas cucrtema. biam3opykocTe u
JNaTbHO30PKOCTh.

Paznoxenue Oenoro cBera B crnekTp. OmnbiTel Hblorona. CroxkeHue
CIIEKTpAJIbHBIX LIBETOB. J{McniepcusicBeTa.

Hemoncmpauuu.

[IpssMonMHEHOEPACIIPOCTPAHEHUECBETA.

OtpaxxeHuecBera.

[Tony4yenue n300pakeHni B MIIOCKOM, BOTHYTOM M BBIMTYKJIOM 3€pKaJiax.

[IpenomiieHuecBera.

OnTu4ecKuicBETOBO/I.

Xox stydeid B COOMpArOILIe TUH3e.

XO0J1 Ty4el B pacCeUBArOLIEH JIUH3E.

[Toy4yenue n300pakeHni ¢ TOMOIIIBIO JIHH3.

[Tpunuun aeiicTBus GoToarmapaTa, MUKPOCKONA U TEJIECKOIA.

10. Mopenpraiasa.

11. Pa3nosxenue 6enoro cBera B CIIEKT.

12. TlosmyyeHue 6enoro cBeTa Mpu CIOKEHUH CBETa Pa3HbBIX I[BETOB.

Jlabopamopnviepabomul u onvimol.

1. HccnenoBaHue 3aBHCUMOCTH YIJIa OTPAKEHHUSI CBETOBOIO Jiyya OT yIJia
naJIeHus.

2. M3yueHue xapaKTepUCTHK M300paKEHUsI MpeIMeTa B TUIOCKOM 3epKaJie.

3. HccrnenoBaHue 3aBUCMMOCTH yrila MPEJIOMIICHUSI CBETOBOTO Jiy4a OT yIJia
NaJICHUs Ha TPAHUIIE «BO3AYX—CTEKIION.
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4. TlomyueHune n300paxeHuil ¢ TOMOIIbIO COOMPAIOIIEH TUH3BI.
Omnpenenenre GOKYCHOTO PaCCTOSIHUS U ONTUYECKOM CHIIBI COOHMparomieit
JIVH3BI.

6. OTBITHI 1O PA3I0KEHUIO OEJIOT0 CBETA B CIIEKTP.

7. OnbITHl IO BOCHPUATHUIO 1BETA MPEIMETOB MPU HUX HAOIIOACHUU Yepe3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanToBbIC IBJICHHUA.

OmnbiTel Pe3epdopaa u mnanerapuas moxaens atoma. Mojens aroma bopa.
Hcenyckanue u nornonieHne ceera artomoM. KBaHTel. JInHedaTsIe CIIEKTPHI.

PanunoaktuBHOCTh. Anb(a-, 6eTa- U ramMma-uzinydeHusi. CTpoeHue aTOMHOIO
anpa. Hykionnas Mogmens aroMHoro sapa. M3orombel. PannoakTuBHBIE
npeBpaiienus. [lepuos nomaypacnaga aTOMHBIX sIAEp.

SAnepHble peakiuu. 3aKOHbI COXPAHEHHS 3apsiIOBOIO M MAacCOBOTO YHCE].
DHeprusi CBsA3M aTOMHBIX siaep. CBsA3bp Macchl W 3HEpru. Peakuum cUHTE3a U
nenenus suep. Mcrounnku 3ueprun CosHIa U 3BE31I.

SAnepnas sHepretvka. JleMCTBUS paauOAKTHUBHBIX HW3IYYECHHUM Ha IKUBbBIC
OpraHU3MBbl.

Hemoncmpauuu.

1. CHEeKTpbIM3IYyYEHHS U MOTJIOIICHHUS.

2. CHexTpblpa3IN4HbIXTa30B.

3. CnekTpBomopona.

4. HaGmonenue TpekoB B kamepe BubcoHa.

5. PaboTacyeTunkanoHU3UPYIOMUXU3ITYICHHH.

6. Perucrtpanus u3nyyeHus NpUPOAHBIX MUHEPAJIOB U TPOTYKTOB.

Jlabopamopnviepabomul u onvimol.

1. HaOmroneHue CruiomHbIX U JIMHEWYAThIX CIEKTPOB U3TYUEHUS.

2. UccnenoBanue TpeKoOB: U3MEPEHUE SHEPTHH YACTULIBI 10 TOPMO3ZHOMY

nytH (1o ¢poTorpadusim).

3. M3mepenuepaanoakTuBHOrooHa.

IHoBTOpPHUTEIBLHO-00001IAOIMHUMOAYIb.

[ToBTOpUTENHEHO--0000MIAIONINN MOYJTH TIPEAHA3HAYEH ISl CUCTEMaTU3alluN
U 0000IIeHHUS  MPEIMETHOTO  COJACpP)KaHWS W ONbITa  JIEATEIIBHOCTH,
OpUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAKXKe JJI1 MOATOTOBKHU K
OCHOBHOMY TOCYAApCTBEHHOMY »JK3aMeHy 10 ¢u3uke a1 oOydaromuxcs,
BBIOpABIIMX 3TOT YUEOHBII MpeIMeET.

[Ipu U3ydeHUU JAHHOTO MOIYJS PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUJIBI
JeSATEIBHOCTH, HA OCHOBE KOTOPBIX 00eCleurnBaeTCsl JOCTUXKEHUE MPEAMETHBIX U
METANpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, (popMmupyercs
€CTECTBEHHOHAYYHAATPaMOTHOCTh: OCBOEHUE HAYYHBIX METOJOB HCCIEAOBaHUS



ABJICHUN TPHUPOABI U TEXHUKHU, OBJAJCHUE YMEHHUSIMH OOBSACHATH (PU3UUECKHE
SIBJICHUS, TPUMEHS [OJIyYCHHBbIE 3HAHUWs, pellarh 3a4aud, B TOM YUCIIE
KA4E€CTBEHHBIE U DKCIIEPUMEHTAJIBHBIE.

[IprHIUMIIMATBEHO AEATEIBHOCTHBIM XapakTep JaHHOTO pasjielia pean3yercs
32 CYeT TOro, 4YTO OOy4YaromIMecs BBIMOJHSIIOT 3a/laHusl, B KOTOPBIX WM
IpeIaraeTcs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUM pacrno3HaBaTb M HAY4YHO OOBICHATH
duznyecKue sIBICHUS B OKPYXKAIOIICH MPUPO/IE U MTOBCETHEBHON KU3HU;

UCITI0JIb30BaTh HAYYHBIE METO/Ibl HCCIIEIOBAHUS (PU3UUECKUX SBJICHUN, B TOM
YyCIie 1S IPOBEPKHU TUIIOTES U MTOJYyYEHUs TEOPETUUECKUX BBIBOJIOB;
OOBSACHATh HAy4YHbIE OCHOBBI HAmOOJEE BAKHBIX JOCTUKEHUN COBPEMEHHBIX
TEXHOJIOTUW, HAIPUMED, IMTPAKTUYECKOTI0 UCITOIB30BAHUS PA3IMYHBIX HCTOYHUKOB
DHEPrUM Ha OCHOBE 3aKOHA INPEBPALICHUS U COXPAHEHUS BCEX M3BECTHBIX BUOB
JHEPIUH.



IHINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue (u3MKd Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs HANPABJICHO

Ha JOCTHKEHHE JIMYHOCTHBIX, METAMPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNIbTAaTOB.

B pesynbrare nzydenus Gpu3NKU Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHuUs

y oOyuaromierocsi OyayT copMuUpoOBaHbl CIEAYIOIIME JIUYHOCTHBIE PE3yIbTaThl B
YacTH:

1) maTpMOTHYECKOTOBOCTIMTAHUS:

— IPOSIBJIEHNE UHTEpPECa K NCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOMN
bu3ruecKol HAyKU;

— HEHHOCTHOE OTHOILLIEHHUE K JOCTHKEHHUSIM POCCUICKUX YUEHBIX--(DU3UKOB;

2) rPa’KIaHCKOT0 M TYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

— FOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYKJIE€HUU OOIIECTBEHHO3HAYUMBIXU
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN
bu3uKu;

— OCO3HAaHUE BAKHOCTU MOPAIBHO--3TUYECKHX MPUHUUIIOB B JEATEIBHOCTH
YUYEHOT'0;

3) 3CTeTHYeCKOTrOBOCTIMTAHMA:

— BOCHPUATUE ICTETUYECKUX KauecTB (PM3MUYECKON HAYKU: €€ TapMOHHYHOTO
MOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) IeHHOCTHHAYYHOT OTIO3HAHMSI:

— OCO3HaHUE LEHHOCTH (U3MYECKOM HAYKH KaK MOIIHOTO HWHCTPYMEHTa
ITIO3HAHUS MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHN, BAXKHEMIIEN COCTABIIOLIEH
KYJbTYpBI;

— pa3BUTHE HAY4YHOW JIFOO03HATENLHOCTH, MHTEpECa K HCCIeI0BATEIbCKOM
NEeSATENBHOCTH;

5) <¢opMupoBaHusi  KYJbTYpPbl  310pPOBbSi W  IMOLHOHAJIBLHOIO
0J1aronoJIy4us:

— OCO3HaHHWE IIeHHOCTH Oe3omacHOro oOpa3a >XM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BaXKHOCTU TpaBWJI OE€30IaCHOTO MOBEICHUS Ha
TpaHCHOPTE, Ha JIOpOrax, C JIEKTPUUECKUM U TEIJIOBBIM 00OpYy/IOBaHUEM B
JOMAIIHUX YCIIOBUSX;

—c(hOpMHUPOBAHHOCTh HaBbIKa peQUIeKCUH, MNpU3HAHHE CBOEro IpaBa Ha
OLIMOKY M TaKOTO K€ IpaBa y APYroro 4YeJoBeKa;

6) TPy10BOrOBOCIIUTAHMS :

— AKTHBHO€ Yy4YacTHE€ B PEUICHUU NPAKTUYECKUX 3a7ad (B pamMKax CEMbH,
o0Opa3oBaTeNbHON OpraHu3aluu, Topoja, Kpas) TEXHOJOTMYECKOH H



COIMAIbHOW HAIPaBICHHOCTH, TPEOYIOMMX B TOM 4YHCIE U (PU3NUECKHUX
3HaHUM;

e — MHTEpEC K MPAKTUYCCKOMY U3YUEHHUIO podeccuid, CBSI3aHHBIX C (DU3UKOM;

e 7)3KO0JOrHYE€CKOTOBOCTIMTAHMSA:

e — OpHUCHTAIMS HAa IPUMEHEHHE (PU3MYECKUX 3HAHUN IS pelieHus 3a1ad B
00JIacTH OKpy>Kalolllel cpejpl, IIaHUPOBAHUSI MOCTYNKOB U OIIEHKH HX
BO3MOKHBIX MOCTEACTBUM JIJI1 OKPYKAIOIIEH CPEJIbl;

e — OCO3HaHHWE IJ00AILHOIO XapakTepa JKOJIOTHYECKHX IpoOjeM M IMyTed HX
pelieHus;

e 8) amanmTamyu K M3MEHSIOIIUMCH YCJIOBHUSAM CONHAJLHOH M NMPHPOXHOI
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJCHCTBUM TIPU BBINOJHEHUU WCCIEAOBAHUN W
MPOEKTOB (HU3NYECKOW HAMPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHUX,

e — TIOBBIIICHHME YPOBHS CBOEM KOMIIETCHTHOCTH 4Ye€pe3 MPAKTHUYECKYIO
JIeSITETIbHOCTD;

e — TOTPEeOHOCTH B (HOPMHUPOBAHUH HOBBIX 3HAHUM, B TOM YHCIIe POPMYIUPOBATH
WJICU, TIOHSTHUSI, TUIIOTE3bI O (PU3NUYECKUX OOBEKTaX U SIBICHUAX;

e — OCO3HaHME Je(PUITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHW B 00JacTH
bu3uKy;

e — TIUIAHUPOBAHUE CBOETO PAa3BUTUS B MPUOOPETEHUU HOBBIX (U3UUECKUX
3HAHUM;

e — CTpPEMJICHUE aHAJIU3UPOBATH U BBISBIIATH B3aUMOCBSI3U IPUPO/IbI, OOIIECTBA U
SKOHOMMKH, B TOM YHUCJI€ C UCIIOJIb30BaHHEM (DU3NUSCKUX 3HAHUI;

e —OlICHKAa CBOMX JCHCTBUHA C YYETOM BJIUAHHUS Ha OKPYXKAIOIIYIO Cpeny,
BO3MOJKHBIX TJI00aIbHBIX TTOCJIEICTBHIA.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesynapTaTe OCBOGHHMS TpOrpaMMbl MO (U3WKE HA YPOBHE OCHOBHOTO
o01ero o6pa3zoBanus y oOydaroiierocss OyayT copMUpoBaHbl MeTaNpeIMeTHbIE
pe3yJabTaThl, BKIIOYAIONIUE TT03HABATEILHBIC YHUBEPCAbHBIE YUCOHBIC IEHCTBUS,
KOMMYHUKATHUBHBIE  YHUBEpPCAJIbHBICE  y4eOHBIE  JIEWCTBUS,  PETYJSITUBHBIC
YHUBEpCaJIbHbIC YUeOHbBIC TCUCTBUSI.

ITo3HaBaTe/ibHBbIE YHHBEPCAJIbHBbIE YUeOHbIE JIeliCTBUS

Bba3oBble Jjornueckue 1eicTBHA:



BBISIBIIAITH W XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKH OOBEKTOB
(ssBNIEHUN);

yCTaHABJIMBATh CYIIECTBEHHBIA MPU3HAK KIaCCU(PUKAIMK, OCHOBAHUS JIJIS
000O0IICHHS U CPaBHEHHUS;

BBISBJISITH 3aKOHOMEPHOCTH W TIPOTHBOPEUHS B PaCCMaTPUBACMBIX (aKTax,
JAaHHBIX U HAOIOICHUSIX, OTHOCSIINXCS K (PU3HMUECKUM SIBIICHUSM;
BBISBJISITH NPUYMHHO--CJICICTBEHHBIC CBSI3U TIPU U3YYCHUU (DU3HUECKUX
SIBIICHWIA W TIPOIIECCOB, JIETIATh BBHIBOABI C MCITOJIB30BAHUEM JEAYKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIFOUCHHUM, BBIIBUTATh TUIIOTE3bl O B3aWMOCBS3SX
(GU3HYECKUX BEITUYHH;

CaMOCTOSITeJIbHO BBIOHMpaTh CIOCO0 pemieHus y4eOHOM (u3udYecKon
3amaun (CpaBHEHHE HECKOJBKUX BapHaHTOB PEIIECHHUs, BHIOOp Hambomee
MOJIXOJISIIIIETO C YYETOM CaMOCTOSITEIbHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBblencciienoBare/ibCKue el CTBYA.

MCIT0JIb30BaTh BOMPOCHI KaK UCCIIEA0BATENLCKUI HHCTPYMEHT MO3HAHUS;
MPOBOJUTH IO CAMOCTOSITEIBHO COCTABICHHOMY IJIaHY OIIBIT, HECIOKHBIN
(U3MYECKUI HKCIIEPUMEHT, HEOOJbIIOE HCCIIeOBaHUE (DUIUUECKOTO
SIBJICHUS,

OLICHMBAaTh HAa NPUMEHHUMOCTb U JOCTOBEPHOCTh HH(pOpMalHio,
IOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIUPOBATH 00OOIIEHHS U BBIBOJBI IO pe3yJibTaTam
MPOBEICHHOI0 HAOMIOAEHUS, OTbITA, UCCIICIOBAHUS;

IPOTHO3UPOBATh  BO3MOXKHOE  JajibHEillee pa3BUTHE  (PUIUYECKHUX
IPOLIECCOB, a TaK)K€ BbIIBUTaTh MPEANOI0KEHUS 00 X pa3BUTHH B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

MPUMEHSATh Pa3IUIHBIC METObI, HHCTPYMEHTBI U 3alPOCHI TIPH TIOUCKE U
orOope wHGOPMAIMKM WIM JAHHBIX C YYETOM MPEIJIOKCHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATh WH(POPMAITHIO
Pa3IMYHBIX BUIOB U (OPM TMIPEACTABICHHUS;

CaMOCTOSATENILHO  BBIOMpATh ONTUMAIBHYIO (OpMy  TpEACTaBICHUS
uHpopMaIUl W WUTIOCTPUPOBATH peIIaeMble 3aJladyd  HECJIOKHBIMU
CXeMaMHu, uarpaMmmamMu, HHOU rpauKoi U MX KOMOWHAIIASIMH.

KomMMyHuKaTHBHBbICYHHBEpPCATbHbICYyYeOHbICICHCTBHA:

B XOJIe OOCYXXJEHHUsI Yy4yeOHOro mMarepuana, pe3yJibTaToB J1abopaTOpPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYkIaeMOM TEMBbI U
BBICKA3bIBaTh WJIEH, HAICJICHHbIE HA PEIICHHE 3aJaud U MOAJIEep)KaHue
OJ1arokesIaTeIbHOCTH OOIIEHNS;



COMOCTAaBIISATh CBOM CYXKIEHUS C CYKICHUSMH JPYTUX YYACTHUKOB
JUasora, OOHapy>KUBaTh pa3iuyune U CXOJCTBO MO3ULINN;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;
nyOIMYHO NPEJCTABIATh PE3YIbTAThI BHIIIOJHEHHOIO (PU3NYECKOTO OTIbITA
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

NOHMMAaTh M  HUCIOJb30BaTh  NPEUMYLIECTBA  KOMaHIHOM U
WHAMBUAYAIbHON pabOThl MpU PEIICHHH KOHKPETHOW (U3MUYECKOI
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATh JIEUCTBUS
0 €€ JOCTI)KEHHUIO: paclpelesaTh poju, O00CYXIaTh NPOLECCH U
pE3yNbTaThl COBMECTHOM pabOThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFO/CH;
BBIIIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsl KAYECTBEHHOI'O PE3YJIbTATA IO
CBOEMY HAIpPaBJICHUI0 M KOOPAMHHUPYS CBOM JACHCTBUSA C APYTUMHU
YJICHAMH KOMAaH/Ibl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSM,
CaMOCTOATENBHO CPOPMYIMPOBAHHBIM YHYACTHUKAMHU B3aUMOICHCTBHS.

PerJISITI/IBH])Ie YHuBeEpCajldbHbIC yqeﬁﬂme IleﬁCTBHﬂ

Camoopranuzamnus:

BBISIBJIATH MPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYyalUsX, TPEOYIOUIUX
JUIS pelieHust GU3NYECKUX 3HAHUI;

OPUEHTHPOBATbCA B  PA3JIMYHBIX MOAXOJAAX [PUHATHS  pEUICHUHN
(MHIMBUAYaJIbHOE, MPUHATUE PEUIEHUs B TPYIIE, NPUHATHE peUIeHUuN
TpynIom);

CaMOCTOATENLHO COCTABIISITh AITOPUTM pellieHHs (PU3UUECKON 3a/1aul UIu
IUTaHAa HMCCIIEOBAHUSA C YYETOM MMEIOIIUXCS PECYpCOB UM COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NPEIJIaraéMble BApUAHThI PEILICHMI;
JienaTh BbIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHHE.

CﬂMOKOHTpOJ’Ib, IMOIMOHAJIbHBINUHTEJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTYyallMy U Mpeularath IjiaH €€ U3MEHEHUS;
OOBSACHATh MNPUYMUHBI  JTOCTHOKEHHUS  (HEJOCTHIKEHUS)  pPEe3yJIbTaTOB
NesATEIbHOCTH, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B AESATENBHOCTH (B TOM YMCIIE B XOJ BBIIOJIHEHUS
(GuU3MYECKOTO UCCIENOBaHMSI WJIM TIPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBIIUXCA CHUTYyalllil, YCTaHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSIM;

CTaBUThb ce0s Ha MECTO JPYroro 4ejaoBeKa B XOJE CIOopa WIN JUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY JPYTOro;



IpU3HaBaTh CBOE MPaBO Ha OIMMOKY MpHU pelIeHnr (PU3NUEeCKHX 3a1ad Win
B YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

IHPEAMETHBIE PE3YJIBTATDBI

K xoHIy 0OyueHus B 7 KJjiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHU:

UCIIOJI30BaTh  MOHATHS:  (U3MYECKME UM XUMUYECKHE  SBJICHMS,
HaAOJIOICHUE, SKCIEPUMEHT, MOJENb, T'MIOTE3a, €IUHUIIBI (U3UUYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperatHbleé COCTOSIHUS BellecTBa (TBEpIIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHUYECKOE JBWXKEHHE (PaBHOMEpPHOE,
HEpPaBHOMEPHOE, TMPSMOJIMHEIHOE), TPACKTOPHs, PaBHOJEHCTBYIOIIAS
cwia,  gedopmarus  (ympyras, — IUIacTHYECKasi),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuarh sBJIeHUs (Auddy3us, TEIIOBOE ABUKEHHE YACTHI] BEIECTBA,
paBHOMEPHOE  JIBIDKEHUE, HEPaBHOMEPHOE  JBIDKCHHE, HMHEPIUS,
B3aMMOJICHCTBUE TEJ, PABHOBECHUE TBEPJIbIX TEJI C 3aKPEIJICHHOM OChIO
BpalleHus, Iepefavya JaBJICHUS TBEPAbIMU TeJlaMU, >KUAKOCTSIMH U
razamy, arMocdepHoe JlaBlieHHWEe, IUIaBaHWE TeJ, MpPEeBpalleHUs
MEXaHUYECKOW DHEPTrHUU) MO OMUCAHUI0 WX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOUIUX JaHHOE (PU3UUECKOE SBJICHUE;
pacro3HaBaTh MPOSIBJICHUE M3YyYCHHBIX  (DU3UYECKUX  SIBICHHM B
OKpYXaIollleM MHpEe, B TOM 4HCIe (PU3NYECKUE SBJICHHUS B TPHUPOJIE:
MPUMEPHI JABUKEHUS C PA3IMYHBIMU CKOPOCTSIMU B KHUBOW M HEKHUBOU
npupoje, ACHCTBUE CHUIIBI TPCHHSI B TPUPOJIEC M TEXHHUKE, BIUSHUC
aTMOC(EpHOro JaBJEHUS Ha KMBOW OpraHu3M, IJIaBaHUE PbIO, pblyarv B
TeJIe YeJoBeKa, MPU ITOM MEPEBOJAUTH MPAKTUUECKYIO 3a/1a4y B Y4eOHYIO,
BBIICNISITH CYIIIECTBEHHBIE CBOMCTBA (MTPU3HAKH ) (PU3UUECKUX SBIICHUN;
OMUCHIBATh U3YYCHHBIC CBOMCTBA Te U (PU3UUYECKUE SBJICHUS, UCIIOIb3YS
dbuznyeckre BeNUYUHBI (Macca, 00beM, IUIOTHOCTh BEIIECTBA, BpeMs,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CUJIa YIIPYTOCTH, CUJIA TSKECTH, BEC
Tella, Cuja TpPEHHUs, JaBlieHHWe (TBEpAOro Teja, >KUIKOCTH, Trasa),
BBITAIKMBAIOIIAs] CHJIA, MEXaHW4YecKas paboTa, MOIIHOCTh, TJICUO CHJIBI,
MOMEHT CHJbl, KOI(h(UIIMEHT TMOJIe3HOTO JEUCTBUS MEXaHU3MOB,
KHHETHYCCKass W TOTCHIMAJbHAs JHEPrus), MPH OINHWCAHWU TPaBUIBHO
TpaKkTOBaTh  (PU3WYECKUN  CMBICT  HCHOJB3YEMBIX  BEJIMYMH, X
0o0O3HaueHUs W CAWHUIBI (DU3UYECKUX BEIMYMH, HAXOIUTH (OPMYIIBI,
CBSI3bIBAIOIIUE JTAHHYIO (PU3MUECKYIO BEJIWYUHY C APYTUMU BEIUYHUHAMH,
CTPOUTH TpaUKN N3YICHHBIX 3aBUCUMOCTEH (PH3NYCCKUX BEIUYHH,



XapaKTepu30BaTh CBOMCTBA TeJ, (U3UYECKUE SBICHUS M MPOLECCHI,
UCIIOJIb3YsI TIpaBujIa CIOXKEHUs CWI (BAOJL OJHOM mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MpaBUJIO paBHOBECHUS pblyara (010ka),
«30JI0TO€ TMPaBUJIO» MEXAHUKH, 3aKOH COXpPAHEHUS MEXaHWYECKON
SHEPruM, NpHU OTOM [aBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOoHa U
3allMChIBaTh €70 MaTEMaTHUYECKOE BBIPAKECHHUE;

OOBACHATH (PU3HUECKUE SBICHUS, MPOIECCHl U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalluil MPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa:
BBISIBJISAITh MPUYMHHO--CIICJICTBEHHBIE CBSI3U, CTPOUTHh OOBsICHEHUE U3 1-2
JIOTUYECKUX II1aroB ¢ OMOpoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PU3MUECKHUX
SBJICHUH, (PU3NUECKHUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemaTrh pacyeTHpIe 3agaud B 1-2 JEWCTBUS, HCIIOJNB3Yys 3aKOHBI H
dbopmyIibl, CBA3BIBAIOIINE (PU3MUECKHME BEJIWYMHBI: HAa OCHOBE aHaIM3a
YCJIOBUS 33/1a4d 3alUCHIBATh KPATKOE YCIIOBUE, TOJICTABIATh (DU3NUYECKUE
BETUYUHBI B (DOPMYJIBI U TMPOBOJAUTH PACUETHI, HAXOJUTH CIPABOYHBIC
TaHHBIE, HEOOXOANMBIE I PEIICHUS 3a/1a4, OLIEHUBATh PEATUCTUIHOCTD
MOJTY4YEHHOU (PU3NUECKOI BETNUNHBI;

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh TPU T[OMOIIH
(buU3HMYECKUX METOJIOB, B OITMCAHUU UCCJICIOBAHUS BBIIEISATH MPOBEPSIEMOE
npeanojoxkeHue  (TUMOTE3y),  pa3iuyaTh W HUHTEPIPETHPOBATH
MOJTyYEHHBI pE3yNbTaT, HAXOIWUTh OIIMOKKM B XOJE OIBITa, JeaTh
BBIBO/IBI 10 €T0 PE3yJIbTaTaM;

MPOBOJUTH OMBITHI MO HAOMIOACHUIO (UBUYECKUX SIBJICHUN WK
buznuecKux CBOMCTB Te: dbopMyIpoBaThH IPOBEPSIEMBIE
MPENOIOKEHNS, COOUPATh YCTAHOBKY M3 MPEAIOKEHHOTO 000PY/I0BaHMUS,
3aMKCHIBATh XOJI ONBITA U (POPMYITUPOBATH BHIBOIHI;

BBITIOJIHATh TIPSIMBbIC HM3MEPEHHUS PACCTOSHHS, BPEMEHHU, MAacChl Tela,
o0beMa, CUJIBI M TEMIIepaTypbl C WCIOJb30BAHUEM AaHAJIOTOBBIX U
U(POBBIX TMPUOOPOB, 3aMKUCHIBATH TOKAa3aHUS MPUOOPOB C YUYETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTHU OJHOU (PU3MUECKON BEJIMYUHBI OT
JIPYrOM C HWCIOIB30BAHMEM TIPSIMBIX H3MEpPEHUN (3aBUCUMOCTH TIYTH
pPaBHOMEpPHO MABIMKYIIETOCS Tela OT BPEMEHH MIBW)KCHHS Tella, CHIIBI
TPEHUS CKOJIBKEHHS OT Beca Tella, KauecTBa 00pabOTKH TOBEPXHOCTEH Tel
Y HE3aBUCHUMOCTH CHJIBI TPEHUS OT ILJIOMIAU COMPUKOCHOBEHUS TEJ, CHIIbI
YOPYTOCTA OT Y/UIMHEHHS TPYKUHBI, BHITAJIKUBAIOMICH CHIIBI OT 00BheMa
MOTPYKEHHON YacTH Tella U OT TUIOTHOCTH JKUIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH TeJa, OT TIyOWHBI, Ha KOTOPYIO MOTPY>KEHO TEeJ0, YCIOBUN
TJIaBaHUs TeJ, YCIOBUW paBHOBECHs pbluara W OJIOKOB), y4acTBOBAaTh B



IUTAHUPOBAaHUM  Y4€OHOTO HCCIIEJIOBaHUSA, COOMpaTh YCTAHOBKY H
BBITIOJIHATh W3MEPEHUs, CIeAys MNpEeAIOKCHHOMY IUIaHy, (UKCHUpPOBATH
pe3yibTaThl TOJYYEHHOW 3aBUCHUMOCTH (PU3MYECKUX BEIMYUH B BHJIE
NPEJIOKEHHBIX TaOMUIl U TpaUKOB, JENaTh BBIBOJBI IO pe3yibTaTam
UCCIIETIOBAHMUS,

NPOBOJAUTH KOCBEHHBIC HU3MEPEHHsS (PU3UUYECKHX BEIMYUH (IJIOTHOCTH
BEIIECTBA JKUIKOCTH W TBEPIOTO TeNa, CHUjla TPEHUS CKOJIbKEHUS,
JABJICHUE  BO3/lyXa, BbITAJKMBAIOIIas Cuila, JIEWCTBYIOIAas  Ha
NOTPY’KEHHOE B JKHUJKOCTb TeNO, KOIPHUIMEHT TMOJE3HOro AeHCTBUSA
IPOCTHIX MEXaHU3MOB), CIEeAysd MPEeNOKEHHOW WHCTPYKLUUU: TMPH
BBIMIOJTHEHUH H3MEpPEHUIl COOMpaTh 3KCHEPUMEHTANbHYIO YCTaHOBKY H
BBIUUCIISATH 3HAYCHNE NICKOMOW BEJIMYMHBI,

cOOJII0/1aTh MpaBUIa TEXHUKU O€30MaCHOCTH MpHU padoTe ¢ 1abopaTOpHBIM
00opy10BaHUEM;

yKa3bIBaTh MPUHIMUIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BECBl, TEPMOMETp, JTUHAMOMETpP, COOOMIAIOIIMECS COCYAbl, OapoMerp,
phluar, NOJBUKHBIA U HETIOABUKHBIN OJIOK, HAKJIOHHASI IIJIOCKOCTH;
XapaKkTepu30BaTh MPUHIMMBI JEWCTBUA HW3YYEHHBIX MpPUOOPOB MU
TEXHUYECKUX YCTPOMCTB C OMOpPOH HAa MX onucaHus (B TOM 4HCIE:
HNOJIUIMITHUKY, YCTPOMCTBO BOJONPOBOJA, THIPaBIMYECKUN Ipecc,
MaHOMETp, BEICOTOMED, OPIITHEBON HACOC, ApEOMETP), UCTIOIB3Ys 3HAHUS
O CBOMCTBaxX (PM3MUECKUX SIBJICHUI U HEOOXOAMMbIE (PU3NYECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPHl  (HAXOAWTh WHGOpPMALMIO O  MPUMEPAX)
IPAKTUYECKOIO HCIOJIb30BaHUA (PU3NUYECKUX 3HAHUM B IOBCEIHEBHOM
KU3HH 711 oOecrieueHusi 6€30MacHOCTU MpU 0OpaleHuu ¢ mpudopamu u
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHUS 3I0POBbS U  COOIIOICHHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHS B OKPY>KaIOIIEH Cpeie;

OCYUIECTBJISITh OTOOpP HCTOYHMKOB HHpopmauun B MHTepHere B
COOTBETCTBHUHU C 33JaHHBIM MTOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOLINXCS
3HaHUW M TYTeM CpPaBHEHUSA PA3NUYHBIX HCTOYHUKOB BBIIEIATH
UHPOPMAITNIO, KOTOpas SBISIETCS NPOTHBOPEYMBOW WM MOXKET OBIThH
HEOCTOBEPHOM;

UCIIOJIb30BaTh MPH BHITIOJHEHUHN YUYE€OHBIX 3a/laHUl HAYYHO--TIOMYJIIPHYIO
auTepaTypy  (GU3MYECKOTO COAEp)KAaHMSA, CIPABOYHbIE  MaTepuabl,
pecypcbl ceti IHTepHET, BlajeTh NpueMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HH(POPMALIMU U3 OJTHOM 3HAKOBOUW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPATKHE MUCHMEHHBIC M YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpManuu (PU3NYECKOTO COJAEPKAHUSI, B TOM



yucie myOJuYHO AeNaTh KPaTKUE COOOIICHHSI O PE3ybTarax MPOEKTOB
WIM YYEeOHBIX HCCIENIOBAHMM, TPU OSTOM TPAMOTHO HCIOIH30BAThH
U3YYCHHBIM TMOHSATUWHBIM ammapaT Kypca (U3UKH, COMNPOBOXKIAThH
BBICTYIUIEHUE MTPE3CHTAUEN;

IpU BBIMOJHEHUU Y4YE€OHBIX MPOEKTOB W MCCIEIOBAHUNM pacrpenessiTh
00s3aHHOCTH B TPYyIIl€ B COOTBETCTBUU C IOCTaBICHHBIMHU 3aJadyaMi,
CIEAUTh 3a BBINOJHEHHEM IUIaHA JEHUCTBUM, aJeKBaTHO OILICHUBATH
COOCTBEHHBIM  BKJaJ B  JEATEIBbHOCTh  TIPYHIbI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJECHCTBUE, YUUTHIBASI MHEHUE OKPY KAIOIIHX.

K konIy oOyueHus B 8 kJiacce npeMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHU:

MCIIOJIB30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JABUXKECHUE
aTOMOB U MOJIEKYJI, arpeTraTHhIE COCTOSHUS BEIIECTBA, KPUCTATUTMYECKUE U
aMmopdHble TeNla, HACHIIICHHBIH M HEHACHIIIEHHBIA TMap, BJIAXKHOCTD
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSISI HHEPrus, TEIUIOBOM JIBUraTelb,
AJIEMEHTAPHBIN AJICKTPUUYECKUN 3apsl, SJIEKTPUUECKOE T0JI€, TPOBOJHUKHU
U JUAJICKTPUKH, TOCTOSHHBIN 3JIEKTPUUECKUM TOK, MATHUTHOE MOJIE;
paznuyarh SBJICHUA (TEIJIOBOE pacCUIMpPEHUE W CKaTue, TeIulonepesaya,
TEIUIOBOE PaBHOBECHUE, CMAYMBaHUE, KANWUISIPHBIC SBJICHUSA, UCHApEHUE,
KOHJICHCAIUs, TUIaBJICHUE, KpUCTA/UIM3alusa (OTBEpJieBaHUE), KHUIICHHE,
Terionepeaaya (TETUIONIPOBOHOCTD, KOHBEKIIHUS, U3JIyYCHUE),
AIEKTpHU3AIUs TEJ, B3aUMOJICUCTBUE 3apsIOB, JEHCTBUS JIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKaHUE, B3aUMOJICVICTBUE MAarHUTOB, JCHCTBUE
MarHUTHOTO TOJI Ha MPOBOJHUK C TOKOM, DJICKTPOMArHUTHAS UHIYKIIHUS)
[0 ONHUCAHUI0O HX XapaKTEPHbIX CBOMCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SABJICHUE;

pacro3HaBaTh MPOSBJICHUE U3YYEHHBIX  (UBUYECKUX  SBJICHUU B
OKpYXKaIOIIeM MHUpPE, B TOM uYuclie (PU3MUecKue SIBJICHUS B MPHUPOJIE:
MMOBEPXHOCTHOE HATSHKEHWE W KaNWUISIPHbIE SABJICHUS B MPHUPOJE,
KpUCTaJUIbI B mpupoje, usinydeHue CoiHIla, 3aMep3aHhe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsI, CHETa, AJIEKTPUUECKUE
sABJICHUSI B aTMocdepe, dIESKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
none 3emuH, Japeld MOJFOCOB, POJb MArHUTHOTO IIOJS ISl JKM3HHM Ha
3emiie, MOJSIPHOE CHUSIHUE, IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 337a4y B
y4eOHYI0, BBIJCISITh CYIIECTBEHHBIE CBOWCTBA (MPU3HAKHN) (PU3MUECKHUX
SIBIICHU;

OMUCHIBATh U3YYCHHBIC CBOMCTBA Tel M (YU3UUYECKUE SBJICHUS, UCIIOIb3YS
bu3nUecKue BETUYNHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHsI, KOJIMYECTBO
TEIUIOTHI, YAEIbHAs TEIJIOEMKOCTh BEIIECTBA, yJIeJbHAS TEIIOTa



IUTaBJICHUS, yleJbHas TEIUIoTa MNapooOpa3oBaHMs, YyAeNbHas TeIioTa
CTOpaHHs TOIUIMBA, KO3(PPUIMEHT TOJE3HOI0 JAEUCTBUA TEIUIOBOM
MAaIIMHbI, OTHOCUTEJIbHAs BJIAXKHOCTb BO3]yXa, JJEKTPUUECKUN 3aps,
CIJIa TOKa, 3JIEKTPUUECKOE HAIPSHKEHHE, COINPOTUBIIEHHE IPOBOJHMKA,
yIeIbHOE  CONPOTUBICHHE  BeHIeCTBa, paboTa ©W  MOUIHOCTh
ANEKTPUYECKOr0 TOKA), NpPH  ONUCAHWM MPaBUIbHO  TPAKTOBAThH
(u3NYECKUN CMBICIT HUCIIOJIb3YEMBIX BEJIIMYMH, O0O3HAUYEHUS U €IUHULIBI
(¢u3nyeCKUX BEIMYUH, HAXOAWUTh (POPMYNbI, CBSA3BIBAIOIINE JaHHYIO
Gu3MYECKyI0 BEIMYHHY C JAPYTUMU BEIUYUHAMH, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BETUYHH;

XapaKTepu30BaTh CBOMCTBA Ted, (U3UYECKUE SBICHUS M TPOIECCHI,
UCIIOJIb3Ysl OCHOBHBIE IOJIOKEHUS MOJIEKYJISIPHO--KMHETHYECKOW Teopuu
CTPOEHHMSI BEIIECTBA, NPUHLHUII CYNEpPHO3UINHN MOJeH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaaa, 3akoH Oma Ui yyacTKa LN, 3aKOH
JIxoyna—JleHna, 3aKkOH COXpaHEHUS DHEPIUHM, NPU OTOM  J1aBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3alKMCHIBATH €M0 MaTEMaTUYECKOE
BBIPAKEHHUE;

OOBACHATh (PU3UYECKHE IPOLECChl U CBOMCTBA TeJl, B TOM YHUCJIE U B
KOHTEKCTE CUTyalluil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOrMuecKux
IaroB ¢ Omopod Ha 1-2 W3YYEHHBIX CBOWCTBAa (PU3UUYECKUX SIBICHUH,
(U3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEM;

pemath pacyeTHble 3ajauyd B 2—3 JEWUCTBUS, HCIOJB3YyS 3aKOHBI U
dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHaIM3a
YCIIOBUSI 3a/lauyd 3alMChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEAOCTATOK
JaHHBIX [ peIIeHWs 3ajadd, BbIOMpaTh 3aKOHBI U (HOPMYIIHI,
HEOOXOAMMBIE JUIsl €€ pEelIeHUs, MPOBOJUTH pPacueTbl M CpPaBHUBATH
NOJy4YE€HHOE 3HaUeHUE (PU3NUECKON BETMUYHUHBI C U3BECTHBIMH JJAHHBIMU;
pacrno3HaBaThb MPOOJEMBbI, KOTOpPbIE MOXKHO PEIIUTh HpPHU [OMOIIU
(GU3MYECKUX METOJO0B, MCHOJb3ys ONUCAHUE HCCIEAOBAHMS, BBIJIEIATH
pPOBEPSIEMOE MPEANOJIOKEHUE, OIEHUBATh MPAaBUIBHOCTh MOPSAKA
IPOBEJICHUS UCCIIEI0BaHUs, 1€TaTh BHIBObI;

OPOBOAMUTH OMBITBI MO HAOMIOAEHUIO (U3UYECKUX SBJICHUH WU
(bu3nyecKuX CBOWCTB TeJ (KanMUISIPHBIC SBJICHUS, 3aBUCUMOCTD JIaBJICHHUS
BO3/yXa OT €ro o0bema, TeMIepaTypbl, CKOPOCTH MPOIIecca OCTHIBAHUS U
HarpeBaHusl TMPU M3IYYCHUH OT IIBETa H3Iydaronied (IMOrjIomaroIieil)
MOBEPXHOCTH, CKOPOCTh MCHApEHHUs BOJABI OT TEMIIEPaTyphl KHUIKOCTH H
IUIOIIAId €€ TOBEPXHOCTH, JJIEKTPU3allus Tel U B3aUMOJIECHCTBUE
AIIEKTPUYECKHUX 3apsi/I0B, B3aUMOJCHCTBHE MOCTOSIHHBIX MarHuTOB,



BU3yalM3allisl MarHUTHBIX TIOJI€H TOCTOSIHHBIX MAarHUTOB, JCHCTBUS
MarHUTHOTO TIOJII Ha TMPOBOJHUK C TOKOM, CBOMCTBAa 3JIEKTPOMArHMTA,
CBOMCTBa DJIEKTPOJABHUTATENII TIOCTOSHHOTO TOKa): (popMylIupoBaTh
poBepseMble MPEANOIOKEHUS, COOMPAaTh YCTAHOBKY M3 MPEJIOKEHHOTO
000py1I0BaHUs, OMUCHIBATH X0/ OIBITa U (POPMYIUPOBATH BHIBOIBI,
BBIMIOJHATh  NPAMBIE  U3MEPEHHs]  TeMIepaTypbl,  OTHOCHUTEIbHOM
BJIQXHOCTH BO3/yXa, CHJIbI TOKA, HAINpSHKEHUS C HCIHOJIb30BAaHUEM
aHAJIOTOBBIX MPUOOPOB M JIaTYUKOB (PU3MYECKUX BEITUYHMH, CPABHUBATh
pe3ynbTaThl U3MEPEHUM C yUETOM 33JJaHHOM aOCOTIOTHOM MOrPEIIHOCTH;
MPOBOJUTH HCCIIEJOBAHUE 3aBUCUMOCTH OAHOM (hM3UUECKON BEIUUYUHBI OT
IpYro C  HUCIOJb30BAHUEM TMPSIMBIX H3MEPEHHH  (3aBHCHUMOCTD
CONPOTHUBJIEHUSI MPOBOJHMKA OT €ro JUIMHBI, IUIOIIAIX IONEPEUYHOTO
CEUEHHMS U YACIBHOIO CONMPOTUBJIEHUS BEIIECTBA MPOBOJHUKA, CUIIbI TOKA,
UAYIIETO 4Yepe3 TMPOBOAHHWK, OT HAMpsDKEHUSs Ha  TMPOBOJHUKE,
UCCIIEJOBAaHUE TIOCJEIOBAaTEIIbHOIO U  MapaJljIeIbHOTO  COEIMHEHUH
IPOBO/JHUKOB): IUIAHUPOBATh HCCIEOBaHUE, COOMpaTh YCTAHOBKY M
BBITIOJHATh WM3MEPEHUs, CIeays MNPEeIJIOKCHHOMY IUTaHy, (DUKCHpPOBATh
pe3yibTaThl MOJYYEHHOM 3aBUCHMOCTM B BHUJE Ta0nHl U Tpadukos,
JIeJ1aTh BBIBOJIBI 10 PE3yJIbTaTaM UCCIIEOBAHMS;

IPOBOJUTH KOCBEHHBIE H3MepeHUs (U3NYECKUX BEJIWYUH (yAeTabHas
TEIUIOEMKOCTh ~ BEILIECTBA, COMNPOTHUBIIEHUWE MPOBOJHUKA, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOIO0 TOKA): IJIAHUPOBAaTh W3MEPEHMs, COOMpaTh
OKCIIEPUMEHTAIBHYI0 YCTAaHOBKY, CIEAysl MPEUIOKCHHONW MHCTPYKIIMH, U
BBIUUCIISTH 3HAUEHUE BEJIMYUHBL;

COOJTI0IaTh MpaBUJIa TEXHUKU 0€30MaCHOCTH TIPH paboTe C J1ab0paToOpHbIM
000Opy10BaHUEM;

XapaKTepu30BaTh MPUHIUINBI JACHCTBHS W3YYCHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPONCTB C OMOpPOW HA HMX ONUCaHUS (B TOM YHCIE:
CHUCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOMHA, amIepMeTp,
BOJIbTMETpP, CUETYUK D3JIEKTPUUECKON HSHEPruM, 3JIEKTPOOCBETUTEIIbHBIC
npUOOPHI, HArpeBaTENIbHbBIEC IEKTPONPUOOPHI (MPUMEPHI), FNEKTPUUECKUE
NPEIOXPAHUTENH, HIEKTPOMATHUT, JIEKTPOJBUTATEIh TOCTOSSHHOIO TOKA),
UCIIOJNIB3YSl 3HAHMUSI O CBOWMCTBAaX (DM3MUECKUX SIBIICHUI U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOWCTBA M H3MEPUTEIbHbBIC
npuOopbl MO CXeMaM M CXEMaTHMYHBIM pPHUCYHKaM (3KUAKOCTHBIH
TEPMOMETpP, TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTATEIh BHYTPEHHETO
CropaHusi, 31EKTPOCKOII, PeOCTaT), COCTABIATh CXEMbl JIEKTPUUECKUX



HEeneil ¢ mocneI0BaTeNbHbIM U MapalIebHBIM COCTUHEHUEM 3JIEMEHTOB,
pasnuyasi ycIOBHbIE 0003HAYEHUS 3JIEMEHTOB AJIEKTPUUECKUX LIETICH;
NPUBOANTh  NPUMEPHl  (HaXOOWTh HWHPOPMANUIO O  MpUMEpax)
MPAKTHYECKOTO HCIOJIb30BaHUA (PU3UUYECKUX 3HAHUM B TOBCEIHEBHOI
JKU3HU I oOecrieueHrs 6€30MacHOCTH MPpU OOpallieHuu ¢ nMpudopamMu U
TEXHUYECKUMU YCTPOMCTBAMHU, COXPAHEHHS 3J0pPOBbS M COOJIOJCHUS
HOPM SKOJIOTUYECKOTO MTOBEJICHUS B OKPY>KaIOIIEH cpejie;

OCYIIECTBIATh TOHUCK HHpopMauu (U3UYECKOTO COJEp)KaHUS B
HNHTepHeTe, HAa OCHOBE HMEIOIMXCSA 3HAHMM W IYTEM CpPABHEHHUS
JOTIOJTHUTENBHBIX ~ MCTOYHMKOB  BBIACHATh HMHGOpPMAILMIO,  KOTOpas
SBJISIETCS POTUBOPEUMUBOM WIIM MOXKET ObITh HEAOCTOBEPHOI;
UCIIOJIb30BaTh MPH BBITOJHEHUU YUY€OHBIX 3aIaHUN HAYYHO--TIOMYJIAPHYIO
auTepaTypy (GU3MYECKOTO COAEP)KAHMSA, CIPABOYHBIE  MaTepualbl,
pecypcsl cetu MHTepHET, BiIageTh NpreMaMyd KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpazoBaHus HHGPOPMALIMU U3 OJJHON 3HAKOBOM CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE U KpaTKUE YCTHBIE COOOIIEHUS,
o0o6mass uHPOpMALMIO U3 HECKOJIBKUX HCTOYHUKOB (DU3UUYECKOTO
COJCp)KaHUsl, B TOM 4YHCIE TMYyOJWYHO TPEICTABIATh PE3YIbTAThI
IPOEKTHOM WJIM HCCIEN0BATEIbCKON AESITEIbHOCTH, MPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TMOHSATUHHBIN  ammapaT Kypca (U3UKH,
COIIPOBOX/IATh BBICTYIUICHUE MTPE3CHTALIUEH;

IpU BBITIOJIHEHUU YYEOHBIX TMPOEKTOB M HCCIENOBAHUN (DU3MUECKUX
MPOIIECCOB paclpeAeisaTh OOS3aHHOCTH B TPYyMNNE B COOTBETCTBUU C
MOCTABJICHHBIMU 33/1a4aMHU, CJICAUTH 32 BBHITIOJHEHUEM IJIaHA JACUCTBUN U
KOPPEKTUPOBATh €ro, AaJeKBAaTHO OIICHMBATh COOCTBEHHBIM BKJIAJ B
JeSITEIbHOCTD TPYIIIBI, BRICTPanBaTh KOMMYHHKATUBHOE B3aUMO/ICHCTBHE,
MPOSIBIISIS TOTOBHOCTH pa3perniaTh KOH(DIUKTHI.

K xoHiy o0yuenus B 9 kjiacce npeMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BaTh IIOHATHSA: CUCTEMA OTCYETa, MaTEpHAJIbHAas TOYKa,
TPaeKTOpHs, OTHOCUTEILHOCTh MEXaHUYECKOro JBMXKEHUS, nedopmanus
(ympyrasi, MmjiacTU4eckas), TPEHHUE, LEHTPOCTPEMUTEIBLHOE YCKOpPEHHUE,
HEBECOMOCTh M MEperpy3ku, LEHTP TSKECTH, aOCOJIIOTHO TBEPJOE TeEJO,
LEHTP TSKECTH TBEPAOIO Teja, paBHOBECHE, MEXaHUYECKUE KOJIeOaHUs U
BOJIHBI, 3BYK, MH(Pa3BYyK U YJIbTPa3BYK, AJIEKTPOMArHWTHBIC BOJIHBI,
IKaja 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JATbHO30PKOCTb,
CHEKTPhI UCIYCKAHUS M MOTJIOUIEHUs, anb(a-, 0eTa- U raMmma-u3ayyeHus,
W30TOIBL, SIAEPHAS SJHEPTETHKA;



pasznuyaTh SIBJICHHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJMHEHHOE
JBIKEHUE, PaBHOYCKOPEHHOE IMPSMOJIMHEMHOE JIBHJKEHHE, CBOOOIHOE
najicHue Tej, paBHOMEPHOE JIBMXKEHHE 10 OKPY>KHOCTH, B3aUMOJCHCTBUE
TE€J, PEaKTUBHOE JIBIJKEHME, KoyieOaTeIbHOE ABMKEHHUE (3aTyXarouue u
BBIHYKJICHHBIE KOJIeOaHMsI), PE30HAHC, BOJIHOBOE IBIIKEHHE, OTPAKEHUE
3ByKa, MOPSIMOJIMHEHHOE pacnpoCTpaHEHUE, OTPAKCHHE U NPEIOMIICHUE
CBETA, MTOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3yIoKeHHe OeJIoro CBeTa B
CHEKTp M CJOXKEHHE CIEeKTpaJbHBIX I[BETOB, JMCIIEPCUS CBETa,
€CTECTBEHHAsI PaJMOAKTUBHOCTh, BO3HWKHOBEHHE JIMHEWUYATOTO CIEKTpa
W3ITyYeHHsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JTEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBICHNUE;

pacmo3HaBaTh MPOSIBJICHUE WM3YyYCHHBIX  (DHU3WYCCKUX  SIBJICHUH B
OKpyXaromeM Mupe (B TOM dYuciae (PU3HUCCKHE SBICHUS B TPHUPOJE:
MPWIUBBI U OTJIMBBI, JBKEHUE TU1aHeT COJIHEYHOW CUCTEMBbI, pEaKTUBHOE
JBIDKEHUE JKUBBIX OPraHW3MOB, BOCHPHUSITHE 3BYKOB IKHUBOTHBIMH,
3eMJICTPSICEHNEe, CEHCMUYECKHE BOJHBI, IyHAMH, 0JXO, I[BETa Te,
ONITHYECKHE SBJICHUS B TMPHUPOJIE, OMOJOTHYECKOE ICHCTBHE BHIMMOTO,
yIbTPa(PUOIETOBOTO U  PEHTTCHOBCKOTO M3IY4YEHUH, €CTECTBEHHBIM
PaIOAKTUBHBIN (DOH, KOCMUYECKHE JIy4H, PATUOAKTUBHOE H3IIyYCHHE
OPUPOAHBIX MHUHEPAJIOB, JEUCTBUE PAJUOAKTUBHBIX W3IIyYCHHN Ha
OpraHW3M YeJIOBEKa), MPH STOM IEPEBOJAUTL MPAKTHUYCCKYIO 3a7ady B
y4eOHYI0, BBIJEISATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX
SIBIICHUIM;

ONKMCHIBATh M3yUYCHHBIE CBOMCTBA TEI M (DPU3MUCCKHUE SBIICHUS, UCIIOJIB3YSI
bu3ndeckue BEIMYUHBI (CpPelHSII U MTHOBEHHas CKOPOCTh TeJla IpHu
HEPAaBHOMEPHOM JBWKEHUU, YCKOPEHHUE, TMEepeMelIeHue, IMyTh, YIioBas
CKOpPOCTh, CHJIa TpPEHMS, CHJIa YNPYroCTH, CUJIa TSDKECTH, YCKOpPEHHUE
CBOOOJHOTO TMAaJICHUsI, BEC Tejla, HUMIIYJIbC Tejla, HWMIYJbC CHUJIbI,
MexaHu4eckas paboTa W MOIMHOCTh, IIOTEHIIMAJIbHAS DHEPTUsS Tela,
MOJHSTOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIIMATbHAS SHEPTUS CHKATOU
NPYXKUHBI, KHHETHYECKash DSHEPrus, IIOJIHAs MEXaHW4YecKas dHEPTus,
TIEPHOJT U YacTOTa KOJIeOaHWM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEIOMIICHUS CPEJIbl), P ONHMCAHUU
MPaBUJIBHO TPAKTOBaTh (DU3UYECKUN CMBICI HCIOJIb3YeMbIX BEJIMYMH,
00O3HaueHUs W EAWHUIBI (DU3NYECKUX BEJIMYMH, HAXOIUTH (OPMYIIBI,
CBSI3BIBAIONTNE JAHHYIO (PU3NYECKYIO BEJIMYHMHY C JAPYTHMMH BEIUYMHAMH,
CTPOUTH TpapUKN N3YICHHBIX 3aBUCUMOCTEH (PU3NYSCKUX BEITUYHH,
XapaKTEePH30BaTh CBOMCTBA TeN, (PU3WUYECKHE SIBJICHHUS W TIPOIECCHI,
WCIIOJIb3YsI 3aKOH COXPaHEHUS YHEPTUHU, 3aKOH BCEMHUPHOTO TSATOTEHUS,



OPUHLUI CYNEpPHO3UIMN CHJI, NPUHLUI OTHOCUTeNnbHOCTH [anumes,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHMs] UMITYJbCa, 3aKOHbI OTPAXEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHU 3apsAA0BOI0 U MacCOBOIO YHUCE
OpU SJAEPHBIX PEAKIUAX, IPU ATOM JaBaTh CIOBECHYI (OPMYIUPOBKY
3aKOHA M 3aIUCHIBATh €T0 MAaTEMAaTUYECKOE BHIPAKEHUE;

OOBSCHATh (U3UYECKHE TPOIECChl W CBOMCTBA Tell, B TOM YHUCJIE U B
KOHTEKCTE CUTyaI[il MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO--CIIEICTBEHHBIE  CBSI3U, CTPOUTh OOBSICHEHHME U3  2-3
JIOTHYECKHX ILAaroB € OMOPOM Ha 2—3 M3YYEHHBIX CBOMCTBA (DU3MUECKUX
SIBJICHUH, (PU3NUIECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacyeTHbIC 3aJaud  (omHMparmuecs Ha CHCTeMy U3 2-3
YpaBHEHUI), UCHOJb3Ysl 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOLINE (PU3NUYECKUE
BEJIMYMHBI: HAa OCHOBE aHajM3a YCJIOBUS 3aJauyM 3allMChIBaThb KpPaTKOE
YCIIOBHUE, BBISBIATh HENOCTAIOIINE WIM M30BITOUYHBIE JaHHBIE, BbIOUPAThH
3aKOHBI U (HOPMYIIBI, HEOOXOANMBIE AJISl PEUICHUS, TPOBOIUTH PACUETHl U
OLICHWBATh PEATUCTUYHOCTH TMOJYyYEHHOTO 3HA4YeHHs] (U3HUECKON
BEJIMYMHBI,

pacrno3HaBaThb MPOOJEMBI, KOTOpPbIE MOXHO PEIIUTh MpPU MOMOIIU
($uU3NYECKUX METO/OB, HCHOJb3Yysl OINUCAHUE MCCIECAOBAaHUS, BBIIEIATH
IpOBEPSIEMOE  NPEINOJIOKEHNE, OLEHUBATh MPaBUWIBHOCTh IOpsIKa
NPOBEJCHUS  WCCIEJOBAHMS, JelaThb BBIBOABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOMIOIEHUH 1 OTIBITOB,;

OPOBOAUTH OMBITBI 1O HAOMIOACHUIO (PU3WYECKUX SBJICHUM WM
¢u3znyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3axkoHa HproToHa, 3akoHa
COXpaHEHHUsl HHEPTUH, 3aBUCHUMOCTh MEpHOAa KOJIEOAHWW MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTH MPY>XUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MaJIbIX KOJ€OaHUM, MPSIMOJIMHETHOE PacIIpOCTPAHEHUE CBETA,
pasnokeHre Oeroro CBeTa B CHEKTP, U3yUCHHUE CBONCTB M300pa’KEHHUS B
IUIOCKOM 3€pKaJie M CBOMICTB H300pa)keHHs IMpeiMera B coOuparouieit
JuH3e, HAOIIOJeHNE CIUIONIHBIX M JIMHEHYAThIX CIEKTPOB H3ITyYeHUs):
CaMOCTOATENIbHO  COOMpaTh YCTAaHOBKY M3 M30BITOYHOrO Habopa
0o0OpyllOBaHUS, ONUCHIBATH XOJ ONbITa M  €ro  pPe3yibTaThl,
(bopMyIUpOBaTh BHIBOIBI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEPEHUH, Ommpeaessis
CpelHee 3HayeHue u3MepsieMoll BenuuuHbl ((POKyCHOE paccTosHue
coOuparolel JIMH3bl), OOOCHOBBIBaTH BBIOOpP cmocob0a H3MEpeHUs
(M3MepUTENHHOTO MPUOOpA);

NPOBOANTH HCCIEAOBAHHWE 3aBUCUMOCTEH (PU3MUECKHX BEIUYHH C
UCIIOJIb30BaHUEM IPSIMBIX U3MEPEHUN (3aBUCUMOCTbH ITyTH OT BPEMEHU



Py PaBHOYCKOPEHHOM JIBIDKCHHH O€3 HadallbHOM CKOPOCTH, TEpHoja
KojaeOaHuii MaTeMaTHYECKOro MAasgTHHKA OT IJIMHBI HHUTH, 3aBUCHMOCTHU
yrjla OTPa)XEHUsI CBETa OT yIJia MaJeHUs M yrja MpeoMJICHUS OT yIJia
najieHus1): TUIAHUPOBATh HCCIIEJOBaHUE, CaMOCTOSITEILHO COOMpaTh
YCTaHOBKY, (PUKCHpOBaTh pe3ydbTaThl IMOJYYEHHOH 3aBHUCHUMOCTHU
bU3MYEeCKUX BEIUYMH B BHUAC TAONWIl M TPaPUKOB, JeJIaTh BBHIBOIBI IO
pe3yJibTaTaM UCCISI0BaHUS;

MPOBOJAUTh KOCBEHHBIC M3MEpPEeHHS (DU3NUECKUX BEIWYMH (CpeIHSSA
CKOPOCTh W YCKOPEHHE Tejla TpH PaBHOYCKOPEHHOM  JBHKCHHH,
YCKOpEHUE CBOOOJHOTO MAJACHHUA, JKECTKOCTh MPYXKHUHBI, KO3 UIIHEeHT
TPEHUSI CKOJIbXKEHHMsS, MEXaHWuecKas padoTa W MOIIHOCThb, 4acToTa U
nepuoj KojeOaHuW MaTeMaTUYeCKOro U MPYKUHHOTO MAasiTHUKOB,
ONTHYECKasl Ccujia CcoOuparomer JHMH3bI, pPaguOaKTHBHBIA  (OH):
IJIAaHUPOBATh H3MEPEHUS, COOMpaTh SKCICPUMECHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHUS, CIEeAYs MPEJI0KEHHOW MHCTPYKIIMH, BBIYUCIATH
3HAQYCHUE BEJIMUMHBI U aHAJTU3UPOBATH MOJYYEHHBIC PE3YJIbTAThl C YUETOM
3aJJaHHOM MOTPEIIHOCTH U3MEPEHUI;

co0JIro1aTh MpaBUIa TEXHUKHA 0€30IaCHOCTH MPU padoTe ¢ 1abopaTOPHBIM
00opy10BaHUEM;

pa3MyaTh OCHOBHBIC TIPU3HAKU M3YYCHHBIX (PU3HMYCCKUX MOJISTIEeH:
MaTepuajibHas TOukKa, aOCOJIOTHO TBEPAOE TEIO, TOYCYHBIM HCTOUHUK
CBETa, Jy4, TOHKas JMWH3a, IJaHETapHas MOJeJb aToMa, HYKJIOHHas
MO/IeJIb ATOMHOTO Si/pa;

XapakTepu3oBaTh MPUHIUIIBI  JEWCTBUS U3YUYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMNOPOM Ha HMX oOmnucaHus (B TOM YHCIE:
CIIUJIOMETP, MATYMKHU TOJIOKEHUSI, PACCTOSIHUS M YCKOPEHHUsI, pakera,
9XOJIOT, OYKH, TMepuckon, ¢oToanmnapar, ONTUYECKUE CBETOBO/IHI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HUCHONB3YysS 3HAHUA O
CBOMCTBaX (U3MYECKUX SABJICHUH W  HEOOXOIUMBbIE  (PU3UUYECKUE
3aKOHOMEPHOCTH;

WCITOJIb30BATh CXEMbl U CXEMATUYHBIC PUCYHKU M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBbHBIX MPUOOPOB U TEXHOJOTMYECKUX TMPOILIECCOB
NpU pEHICHUU Y4YeOHO--TIPAKTUYECKUX 3aJ]ay, ONTHYECKUE CXEMBbI IS
MTOCTPOCHUS N300paKEHUH B INIOCKOM 3epKaJie 1 COOMparoIe JTNH3E;
INPUBOIUTH  NpHUMEPHl  (HaXOAuTh  HMHPOPMAIMIO O  IIpUMepax)
MPAKTHYECKOTO HCIIOJIB30BaHUSA (PU3MYECKUX 3HAHMK B ITIOBCEIHECBHOM
JKU3HU Il oOecrnieueHrst 6€301acHOCTH MpH oOpalleHuud ¢ mpudopaMu U
TEXHUYECKUMU YCTPOUCTBAMHU, COXPAHEHHS 3J0pPOBbS M  COOIIOJCHUS
HOPM 3KOJIOTUYECKOT0 OBEJICHUS B OKPYKAIOLIEH CPEIE;



OCYIIECTBJIATh TMOUCK WHGOpMAIMK  (HU3UIECKOTO COACp)KaHUS B
HHuTepHeTe, caMOCTOATENBHO (POPMYIIUPYSI TIOMCKOBBINA 3alpOC, HaXOIUTh
IYTU ONPEIENIEHUsI JOCTOBEPHOCTH IOJyY€HHON MH(OpMAlK Ha OCHOBE
UMEIOLINXCS 3HAHUN U IOMIOJHUTENBbHBIX UICTOYHHUKOB,

UCIIOJIb30BaTh MPHU BBIIIOJHEHUHN YUYE€OHBIX 3a/laHUll HAYYHO--TIOMYJIIPHYIO
JAUTEepaTypy (U3NYECKOTO COJAEP)KAHMSA, CIPABOYHBIE  MaTepuasbl,
pecypcbl cetu MIHTepHET, BlageTh NpueMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMAIIUU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE U YCTHBIE COOOILEHUS HAa OCHOBE
UHPOpMAIlMU U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOIO COAEpIkKaHUS,
yOJMYHO TPEICTABIATh PE3YyJIbTaThl IPOESKTHOW WIIM MCCIIEI0BATENBCKON
JESITENIbHOCTH, TMpPH 3TOM TPaMOTHO  HMCIOJB30BaTh  W3YUYCHHBIN
NOHATUUHBIM anmapar HM3y4aeMmoro pasjaena (U3MKH M CONPOBOXKIATh
BBICTYIUICHHE TMPE3EHTalMel C y4yeToM OCOOEHHOCTEW ayIdUTOPHU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
N KoumnuecTBo yacos DJIeKTPOHHbIE
; HaunmenoBanue pa3aeJioB (uu¢posBbie)
n/ Bcer KoHTpoJbHbIe IIpakTHyeckue
UTEeM MPOrpPaMMbl o0pa3oBaTejibHbIE
I 0 padoTbI padoThI
pecypchbl
Pazjnen 1.®0u3uka u ee pojib B IO3HAHUHU OKPYKAKIIETr0 MUpa
bub6mnoreka [IOK
11 o - 2
H3HKa - Hayka o npHpoae https://m.edso0.ru/7f416194
bubmuoreka [JOK
1.2 o 2 1
VISHHCCKHE BETITAIHBL https://m.edsoo.ru/7f416194
13 EcrecTBeHHO-HAY4HBIN METOJ 9 1 bubnnorexa HOK
' HO3HAHUS https://m.edso00.ru/7f416194
Wroro mo pazneny 6
Pa3nea 2.1lepBoHayajbHble CBeleHHS O CTPOEHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpoenne peliecTsa https://m.edso0.ru/7f416194
29 JIBU>KeHuE U B3aMMOJICHCTBUE YaCTHI] 2 1 bu6mmoreka [IOK
' BEIIECTBA https://m.eds00.ru/7f416194
bu6nmoreka [JOK
2.3 A 2
TPETTHEIE COCTONRAA BeIeCTBa https://m.edsoo.ru/7f416194
Hroronopazneny 5
Pa3nen 3./IBu:xeHue U B3aumo/jieiicTBue TeJl
bu6mmoteka [IOK
3.1 M 3
CXAHITCCKOT ABHACHHC https://m.edso00.ru/7f416194
3.2 WNuepuus, macca, MIOTHOCTh 4 1 bu6mmoreka [JOK



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

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

Bbu6moreka [JOK

33 Cuna. Bugt e 14 2 https://m.edso00.ru/7f416194
Hroro no pazaeny 21
Pa3znen 4./laBJjieHne TBEPAbIX TeJ, KUJAKOCTEH U ra30B
apienue. [lepegayua napne
4.1 ffseB ) 1311\/141/1 TGJIEMII[/I q;KIf I]:(J)Icf:hjn u 3 bubmorera IIOK
' pA > KA https://m.eds00.ru/7f416194
rasamu
bubmuoreka [JOK
4.2 JlaBreHue KHAKOCTH > https://m.edso0.ru/7f416194
bub6mnoreka [IOK
4.3 ATMoChepHOe HaBICHIE 6 https://m.eds00.ru/7f416194
44 JlelicTBue ®UJIKOCTH U Ta3a HA 7 3 bubnnoreka [JOK
' MOTPY>KEHHOE B HUX TEJIO https://m.edsoo0.ru/7f416194
Hroro no paszneny 21
Pa3nea S.PaGora u MOIHOCTb. JHEPIrUs
bu6mmoreka [IOK
o1 | Paboran momHocTs 3 L https://m.eds00.ru/7f416194
bu6mmoreka [IOK
52 Hpoctbie MexamH3ME! S . https://m.edso0.ru/7f416194
bu6nmoreka [JOK
>3 Mexantirieckas oHepris 4 . https://m.edso0.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 68 12

[MPOT'PAMME



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

Kosun4vecTBo 4acoB DJIeKTPOHHbIE
Ne HaumenoBanue pa3jiesioB (mudpoBbIe)
n/m | MTeM NPOrpaMMmbl Bcero KoHnTpoJbHbIe IIpakTHyeckue P
oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Paznen 1.TemyioBniesiBJIeHUSA
. bubnmoreka [JOK
11 CrtpoeHue 1 CBOMCTBA BEIIECTBA 7 https://m.edsoo.ru/7f4181ce
bubnnorexa [JOK
1.2 T 21 1
SIDIOBHIS HPOHCCChl > https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Pazjien 2.25ekTpudeckne U MAarHUTHbIE SIBJIEHUS
DIIEKTPHUUYESCKHUE 3aPSIJIbI.
2.1 3a SI)KI;HHI)IG Tenafl Ifx 7 1 bubmorexa OK
' P Ny https://m.edsoo.ru/7f4181ce
B3aMMOJICHCTBHEC
. . bubmuorexa [JOK
2.2 II 2 1 7
OCTOSHIRIH SCKTPHACCIHI TOX 0 https://m.edsoo.ru/7f4181ce
bubmmoteka [IOK
2. M 1 1.
3 ATHITTHbIC ABICHI 6 > https://m.edsoo.ru/7f4181ce
bu6nuorexa [IOK
2.4 4
SUEKTPOMArHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 37
PeszepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB 1O
. 68 3 145

I[TPOTPAMME



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

9 KJIACC

KoanuyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB (mupoBbIe)
I/ | M TeM NPOrpaMMbl Bcero KonTposabHbie IpakTuyeckue P
o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Paznen 1.MexannuyecKkuesiBJIeHUS
11 MexaHH4eCKOe IBIKCHUC U 10 1 Bbu6mmorexa [JOK
' CII0COOBI €r0 OIMMCAHMS https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B i 20 1 3
SAIMOACHETBHC TeT https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 10 3
3AKOHEI COXPAHCHHS https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 40
Pa3nen 2.Mexannuyeckue KoJ1e0aHUA U BOJIHDI
bu6nmoreka [JOK
2.1 M 0 7 3
CXAHITICCRUC KOTCOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmoteka [IOK
2.2 M .3 8 1 3
CXAHITICCKHC BOIIHHI. JBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 15
Pa3pnen 3.2/eKTpoMarHuTHOE MOJIE U 3JIEKTPOMATHUTHbBIE BOJIHbBI
31 DNeKTpOMarHuTHOE T0JIE U 6 9 bubnmoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 6

Pa3nen 4.CBeToBBICIBJICHUSA



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

bu6mmoreka [IOK

4.1 3aKOHBI pacIpOCTPAHCHHUSI CBETA 6 2 https://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.2 JIMH3BI ¥ ONITUYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
43 Paznoxxenue 6enoro cera B 3 5 bubmuorexa [JOK
' CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 15
Pazgen S.KBaHTOBBICSIBIICHUSA
51 Hcnyckanue u noryioneHue 4 1 bubnnorexka [IOK
' CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
52 CTpocHHE aTOMHOTO 5/pa 6 L https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
: A 7 1
5.3 JIepHBIC PEaKLIUU https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3nea 6.I1oBTOpUTEIbHO-00001IA0IIMIIMOLY I
[ToBTOpenue u o6o01IEHNE
6.1 coJiepkaHus Kypca (GU3uKu 3a 7- 9 2 bubmorexa LIOK
' p yp https://m.edsoo.ru/7f41a4a6
9 kiacc
Wroro mo pazneny 9
OBILIEE KOJIMYECTBO YACOB I1O 102 97

[TPOI'PAMME



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