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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no Qusuke Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTaBlieHA Ha
OCHOBE IOJIOKEHUN U TpeOOBaHUM K pe3yJbTaTaM OCBOCHMS Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHOM mnporpammsbl, mpeactaBieHHbx B GI'OC OO0, a Takke c ydéToM
dbenepanbHON paboueld mporpaMmbl BocnuTaHuss u KoHienmmu mpenojgaBanusi y4eOHOTO
npeamera «Pus3ukay.

Comepxanue  mporpamMmbl 1O (pu3MKe  HampaBieHO Ha  (OpMHUpPOBaHUE
€CTECTBEHHO-HAYYHOM IPAMOTHOCTH OOYYaIOIIMXCS M OpraHu3alvio U3ydeHUs (PU3MKU Ha
NesATEeIbHOCTHON OCHOBE. B mporpamme mo ¢u3Mke y4UTHIBAIOTCS BO3MOXKHOCTH Y4EOHOTO
npeamera B peanusanuu TpeboBannii PI'OC OOO K TIUIAHUPYEMBIM JMYHOCTHBIM U
METalpeIMETHBIM ~ PE3yJlbTaTaM  OOy4YeHHsA, a TaKXKe  MEXIPEIMETHbIE  CBS3H
€CTECTBEHHO-HAYYHBIX YUE€OHBIX MTPEAMETOB Ha YPOBHE OCHOBHOT'O 0OIIEro 00pa3oBaHuUs.

[TporpaMMma 1o gpu3uKe ycTaHaBIMBAET pacipeieieHre yueOHOro Marepraa no rojam
oOydeHusi (1Mo KiaccaM), MpeajaraeT NMPUMEPHYIO IOCIENI0BATENbHOCTh HU3YUYEHHS TEM,
OCHOBaHHYI0 Ha JIOTMKE pa3BUTHS MPEIMETHOTO COJEpXKAaHUS M Y4YETE€ BO3PACTHBIX
0COOEHHOCTEN 00yUYaroIIMXCA.

[TporpamMma mno ¢usuke pa3zpaboTaHa C LEIbIO OKa3aHUS METOAMYECKOH IOMOIIU
YUUTENIO B CO3/IaHUU paboueii mporpaMMsl [0 y4eOHOMY IIPEIMETY.

®du3rka SABIAETCS CUCTEMOOOPA3yHOUIUM [JIsl €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX
IPEIMETOB, IMOCKOIbKY (PHU3UUYECKHE 3aKOHBI JIe)KaT B OCHOBE INPOLIECCOB U SIBJICHUU,
U3y4aeMbIX XUMHUEH, OMOJIOTHEN, aCTPOHOMHUEN U (pU3HUECKOi reorpadueil, BHOCUT BKJIaJ B
€CTECTBEHHO-HAYUYHYIO KapTHUHY MHUpa, MPEAOCTaBisieT Haubosee sCHble 00pa3iibl
OPUMEHEHUsT HAyYyHOrO METOJa IO3HAHUS, TO €CTh CIoco0a MOJIY4YEHHUs! JTOCTOBEPHBIX
3HAHUU O MUDE.

OpHa U3 rJ1aBHBIX 33724 (PU3NYECKOr0 00pa30BaHUs B CTPYKTYype oOIIero 00pa3oBaHus
COCTOMT B (POPMHpPOBAHMM E€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTM W HMHTEpeca K Hayke y
00yJaroImMXxcs.

N3yuyenne ¢u3uku Ha 0a30BOM YpOBHE IMPEAINOJAraeT OBJIAJEHUE CIEAYIOLUMU
KOMITETEHTHOCTSIMHU, XapaKTEPU3YIOIUMH €CTECTBEHHO-HAYYHYIO I'PAMOTHOCTb:

e HAY4YHO OOBSICHATH SIBJICHUS,

e OIICHUBATh U NOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEJOBAHMUS;

e HMHTEPHPETUPOBATH JTAHHBIE M HCIIOJb30BaTh HAY4YHbIEC J10KA3aTENIbCTBA IS
MOJIy4E€HUS BBIBOJIOB.

[enn uzyuyeHus (U3MKKM Ha YpPOBHE OCHOBHOTO 0OIEro oOpa3oBaHUs OMPEEICHbI B
Konuenuun mnpenogaBanust ydeOHoro mnpenmera «Dusuka» B o0pa3oBaTeIbHBIX
opranuzanusix Poccuiickoit denepannn, peaqn3yOIMKUX OCHOBHBIE 00Ie00pa3oBaTeIbHBIC
MIpOrpamMMBbl,  yTBEPKAEHHOM pewmeHneM Koiutermn MuHHCTEPCTBA  IPOCBELICHUS
Poccuiickoit @eneparuu (mpotokost oT 3 nexadbpst 2019 r. Ne [TK-4BH).

Heaun nzyyenus pusnku:



e TPHOOpPETEHUE WHTEpeca W CTpeMJICHHs OOydJaroIuXcs K HAyYHOMY H3yYEHHUIO
IIPUPOJIBI, PA3BUTHE MX UHTEIUICKTYaTbHBIX M TBOPUECKHUX CIIOCOOHOCTEI;

e pa3BUTHE TMPEJCTABICHUH O HAYYHOM METOJAE TO3HAHUA U (OPMHPOBAHUE
MCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (dopMupoBaHWE HAYYHOTO MHPOBO33PEHHUS KaK pe3yJbTaTa HW3YYCHHS OCHOB
CTpOCHHMSI MaTepHH U (HYHIaMEHTATBHBIX 3aKOHOB (DU3HKHU;

o (opMmupoBaHHWE TPEACTABICHUH O POAM QU3MKH JUISI  Pa3BUTHS  JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

e pa3BUTHE MPEACTABICHUH O BO3MOXHBIX cdepax Oymymiell mnpodeccuoHaIbHON
JIESITEIIBHOCTH, CBSI3aHHOW C (DM3HMKOMW, MOATOTOBKA K JajbHEHIIeMy OOydeHHWIO B
9TOM HampaBlICHUH.

JlocTmxeHne 3TUX LeJed mporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro

00pa3zoBaHMs 00ECTICYNBACTCS PEIICHUEM CIIESAYIOIINX 3a/1aY:

e TmpuoOpeTeHne 3HAHWKW O AWCKPETHOM CTPOCHHWHM BEIIECTBA, O MEXAHMYECKHX,
TEIJIOBBIX, DJIEKTPUUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SBJICHUSIX;

e TMpuOOpEeTEeHHWE YMEHH OINUChIBaTh U OOBSACHATH (PU3WYECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

e OCBOCHHE METOJIOB PEIICHUS IMPOCTEHINNX pPAaCUETHBIX 3a7ad C HCIIOIh30BaHUEM
bu3YEeCKUX MOJIEIeH, TBOPUECKUX U MPAKTUKO-OPUECHTUPOBAHHBIX 3a/1aY;

e pa3BUTHE YMEHHMM HAOIIOJATh NPHUPOAHBIC SBJICHUS U BBIIOJHITH OIBITHI,
nabopaTopHble pabOThl U IKCHEPUMEHTAIBHBIE MCCIEAOBAHUS C UCIOJIb30BAaHUEM
U3MEPUTEITLHBIX TPUOOPOB;

e OCBOeHHE MPUEMOB PabOTHI ¢ MHPOpMaNUEH (HU3UIECKOTO COACPKAHUS, BKIIOUAS
UHOOPMAITUI0O O COBPEMEHHBIX JIOCTHMIKEHUSAX (DU3UKH, aHAIM3 U KPUTUUYECKOE
OlICHMBaHUE MH(HOPMAIINH;

e 3HAaKOMCTBO cO cdepamu MNpodheCCHOHATIBHOU JeATENbHOCTU, CBS3aHHBIMU C
GU3MKON, W COBPEMCHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha JIOCTHKCHUSIX
bu3NYeCcKO HayKH.

Ha n3yuenue ¢uszuku (6a30BbIi ypOBEHB) HAa YPOBHE OCHOBHOTO 00IIIET0 00pa30oBaHuUs

otBoautcsa 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Heneno), B 8 kimacce — 68 yacos (2
yaca B Hedemwo), B 9 kmacce — 102 waca (3 wyaca B  HeACNIO).

[Ipennaraemseiii B nporpamme mo (pu3uke nepedeHb JIabOpaTOpPHBIX padOT U OMBITOB
HOCHUT PEKOMCHJIATEIbHBIA XapaKTep, YUUTEIb JCIAaeT BBIOOP MPOBEICHUS J1a0OpPaTOPHBIX
paboT W ONBITOB C YYETOM WHIUMBHAYAJbHBIX OCOOCHHOCTEM OOydYarommxcs, CIUCKa
DKCIIEPUMEHTAIBHBIX 3aJIaHWl, TpeIaraéMbplX B paMKaX OCHOBHOTO TOCYIapCTBEHHOTO
PK3aMEHa 1o (Ppu3HKe.



COJEPXAHUE OBYUYEHUA
7 KUIIACC

Paznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAIOIIEr0 MUPA.

®uzuka — Hayka O npupoxae. SBimeHus npuponabl. DU3NUECKHE SBICHUA:
MEXAHUYECKHUE, TEIIOBBIE, INEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BenuuuHbl. M3mepenue ¢uzmueckux BenuuunH. duzmyeckue mpuOOpBHI.
[TorpemHocTh n3MepeHnil. MexxnyHapoaHasi cuctemMa eIuHUIL.

Kak ¢u3uka u apyrue ecTeCTBEHHbIC HAYKH H3y4JaloT MpUpoay. EcTecTBeHHO-HAyIHBIN
METOJI TIO3HAHUS: HAOJIO/IEHNEe, MOCTAHOBKA HAYYHOTO BOIIPOCA, BBIIBMKCHHE THIIOTE3,
HKCIIEPUMEHT M0 MPOBEPKE TUIOTE3, OOBsCHEHHE HabmomaeMoro siBieHus. OmnucaHue
(bu3HYeCcKUX SBJICHUM C TOMOIIbIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHn4eckue, TEMIOBbIC, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

2. @uznueckue NTPUOOPHI U MpoOlEAypa TMPSMBIX H3MEPEHUN AaHAJIOrOBBIM U

U(POBBIM MPUOOPOM.

Jlabopamopuwie pabomul u onvimaol.

1. OmnpeneneHue EHbI JEIEHUS MIKaIbl U3MEPUTEIBLHOIO MpUOOpa.

2. H3mepenue paccTosTHUN.

3. H3mepenue o0bEMa )KUAKOCTU U TBEPJOTO TEA.

4. OnpezneneHue pa3MepoB MaJbIX TEl.

5. M3Mepenue temmepaTypbl HpU IOMOILIM >XUAKOCTHOIO TEPMOMETpa M JaTyMKa

TEMIIEpPaTyphl.
6. IIpoBeneHue uccinenoBaHus IO MPOBEPKE TMIIOTE3bI: MAIBHOCTH MOJIETA IIAPUKA,
MYIIEHHOTO TOPU30HTATIBLHO, TEM 00JIbIlIe, YeM OO0JIbIIIE BHICOTA ITyCKA.

Paznen 2. IlepBoHayajibHbIe CBeIeHUS 0 CTPOEHUN BellleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJIEKYJbI, UX pa3Mepbl. ONbIThI, JAOKa3bIBAIOIINE
JIUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmxenne yactul BemecTBa. CBsA3b CKOPOCTH JBHMXKEHHUSI YACTHUI C TEMIEPATypoOil.
bpoyHnoBckoe nBmxkenue, nuddysusa. BzaumoneicTBre YacTHIl BEIIECTBA: MPUTSHKEHUE H
OTTaJIKWBaHUE.

ArperatHpie COCTOSIHMSI BEIIECTBA: CTPOCHHE Ta30B, JKUIAKOCTEM W TBEPABIX
(KpucTaIM4ecKnXx) Teia. B3auMoCBs3b MEXy CBOMCTBAMH BEILIECTB B PA3HBIX arperaTHbIX
COCTOSIHUAX M HUX AaTOMHO-MOJICKYJSPHBIM CTpoeHHeM. (OCOOCHHOCTH arperaTHbIX
COCTOSIHUM BOJIBL.

Jemoncmpayuu.

1. HabnroneHue 6poyHOBCKOTO JBUKECHHUS.

2. HaGmonenue nuddyzuu.

3. HaOmionenue sBieHHi, OOBSCHAIOMIMXCA TMPUTSHKEHUEM WIA OTTAJIKUBAaHUEM

YaCTUL BEIIECTBA.



Jlabopamopnsie padomul u onsimel.
1. OreHka 1uamMeTpa aToMa METOJA0M PSJIOB (C UCTOJIb30BaHUEM (GoTorpaduii).
2. OmbITHI 0 HAOJTFOICHHUIO TETUIOBOTO PACIIMPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO JEHUCTBUS CUJI MOJICKYJISIPHOTO IPUTSIKEHUS.
Pa3nen 3. /IBUKeHHe U B3aUMOAeHCTBHE TeJl.
Mexannueckoe IBWKEHHE. PaBHOMEpHOE W HEpaBHOMEpHOE IBH>KeHHE. CKOPOCTb.
CpenHsast CKOpOCTh IPU HEPABHOMEPHOM JBHKEHUU. PacU€T IyTH U BPEMEHU IBUKEHUS.
SBnenne uHepMu. 3aKOH MHepuuU. B3anmoneicTBUe Tel Kak MPUYMHA W3MEHEHUS
CKOpOCTH ABWKEHHS Tesl. Macca kak Mepa uHepTHOCTH Tena. [InotHocTs BemectBa. CBs3b
IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €AMHUIE 00BEMA BEILIECTBA.
Cuila Kak XapakTepuCTHKa B3auMoJeucTBUs Tesl. Cuia ynpyrocTd M 3akoH ['yka.
N3mepeHure cuibl ¢ MOMOIIBIO TUHAMOMETpa. SIBjIeHue TATOTeHUS U cuia TsokecTu. Cuna
TSOKECTH Ha JIpyrux IiaHerax. Bec tena. HeBecomocTh. CrioxkeHHe CUJl, HAITPABICHHBIX 11O
onHou mpsmou. PaBHonenicTByromas cwi. Cwia TpeHus. TpeHUE CKOJBXKEHUS U TPEHUE
nokos. TpeHue B NpUpOJE U TEXHUKE.
Jemoncmpayuu.
1. HaGmroneHue MexaHUYECKOTO ABUXKECHHUS Tela.
2. M3MepeHune CKOpoCTH MPSMOJIMHENHOTO ABUKECHUS.
3. HaOmionenue siBeHus HHEPIUU.
4. HaOmroneHue n3aMeHEeHUs! CKOPOCTH MTPH B3aUMOJICHCTBUU TEJI.
5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEIL.
6. Cno)xeHue CuJjl, HalPaBJIEHHBIX MO OJHOMN MPSIMOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpenesieHHE CKOPOCTH PAaBHOMEPHOTO IBWXKEHUA (IIapHKa B JKUAKOCTH, MOJEIU
IEKTPUUECKOTO aBTOMOOMIIS M TaK Jaliee).

2. Ompenenenue cpeaHeil CKOPOCTU CKOIBKEHHSI OpycKa WM IIaphKa MO0 HAKIOHHON
IIJIOCKOCTH.
OrnpeneneHue mI0THOCTH TBEPAOTO TeNa.

4. OmbITHI, AEMOHCTPUPYIOIINE 3aBHUCHUMOCTb pacTsbKeHUS (nedopMaiiiu) Mpy>KUHbI
OT MIPUJIOKEHHOW CHJIBI.

5. ONBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIBKEHHUS OT Beca Teja
Y XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Paznen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

JaBnenue. CrocoObl yMEHBIIGHHWS W yBEJIWYCHWs JaBieHus. JlaBieHuwe rasa.
3aBUCMMOCTh JIaBJIEHMs raza oT oObéMa, Temmneparypsl. [lepemgada ngaBineHuUs: TBEPIBIMU
TeJaMHU, KUJIKOCTSIMU U TazaMu. 3akoH [lackans. [THeBmMaTHueckue MalmHbl. 3aBUCUMOCTh
JABJICHUS KUIKOCTH OT IIyOuHbl. ['mapocratuueckuit napagokc. Coobmiarommecs: CoCyabl.
['mapaBiryecKue MEXaHU3MBL.

Atmocdepa 3emiu u atmocdepHoe naBieHue. [[puuuHbl CyIecTBOBaHUS BO3IYITHOM
o6omouku 3eminu. OnbiT Toppuuennu. M3amepenue atMmocdepHoro aaBiaeHus. 3aBUCUMOCTh

5



aTMOC(EpPHOrO JABJICHHUS OT BBICOTHI Haja ypoBHeM Mops. [Ipubopbl nns u3MepeHus
aTMOC(EPHOrO JaBICHUS.
JenictBue XKUAKOCTM W ra3a Ha IOTPY)KEHHOE B HHUX TeJO. BbITankusaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoraBanue.
Jemoncmpayuu.

3aBUCHUMOCTbD AABJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmaromuecs COCy/Ibl.

['mppaBnuyeckuii mpecc.

[IposiBienue nelcTBusl aTMOCHEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJIKMBAIONICH CHIIBI OT 00bEMa MOrpYXEHHOM YacTh Tena U

IJIOTHOCTH 5KHJIKOCTH.

PaBeHCTBO BBITAKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUJIKOCTH.

8. YCIOBHE IUIABAaHWs TeJ: IUIABAHWE WJIM TOTPYKEHUE TEJI B 3aBUCUMOCTH OT
COOTHOILIEHHMSI INIOTHOCTEW TeJa U )KUJIKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCHUMOCTH Beca Tejla B BOAE OT OObEéMa MOTPyKEHHOU B
XKUIKOCTh YaCTH TeJa.

2. OmpeneneHue BBITAIKUBAIOIIECH CHIIbI, JEWCTBYIOIIEW Ha TENO, MOIPYKEHHOE B
KUJKOCTbD.

3. IIpoBepka HE3aBHCUMOCTH BBITAJKHBAIOIICH CUJIbL, JEHCTBYIOIIEH Ha TEJIO B
XKUIKOCTH, OT MacChl Tea.

4. OnbITEL, JEMOHCTPUPYIOIIME 3aBUCUMOCTD BBITAJIKUBAIOLIEN CUIIBI, JEUCTBYIOIIEH
Ha TEJO B JKUIKOCTH, OT 00BEMa MOTpYyXKEHHOM B JKUJIKOCTh YaCTH Tejla U OT

o vk w N R

N

MJIOTHOCTH JKUJIKOCTH.

5. KoHCTpyupoBaHHe apeoMeTpa WM KOHCTPYUPOBAHHWE JOAKA W ONPEACICHUE €€

IPY30II0ABEMHOCTH.

Pazgea 5. PaGoTra u MOIIHOCTB. JHEPrus.

Mexanudeckast pabota. MoOIHOCTb.

[IpocTbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBuiio paBHOBecHs
pbiuara. IlpumeHeHue mnpaBuiia paBHOBECHs pblyara K OJIOKY. «30JI0TOE MPaBUIIO»
mexaHuku. KITJ[ npocteix Mmexanu3mMoB. [IpocTeie MeXaHU3MBbl B ObITY U TEXHUKE.

Mexanndeckass sHeprusi. KuHeTmueckas W TNOTEHIUMalbHAs sHeprus. lIpespainenue
OJIHOTO BHJIa MEXaHUUYECKOMN SHEPTUH B APYTrOil. 3aKOH COXPAHEHHS JHEPTUH B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomel u onvimel.

1. Ompenenenne padOTHl CUJIBI TPEHUS TPU PABHOMEPHOM JBIDKCHUU Tela TI0

TOPU30HTATIBHON TOBEPXHOCTH.
2. HccnenoBaHue ycliOBUM PaBHOBECHS pblyara.
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3. Msmepenue KII/] HaKIOHHOM IJIOCKOCTH.

4. H3y4yeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUM.
8 KUIACC

Pa3nea 6. TenyioBbIe AIBJICHUS.

OCHOBHBIE TOJIOKECHUSI MOJEKYJISIPHO--KUHETUYECKOM TEOPUM CTPOCHHS BEILECTBA.
Macca u pa3Mepbl aTOMOB U MOJIEKYJ. ONBIThI, TOATBEPAKAAIONINE OCHOBHBIE MOJOXKECHUS
MOJIEKYJISIPHO-KHHETUYECKON TEOPHUH.

Mopgenun  TBEPAOTO, KHUIKOTO M Ta3000pa3HOTO  COCTOSHMM  BEIECTBa.
Kpucrannmuueckue u amopdusie Tena. OObsICHEHHE CBOMCTB ra3oB, YKUAKOCTEH M TBEPIBIX
TE€JI Ha OCHOBE IOJOKEHUU MOJIEKYJIAPHO--KHHETHYECKOH Teopun. C(CmauMBaHue U
KalWJUISIPHBIC SIBJICHUS. TEIUIOBOE PACIIMPEHUE U CHKATHUE.

Temneparypa. CBsi3b TeMmepaTypbl CO CKOPOCTBbIO TEIJIOBOIO JABMXKCHHUS YacCTHII.
Buytpennsis sHeprus. CrocoObl HW3MEHEHHS BHYTPEHHEM DSHEpPruu: TeIulonepenada u
coBepleHre padoThl. Buapl Teronepeaaun: TEIIOMPOBOIHOCTh, KOHBEKIIHS, U3TyICHHE.

KomnyecTBo TemmoTel. YaenpHass TEIIOEMKOCTh BellecTBa. 1TemI000MEH M TEIUIOBOE
paBHOBecue. YpaBHeHUE  TemjioBoro  Oamanca. IlmaBiaeHue ©  OTBepJeBaHUE
KPUCTATMYECKUX BEIIECTB. YJelbHas TeruioTa IuiaBieHus. IlapooOpazoBanue u
KoHsieHcarus. Mcmapenne. Kurnenne. YaenbHas TermioTa mapoodpa3oBaHUs. 3aBUCUMOCTh
TeMIEepaTypbl KUTIEHUSI OT aTMOC(HEPHOTO JaBJICHHUS.

BrnaxHocTts Bo31yXa.

DHeprus TOIUIMBA. Y I€JIbHAS TEMJIOTA CTOPaHUSL.

[Tpunuunel paboTel TeruioBbix asurarenei KIIJ[ temmoBoro npuratens. TermoBbie
JIBUTATEJIN U 3allMTa OKPYKAIOIIEH Cpeibl.

3aKOH COXPAHEHHUS U MIPEBPAILECHUS SHEPTUM B TEIJIOBBIX MPOIIECCAX.

Jemoncmpayuu.

1. HaGmronenue 6poyHOBCKOTO JABUKCHHUS.

2. HaGmonenue nuddysun.

3. HaOmronenue siBineHu cMauydBaHUs U KaWUISIPHBIX SBJICHUH.

4. HalGnroaeHue TemioBOro paciuiupeHust Tel.

5. M3meHeHnue paBlieHUs raza MpU U3MEHEHMH OO0bEMAa M HArpeBaHUM WU
OXJIAXKICHUU.

IIpaBuna u3MepeHus: TeMIEpaTyphl.

Bunbl Teronepenaym.

OxJtaXkieHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiiieHUH paboThl BHEIIHUMU CUJIaMHU.
10. CpaBHEHHE TEIJIOEMKOCTEHN pa3IMUHbBIX BEIICCTB.

11. HaOmronenue kuneHus.

12. HabnroeHue mocTossHCTBa TEMIIEPATyphl MPH TIJIABJICHUH.
13. Mojienu TeIJIOBBIX JBUTATEICH.

L ® N>



Jlabopamopnsie padomul u onsimel.

1. OnbIThI 110 OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO IPUTSHKCHHUS.

2. OnbITHI IO BBIPAIIMBAHUIO KPUCTAJIOB MOBAPEHHOM COJIM WJIU caxapa.

3. OnbITel 0 HAOMIOIEHUIO TEIUIOBOIO PACUIMPEHMS Ta30B, KUIAKOCTEH M TBEPABIX

TeJ.
4. OmnpeneneHue NaBICHUs BO3AyXa B OaJJIOHE MIMPUIIA.
OneIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJIICHHUSI BO3AyXa OT €ro oobéma u
HarpeBaHus WIM OXJIaXKICHUS.

6. [IpoBepka TrUIOTE3bl JWHEHHOW 3aBHCHMOCTH JIJIMHBI CTOJOMKA J>KHUIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

7. HaOmionenue n3sMeHeHUs BHYTPEHHEW SHEPIUM Tella B pe3ysibTaTe TeIionepenayn
Y paOOThI BHEIIHUX CHUJI.

8. HccienoBaHue sBIEHUS TEINIOOOMEHA IMPU CMEIIMBAHUM XOJOJHOW M ropsyen
BO/IBL.

9. OmpeneneHue KOJIMYECTBA TEIUIOTHI, MOJIY4YEHHOIO BOJOH MNpH TEMJIO0OMEHE C
HarpeThiM METAJUTMYECKUM LIUIUHAPOM.

10. OnpeneneHne yaeapHON TEINTOEMKOCTH BEIIECTBA.

11. MccnenoBanue mmporecca UCIapeHus.

12. OnpenesieHne OTHOCUTENIBHOM BIAXKHOCTH BO3yXa.

13. OnpenenieHue yeIbHON TEIUIOTHI IABJICHUS JIbJA.

Pazges 7. JjekTpudeckue 1 MAarHUTHbIE SIBJICHUS.

OnekTpu3anus Tei. [[Ba pona 3IeKTpUYECKHUX 3apsAI0B. B3auMoaencTBue 3apsiKEHHbIX
Ten. 3akoH KynoHa (3aBHCHMMOCTb CUJIbI B3aUMOJECUCTBUS 3apsSKEHHBIX TE€JI OT BEJIMYUHBI
3apsiIOB U PACCTOSIHUSL MEK]y TEJIaMu ).

OnekTpuueckoe  mnone. Hamnpssk€HHOCTh — anekTpuyeckoro  moss.  [lpuHnun
CYNEPIO3ULIMH dJEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snextpuyeckux 3apsaoB. DIEMEHTApHBINA dJeKTpudecKkui 3apan. CtpoeHune
atoma. [ IpoBOIHUKH U TUATEKTPUKU. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsia.

DNEeKTPUYECKU TOK. YCJIOBHUSI CYIIECTBOBAHHS SJIEKTPUYECKOrO0 TOKA. VCTOYHUKH
MOCTOSTHHOTO TOKa. JIeMCTBUSI 3JIEKTPUUECKOro TOKa (TEMIOBOe, XMMUYECKOE, MarHUTHOE).
DJIEKTPUYECKHUM TOK B )KUJKOCTSX U ras3ax.

OnekTpuyeckass nenb. Cuna Toka. OIEKTpuYeckoe HampsbkeHue. COoNpoTHBIICHHE
MPOBOJHUKA. YJE€IbHOE COMNPOTUBIICHHE BenlecTBa. 3akoH Owma [ ydacTKa UEMH.
IlocnenoBaTenpHOE M NTApAJLIEIBHOE COCANMHEHUE TIPOBOIHUKOB.

PaboTa ¥ MOIIHOCTH 3JIEKTpUUYECKOro TOKa. 3akoH JDxoyns—JleHua. DiekTpuueckue
LEMU U TOTPEOUTENN IIEKTPUIECKOM 3Heprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocTosiHHBIE MarHUTHl. B3anMOIelCTBUE MOCTOSHHBIX MAarHUTOB. MAarHWTHOE TIOJIE.
MarauTtHoe noJsie 3eMJId U €ro 3Ha4eHue I )KU3HU Ha 3emiie. OnbIT Dpcrena. MaroHutHoe
MOJIE JJIEKTPUYECKOro TOKa. [IprMeHeHue »IEeKTpOMarHuToB B TEXHUKE. JlencTBue



MAarHUTHOTO TIOJISi HAa TPOBOJHUK C TOKOM. OJICKTPOABUIaTEb MOCTOSHHOTO TOKAa.
Hcnonb30BaHUE 2JIEKTPOABUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel  @apaned. SBiaeHue 3jeKTpoMarHUTHOW wWHAyKuud. IlpaBuno JleHna.
Dnekrporeneparop. CrocoObl MOTYyYEHHS JIEKTPUUYECKOW SHEPrUu. DIJIEKTPOCTAHIIMU Ha
BO300HOBIISIEMBIX HCTOYHUKAX YHEPTUH.

Jlemoncmpayuu.

DJieKTpr3anus Ted.
JIBa poa 3JIEKTPUUYECKUX 3apsiIOB U B3aUMOJCHCTBUE 3aPSKEHHBIX TE.
Y CTpOMCTBO M AEUCTBUE IIEKTPOCKOIIA.
DJleKTpocTaTudecKasi MHIYKIHUsI.
3aKOH COXPAHEHUSI JICKTPUUECKUX 3aPsJI0B.
[IpoBOAHUKY U TUDIICKTPUKH.
MopenupoBaHue CUIOBBIX JIUHHUM 3JIEKTPUUECKOTO MOJIS.
M cTOYHMKH TOCTOSIHHOTO TOKA.
JIercTBUS SJIEKTPUUECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKUJKOCTH.
. 'a3oBBI1 pasps.
. U3MepeHune cuibl TOKa aMIepMETPOM.
. 3MepeHne 31eKTpUUeCKOTO HAMPSKEHUS! BOJIBTMETPOM.
. Peoctar u mara3uH cONpOTUBIICHUIA.
. B3anmoeiicTBrEe MOCTOSIHHBIX MAarHUTOB.
. MoaenupoBaHue HEBO3MOXKHOCTH Pa3/IeJICHUsI MOJIOCOB MarHUTa.
. MoaenupoBaHue MarHUTHBIX TOJIEW MOCTOSHHBIX MarHUTOB.
. OnwIT Dpcrena.
. MarautHoe nojue Toka. DJIeKTPOMarHur.
. JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.
. DJIEKTPOABUTATEh TOCTOSIHHOTO TOKA.
. UccrienoBanue sIBJICHUS 3JIEKTPOMArHUTHOW WHIYKIIHUH.
. OnwiTel @apanes.
. 3aBUCUMOCTb HaIlpaBJICHUS] UHAYKIIMOHHOTO TOKA OT YCJIOBUW €r0 BOSHUKHOBEHUSI.
25. DJIEKTpOreHepaTop MOCTOSIHHOTO TOKA.
Jlabopamopuvie pabomul u onvimel.
OnbITHl IO HAOTIOEHUIO PTIEKTPU3AIMH T MHAYKIIMEH U MPU CONPUKOCHOBEHHH.
HccnenoBanue AeMCTBUS 3JIEKTPUUECKOTO MOJISI Ha MPOBOAHUKH U TUAJICKTPUKH.
COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJiupoBaHue CUIIbI TOKA.
N3mepenue u peryaupoBaHie HaANPsIKEHUS.
HccnenoBanre 3aBUCMMOCTA CHJIBI TOKa, HWIYIIETO 4Ye€pe3 pPe3ucTop, OT
CONPOTUBJIEHUS] PE3UCTOPA U HATIPSHKEHUS HA PE3UCTOPE.
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10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnbITel, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb D3JEKTPHUUYECKOTO  COMNPOTUBIICHUS
MIPOBOJAHUKA OT €ro JIJIMHBI, IUIOIIAIM MTONEPEYHOTO CEUYEHHS M MaTepuaa.
[IpoBepka mpaBuia CIOKEHUS HAINPSHKEHWM NP MOCIEI0BATEIbHOM COCIUHEHUU
JIBYX PE3UCTOPOB.

[IpoBepka npasuia I CHIIBI TOKA P MAapauIeIbHOM COCIUHEHUN PESUCTOPOB.
Onpenenenue pabOThI AAEKTPUIECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.
Ornpenenenne MOITHOCTH AIEKTPUYECKOTO TOKA, BBIAEISIEMON HA PE3UCTOPE.
HccnenoBanne 3aBUCHMMOCTH  CHJIBI  TOKA, MAYIIETO 4Yepe3 JIAMIOYKYy, OT
HaIpsDKECHMS Ha HEW.

Omnpenenenue KII/I narpeBarens.

HccenenoBanre MarHUTHOTO B3aUMOJICUCTBUS IOCTOSIHHBIX MAarHUTOB.

N3ydeHne MarHMTHOTO TOJISI TOCTOSIHHBIX MAarHUTOB MPU HUX OOBEAUHEHUH U
pa3ieIICHUH.

HccnenoBanne AeMCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbITEl, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIbI B3aUMOJACHCTBHS KAaTYIIKH C
TOKOM M MarHuTa OT CHJIbI TOKA 1 HaIPaBJIICHUS TOKA B KaTyLIKE.

N3yueHnue neicTBUSI MArHUTHOTO TOJIsl HA TPOBOJAHUK C TOKOM.

KoHcTpynpoBanue u n3ydeHue padoThl JJIEKTPOABUTATEIS.

N3mepenune KII/I anexkTpoaBUraTeabHON yCTaHOBKH.

ONBITEl IO UCCIEAOBAHUIO SIBJIICHUS AJIEKTPOMArHUTHON MHIYKIMH: UCCIECOBAHHE
M3MEHEHUI 3HAaYEHHUS U HAIIPaBJICHUS HHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3zpnen 8. Mexannuyeckue siBJIeHHS.

MexaHndeckoe  JBUIKEHHE. MarepranbHas ~ TOYKA. Cucrema  orcuéra.
OTHOCUTENBHOCTh MEXAaHMUYECKOTO ABWKEHHs. PaBHOMEpHOE NPSIMOJMHENHOE JIBHKEHUE.
HepaBHoMepHOe npsiMosiMHEHOE ABvkeHUE. CpelHss 1 MTHOBEHHasi CKOPOCTh Tella IpH

HEPaBHOMEPHOM JIBUKCHUU.

Yckopenue. PaBHOYCKOpeHHOE MNpsSMOJIMHEHHOE aBvkeHue. CBOOOJHOE ITaJICHUE.
Omnbitel ['anunes.

PaBHOMepHOE ABMXKEHHE MO OKpy)HOCTHU. [lepuos n yactota obpaienus. JInneitnas u
yIJIOBasi CKOpOCTU. LleHTpocTpeMuTenbHOE YCKOPEHHE.

IIepseiit 3akoH HproToHa. Bropoii 3akoH Herotona. Tperunii 3akoH Herotona. [Ipuauun
CYIEpIIO3ULINU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CHJIa TPEHUS CKOJBXEHUS, CUJIa TPEHUS
MOKOSI, APYTHE BUJIbI TPEHUS.

Cuna TsDKECTH U 3aKOH BCEMHUPHOTO TATOTECHHUS. YCKOpPEHHE CBOOOIHOTO TaJeHUS.
Hemwxenne mianet Bokpyr Comnnua. IlepBas kocmuueckass ckopoctb. HeBecoMocTh u
MepErpy3KHU.
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PaBHOBecue MarepuaibHOU TOUKH. AOCOIIOTHO TBEpAOE Teno. PaBHOBecue TBEPAOTroO
TeJIa C 3aKPEIUNIEHHOM OChIO BpalmieHuss. MomeHT cuiibl. LieHTp TskecTu.

Nmnynbsce Tena. U3menenue ummyibca. UMnynbe cuiibl. 3aKOH COXPaHEHUSI UMITYJIbCa.
PeakTuBHOE NBUKEHUE.

Mexanudeckasi pabota U MomHOCTh. PaboTa cui TsbkecTH, ynpyroctu, TpeHusi. CBA3b
sHeprur u padoThl. [loTeHnanpHas dHEpPrus Tejia, MOJHATOrO HaJl MOBEPXHOCTHIO 3EMIIH.
[loTeHunanbHas »HEPrHUsl CKaTol MpyxkuHbl. KuHernueckas »dHeprus. Teopema o
KMHETUYECKOU SHEPruu. 3aKOH COXPAHEHUSI MEXAaHUYECKON SHEPTUH.

Hemoncmpauuu.

1.
2.

o u k~ow

9.

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

HabmroieHue MexaHn4ecKoro JBMKEHHsI Tea OTHOCUTENBHO PAa3HBIX TEJ OTCUETA.
CpaBHEHHE IIyTeW U TPACKTOPUI JABMKEHHUS OJHOTO M TOT'O YK€ TeJla OTHOCUTEIBHO
Pa3HbBIX TEJ OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKECHUS.

HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOTO IBKECHUS.

Habmroienue nBU»KeHUs Tela o OKPYKHOCTH.

HaGmtoieHue MexaHWYecKuX SBJICHUHM, MPOUCXOMAAIIUMX B CHCTEME OTCUETa
«Tenexka» npu €€ pPaBHOMEPHOM M YCKOPEHHOM JIBMKEHHH OTHOCUTEIBHO
KaOuHeTa (PU3UKH.

3aBUCUMOCTB YCKOPEHHs TeJla OT MacChl TeJIa U ACUCTBYIOIIEN HA HETO CHUJIBI.
Habmtoienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEII.

M3meHeHue Beca Tesa Ipu yCKOPEHHOM JBHKECHUHU.

[lepenaya uMIryabca Mpy B3aUMOJECHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH PU B3aUMOJICUCTBUU TEIL.

CoxpaHeHHe UMITyJIbCa IIPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHue UMITyJIbCa IPU a0COIIOTHO YIPYroM B3auMOIEHCTBUU.

HabGnrogeHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTrUuU PpH CBOOOTHOM MaJICHUU.

CoxpaHeHHE MEXaHWYECKOW SHEPruM NpH JABWKEHUM TEJla MOJ JEHCTBHEM
IIPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa JIjisi pa3roHa W JaldbHEHIIET0 PaBHOMEPHOTO JIBHKCHHUSI
IapyKa WIIA TEICKKH.

Omnpenenenue cpeHell CKOPOCTH CKOJIBKEHUSI OpycKa WM JBMIKEHUS IIapuKa 1o
HAKJIOHHOM TIOCKOCTH.

Omnpenenenne yCKOpPEeHHs Tejla IPU PaBHOYCKOPSHHOM JIBHDKCHHUH IO HAKJIOHHOU
TJIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHH TPH PaBHOYCKOPCHHOM JIBM)KCHHH
0e3 Ha4aJIbHOW CKOPOCTH.

11



10.

11.

[IpoBepka TrUMOTE3bl: €CIM MPU PABHOYCKOPEHHOM JBMKEHUM O€3 HayajabHOU
CKOPOCTU IyTH OTHOCSITCS KakK psii HEYETHBIX 4YHUCEN, TO COOTBETCTBYIOIINE
MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CUJIbI TPEHHSI CKOJIBKEHHUS OT CHJIbI HOPMaJIbHOTO
JTABJICHUS.

Onpenenenue kodhuIeHTa TPEHUS CKOJIbKEHUS.

Ornpenenenue KECTKOCTH NPYKUHBI.

Onpenenenve pabOThI CWJIBI TPEHUS TIPH PAaBHOMEPHOM JABMKCHUU Tela TIO
TOPU30HTAIBLHON TOBEPXHOCTH.

Omnpenenenue paboThl CHIIBI YIPYTOCTH NpPHU MOABEME Tpy3a C HCIOJIb30BAHUEM
HEIMOJABUKHOTO U MOABUKHOTO OJIOKOB.

N3ydeHne 3aKk0Ha COXpPaHEHUS SHEPTUH.

Pa3nen 9. MexannuecKkue KoJe0aHNA U BOJIHBIL.

KonebarenbHoe neuxenne. OCHOBHbIE XapaKTEPUCTUKK KOJIEOAHMI: IEPUO/I, YACTOTA,
aMIuIMTy1a. MaTeMaTu4ecKuid W TIPYKUHHBIM MasTHUKWU. I[IpeBpallieHue »HEpruu Ipu
K0JICOATEILHOM JBH)KCHHH.

3atyxawonme KkoJsieOaHus. BbiHyXkAeHHbIe KoJjieOaHus. Pe3onanc. Mexanuueckue
BOJIHBI. CBOMCTBA MEXaHUYECKUX BOJIH. [Ipo/10abHBIE U TTONIEpEYHbIE BOJIHBI. [[JTMHA BOJIHBI
U CKOPOCTh €€ pacrpocTpaHeHus. MexaHuyeCKre BOJIHBI B TBEPIOM TEJE, CEMCMHUYECKHUE

BOJIHBI.

3ByK. ' poMKOCTB 3ByKa 1 BbICOTa TOHA. OTpakeHue 3Byka. IHGpa3ByK U yIbTpa3ByK.
Hemoncmpauuu.

1
2
3
4,
5
6

HabGnronenue xonebaHuii T€d MO IEMCTBUEM CUIIBI TSKECTH U CHIIBI YIIPYTOCTH.
Hab6mronenue xonedanuii rpy3a Ha HUTU U Ha TIPYKUHE.

Hab6nronenune BRIHYKICHHBIX KOJIEOAHHIM U pe30HaHCA.

PacnipocTpanenue mpoa0IbHBIX U IOTIEPEYHBIX BOJIH (Ha MOJEIN).

Habmtoienue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

Omnpenenenre 4acToThl ¥ Mepuo/ia KoueOaH! MaTeMaTHYeCKOro MasgTHUKA.
OnpeneneHre 4acTOThl U MEpUOAa KoJIeOaHUN NPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH TIEpUOJA KOJIEOaHUN MOABEMIEHHOIO K HUTH I'py3a OT
JUIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH IepHoOJa KoyeOaHUM NPYKUHHOTO MasiTHUKAa OT
Macchl Ipy3a.

[IpoBepka HE3aBUCUMOCTH Tepuoja KoieOaHuil Tpy3a, MOABEUIEHHOTO K HUTH, OT
Macchl Ipy3a.

OmnbITEl, JEMOHCTPHUPYIOIIME 3aBUCHUMOCTh NEpHUOAA KOJEOAHUH MPYKUHHOTO
MasTHHKA OT MacChl Ipy3a U )KECTKOCTH MPYKHUHBI.

N3mepenune yCkopeHus CBOOOJHOIO NaJEeHHUS.
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Paznen 10. Di1eKTpOMArHUTHOE 10JIe M 3JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMarHuTHOE ToJie. DJIEKTPOMArHUTHBIE BOJHBL. CBOKCTBA AJEKTPOMArHUTHBIX
BoiH. Illkana snexkTpomMarHUTHBIX BOJH. Mcmosib30BaHHWE 3JIEKTPOMArHUTHBIX BOJH ISt
COTOBOM CBS3U.
DneKkTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Jlemoncmpayuu.
1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBONMCTBA CBETA.
Jlabopamopuvie pabomul u onvimol.
1. W3yueHue CBONCTB AJIEKTPOMATHUTHBIX BOJIH C MOMOIIbI0 MOOMIIBHOTO TeleoHA.
Pa3gen 11. CBeToBbIE SIBJIEHHS.
JlyueBas momenp cBera. Mictounuku ceeta. lIpsmoimHEHOE pacnpoOCTpaHEHHUE CBETA.
3armenus Connua u Jlynsl. Otpaxkenue ceta. [lmockoe 3epkano. 3akOH OTpa)KE€HUs CBETA.
[Ipenomiienne cBera. 3akoH mnpenomuieHus cBeTa. [lojIHO€ BHYTpEeHHEE OTpaKeHUE
cBera. Mcnonb30BaHUE NOJHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBOJIAX.
Jlunza. Xox nydeit B juH3e. Onrtuueckas cuctema (oToanmapara, MUKPOCKOIA U
Teneckona. I'ma3 kak ontuyeckas cuctema. biin3opykocTs U JalIbHO30PKOCTb.
Pa3znoxenue Oenmoro cera B crekTp. OnbiTel HptoToHa. ClioKeHHE CIEKTPATIbHBIX
1BeToB. Jlucnepcus cBeTa.
Jemoncmpayuu.
[IpssMONTMHEHOE paclpOCTPaHEHUE CBETA.
OTtpaxeHue cBeTa.
[Tonyuenue n300paxxeHUi B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[IpenomiieHue cBera.
OnTuyecKuil CBETOBO/I.
Xop ydeil B coOuparonieit JIMH3e.
XO0J ny4yelr B pacCenBaIOIIECH JIMH3E.
[Tony4yenune n300paxeHut ¢ MTOMOIIBIO JIMH3.
[Tpuniun aevictBus doToanmapara, MUKPOCKOTIA U TEJIECKOIIA.
10. Moaens rnasa.
11. Pa3noxenue 6e5oro cBera B CIEKTP.
12. [lomy4yeHue 6e0ro cBeTa MpH CI0XKEHUH CBETAa Pa3HbIX I[BETOB.
Jlabopamopuvie pabomul u onvimol.
1. HccnenoBaHue 3aBUCUMOCTH YIJia OTPAXKEHUSI CBETOBOIO JIyda OT yIJia MMaICHUsI.
2. M3yueHue xapakTepUCTUK U300paKEeHUS MPEAMETA B IUIOCKOM 3epKajie.
3. HccnenoBanue 3aBUCUMOCTHU yria MPEJOMIICHHUS] CBETOBOIO Jy4ya OT yrja MaJeHUs
Ha TPaHULIE «BO3yX—CTEKIIOM.
4. IlomydeHnue n3o0paxeHHi ¢ TOMOIIBIO COOMPAIOILIEH JIMH3HI.
Omnpenenenre GOKYCHOTO PaCCTOSTHUS U ONTHYECKON CHIIbI COOUpAIOLIe TUH3bI.
6. ONBITHI 1O Pa3JI0KEHUIO OEJIOr0 CBETA B CIEKTP.

W X N U e W N E
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7. OmbITHI MO BOCIPHUATHIO LIBETA MPEAMETOB MPHU UX HAOIIOJICHUU Yepe3 LIBETOBbIE
(GUIBTPHI.

Pa3nen 12. KBanTOoBbBI€E SIBJICHHUS.

OmnsiTel Pezepdopaa u mnanetapuas Mmojeisb atomMa. Mogens aroma bopa. Ucmyckanue
Y TIOTJIONIEHNE cBeTa aToMOM. KBaHThI. JInHENYaThIie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a-, 6eta- U ramma-uziaydeHus. CTpoeHUE aTOMHOrO Spa.
HyxiionHass mozaens atomHoro snapa. M3ortomsl. PagmoaktuBHbIE TipeBpameHus. llepuon
IIOJTypacIiaia aTOMHBIX SAED.

AnepHble peakuuu. 3aKOHbBI COXPAHEHMS 3apsAI0OBOTO U MAcCCOBOIO YHUCEN. DHEPIHs
CBSI3M aTOMHBIX siaep. CBs3b Maccbl MU SHEPruM. Peaknuu cHHTE3a W JEIEHUS SAEp.
Nctounuku 3Heprun CostHIA U 3BE3I.

Snepnas sHepreTuka. /J[elcTBus paauOaKTUBHBIX U3Jy4YCHUHN HA )KUBBIE OPTaHU3MBI.

Hemoncmpauuu.

1. CHexTpsl U3IIy4eHHUs U HOTJIOLIEHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp Boaopoaa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrtpanus u3nydeHus: OpUPOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopuwie pabomul u onvimaul.

1. HaGnroneHue CIulONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITYyUCHUS.

2. UccnenoBanue TpEeKOB: M3MEPEHUE SHEPIMM YACTHIBI 0 TOPMO3HOMY HYTH (I10

doTorpadusm).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOpPUTEIBLHO-0000 1AM MOAYIb.

[ToBTOpUTENBEHO--0000IAIOIMN  MOAYJIb MpPEIHA3HAYECH [UIsl CHUCTEeMaTU3alud U
0000I1IeHHs] TIPEIMETHOTO COAEPKaHUSI M OMNbITa JEATEIbHOCTH, MPUOOPETEHHOIO MpHU
W3YYEHUU BCETO Kypca (PU3HMKH, a TAKKe JJIS MOATOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY
sK3aMeHy 1o (HU3uKe sl 00yUaroIUXCsl, BHIOPABIINX 3TOT yUESOHBIH MpEaMET.

[Ipy wW3y4eHUM [AaHHOTO MOJIYJS PEATUZYIOTCSA UM CHUCTEMATU3UPYIOTCS BUIBI
NEeSATEIbHOCTH, Ha OCHOBE KOTOpPBIX OO€ECNeYnBaeTCsl JOCTUKEHUE MPEIMETHBIX H
MeTanpeIMETHBIX MJIaHUPYEMBIX pe3yJIbTaTOB oOy4deHus, bopmupyeTcs
€CTECTBEHHOHAY4YHAasi TPaMOTHOCTh: OCBOCHME HAYYHBIX METOJOB HCCIIECIOBAHMS SBICHUUN
IPUPOABl U TEXHUKH, OBIAJCHUE YMEHHUSIMHU OOBACHITH (PU3MUECKHUE SBICHUS, TPUMEHSS
MOJIyYEHHBIC 3HAHUs, PEIATh 3a1a41, B TOM YHCJIE KAYECTBEHHBIE U IKCIIEPUMEHTAJIBHBIE.

[TpyHIMIIHATBHO AEATENBLHOCTHBIM XapaKTep HAHHOTO pas3fellia peajnu3yercss 3a CYET
TOTO, 4TO OOYYaIOIIMECs BHIMOIHSIOT 3a/1aHHsI, B KOTOPBIX UM IIpeIjIaraeTcs:

Ha OCHOBE TOJYYEHHBIX 3HAHWKM pPACMO3HABaThb M HAYYHO OOBSICHATH (HU3UYECKUE
SABJICHHS B OKPY’KAIOILIEW IPUPOJIE U TOBCEAHEBHOM KU3HU;
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HCIIOJBb30BaTh HAYYHBIC MCTOAbI HMCCICAOBAHUA (bI/ISI/I‘IGCKI/IX HBHGHHﬁ, B TOM 4YHUCIJIC
AJIs1 IPOBEPKHU T'MIIOTE3 U ITOJTYUYCHUSA TCOPECTHUCCKHUX BBIBOJOB,
00BIACHSITH HAayY4YHBIC OCHOBBI HanOoJIee BaXKHBIX I[OCTI/DKeHI/Iﬁ COBPCMCHHBIX TGXHOHOFHﬁ,
HaripuMcep, HMPAKTHUICCKOI'0 HCIIOJIIb30BAHHA PA3JIMYHBIX HMCTOYHHUKOB SHCPIrMM Ha OCHOBC
3aKOHa ITPCBPAIICHUA U COXPAaHCHUA BCCX N3BCCTHBIX BUIOB SHCPIUH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INTPOI'PAMMBI 11O ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yyenue Qu3MKM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSl HAMPABICHO Ha

JNOCTH)KEHHE  JIMYHOCTHBIX, METANpEeAMETHBIX U  TPEIMETHBIX  00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbraTe u3yueHuss (U3MKM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Yy

oOyuaromerocst OyayT copMUPOBAHbI CIEAYIONINE IUYHOCTHBIE PE3YJIbTAThI B YACTH:

1) naTpUOTHYECKOT0 BOCIIMTAHMS:

— TMpOSABIEHUE HHTEpECA K MCTOPUM U COBPEMEHHOMY COCTOSHUIO POCCHUCKOMN
buznueckoil HayKu;

— [IEHHOCTHOE OTHOIIIEHUE K JIOCTHYKEHUSIM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) rpaskIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA

— TOTOBHOCTh K AKTHMBHOMY YYacTHIO B OOCYXJIEHUHU OOUIECTBEHHO 3HAYMMBIX H
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN (PUUKY;
— OCO3HAHUE BAKHOCTU MOPAJIbHO--3TUYECKUX MPUHIIUIIOB B JEATEIBHOCTH YUEHOTO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS S

— BOCIPHUSATHE OCTETUYECKUX KAuecTB (PU3MUECKOW Haykh: €€ TapMOHUYHOTO
IIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT'O MO3HAHUA:

— OCO3HAaHHWE LIEHHOCTH (PU3NYECKON HAYKH KaK MOITHOTO MHCTPYMEHTA MMO3HAHUS MUDA,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, BAXKHEUILIEH COCTABIISIONIEH KYJIbTYpPHI;

— pa3BUTHE HAy4yHOM JI0OO3HATENLHOCTH, MHTEpEca K  MCCIEN0BATEIbCKOU
NeATEIIbHOCTH;

5) popMupoBaHUA KYJbTYPbI 3I0POBbS U SIMOIUOHAJILHOTO 0JIarOMOJIyYHs:

— OCO3HaHHUE LEHHOCTH 0€30MacHOro o0pas3a KM3HU B COBPEMEHHOM TEXHOJOTMYECKOM
MHUpE, BaXXHOCTH TpaBWJI O€30MacHOr0 TOBEJACHUS Ha TPAHCIOPTE, Ha JOporax, C
AIEKTPUUECKUM U TEIJIOBBIM 000PYI0BaHUEM B JIOMAIIIHUX YCIOBUSX;

— copMHUPOBAHHOCTh HaBbIKa pediekcuu, MpU3HAHUE CBOErO MpaBa Ha OIMMUOKY U
TaKOTO € MpaBa y APyroro 4eJOBEKa;

6) Tpy10BOI0 BOCTIMTAHMS:

— AaKTUBHOE YyYacTM€ B pEHICHWU TMPAKTHUYECKUX 3amad (B paMKax CEMbH,
o0pa3oBaTenbHON OpraHU3allMKh, TOpOja, Kpas) TEXHOJOTUYECKOW W COIMAILHON
HaIpaBJICHHOCTH, TPEOYIOMUX B TOM YUCIC U (PU3NYECKUX 3HAHU;

— UHTEPEC K MPaAKTUUECKOMY U3YYEHHUIO podeccuid, CBsI3aHHBIX C (DU3UKOM;

7) IKOJIOrH4eCKOro BOCIIMTAHUSA :

— OpHWEHTaIlMs Ha TpUMEHEHUEe (U3UYECKUX 3HAHUW ISl pelieHus 3afad B 00JacTu
OKpY’KaroLIEH Cpe/ibl, INITAHUPOBAHUSA MOCTYIKOB U OLEHKU UX BO3MOXKHBIX MOCIEACTBUM
JUI OKPYKAIOIIEN Cpelibl;

— OCO3HAHUE TJI00ATLHOTO XapaKTepa SKOJOTUIECKUX POOJIEM U IMyTeH UX PEIICHMUS;
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o 8) ajanTanuu K U3MEHSIIOUIUMCS YCJIOBUSM COUATBHOI M MPUPOIHOM cpebl:

e — MOTPEOHOCTHh BO B3aUMOJEWUCTBUU TPU BHINOJHEHUH MCCIEAOBAHUN U TPOEKTOB
(bu3nUuecKoil HaNPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTHUX;

e — NOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTHUECKYIO A TEIbHOCTD;

e — MOTPeOHOCTH B (POPMHUPOBAHUHM HOBBIX 3HAHUU, B TOM uucie GOpMyIUPOBATH HJIEH,
MOHSITHS, TUIIOTE3bI O PUBNYECKUX 0OBEKTAX U SIBICHUAX;

e — OCO3HaHHUE ACPHUIMTOB COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH B 00JacT (PU3HKY;

e — IUTAHMPOBAHME CBOETO PAa3BUTHSI B MPUOOPETEHUN HOBBIX (PU3UUECKUX 3HAHUH;

e — CTpEeMJICHHE AaHaJM3UPOBaTh M BBIBIATH B3aHMMOCBS3M MPHUPOJBI, OOIIeCTBA U
HKOHOMHKH, B TOM YHCJIE C UCIIOIb30BaHUEM (PU3HMUECKUX 3HAHUI;

e — OICHKA CBOUX JICHCTBUH C y4€TOM BIMSIHHS Ha OKPYXKAIOIIYIO CpPEeay, BO3MOXKHBIX
IJ1I00aJIbHBIX MOCIEACTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbraTre OcBOeHHs MporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOIO OOIIEro
oOpazoBaHus y oOydaromierocss OyayT c(OpMUPOBAaHbI MeTalpeAMeTHbIe Pe3yJbTaThl,
BKJIFOYAIOIINE MO3HABATENIbHBIE YHUBEpCAIbHbIE Y4Y€OHBIE JEUCTBUS, KOMMYHUKATHBHBIC
YHUBEpCaJIbHbIE yUeOHbIE IEUCTBUS, PETYJIATUBHbIE YHUBEPCAIbHBIC yUeOHBIE IEUCTBHUS.

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble JJoruyeckue 1eMcTBUS:

e BBISBIATH M XapaKTEPHU30BATh CYIICCTBEHHBIE TPU3HAKU O0OBEKTOB (SIBJICHUM);

e YCTaHABIWBATh CYIIECTBCHHBIH TMPU3HAK KJIACCH(PUKAIIMKA, OCHOBAHUS IS
000011IeHNs U CPAaBHEHUS,;

e BBIABIISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHUS B pacCMaTPUBACMBIX (haKTax, JTaHHBIX
1 HaOJIIOJICHHUSIX, OTHOCAIINUXCS K (PU3UUYCCKHUM SIBIICHHSIM;

e BBISBIATH MPUUYUHHO--CJICJICTBEHHBIC CBS3U IMPU M3YYCHUH (PU3MUCCKUX SBIICHHN U
MPOIIECCOB, JIENIaTh BBIBOJBI C HMCIOJB30BAaHUEM JETYKTUBHBIX W WHIYKTHBHBIX
YMO3aKIIFOUCHHM, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3SX (PU3MUECKUX BEINYNH;

e CaMOCTOSITEJIBHO BBIOMpPATh CMOCOO pemieHus y4deOHoW (u3myecko 3amauu
(cpaBHEHHE HECKOJIBKMX BapHaHTOB pelIeHUs, BHIOOP Hambojee MOAXOISIIETO C
y4E€TOM CaMOCTOSITEIIbHO BBIICICHHBIX KPUTEPHUEB).

ba3oBble nccienoBarTebCKue AeiiCTBUS.

e HCIIOJIH30BaTh BOIPOCHI KaK MCCIIEIOBATEILCKUI HHCTPYMEHT ITO3HAHUS;

e TMPOBOJUTH TIO CaMOCTOSITEIBHO COCTaBJIEHHOMY TIUUIaHY OIBIT, HECIOXHBIMA
(U3UISCKUI IKCIIEPUMEHT, HEOOJIBIIIOE UCCISOBAHUE (PU3HUECCKOTO SBICHUS,

e OIICHWBATh HA MPUMEHUMOCTD U JIOCTOBEPHOCTH HH()OPMAITHIO, TTOTYICHHYIO B X0JI¢
WCCJICIOBAHMSI HITH DKCIIEPUMCHTA;
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CaMOCTOATENbHO  (POPMYJIHPOBAaTH OOOOIIEHUS UM BBIBOJBI MO pE3yJbTaTaMm
MPOBENEHHOTO HAOIIOJEHUS, OTIbITA, UCCIIEIOBAHUS;

MPOTHO3UPOBATh BO3MOXKHOE JaNbHEHIIee pa3BUTHE (PU3NUECKHX IPOIECCOB, a
TaKK€ BBIJIBUTaTh MPEAMNOJIOKEHUS 00 WX Pa3BUTUM B HOBBIX YCIOBUSIX U
KOHTEKCTaXx.

Pa6ora ¢ undpopmanmeii:

MPUMEHSTh Pa3jIMYHbIE METOJIbl, MHCTPYMEHThI U 3aMpoChl MPU MOKUCKE U 0TOOpE
uHGOpPMAIIMU WK JAHHBIX C yU4ETOM MPeaoKEeHHON yueOHOo! HU3nIecKoil 3a1a4u;
aHaJIM3UpOBaTh, CHCTEMATU3MpPOBaTh W  HMHTEPHPETUPOBATH  HMH(OpPMAILHIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHHUS;

CaMOCTOATENILHO BBIOMPATh ONTUMAIBHYIO (POpMY MpeAcTaBiIeHUS UHPOPMALUKU U
WJUTFOCTPUPOBATh PELIAEMBIE 3aa4M HECIO0KHBIMU CXEMAMH, AUarpaMMaMH, WHOU
rpauKoi U MX KOMOWHAITHSIMH.

KOMMyHI/IKaTHBHbIe YHuUBEpPCAJIbHbLIC y‘leﬁﬂble IlCﬁCTBPISI:

B X0Jie 0oOCyXJeHHs y4eOHOro Marepualia, pe3ysIbTaTOB J1a0OpaTOPHBIX PadOT U
IIPOCKTOB 3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOH TEMbl M BBICKA3bIBATh
WJCH, HAIICJICHHBIE Ha peIIeHUE 3aJavydl W TOojJepkKaHue OJarokeaaTeIbHOCTH
OOIICHMS,

COTIOCTABJISATh CBOM CYXKICHHS C CYXJICHHSAMU JPYIMX YYaCTHHUKOB JHAjora,
OOHapyKUBATh PA3JIUINE U CXOJICTBO IMO3UITUH;

BBIpakaTh CBOIO TOUKY 3PEHUS B YCTHBIX U IMMUCHhbMEHHBIX TEKCTAX;

nyOJUYHO TPEACTABIATh PE3yJbTAaThl  BBITIOJHEHHOTO (DU3UYECKOTO  OIbITa
(3KCTIepUMEHTa, UCCIICIOBAHUS, TIPOEKTA);

MMOHUMATh U MCIIOJIh30BaTh MPEUMYIIIECTBA KOMAaHIHON M WHIUBUAYAJIbHOU PaObOTHI
IIPU pElICHUU KOHKPETHOM (U3HIeCcKOor MpoOIeMBl;

MPUHUMATh IEJTM COBMECTHOW NEATEIIbHOCTH, OPTaHW30BBIBATH JCUCTBHUS IO €6
JOCTIDKCHHIO:  pPaclpenelisaiTh poJid, OOCYXJaTh TIPOIECCHl W Pe3yiabTaThl
COBMECTHOM pabOThI, 0000111aTh MHEHUS HECKOIBKHX JIFOJICH;

BBITIOJTHSATH CBOKO 4YacTh PaOOTHI, OCTUTAs KaueCTBEHHOTO PE3ysbTaTa MO CBOEMY
HaIIPaBJICHUIO U KOOPAUHUPYS CBOU JSHCTBUS C APYTUMHU YJICHAMH KOMaH/IbI;
OIICHMBATh Ka4yeCTBO CBOETO BKJIaga B OOMMH TPOAYKT IO KPUTEPHSIM,
CaMOCTOSATEITLHO COPMYITMPOBAHHBIM yUYaCTHUKAMH B3aHMOICHCTBHSI.

PeryasitTuBHbIe YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

Camoopranuzamnus:

BBISIBJISITH TPOOJIEMBbl B JKM3HEHHBIX M YUEOHBIX CHUTYyalUsiX, TPEOYIOLIUX st
peueHus: GU3NUEeCKUX 3HAaHUM;

OpPUEHTUPOBATHCS B PA3NUYHBIX MOAXOAAX MPUHITHUS pElIeHU (MHAUBUIYaIbHOE,
IPUHATHUE PELIECHUS B IPYIIIE, IPUHATHE PEIIEHUIN TPYIIION);
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CaMOCTOATENIbHO COCTaBJIATh AJTOPUTM pElIeHHs] (GU3HUECKOW 3aJjaud WM IJIaHa
UCCJIEIOBAHUS C YYETOM HMEIOIIMXCI PECYpPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh MPEIJIAracMble BAPUAHTHI PELICHUM;

JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTYalluu U IIpeajiaraTh miaH €€ u3MEeHEeHUS;
OOBSCHATh MPUYUHBI JOCTHXKEHUS (HEAOCTHUIKEHHUS) pPE3yJbTAaTOB JACSITEIbHOCTH,
JaBaTh OLEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JIEITEIBHOCTh (B TOM YHCJIE€ B XOJl BBIIOJIHEHUS
(GbuU3MYEeCKOro HCCIAEAOBaHUS WM TMPOEKTa) HA OCHOBE HOBBIX OOCTOATEILCTB,
WU3MEHUBIINXCS CUTYallui, YCTAHOBIIEHHBIX OMMOOK, BOBHUKIINX TPYIHOCTEH;
OLICHMBATh COOTBETCTBHE pE3yJbTaTa LIEJIA U YCIOBUSM;

CTaBUTh ce0s Ha MECTO JpPYroro 4YejoBeKa B XOJ€ CIOpa WIM AUCKYCCHU Ha
Hay4YHYIO TEMY, TOHUMATh MOTHBbI, HAMEPEHUS U JIOTUKY APYTroro;

MpU3HaBaTh CBOE MpaBO Ha OMIMOKY NpPH pEHIeHHH (PU3NYECKUX 3ajady WU B
YTBEPKICHUSIX HA HAYYHbIE TEMBI U TAKOE K€ MPaBO APYroro.

IMPEAMETHBIE PE3YJIBTATDBI

K xoHiy oOydenust B 7 Kjaacce npeaMETHbIE pe3yabTaThl HA 0230BOM YPOBHE JOJIKHBI
OTpaxaTh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

UCIIOJI30BaTh TMOHATHUS: (PU3NYECKHE M XHUMHUYECKHE SIBJICHUS, HaOJI0JCHUE,
HKCIIEPUMEHT, MOJICJIb, TUTIOTE3a, AUHUIBI (PU3UUECKUX BEIMYUH, aTOM, MOJIEKYJIA,
arperaTHble COCTOSIHUSI BelllecTBa (TBEPAOE, KUIKOE, Ta3000pa3HOE), MEXaHUYECKOE
JIBI)KCHUE (paBHOMEpPHOE, HEpPaBHOMEpPHOE, MPSIMOJIMHENHOE), TpaeKTopus,
paBHOJACHUCTBYIOIIas cwia, aedopmarus (ymnpyras, IiacTHYecKasi), HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuyath sBlIeHus (nquddysus, TErIoBOe JBIKEHHME YaCTHI[ BEIIECTBa,
PAaBHOMEPHOE JBIKCHHUE, HEPABHOMEPHOE JBUKEHHE, WHEPLUS, B3aUMOJICUCTBUE
T€J, paBHOBECHME TBEPIBIX TeJ C 3aKPEIUIEHHONM OCBhIO BpalleHHs, Nepenaya
JABIICHUSI TBEPABIMU TEJIaMH, KHUIAKOCTSIMU M Ta3aMH, aTMOC(EpHOE JIaBJICHHE,
IJIaBaHWE TeJ, TPEBpallCHUs] MEXAaHWMYECKOW DJHEpPruM) MO OIMUCAHUI0 HX
XapaKTepHBIX CBOMCTB M HA OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE
(bu3nUecKoe SBICHHUE;

pacro3HaBaTh MNPOSBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUNH B OKpYXKaIOIIEeM
MHUpE, B TOM 4YHCle (pu3nyecKkue SBJICHUS B TMPUPOJC: MPUMEPHI JBWIKEHUS C
Pa3IMYHBIMUA CKOPOCTSIMHU B )KMBOW U HEXKUBOUW MPUPOJE, AEUCTBUE CHUIIBI TPEHUS B
NpUPOJIC W TEXHUKE, BIMSHUE aTMOCHEpPHOTO [aBJICHUS Ha >XUBOM OpraHu3M,
MJIaBaHUe PbIO, pbhlUard B TeJie 4YeJIOBEKa, MPU ITOM IEPEBOJIUTH MPAKTHUYECKYIO
3a/ladyy B y4eOHYIO, BBIJEIATH CYIIECTBEHHBIC CBOWCTBA (MPHU3HAKH) (PU3NUYECKHUX

SIBJICHUM;
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ONMKCHIBATh M3YyUYECHHbIE CBOWCTBA Tell U (PU3NYECKHE SBJICHUS, HCIOJIb3Ys
dbu3znueckue BeIMYMHBI (Macca, O00BEM, IUIOTHOCTh BEIIECTBAa, BpPEMsl, IIyTh,
CKOPOCTb, CpPEIHSs CKOPOCTh, CHJIa YIOPYIOCTH, CHJIA TSDKECTH, BEC Tea, Chja
TpeHus, AaBieHUE (TBEPAOro Temna, >KUAKOCTH, ra3a), BbITAJIKUBAIONIAs CuUIa,
MexaHu4eckas paboTa, MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(PQPHUIUEHT
MOJIE3HOTO JIEUCTBUSI MEXaHU3MOB, KHHETUYECKasl U TOTCHIIMAJIbHAS SHEPTHS), TIPH
OMKMCAHUH MPABUIILHO TPAKTOBATH (PU3UYECKUM CMBICI UCIIOJb3YEMbIX BEJIMUMH, UX
00O3HaUYeHUS U €IUHUIBI (U3MYECKUX  BEIUYHMH, HAXOAUTHb  (OPMYIIBI,
CBSI3BIBAIOIIUE JAHHYIO (DU3HUECKYIO BEIMYUHY C JPYTMMH BEIHMUYMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTepu30BaTh CBOWCTBA TeJ, (DU3UUYECKUE SIBJICHUS M MPOLIECCHI, HCIOb3Ys
MpaBUJIa CIOXKEHUS CUI (BIOJIb OJTHOM MpsMOil), 3akoH ['yka, 3akoH [lackans, 3akoH
ApxuMena, IpaBUJI0 paBHOBECHUs phiyara (0JI0Ka), «30JI0TOE MPaBUIIO» MEXAaHUKH,
3aKOH COXPAHEHHMS MEXAHMYECKOW SHEpPruH, MpU 3TOM JaBaTh CIOBECHYIO
(GOpMyIIMPOBKY 3aKOHA U 3alMChIBATh €70 MATEMAaTUUYECKOE BbIPAXKECHHUE;

OOBSCHATh (PU3MYECKHE SIBJICHUS, MPOLIECCHl W CBOWCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyalud NPAKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:  BbISBIATH
NPUYUHHO--CJIEICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHUE U3 1—2 TOrMYECKHUX 1IaroB C
ornopoit Ha 1-2 M3ydeHHBIX CBOMCTBa (PU3MUECKUX SBICHUM, (PU3MUECKUX 3aKOHA
WJIM 3aKOHOMEPHOCTH;

pemath pacuéTHble 3a7aud B 1—2 neHCTBUSA, HCNOIB3Ysl 3aKOHBI U (OPMYJIBL,
CBA3BIBAIOLIME (PU3NYECKHE BEIUYMHBI: HAa OCHOBE aHalM3a YCJIOBUA 3aJlayu
3aMKCBIBATH KPATKOE YCIOBUE, MOACTABIATh (PU3MUECKUE BETUUUHBI B (POPMYIIBI U
IPOBOAUTH Pacu€Thbl, HAXOUTh CIPABOYHbIE JAHHbBIC, HEOOXOAUMBIE JJISl PEILECHUS
3a]1a4, OLICHUBATh PEATMCTUYHOCTh MOTYYEHHON (PU3NYECKON BETNUUHBI;
pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOXXHO PEIIUTh MPU MOMOIIM (PU3UYECKHUX
METO/IOB, B ONHMCAHUM HCCJENOBAHUS BBIACIATH MPOBEPSEMOE MPEANOI0KEHUE
(runotesy), pa3inyaTb M HHTEPIPETUPOBATH IMOJYYECHHBINM pe3ynbTaT, HAXOIUTh
OLIMOKH B XOJI€ OMbITA, I€1aTh BEIBOJBI 110 €T0 pe3ybTaTaM;

MPOBOJUTH OMNBITHl 1O HAOMIOACHUIO (DU3UYECKUX SIBICHUUW WU (PU3NIECKUX
CBOMCTB Tel: (hOpMyJIMPOBATh MPOBEPSIEMbIE MPEANOIOKEHHUS, COOUPATh YCTAHOBKY
U3 TPEMAJIOKEHHOT0 000pY/IOBaHUs, 3alMChIBATH XOJI OMNbITa U (HOPMYIUPOBATH
BBIBOJIBL;

BBITNIOJIHATH NMPSMbIE U3MEPEHUS] PACCTOSIHUS, BPEMEHH, MAcChl Tesa, 00bEMa, CUITbI
U TEMIIepaTypbl C UCIOJb30BAHUEM AHAJIOTOBBIX M ULUMPOBBIX MPUOOPOB,
3aMMChIBATh MOKa3aHMUsI TPUOOPOB C yUETOM 3aJaHHON a0CONIOTHOM MOTPEIIHOCTH
U3MEpPEHUN;

MIPOBOJIUTH UCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUMHBI OT IPYTOH C
UCIIOJIb30BAaHUEM  MPAMBIX  HW3MEPEHHM  (3aBUCUMOCTH IyTH  PaBHOMEPHO
JBIKYILIETOCS T€la OT BPEMEHH JABMKEHUS Tela, CUIIbl TPEHUSI CKOJIbKEHUS OT Beca
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Tena, KayecTBa 00pabOTKM MOBEPXHOCTEM TEJI M HE3aBUCUMOCTU CHJIbI TPEHUS OT
IUIOIAAN CONPUKOCHOBEHHUS Te€J, CHJIbI YIPYTOCTHM OT YIJIWHEHUS IpPY>KHUHBI,
BBITAJIKMBAIOIIEH CHUJIBI OT 00BbEMa MOTpYKEHHOM 4YacTW Telna M OT IUIOTHOCTH
KUIKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH Tella, OT IJIyOMHBI, Ha KOTOPYIO
HOTPYKEHO TEJ0, YCIOBUM IUIaBaHUsI TEJI, YCIOBUN paBHOBECHUS pbluara U OJOKOB),
y4acTBOBaTh B IUIAHUPOBAHWU Y4YEOHOIO HUCCIIEOBAHMs, cOOMpaTh YCTaHOBKY M
BBITNOJIHATh U3MEPEHUS, CleAys NPeJIOKEHHOMY IIJIaHy, PUKCUPOBATh PE3YJIbTATh
MOJy4YEHHOM 3aBUCHUMOCTH (PU3WYECKUX BEJIMYMH B BUJE MPEATIOKEHHBIX TaOIHIl U
rpaduKoB, enaTh BEIBOBI [0 PE3yJIbTaTaM UCCIIECOBAHMUS;

IPOBOJUTHh KOCBEHHBIE H3MEpPEHMsS (PU3MUECKHUX BEJIMYMH (IUIOTHOCTH BEIECTBA
XKUIKOCTH W TBEPIOTO Tela, CWIAa TPEHMsI CKOJIBXCHHUS, JABICHUE BO3/1yXa,
BBITAIKMBAIONIAs. CWJa, JCHCTBYIOLIAs Ha MOTIPYKEHHOE B JKHJIKOCTh TEO,
KO3 GUIIUEHT TOJE3HOTO ACUCTBUS MPOCTHIX MEXaHU3MOB), CIIEAYS MPEIJI0KEHHON
WHCTPYKIMU: TIPU BBINOJIHEHUH HM3MEPEHUN CcoOUpaTh HSKCIEPUMEHTAIBHYIO
YCTaHOBKY Y BBIYUCIIATH 3HAYEHUE UCKOMOM BEJIMYHMHBL;

coOMoaTh MpaBWiIa TEXHUKU O€30IaCHOCTH IMpU pabore ¢ JabopaTopHBIM
o0opy1I0BaHUEM;

yKa3blBaTh MPUHUUIIBI JEHCTBUA NPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCYIbl, OapOMETp, pblUar, MOJBUKHbBIN
Y HETIOJBMKHBIN OJIOK, HAKJIIOHHAS TNIOCKOCTB;

XapaKTepU30BaTh MPUHIMINbBI JEUCTBUS H3YYEHHBIX NPUOOPOB M TEXHUUYECKUX
YCTPOMCTB C OMOPOW HA MX ONUCAaHUS (B TOM YHCIIE: MOJUIUIHUKU, YCTPOHUCTBO
BOJOIPOBO/IA, TUAPABINYECKHUIN Mpecc, MAHOMETP, BRICOTOMED, MOPIIHEBON HACOC,
apeoMeTp), UCIIOJIb3Ysl 3HaHUS O CBOMCTBaX (PU3MUECKHX SIBJICHUM U HEOOXOAMMBbIE
¢duznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOAUTH MpUMEPHl (HAXOAUTh HHPOPMALMIO O MPUMEPAX) MNPAKTUYECKOTO
UCIIOJIb30BaHUsl (PU3UYECKUX 3HAHWA B TOBCEAHEBHOM >KU3HU ISl OOECHeYeHUs
Oe3omacHOCTH TIpH OOpalieHuu ¢ TpUdOpaMu M TEXHUYECKUMHU YCTPOMCTBAMH,
COXPaHEHHUSl 3/10pPOBbS M COONIOACHUS HOPM HKOJIOTUYECKOTO TOBEIEHUS B
OKPY’KAIOIIEH CPEE;

OCYUIECTBJISITh OTOOP MCTOYHMKOB HMH(opManuu B MHTEpHETE B COOTBETCTBHH C
3aJlaHHBIM TIOMCKOBBIM 3alpOCOM, Ha OCHOBE HUMEIOIIMXCS 3HAHUH W MyTEM
CPaBHEHHUS pPa3JIMYHbIX HMCTOYHUKOB BBLIEIATH MH(GOpPMAIUIO, KOTOpas SBISETCS
MIPOTUBOPEYUBON HIIM MOXKET ObITh HEJTOCTOBEPHOIA;

UCIIOJIb30BaTh IPU  BBIMIOJIHEHUM YYEOHBIX 3alaHUid  HAYyYHO--TIONMYJISIPHYIO
JUTEPATYpy (PU3UYECKOTO COACpIaHUsSA, CIPABOUYHBIE MaTEpHalbl, PECYpChl CETU
WuTepHer, BiaaeTb NpUEMaMU KOHCHEKTUPOBAHHUS TEKCTa, NpeoOdpa3zoBaHUs
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KPAaTKUE MUCbMEHHBIE U YCTHBIE COOOIICHHS HA OCHOBE 2—
3 MCTOYHUKOB MH(pOpPMAIMU (PUINYECKOTO COAEPKAHUS, B TOM YHUCIE MYyOJIUYHO
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JienaTh KpaTKue COOOIIEHUS O PE3yNIbTaTaX MPOEKTOB WM YYEOHBIX MCCIIEIOBAHUM,
Opyu 3TOM TPaAaMOTHO MCHOJB30BATh HW3YYECHHBIA TMOHATUMHBIA ammapaT Kypca
(bu3KKH, COMPOBOXKIATH BHICTYIJICHUE MPE3CHTAIIUEH;

IIPYU BBITOJIHEHUH Y4E€OHBIX IPOEKTOB M MCCIIEIOBAHUI PACIIPEAEIISTh 00sI3aHHOCTH
B I'PYIIIIE B COOTBETCTBUM C MOCTABJICHHBIMU 3a/layaMU, CJIEIUTDH 3a BBITOJHEHHUEM
riaHa JEWCTBUM, aJeKBAaTHO OLIEHUBATh COOCTBEHHBIM BKJIaa B JACSITEIbHOCTH
IpyNIbl, BBICTpaUBaTh KOMMYHHMKATUBHOE B3aMMOJICHCTBHUE, YUYUTHIBAsS MHEHUE
OKpPYXKaIOIIUX.

K xoniy oOyueHus B 8 kjacce npeaMeTHbIe pe3yIbTaThl Ha 6a30BOM YPOBHE JTOJIKHBI
oTpaxkaTh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

UCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTANIMYECKUE U aMOp(HBIE Tena,
HACBIIICHHBIA W HEHACHIIIEHHBIA Map, BIJAXHOCTh BO3JyXa, TEMIIEpaTypa,
BHYTPEHHSISI SHEPTHUs, TEIJIOBOM JABUTATEINb, AIEMEHTAPHBIN AIEKTPUUYECKUN 3aps/,
IIEKTPUYECKOE II0JIE, MMPOBOJHUKU U JHUAJIEKTPUKH, MOCTOSHHBIN 3IEKTPUYECKUI
TOK, MarHUTHOE I10JIE;

pa3nuuaTh SIBICHUA (TEILUIOBOE PACHIMPEHUE M CXKAaTHE, TEILIoNepeaada, TeIIOBOE
paBHOBECHE, CMauyMBaHHME, KaNWUIAPHBIE SIBJICHUSA, HWCIAPEHUE, KOHJEHCAlus,
IUIaBJICHUE,  KpUCTAJUIM3auusi  (OTBEpJEBaHUE), KUIEHHE, TeIJlonepeaaya
(TEenIonpOBOJHOCTh, KOHBEKLUS, U3TYUEHHE), MIEKTPU3ALUS TEN, B3aUMOJCICTBIE
3apsAI0B, JEUCTBHS IEKTPUYECKOrO TOKA, KOPOTKOE 3aMbIKaHHE, B3aHUMOJCHCTBHE
MarHuTOB, JEHCTBUE MarHUTHOIO MOJI HA MPOBOJHUK C TOKOM, JIEKTPOMAarHUTHas
WHAYKIUS) [0 ONUCAHUI0O HMX XapaKTepHbIX CBOMCTB KW HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBJICHUE;

pacro3HaBaTh MPOSBICHUE HW3YYEHHBIX (PU3MUECKHX SBJICHUH B OKPYKaIOIIEM
MUpE, B TOM 4HCle (U3UUECKUE SIBICHUS B IPUPOE: MOBEPXHOCTHOE HATSHKEHHUE U
KaMWUISIpHBIE SIBJIICHUS B TMPHUPOJIE, KPUCTALIBI B mpupone, usnydenue CoiHua,
3aMep3aHue BOJOEMOB, MOpCKUE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHEra,
JIIEKTPUYECKUE SIBJICHUS B aTMoc(epe, HJIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE MoJie 3eMiH, Apei( MOIICOB, POJb MAarHUTHOTO MOJIS AJI JKU3HHU Ha
3emuie, MOJISIPHOE CUSTHUE, IPU 3TOM NEPEBOIUTH MPAKTUYECKYIO 33/1a4y B yU4eOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3HUYECKUX SIBICHMI;

ONKCHIBAaTh M3yYEHHBIE CBOMCTBA Tl U (PU3UUECKUE SIBJICHUS, HCHOJIb3Ys
buznyeckue BeIMYUHBI (TEMIEPATypa, BHYTPEHHSISI SHEPTHsl, KOJIMYECTBO TEIUIOTHI,
ylenabHas TEIUIOEMKOCTh BEIIECTBA, YAEJIbHAs TEIUIOTA IUIABJICHUS, YyHAEIbHAs
TEIUIOTa NapooOpa3oBaHMsl, yAeJdbHAas TEIUIOTAa CrOpPaHMs TOIUIMBA, KOd()PHUIMEHT
MOJIE3HOTO JIEUCTBUS TEIJIOBOW MAIMHBI, OTHOCUTENbHAs BJIAXHOCTh BO3/YXa,
AIIEKTPUYECKUI 3apsij, CWJIa TOKAa, JJIEKTPUUYECKOE HANpPSIKEHUE, COMPOTUBIICHUE
IPOBOJHMKA, YJIEJIBbHOE CONPOTHUBIIEHUE BELIECTBA, pabdoTa U MOIIHOCTh
AIEKTPUYECKOr0 TOKA), MPU ONMUCAHUM MPABUILHO TPAKTOBATh (PU3MUECKHUI CMBICI
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UCIOJB3YEMBIX BEJIUYMH, OOO3HAUEHUS U €IUHULBl (U3NYECKUX BEJIUYUH,
HaXoAUTh (OPMYJIbl, CBSI3BIBAIOLINE JAHHYIO (PU3UYECKYI0 BEJIMYUHY C JAPYTUMHU
BEJIMYMHAMU, CTPOUTH Tpa(UKH U3YUCHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIUYMH;
XapaKTepU30BaTh CBOMCTBA Tel, (PU3NUYECKUE SBICHUS U TPOIECCHI, MCHOIB3YS
OCHOBHBIE TI0JIOKEHHSI MOJIEKYJISIPHO--KHHETUYECKOM TEOPUU CTPOCHUS BELIECTBA,
IOPUHLMIT CYNEPHO3UINH TMOJeH (Ha KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs
3apsna, 3akoH OMa i ydacTka nenu, 3akoH Jxoyis—JIenna, 3aKk0H coXpaHeHus
SHEpPruH, MPU 3TOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U 3aMHUCHIBATH €TO
MaTE€MaTU4YECKOE BbIPAKEHHUE;

OOBACHATh (PU3NYECKUE NPOLECCHl U CBOMCTBA TEJl, B TOM YUCJIE U B KOHTEKCTE
CUTYaLNH IIPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISIBIIATH
PUYUHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTHh OOBICHEHHE U3 1—2 JTIOTMYECKUX IIaroB C
ornopoit Ha 1-2 U3y4yeHHBIX CBOMCTBA (PU3NYECKUX SIBICHUHU, (PU3MUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEM;

pemath pacuéTHble 3a7aud B 2—3 JEHUCTBUS, HCHOJIb3Ysl 3aKOHBI U (OPMYJIBL,
CBsI3bIBAOLIME (DU3MUECKHE BEIMYMHBL: HAa OCHOBE aHajM3a YCIOBUS 3aJauu
3aMKMCBIBATH KPATKOE YCIOBHE, BBISIBISATH HEAOCTATOK JAHHBIX JUISl pEIIECHUS 3a/1a4H,
BBIOMpPATh 3aKOHbI M (OpMyJbl, HEOOXOAWMbIE ISl €€ peuieHus, NPOBOIUTH
pacuéTbl U CpaBHMBATh IIOJIyUYEHHOE 3HAuU€HUE (PUINYECKOW BEIUYMUHBI C
W3BECTHBIMH JIAHHBIMU;

pacrno3HaBaTh IMPOOJIEMbI, KOTOPblE MOXXHO PEUIMTh IMPH MOMOILIM (PUINUECKUX
METO/IOB, MCHOJIb3ysd OIMCAaHUE HCCIEIOBaHUS, BBIIEIATH  MPOBEPSEMOE
MPEANOJOKEHNE, OUEHUBATh MPABUIBHOCTh MOPSIKA MPOBEACHUS HCCIEHOBaHUS,
JieaTh BBIBOJBI,

MPOBOJUTH OMNBITHI 1O HAOMIOACHUIO (PU3WYECKUX SBICHUM WIN (PUINUECKUX
CBOMCTB Ten (KanWUISpHbIE SBJICHUS, 3aBUCHMOCTH JAaBJICHHUS BO3yXa OT €ro
o0béMa, TeMIlepaTypbl, CKOPOCTH MpPOLECCa OCThIBAHUS U HArpeBaHUs NpH
U3YyYEeHUH OT 1BETa MH3JIydamolleld (MOIJomaroeil) MOBEpXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJBI OT TEMIEPATYpPhbl JKUJIKOCTH M IUIOWAAM €€ IOBEPXHOCTH,
NIEKTPU3aLUs TEJI W B3aHUMOJECHCTBHE AIEKTPUUECKUX 3apsAIOB, B3aWMOJIECHCTBUE
MOCTOSIHHBIX MarHUTOB, BU3YyaJU3allMsi MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB,
JEHUCTBUS MarHUTHOTO MOJISi HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHuTa,
CBOMCTBA 3JIEKTPOABHUIATENsl MOCTOSHHOTO TOKa): (hOpMYIHpOBaTh MPOBEPSIEMBbIC
IPEINONIOKEHUsI, COOMpaTh YCTaHOBKY M3 IMPENJOKEHHOro 00Opya0oBaHus,
OMKCHIBATH XOJ1 ONbITA U (DOPMYIUPOBATH BHIBOJIBI;

BBINIOJIHATh MPSIMbIE HM3MEPEHUS TEMIIEPaTypbl, OTHOCUTEIBHOM BIAXKHOCTHU
BO3/lyXa, CUJIbl TOKA, HAMNPSKEHUS C UCIOJIb30BAHMEM aHAJIOTOBBIX MPUOOPOB U
JATYNKOB (PU3MUECKUX BEJIMYMH, CPAaBHUBATH PE3YJIbTAaThl U3MEPEHUN C Y4ETOM
3aJIaHHOM aOCOTIOTHOM MOTPEIIHOCTH;
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IPOBOANUTDH UCCIIENOBAHUE 3aBUCHMOCTH OHON (PU3MUECKON BEIMYHHBI OT APYToH C
UCIIOJIb30BaHUEM MPSAMBIX M3MEPEHUH (3aBUCHUMOCTh COIPOTUBIIEHMS NIPOBOJHHUKA
OT €ro JJUHBI, IUIOMAAN IONEPEYHOr0 CEYEHHUS U YACIBHOTO COMPOTUBIICHHUS
BEIIECTBa MPOBOIHUKA, CHJIBI TOKA, UIYIIETO Yepe3 MPOBOAHUK, OT HAMPSIKEHHS Ha
IPOBOJHUKE, HUCCIIEOBAHME IOCIEA0BATEIBHOIO M MNapajuIeIbHOTO COEAMHEHUN
IPOBOJHUKOB): IIJIAHUPOBATh MCCIEAOBAHUE, COOMPATh YCTAHOBKY U BBINOJHATH
U3MEpPEHMs, Clenys MpEeAJO)KEHHOMY IUIaHy, (UKCHPOBAaTh  PE3YJIbTaThl
MOJyYEHHOW 3aBHUCHUMOCTH B BHJE TaOnui W TpaduKOB, JeiaTh BBIBOJBI IO
pe3yibTaTaM HCCleA0BaHNUS;

IPOBOJUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BENUUYUH (yleIbHas TEMJIO0EMKOCTh
BELIECTBA, CONPOTUBJICHHE IPOBOJHUKA, padOTa M MOIIHOCTb 3JIEKTPUUYECKOTO
TOKA): INTAHUPOBATH U3MEPEHHUsI, COOUPATh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY, CIEAYS
IPEIOKEHHON HHCTPYKIIUH, U BEIYUCTISATH 3HAUCHHUE BEJTMUMHBI,

coONI0aTh MpaBWJia TEXHUKH O€30MacHOCTH NpH padoTe ¢ Jad0paTOPHBIM
00opy1I0BaHUEM;

XapaKTepU30BaTh MPUHIMINBI JEUCTBUS H3YYEHHBIX NPUOOPOB M TEXHUUYECKUX
YCTPOMCTB C OMOPOM Ha WX OMHCAHUA (B TOM YHCIE: CHCTEMa OTOIUICHHUS OMOB,
TUTPOMETp, MapoBas TypOWHA, amMIepMeTp, BOJIBTMETP, CUETUHK IIICKTPUUECKOU
SHEPrUH, BJEKTPOOCBETUTEIbHBIE MPUOOPHI, HarpeBaTENIbHbIE 3JIEKTPOIPUOOPHI
(mpuMepsbl), IEKTPUUECKUE MPEIOXPAHUTENH, IJIEKTPOMATHUT, JIEKTPOJBUTATEIH
IOCTOSIHHOTO TOKAa), HUCIOJb3ysl 3HAHHA O CBOMCTBaX (PU3MYECKUX SBJICHUH U
HE0OX0AUMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA M M3MEPHUTENbHBIC MPUOOPHI 1O
CXeMaM M CXEMaTHMYHbIM pPHUCYHKaM (SKUJIKOCTHBIH TEPMOMETp, TEpMOC,
IICUXPOMETP, TUTPOMETP, JABHUraTelb BHYTPEHHETO CrOpaHus, 3JIEKTPOCKOIL,
peocTaT), COCTAaBJIATH CXEMBI DJEKTPUYECKHX IeMed ¢ TMOoCIeA0BaTeIbHBIM U
napajuleTbHBIM ~ COCIMHEHUEM DJIEMEHTOB, pa3iindas YCJIOBHBIE O0O3HAYEHUS
AJIEMEHTOB 3JIEKTPUUECKUX ILIETICH;

OPUBOJUTH MpUMEPbl (HAXOAUTh HHGOPMALMIO O NpHUMEpax) MNPaKTUYECKOTO
UCIOJIb30BaHusl (PM3MYECKUX 3HAHUI B MOBCEIHEBHOM JXKM3HU IJIs1 OOecredeHus
0e30MacHOCTH TpH OOpalleHuu ¢ MpUOOpaMu M TEXHUYECKUMHU YCTpPOMCTBaMH,
COXpaHEHHUS 3/J0pPOBbS M COOJIOACHHUS HOPM DKOJIOTUYECKOTO TIOBEICHUS B
OKPY’KAIOIIEH CPEE;

OCYILECTBIATh MOUCK MHGpopManuu (pusnueckoro cojepkanusi B MHTepHere, Ha
OCHOBE HMMEIOIINXCS 3HAHWA M MyTEM CPaBHEHUS JOTOJHUTEIBHBIX HNCTOYHHKOB
BBIICTISITE MHPOPMAIUIO, KOTOpasi SBISETCS TPOTHBOPEUYMBOW WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIONIb30BaTh MPU  BBIMIOJHEHUM YYEOHBIX 3alaHuil  HAyYHO--TIOMYJISIPHYIO
auTepaTypy (PU3MUECKOro COJEpKaHus, CIpPaBOYHBIE MaTepUalbl, PECypChl CETU
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WutepHer, BiageTh MNpuéMaMyd KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHus
UH(pOpPMAILIUU U3 OJHON 3HAKOBOI CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBbIE MHUCHMEHHBIE W KpaTKUE YCTHBIE COOOIIEeHHUs, 0000Ias
UHPOPMAIIHIO U3 HECKOJIBKUX HCTOYHUKOB (PU3NYECKOTO COJIEPIKAHHMSI, B TOM YHCIIC
NyOJIMYHO TPENCTAaBIATh PEe3yJbTaThl MPOEKTHOW WM  HCCIEeN0BATEIbCKON
NESITETbHOCTH, TPHU ATOM TPaMOTHO UCHOIb30BATh HM3YyYCHHBIH MOHATHIHBIN
ammapar Kypca GU3UKH, COMPOBOKIATH BHICTYIUICHUE NTPE3eHTALINEH;

IPY BBHIMOJIHEHUHM YYEOHBIX MPOEKTOB M HWCCICAOBAHUN (PH3MUECKUX IPOIIECCOB
pacrpenensTe 00s3aHHOCTH B TPYIIIE B COOTBETCTBUU C MIOCTABICHHBIMU 331a4aMH,
CIICAUTH 3a BBIIOJHEHHEM IUIaHA JEHCTBUH U KOPPEKTHPOBATH €ro, aJEKBATHO
OLIEHMBATh COOCTBEHHBIM BKJAaX B JCSATEIBHOCTh TPYIIbI, BBICTPAUBAThH
KOMMYHUKATHBHOE  B3aWMOJICHCTBHE, MpPOSBISAS  TOTOBHOCTH  pa3pemiarh
KOH(JTUKTHI.

K xoHiy oOydenus B 9 Kkiaacce npeMeTHbIE pe3yabTaThl HA 0230BOM YPOBHE JOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTh Yy OOYUAIOIIUXCSI YMEHUM:

UCIIOJIB30BaTh IIOHATHS: CUCTEMa OTCYETa, MaTepuaibHas TOYKa, TPACKTOPUS,
OTHOCUTEIBHOCTh ~ MEXaHUYECKOTro  JBWXKEHUdA,  naedopmauusa  (ympyrad,
IUTACTUYECKAs), TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTb U
NEePerpy3Ku, LEHTP TAKECTH, a0COIIOTHO TBEPAOE TENO, UEHTP TSKECTU TBEPAOTO
TeNa, PaBHOBECHE, MEXaHUYECKHE KoJieOaHHsI M BOJIHBI, 3BYK, HH(Pa3ByK U
YJIBTPa3BYK, AJIEKTPOMAarHUTHBIE BOJIHBI, IIKala 3JEKTPOMAarHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U JTAJTbHO30PKOCTh, CHEKTPbl MCITYCKaHUS W MOIVIOUIEHUS, aib(a-,
OeTa- U TaMMa-u3Iy4YeHuUs, U30TOMbI, IAEPHAS] SHEPTETUKA;

pasnuyarh SBJICHHs (PABHOMEPHOE M HEPAaBHOMEPHOE NPSIMOJIMHENWHOE JIBHKEHHUE,
pPaBHOYCKOPEHHOE  MpPSIMOJMHENHOE JBWXKEHHE, CBOOOJAHOE TMaJeHue Tell,
PaBHOMEPHOE JBMWKEHUE IO OKPYKHOCTH, B3aUMOJEHCTBUE TeEJ, PEAKTUBHOE
JBUKEHUE, KOJeOaTenbHOe ABMKEHHUE (3aTyXalollue U BbIHYKJICHHbIE KOJeOaHus ),
PE30HAaHC,  BOJIHOBOE  JIBJKEHHME,  OTPaXXE€HUE  3ByKa,  MPAMOJMHENHOE
pacnpoCTpaHEHUE, OTPAXKEHUWE W MPEJOMIICHHE CBETa, IIOJIHOE BHYTpPEHHEE
OTpa)kKeHUE CBETa, Pa3JIOKEHHE OEJIOro CBETa B CHEKTP U CI0KEHUE CHEKTPaIbHBIX
LBETOB, JHUCIEPCUSl CBETAa, €CTECTBEHHAs paJUOAKTUBHOCTb, BO3HUKHOBEHUE
JMHENYaTOro CIEeKTpa M3IY4YEHUs) MO OMUCAHUIO UX XapaKTePHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3HUECKOE SBJICHHUE;

pacro3HaBaTh NPOSIBICHUE U3YUCHHBIX (PU3NUYECKUX SBJICHHUN B OKPY)KAIOIIEM MHpPE
(B ToM ymucie (U3MYECKUE SBJICHUS B MPUPOJIC: MPUIUBBI U OTJIUBBI, JBH)KCHHE
miaHeT CoOJHEYHOW CHCTEMbl, PEAKTHUBHOE JABUKEHUE IKUBBIX OpPraHU3MOB,
BOCIIPUSTUE 3BYKOB JKMBOTHBIMH, 3€MIIETPSICEHUE, CEHCMUUYECKHE BOJIHBI, IIyHAMHU,
9X0, IIBETa TeJ, ONTHYECKHUE SIBJICHUS B MPUPOJE, OUOJIIOTUYECKOE JIEHCTBUE
BUJUMOTO, YJIbTPapUOJETOBOIO U PEHTTEHOBCKOTO W3JIyYeHUH, €CTECTBEHHBIN
PaauOaKTUBHBIN (DOH, KOCMUYECKUE JTyYH, PAAUOAKTUBHOE U3ITyUYE€HUE MPUPOJIHBIX
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MUHEPAJIOB, JACUCTBUE PAJUOAKTUBHBIX M3JIYyYEHUII HAa OpPraHu3M uejoBeKa), MpHU
TOM MEPEBOAUTH NMPAKTUYECKYIO 3a7ady B Y4YEOHYIO, BBIIEIATH CYIIECTBEHHbIE
CBOICTBA (MpU3HAKHU) (PU3UUECKUX SBICHUIA;

ONKCHIBATh M3yYEHHBIE CBOMCTBA Tel W (U3HUECKHUE SIBICHUS, HCIOIb3YS
¢usznueckue BeNWYMHBI (CpeIHsE M  MIHOBEHHAas CKOpPOCTb Tejla IpH
HEPAaBHOMEPHOM JBM)KCHHUH, YCKOPEHHUE, MEpPEMEIIECHUE, MyTh, YIJIOBas CKOPOCTH,
CWJIa TPEHHUs, CUJIa YIPYTOCTH, CUJIa TSDKECTH, YCKOPEHHE CBOOOTHOTO MaIeHUs], BEC
TeNa, WMITYyJbC Tella, WMIYIbC CHJIBI, MEXaHWdeckas paboTa W MOIIHOCTD,
NOTEHIMAJIbHASL ~ DHEPrusi Teja, MOJHATOIO HaJl IOBEPXHOCTHIO  3€MJIH,
NOTEHUUAIbHASI DJHEPrusi C)KATOM MpPYKUHBI, KUHETUYECKass DSHEPIus, IOJHas
MEXaHWYECKasl 3HEPIus, MEepUoJ U 4acToTa KoieOaHuM, JUIMHA BOJIHBI, TPOMKOCTb
3ByKa U BBICOTA TOHA, CKOPOCTb CBETA, MOKA3aTeldb MNPEJOMIICHHS CpEJbl), MpHU
ONKCAaHUU TPABUIBHO TPAKTOBATh (PU3UUECKHI CMBICI HCHOJB3YEMBIX BEIHYHH,
00O3HaueHUsT W eAUHUIBl (PU3NYECKUX BEIMYMH, HAxXOIUTh (OpMyIIbI,
CBSI3BIBAIOLME JAaHHYIO (PU3MUECKYIO BEJIMYUHY C JPYTMMM BEIMUYHMHAMH, CTPOUTH
rpauKy U3y4eHHbBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3NYECKHUE SIBJICHUS M MPOLECCHI, HCHOJb3Ys
3aKOH COXpaHEHUs HOHEPruH, 3aKOH BCEMHUPHOIO  TITOTEHUS, MPUHIUI
CYIIEpPIIO3ULIMHA CWJI, IPUHLINAII OTHOCUTENBHOCTH ['anunes, 3akoHsl Hpr0TOHA, 3aKOH
COXPAaHEHHUS UMIIYJbCa, 3aKOHbl OTPAKEHHUS W TPEJIOMIICHUS CBETA, 3aKOHBI
COXpaHEHUs 3aps0BOIO0 M MAacCOBOIO YHCEJ IPHU SJAEPHBIX PEaKLUHsX, IPH ITOM
JaBaTh CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3alMChIBATh €r0 MaTeMaTHUYeCKOe
BBIPAKEHHUE;

OOBSCHATh (PU3UYECKUE MPOLECChl U CBOMCTBA TeJl, B TOM YUCJIE M B KOHTEKCTE
CUTyallull TMPaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa: BbIABIATh NPUYUHHO--
CJIE/ICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JOTMYECKUX LIAroB C OMOPOMl Ha
2—-3 W3YYCHHBIX CBOWCTBA (DM3MUECKUX SBICHUH, (PU3UYECKHX 3aKOHOB WITU
3aKOHOMEPHOCTEWN;

pemiath pacy€THblEe 3a7ayd (ONMMparolMecss Ha CHCTeMy M3 2—3 ypaBHEHHM),
UCIIOJIB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (PU3UUECKHE BEIMUMHBI: HA OCHOBE
aHanM3a YCJIOBUS 3aJa4yM 3alUChIBAaTh KPaTKOE YCJIOBHUE, BBIABIATH HEOCTAIOLINE
VI HU30BITOUYHBIE JaHHbIC, BBIOMpPATh 3aKOHBI U (POPMYJbl, HEOOXOIUMBIE IS
pelIeHus, IMPOBOJWUTH PACYETHl W OLEHMBATh PEATUCTUYHOCTH IOJYYEHHOIO
3Ha4YeHUs] PU3NUECKON BEIUUNHBI,

pacno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEIIMTh MPU MOMOILIM (U3HUUYECKUX
METO/IOB, HUCIOJIb3ysd ONUCAaHUE MKCCIENOBAaHUSA, BBIACIATH  IPOBEPSIEMOE
MPEANoJoKEeHNEe, OLUEHUBATh MPaBUILHOCTh MOPSIKA MPOBEACHUS HCCIEIOBaHUS,
JIeN1aTh BbIBOJIbI, MHTEPIIPETUPOBATH PE3yJIbTaThl HAOIIOACHUN U OIBITOB;
MPOBOJUTH OMBITHl 10 HAOMIOACHHUIO (PU3WYECKUX SBICHUNA WIN (PU3NUECKUX
CBOMCTB Ten (M3yuyeHue BTOPOro 3akoHa HbIOTOHA, 3aKOHa COXpaHEHHUs! YHEPTuH,
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3aBUCUMOCTh TEpHOJa KoJieOaHUM MPY>KUHHOTO MasTHUKAa OT MacChl Ipy3a H
KECTKOCTH TPYXKUHBI M HE3aBUCHUMOCTh OT AaMIUIMTYJbl MaJlbIX KoJIeOaHUH,
NpSIMOJIMHEMHOE PaclpOCTpaHEHHE CBETA, pa3joKEHUE Oeoro CBeTa B CIIEKT,
U3y4eHHUE CBOWCTB M300paKE€HUS B IUIOCKOM 3€pKajie W CBOWCTB H300pa)KEHUS
npeaMeTa B coOuparonieit TuH3e, HaOI0JeHUE CIIOMIHBIX U JMHEHYAThIX CIIEKTPOB
U3ITyYEHHsI): CaMOCTOSITEIBHO COOMpaTh YCTAaHOBKY M3 HW30BITOYHOTO Habopa
000py0BaHUs, OMUCHIBATH X0 OTIBITA U €r0 PEe3yJIbTaThl, POPMYIHPOBATH BHIBOIbI;
MPOBOJUTH TIPH HEOOXOAMMOCTH CEPHIO MPSIMBIX M3MEPEHUMU, ONPECIIsisi CpeaHee
3HaYCHHE H3MepseMOoil BenuuuHbI ((PoKycHOe paccTosiHHEe cOoOUparoiei JIHH3BI),
000CHOBBIBaTh BBIOOP CIIOC00a U3MEPEHUS (M3MEPUTETHLHOTO ITPUOOPA);

MPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTEN (PU3NYECKUX BETUYHUH C UCIIOJIb30BAHUEM
NPSAMBIX H3MEPCHHHA (3aBUCUMOCTh TYTH OT BPEMEHH TPHU PaBHOYCKOPECHHOM
JIBMKCHUM O€3 HadalbHOM CKOPOCTH, MepuoAa KoyiebaHHl MaTeMaTHUeCKOTO
MasTHUKA OT JJIMHBI HUTH, 3aBUCHMOCTH yTJIa OTPAKCHHsI CBETA OT yIJIa MaJICHUS U
yria TpejoMJIeHHs OT  yria MajJeHus): IUJIaHUPOBAaTh  UCCJIEIOBAaHME,
CaMOCTOATENLHO COOMpaTh YCTAHOBKY, (DUKCHUPOBATH pE3YJIbTaThl IMOIYYECHHOM
3aBUCUMOCTH (PM3MUECKUX BEIMYMH B BUJE TAOJHIl U TPadUKOB, I€TIaTh BHIBOBI 11O
pe3ynpTaTaM HCCIeI0BaHNUS;

MPOBOJIUTh KOCBEHHBIE W3MEpPEHUs] (U3MYECKUX BEIUYMH (CpPEAHssi CKOPOCTh U
YCKOpPEHHE Tejla TMpPU PABHOYCKOPEHHOM JIBIDKCHHH, YCKOpPEHHE CBOOOJIHOTO
najieHus, >KECTKOCTh MPYKUHBI, KOODPUITMEHT TPEHUSI CKOJIBKEHUSI, MEXaHUYeCKast
paboTa ¥ MOIIHOCTb, YacTOTa W TEpUOJa KOJIeOAaHWH MaTeMaTHYeCKOro |
MPYKUHHOTO MasTHUKOB, ONTHYECKAsl CHJIa COOMPAFOIICH JIMH3BI, PaIHOAKTUBHBINA
¢oH): TUIAHMPOBATH W3MEPEHHs, COOMpATh IKCIEPUMEHTAIBHYIO YCTAHOBKY H
BBITIOJIHATh MU3MEPEHHUS, CIEAYS MPEAJIOKEHHON NHCTPYKIIUHU, BBIUYUCISATh 3HAUYCHUE
BEIMYMHBI W aHAIM3UPOBATh TOJYYCHHBIC pE3YIbTaThl C YyYETOM 3aJaHHOU
MOTPEIIHOCTH U3MEPEHN;

cOONIO/IaTh TMpaBWila TEXHUKH Oe30macHOCTH Npu paboTe ¢ JabopaTOPHBIM
00opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIC MPHU3HAKH M3YYCHHBIX (PU3UUYECKUX MOJIEJEH: MaTepuaabHas
TOYKa, aOCOJIIOTHO TBEPJOE TEJ0, TOUCUHBIA UCTOUHHUK CBETA, JIy4, TOHKAs JIMH3A,
TUTAaHEeTapHAsI MOJIENTb aTOMa, HYKJIOHHAsI MOJIENIb AaTOMHOTO S/1pa;

XapaKTEepPU30BaTh TPHUHIUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOpPOM Ha WX OMUCaHus (B TOM 4YHCJE: CIOHIAOMETP, MaTYUKU
MOJIOKCHUS, PACCTOSTHUS W YCKOpPEHHWs, paKeTa, 3XOJIOT, OYKH, IEPHUCKOII,
doroanmapar, ONTUYECKHE CBETOBOJABI, CIHEKTPOCKOM, JO3MMETp, Kamepa
Buibcona), MCMop3ys 3HaHUS O CBOMCTBaxX (PM3MYECKUX SBICHUN U HEOOXOIUMBbIC
bu3ndecKue 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKH H3YyYEHHBIX TEXHUYECKHUX
YCTPOWCTB, HM3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHUYECKHX TIPOIECCOB TIpH
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pelIeHnn y4eOHO--IPAKTUYECKUX 3a/1ay, ONTHYECKHE CXEMbl JI IMOCTPOCHHUS
N300pak€HUH B MJIOCKOM 3€pKajie U coOMparoiien J1H3e;

OPUBOJUTH MpHUMEPHl (HAXOAUTh HWHGOPMAIMIO O MpHUMEpax) MNPAKTUYECKOTO
UCIIONIb30BaHUsl (PM3MYECKUX 3HAHUI B TMOBCEIHEBHOM >XKM3HU IJs1 OOECreueHus
0€30MacHOCTH TpU OOpALEHUH C NMPUOOpPAMM U TEXHUUYECKUMHU YCTPOMCTBaMH,
COXPAaHEHHUS 3/10pOBbS M COOJIOACHHUS HOPM HKOJIOTUYECKOTO TOBEIEHUS B
OKpY>Karollel cpene;

OCYIIECTBIISATh MOUCK HH(pOpManmu QPu3nYecKkoro cojnepxkanus B HWHTepHere,
CaMOCTOSITENILHO (OPMYJIUPYS TOUCKOBBIN 3alpoc, HAXOIUTh MYTH OINpPEACTICHUS
JIOCTOBEPHOCTH IOJIyYU€HHOM HH(OpMalUM HAa OCHOBE HMEIOIIMXCS 3HAHUM U
JIOTIOJTHUTEIbHBIX HCTOUHUKOB;

UCIIOJIb30BaTh IMPU  BBIIOJIHEHHH YYEOHBIX 3aJlaHUd  HAyYHO--TIOMYJISIPHYIO
JauTepaTypy (PU3MUECKOro COJEpKaHus, CHpPaBOYHBIC MaTepUalbl, PECypChl CETU
WuTepHeT, BiajeTb NpUEMaMU KOHCIIEKTUPOBAHHUS TEKCTa, NPeoOpa3oBaHUs
uHGOpMaIMU U3 OJTHOU 3HAKOBOM CHUCTEMBI B IPYTYIO;

CO3/1aBaTb COOCTBEHHbIE IMCBMEHHBIE U YCTHBIE COOOIIEHHMS Ha OCHOBE
uH(pOpMAIUU U3 HECKOJIBKUX HWCTOYHHMKOB (PU3MUYECKOrO COACpKAHUS, IMyOJIUYHO
MPEACTABIIATh PE3YJIbTAThl IPOEKTHON WIIM UCCIEN0BATENbCKON JAESITENbHOCTH, IPU
3TOM TPaMOTHO HCIOJIb30BaTh HW3YYCHHBIM IOHATUHHBIN anmapar H3y4aeMoro
pazgena (U3MKM W CONPOBOXAATH BBICTYIJICHUE Mpe3eHTaluuell ¢ y4éToM
0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumenoBanue
(uudpossbie)
n/ pa3zie/ioB H TeM Bcer KoHTpobHBI IIpakTHYecKku
o0pa3oBaTe/ibHbIE
1| NMporpamMmbl 0 e padoTsl e padoThI
pecypchl
Pa3nes 1. ®u3unka u eé posib B NO3HAHUHN OKPY/KAIOIIEro MUpa
bu6mmoreka [IOK

®usuka - HayKa o

11 2 0 0 https://m.edso00.ru/7f41619
pupojie 4
DUsHYCCKIE bu6mmoreka [IOK
1.2 2 0 15 https://m.edso0o.ru/7f41619
BCJINYMHBI 4
EctecTBeHHOHAYYHBI bubmmorexa [TOK
13 Vi 2 0 1,5 https://m.eds00.ru/7f41619
1 METOJ| MO3HAHUS 4
Hroro no pazneny 6
Pa3nes 2. [lepBoHayabHbIe CBEIeHUS] O CTPOEHHUH BellleCTBa
bubmuorexa [JOK
2.1 Crpoenue BemecTsa 1 0 0,5 https://m.edsoo.ru/7f41619
4
JIBrxenue u bu6mmoreka [IOK
2.2 B3aUMO/JICHCTBUE 2 0 1 https://m.edso00.ru/7f41619
YaCTHI] BEIIECTBA 4
ArDeraTHbLe bubmuorexa [JOK
2.3 P 2 1 0,5 https://m.edso0o.ru/7f41619
COCTOSIHHSI BEIICCTBA 4
Hroro no pazgeny )
Paznen 3. /IBu:xeHue 1 B3auMoaeiicTBHE TeJl
MexaHnueckoe bubmorexa HOK
3.1 3 0 0,5 https://m.edso00.ru/7f41619
JIBIDKCHHE 4
VHenims. Macea bu6mmoreka [IOK
3.2 I, ’ 4 0 1 https://m.eds00.ru/7f41619
IJIOTHOCTD 4
bubmuorexa [JOK
3.3 Cwta. Bunpl cun 14 1 2 https://m.edsoo.ru/7f41619
4
Hroro no pazaeny 21

Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB

29



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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
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Hasnenue. [lepenaua
JaBJICHUS TBEPIBIMHU

bubmuoreka [JOK

4.1 3 0 https://m.edso00.ru/7f41619
TeJIaMH, YKUJIKOCTSIMHU 4
U razamMu h
bu6mmoreka [IOK
4.2 JaBnenue KUIKOCTH ) 0 https://m.edso0o.ru/7f41619
4
bubmuoreka [JOK
A
4.3 TMocheproe 6 0 https://m.edsoo.ru/7f41619
JIaBJICHUE 4
JleicTBUE KUAKOCTH
U rasa Ha bu6mmoreka [IOK
4.4 . 7 4 https://m.edso0o.ru/7f41619
MOTPYXKEHHOE B HUX 4
TEJO B
Hroro no pazneny 21
Pa3nes 5. PaGora n MoIHOCTD. JHeprus
bubmuorexa [JOK
5.1 PaboTa 1 MOIIHOCTH 3 15 https://m.edso0o.ru/7f41619
4
bubmuorexa [JOK
5.2 [IpocThie MexaHU3MBI ) 1 https://m.edsoo.ru/7f41619
4
MexaHnudeckas bubmorexa HOK
5.3 4 15 https://m.edsoo.ru/7f41619
SHEPrus 4
Hroro no pazaeny 12
PeszepBHoe Bpems 3 0
OBUIEE KOJIMYECTBO 68 165
YACOB I10 [TIPOT'PAMME '
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8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmeHnoBanue
Ne (undposbie)
pa3esioB H TeM Konrpoubnble IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
NMPOrpaMmblI padoThI padoThbI
pecypchl
Pa3nen 1. TeruioBble siB1eHUS
11 Crpoenue u 7 0 1s bubnmoreka [JOK
' CBOMCTBA BellleCTBa ’ https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
12 Temnossie mpoueccst 21 1 ! https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3zgea 2. diiekTpuyeckre 1 MAarHUTHbIE SIBJICHUS
DIIEeKTpUUYECKHE
51 3apsiJIbl. 7 0 15 bubnuorexa [JOK
3apspKEeHHbIE Tena U https://m.edsoo.ru/7f4181ce
UX B3aUMO/JICHCTBUE
59 [TocrossHHBIN ) 20 1 8.5 bu6mmoreka [IOK
ANEKTPUYECKUN TOK https://m.edsoo.ru/7f4181ce
53 MaruuTHbIC 6 1 35 bubmuorexa [JOK
SIBJICHUS https://m.edsoo.ru/7f4181ce
DJNIeKTpOMarHuTHas bubnuorexa [JOK
24 4 0 0,5
WHIYKIUS https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 37
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO
YACOBIIO 68 3 22,5
[MPOTPAMME
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9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmeHnoBaHnue
Ne (undposbie)
pa3aeiioB U TeM Konrpoubnble IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
NMpoOrpamMmbl padoThI padoThbI
pecypchl
Pasznen 1. Mexannueckue siBJeHUSA
MexaHn4ueckoe
NIBIDKEHUE U bubmuoreka [JOK
1.1 10 0 2,5
CIIOCOOBI €ro https://m.edsoo.ru/7f41a4a6
OIMCAHUS
B3aumoneiictBue bubmuoreka [JOK
12 Ten 20 ! 35 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1. 1 0
3 3aKoHbI COXpaHeHHA 0 3.5 https://m.edsoo.ru/7f41a4a6
Hroro mo pazmeny 40
Pazgen 2. Mexann4deckue K0JIe0aHUA U BOJHBI
21 Mexaandeckue 7 0 4 bu6mmoreka [IOK
' KosebaHus https://m.edsoo.ru/7f41a4a6
29 MexaHn4ecKue 3 1 3 bubmuorexa [JOK
' BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Pa3nes 3. DiieKTpOMArHUTH

0€ MoJi€ M JJICKTPOMAriHuTHbIC BOJTHBI

DNeKTPOMarHuTHOE
31 noJje u 5 0 2 bu6mmoreka [IOK
' JJIEKTPOMAarHUTHbIE https://m.edsoo.ru/7f41a4a6
BOJIHBI
Hroro mo pazueny 6
Pa3znea 4. CBeToBbBIE ABJICHUSI
3aKOHBI Eu6 1IOK
UOJIMOTEeKA
. 0
41 PACTIPOCTPAHCHI 0 25 https://m.edsoo.ru/7f41a4a6
CBeTa
JIun3e1 1 Eub 1OK
noIHOTEeKA
4.2 0
OfrTHHecine 6 35 https://m.edsoo.ru/7f41a4a6
prOOpbI
43 Paznoxxenue 6emnoro 3 0 9 bubmuorexa [JOK
' CBETa B CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Pa3nena 5. KpanroBbie ABJICeHUS
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Ucnyckanne n

5.1 MOTJIOIIEHUE CBETA 4 1 bubmorexa HOK
' H https://m.edsoo.ru/7f41a4a6
aTOMOM
59 CrpoeHue aTOMHOTO 6 1 bubnmoreka [JOK
' anpa https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
. A 7 1
>3 AICPHEIE peartin & https://m.edso0.ru/7f41a4a6
Hroro no pazneny 17
Paszgea 6. [loBTOpUTEIHHO0-00001IAKO NI MOYJIb
IToBTOpEeHue
0000111eHHE bubmuoreka [JOK
6.1 9 2
COZIEpIKaHUS Kypca https://m.edsoo.ru/7f41a4a6
¢busuku 3a 7-9 knacc
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO
YACOBIIO 102 32
ITPOT'PAMME
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