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MOSACHUTEJBbHASA 3AITUCKA
[Iporpamma no ¢u3uKke Ha ypOBHE OCHOBHOT'O OOILIETr0 00pa3oBaHMs COCTABJIEHA HA OCHOBE IOJIOXKEHHH M
TpeOOBaHMII K pe3yJbTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM OOpa3oBaTEeIbHOH IPOTpaMMEL,
npezncraBieHHBIX B PT'OC 00O, a takxke ¢ yuéroMm QeneparbHON padodeii mporpaMMel BocnuTaHus U KoHnenmmm
npernojaBanus yueOoHoro npeamera «Duzukay.
[Iporpamma no ¢u3mMKe Ha ypoBHE OCHOBHOTO 00ILEro 00pa3oBaHUsI COCTABICHA Ha OCHOBE IOJIOXKEHUH U
TpeOOBaHMII K pe3yJbTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM 0OOpa3oBaTEeIbHOM IIPOTpaMMEL,
npexactasiaeHHbXx B PI'OC OO0, a Takxke ¢ yueToM QeaepaibHoi pabodeld mporpaMMbl BOCIIUTAHUS M KOHIETIIHH
npernojaBanus yueOHoro npenmera «Ouzukay.
ConepkaHue MporpaMMbl 1Mo (DU3MKE HAIMpPaBIEHO HA (POPMHPOBAHHE E€CTECTBEHHOHAYYHOH I'PaMOTHOCTH
o0yJaromuxcss W OpTaHHM3alMI0 W3ydeHHWs (U3MKH Ha MAEATEIbHOCTHOM OCHOBe. B mporpamme mno ¢usmke
YUUTBHIBAIOTCS BO3MOYKHOCTH yueOHOro mnpeaMera B peanusanmu tpeboBanuit ®I'OC OOO k miaHUpyeMbIM
JWYHOCTHBIM M METAalpEeIMETHBIM pe3ysbTaTaM OOY4YEHUs, a TaKXkKe MEKIPEIMETHBIC CBA3U €CTECTBCHHOHAYYHBIX
y4eOHBIX IPEAMETOB Ha YPOBHE OCHOBHOTO O0IIIEro 0Opa3oBaHusI.
[Iporpamma mo ¢u3Mke ycTaHaBIMBaeT paclpeaeieHHe y4eOHOro Mmarepuana mo roxam oOydeHus (1o
KjaccaM), MpeJJlaraeT IMPUMEPHYIO MOCIIEI0BATENLHOCTh H3YyYEHUS TEM, OCHOBAaHHYIO Ha JIOTHKE pPa3BUTHA
MPEAMETHOTO COZIEPKAHMS U yIeTe BO3PACTHBIX OCOOEHHOCTEH 00yJarommxcs.
[Mporpamma no ¢usuke pazpaboTaHa C LENbI0 OKa3aHHMs METOAMYECKON MOMOIIM YYHTEN0 B CO3JaHUU
paboueli mporpaMmbl 1o yueOHOMY IPEIMETY.
®uznka SABISETCS CHCTEMOOOPA3YIONIMM JUIS €CTECTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB, ITOCKOJIBKY
(u3MUEeCcKre 3aKOHBI JISKAaT B OCHOBE IIPOIECCOB U SIBICHUI, M3YYaeMbIX XHMHEH, OMONOTHel, acTpOHOMHEH U
¢usnueckoii reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHOHAYUHYIO KapTHHY MHpa, IPeNoCTaBisieT Haubosee sICHbIC
00pa3Ipl MPUMEHEHHS HAyYHOTO METO/1a TIO3HAHUS, TO €CTh CII0c00a MMOyYeHHs JOCTOBEPHBIX 3HAHUN O MHUDE.
OnmHa W3 TVIaBHBIX 3a7a4 (DM3MUYECKOTO 00pa3oBaHMsA B CTPYKType oOIero oOpa3oBaHUS COCTOWT B
(hopMHpOBaHMH €CTECTBEHHOHAYYHOI IPaMOTHOCTH U MHTEpeca K HayKe y 00ydaronuxcs.
W3yyenne ¢usuku Ha 0a30BOM YpOBHE NpEANONaraeT OBJIAJACHHE CIEAYIONIMMU KOMIETEHTHOCTSIMH,
XapaKTepU3yOUIMMHI €CTECTBEHHOHAYYHYIO TPAMOTHOCTb!
®  HaydYHO OOBSICHATH SBICHUS,
®  OLICHUBATh U NOHUMATh OCOOEHHOCTH HAYYHOT'O HCCIIEIOBAHMS;
®  UHTEPHPETHPOBATH JaHHBIC U HCIIOIb30BaTh HAYYHbIEC OKA3aTEIbCTBA AJIS ITOYICHHS BBIBOJIOBY.
Hemn wm3ydyeHus ¢(u3NKA HAa ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMS OINpPEAETICHH B KOHLCIIIUU
npenofaBaHus ydeOHoro mpenmera «®Pusmka» B 00pa3oBaTeNbHBIX OpraHum3anmsx Poccuiickoit Denepamum,
peann3yronX OCHOBHBIE 0011e00pa3oBaTeNIbHbIE TPOTPAMMBI.
Henn n3yuenns puznku:
e mnpuoOpeTeHHe WHTEepeca U CTPEeMIICHHUsS 00ydalomuxcs K HAyYHOMY M3YYEHHUIO NPHPOJIBI, pa3BUTHE HX
HMHTCJUICKTYAJIbHBIX U TBOPYECKUX CHOCO6HOCTeﬁ;

e pa3BUTHE IIPEACTAaBICHWH O HAyYHOM METOJle IO3HaHMSA U (HOPMHPOBAHHE HCCIIEIOBATEIHCKOTO
OTHOIICHUA K OKPYKAIOUIUM SIBJICHUAM

e (opMupoBaHHE HayYyHOTO MHPOBO33PEHHUS KaK pe3ysbTaTa M3Y4YEHHS OCHOB CTPOCHHUS MaTepHH H
(yHIaMEHTAIBHBIX 3aKOHOB (DM3HKH;

e (opMHpOBaHHE MPENCTABICHUN O PO (DU3UKH IS PAa3BUTHS IPYTHX €CTECTBEHHBIX HAYK, TEXHHKU U
TEXHOJIOTUH;

e pa3BUTHE TIPEJCTABICHWH O BO3MOXHBIX cdepax Oynymield mnpodeccHOHaIbHOW AeATEIbHOCTH,
CBSI3aHHOH ¢ (PM3MKOH, HOATOTOBKA K JaJbHEHIIEeMy 0Oy4eHHUIO B 3TOM HaIpaBJICHUH.

HoctmwkeHnue 3TUX wesieil mporpaMmbl 1O (HU3MKE Ha YPOBHE OCHOBHOIO OOIEro oOpa3oBaHUs
obecrieunBaeTCs pelIeHHEM CIIEAYIOIIUX 3a/1au:

e  TpHOOpeTeHHE 3HAHNWH O TUCKPETHOM CTPOSHHH BEIIECTBA, O MEXAHMUYECKUX, TEIIIOBBIX, JIEKTPUUECKHX,

MAarHuTHBIX U KBAHTOBBIX SBJICHHUAX,

e TpuOOpeTeHHe YMEHHWH OMHCHIBATE U OOBICHATH (PU3NYIECKHE SABJICHHUS C NCIOIH30BAHUEM ITOTyUYEHHBIX

3HaHUMN;

®  OCBOEHHME METOJIOB PEIICHHMS MPOCTEHIINX pacyeTHBIX 33aJau C UCIIOJIb30BAaHHEM (H3HMUYECKUX MOJIEINEH,

TBOPYECKHMX U MPAKTUKOOPUEHTUPOBAHHEIX 3a/1a4;

e  pa3BUTHE YMEHHI HAOIIONATh NPUPOJHBIEC SBICHUS W BBIOIHATH OIBITHI, JJADOpaTOpHBIE PaOOTHI M

9KCIEpPUMEHTAIIbHbIE UCCIIEAOBaHMS C UCIIOIb30BaHHEM N3MEPHUTEIBLHBIX TIPHOOPOB;
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® OCBOCHHE MpPHUEMOB paboThI ¢ WH(MOpMAIHEH (UIUUCCKOTO COJCpPKAHUS, BKIIFOYAs WHPOPMAIHIO O
COBPEMCHHBIX IOCTH)KCHUSIX (DU3UKH, aHAIHU3 U KPUTUIECKOE OIICHUBAHKUE MH(OPMAIUH;
®  3HAKOMCTBO €O cepamu MpodeccHOHANBHOI eI TebHOCTH, CBI3aHHBIMH C (PU3UKOH, U COBPEMEHHBIMU
TEXHOJIOTUSIMU, OCHOBaHHBIMU Ha JTOCTIKCHUSIX (PU3MICCKON HAYKH.
O0111ee YHCII0 YacoB, PEKOMEHIOBAHHBIX [T H3YUYCHHUS (PU3MKK Ha 0a30BOM ypoBHE, — 238 yacoB: B 7 KJlacce
— 68 uacos (2 yaca B Hezieni0), B 8 kiacce — 68 wacoB (2 yaca B Hezienio), B 9 kinacce — 102 yaca (3 yaca B HeIemi0).

[Ipennaraemplii B mporpamMme 1o (U3MKE IepedyeHb JabopaTopHBIX pabOT W  OINBITOB  SIBISIETCS
PEKOMEHAATENbHBIM, YYHUTENb JEJaeT BBHIOOp NpU NPOBEICHUM J1A0OPATOPHBIX PAabOT M ONBITOB C YYETOM
WHIUBHIYaJIBHBIX OCOOCHHOCTEH O0Y4YaIOIIMXCs, CHHCKA SKCIICPUMEHTAIBHBIX 3aaHNi, MPEAaraéMbIX B paMKax
OCHOBHOT'O TOCYJJApPCTBEHHOTO 3K3aMeHa 0 (pH3HKe.
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COJAEP)KAHUE OBYYEHUA

7 KIIACC
Du3uKa 1 €€ poJib B IO3HAHNU OKPYKAKOLIEr0 MUpPa.

®uznka — Hayka o mnpupone. SBiaeHust npupoxabl. DundecKue SBICHUS: MEXaHHYECKUE, TEIJIOBBIC,
JJIEKTPUYECKHE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

Omnueckue BeMWUHUHBL V3MepeHne ¢usmdecknx BenmdnH. Dusmueckume mpubopsl. IlorpemHocTh
n3MepeHuit MexyHapoHasi cCucTeMa eIuHHII.

Kak ¢u3uka u apyrue ecTeCTBEHHbIE HayKH W3y4aroT NMPHpoAY. EcTecTBeHHOHay4HBIH METOJ MO3HAHUS:
HaONIOZICHNE, TOCTAHOBKA HAYyYHOTO BOINPOCA, BBIABIDKCHHWE THIOTE3, 3KCIEPHUMEHT II0 IPOBEPKE THIIOTES,
o0OBsicHeHNe HabmogaeMoro sBiIeHus. Onrcanne GU3NIECKUX SBICHUAN C TOMOIIBIO MOZICTICH

Hemoncmpayuu.

1. MexaHU4YECKHE, TETIOBBIE, IEKTPUUECKHE, MAaTHUTHBIE, CBETOBBIC SIBJIICHHS.

2. ®wusndeckue NpuOOPHI U NpoLEAypa MPIMBIX U3MEPEHUH aHATOTOBBIM U IU(PPOBBIM IPHOOPOM.

Jlabopamopnsvie pabomul u onvimel.

Omnpenenenne LeHbI JETICHUS IIKaJIbl H3MEPUTEIBHOTO IPHOOpA.

M3mepenue paccTOsTHUM.

H3mepenune 00bEMa XKHUIKOCTH M TBEPAOTO Tea.

OmnpezeneHue pa3MepoB MaJIbIX Tell.

W3mepenne TemnepaTypbl IpH MOMOIIH )KUAKOCTHOTO TEPMOMETPA U IATIMKA TEMIIEPATYPHI.
[IpoBenenne wnccnenoBaHWA MO TPOBEPKE THUIOTE3bl: JATbHOCTh IIOJIETA INApUKa, MYIIEHHOTO
TOPH30HTAIIBHO, TeM OoJiblle, 4eM OOoJIbIle BBICOTA ITyCKa.

IlepBoHayanbHBIE CBeJeHHs 0 CTPOCHUH BelllecTBa.

SN e

CrpoeHne BeIecTBA: aTOMBI M MOJICKYJBI, X pa3Mepbl. OIBITHI, JOKa3bIBAIOIINE THCKPETHOE CTPOCHHE
BEIIIECTBA.

JIBmxeHue gactull BeniectBa. CBA3b CKOPOCTH JBM)KEHUS YaCTHIL C TEMIIepaTypoil. BpoyHOBCKOE ABHXKEHHUE,
muddysus. BsanmoaelicTBre yacTull BEIeCTBA: MPUTSHDKEHUE W OTTATKUBAHHE.

ArperatHble COCTOSHHS BEIECTBA: CTPOCHHE Ta30B, JKUAKOCTEH M TBEPIBIX (KPUCTAUIMUECKHX) TEI.
B3aumocBsi3p Mex/1y CBOMCTBAMHM BELIECTB B pa3HbIX arperaTHbIX COCTOSIHUSIX M HMX aTOMHOMOJIEKYJISIPHBIM
ctpoerreM. OcOOCHHOCTH arperaTHbIX COCTOSIHUI BOJIBI.

JHemoncmpayuu.

1. Habmonenue O6pOyHOBCKOTO JBUKEHHUSI.

2. Ha6moaenue auddysuu.

3. HaOmonenue siBineHNH, OOBACHIIOMUXCS MPUTSHKEHNEM WITH OTTAJIKUBAaHWEM YaCTHI] BELIECTBA.

Jlabopamopnvie pabomot u onvimel.

1. Oruenka quamMeTpa aToMa METOIOM PSIOB (C HCIOb30BaHuEM (GoTorpaduii).

2. OnbITHI 0 HAOJIOAEHHIO TETUIOBOTO PACIINPEHHS Ta30B.

3. OnbITH 10 OOHAPYKEHUIO ICHCTBHS CHII MOJICKYJISIPHOTO HIPUTSKECHUSL.

JBn:keHue U B3auMojeiicTBHe TeJl.

Mexanndeckoe IBWKeHHe. PaBHOMepHOE 1 HepaBHOMepHOe JBIkeHHe. CkopocTh. CpesHsst CKOPOCTh PH
HEpaBHOMEPHOM JIBIDKEHHHU. PacueT myTH ¥ BpeMEeHH IBHXKEHHS.

SIBnenne nHepIMHU. 3aKOH MHEPUUH. B3anmoeiicTBHe Ten Kak IpUYnHA H3MEHEHUSI CKOPOCTH IBUKECHHUS TEIL.
Macca kak Mepa HHepTHOCTH Tena. IImoTHocThs BemecTBa. CBSA3b MIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IMHHIIE
o0bema BelecTsa.

Cura kak XxapakTepHcTHKa B3aumozencTBus Ten. Cmia ympyroctu u 3akoH ['yka. M3mepeHue cuibsl C
MOMOIIBIO0 AWHAMOMeETpa. SIBeHHe TATOTEeHHS W cuia TshkecTH. Crila TSDKECTH Ha JpyTux IulaHeTax. Bec tena.
Hesecomocts. CnoxeHue cui, HallpaBIEHHBIX 10 OJHOU mpsiMoi. PaBHoaelcTByomas cun. Cuna tpenus. Tpenue
CKOJIBXKCHUS U TPEHHUE MOKOsl. TpeHne B IpUpoJie U TEXHUKE.

Hemoncmpayuu.

1. HaOmoneHne MexaHN4eCKOTO IBM)KEHHMS Tela.
2. H3mepeHune ckOpoCTU NPSIMOIMHEHHOTO IBUKEHUSI.
3. HaGmoaeHne SBICHUS HHEPIHH.
4. HaOmroneHne n3MeHeHHS CKOPOCTH MPH B3aMMOICHCTBHH TEII.
5. CpaBHeHHE Macc IO B3aUMOJECHCTBUIO Tel.
6. CnoxxeHue CuJl, HAIIPABICHHBIX IO OJHON MPSIMOM.
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Jlabopamopnuvie pabomol u onvimel.

1.

w

OnpezencHue CKOPOCTH PAaBHOMEPHOTO JBIDKEHHS (IIapHKa B KHUIKOCTU, MOJCTH AJICKTPHYCCKOrO
aBTOMOOWJIA U TaK Jajiee).

Omnpenenenue cpeHel CKOPOCTH CKOJIBXEHUS OpYCKa WM IapuKa [0 HAKIOHHOH IIOCKOCTH.
OnpeenceHue IOTHOCTH TBEPAOTO TEa.

OnbIThI, TEMOHCTPUPYIOIINE 3aBUCHMOCTh PACTDKECHUS (IeopMaliuu) NPYKUHBI OT MPUIOKEHHON
CHIIBL.

OnbIThl, JEMOHCTPHUPYIOIINE 3aBUCHMOCTh CHIIBI TPCHHS CKOJBKCHHS OT Beca Tella M Xapakrepa
COTIPHKACAIOIINXCSI TOBEPXHOCTEH.

JdaBieHue TBEPABIX TeJl, )KUAKOCTel U ra3oB.

Jasmenne. CriocoObl yMEHBIICHUS U yBETUUCHUS NaBieHus. [lapneHne ra3a. 3aBUCIMOCTD JaBIICHUS ra3a oOT
o0Bema, Temreparypsl. llepemava JaBicHHS TBEPIBIMH TEIaMH, XHIKOCTAMH M ra3amu. 3akoH Ilackans.
[THeBMaTHYeCcKHe MAIIUHBL. 3aBHCHMOCTH MAaBICHUS JKHUAKOCTH OT TIyOWHBL. [ HapocTaTHYECKWH Tapamokc.
Coobmarormuecs cocynsl. [ mmpapmmaeckne MeXaHU3MBL.

Atmoctepa 3emin u atMocepHoe naBicHUE. [IpUYMHBI CYIIECTBOBAHUS BO3MYIIHOW OOOJOYKH 3EMITH.
OnbiT Toppuyeru. 3Mepenue atMochepHOTo TaBlicHHs. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHUS OT BBICOTHI HAJ|
ypoBHeM Mopsi. [IpuOops! 17t i3MepeHnst aTMOC(epHOTo TaBICHNUS.

JleficTBHE >KUIKOCTH M ra3a Ha TOTPYKEHHOE B HUX TeJo. BrITamkuparomias (apxumenoBa) cuia. 3aKOH
Apxumena. [InaBanue ten. Bo3ayxomnnaBanue.

JHemoncmpavyuu.

PNk

3aBHCUMOCTbH JaBJICHUS ra3za OT TEMIEPaATypBhIL.

Ilepenaya naBiaeHMs )KUIKOCTBIO U Fa30M.

CooOmatomuecs CoCyapl.

T'uppaBanueckuii mpecc.

[Iposinenue neiicTBus aTMOC(HEPHOTo NaBICHUS.

3aBUCHUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHONW YaCTH Tesa U MIOTHOCTH KHUJIKOCTH.
PaBeHCTBO BBITANIKMBAOLIEN CHIIBI BECY BEITECHEHHOM KHUIKOCTH.

VYcnosue miaBaHus Tell: MIIaBaHWE WM MNOrPY’KEHHE Tl B 3aBUCUMOCTH OT COOTHOLIEHHUS MIOTHOCTEN
TeJa U XKUAKOCTH.

Jabopamopnvie padbomut u onvimol.

1.
2.
3.
4

5.

HccnenoBaHne 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa OTPYKEHHOM B )KUIKOCTh YaCTH Tela.
OnpezeneHne BBITAIKUBAIONIEH CHIIBI, AEHCTBYIOIIEH Ha TENO, MOTPYXKEHHOE B JKUAKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEH CUJIbI, ACHCTBYIOLIEH HA TEJIO B XKUJIKOCTH, OT MACCHI TEJA.
OnbITH, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOIIEH CHIIBL, AEHCTBYIOLIEH HA TEJIO B JKUIKOCTH,
0T 00bEMa OTPYKEHHOHN B )KHIKOCTh YaCTH TeJla M OT INIOTHOCTH JKUJIKOCTH.

KoncTpynpoBanue apeoMeTpa HiIx KOHCTPYUPOBAHKE JOAKH U OINpeesieHHe e€ rpy30Mno bEMHOCTH.

Pabora u momHOCTB. DHeprus.

Mexannueckast padoTa. MOIIHOCTS.

IIpocThic MeXaHWU3MBI: pbIYar, OJIOK, HAKJIOHHAS IUIOCKOCTh. [IpaBmio paBHOBecus pbluara. [IpumeHeHue

NpaBHJIa PaBHOBECHS phlyara K OJIOKy. «30J0Toe nmpaBmiio» MexaHuku. KosdduimenT noiesnoro neicTeus (nanee —
KII[J) mpocthix MexaHu3MOB. [IpocThie MEXaHH3MEI B OBITY M TEXHHUKE.
Mexannueckass sHeprua. KunHernmueckas M TNOTeHLIMalbHass »JHeprus. lIpeBpamieHuHe OJHOTO BHIA

MEXaHHUYECKOW PHEPTUH B APYTroi. 3aKOH COXpaHEHUs SHEPTHH B MEXaHHKE.
JHemoncmpavyuu.

1.

IIpumepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomol u onvimel.

1.

2.

3.

4.
8 KUIAC

Omnpenenenne padOTHl CHIBI TPEHHWS IPH PAaBHOMEPHOM JIBIDKEHWH Tella 110 TOPHU30HTAJILHOM
MOBEPXHOCTH.

HccnenoBanue ycinoBuil paBHOBECHs pblyara.

Msmepenune KIIJI HaKIOHHON MIIOCKOCTH.

N3ydeHue 3akoHa COXpaHEHUs] MEXAHUYECKOM SHEPTHU.

C

TenyoBbI€ ABJIECHUS.
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OCHOBHBIE TOI0XKEHUS MOJIEKYJIIPHO-KMHETUUECKOM TEOpUH CTPOEHUs BelecTBa. Macca U pa3Mepbl aTOMOB
U MoneKyJl. ONbIThI, NOATBEPKIAIOIINE OCHOBHBIE NOJI0XKEHUS MOJEKYIIPHOKHHETUYECKON TEOpUH.

Monenu TBEpIOTO, JKUAKOTO B Ta3000pa3HOTO COCTOSHUH BemecTBa. Kpucrammndeckne u amopdHbIE Tema.
OOBsCHEHNE CBOMCTB r'a30B, KUAKOCTEH U TBEPIBIX T HA OCHOBE ITOJIOKEHUH MOJICKYISIPHO -KHHETHIECKOH TCOPHH.
CMauMBaHUe U KaWUISIpHBIE SBIEHUS. TenaoBoe paciiupeHue U cxarue.

Temneparypa. CBs3p TeMIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUIXKEHMS 4acTULl. BHYTpeHHAs SHEprus.
Crnoco0bl M3MEHEHHsI BHYTPEHHEH SHEpruu: TeIUIoNepenada W COBepIicHHEe paboThl. Buapl Temnomepenadu:
TEIUIONPOBOAHOCTh, KOHBEKIUS, HU3IyUEeHUE.

KonmuecTBo TenioTsl. Y enbpHas TEIUI0EMKOCTh BelllecTBa. Termioo0MeH 1 TeTIIOBOE paBHOBECHE. Y paBHEHHE
TerioBoro OamaHca. [InmaBneHnme W OTBEpAEBaHWE KPHUCTAUIMUECKHMX BEIIECTB. YENbHAs TEIUIOTA ILIABICHUS.
[TapooOpazoBanne u koHmeHcanus. Vcmaperne. Kurmenume. YaempHas Temora mapooOpa3oBaHHA. 3aBUCHMOCTB
TEeMITEpaTyphl KUTIEHUSI OT aTMOC(HEPHOTO JaBICHUS.

BunaxxHocTs Bo3yXa.

OHeprusi TOIMBA. Y IeNbHAas TEIIOTa CTOPAHHSL.

[puHnuns! padoter TernoBbix asurarenei KI1J| TerutoBoro nurarens. TemoBble ABUTATENHM W 3alura
OKpY>Karolle cpepbl.

3aKOH COXPaHEHHMS M IPEBPAILCHUS SHEPTUH B TEIUIOBBIX MPOIECCaX.

Hemoncmpayuu.

Habnronenue 6pOyHOBCKOTO IBUKCHUS.

Habmonenne nuddysum.

HabmroneHne sBIeHM CMaYNBaHNS M KaIMJUIIPHBIX SBJICHHUH.

HaGumonenue TeroBoro paciupeHus Teil.

V3meHeHne naBieHus Ta3a Mpyu M3MEHEHNN 00bEMa U HarpeBaHUN MITH OXJIAKICHHUH.
[IpaBuita n3MepeHns TEMIEPATYPHI.

Buasl Tennonepenayn.

NN R WD

OxJnaxaeHre pH COBEPIICHUH PaOOTHI.

9. HarpeBanue npu COBEpIICHUN PaOOTHI BHCITHIMH CHIIAMH.

10. CpaBHeHuE TEIIOEMKOCTEN pa3INIHBIX BEILIECTB.

11. HaGmroneHne KATICHHUS.

12. HaGmoneHne IOCTOSHCTBA TEMIIEPATypPhI IIPH TUIABICHUH.

13. Mogenu TEeIIOBBIX ABUTrATENIEH.

Jlabopamopnovie pabomot u onvimel.

OnBITH IO OOHAPYKEHUIO NSUCTBUS CUJI MOJIEKYJISIPHOTO TPUTSDKEHUSL.
OMnBITH IO BRIPAIMBAHUIO KPUCTAIUIOB TOBAPSHHOM COJIM MJIH caxapa.
OnbITH IO HAGMIOAEHHUIO TEIIOBOTO PACIINPEHUS ra30B, )KUIKOCTEH U TBEPABIX Tel.
Omnpenenenre qaBjieHUs BO3ayXa B OalIOHE LIMPHUIIA.

Nk WD =

OnbITH, JEMOHCTPHPYIONINE 3aBUCHUMOCTH JABICHHS BO3IyXa OT €ro o0béMa W HarpeBaHWs WU
OXJIAXKICHUS.
6. IlpoBepka rumnoTe3bl JMHEWHON 3aBUCMMOCTH JUIMHBI CTOJIOUKA KHIKOCTH B TEPMOMETPUIECKON TPyOKe
OT TEMITEPATyPHI.
7. HalOmoneHne n3MEeHEHU BHYTPEHHEH SHEPTHU Tela B pe3ylbTaTe TEIUIONEePEeIaud H padOTHl BHEITHUX
CHUJL.
8. MHccnenoBanue siBACHUS TEMIO0OMEHA MIPY CMEIITMBAHUHN XOJIOJHON M TOPSYCH BOJIBI.
9. OrmpeneneHue KOIMYECTBA TEIUIOTHI, IIOJIYIEHHOTO BOIOH IPH TEIUIOOOMEHE C HATPETHIM METAITHIECKUM
UIHHIPOM.
10. Ompenenenue yAeIbHON TETNIOEMKOCTH BEIIECTBA.
11. Hccnenopanue npouecca UCIapeHusl.
12. OmnpeneneHre OTHOCUTENLHOMN BIaXXHOCTH BO3/yXa.
13. Omnpenenenne yaeabHON TETUIOTHI TUTABIICHUS JIB/A.
DJleKTprYecKre U MATHUTHBIE SIBJIEHUS.
Onextpuzanus Ten. JBa pojia aJeKTpUUecKHUX 3apsaoB. B3aumoneiicTBue 3apskeHHBIX Tell. 3akoH Kynona
(3aBHCUMOCTD CHJIBI B3AaMMOJICHCTBYSI 3apsPKEHHBIX TEJ OT BEJIMUMHBI 3apSJI0B U PACCTOSHUS MEXKTY TEIAMH).
DnexTpudueckoe mose. Hampsok€HHOCTh SIEKTPUUECKOTO MoJist. [IpUHINIT CyMepHO3UINK DJIEKTPUIECKUX
noseit (Ha Ka4eCTBEHHOM ypOBHE).
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Hocutenu snexkTpuueckux 3apsioB. DlieMeHTapHbIi diexkTpuueckuit 3apsia. Ctpoenue aroma. [IpoBogHUKY 1
JIUDJIEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOro 3apsija.
ONeKTpUIecKnii TOK. YCIIOBUS CYIIECCTBOBAHHS SJICKTPHUECKOTO TOKA. VICTOYHHWKH IIOCTOSHHOTO TOKA.
JleiicTBUS 3JEKTPUUECKOTO TOKA (TEIUIOBOE, XUMHUECKOe, MATHUTHOE). DIEKTPUICSCKUAN TOK B JKUAKOCTIX U ra3ax.
OnexTpuueckas uenb. Cuiia Toka. DieKkTpuueckoe HamnpsbkeHue. COnpoTHBICHHE MPOBOJHUKA. Y IEIbHOE
COTpOTHBIIEHUE BemlecTBa. 3akoH Oma nans yuactka uenu. IlocnmemoBarenbHOe W THapajuieIbHOE COCTUHEHHE
TIPOBOTHHIKOB.
PaboTta ¥ MOIIHOCTB 3JEKTpHUECKOro Toka. 3akoH J[koyis—JIeHIa. DNeKTpuyYecKre emd U MOTpeOuTenu
3JIEKTPUYCCKON 3HEPruH B ObITY. KOpoTKOE 3aMBIKaHHME.
TlocTosiHHBIC MarHUTHL. B3anMoeiCTBHE MOCTOSHHBIX MATHUTOB. MarHUTHOE 1oJIe. MarHUTHOE 10Jie 3eMIIH
W ero 3HadeHHe A XU3HM Ha 3emie. OmbeIT Dpcrena. MarHWTHOE TOJie AIIEKTPUYECKOro Toka. [IpuMeneHme
9JIEKTPOMArHuTOB B TEXHHUKE. J[efiCTBME MATHUTHOTO MOJISl HA MPOBOAHUK C TOKOM. DJIEKTPOJABUTATENb MOCTOSIHHOTO
ToKa. Mcrnonb3oBaHue 3JEKTPOABUTaTENEH B TEXHUUECKHUX YCTPOUCTBAX U HA TPAHCIIOPTE.
Omnsitel @apanes. SIBnerne 3nexTpoMarauTHONH HHAYKOWHU. [IpaBuio Jlenma. Dmexkrporeneparop. CriocoObt
MOJYYCHUS CKTPUICCKOM SHEPTHU. DICKTPOCTAHIIMH HA BO3OOHOBIIACMBIX HCTOYHUKAX SHCPTHH.
Hemoncmpayuu.
DONeKTpU3aIis TEl.
JIBa pojia S7eKTpUYECKUX 3apsI0B U B3aUMOJICHCTBUE 3apsKEHHBIX Tell.
YeTpolCTBO U JEUCTBHUE 3JIEKTPOCKOIIA.
DnexTpocTaTHyecKast HHAYKITUS.
3aKoH COXpaHEHU IEKTPHUUSCKUX 3aPSIIOB.
[IpoBOAHUKY U JUINEKTPUKU.
MonenvpoBaHue CUIIOBBIX JTHHUH 3JIEKTPUIECKOTO TOJIS.

PN kW=

M cTouHnKY OCTOSHHOTO TOKA.

e

JlefcTBUS 3IIEKTPUUECKOr0 TOKA.

_.
e

DNEeKTPUUECKHA TOK B )KUIKOCTH.

T"a30BBIii pazpsia.

M3MmepeHne CHUiIbl TOKa aMIIEPMETPOM.

V3MepeHue 31eKTpHYECKOro HalpsKEHUS! BOJIBTMETPOM.

PeocrtaT 1 MarazuH cOnpOTHUBIICHUH.

B3anmMopeiicTBIe TOCTOSHHBIX MATHUTOB.

MonenupoBaHie HEBO3MOXKHOCTH pa3efieHHs OJIIOCOB MarHuTa.

—_— e = = = =
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MopenupoBaHue MAarHUTHBIX TIOJIEH MMOCTOSIHHBIX MAarHUTOB.
OneiT Dpcreaa.
MarauTtHoe 1noJjie ToKa. DJIeKTPOMarHur.

DO =
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JlelicTBre MarHUTHOIO MOJISl HA TPOBOJIHUK C TOKOM.

DNEKTPOIBUTATENH TIOCTOSHHOTO TOKA.

HUccrnenoBanue sBICHAS TIEKTPOMArHATHOW MHITYKITHH.

OmnsiTel @apajes.

3aBHCHMOCTh HANPaBICHUS HHIYKIIMOHHOTO TOKA OT YCIIOBHIA €r0 BOSHUKHOBCHUSI.

25. DnexTporeHepaTop MOCTOSIHHOIO TOKa.

Jlabopamopnvie pabomot u onvimel.

OnbITH IO HAGIOCHHIO ANEKTPU3AMY TeT MHAYKINEH U IPH COPUKOCHOBEHUH.

HccrnenoBanne NeicTBUS SJIEKTPUIECKOTO OIS Ha TIPOBOAHUKH U TUIIICKTPUKH.

COopka 1 mpoBepKa pabOThI IEKTPUICCKOH [IEITH MOCTOSIHHOTO TOKA.

W3mepenue 1 perynupoBaHue CHIIBI TOKA.

W3mepenne 1 peryaTupoBaHue HalpsHKEHHS.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA, UAYILETO 4€pe3 Pe3UCTOp, OT CONPOTHUBIEHHS PE3UCTOpA U

HaNpsDKEHUS Ha PE3UCTOPE.

7. OnsIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTD 3JIEKTPHUUECKOTO CONPOTHBIIEHHSI IPOBOIHUKA OT €r0 JAJIUHBI,
TUTONIAJIM IONIEPEYHOTO CEUSHUS U MaTepuara.

8. TIpoBepka mpaBuia CI0KEHHUS HAMPSDKCHUH MPH TOCIIEAOBATEIFHOM COSANHEHHUH IBYX PE3HCTOPOB.

9. TIlpoBepka mpaBmia U CHIIBI TOKA IIPH MapajlIeIbHOM COSIMHEHHH PE3UCTOPOB.

10. Omnpenenenne pabOTHI 3JTEKTPUIECKOTO TOKA, HIYIIEr0 Yepe3 Pe3ncTop.

11. OmnpeneneHre MOIHOCTH JIEKTPUUECKOTO TOKA, BBIICIISIEMOM Ha PE3UCTOPE.
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12. HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HAYIIETO YEpe3 JAMIIOUKY, OT HAMpsKeHUs Ha HEH.

13. Omnpenenenne KIIJ] narpesarens.

14. HUccnemoBanne MarHUTHOTO B3aUMOIEUCTBHSA IIOCTOSHHBIX MArHUTOB.

15. V3y4yeHne MarHUTHOTO TOJISI IIOCTOSTHHBIX MATHUTOB IIPH UX OOBETNHEHNHN U Pa3/IeIICHUH.

16. UccnenoBanue NeHCTBUS 2JIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPETIKY .

17. OnpIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOJICHCTBUS KaTYLIKU C TOKOM U MarHuTa OT CUJIbI
TOKA W HAIIPABIICHHS TOKA B KaTYIIKE.

18. Uzydenue neiicTBUsI MArHUTHOTO MOJISE HA MPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHUE U U3yUYCHHE PAOOTHI ICKTPOIBUTATEIIS.

20. Usmepenue KIIJ[ anekTpoaBUraTenbHON YCTaHOBKU.

21. OmBITHI 1O UCCIIETOBAHUIO SBICHUS HIEKTPOMArHUTHON WHAYKITNH: UCCIICTOBAHNE N3MEHEHIH 3HAUCHUS

U HaIlpaBJICHUS UHIYKI[MOHHOTO TOKA.
9 KJIIACC

MexaHn4ecKkue siBJICHHA.

Mexannueckoe ABMKeHHE. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh MEXaHMYECKOIO
IBIDKEHUS. PaBHOMepHOe mpsMonuHeitHOe aBmkeHHe. HepaBHOMepHOe mpsMoimHElHOe nBmkeHue. CpemnHss u
MI'HOBCHHAas CKOpPOCTh T€Ja P HEPABHOMECPHOM JIABHKCHUU.

Yckopenue. PaBHoyckopeHHOE TpsMouHerHoe ApmkeHne. CBoOoHOe maaeHue. OnbiThl ["amues.

PaBHOMepHOE ABHXKEHHE O OKpykHOCTH. [lepron u yactora obpamenus. JInHeitHas n yriaoBast CKOPOCTH.
LenTpocTpeMuTenbHOE YCKOPEHHE.

Ilepsslii 3akoH HproToHa. Bropoii 3akoH Herorona. Tperuit 3akoH Herorona. IIpyHuun cynepno3unuu cuil.

Cuna ynpyroctu. 3akoH 'yka. Cuna TpeHHs: CHIa TPEHHsI CKOJIbXKEHUS, CUJIA TPEHHUS MOKOsI, APYTHe BUIBI
TpEHUs.

Cua TSDKECTH M 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpeHHe CBOOOAHOTO NaieHus. J[BHKeHHe MIIaHeT BOKPYT
Counnna. IlepBas kocMudeckas ckopocTs. HeBecoMOCTh U IeperpysKu.

PaBHOBecue MatepranbHOi TOUkH. AOcomroTHO TBEPAOE Teno. PaBHOBecne TBEPIOTO Tesa ¢ 3aKpEIUIEHHOMN
OCBIO BpaleHHs1. MOMEHT CHIIbL. LIeHTp TsKeCTH.

Nmnynee Tema. M3meHeHume wummnyibca. MIMIynsc Cuiibl. 3aKOH COXpaHEHHMS HMITysbca. PeakTHBHOE
JIBIDKEHUE.

Mexanndeckast padoTa U MOIIHOCTh. PaboTa CHi TSDKECTH, yHpyroct, TpeHus. CBsi3b SHEPruH U paboTHI.
HOTeHHI/IaJ'H)HaSI OHEPIrus TCJIa, NOAHATOIO HaJl MOBEPXHOCTHIO 3CMIIH. HOTCHHI/IaHI)Haﬂ OHEPIrus coKaToM MPY>KUHBI.
Kunernueckast sneprus. Teopema o KHHETHUECKOH YHEPTUHU. 3aKOH COXPAaHEHUS MEXaHHYECKON SHEPTHUH.

JHemoncmpavyuu.

Ha6J'HO}IeHI/Ie MEXaHUYCCKOT'0 IBMKCHUA TEJIa OTHOCUTCIIBHO PAa3HBIX TEJI oTcuéra.

CpaBHeHue IMyTel U TPaeKTOPUil IBMKEHUS OJHOTO U TOTO )K€ Tella OTHOCUTENBHO Pa3HBIX TeJ OTCUETa.
H3mMmepenne cKopoCTH U YCKOPEHHsI IPSIMOJIMHENHOTO JBUKEHUSI.

HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOTO JBHKEHHS.

Habnronenue qBIKEHUS Tea MO OKPY>KHOCTH.

AN O e

HaOmonenne MexaHWYeCKHX SBICHUH, NPOUCXOSMIMX B cucTeMe oTcuéra «Tenexkay mpu eé
PaBHOMEPHOM M YCKOPEHHOM JIBIJKEHHH OTHOCUTEBHO KaOnHeTa Gpu3nky.

7. 3aBUCHUMOCTBH YCKOPEHHs Tela OT MacChl Tella ¥ IEHCTBYIOIIEH Ha HETO CUJIBL.

8. HabmrogeHne paBeHCTBA CHJI IPH B3aMMOACHCTBHIH Tell.

9. /3meHeHwue Beca Tena pH YyCKOPEHHOM JIBH)KCHHH.

10. Ilepenava umIrysbca Npu B3aUMOAEHCTBHHU Tell.

11. TpeoOpa3oBaHus SHEPTHHU NIPH B3AUMOJICHCTBUHU TEL.

12. CoxpaHeHHe UMITyJIbCa IPU HEYTIPYTOM B3aUMOACHCTBHH.

13. CoxpaHeHHE UMITyJIbca IIPH A0COJIFOTHO YIIPYTrOM B3aMMOJIEHCTBHH.

14. HabmoneHue peakTUBHOTO JIBYDKEHUSI.

15. CoxpaHeHHe MEXaHUYECKON SHEPTUH NPU CBOOOTHOM MaJICHUH.

16. CoxpaHeHHe MEXaHMYECKON HEPTUH IIPU ABIKEHHUHU Tella MO ASHCTBHEM IPYKUHBIL.

Jlabopamopnvie pabomol u onvimel.

1. KoHcTpympoBaHHUe TpakTa Ui pa3roHa U JAIBHEHIIIET0 PpaBHOMEPHOTO JIBHYKEHNUS IApUKa WITH TETICKKH.
2. OmnpeneneHue cpeaHeii CKOPOCTH CKOJIBXKEHHS OpycKa WK ABHKEHUS IIapHKa 110 HAKJIOHHOM IIIOCKOCTH.
3. Omnpenenexnue yCKOpeHUs Teaa PU PaBHOYCKOPEHHOM JIBUXKEHUH 110 HAKJIOHHOHN TIOCKOCTH.
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11.

HccnenoBanue 3aBHCHMOCTH TyTH OT BPEMEHH IPH PaBHOYCKOPEHHOM IBIDKCHHH 0€3 HadalbHOW
CKOpOCTH.

IIpoBepka rumoTe3sl: €CIK IPU PABHOYCKOPEHHOM ABHKEHUH 0€3 HaYalbHOW CKOPOCTHU ITyTH OTHOCSTCSI
KaK psii HEYETHBIX YHCEI, TO COOTBETCTBYIONHE TPOMEXYTKH BPEMEHH OJJHHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHITBI TPSHHUS CKOJIBKEHHS OT CHITBI HOPMAJILHOTO JIaBJICHUS.
Onpenencaue K03(GHUIMCHTA TPCHUS CKOJBKCHUS.

Omnpenenenue KECTKOCTH MPYIKUHBL

OnpenencHre pabOTHl CHIBI TPEHHS MPH PABHOMEPHOM JIBMIKCHHH Tella IO TOPHU3OHTAIBHOU
MTOBEPXHOCTH.

Omnpenenenre pabOThl CHIIBI YNPYTOCTH MpPU MOIBEME Ipy3a C HCIOJIb30BAHHEM HEIOABMKHOIO H
MMOIBMKHOTO OJIOKOB.

M3ydeHue 3aKkoHA COXPAHCHUS SHEPTHH.

MexaHndeckue KoJie0aHUS U BOJIHBI.
KonebatenpHoe nBwkenne. OCHOBHBIE XapaKTEPUCTHKH KOJEOaHWI: MEpHOXA, YacTOTa, AaMIUIUTYA.
Marematuueckuii ¥ IpY>XMHHBIN MasTHUKH. [IpeBpalienue sHepruy npu KojieObaTebHOM JIBU)KEHHH.
3aryxatomue KosieOaHus. BroiHyxaeHHble KkoneOanus. PezonaHc. Mexanudeckue BoyiHBL CBoiCTBa
MEXaHUYECKUX BOJH. IIpoNONbHBIE M IONEpPEUYHBIE BONHBL. JIAMHA BOJNHBI U CKOPOCTb €€ pPacHpOCTPAHEHHS.
MexaHudyeckue BOJIHBI B TBEPAOM Telle, CCUCMUYECKUE BOJIHBL.

3Byk. 'poMKOCTB 3ByKa 1 BbIcOTa TOHA. OTpaxkeHue 3Byka. HPpa3ByK U yIbTpa3ByK.

JHemoncmpavyuu.

1. HaOmonenue koneOaHM TeJ O AEHCTBUEM CHIIBI TSDKECTU M CHIIBI YIIPYTOCTH.

2. HaGmonenue konebaHuii rpy3a Ha HUTH U Ha TIPYXKUHE.

3. HaOmoneHue BEIHYXICHHBIX KOJICOAHUH U PE30HAHCA.

4. PacmpocTpaHeHHe IPOJOIBHBIX U MONEPEYHBIX BOIH (HA MOJEIIH).

5. HaGmoneHne 3aBUCUMOCTH BBICOTHI 3BYKa OT 4acCTOTBI.

6. AxycTHueckuil pe3oHaHC.

Jabopamopnvie pabomut u onvimol.

1. OmnpeneneHue 4acTOTH M MEPHO/A KOIEOAHNH MaTEMAaTHYECKOTO MasiTHHIKA.

2. OmnpeneneHue 4acTOTHl ¥ MEPHO/Ia KOJIeOaHUH NPYKMHHOTO MasiTHUKA.

3. MHccnenoBanne 3aBHCMMOCTH NEpHOAA KoJeOaHU MOABEIIEHHOTO K HUTH I'py3a OT JUIMHBI HUTH.

4. MHccnenoBaHue 3aBHCHMOCTH Teproa KoJieOaHUH NPY>KHHHOTO MasTHUKA OT Macchl Ipy3a.

5. IlpoBepka HE3aBUCHUMOCTH NEPHOa KOJIeOaHUIT Ipy3a, IOJBEUICHHOIO K HUTH, OT Macchl Ipy3a.

6. OmbITHI, JEMOHCTPHUPYIOIIHE 3aBUCUMOCTH IIEPHOa KOJIeOaHUH NPYKUHHOTO MasTHUKA OT MacChl Tpy3a
M KECTKOCTH NPYKHHBI.

7. W3mepenue ycKOpeHUs CBOOOTHOTO MaJCHHUS.

DJIEKTPOMATHHUTHOE MO0J1e M 3JIeKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMarHUTHOE TMoJie. JIeKTPOMAarHWTHBIE BONHBL. CBOMCTBAa 3JEKTpOMarHWTHBRIX BONH. Illkama
3JIEKTPOMArHUTHBIX BOJH. MICTIOIb30BaHNE IIEKTPOMArHUTHBIX BOJH JUIS COTOBOH CBS3H.

DneKkTpoMarHuTHas npupojaa ceera. CkopocTh cBeTa. BoaHOBBIE CBOIICTBA CBETA.

JHemoncmpavyuu.

I.

2.

Jlabopamopnvie pabomot u onvimel.

I.

CgeToBbIe SIBJICHMS.

JlygeBas monens cBera. VMictounnku csera. [IpsimonuHeitHoe pacrpocTpaHeHue cBera. 3atmMeHns ConlHIA U
JIynsl. Otpaxenue cBeta. [lmockoe 3epkano. 3aKOH OTpaKEHHUS CBETA.

IIpenomnenue cBera. 3akoH mpenomieHus cBeta. [lomHOe BHYTpeHHee oTpaxkeHHe cBeTa. Mcnonb3oBaHue
MOJTHOTO BHYTPEHHETO OTPAYKEHHS B ONITHYECKUX CBETOBOJIAX.

Jlunza. Xon syueit B nuH3e. Onrtuyeckas cucreMa (oroamnmapara, MUKpOCKONA M Tejeckomna. [na3 kak
OINTHYECKasl cUcTeMa. bAM30pyKOCTh U TaIbHO30PKOCTb.

Pasnoxenne 6enoro ceera B criekTp. OnbiTel HefoToHa. C0XKEHNe CIIeKTpalbHBIX IBETOB. Jlucnepcus cBeTa.

Hemoncmpayuu.

I.

2.

CBoiicTBa ANIEKTPOMAarHUTHBIX BOJH.
BonHoBEIE CBOMCTBA CBETA.

HSy‘IeHI/IG CBOCTB QJICKTPOMAruMTHBIX BOJIH C TIOMOLIBIO MOOUILHOTO TeJ'Ie(I)OHa.

IIpsimonuHeiiHOEe pacIpocTpaHEHNE CBETA.
OtpaxkeHue cBeTa.
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[Nonyuenue n300paXkeHuit B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

Onrtudeckuii CBETOBO/.

Xon mydeit B coOuparomien mH3e.

Xox ydell B pacCceuBaroLIEH JINH3E.

[NonyueHne n300pakeHUHt ¢ ITOMOIIBIO JIMH3.

9. TlpuHnun meficTBus ¢oToammnapara, MUKPOCKOIIA U TEIECKOIIA.

10. Mopens riasa.

11. Pasnoxxenue 6enoro cBeTa B CIIEKTP.

12. TlomydeHue 6emOro CBETa MPHU CIIOKCHUN CBETA PAa3HBIX IIBETOB.
Jlabopamopnvie padbomut u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIJIa OTPKEHHSI CBETOBOTO JIydya OT yIJia MaJleHusI.
2. M3yueHue XapaKTEpUCTHUK H300paKEHUS IPEAMETA B IIIOCKOM 3€pKalle.

3. MHccnenoBanne 3aBUCHMOCTH yTJIa MPEIOMIIEHHUS CBETOBOTO JIyda OT yIJIa MAACHHs Ha TPAHHIE «BO3LYyX—
CTEKJION.

IMonyueHne n300paKEHU C TOMOIIIBI0 COOUPAIOIICH JINH3BI.

Omnpenenenne GOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOMpPAOIIEH JTNH3HI.
OMBITHI TIO Pa3JI0KEHUIO OEJIOro CBETa B CIIEKTP.
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7. OnbITHI O BOCHPUSTHIO LIBETA IPEIMETOB NPU UX HAONIOJICHUH Yepe3 [[BETOBbIEC (DHIbTPHI.
KBanTtoBbIe siBIeHUS.

Omeitel Pesepdopna u mtanerapHast Moaens atoma. Mogens aroMa bopa. Mcnyckanue 1 moriomeHne cBera
atoMoM. KBaHThI. JInHeHUaThIe CIEKTPEHI.

PagnoaktuBHOCTE. Anb(a, Oera- u ramMma-mzmydeHuss. CTpoeHne aTtoMHOro sapa. HykmoHHas Monens
aToMHoro siapa. M3zoronsl. PagnoaktiBHble npeBpainenus. Ilepuon nomypacnana aTOMHBIX sEp.

Snepuble peakiuy. 3aKOHBI COXPAaHEHHUS 3apsiAOBOTO U MAaCCOBOTO YHCEJ. DHEPTHs CBSI3U aTOMHBIX sZEp.
CBs13b Macchl ¥ 9Hepruu. Peakuuu cunTesa u aeneHus saep. Victounuku 3ueprun ConHua 1 3BE31.

Snepnas sHepreTuka. JledcTBUS palHOAKTUBHBIX U3ITy4YCHUH Ha dKHUBBIE OPTaHU3MBI.

JHemoncmpavyuu.
CrieKTpbl U3ITyYeHHs U TIOTJIOLICHHUS.
CriexTpbl pa3nUYHbIX T'a30B.
CrnekTp Bopopoza.
Habnronenue TpekoB B kamepe BuiscoHa.
Pabota cuérurka HOHU3UPYIOLIHUX U3ITyUYEHHH.

SN AW =

. Pernctpanus nzmydeHus IpUpOJHBIX MUHEPAIOB U IIPOIYKTOB.

Jlabopamopnvie pabomot u onvimel.

1. HaGmoneHne CIIONIHBIX ¥ IMHEWYAThIX CIIEKTPOB U3ITy4EHUS.

2. HccnenoBanne TpeKOB: H3MEPEHNE SHEPTUH YACTHIIBI 10 TOPMO3HOMY Iy TH (110 oTorpadusim).

3. H3mepeHne paJroakTHBHOTO (OHA.

IToBTOPHUTEILHO-00001AIOLIMIT MOAYJIb.

[ToBTOpHTENEHO-0000IAONINI MOIYJb TPEIHA3HAYEH JUIl CHCTEMAaTH3allid M 00OOIIEHHS ITPEAMETHOTO
COJIeprKaHus U OIIbITA JEATeIbHOCTH, TPHOOPETEHHOTO MTPH U3YyUSHNH BCETO Kypca (PU3UKH, a TAKXKE JUIS TTOJIrOTOBKH
K OCHOBHOMY TOCYJJapCTBEHHOMY 9K3aMeHY N0 (H3HKe JUIsi 00y4aIOIIUXCsl, BBIOPABIIMX 3TOT yueOHBII MpeMeT.

HpI/I HU3YYCHUHN JAHHOTO MOAYJA PCATU3YIOTCA U CUCTEMATHU3UPYIOTCA BUABI ACATCIBHOCTU, Ha OCHOBEC
KOTOPBIX OOecreynBaeTcs JOCTIKCHNE MPEAMETHBIX W METAINPEAMETHBIX IUIAHUPYEMbIX pe3yJIbTaToB OO0YyUeHHs,
(dhopmupyeTcs ecTeCTBEHHOHAYYHAsl TPAMOTHOCTh: OCBOCHHE HAYUYHBIX METOJIOB UCCIEOBAHUS SIBJICHUN IPUPOJIBI U
TEXHUKH, OBJIaJICHUEC YMCHUAMU OOBICHSTD (1)I/I3I/I‘-IeCKI/Ie SABJICHUA, IPUMEHSAA TMOJTYUCHHBIC 3HAHUA, p€IIaTh 3a/1a4u,
B TOM YHCJIC KAYECTBEHHBIE U 3KCIIEPHUMEHTANIBHBIC.

[TprHIMNMANBEHO AESTEIBHOCTHBIM XapakTep JaHHOTO pa3/ieNa peaIn3yercs 3a CYET TOTo, YTO 00ydaronrecs
BBITIOJTHAIOT 3aJIaHNA, B KOTOPBIX UM IIPEJIaracTcCs:

Ha OCHOBE IOJIyYEHHBIX 3HAHUH Paclio3HaBaTh W HAYYHO OOBACHITH (M3HUECKHE SBICHHS B OKPY’)KarOIIEeH
HPUPOJIE U TIOBCEAHEBHOM KHU3HU;

HCII0JIb30BATh HAYYHBIC METOABI UCCIICIOBAHUA (I)I/I3I/I‘ICCKI/IX ﬂBHeHHﬁ, B TOM YHUCJIE IJId IPOBEPKU T'HIIOTE3 U
TMMOJIYYCHUA TCOPETUYECKHUX BBIBOIOB,
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OOBSICHATh HAay4YHbIE OCHOBBI HAaWOOJIee BaXHBIX JOCTHXKECHUI COBPEMEHHBIX TEXHOJIOTHH, Hampumep,
MPAKTHYECKOTO UCIOIb30BAHMS PA3INYHBIX UCTOYHMKOB SHEPIUU HA OCHOBE 3aKOHA TPEBPAIICHUS M COXPAHEHHUS
BCEX U3BECTHBIX BHUIOB YHEPTHH.

Kaxxmas u3 TeM JaHHOTO MOJYIIS BKIIFOYACT SKCIIEPHMEHTAIBHOE UCCIIEIOBAHNE 0000IAIONIEr0 XapaKTepa.
Moyns 3aBeplraeTcs MPOBEICHUEM JUATHOCTUYECKOW M OLEHOYHOW paboThl 3a KypC OCHOBHOI'O OOIIEro
00pa3oBaHuUs.

[lokyMeHT co3faH B anekTpoHHol dopme. Ne 31 ot 27.10.2025. Ucnonuutens: WamceTtamHosa ®.1. . 0 AIEKTPOHHbIA
CtpaHunua 11 u3 25. CTpaHuua cosgaHa: 27.10.2025 12:11 =¥ TATAPCTAH



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIPOI'PAMMBI IO ®U3UKE HA YPOBHE
OCHOBHOTI'O OBIIETO OBPA3OBAHUA

Wzyuenne ¢pu3uky Ha ypoBHE OCHOBHOTO OOIIET0 0Opa30BaHMS HAIPABICHO HA JOCTHXXECHUE JIMYHOCTHBIX,

METAINPECAMETHBIX U IPEAMETHBIX O6paSOBaTeJ’ILHHX PpE3yJIbTATOB.

B pesynbrate usyueHus (U3MKA HAa YPOBHE OCHOBHOTO 00mIero oOpasoBaHus y oOydaromierocs OymyT

chOpMHUPOBAHBI CIEAYIOIINE THIHOCTHBIE PE3YJIBTATHI B YACTH:

1) naTproTHYeCKOro BOCIUTAHUS:

- IPOSIBJICHUE MHTEpeca K KICTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHICKOI (hu3nuecKoil HayKy;

- HIEHHOCTHOE OTHOIICHNE K JOCTHKECHHUSIM POCCHUCKUX YIEHBIX-(DU3UKOB;

2) rpa’KAaHCKOr0 U AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

- TOTOBHOCTbH K aKTHBHOMY Y4acTHIO B 00CYKJJCHUH OOLIECTBEHHO 3HAYUMBIX M 9THYECKUX MPOOJIEM, CBSI3aHHBIX
C IPAaKTUYECKUM MPHUMEHEHNUEM AOCTIKCHNH (pr3nky;

- OCO3HAHHE BaKHOCTU MOPAJIbHO-3THYECKNX IPUHIIUIIOB B ACATEIBHOCTH YIEHOTO;

3) 3cTeTHYECKOr0 BOCITUTAHUS:

- BOCHPHUSATHE ICTETUIECKUX Ka4eCTB (PU3NUECKOM HAYKH: €€ TAPMOHUYHOTO OCTPOSHHMSI, CTPOTOCTH, TOYHOCTH,
JIAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT'0 TIO3HAHHUS:

- OCO3HaHHE LIEHHOCTH (PU3MYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTa IO3HAaHWS MHUpPA, OCHOBBI Pa3BUTHS
TEXHOJIOTUH, BaKHENIIIEN COCTABIIAIOILEN KyJIbTYpbI;

- pa3BHUTHE HAYYHOI1 JTF0003HATENBHOCTH, HHTEPECA K UCCIIeI0BATEIbCKOM AeATEIHHOCTH;

5) hpopmupoBaHus KyJbTYPHI 310POBbS H IMOLMOHAIBHOTO 0/1ar0NOIyYHs:

- OCO3HaHME IEHHOCTH 0e30TacHOro 00pasa KM3HN B COBPEMEHHOM TEXHOJIOTHYECKOM MHPE, BAKHOCTH MPABHII
0€301acHOT0 TOBEACHHUS Ha TPAHCIIOPTE, Ha JIOPOTax, C JJIEKTPHUECKHM M TEIUIOBBIM OOOpYZOBaHHEM B
JAOMAIIHUX YCJIOBUSX;

- c(hopMHPOBaHHOCTH HaBBIKA Pe(ICKCHH, IPU3HAHUE CBOETO MpaBa Ha OIIHOKY M TAKOTO XK€ MpaBa y APYroro
YEJIOBEKa,

6) TPy10BOr0 BOCIIMTAHMSA:

- aKTUBHOE Y4acCTHE B PELICHHH TPaKTHUECKHX 3a/1a4 (B paMKax CeMbH, 00pa30BaTelbHON OpraHu3aluu, ropoja,
Kpast) TEXHOJIOTHYECKON M COIMAIbHOMN HANPaBICHHOCTH, TPEOYIOMNX B TOM YHCIIC U (PU3NIECKUX 3HAHHH;

- MHTEpEC K MPAKTHYECKOMY U3yUEHHUIO MPOPECCHii, CBI3aHHBIX C (PU3UKOII;

7) 3K0JIOTHYECKOr0 BOCTIUTAHMS:

- OpHeHTauusi Ha NMpHUMEHEHHE (U3MUYECKMX 3HAHMH IS PEIIeHHs 3a7ad B OOJACTH OKpY>Karouleld Cpesbl,
TUTAHUPOBAHMS TTOCTYITKOB M OLIEHKH MX BO3MOJKHBIX ITOCIIEICTBUH ISt OKPY KaloIei cpeapl;

- OCO3HaHHeE ITI00AIIFHOT0 XapaKTepa HKOJIOTHUECKUX MPo0IeM U IMMyTel UX pelIeHus;

8) apanTanMu K M3MEHSIOIIMMCSH YCJOBUSIM COLMAJILHOM M NPUPOAHON Cpeabl:

- TIOTPEOHOCTH BO B3aMOIEHCTBHUY IIPH BBHITIOIIHEHUH HCCIIEAOBAHN 1 MPOEKTOB (PM3MIECKON HAIIPABICHHOCTH,
OTKPBITOCTH OIILITY U 3HAHUAM APYTUX;

- IIOBBIIICHUE YPOBHA CBOEN KOMIIETEHTHOCTH YePpe3 NPAKTUUCCKYIO ACATCIIBHOCTD,

- TOTpeOHOCTh B ()OPMUPOBAHUM HOBBHIX 3HAHWH, B TOM 4uclie (OPMYJIMPOBATh WAEH, NMOHATHS, TUIIOTE3BI O
(Gu3nUecKux 00BEKTaX U SABJICHUSX,

- OCO3HaHHe Ae(PUIINTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 0071acTH (PHU3HKH;

- IVIAHUPOBAHNE CBOETO Pa3BUTHUS B IPHOOPETEHUN HOBBIX (PM3UIECKUX 3HAHUI;

- CTpeMJICHHE aHaJIM3UPOBaTh M BBIABIATH B3aWMOCBSI3M HPUPOJBI, OOIIECTBA M 3KOHOMHKH, B TOM YHCIE C
HCTIOBb30BaHUEM (PU3WIECKUX 3HAHWH;

- OIIEHKa CBOMX JICHCTBUI C yUETOM BIMSHUS Ha OKPYIKAIOIIYIO CPELY, BO3SMOXKHBIX TII00QIBHBIX ITOCIIEICTBUI.

METANIPEAMETHBIE PE3YJIbTATHI

B pesynbrare ocBoeHHS POrpaMMBbl 10 (PH3HKE Ha YPOBHE OCHOBHOTO 0011Iero 00pa3oBaHus y 00ydaromerocs

OynyT chOpMHUPOBAaHEI MeTaNpeIMeTHbIE Pe3yabTaThl, BKIIOYAMOIINE TTO3HABATEILHBIE YHUBEPCATbHBIE YIeOHbIC

JIEHCTBUS, KOMMYHHKATHBHBIE YHHBEpCAJIbHBIE ydeOHBIE IEHCTBHSA, PETYSATHBHBIC YHHBEpCAIbHBIC ydeOHBIE
JIEHCTBHS.
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Ilo3naBaTenbHBIC YHHUBEpPCATIbHBIC y4eOHbIE 1eliCTBUSA

Ba3oBble Jlornueckue AeicTBUA:

®  BBIIBIIATH U XapaKTEPHU30BaTh CYIICCTBCHHBIC MPU3HAKN O0BEKTOB (SIBICHUIN);

e  YCTaHABJIMBATh CYIIECTBEHHBIN MPHU3HAK KIACCH(UKALNU, OCHOBAHHMS JUIsI 000OIIEHUS U CPaBHEHNS;

®  BBIIBIITH 3aKOHOMEPHOCTH W IIPOTHBOPEYUsI B pacCMaTpHBaeMbIX (haKTaX, JAHHBIX W HAOJIIOJICHUSX,
OTHOCSIIHUXCSA K (DU3HIECKAM SBICHUSIM;

®  BBIIBIIATH NPUYMHHO-CIIEJCTBEHHBIC CBS3M IIPU M3YYCHUHM (M3MYECKUX SIBJICHHH U IIPOLIECCOB, JeNaTh
BBIBOJIBI C HCIIOJIb30BAHUEM JCAYKTHBHBIX M WHIYKTHBHBIX yMO3aKJIIOYEHHH, BBIIBHIATh I'MIIOTE3BI O
B3aUMOCBSI3SIX (PU3NYECKUX BEIHUHH;

®  CaMOCTOSATENBHO BBIOMPATh CIIOCO0 perieHus y4deOHOW (m3mueckod 3amadn (CpaBHEHHE HECKOJIBKUX
BapUaHTOB pELICHUs, BHIOOp HamOoliee IOAXOMASAIIET0O C Y4YETOM CaMOCTOSATENHHO BBIAEIEHHBIX
KpPHUTEPHEB).

Ba3oBble ucciieoBarejibCKue JeiCTBUA

®  WCIIOJB30BaTh BOIPOCH KAaK MCCIIEA0BATEILCKII HHCTPYMEHT TIO3HAHUS;

®  TPOBOJUTH IO CAMOCTOSITENILHO COCTABICHHOMY IUIAHY ONBIT, HECIOKHBIA (M3MYECKUIl SKCIEPHUMEHT,
HeOOoJIbIIOE NCCIeJ0BaHNEe (PU3NIECKOTO SIBJICHNUS;

o OLICHUBATH HAa MPUMEHUMOCTb U JOCTOBCPHOCTH I/IH(I)OpMaHI/I}O, TOJIYUCHHYIO B XOJ€ UCCICAOBAHUA UITHU
JKCIIEPUMEHTA;

®  CaMOCTOSATENBHO (HOPMYIHPOBATH OOOOMICHHUS M BBIBOJBI TI0 PE3yJIbTaTaM IPOBEAEHHOTO HAOIOACHUS,
OIIbITa, UCCIICAOBAHUA,

e TPOrHO3MPOBATh BO3MOXKHOE JAajlbHeillee pa3BUTHE (U3UUECKHX NPOLECCOB, a TAKKE BBIABHIATH
MPEANOI0KEHHS 00 NX Pa3BUTHHU B HOBBIX YCIIOBHUSX M KOHTEKCTaX.

Pabora c undopmanueii:

® TPUMEHATH Pa3IM4YHbIE METOJbl, MHCTPYMEHTHl M 3alpOChl MU TOHCKE M 0TOOpe MH(OpMaluH WIIN
JAHHBIX C YYETOM MpeII0KEHHON YIeOHOM (hH3MIecKOH 3a/1aun;

®  AHAIM3UPOBATH, CHCTEMATHU3UPOBATH M HMHTEPIPETUPOBATH MH(POPMAIMIO PA3JINYHBIX BHIOB U (OpM
NPe/ICTABIICHHUS;

®  CaMOCTOSITEJIbHO BBIOMPATh ONTHMANbHYIO (GOpMY TNpeicTaBieHHs HHPOPMAIMU U HIUTIOCTPUPOBAThH
penraemMble 3aJa4y HECIOKHBIMH CXEMaMH, ANarpaMMaMy, HHOH TpauKoH 1 UX KOMOWHAIIUSIMA.

KoMMyHHKAaTHBHBbIE YHUBePCAJIbHbIE YUeOHbIE el CTBUS:

e B X0Je 00CYXIeHHsI Y4eOHOro Mmarepualia, pe3yJibTaToB JabOpaTOPHBIX PabOT M HPOEKTOB 3a/1aBaTh
BOIIPOCHI 10 CYLIECTBY 00CYX/1aeMOW TeMBI M BBICKA3bIBATh MJICH, HAIEJICHHBIE Ha PEIICHUE 3aJadl U
HOJIep KaHKUEe OJ1aroXKenaTeIbHOCTH OOIIEHHMS;

o COTIOCTABJIATH CBOU CYXKACHUA C CYXKIACHUAMU APYIUX YHYAaCTHUKOB AUajiora, O6Hapy)KI/IBaTI) pas3jmyue u
CXOJICTBO MO3HIIHH;

®  BBIPAXATh CBOIO TOUKY 3PCHHUS B YCTHBIX M MUCbMEHHBIX TEKCTaXx;

e nyOJMYHO NPEJACTABISTH  PE3YyJbTaThl  BBINOJIHEHHOTO  (DM3MYECKOr0  OMbITa  (IKCIIEPUMEHTA,
UCCIIEJIOBaHMUS, IPOCKTA);

e TIOHMMaTh W HCIOJb30BaTh NPEHMYIIECTBA KOMAaHAHOW M WHAWBUIYaJIbHOW pPabOTHI NMPH PELICHUH
KOHKPETHON (PU3HUECKON POOIIEMBI;

o MpUHUMAaTh LCIINU COBMECTHOH JACATCIbHOCTH, OPraHU30BbLIBATH Z[ef/'ICTBI/IH no eé JOCTHXKCHUIO:
pacrpenensiTh posn, o0CYXIaTh NPOLECCHl M Pe3yJbTaThl COBMECTHOH paboThl, 0000IaTh MHEHHS
HECKOJIBKHX JIIO/IEH;

®  BBINOJHATH CBOIO YacTh PabOTHI, JOCTUras KaueCTBEHHOTO pe3ylibTaTa II0 CBOEMY HAIpPaBIICHUIO U
KOOPJMHUPYS CBOM JIEUCTBHS C APYTMMH WICHAMH KOMaH/IbI;

e OLCHMBATh KadecTBO CBOEr0 BKJIaJa B OOMUH MPOAYKT MO KPUTEPHSAM, CaMOCTOSTEIBHO
c(hopMyITMPOBAaHHBIM YYaCTHHUKAMH B3aUMOICHCTBUSI.

PeryasTuBHbIC yHMBepcaIbHbIe y4eOHbIe AeiiCTBHS
Camoopranusanus:

®  BBIABJIATH NMPOOJEMBI B JKM3HECHHBIX M YYCOHBIX CUTYAIMSX, TPEOYIOIINX JUIA PEIICHHUS (PH3HYCCKIX
3HaHUMH;
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®  OpHEHTHPOBATHCS B PA3IMYHBIX I10X0/aX NPUHATHUS PELICHHUH (MHANBUIYaIbHOE, IPUHSITHE PEILICHUS B
rpynne, NPUHATHE PEIICHNH IPyIIIoN);

®  CaMOCTOSTEIBHO COCTaBIIATH AJITOPUTM PEIIeHHs (PU3NUCCKOH 3a/1a4 HITH TIaHA UCCIIEOBAHMS C yUETOM
MMEIOIINXCST PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBATh MpEATIAaraeMble BapHaHTHI
pelIeHu;

e  jenath BEIOOP U OpaTh OTBETCTBEHHOCTD 3@ PEIICHHE.

CaMOKOHTPO.1b, SMOLHOHATbHBII HHTEJIEKT:

e  aBaTh aICKBATHYIO OLIEHKY CUTYallUd U NpeAaraTh IiaH e€ U3MEHEHMUS;

e OOBSACHATH NPUYUHBI JIOCTIDKEHUS (HEZOCTHXKEHMS) Ppe3yJbTaTOB MIEATCIbHOCTH, JaBaTh OLEHKY
proOPETEHHOMY OTIBITY;

e  BHOCHTbH KOPPEKTHUBBI B [€ATEILHOCTH (B TOM YHMCIIE B XOJI BBITOJHEHUS (PU3UUECKOTO UCCIICJOBAHUS HIIH
NPOEKTa) Ha OCHOBE HOBBIX OOCTOSTEIHCTB, M3MEHUBIIMXCS CUTYalWH, yCTAaHOBJECHHBIX OIIMOOK,
BO3HUKILIUX TPYJHOCTEH;

e  OLICHUWBATh COOTBETCTBHE PE3yJIbTATA LETH U yCIOBHUSM;

e  CTaBUThH ce0st Ha MECTO JPYroro 4ejoBeKa B XOJE CIIopa WM JUCKYCCUHM Ha Hay4YHYIO TeMy, IOHMMAaTh
MOTHBBI, HAMEPEHHS U JIOTHKY APYTOro;

e  TpU3HABaTh CBOE IPaBO HA OMIMOKY NPH pEeIIeHNH (PU3NUECKUX 3a]ad WM B yTBEPXKICHNAX HA HAyYHBIC
TEMBI ¥ TaKOE e MIPaBO IPyroro.

INPEIMETHBIE PE3YJIBTATBI

K koHmy oOyuyeHuss B 7 KJjiacce INpeIMeTHbIE pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpaXkaTbh

c(OpPMHPOBAHHOCTH Y 00YUAIOIIMXCS YMEHHI:

®  WCIIONB30BaTh NMOHATHS: (HU3MUYECKHE M XMMHUYECKHE SBICHUS, HAOJIONCHHE, HKCIIEPUMEHT, MOJEINb,
THIIOTE3a, eNUHULBI PU3MYECKUX BEJIMYHMH, aTOM, MOJIEKYJIa, arperaTHble COCTOsHUS BelecTa (TBEpoE,
KUAKOE, Ta3000pa3Hoe), MEXaHNYECKOe IBI)KCHUE (PaBHOMEPHOE, HEPaBHOMEPHOE, NPAMOIUHEIHOE),
TPaeKTOpus, paBHOACHCTByIOImas cuia, Jaeopmanus (ympyras, IUIacCTHYecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYIBI;

e paznuuarh sBieHus (Au(dy3us, TEIUIOBOE ABWKEHUE YACTUI[ BELIECTBA, PAaBHOMEPHOE IBIDKCHUE,
HEpaBHOMEPHOE JIBIDKCHHE, HHEPLHS, B3aMOJICHCTBIE TEJ, paBHOBECHE TBEPABIX TEI C 3aKPEIUIEHHON
OCBIO BpaIlleHHUs, TIepejada JaBICHNS TBEPIBIMH TEIAMH, XKUIAKOCTAMH U r'a3aMH, aTMOCc(epHOe IaBIeHHE,
IUTaBaHUE Tell, IPEBpaIeHUs] MEXaHHYECKOW PHEPTHH) MO ONMCAHMIO MX XapaKTEepHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, AEMOHCTPHPYIOIINX JJTaHHOE (PU3NUECKOE SIBICHHUE;

®  pPacro3HaBaTh IPOSIBICHWE HM3YYEHHBIX (PU3NYECKHUX SBICHHH B OKpY’KaloOlIeM MHpE, B TOM 4YHCIIE
(u3nveckue ABJICHUS B MIPUPOJE: MPUMEPHI JBIDKEHHS C PAa3IMYHBIMU CKOPOCTSIMH B )KUBOI M HEXXHUBOM
NpUpoJIe, ACHCTBUE CUIIBI TPEHUS B MIPUPOJIE M TEXHUKE, BIMSHHE aTMOC(HEPHOro JIaBJICHUS Ha )KUBON
OpTaHM3M, IUIaBaHWE PbIO, pbIYard B Telie YeJIOBeKa, NPH 3TOM IEPEBOJUTH MPAKTHUYECKYIO 331ady B
y4eOHY10, BBIICIIATh CYIIIECTBEHHbIE CBOICTBA (MMPU3HAKH) (PU3NYECKUX SBJICHUH;

®  OIKMCHIBAThH N3yUYECHHbIE CBOMCTBA TN U (PU3UUYECKHUE SBICHHS, UCIIONB3Ys (H3UYECKUe BEIIMUMHBI (Macca,
00BEM, TIIOTHOCTH BEIIIECTBA, BPEMS, ITyTh, CKOPOCTh, CPEHSASI CKOPOCTb, CHJIa YIIPYTOCTH, CHIIA TSXKECTH,
BeC Tela, CWJa TPEHMs, AaBieHHe (TBEPAOrO Tena, >XKHUIKOCTH, Tasa), BBHITAJIKHUBAIOIIAS CHIIA,
MexaHuveckass paboTa, MOILIHOCTb, IJIEYO CHJIbI, MOMEHT CHIIbI, KO3((GHUIMEHT MOJIE3HOrO IEeHCTBUS
MEXaHN3MOB, KHHETHYECKas M IOTEHIMaJbHas OSHEpIus), NpH OIHCAHWU NPaBHIBHO TPAKTOBATH
(u3MUEeCKUt CMBICIT HCIIONB3YyEMBIX BEJIMYMH, MX OOO3HAYEHHMS W EJUHUIBI (PU3NYECKUX BEIUYHH,
HaxOJMTh (POPMYJIBI, CBS3BIBAIOIIUE JAHHYIO (DM3MUYECKYIO BEJIMUUHY C JPYTHMMH BEJINYNHAMH, CTPOUTH
rpauKy H3Y9ICHHBIX 3aBUCUMOCTEH (PH3WYeCKUX BETHYNH,

®  XapaKTepH30BaTh CBOICTBa Tell, GU3NUECKUE SBICHHUS M IPOLECCHI, UCTIONb3Y S TIPaBHiIa CIOXKEHHS CHII
(Bmosp omHOW mpsiMoit), 3akoH I'yka, 3akoH [lackans, 3akoH ApxmMeza, MPaBWIO PAaBHOBECHS phlyara
(670Ka), «30710TOE MPABUIIO» MEXAaHHUKH, 3aKOH COXPAHEHHS MEXaHWYECKOH SHEpPIrHH, MPH 3TOM JaBaTh
CJIOBECHYIO (DOPMYIIMPOBKY 3aKOHA U 3aIUCHIBATH €0 MaTEMAaTHYECKOE BBIPAXKECHUE;

e  O0BACHATH (pu3MUECKHE SBJICHMS, MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIE M B KOHTEKCTE CHTyalMi
MPaKTHKOOPHEHTHPOBAHHOTO  XapaKTepa: BBIABIATE INPHYUHHO-CICACTBEHHBIE CBSI3U, CTPOWTH
00bscCHEeHHE M3 1—2 JOrMYecKux IaroB ¢ ONopoi Ha 1—2 M3y4YeHHBIX CBOMCTBA (PU3NYECKUX SIBICHHUH,
(u3MUeCcKHUX 3aKOHA MIIM 3aKOHOMEPHOCTH;
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e  pemaTh pacy€THBIC 33a9u B 1—2 JCHCTBUS, UCIONIB3Ys 3aKOHBI ¥ (DOPMYIIBI, CBSI3bIBAOIINE (HHU3NICCKUC
BEJIMYHMHBI: HA OCHOBE aHAJIN3a YCIIOBUS 33]1a4M 3alKUChIBATH KPATKOE YCIOBHUE, OJCTABIIATh (PU3MICCKHE
BEIMYMHEI B (OPMYIBI M NPOBOAUTH PAcUETHl, HAXOIUTH CIPABOYHBIC JaHHBIC, HEOOXOAWMBIC IS
peleHns 3a1a4, OICHUBATh PEATMCTUIHOCTD MOIYYCHHON (PN3NIECKOil BEITMIHHEI;

®  pacro3HaBaTh HPOOJIEMbI, KOTOPbIE MOXKHO PELIMTh NPU MOMOLIM (PU3NYECKUX METONOB, B ONMHCAHHU
UCCIICIOBaHMs BBIIENATh MPOBEpsEeMOe MPEANoNIoKeHHe (TUIOTe3y), pa3anuaTb U UHTEPIPETUPOBAThH
TIOJTYYCHHBINA Pe3yNbTaT, HAXOIUTh OITHOKH B XOJI€ OIIBITA, JIENIATh BRIBOJBI IO €T0 pe3yJIbTaTaM;

® TPOBOIUTH OMBITHl 110 HAOMIOJNCHUIO (HU3MYECKUX SIBICHUH MM (U3UUSCKUX CBOWCTB Tell:
(opMyIMpoBaTh MpOBEpsieMble  MPEAINOJIOKEHHS, COOMpaTh yCTAaHOBKY W3  IPEIUIOKESHHOTO
000pyIOBaHMS, 3aIMUCHIBATH X0/ OMBITA U (POPMYITHPOBATH BHIBOJIBL,

e  BEHINOJHATH NPSIMbIC M3MEPEHHSI PACCTOSHHSA, BPEMEHH, MAcChl Tella, 00bEMa, CHIIBI M TEMIIEPaTypHI C
UCIIOJIb30BAaHUEM aHAJIOTOBHIX M IM(POBBIX NMPHOOPOB, 3alUCHIBATH MOKa3aHHUs NMPUOOPOB C YYETOM
3a/laHHOI a0CONIOTHOM MOTPEITHOCTH H3MEPEHHIA;

e  TIPOBOJAUTH MCCIECNOBAHWE 3aBHCUMOCTH OITHOHN (DM3UUECKON BEITHYMHBI OT IPYTOil C MCIIONB30BaHHEM
MPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO ABIXKYIIETOCS TEJla OT BPEMEHU ABUKEHUS TeJa,
CHJIBI TPEHHSI CKOJIBXKEHUSI OT Beca Tella, KauecTBa 00padOTKYU MOBEPXHOCTEH TeI U HE3aBUCUMOCTH CHIIBI
TPEHHUS OT TUIOIIAAH CONPUKOCHOBEHHS T, CHIIBI YIIPYTOCTH OT YAJTHHEHUS MPY KAHBI, BHITAIKUBAIOMICH
CHJIBI OT 00BEMA MOTPYKEHHON YaCTH Tejla U OT MIIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTH OT MJIOTHOCTH
Tena, OT ITyOMHBI, Ha KOTOPYIO MOTPYXKEHO TEJ0, YCIOBUIl ITaBaHUs TeJl, yCIOBUH paBHOBECHS phlyara u
OJIOKOB), yY4acCTBOBaTh B IUIAHMPOBAHWH YUEOHOTO HCCIICIOBAHHSA, COOMPATh YCTAHOBKY W BBITIONHATH
U3MEpeHUs, CIedys NPEeNoXKCHHOMY IUIaHy, (PUKCHpOBATh pPe3ybTaThl IONYYCHHOW 3aBHCHMOCTH
(u3MYEeCKUX BEJMYMH B BHJE NPEAJIOKEHHBIX TaOIMI U rpadUKOB, JIeNaTh BBHIBOJBI IO PE3yJbTaTaM
HCCIICIOBaHMUS;

®  TPOBOJUTH KOCBCHHBIC M3MEPCHUS (PU3NUCCKUX BEIHYHMH (TUIOTHOCTH BEIIECTBA YKUIKOCTH M TBEPIOTO
TeNa, CHJia TPEHHsS CKOJBXKEHHs, MaBIE€HHE BO3[AyXa, BBITAJKUBAIOIIAs CHIA, ACHCTBYIOIIas Ha
NOTPYKEHHOE B JKUJKOCTH TEJIO, KOA(PQUIMEHT MOJIE3HOr0 NEHCTBHS NPOCTHIX MEXaHH3MOB), CIEIys
MIPEIO’KEHHO HHCTPYKIUU: TIPH BEITIONTHEHUH N3MEPEHUN COOMPATh SKCIICPUMEHTANBHYIO YCTAaHOBKY U
BBIUUCIIATH 3HAUYCHUE UCKOMOM BETMYHHBI,

e  coOmronaTh NpaBUiIa TEXHUKK 0€30MacHOCTH NpH paboTe ¢ 1abopaTopHbIM 000PYIOBaHHEM;

®  yKa3bpIBaTh NMPHUHIUIBI JEHCTBUSA MPUOOPOB U TEXHUIECKUX YCTPOMCTB: BECHI, TEPMOMETp, THHAMOMETD,
coolmaromuecs cocybl, 6apoMeTp, phlvar, IIOABMKHBIN U HETIOIBUKHBIN 0JI0OK, HAKIIOHHAS ITIOCKOCTE;

e  XapaKTepu30BaTh NPUHIMIEI ACUCTBUS N3yUYEHHBIX IPUOOPOB U TEXHUUYECKUX YCTPOMCTB C OTIOPOH Ha MX
onucaHus (B TOM YHCJE: MOIIIAITHUKY, YCTPOHCTBO BOAOMPOBO/A, THAPABIMYCCKIHA MPEecc, MaHOMETP,
BBICOTOMEp, TOPIIHEBOI HACOC, apeoMETp), UCIIONB3Ysl 3HAHHUS O CBOHCTBaX (PH3MYECCKUX SBICHUHA U
HEO0XO0IUMbIe (PU3NUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

e TIPUBOAWTH IPHUMEpPH (HAXOAWTH WHPOPMALMIO O TpUMepax) MPAKTHIECKOTO HCIOIb30BAHUS
(m3MYecKUX 3HAHWHA B TIOBCEIHEBHOW JKU3HHU JJs oOecledeHus Oe30MacHOCTH TPH OOpalIeHHUH C
npubopaMH W TEXHHYECKUMH YCTPOWCTBAMH, COXPAaHEHHMS 3/0pOBbSI M COOJIOACHUS HOPM
HKOJIOTHUYECKOT0 TIOBEJICHUS B OKpYXKAroIIei cpene;

®  OCYHIIECTBIATH OTOOpP UCTOYHHUKOB WHPOpPMANUHU B VIHTEpHETE B COOTBETCTBHUH C 33JaHHBIM ITOMCKOBBIM
3allpoCcOM, Ha OCHOBE HMMEIOMIMXCS 3HAHWHA M MYTEM CPaBHEHUS PA3IMYHBIX HCTOYHUKOB BHIICISATH
uHpopManuio, KoTopas SBJISETCS IPOTHBOPEUYNBON HIIH MOXKET ObITh HEJJOCTOBEPHOA;

®  HCIOJB30BaTh NPHU BHIOTHCHWH YYEOHBIX 3aJaHAN HAayYHO-TIONMYJBIPHYIO JIUTEPATYpy (PU3UIECKOTO
COJIepKaHWs, CIIPaBOYHBIC MaTEPHANEI, pecypchl ceT HTepHeT, BIaaeTh IpuEMaMi KOHCIICKTHPOBAHUS
TeKCTa, mpeoOpa3oBaHus HHPOPMALUU U3 OJHOW 3HAKOBOH CHCTEMBI B JIPYTYIO;

® Co3/1aBaTh COOCTBEHHBIE KpaTKWE MUCHbMEHHBIE W YCTHBIE COOOINEHUS Ha OCHOBE 2—3 HCTOYHUKOB
nHopManuy (U3MYECKOTO COAEp)KaHUsS, B TOM YHCIE MyOJIMYHO JelaTh KpaTKue COOOLICHUsS O
pe3yipTaTax MPOEKTOB MM YYEOHBIX HCCIICHOBAHHWNA, IPH 3TOM I'PaMOTHO HCIIOJIB30BaTh W3YYEHHBIN
MOHATHIHBIA anmapar Kypca (U3UKH, COMPOBOKAATH BRICTYIICHNE MTPE3eHTAIUEH;

e IpH BBINOJIHCHUH YYEOHBIX IPOCKTOB M HCCICIOBAaHUM paclpelensTh OOsS3aHHOCTH B TpyIIE B
COOTBETCTBUHU C IOCTABJICHHBIMHU 3aJladyaMHM, CIEAUTH 32 BBIOJHEHUEM IUJIaHa JACWCTBHIA, aJIeKBaTHO
OIICHMBATh COOCTBEHHBIH BKJIaA B JCATEIBHOCTh TPYIIBI, BBICTPAMBAaTh KOMMYHHUKAaTHBHOE
B3aUMO/JICICTBUE, YUUTHIBASI MHEHHE OKPYKAIOIIHX.

K xoHmy o0OydeHus B 8 KJacce mpeIMETHBIE pe3yJabTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpaXkaTh

c(hOPMHUPOBAHHOCTH Y O0YHAIOIINXCS YMEHHNA:
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e  LCHOJB30BATh IOHATUS: MACCa U pa3Mepbl MOJIEKYJI, TEIUIOBOE ABMKEHUE ATOMOB U MOJIEKYJI, arperaTHble
COCTOSIHMSI BEILECTBA, KPUCTAUIMYECKHE M aMOp(HbIe Tella, HACHIIICHHBI M HEHACHILICHHBIH map,
BIQXHOCTh BO3JyXa, TEMIIEpaTypa, BHYTPEHHSAA OSHEPIUA, TEIUIOBOM IBHIATENb, 3JICMEHTAPHBINA
3NMEKTPUYECKHUHN 3apsif, JEKTPHUECKOE M0JIe, IPOBOJHUKH U ANICKTPUKH, IIOCTOSHHBIHN 3IEKTPUIECKUH
TOK, MarHUTHOE I10JIE;

e pa3nuyaTh SABJICHMA (TEIJIOBOE pACHIMPEHHE U CXKaTue, Temsonepeaaya, TEIUIOBOe paBHOBECHE,
CMa4yMBaHWE, KalWULIPHBIC SBICHUS, WCHAPEHHE, KOHACHCAIWsA, IUIABICHHE, KPHCTAJUIN3aINs
(oTBepaeBaHuE), KUIIEHUE, TeIUIoNepeiada (TeMI0NPOBOIHOCTh, KOHBEKIUS, U3JIyUeHHE), JICKTPU3aIs]
TeJl, B3aUMOJeHCTBUE 3apAI0B, AEUCTBHS IIEKTPUUECKOro TOKa, KOPOTKOE 3aMbIKaHUE, B3aUMOAEHCTBHE
MarHuToB, JEHCTBHE MAarHUTHOTO IOJSI Ha MPOBOJHHUK C TOKOM, 3JEKTPOMArHUTHAS HWHAYKOHUS) IO
ONMCAaHUIO MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OINBITOB, AEMOHCTPHUPYIOIIMX JaHHOE (PHU3NYECcKOoe
SIBJICHUE;

®  DPacro3HaBaTh IPOSIBICHUEC HM3YYCHHBIX (DU3MYECKUX SBICHUN B OKPYKAlOIIEM MHpE, B TOM YHCIE
(usmuecKkre SABIEHHUS B NPHUPOAE: MOBEPXHOCTHOE HATSDKCHHWE M KaNWUIAPHBIC SBICHUS B IPHUPOC,
KPHCTAJUIBI B IpUpoie, u3nydenne ColiHIa, 3aMep3aHie BOZOEMOB, MOPCKUE OpH3bI, 00pa30BaHUE POCHI,
TyMaHa, WHes, CHera, 3JEeKTPHYECKHE SBJICHUS B arMocgepe, 3JIEKTPUYECTBO >KUBBIX OPraHU3MOB,
MarHuTHOE 1ojie 3eMiH, JApeid MOIIOCOB, PO MATHUTHOTO IOJS UIS JKU3HH Ha 3emIe, MOJIIPHOE
CHSIHUE, TIPH 3TOM IIEPEBOJUTH MPAKTUYECKYIO 3a/1auy B Y4€OHYI0, BBLICIATH CYLIECTBEHHbIE CBOMCTBA
(npu3HaKyM) GU3MYECKUX SBICHHIH;

e  ONHUCHIBATh HM3YYCHHBIE CBOICTBA Te€l M (U3WUECKUE SBICHMS, HCIONB3Ys (DU3NUCCKHE BEIMYHMHBI
(Temmepatypa, BHyTPEHHSISI 9HEPIUsl, KOJIMYIECTBO TEIUIOTHI, yeIbHAS TEIUIOEMKOCTh BELIECTBA, Y IeIbHAs
TEIUIOTA IUIABJICHUS, yJeNbHAas TEIUIOTa IapooOpa3oBaHUs, yAelbHas TeIJIOTa CrOpaHUs TOIUIHBA,
KO3((HUINEHT TMOJE3HOr0 JACHCTBUS TEIUIOBOM MAIIMHBI, OTHOCHTENBHAs BIIAXXHOCTh BO3IyXa,
3NMEKTPUUECKHUHN 3apsif, CHIIa TOKA, SJIEKTPHIECKOE HANPSDKEHUE, CONPOTUBIICHHE TIPOBOTHHKA, YACTHHOES
COTIPOTHBIICHHE BEIIEeCTBa, paboTa M MOIIHOCTh 3JIEKTPHYECKOTO TOKa), MPH OMHCAHUH IPABUIHHO
TPaKkTOBaTh (DU3UUECKHH CMBICI HCIOJIB3yEMBIX BEIWYMH, O0O3HAUYEHHsS W CIUHUIBI (U3MYECKUX
BEJINYMH, HAXOIUTH (POPMYJIbI, CBI3BIBAIOIINE JAHHYIO (GH3MUIECCKYIO BEIHINHY C IPYTUMHU BEITHIUHAMH,
CTPOUTD TPa)MKU U3YyUSHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUUUH;

®  XapakTepu30BaTh CBOWCTBA Tell, (U3NYECKUE SBJICHUSI M MPOLECCHI, HCIOJIb3Ys OCHOBHBIC MOJIOKCHUS
MOJIEKYJISIPHO-KHUHETHIECKOH TEOPUH CTPOEHHS BEINECTBA, MNPHHIWI CYNEPIO3UIHUU ToNe (Ha
Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHUsI 3apsa, 3akoH OMa Juisl ydacTka 1enu, 3akoH Jxoyns—/Ienna,
3aKOH COXPAaHEHHs PHEPTUH, MPU 3TOM [aBaTh CIOBECHYIO (POPMYJIMpPOBKY 3aKOHA M 3aIllUCHIBATh €0
MaTeMaTHYeCKOe BBIPaXKCHNUE;

e OOBACHATH (U3MUYECKHE NPOLECCHl M CBOWCTBA TeJ, B TOM 4YHCIE M B KOHTEKCTE CHTyaIlui
MPAaKTUKOOPUEHTHPOBAHHOTO  XapakTepa: BbIIBIATh NPUYUHHOCIEACTBEHHBIE CBA3HM, CTPOWTH
00bsiCHEHUE M3 1—2 JOrMYecKuX IaroB ¢ Onopoi Ha 1—2 U3y4eHHBIX CBOICTBA (hU3MUECKHUX SBICHUI,
(hm3MUECKHX 3aKOHOB WJIN 3aKOHOMEPHOCTEH];

e  pemiaTh pacu€THbIC 33/1a4M B 2—3 eiCTBHS, UCIOIB3Ysl 3aKOHBI U ()OPMYJIbI, CBSI3bIBAIOIINE (U3NYECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a yCJIOBHS 3aJaul 3aIllUCBIBATh KPATKOE YCIOBHUE, BBIBIATH HEIOCTATOK
JAHHBIX JUISl peIeHNs 3aa9H, BEIOMpaTh 3aKOHBI ¥ (JOPMYIIbI, HEOOXOAUMBIE IS €€ PelIeH s, IPOBOANTD
pacd€Thl ¥ CpaBHUBATh MOIyYSHHOE 3HaYCHHE (PU3NUECKOI BETMYNHBI C N3BECTHBIMH JAHHBIMH;

®  pacro3HaBaTh NPOOJEMbI, KOTOPHIE MOXXHO PELIMTh MPH MOMOIIM (HU3MYECKUX METOJOB, UCIIOJIb3YS
OIIMCaHNEe HMCCIICI0BAHMSL, BBIICIIATH MPOBEPSIEMOE MPEIIIONI0KEHNE, OLICHUBATh MTPABMIIBHOCTD MOPSIIKA
MPOBEICHUSI NCCIIEIOBAHMS, IENIaTh BHIBOIBI;

®  TIPOBOJUTBH OIIBITHI 110 HAOJIOICHHIO (PM3MUYECKUX SIBICHUH WM (PU3NYECKUX CBOMCTB Tell (KaluUIIpHbIC
SIBJICHHS, 3aBUCUMOCTD JIaBJICHHUS BO3IyXa OT €ro 00b&Ma, TeMIIepaTypsl, CKOPOCTH IPOIIECCa OCTBIBAHUS
W HarpeBaHWsl MpH HWIIyYCHWH OT [BETa M3JIydaromleil (IOrJomaromeii) MOBEepXHOCTH, CKOPOCTh
WCTapeHHsT BOJBI OT TEMIIEPATyphl KHUAKOCTH M IUIOMAAHW €€ TMOBEPXHOCTH, JIEKTpH3alus Tel M
B3aMMOJICHICTBHE D3JEKTPHUUECKUX 3apsIOB, B3aWMOJCHCTBHE ITOCTOSTHHBIX MAarHUTOB, BH3yalW3alIlis
MAarHUTHBIX N0JIEH HOCTOSSHHBIX MarHUTOB, AEUCTBHSI MATHUTHOTO MOJI HAa IPOBOJHUK C TOKOM, CBOMCTBA
9JIEKTPOMAarHuTa, CBOWCTBA OJJIEKTPOABMIATENS IOCTOSHHOTO TOKa): (OPMYJIHPOBAaTh IPOBEPSEMbIE
MIPEIIONI0XKEHHUs], cOONPaTh yCTAaHOBKY M3 MPEIOKEHHOTO OOOPYIOBaHUS, OMHCHIBATH XOJ| OIBITA U
(hopMyaHpOBaTH BHIBOMIBI;
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®  BBINOJHATH MNpPSIMbIE W3MEPEHUS TEMIEPAaTypbl, OTHOCUTEIBHOW BIIAKHOCTHM BO3JyXa, CHJIBI TOKa,
HAaIpsHKEHUS C MCIO0JIb30BAHNEM aHAJIOTOBBIX MPUOOPOB M JATYMKOB (PM3MUECKUX BEIWYHMH, CDABHUBATH
Pe3yIbTaTHI U3MEPEHUH ¢ YIETOM 3aJaHHOW aOCOIIFOTHON TOTPEITHOCTH;

e TIPOBOJIUTH HCCIEIOBAHWE 3aBUCHMOCTH OJHON (PM3MYECKOW BENWYMHBI OT APYTOH C HCIOIb30BAaHUEM
NPSMBIX U3MEPEHHH (3aBUCUMOCTh COIIPOTUBIICHHS TPOBOAHUKA OT €r0 JJIMHBI, IUIOMIAAH MONEPEYHOrO
CEUCHHUS U yNEJIBHOTO COIPOTUBIICHHS BELIECTBA MPOBOHHUKA, CHIIBI TOKA, HIYILET0 Yepe3 IPOBOIHHK,
OT HAaNpsDKCHHS HA IIPOBOAHHUKE, HCCICAOBAHUE IIOCIENOBATEIBHOTO M MApaUICIIbHOTO COCAWHEHUH
MPOBOJIHMKOB): IUIAHKUPOBATh HCCIEIOBAaHHE, COOMpPATh YCTAaHOBKY M BBINOJNHATH HW3MEPEHHMS, CIEIys
NPEe/IOKEHHOMY IIIaHy, (MKCHPOBAaTh pE3yJbTaThl IIOJyYEHHOM 3aBHCUMOCTH B BHJE TaOIUIl U
rpaduKoB, AETATh BEIBOABI IO PE3yIbTATaM HCCIICTOBAHS;

e TPOBOAUTH KOCBEHHBIE HM3MEPEHHs (U3MUECKUX BEIWYHH (YyAENbHAas TEIUNIOEMKOCTh BEIIECTBA,
COINPOTHUBJICHHE TIPOBOJHMKA, paboTa M MOIIHOCTb JJEKTPUYECKOTO TOKA): IUIAHUPOBATh M3MEPEHHS,
coOMpaTh FKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAYS! IIPEATI0KEHHON HHCTPYKINH, ¥ BEIYHCIIATH 3HAUCHHE
BEJINYNHBI;

e  coOuronaTh NpaBuUiIa TEXHUKK 0€301acHOCTH NpH paboTe ¢ 1abopaTopHBIM 000PYIOBaHHEM;

®  XapakTepH30BaTh MPHHIUIIEI AEHCTBUS N3yYEHHBIX IPHOOPOB M TEXHUUECKHUX YCTPOWCTB C OMOPOH Ha X
omucaHus (B TOM 4YHCJIE: CHCTEMa OTOIUICHHS IOMOB, THTPOMETp, IapoBas TypOHHA, aMIIepMeTp,
BOJIbTMETP, CYETYUK ODJICKTPUYECKOW DHEPrHH, 3JEKTPOOCBETUTENbHBIE NPHOOPHI, HarpeBaTelbHbIC
INEKTPONIPUOOPBI (NPUMEPHI), IIEKTPHUUYECKHUE MNPETOXPAHHUTEINH, 3JIEKTPOMArHUT, 3JIEKTPOJBHUIaTeNb
MIOCTOSIHHOTO TOKa), HCIONIB3YsI 3HAHNS O CBOMCTBaX (PM3WYECKUX SBICHUN M HEOOXOAMMBIE (PU3NIECKHE
3aKOHOMEPHOCTH;

®  pacro3HaBaTh IPOCThIE TEXHUYECKHUE YCTPOWCTBA W M3MEPHUTEIbHbIE MNPUOOPHI IO CXeMaM H
CXEMaTHYHBIM PHCYHKaM (KHAKOCTHBIH TEPMOMETp, TEPMOC, INICHXPOMETp, THTPOMETp, IBHIATEIh
BHYTPEHHETO CTOpaHUs, 3JIEKTPOCKOIl, PEOCTaT), COCTABIATH CXEMBl JJIEKTPHUECKHX IIeNe ¢
MOCJIC/IOBATENIbHBIM U MapauIebHBIM COSIUHEHHEM DJIEMEHTOB, pas3jiduasl YCJIOBHbIe 00O3HaueHHMs
9JIEMEHTOB 3JIEKTPUUECKUX LICHeH;

e TPUBOAWTH TpHUMEPHl (HAXOAWUTH HWH(POpPMAIMIO O TNPUMEPax) NPAKTHIECKOTO HCIOIb30BaHMS
(hU3MYeCKUX 3HAHWKA B TIOBCEJHCBHOW JXU3HHU s OOccredYeHHs OC30MacHOCTH NPH OOpAIICHUU C
npubopaMu ¥ TEXHHYECKUMH yCTPOMCTBAMH, COXPAHEHHS 3[J0pPOBbsl M COOJIOJEHHS HOPM
9KOJIOTMYECKOTO MOBEJCHUS B OKpYXKaloIIei cpexe;

e  OCYNIECCTBIATH MOMCK MH(MOPMALMH (U3NIECKOTO cojepkaHus B VHTepHEeTe, Ha OCHOBE MMEIOIIHXCS
3HaHUH U MyTEM CPaBHEHMs JOTIOJHUTEIBHBIX HCTOYHUKOB BBIIENSATh MH(OPMALIMIO, KOTOPAs SBISETCS
MPOTHUBOPEUYHBON HII MOXKET OBITH HEJIOCTOBEPHOIA;

®  HCIIOJB30BaTh IPH BBHINOJHEHHHM YYEeOHBIX 3aJaHWil HAyYHO-TOMYJIAPHYIO JHMTEpaTrypy (GH3HYECKOTo
COJIeprKaHusl, CIIPABOYHbIE MaTEPUAIIBI, peCypChl ceTr MHTepHeT, BllaieTh IpHEMaMH KOHCIIEKTHPOBAHHMS
TeKCTa, mpeoOpa3oBaHus HHPOPMALUU U3 OJHONM 3HAKOBON CHCTEMBI B JIPYTYIO;

e co3JaBaThb COOCTBEHHBIE NHCHMEHHBIE M KpaTKHE YCTHBIE COOOIIeHHWs, 0000mas uHpopMmManuio u3
HECKOJIbKUX UCTOYHHMKOB (PM3MYECKOTO COJICPIKAHMsI, B TOM YHUCIE MyOINYHO MPEACTABIATh PE3YJIbTAThI
MPOEKTHOM WIJIM HCCIE0BAaTENbCKOM AEATENbHOCTH, IPH 3TOM T'PaMOTHO HCIOJIB30BAaTh HM3yUCHHBIN
MOHATUHHBIN anmapar Kypca (GU3HKH, COIPOBOX/ATh BHICTYIIIICHUE IIPE3CHTAINEH;

e 1pU BBHIIOJHEHHHM Y4YEOHBIX IPOEKTOB M HCCIENOBaHMH (DU3MUECKHX MPOLECCOB paCIpeneNsiTh
005I3aHHOCTH B IPYIIIE B COOTBETCTBUH C MOCTABJICHHBIMH 33/1a4aMH, CJICJUTh 32 BBIIIOJIHEHUEM ILIaHa
JEWCTBUI M KOPPEKTUPOBAThH €0, a/IKBAaTHO OLICHWBATh COOCTBEHHBII BKJAJ B JESATEIBHOCTh IPYIIIIHI,
BBICTPaNBaTh KOMMYHHUKaTHBHOE B3aHMOJICHCTBHE, MTPOSIBIISSI TOTOBHOCTD pa3periaTh KOH(IUKTHI

K xoHiy obOydeHuss B 9 KkJjacce INpeaMeTHBIE pe3yibTaThl Ha 0a30BOM YpPOBHE IOJDKHBI OTPakaTh

c(OPMHUPOBAHHOCTh Y 00YUAIONIMXCS YMEHH:

®  HCIIONB30BaTh IOHATHA: CHCTEMa OTCU€Ta, MarepuajbHAsh TOYKA, TPAEKTOPHs, OTHOCHTEIHLHOCTh
MEXaHHYECKOro ABMXEHUs, nedopmauusi (ynpyras, IUlacTHYEcKas), TPEHHE, LEHTPOCTPEMHUTENbHOE
YCKOpEHHE, HEBECOMOCTb W MEpPerpy3KH, LEHTP TSDKECTH, aOCONIOTHO TBEPAOE TENO, HEHTP TIKECTH
TBEPAOTO Tena, paBHOBECHE, MEXaHWYECKHe KojieOaHWs W BOJHBI, 3BYK, MH(Pa3ByK M YyIbTPa3BYK,
3JIEKTPOMAarHUTHBIC BOJIHBI, IIKajJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JAIBbHO30PKOCTH,
CIEKTPBI UCITyCKaHUs U MOTJIOLICHUSI, altb(a, OeTa- 1 raMMa-H3JIydeHUst, H30TOMbI, SAepPHAs SHEPIreTHKa;

e  paznMYaTh SIBJICHUS (PaBHOMEPHOE M HEPaBHOMEPHOE INPSIMOJIMHEHHOE IBIKEHHE, PaBHOYCKOPEHHOE
NpSIMOJIMHEHHOE JABHMXKEHHE, CBOOOJHOE TMaJeHHE TeJI, PABHOMEpPHOE JABWKEHHE 110 OKPY)XXHOCTH,
B3aUMO/ICHICTBUE TeJl, PEAaKTHBHOE JIBWKEHHE, KOJIeOaTeIbHOE ABIKEHHE (3aTyXalolIKe 1 BbIHYK/ICHHBIE
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Kosie0aHus), pe30HAHC, BOJHOBOE ABMIKEHHE, OTPaXEHHE 3BYKa, NMPSIMOJIHMHEHHOE paclpocTpaHEeHUE,
OTpakKeHHE M TPEJIOMIICHHE CBETa, [I0JHOE BHYTPEHHEE OTPAKEHHE CBETa, pasjioxKeHHe Oesoro cBera B
CIEKTP M CJIOKCHHE CIEKTPAIbHBIX I[BETOB, IUCIEPCHSI CBETa, C€CTECTBEHHAS PaJHOAKTHBHOCTb,
BO3HMKHOBEHHE JINHEHYATOTO CHEKTPA U3JTyUCHNS) 1T0 ONMCAHUIO UX XapPAKTEPHBIX CBOMCTB M HA OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIMX JaHHOE (PU3NUECKOE SIBIICHUE;

®  pacro3HaBaTh IPOSIBJICHUE H3YyUCHHBIX (DM3UUECKHUX SIBJICHUH B OKpY)KalolleM MHUpe (B TOM YHCIIE
¢usmueckue SBICHUS B NPHPOJE: NPHINBBI U OTIHMBBI, ABIWXKEHHE IUTaHeT CONHEYHOH CHCTEMBI,
PEaKTHBHOE JBW)KEHHE JKUBBIX OPTraHM3MOB, BOCIPHATHE 3BYKOB >KHBOTHBIMH, 3EMIIETPSICCHUE,
celficMMYecKUe BOJIHBI, IyHaMH, 9XO, L[BETA TeJ, ONTHYECKHE SIBJICHHS B NPHUPOJE, OMOJIOTHUECKOE
JIeHCTBHE BUANMOTO, YIIBTPa(hHOIETOBOTO M PEHTTE€HOBCKOT'O M3TIYUCHHUH, €CTECTBECHHBIA paIHOAKTHBHBIH
(hoH, KOCMUYECKHE Ty4H, PAANOAKTHBHOE H3ITyI€HHE IPUPOAHBIX MHHEPAIIOB, ICHCTBHE PAJHOAKTUBHBIX
M3JTyYeHUI Ha OPraHU3M YEJIOBEKa), IPU STOM MEPEBOANUTH MPAKTHYECKYIO 331a4y B y4eOHYIO, BBIACIATh
CyIIecTBEHHBIC CBOICTBA (TIPU3HAKH) (GPUINICCKUX SBIICHUI;

e  ONHUCHIBATh HM3YYCHHBIE CBOICTBA Te€d M (U3WUECCKUC SBICHMS, HCIONB3Ys (DU3NUECKHE BEIMYHHBI
(cpenHsis 1 MIHOBEHHAsi CKOPOCTH Tejla INPH HEpaBHOMEPHOM ABMKEHHH, YCKOpEHHE, IepeMelIeHuE,
My Th, YIJIOBasi CKOPOCTh, CHJIa TPEHUS, CHJIa YIPYTOCTH, CHJIa TSHXKECTH, yCKOpEHHE CBOOOIHOTO NaIeHus,
BEC TEJIa, UMILYJIbC TeNa, UMITYJIbC CHIIBI, MEXaHUIECKass paboTa M MOIIHOCTh, MOTEHINAIbHAS SHEPT UL
Tela, MOJHITOTO HaJl TOBEPXHOCTHIO 3€MITH, MOTEHIINANbHASI SHEPTHsI CYKATOW MPY>KUHBI, KHHETHYECKAst
OHEPIusd, MojIHasgs MCXaHN4ICCKasd SOHEPIru-d, Nepruoa 1 4actoTa KOHCGaHHﬁ, JJIMHA BOJIHBI, TPOMKOCTD 3BYKa
Y BBICOTA TOHA, CKOPOCTh CBETa, OKA3aTelb IPEITOMIICHHUS CPEJIbI), TPH ONMMCAHUH ITPABIIIBHO TPAKTOBAThH
(bu3MUECKHI CMBICI HCIIOJIB3YEMBIX BEJIMUUH, 0003HAUECHUSI U ANHHUIBI PU3MIECKUX BEIMIHMH, HAXOJUTh
(hopMyIibl, CBA3BIBAIONINE JTAHHYIO (DU3UUECKYIO BEJIMYUHY C APYTMMH BEJIWYMHAMH, CTPOUTH IpauKu
M3YYECHHBIX 3aBHCUMOCTEH (PU3NUECKHUX BEIHYNH;

e  XapaKTepH30BaTh CBOWCTBA TeJ, (U3MUECKHE SBICHHUSA M IPOIECCHI, MCIOJB3YysS 3aKOH COXPAaHCHHUS
OHEPIruu, 3aKOH BCEMHUPHOI'O0 TATOTCHUA, NPUHOHUII CYHNEPIO3UIUN CUJI, NPUHIOUII OTHOCUTCIBHOCTHU
FaJ'II/IJ'IeH, 3aKOHBbI HI)IOTOHa, 3aKOH COXpaHCHHUS UMITYJIbCA, 3aKOHBI OTPaXCHUA U MPECIOMIICHUSA CBETA,
3aKOHBI COXPAaHEHMS 3apsJOBOTO M MAacCOBOTO HYHCEN MNPU SACPHBIX PEaKIHAX, NMPH 3TOM JaBaTh
CJIOBECHYIO (hOPMYIIMPOBKY 3aKOHA U 3alUCHIBATH €0 MaTEMaTHYECKOE BhIPaKEHHE;

e OOBACHATH (PHU3MUYCCKUE MPOIECCHI M CBOMCTBA Tel, B TOM UYHCIC M B KOHTEKCTE CHTYyalui
MPaKTHKOOPUEHTUPOBAHHOTO  XapakTepa: BbUIBISATE PUYMHHO-CICACTBCHHBIC CBS3H, CTPOUTH
00BsiCHeHHE U3 2—3 JOTHYECKUX IIarOB C OMOPOU Ha 2—3 M3YUYCHHBIX CBOHCTBA (YM3WYCCKHUX SIBICHHA,
(hM3MYIEeCKUX 3aKOHOB MIIM 3aKOHOMEPHOCTEH;

e pemaTh pacuéTHBIC 3a/audl (ONMpAOLINEcss Ha CUCTEMY M3 2—3 ypaBHEHWIl), HCIOJIb3Yysl 3aKOHBI U
(opMytbl, CBsI3BIBarONINE (DU3NYECKHE BEIWYMHBI: Ha OCHOBE aHAJIM3a YCIIOBHS 3a7add 3allUCHIBATH
KpPaTKOC YCJIOBHE, BBIABJIATL HEAOCTAIOMINE HUIIHA HU30BITOYHEIE JaHHBIC, BI)I6I/IpaTB 3aKOHbI U (bOpMyJ'IBI,
HeO6XOI[I/IMI)Ie JJId pe1ICHus, IMPOBOANUTH pacqéTm 1 OUCHUBATH PCATTUCTUYHOCTD IMOJYYECHHOT'O 3HAYCHU A
(hu3MUECKO BEINYNHEI;

L4 pacno3HaBaThb HpO6J’IeMBI, KOTOPBIC MOXHO PCIIMTHL MPU IMMOMOIIH (I)I/I3I/ILIeCKI/IX METOOO0B, UCIIOJB3Yys
OIMMCAHUE UCCIICAOBAHUS, BBIACIATH IMTPOBEPACMOC MPEANIOI0KECHUEC, OLICHNBATDL MMPABUIIbHOCTH IMOPAAKA
MPOBEICHUSI NCCIIEJOBAHMS, JIENIaTh BHIBOBI, HHTEPIPETHPOBATh PE3YIIbTaThl HAOIIOACHUI U OIIBITOB;

®  TIPOBOJUTH OMBITHI 10 HAOMIOAEHHIO (U3MUYECKHX SIBICHUH WM (U3HMUECKHX CBOMCTB Tel (M3ydeHHE
BTOpOTro 3akoHa HploTOHA, 3aKOHA COXPaHEHUsI DHEPTHHU, 3aBUCHMOCTb TIepHoJia KOJIeOaHHUH MTPYKUHHOTO
MasiTHHKA OT Macchl rpy3a M KECTKOCTH MPY>KHHBI 1 HE3aBUCHMOCTh OT aMIUIUTYAbl MaJIbIX KOJIeOaHuH,
NPSIMOJIMHEHHOE paclpoCTPaHEHNE CBETA, Pa3JIOKeHHEe Oelloro cCBeTa B CHEKTp, M3YdYEHHE CBOWCTB
HU300paKeHHS B TUIOCKOM 3€pPKaJie M CBOMCTB U300paskeHHs IIpeMEeTa B COOUpAIOIIeH JHH3€e, HAOI0ACHNE
CIUIOIIHBIX M IMHEHYaTHIX CIICKTPOB HBHy‘IeHI/IH)Z CaMOCTOATCIIBHO COGI/IpaTB YCTaHOBKY U3 HU30BITOYHOTO
Habopa 000py10BaHMs, OIIMCHIBATH X0/ OIBITA M €r0 PE3YJIbTaThl, (OPMYIHPOBATH BHIBOJIBI;

®  TIPOBOJUTH NPH HEOOXOANMOCTH CEPHUIO MPSIMBIX N3MEPEHUH, OIIPEAEIIss CpelHee 3HaYUeHUE U3MepsieMon
BEeNMYHHBI ((POKYCHOE pPaCcCTOSIHHE COOHMparoleil JTMH3bI), 000CHOBBIBATH BHIOOpP crmocoba M3MepeHus
(u3MepuTenbpHOTO IPHOOPA);

®  TIPOBOJUTH HCCIIEJOBAHHUE 3aBUCUMOCTEN (PM3UUECKUX BEIMUYHMH C MCIIOIb30BAaHUEM NPSIMBIX M3MEPEHHH
(3aBUCHMOCTB TIyTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JBIDKCHHH 0€3 HadaJlbHOW CKOPOCTH, HEepHOaa
KoJIeOaHUIT MaTEMAaTHYECKOr0 MasTHHKA OT JJIMHBI HUTH, 3aBUCHUMOCTHU yTJIa OTPAXKCHHUA CBETa OT yIJja
MajJeHusl W yrila TNpeJOMJICHHS OT yIvla TajeHus): IUIaHUPOBATh MCCIIEOBAHNE, CAMOCTOSTEIBHO
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coOMpaTh yCTaHOBKY, (PUKCHPOBAThH PE3yJIbTaThl OJIyYSHHON 3aBUCUMOCTH (PM3MUYECKHX BEIMYUH B BUJIC
Tabnuu 1 rpaMKoB, JIeNaTh BBIBOJBI 110 PE3yJIbTaTaM HCCIIEOBaHNS;

®  [POBOXUTH KOCBEHHBIC M3MEPEHUS (DM3MUECKHX BEJMYHMH (CPENHSAA CKOPOCTh W YCKOpPEHHE Tella HpH
PaBHOYCKOPEHHOM JBW)KCHUH, YCKOPEHHE CBOOOIHOTO IaIeHHs, XECTKOCTh MPYKUHEL, KOI(PPHUIHEHT
TPEeHHsS CKOJNBXEHUs, MeXaHudeckas paboTa M MOIIHOCTh, 4YacTOTa M MepHoA KojeOaHuii
MaTeMaTHYEeCKOTO U MPY>KUHHOTO MasTHUKOB, ONTHYECKasi Cuiia COOMpAroLel JIMH3bI, PaIHOaKTUBHBIH
(oH): IIIaHUPOBATh U3MEPEHUs, COOMPATh HKCIICPHMEHTATIBHYIO YCTaHOBKY U BBIIOJHATH H3MEPEHHS,
ciie/lysl IPEeIUIOKEHHOW MHCTPYKLMH, BBIYMCIATh 3HAUEHHE BEJIMYMHBI M aHAIN3UPOBATH MOJTYyYCHHBIC
Pe3yNbTaThl C y4ETOM 33JaHHOM MOTPENTHOCTH U3MEPEHHH;

e  coONromaTh MpaBwiIa TEXHUKH 0€30IaCHOCTH MU paboTe ¢ 1abopaTOPHBEIM 000pyIOBaHUEM;

e  pa3nu4aTh OCHOBHBIC NPHU3HAKH H3YYEHHBIX (U3MUECKUX MOJENEH: MaTepuajbHas TOYKa, aOCONIOTHO
TBEPAOE TEJO, TOUSUHBI UCTOYHUK CBETA, JIyd, TOHKas JIMH3a, TUIAaHETapHasi MOJIENIb aTOMa, HYKJIIOHHAs
MOJEJIb AaTOMHOTO S/1pa;

e  XapaKTepH30BaTh NPHHLMUIIEI ACHCTBUSA N3YYCHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB € OIOPOi Ha HX
onucaHus (B TOM 4YUCIIE: CIHHIOMETD, AaTUYUKH MOJ0KEHHS, PACCTOSHHS M YCKOPEHHMsI, paKeTa, 3X0JoT,
OYKH, IEepUCKOI, (HOTOAMNMApaT, ONTHYECKHE CBETOBOABI, CHEKTPOCKOI, TO3UMETp, Kamepa BuibcoHa),
UCIIONB3Ysl 3HAaHHS O CBOMCTBAX (DHU3HMYECKHX SBICHUH U HEOOXOJUMbIe (PH3NYSCKUE 3aKOHOMEPHOCTH;

o HCIOJIB30BaTh CXEMbI U CXEMATUYHBIC PUCYHKHU HU3YUCHHBIX TEXHUYCCKUX yC’I’pOﬁCTB, N3MEPUTECIIbHBIX
NpuOOPOB M TEXHOJIOTHYECKHX MPOLECCOB MPH PEIICHUH y4yeOHO-IPAKTUYECKUX 3ahad, ONTHYECKHE
CXEMBI JUIS TOCTPOCHUSI U300paXKeHHMIT B IIFIOCKOM 3epKajie 1 COOUparoIeii TuH3e;

e [PUBOAWTH INpHUMEpbl (HAXOOUTh WHGOPMAIMIO O MpUMEpax) MPAKTUYSCKOTO HCIOIb30BaHUS
(hU3MYECKUX 3HAHWIA B TIOBCCAHCBHOW JKU3HHU I OOECICUYCHHs OC30MACHOCTH MPH OOpALICHUU C
npuOOpaMd M TEXHHYCCKHMMH YCTPOHCTBaMH, COXpPAHCHWS 3I0pOBbS W  COONIONCHUS HOPM
9KOJIOTHYECKOT0 IOBEICHUS B OKpY KaIOIel cpeae;

®  OCYIICCTBIATh IOMCK HH(OpMaIu (QHU3NUCCKOro coaepkaHus B HHTepHETe, CaMOCTOSTEIBHO
(hopMyTHpYysl TOMCKOBBIA 3alMpoC, HAXOIWTh MYTH OIpPEACICHHUS TOCTOBEPHOCTH MOJyYCHHOMH
MH(POPMALUK Ha OCHOBE HMEIOIIMXCS 3HAHHUHI U TOIOJHUTEIbHBIX HCTOYHUKOB;

®  KCIOJB30BaTh IPH BHIIOJHCHUU YYEOHBIX 3aJaHUN HAYyYHO-TIOMYJISIPHYIO JIUTEPATYpy (PHU3UUECKOTO
COJZIEp>KaHUs, CIIPABOYHBIE MaTEepPUAIIbl, pecypchl ceTu IHTepHET, BIaaeTs NpuéMaMy KOHCIIEKTUPOBaHUS
TEeKCTa, Mpeodpa3oBaHus HHPOPMALMU U3 OJHOI 3HAKOBOM CHCTEMBI B IPYTYIO;

e co3IaBaTh COOCTBECHHBIC NMHCHMEHHBIC M YCTHBIC COOOIICHHUS Ha OCHOBE MH(OPMALUH M3 HECKOJIBKHX
HCTOYHUKOB (DU3UYECKOTO COJCPIKAHUS, IyOJUYHO MPEACTABIIATH PE3YJbTaThl MPOCKTHON MK
HCCIIeIOBATENBCKOM EATeIbHOCTH, TPU 3TOM I'PaMOTHO UCIIOJIb30BATh M3yYCHHBINH HOHATHHHBIN armapar
U3y4aeMoro paszena GU3MKM U CONPOBOXKIATH BBICTYIUICHHE Mpe3eHTalUedl ¢ yd4éToM 0COOCHHOCTEH
ayIUTOPUU CBEPCTHUKOB.
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Kpurepun n HOpMBI OLICHKH 3HAHMIA, yMEHHI1, HABBIKOB y4aluuxcs no ¢pusuxe.

OIIeHKa VYCTHBIX OTBETOB YUAIIIUMXCH.

Ouenka 5 craBUTCS B TOM Clly4dae, €CIIM yYallMHCsl ITOKAa3bIBAET BEPHOE MOHMMaHWE (U3MYECKOH CYIIHOCTH
paccMaTpUBaeMbIX SBJICHUH U 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHH, AaeT TOYHOE ONpeieleHHe U HCTOJIKOBaHHE
OCHOBHBIX INOHSTHH W 3aKOHOB, TEOPWil, a TaKKe MPaBHIBHOE ONpeJelieHne (GU3MUECKUX BEJMYHMH, UX EANHHI U
CIOCOO0B M3MEPEHHMST; IPABHIIBHO BBITOJIHIET YEPTEKH, CXEMBI U TPaMKH; CTPOUT OTBET 110 COOCTBEHHOMY ILIaHy,
COTIPOBOXKIAET paccka3 HOBBIMHU IpPUMEpPaMH, yMeeT NMPHUMEHSITh 3HAHUS B HOBOM CHUTyallMH TNIPH BBINOJHCHUU
MPaKTHIECKUX 33JaHHUI; MOJKET YCTaHABIMBATH CBSI3b MEXKLy H3y9aeMbIM U PaHEE H3y9IEHHBIM MaTEPHAIIOM I10 KypCy
(U3HKHY, a TAKKE C MATEPHATIOM YCBOCHHBIM IIPU M3yUCHHUH IPYTHX MPEIMETOB.

Ouenka 4 cTaBUTCS B TOM ClIy4ae, €CIM OTBET YUEHUKa YAOBIETBOPSAET OCHOBHBIM TPEOOBaHUAM K OTBETY Ha OLICHKY
5, HO 0e3 UCITI0IP30BaHUs COOCTBEHHOTO IUIaHa, HOBBIX MMPUMEPOB, O€3 MPUMEHEHNUs 3HAHUH B HOBOW CHTyaInH, 0e3
UCTIONIB30BaHMA CBSI3€H C paHee M3yYCHHBIM MaTEPHAIOM, YCBOCHHBIM IPH HM3YyUCHHH JPYTHUX NPEIMETOB; €CIH
yUaIUics OMyCTIII OHY OIIMOKY MM He 0ojiee IBYX HEZOUETOB M MOXKET HCIPABUTH UX CAMOCTOSTEIBHO WIIH C
HEOOJIBIION MOMOIIBIO YIHUTEIIS.

Ouenka 3 ctaBuTCS B TOM ClIydae, €CJIH y4aluiics IpaBUIbHO IIOHUMAeET GH3HIECKYIO CYIIHOCTh PACCMaTPHBACMBIX
SIBIICHUI M 3aKOHOMEPHOCTEH, HO B OTBETE MMEIOTCS OTACIBHBIE IPOOEIBI B YCBOCHHUH BOIIPOCOB Kypca (BH3HKHU; HE
NPEMATCTBYeT NajbHEeHIIeMy YCBOCHHIO NMPOTrPaMMHOIO MaTepuaja, yMeeT NPUMEHSATh IOJNYYeHHBIC 3HAHUS IPH
PEILICHUH MPOCTHIX 3334 ¢ MCIOJIb30BAHUEM TOTOBBIX (POPMYII, HO 3aTPYAHACTCS NPH PEIICHUH 3a1a4, TPEOYIOLIHX
npeoOpa3oBaHIs HEKOTOPHIX (POPMYIT; TOITYCTHII He O0JIee OIHOM rpy00ii i OAHOM Herpy0oii oImoOKH, He Ooee By X-
TpeX HerpyObIX HEJ04ETOB.

OmeHka 2  CTaBUTCS B TOM CIlydyae, €CIHM ydYalluiicss HE OBIIAQJEN OCHOBHBIMH 3HAHUSMH B COOTBETCTBHHU C
TpeOOBAHUSAMHU U JTOIMYCTHI OOJBINE OIMMMOOK U HEIOYETOB, YeM HEOOXOAUMO IS OLCHKH 3.

OQEHKa 1 cTaBHUTCS B TOM CJIydac, €CJIM YUCHUK HC MOKCT OTBCTUTh HA HA OAWH U3 IMOCTABJICHHBIX BOIIPOCOB.

OHeHKa IIMCbMEHHBIX KOHTPOJIbHBIX DaﬁOT.

Ouenka 5 craButcs 3a paboTy, BBITIOJIHEHHYIO TOJHOCTHIO 0€3 OMMOOK ¥ HEJIOYETOB.

Ogemca 4 craButcs 3a pa60Ty, BBITNIOJIHECHHYHO MOJHOCTBIO, HO IIPHU HAJIWYUU HE Ooiee O,I[HOI\/‘I OIIMOKHU U OJIHOT'O
HEOO0YCTA, HC Ooiee TPEX HEAOUYCTOB.

Ouenka 3 craBuTCS 32 pabOTY, BEIIOJHEHHYIO Ha 2/3 BCel paOOTHI MPABIIIFHO WITH NP JTOMYIICHUH He Ooliee 0THON
rpy0oif ommoOKu, He OoJiee TpeX HerpyOBIX OIIMOOK, OJHOM Herpy0oi OMMOKH M TpeX HEAOYETOB, NMPHU HAIHMIUH
YETBIPEX-TISITH HEI0UETOB.

Ounenka 2 cTaBuTCs 3a paboTy, B KOTOPOW YHCIO OMMOOK M HEIOYETOB NPEBHICHIO HOPMY [UIS OLEHKH 3 HIIH
MPaBHJILHO BBINIOJIHEHO MeHee 2/3 paboThl.

Ogemca 1 cTaBuTCH 3a pa60Ty, HCEBBIITOJIHCHHYO COBCEM HJIM BBITIOJIHCHHYIO C pr6LIMI/I OIIIMOKaMHU B 3aIaHUAX.

O1eHKa J1200paTOPHLIX PadoT.

OneHka S cTaBUTCS B TOM Ciydae, €CIIM y4Yalluiics BBIIOIHWI PabOTy B IOJHOM O0BEME C COOIIOJCHUEM
HE00XO0IMMOH MOCIEI0BATEIbHOCTH POBEICHHS ONBITOB M H3MEPEHHUI; CAMOCTOSTEIBHO M PAIIHOHAIEHO MOHTHPYET
HeoOxonuMoe 000pyZOBaHHE; BCE OIBITHI MPOBOAUT B YCIOBHSX W PEXHMaxX, 00ECICUMBAIOMINX ITONyYCHHE
NPaBWIbHBIX PE3yJbTaTOB U BHIBOJIOB; cOOIMI0OaeT TpeOOBaHMs MPaBmil GE30I1aCHOTO TPY/a; B OTYETE IMPAaBUILHO U
AKKypaTHO BBITIOJHSET BCE 3aIMCH, TaOJIMIBI, PUCYHKH, YEPTEKH, TpadyKy, BHIYUCICHNUS, TPABWIILHO BBIMOJIHSIET
aHau3 TOrPEeIIHOCTEH.

OueHka 4 cTaBUTCSA B TOM CITydae, €CJIN YJIaIIHiCs BRITTOTHII pab0Ty B COOTBETCTBHHU C TPEOOBAHUAMH K OIICHKE 3,
HO JIOITYCTHJI IBa-TPU HEAOUYETa, He Oosiee 0HON Herpy0oil OMOKY 1 OJHOTO HEAOUYETa.
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Ouenka 3 cTaBUTCS B TOM CIIy4ae, €CIIH YYAIUKCS BBIOJHWI pab0OTy HE MOTHOCTHIO, HO 00BEM BBIITOJHCHHOW YaCTH
TAKOB, YTO IO3BOJISCT IOJIyYNTh MPABHIIBHBIC PE3YJIbTATHI K BBHIBOBI, €CIIM B XOJI€ POBEACHHS OTBITA K H3MEPCHUI
OBLIH TOMYIICHBI OITHOKH.

O!!eHKa 2 CTaBHUTCS B TOM cjiydae, €CJin yqamnﬁca BBITIOJITHUJI pa60Ty HE IOJIHOCTEIO U 00BhEM BEIIOJHEHHOM pa6OTI)I
HE MTO3BOJIAET CACIATh IIPABUIIBHBIC BBIBOAbI, BEITUCIICHU A, Ha6JI}0,I[CHI/IH TIPOBOAWIMCH HETIPABUJIBHO.

Ouenka 1 cTaBUTCS B TOM Cliydyae, €CIIU YYAIIUKACSA COBCEM HE BBITIOIHII padoTy.
Bo Bcex cimyyasix OlleHKa CHU)KASTCS, €CITU YYAIIUKACA He COOJII01all TpeOOBaHHMH MPaBUII OE30MACHOTO TPYAA.

IlepeyeHb OIIMOOK.

I. I'pyOsble omuoKu.

1. He3naHue omnpezeneHuil OCHOBHBIX IOHATHH, 3aKOHOB, IIPaBUIJI, TOJIOKEHUH Teopuu, GOpMyJ, OOIIEHPUHATHIX
CHMBOJIOB, 0003Ha4eHUsI (PU3NUECKHUX BEJINYNH, SIUHUIYY HU3MEPEHHUSL.

2. HeymeHue BBIICNATE B OTBETE TIIaBHOE.

3. HeymeHue npuMEHSATh 3HAHMS Ui PELICHUS 3a1ad U OOBSICHEHHs] (DU3MYECKHX SBJICHUMN; HENPaBHIbHO
chOpMyIHPOBAaHHBIE BOIIPOCHI, 33aHHS HII HEBEPHBIEC OOBSICHEHHS X0/Ia MX PELICHUs], HE3HAHNE NIPUEMOB PELICHHS
3aJay, aHAIOTUYHBIX paHee PEUICHHBIM B Kilacce; OMIMOKH, MOKa3bIBAIOUINE HENMpPaBHIbLHOE MOHUMAaHHE YCIOBUS
3a/1a4y WM HENPAaBUIIbHOE UCTOJIKOBAHUE PEUICHMUSL.

4. HeymeHue 4nuTaTh U CTPOUTH IpaMKH U MIPUHIUIHAIBHBIC CXEMBI

5. HeymeHme moAroToBuTh K paboTe yCTAaHOBKY WIIH JIAOOpaTopHOE 000pyI0BAaHKE, IIPOBECTH OIIBIT, HEOOXOIUMBIE
pacdeTsl MM MCIIOIb30BaTh IOyYCHHBIC JaHHBIC [UIS BHIBOJIOB.

6. HeOpexHOe OTHOIIEHHE K JabopaTopHOMY 00OPYAOBAHHIO U H3MEPUTEIHHBIM IIPHOOPaM.
7. HeymeHue onpeaenuTs OKa3aHUs U3MEPHUTEIHLHOTO Mprbopa.

8. Hapymenune TpeboBaHuii mpaBmil 6€30IaCHOTO TPYAa IPHU BBIIIOJHEHUH SKCTIEPUMEHTA.

I1. HerpyObie omunoku.

1.Herounoctn (GOpMyIHPOBOK, OINpEeNeHnil, 3aKOHOB, TEOPHH, BBHI3BAHHBIX HEMNOJHOTOW OTBETa OCHOBHBIX
NPU3HAKOB ompezessieMoro noHsTus. OmMOKY, BbI3BAaHHBIE HECOOJIOJJICHUEM YCIIOBUI NPOBEACHHS ONbITA HIH
U3MEpPEHU.

2.01muOKH B yCIOBHBIX 0003HAYCHUSIX HA MPUHIUIUAIBHBIX CXeMaX, HETOUHOCTH YepTexei, rpadukoB, cxeM.
3.Ilponyck Wik HETOYHOE HAlMCAHWEe HAMMEHOBAHUI eIMHUL (PU3MYECKUX BEJIHYHH.

4.HepaunoHanbHbIHM BEIOOp X0/1a pEIICHUS.

II1. Hegouernl.

1. HepammoHanbHBIE 3alHMCH TPH BBYHNCICHHAX, HEPAIMOHAIGHBIE IPHUEMBl BBIUYHCICHHUH,
nmpeoOpa30BaHM 1 peIIeHNs 3a/1ad.
2. Apudmerndyeckue OomMOKMA B BBIYUCICHUSAX, €CIIM OTH OIMUOKU TPyOO HE HMCKAXKAIOT PEaIbHOCTD
MOJY9YEHHOTO pe3yibTaTa.
3. OrzmenbHBIE TOTPENTHOCTH B ()OPMYIIMPOBKE BOIIPOCA MM OTBETA.
4. He0GpexHOE BBIIOTHEHUE 3aITUCEH, YepPTEXKEH, CXeM, TPahUKOB.

Opdorpaduyueckne U MyHKTYaITUOHHBIE OIIHOKH.
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YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O TIPOLECCA
OBA3ATEJIbBHBIE YYEBHBIE MATEPHUAJIbI V151 YYEHUKA

» ®usuka: 7-i knacc: 6a30BbIN ypoBeHb: yueOHUK, 7 kiace/ [lepsikun V.M., BanoB A.U., AkunonepHoe
obmectBo «M3narensctBo «IIpocBenienue»

» Ousuka: 8-if kiacc: 6a30BbIN ypoBeHb: yueOHUK, 8 knacc/ [Tepwiikun . M., MiBaHoB A. 1., AKmoHepHOe
obmmectBo «M3natenscTBo «IIpocBemenne

» ®u3mka: 9-it kimacc: 6a30BbIi ypoBeHb: yuebHuk, 9 kiracc/ [lepsmkma U. M., I'ytauk E. M., BanoB A. 1.,

ITerpoBa M. A., Akunoneproe obmectBo «M3marensctBo «IIpocBemenuey»

METOINUYECKHUE MATEPHUAJIBI JIJISA YUUTEJIA
A.B.Ilepbiukun Coophuk 3a1au o Gusuke. A.B.Ilepriukun Padouas tetpans no ¢pusuke. B.M.Jlykammuk,
E.B.MBanoBa CoopHuk 3ama4 no ¢usuke. JI.O. ['enaeHmTeiiH Penmenns KiroueBIX 3a1a4 1Mo (GHU3UKe I

OCHOBHOM IITKOJIBI

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH UHTEPHET
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Jluct cornacoBaHus k gokymeHTy Ne 31 ot 27.10.2025
WHnunaTop cornacoBaHus: LWamcetgmHosa @.[. [upektop
CornacoBaHne nHngyumnposaHo: 27.10.2025 12:15

Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyvaHus
iMNoanucaHo
1 LLamcetgmHoea .. A

27.10.2025 - 12:15
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