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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma 1o gu3uKe Ha ypOBHE OCHOBHOI'O 00IIIEro 00pa3oBaHUs COCTaBIIEHA HA OCHOBE
MOJIOKEHUH M TpeOoBaHMIl K pe3yibTaTaM OCBOEHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBarenbHON porpaMmsbl, mpeactaBieHHbIX B PI'OC OO0, a Takxke ¢ yuéToM deaepanbHON
paboueii mporpaMMbl Bocniutanus U Konuenuuu npenoaasanus yueoHoro npeamera «Dusukay.
Copneprxanue IporpaMMsl 1o (pr3KKe HarpaBiIeHO HA POPMHUPOBAHUE ECTECTBEHHOHAYYHOM
rPaMOTHOCTH OOYYalOUIMXCA U OPraHU3alUI0 U3ydeHHs] (PU3UKU Ha JIeATEIbHOCTHONW OcHOBE. B
nporpaMme Mo (U3MKEe YYHUTHIBAIOTCA BO3MOXKHOCTH Y4eOHOro MpeAMeTa B pealu3aluu
tpeboBanuii ®I'OC OOO Kk muaHUPyeMbIM JUYHOCTHBIM M METAIIPEIMETHBIM pe3ysbTaTaM
0o0ydeHHs, a TaKXKe MEXIPEIMETHbIE CBSI3U €CTECTBEHHOHAYYHBIX YUYEOHBIX IPEIMETOB Ha
YpOBHE OCHOBHOT0 00111er0 00pa3oBaHusl.
[Iporpamma no (u3muKe ycTaHaBIMBAeT paclpeiesieHne y4eOHOro marepuana o rojaam
o0yueHusi (1Mo kjaccam), NpeajaraeT MOPUMEPHYIO IOCIEI0BATEIbHOCTh HM3YUYECHHUSI TEM,
OCHOBaHHYIO Ha JIOTHKE Pa3BUTHS IPEIMETHOIO COJAEPKAaHUS U yUETE BO3PACTHBIX 0COOEHHOCTEN
00y4aromuxcs.
[Tporpamma o ¢usuke pazpadboTaHa C IeJbI0 OKa3aHUs METOJUYECKON MOMOIIH YUUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
®dusnka SBISETCA CUCTEMOOOPA3YIOMINUM JIJIsi €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (PM3UYECKHE 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB M SBICHUH, U3y4aeMbIX XHMUEH,
Ouonorueii, actpoHoMuer U Qundeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MHpa, TPEIOCTABISICT HamOoiee SICHble 00paslbl MPUMEHEHHsS HAyYHOTO METOoja
MO3HAHMS, TO €CTh CIIOCO0A MMOJIyYEHUs JOCTOBEPHBIX 3HAHUN O MHpE.
Opna w3 TNaBHBIX 3a7ad (U3NYECKOro 00pa3oBaHUSl B CTPYKType oOmiero oopazoBaHus
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTHM M HWHTEpeca K Hayke Yy
oOyyJarouuxcsi.
N3ydyenne ¢u3ukn Ha 0a30BOM YpOBHE IMIpENIoJiaraeT OBJIAJEHUE CIEAYIOIHUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIUMH €CTECTBEHHOHAYYHYIO IPaMOTHOCTb!
® HAy4yHO OOBSICHATH SIBJICHUS;
® OIICHUWBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIICOBAHUS;
® MHTEPOPETUPOBATH JAHHBIE U MCIOJIb30BaThb HAYYHBIE JOKA3aTENIbCTBA MJIS
MOJTy4Y€HUs BBIBOJIOB.
[lenu wm3yueHUss (QU3MKUM HA ypOBHE OCHOBHOIO OOILIEro oOpa3oBaHMs ONpEAETCHbI B
Konuenmuu npenogaBanus ydebHoro npeamera «®Pusnka» B 00pa30BaTENIbHBIX OpraHU3AIMIX
Poccuiickoit ®enepanuu, peaau3yroUMX OCHOBHBIE 00111€00pa30BaTENbHBIE IPOrPaMMBL,
yTBepkAEHHONW pemeHneM Koimernun MunucrteperBa npocsemenuss Poccuiickonn @enepannn
(mportokon ot 3 nexadps 2019 r. Ne [IK4BH).
Henu nzyyenus pU3NKH:
e npuoOpeTeHHe HHTepeca M CTpeMJIeHHs OOydarloluxcsi K HAaydHOMY H3yYEHHUIO
HPUPOIBI, pa3BUTHE UX MHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;

® pa3BUTHE TMPEACTABIEHUH O HAydyHOM MeETOJe TMO3HaHUd U (popMHUpoBaHUE
MCCJIEI0BATEIBCKOTO OTHOIIEHUS K OKPY KAIOILUM SIBJICHUSM;

e (QopmHupoBaHHE HAYYHOI'O MHUPOBO33PEHUS KaK pe3yJsibTaTa U3yuyeHUs] OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (QopmupoBaHuE NPEICTABICHUNA O POIM (PU3UKU IJI1 Pa3BUTUS IPYTHMX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHl;



® Dpa3BUTHE TMPEJCTABICHUH O BO3MOXHBIX cdepax Oymymer mnpodeccrnoHamTbHON
JeATeTLHOCTH, CBSI3aHHOM ¢ (PM3UKOM, MOATOTOBKA K JalbHEUIIIEMY O0YUEHHIO B 3TOM
HaTpaBIICHUU.
JocTiwkenne STHX 1eneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOINEro
o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONUX 3a4a4:
e npuoOpeTeHre 3HaHUM O JUCKPETHOM CTPOSHUH BEIIECTBA, 0 MEXaHUYECKUX, TETIJIOBBIX,
JNEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
e npuoOpeTeHHe YMEHUH ONUCHIBATH M OOBACHATH (PUIWYECKUE SBICHUS C
MCIIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;
® OCBOCHHME METOJOB pEIICHUs MPOCTEHIINX PACYETHBIX 3aJad C HCIOIb30BAHHEM
buznyeckux Mozesnei, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a71a4;
® pa3BUTHEC YMEHUW HAOMIOAATh MPHUPOJHBIC SBICHUS ¥  BBIIOTHATH  OIBITHI,
nabopaTtopHble PabOTHl M SKCIIEPUMEHTAJIbHBIE HCCIEIOBAHUS C HCIIOJIb30BAHUEM
HU3MEPUTEIIbHBIX TPHOOPOB;
® OCBOcHHE TPUEMOB PabOTHI ¢ WHPOpPMAIHUEH (U3MUECKOTO COJCPIKAHUS, BKIFOYAS
WH(OPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHAIU3 W KPUTHYECKOE
OlICHMBaHHE NH(OPMALINN;
® 3HAKOMCTBO cO cepaMu IpodheCcCHOHATBLHON AESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PU3UYECKON HAYKU.
Ha u3yuenue ¢usuku (0a30BbIii ypoBEHb) Ha YPOBHE OCHOBHOTO 0OIIEro o0pa3oBaHUS
oTBOoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJEN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEIIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepeyeHsb J1adopaTOPHBIX padOT U OMBITOB HOCUT
PEKOMEHIaTeNIbHBIN XapaKkTep, yUUTENb JelaeT BbIOOp MpOBeNeHUsl J1abOopaTOPHBIX padoT U
OTIBITOB C YYE€TOM UHIUBUIYAITBHBIX OCOOEHHOCTEHW 00yUYarommXxcs, CMCKa SKCIEPUMEHTATBHBIX
3a/laHui, peJlaraéMbIX B paMKax OCHOBHOI'O FOCYAapCTBEHHOTO SK3aMeHa 1o (pU3HKe.



COJAEPKAHUE OBYYEHUA
7 KUIIACC

Paznen 1. ®usuka u e€ posib B MO3HAHUHU OKPYKAKOIEr0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npuponasl. GU3nYECKUe SBICHUSA: MEXaHUUYECKUE,
TEILJIOBBIC, AJIEKTPUUYECKHE, MAaTHUTHBIEC, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BenuuuHbBL. W3mepenue ¢usznueckux BenuuuH. Du3nueckue MNpuOOpHI.
[TorpemnocTs u3mMepenuii. MexxayHapoHas CUCTEMa €IMHMII.

Kak ¢usuka u apyrue ecTecTBEHHbIE HAyKH HM3Y4aloT NMpuponay. EcTecTBeHHOHAy4 HBIH
METOJl IO3HaHWs: HaOJIOJEHHE, IIOCTAHOBKA HAyYHOIO BOIIPOCA, BBIIBMIKEHUE THUIIOTES,
SKCIIEPUMEHT [0 TMpPOBEpKEe TUIoTe3, O0ObsAcHeHue HabmogaemMoro spieHus. OmnucaHue
bu3NYECKUX SIBICHUN C TTOMOIIBIO MOJIEIIEH.

Hemoncmpayuu.

1. MexaHudeckue, TETIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBIICHHUSL.

2. dusuueckre TpUOOPHI U MPOLEAYypa MPSIMBIX U3MEPEHHUI aHAIOTOBBIM M IU(POBBIM

puoOpoOM.

Jlabopamopuwvie padbomut u onvimol.

Omnpenenenne 1EHbI IEIEHUS MKaIbl HK3MEPUTEIHHOTO pUodopa.

N3mepenne paccTOsTHU.

N3mepenne o0bEMa KUIKOCTH B TBEPOTO TeIa.

Omnpenenenue pasMepoB MabIX TEl.

N3mepenne TtemrepaTypbl NpHU TOMOIIM KUAKOCTHOTO TEPMOMETpa W JaTudKa
TEeMIIepaTyphl.
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6. IlpoBeneHue wuccienoBaHHMs IO MNPOBEPKE THUIIOTE3bl: JAIbHOCTh MOJETA IIapUKa,
MYIEHHOT0 TOPU30HTAJIHO, TEM O0JIbIlIE, YeM OOJIbIIIE BBICOTA ITYCKA.

Pa3nea 2. IleppoHayaibHble CBeleHUS O CTPOEHHMH BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, MX pa3Mepbl. OMNbITHI, JOKa3bIBAIOLINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxkenue dactuil BemiecTBa. CBSI3b CKOPOCTH JBHKEHHUS YacCTHI[ C TEMIIEPaTypoOu.
BbpoyHnoBckoe nBmwxkenue, nuddysus. BzaumopeicTBue dYacTHI] BEHIECTBA: MPUTSKEHUE U
OTTAJIKUBAHUE.

ArperatHbleé COCTOSIHMSI ~BEIIECTBA: CTPOCHHE Ta30B, JKUJIKOCTEW U  TBEPIBIX
(kpucTayTMyecKux) Tela. B3auMOCBS3b MEXy CBOMCTBAMHU BEIIECTB B PAa3HBIX arperaTHbix
COCTOSIHUSIX M HMX aTOMHOMOJIEKYJISIpHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSTHUUN
BOJIBI.

Hemoncmpayuu.

1. HaGnronenue 6pOyHOBCKOTO JBMIKEHUS.

2. Hab6monenue nuddysun.

3. HaGmronenue siBIeHUI, OOBSICHSIOMIMXCS MPUTSHKEHUEM WUITU OTTAKMBAHUEM YaCTHI]

BELIECTBA.

Jlabopamopmnwvie padbomot u onvimol.

1. OueHka auameTpa aToMa METOJIOM PSIOB (C UCMOIb30BaHUEeM (poTorpaduii).

2. OmbITHI 110 HAOTIOACHHUIO TETIJIOBOTO PACIIUPEHUS Ta30B.

3. OmnbIThl O 0OHAPYKEHUIO AEHCTBHSI CUI MOJIEKYJISIPHOTO MTPUTSKEHUS.

Paznen 3. /IBuskeHue U B3aUMOJeCTBUE TeJl.



Mexannueckoe JIBHKeHUE. PaBHOMepHOe W HepaBHOMEpHOE ABWKEeHHE. CKOPOCTH.
CpenHsist CKOpOCTh IPY HEPABHOMEPHOM JIBHXKEHHUH. Pacuér myTu u BpeMeHU ABUKECHUSI.

SlBnenve wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBue Tell Kak NpPUYMHA W3MEHEHUs
CKOPOCTH JBIKEHHUS Tel. Macca kak Mepa uHepTHOcTH Tena. IlnoTHocTe BemectBa. CBA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIECTBA.

Cwia kak XxapakTepuctuka B3aumojercTBus Tten. Cuna ynpyroctd M 3akoH ['yka.
N3mepenue cuiibl ¢ TOMOIIBIO AUHAMOMETpPA. SIBIIeHNE TATOTEHUS U cuiia TsbkecTH. Cuiia TSKeCTH
Ha Ipyrux miaHetax. Bec tena. HeBecomocts. CroxeHue cuil, HapaBIeHHBIX MO OJTHOM MPSIMOH.
PaBuopelictBytomas cui. Cuna tpenus. TpeHue CKoJIbKEHUs U TPEHUE MOKosi. TpeHue B mpupoie
U TEXHHKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHUs Teja.
H3mepeHne ckopocTy NpsIMOIMHEHHOTO ABMXKECHHUS.
HaburoneHue sBiaeHUS] UHEPLUH.
HabGmonenre n3meHeHus: CKOPOCTHU MPHU B3aUMOJICHCTBUH TEJL.
CpaBHeHue Macc M0 B3aUMOJICHCTBHUIO TEl.
CrnosxeHue Cull, HalpaBJICHHBIX 110 OJJHOM MPSMO.
Jlaﬁopamopuble pabdomwl u onvimol.
1. OmpeneneHue CKOPOCTH PABHOMEPHOTO IBMIKEHHUS (IIapUKa B YKUIKOCTH, MOJICIH
AIEKTPUYECKOTO aBTOMOOWUJIS U TaK Janee).
2. Ompenenenue cpeiHel CKOPOCTU CKOJBXKEHHS OpycKa WM IIapuKa MO HAaKIOHHOU
IJIOCKOCTH.
3. Omnpenenenue MIOTHOCTU TBEPIOTO TeEa.
4. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCHUMOCThH pacTsKeHHs (IedopMaiii) MPYyKUHBI OT
MPUIIOKEHHOM CUJIBL.
5. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHUSI CKOJIbXKEHHUS OT Beca Teja U
XapakTepa COIPUKACAIOIINXCsl TOBEPXHOCTEH.

Pa3nes 4. /laBienne TBEPABIX TeJl, ;KUAKOCTEN U Ia3oB.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETUUEeHUS qaBieHus. JlaBnenue ra3a. 3aBUCUMOCTD
JaBJIeHU Ta3a OT 00bEMa, Temneparypsl. [lepenaya naBienust TBEPALIMH TEIAMU, KUJIKOCTIMH U
razamu. 3akoH Ilackams. [lHeBMaTuyeckue MamuHbl. 3aBUCHUMOCTH JIaBJIICHUS KUJAKOCTH OT
ryounsl.  [mapocratuueckuit  mapagokc. CooOmarommecs cocyabl. [uapaBmuueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atmochepHoe naBieHue. [IpuuMHBI CyIIeCTBOBAaHUS BO3TYLIHON
o6onoukn 3emnu. Onbir Toppuyennu. M3mepenue atmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro JaBieHHUS OT BBICOTHI Haa YypoBHeM Mops. [Ipubopsl s wu3MepeHus
aTMoc(epHOTro JaBICHHUS.

JelicTBHE )XUJIKOCTU U Ta3a Ha MOTPYKEHHOE B HUX Tejo. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lmaBanue ten. Bo3nyxornnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTbD JaBJIEHUS ra3a OT TEMIIEPaTyphl.

[lepenaya naBieHUs KUIKOCTHIO U Ta30M.
Coo0mraronirecs: CoCy/Ibl.

I'mppaBnmyeckuit mpecc.

[TposiBnenue neicTBus aTMOCHEPHOTO JaBICHHUS.
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6. 3aBHCHMOCTH BBITAIIKMBAIONMICH CHJIBI OT O0O0BEMa MOTPY)XEHHOM dYacTH Tela |
MJIOTHOCTHU KUIAKOCTH.

7. PaBEHCTBO BBITAJKUBAIOUIEN CUJIbI BECY BBITCCHEHHOM KUJIKOCTH.

8. YcinoBue mIaBaHMs TeN: IUIABAHME WM IOIPYKEHUE TeJl B 3aBUCUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopusie pabomsl u onvimot.

1. HccrnenoBanue 3aBHCHMOCTH Beca Tella B BOjIe OT 00bEMa MOTPYKEHHON B KUAKOCTb
YacTH TeJa.

2. OmnpenesieHUE BBITAIIKMBAIOIICH CHIIbI, JCUCTBYIOIIEH Ha TeENO, MOTPyXKEHHOE B
KUJIKOCTb.

3. IIpoBepka HE3aBUCHMOCTH BBITAJKUBAIOIEH CUIIbI, ACHCTBYIOLIEH Ha TEJIO B KUAKOCTH,
OT Macchl Tena.

4. OnbIThl, AEMOHCTPUPYIOIIHUE 3aBUCUMOCTh BBITAJIKUBAIOUIEH CHJIbI, IEUCTBYIOIIECH Ha
TEJIO B )KHMJKOCTH, OT 00BbEMa MOTPYKEHHON B JKUAKOCTh YaCTH TeJa U OT IJIOTHOCTH
JKUJIKOCTH.

5. KoHcTpyupoBaHue apeomeTpa WM KOHCTPYHpPOBAHUE JIOJKM U ONpeleieHue eé
rPy30MO0AbEMHOCTH.

Pa3nes 5. PaGora m MoIHOCTB. JHeprusi.

Mexannueckast pabora. MoOIHOCTb.

[TpocThie MexaHU3MBI: pblYar, 0J0K, HaKJIIOHHAsI MJI0CKOCTh. [IpaBuio paBHOBecHs phlyara.
[IpumeHneHue mpaBuiIa paBHOBECcHs pbluara K OnoKy. «3onoTtoe mpaBuio» Mmexanuku. KITJ]
MPOCTHIX MEXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHHUKE.

Mexanunueckas sHeprusi. Kunetnueckast 1 moreHuaibHas sueprus. [IpeBpaiienue o1Horo
BHJIa MEXaHUYECKOM YHEPTrUU B IPYroil. 3aKOH COXPAHEHHUS SHEPTUHU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopmuwvie padbomot u onvimol.

1. Omnpenenenue pabOThl CHJIBI TPEHUS TMPU PABHOMEPHOM JBHKEHMHM Tela TIO
TOPU30HTAIILHON TOBEPXHOCTH.

2. HccnenoBaHue ycinoBHil paBHOBECHS pbluara.

3. Usmepenue KIIJl HakIOHHOM MJIOCKOCTH.

4. H3yueHue 3aKOHA COXpPaHEHUSI MEXaHUYECKON YHEPTUH.

8 KIIACC

Paznen 6. TenioBble sIBJIEHN.

OCHOBHBIE MTOJIOKEHUS MOJIEKYJIIPHO-KMHETUUECKOU TEOPUHU CTPOEHUs BenlecTBa. Macca
pa3Mepbl aToMOB M MOJeKyJd. OmnbIThl, MNOATBEPKIAIOIINE OCHOBHBIE  IOJIOKEHUS
MOJIEKYJIIPHOKMHETUYECKON TEOPUH.

Mopenu TBEPIOTO, )KUIKOTO U ra3000pa3HOr0 COCTOSIHUM BemecTBa. Kpucrammmyeckue u
amop¢usbie Tena. OObsCHEHUE CBOMCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUMN
MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. (CMauuMBaHWE M KanWUIIpHbIE siBlieHUs. TeroBoe
pacIIMpeHNEe U CKATHE.

Temmneparypa. CBsi3p TeMmIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBWKCHHUS YaCTHII.
Buytpennsist saeprusi. CnocoObl N3BMEHEHHU s BHYTPEHHEW SHEePTUu: TeIUIonepeaya i COBEpIICHHE
paboTsl. Buasl Teruionepenadn: TEIUIONPOBOAHOCTh, KOHBEKITHUS, U3IyYCHHUE.



KommuectBo Temnorel. YaenpHasd TEIUIOEMKOCTH BEIIECTBA. 1€INIOOOMEH U TEIJIOBOE
paBHOBecHe. YpaBHEHHE TerUIoBoro OanaHca. [lnaBneHue M OTBepJeBaHUE KPUCTATMYCCKHX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3zoBanue W KoHjeHcarus. lcnapeHue.
Kunenue. VYnenbHas TemioTa mnapooOpa3oBaHHUs. 3aBUCUMOCTh TEMIIEpATypbl KUIIEHUS OT
aTMoc(epHOro JaBiIeHHUS.

BnaxunocTs Bo3ayxa.

DHeprus TOIIMUBA. Y IeJbHas TEIJIOTa CTOPAHUS.

[Tpunnuner pabotel TeruoBbix auratenei KIIJ[ TemmoBoro pasuratens. TermioBbie
JIBUTATEITU U 3allMTa OKPYKAIOIIEH CPebl.

3aK0OH COXpaHEHUs U MPEBPAILCHHs SHEPTUHU B TEIJIOBBIX MPOLIECCaX.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.

Hab6mronenue nuddysun.

HabGmronenue siBiieHnit cMauyuBaHUs U KAlTWJUISIPHBIX SIBJICHUH.
HabGmonenue TeniaioBoro pacuimpeHus Tel.

V3meHeHre AaBlieHus ra3a Mpu U3MEHEHUH 00bEMa U HArpeBaHUH WU OXJIAXKICHUU.
[TpaBuiia u3MepeHus TeMIepaTyphl.

Bunae! Tennonepenaun.

Oxutax/IeHre pu COBEPIIEHNUU PabOTHI.

9. HarpeBanue npu coBepiieHUU padOThl BHEIIHUMHU CHIIAMHU.

10. CpaBHeHUE TEIUNIOEMKOCTEN Pa3IMYHBIX BELIECTB.

11. HabmroneHue KumeHwus.

12. HabnroneHue nocTossHCTBA TEMIIEPATYPhl ITPH IJIABJICHUH.

13. Monenu TEmI0BbIX IBUTAaTENICH.

Jlabopamopuwvie padbomot u onvimol.

OnbIThI 110 OOHAPYKEHUIO ACHCTBHUS CUIT MOJICKYJISIPHOTO TIPUTSKEHHUS.
OnbITHI IO BhIpAIIMBAaHHUIO KPUCTAJUIOB OBAPEHHOM COJIM MIIM caxapa.
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OnbITHI MO HAOIIOIEHUIO TETIOBOTO PACIIUPEHHS Ta30B, )KUIKOCTEH 1 TBEPABIX TE.
Omnpenenenue JaBlIeHUS BO3yXa B OaJUIOHE IINPHUIIA.
OnBbITEL, JAEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJIGHHUSI BO3JyXa OT ero oObéMa u
HarpeBaHUs WM OXJIAKICHHUS.
6. IlpoBepka THUMOTE3bl IUHEHHOW 3aBUCHMOCTH JMJIWHBI CTOJIOMKA KHUAKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIepaTypshl.
7. HabnroneHue u3MeHEHUs BHYTPEHHEHW DHEPruu Tella B Pe3yJibTaTe Teruionepeaadu u
paboThl BHEIITHUX CHII.
8. HccnenoBanue siBieHHS TEIIIOOOMEHA MTPHU CMEIIMBAHUH XOJIOIHOM U ropsiuel BOMBI.
9. OmpeneneHue KOMWYECTBA TEIJIOTHI, IMOJTYYEHHOTO BOJOW MpH TEIIOOOMEHE C
HarpeThIM METAJUIMYECKUM ITHIHHIPOM.
10. Onpenenenune yaenbHON TEMIOEMKOCTH BEUIECTBA.
11. UccnenoBanue nporecca uCrnapeHusl.
12. Onpenenenrie OTHOCUTENBHON BIIAXKHOCTH BO3/yXa.
13. Onpexnenenue yaenbHON TEMIOTHI IUIABICHUS JIb/IA.
Paszpnen 7. DiiekTpuyeckue 1 MAarHUTHBIE SIBJICHHS.
OnekTpusanus Tel. J[Ba posa 3JIeKTprUUecKuX 3apsa10B. B3anmoelicTBre 3apsyKeHHbBIX TEJ.
3akoH KynoHa (3aBUCUMOCTb CHUJIbI B3aUMOJEHCTBUS 3apsKEHHBIX TEJl OT BEJIMYUHBI 3apsiioB U
pacCTOSTHUS MEXKIYy TeJIaMu).
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OnekTpuueckoe noje. Hanpssk€HHOCTD 3yiekTpuyeckoro noiis. [IpuHiun cynepno3unuu
ANEKTPUUECKUX MOJieH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CtpoeHue
atoma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijaa.

OJIEKTPUYECKUIT TOK. YCIOBUS CYLIECTBOBAHMS 3JIEKTPUUECKOro ToOKa. VMcTouHmkm
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuia Toka. OiekTpuueckoe HampsbkeHue. ConpoTHBIEHHE
IIPOBOJIHUKA. Y IEJIbHOE CONPOTUBIEHUE BellecTBa. 3akoH Owma [ ydacTka Lenu.
[TocnenoBarenbHOE U NapajlIeNbHOE COEUHEHUE TPOBOJHUKOB.

Pabota 1 MOIHOCTD 35IeKTpUUECKOro Toka. 3akoH Jxoyns—JIeHna. DiekTpuueckue Henu
U TIOTPeOUTENH IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHue.

[TocTostHHbIE MarHuThl. B3auMopaeiicTBME NOCTOSHHBIX MAarHMTOB. MarHuTHoe moJe.
MaruauTtHoe noje 3eMiu U €ro 3HaueHue i xKu3HU Ha 3emiie. OnblT Dpcrena. MaruutHoe ose
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIEKTpOMarHuToB B TEXHUKE. [[eliCTBUE MarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUIarelb IOCTOSHHOrO TokKa. lcnosb3oBaHue
3JIEKTPOJIBUTATENEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  ayeKTpoMarHuTHOM  uHaykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MONyYeHHs] AJIEKTPUYECKOW HHEPrUd. ODIEKTPOCTAHLIUHU Ha
BO300HOBIISIEMBIX HCTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.

JIBa posa aneKTpUYECKUX 3apsa10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpOUCTBO U JIEUCTBUE IIEKTPOCKOMA.

DIIEKTPOCTATUUECKAsT MHIYKLHUS.

3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsJI0B.

[TpOBOAHMKY U TUAIIEKTPUKH.

MonenrpoBaHU€E CUIIOBBIX JIMHUHI 2JIEKTPUUECKOTO TIOJIS.

M cTOYHUKH IOCTOSTHHOTO TOKA.

9. JlelicTBUS AJIEKTPUYECKOTO TOKA.

10. DnekTpuuecKuii TOK B )KUJIKOCTH.

11. I'a30BbIi1 pa3psa.

12. U3MepeHue cuibl TOKa aMIIEPMETPOM.

13. I3MepeHue aIeKTpUYeCcKoro HarpsiKeH!sl BOJIbTMETPOM.

14. PeoctaT 1 Mara3uH CONpOTHUBIICHUH.

15. B3aumozeicTBre NOCTOSHHBIX MarHUTOB.

16. MoaennpoBaHye HEBO3MOKHOCTH pa3/IeJICHUs ITOJIFOCOB MAarHUTA.
17. MonenupoBaHE MarHUTHBIX MOJIEH MTOCTOSSHHBIX MarHUTOB.

18. OnwIT Dpcrena.

19. MarnuTHo€ 1noJje Toka. DIeKTPOMArHuT.

20. JleficTBME MarHUTHOTO I0JISI HA IPOBOJAHUK C TOKOM.

21. DneKkTpoaBUraTellb MMOCTOSTHHOTO TOKA.

22. VccnenoBaHue SIBJIEHUS 3JIEKTPOMAarHUTHOM WHIYKIUH.

23. OnbiTel Papanes.

24. 3aBUCHMOCTb HAIIPaBJIEHUs HHAYKIIMOHHOTO TOKA OT yCJIOBUI €r0 BO3HUKHOBEHHMSI.
25. DnekTporeHepaTop NOCTOSIHHOTO TOKA.
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Jlabopamopuwvie padbomut u onvimol.

OnbITh IO HAOIIOACHUIO STCKTPU3ALUH TEJI MHAYKIIUEH U TIPU COPUKOCHOBCHHH.

HccnenoBanue JeHCTBUS 3JIEKTPUUECKOIO M0JIs HA IPOBOJIHUKU U AUDIIEKTPUKH.

COopka u mpoBepka padOoThI JEKTPUUECKOH I[EMH TOCTOSHHOTO TOKA.

W3mepeHue u peryJiupoBaHue CUIIbI TOKA.

W3mepeHnue U perysinpoBaHue HAPSHKEHNUS.

HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, UAYLIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHUS

pe3uCcTOpa U HAIMPSHKEHUS Ha PE3UCTOPE.

7. OmnbIThl, JEMOHCTPUPYIOIIHE  3aBUCHUMOCTh  DJIEKTPUYECKOIO  COMPOTHUBIICHUS
IIPOBOJHMKA OT €T0 JJIMHBI, IUIOIIAU IOIIEPEYHOr0 CEYEHUS U MaTepHala.

8. IlpoBepka npaBuiia CI0XKEHUS HANPSKEHUH MTPH I1OCIEI0BATEILHOM COEIMHEHNH ABYX
PE3UCTOPOB.

9. IlpoBepka mpaBuJia Jijisl CUJIBI TOKA IPU NapauIeTIbHOM COEIMHEHUU PE3UCTOPOB.

10. Onpenenenuie pabOTHI IEKTPUUECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTop.

11. Onpenenenue MOLUTHOCTH 3JIEKTPUUYECKOTO TOKA, BBIEIIEMOIN Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UYIIETO Yepes3 JTaMIIOUKY, OT HApsHKEHUS Ha
HEH.

13. Onpenenenue KI1/I narpeBarens.

14. ViccnenoBanrne MarHUTHOTO B3aUMOJIEHCTBUS TOCTOSTHHBIX MarHUTOB.

A

15. U3yyeHne MarHUTHOTO TMOJIS TIOCTOSHHBIX MAarHUTOB MNpPH HUX OOBEAUHEHUH U
pa3JelIeHUN.

16. ViccnenoBanue AeWCTBUS AIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbl B3aUMOJEHCTBHS KAaTyIIKU C TOKOM U
Mar"ura oT CHJIbl TOKAa U HAaIIPABJICHUS TOKA B KaTyLIKE.

18. 3yueHne neicTBUsS MarHUTHOT'O TIOJISL HA IPOBOJHUK C TOKOM.

19. KoncrpyupoBanue u u3ydeHue padoThI JJIEKTPOABUTATEIS.

20. Uzmepenune KIIJ] anekTponBUraTeIbHON YCTaHOBKHU.

21. OnbITEl MO HCCIENOBAaHUIO SIBJICHUS DJIEKTPOMArHUTHOW MHIYKIMM: HMCCIEA0BAaHUE
W3MEHEHUH 3HAYEHMsI U HAIIPABJICHUS UHAYKIIHOHHOTO TOKa.

9 KJIACC

Pa3nen 8. Mexanuveckue siBJICHUS.

Mexannueckoe nBukeHue. MarepuanbHas Touka. Cuctema orcdyéra. OTHOCUTEIBHOCTH
MEXaHUYECKOTO JBWKEHHs. PaBHOMEpHOE mpsMoiMHENHOEe ABMXKeHHE. HepaBHoOMepHOe
npsiMojHeHoe aBmkeHue. CpenHssi U MIHOBEHHAs CKOPOCTh Tejla NP HEPaBHOMEPHOM
JBUKCHUU.

Yckopenue. PaBHoyckopeHHOe mpsiMosinHeitHoe aBrkeHne. CBo6ogHoe najgeHue. OnbIThl
[Nanunes.

PaBHOMEpHOE NBWXEHHE MO OKpYKHOCTH. [lepuon m wactora obOpameHus. JluaeiHas u
yIJIOBas CKOPOCTH. LIEHTpOCTpEMUTEIIEHOE YCKOPEHHUE.

IlepBbiil 3akoH HerotoHna. Bropoi 3axkon Herorona. Tperuit 3akoH HeroroHa. IIpuHiun
CYHEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CHiia TPEHUsSI CKOJIbKEHUS, CHJIa TPEHUS
[IOKOS1, APYT'UE BUIbI TPECHUS.

Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHS. YCKOpPEHHE CBOOOIHOIO IMaJeHUs.
JBmxenue manet Bokpyr Connua. [lepBas kocmuyeckas ckopoctb. HeBecOMOCTh 1 Meperpy3Kku.



PaBHOBecue mMaTepuanbHOM TOYKHA. AOCOMIOTHO TBEPAOE Teno. PaBHOBecue TBEpOTO TEema
C 3aKpEIUIEHHOM OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TsKecTH.

Nmnynec tena. M3meHenne umnyiabsca. Mmmynsc cunbl. 3aKOH COXpaHEHUS HMITYJIbCA.
PeakTuBHOE IBMXKEHUE.

Mexannyeckas pabota U MomHOCTb. PaboTa cun TskecT, ynpyroctd, TpeHusi. Cs3b

SHEPrUuu

u pa60TBI. HOTGHHI/IaJIBHaH OHEpIrusa TCJIa, MOAHATOrO HaAd INOBCPXHOCTHIO 3CMIIM.

IToTrenumanbHas 3Heprus cxarou npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
JHEPruu. 3aKOH COXPaHEHUS MEXaHUYECKOW SHEPIUu.
Hemoncmpayuu.

l.
2.

A

7.

8.

9.

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

HabumroneHne MexaHn4ecKoro IBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.
CpaBHeHue myTed M TPAacKTOPUM JBMKEHHUS OJHOTO U TOTO K€ TeJlda OTHOCUTEIBHO
pasHbIX TeJ OTCUETA.

M3mepeHue cKOpoCTH U YCKOPEHUS MPSIMOJIMHENHOTO ABUKEHMSL.

HccnenoBanue Npu3HaKOB PABHOYCKOPEHHOTO JIBUKEHHUS.

Habumronenne ABM>XeHU Tesa 0 OKPY>KHOCTH.

HaOnronenne MexaHMYeCKUX sIBJICHUH, MPOUCXOASIIUX B cUCTeMe oTcuéTra « Tenexka
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIBHO KaOMHETa (PU3UKH.
3aBUCUMOCTb YCKOPEHHS TeIa OT MAacChl TeNla U ACHCTBYIOLIEH HA HETO CHJIBL.
HabnroneHne paBeHCTBa CUII IIPU B3aUMOJECHCTBUU TEIL.

M3meHeHue Beca Tella pu YCKOPEHHOM JIBUYKEHHUU.

[Tepenaua ummyJsbca Mpu B3aUMOICHCTBUHU TEJl.

[TpeoOpa3zoBanus SHEPTUM NIPU B3aUMOAECUCTBUH TEll.

CoxpaHeHue UMITyJIbca [IPU HEYIPYIOM B3aUMOJEHCTBUM.

CoxpaHeHue UMITyJIbca IPU aOCOJIFOTHO YIIPYTOM B3aUMOJEHCTBUU.

HaGnroneHue peakTUBHOTO IBUXKEHHUS.

CoxpaHeHue MEXaHUYECKOW SHEPTUH NPU CBOOOIHOM I1a/IEHUU.

CoxpaHeHne MeXaHN4eCKOW YHEPTHH MPH IBUKEHUU TeJa MOJ IeHCTBUEM NPY>KUHBI.

Jlabopamopnvie padomol u onvimol.

1.

*

KoHcTpynpoBanue Tpakra [Uisi pa3rOHa M JAJBHEHIIET0 PaBHOMEPHOIO ABH)KECHHUS
[IapUKa WIH TEIEKKH.

Omnpenenenue cperHel CKOPOCTH CKOJBXEHHs OpycKa WM JBMXKEHHUS IIapuKa IO
HAKJIOHHOM INTIOCKOCTH.

OmnpeneneHue ycKOpeHHUs Tejla IPU PAaBHOYCKOPEHHOM JBM)KEHHU IO HAaKJIOHHOM
MJIOCKOCTH.

HccnenoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHU MPH PAaBHOYCKOPEHHOM ABMXEHHUU 0€3
Ha4yaJbHOU CKOPOCTH.

[TpoBepka runoTesbl: €ciiu MpH PaBHOYCKOPEHHOM JIBUKEHUHU 0€3 HadaJlbHON CKOPOCTH
IIyTH OTHOCSTCS KaK psiJl HEUETHBIX YUCEII, TO COOTBETCTBYIOIINE TPOMEXKYTKH BPEMEHU
OJINHAKOBBI.

HccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXEHHS OT CHJIBI HOPMaJbHOTO
JIaBJICHMSL.

Omnpenenenne korhuueHTa TPEHUS CKOJIbKEHHSL.

Ornpenenenne )KECTKOCTH MPYKUHBI.

Omnpenenenne paboOTHl CHJIBI TPEHUS MPU PABHOMEPHOM JBIDKEHHMM Tela IO
TOPU30HTAILHON TOBEPXHOCTH.



10. Onpenenenne pabOTHl CHUJIBI YNPYTOCTH TPU TMOABEME Tpy3a C HCIOIb30BAHHEM
HETOABIKHOTO U TOABHKHOTO OJIOKOB.

11. N3ydyeHue 3akOHA COXpaHEHHS YIHEPTHH.

Pa3zgen 9. Mexannueckue KoJ1e0aHusA U BOJHEIL.

KonebarenbHoe npuwxkenue. OCHOBHBIE XapaKTEPUCTHKU KOJI€OaHMI: MepHoJ, 4acToTa,
aMIMTyna. MarematudecKuil M NpPYKUHHBIM MasTHUKM. lIpeBpamienue sHeprum Ipu
K0JIe0aTEIIbHOM JIBFKCHUH.

3aryxaromue konebanus. BeiHyxaeHHble kojeOanus. Pesonanc. MexaHnueckrue BOJHBI.
CaoiicTBa MexaHnuecKuX BOJIH. [IpoponpHble U onepeyHble BOJIHBL. JlJIMHA BOJIHBI U CKOPOCTh
€€ pacripocTpaHeHus. MexaHn4yecKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3Byk. I'poMKOCTB 3ByKa M BbIcOTa ToHA. OTpaskeHue 3Byka. H(pa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

Habmroienue xonebanuii Tei noj AeHCTBUEM CHUIIBI TSXKECTH U CUIIBI YIIPYTOCTH.
Habmionenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

Habumronenne BbIHY X /1€HHBIX KOJeOaHU U pe30HaHca.

PacnipocTpanenre npoAoabHBIX U MONEPEYHBIX BOJIH (HA MOJICIH).

Habmtoienue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHIl pe30HaHC.

Jlaﬁopamopuble padomol u onvimol.

1. Omnpenenenue 4acTOTHI U MEpUOJIa KOJieOaHUI MaTeMaTHYEeCKOTO MasiTHUKA.

2. OmpeneneHue 4acTOTHI U MEPHOJIa KOJIEOaHHUH MPYKUHHOTO MAaATHHKA.

3. HccnemoBanue 3aBUCHMOCTH TEpHOAA KOJEOAHWH MOABEIICHHOTO K HUTH Tpy3a OT

JUTUHBI HUTH.

4. WccrnenoBaHue 3aBHUCHUMOCTH IepHoJa KojeOaHUN MPYKMHHOTO MAasTHHKA OT MaccChl

rpysa.

5. IlpoBepka HE3aBUCUMOCTH TE€pHOJa KOJeOaHUN Tpy3a, MOABEIICHHOTO K HUTH, OT

Macchl Ipy3a.
6. OmbITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh TIEPHUO/1a KOJIeOaHH MPY>KMHHOTO MasiTHUKA
OT Macchl Ipy3a U KECTKOCTHU MPY>KUHBI.

7. W3mepenne ycKopeHHUs CBOOOTHOTO MaICHHUS.

Pa3nes 10. D1eKTpoMarHuTHoe 1oJie M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMAarHUTHOE TOJie. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOICTBA 3JEKTPOMAarHUTHBIX
BOJH. [lIkasa 3neKTpoMarHuTHBIX BOJH. MCronb30BaHKEe 3JIEKTPOMAarHUTHBIX BOJIH JUIsl COTOBOM
CBSI3H.

DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CaoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOICTBa CBETA.

Jlabopamopnwvie padbomut u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO MOOMIIBHOTO TenedoHa.

Pa3znea 11. CBeToBbI€ IBJICHNUS.

JlyueBas monenb cera. Vcrounuku cBera. lIpsMonuHeliHoe pacnpocTpaHEHHUE CBeETa.
3armenust Connua u JIynel. Otpaxenue ceera. [1nockoe 3epkano. 3akOH OTpaKE€HUs CBETA.

[Tpenomiienue cBera. 3aKoH npenomiieHus cBeta. IloHoe BHyTpeHHEe OTpaKEeHUE CBETA.
Hcnonb30BaHKE MOTHOTO BHYTPEHHETO OTPAKEHUSI B OITUUECKUX CBETOBOJAX.

I



Jlunza. Xox nydeir B nmH3e. OmnTmueckas cuctema ¢oToammapara, MUKPOCKONa M

Teneckona. I'na3 kak onTudeckas cucrtemMa. bin3opykocTs U 1albHO30PKOCTb.

Paznoxenne 6enoro csera B criektp. OnbiTel HptoToHa. CiiokeHue CrieKTpajIbHBIX [[BETOB.
Hucnepcus ceera.

Hemoncmpayuu.

0.

el RN O

[IpssMonMHENHOE PpacIIPOCTPAaHEHUE CBETA.

OtpakeHue cBera.

[Tonyuyenne n300paXkeHUH B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJlax.
[Ipenominenue cBera.

OnTHyeckuii CBETOBOI.

Xon ydeit B cobuparomeii uH3e.

XoJ1 1ydei B paccerBarolIeH JIMH3E.

[Tonyyenne n300paxeHuii C MOMOIIBIO JIMH3.

[Tpunun aeiictBus doroarnmapara, MUKPOCKONA U TEIECKOIIA.

10. Mopensb riasa.

11. Pa3noxxenue 6enoro cBeTa B CIEKTP.
12. Tlonyuenue 0enoro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopuwsie padbomut u onvimol.

l.
2.
3.

N s

HccnenoBanue 3aBUCUMOCTH YIJIa OTPAXKEHMsI CBETOBOTO JIyya OT yrJja MaJeHusl.
H3ydeHne xapakTepuCTUK H300pakeHus IpeIMeTa B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCUMOCTH yTjla MPEOMIICHUSI CBETOBOTO Jyya OT yrjia MajgeHus Ha
IPaHULIE «BO31YyX—CTEKIIO».

[Tomrydenue n300pakeHUl C TTOMOIIBIO COOMPAIOIICH JTUH3EI.

Omnpenenenne HOKyCHOTO PacCTOSTHUS M ONITUYECKON CHIIBI COOMPAIOIIEH INH3HI.
OMBITHI MO PA3JI0KEHUIO OEJIOr0 CBETa B CIIEKTP.

OneIThl MO BOCHPUATHIO LIBETA MPEIMETOB NPU UX HAOIIOJAEHHUU 4Yepe3 LIBETOBBIC
(GUIBTPBIL.

Pa3nea 12. KBanToBble sIBJIEHHUS.

OmneiTel Pesepdopaa u mnanetapuas monenb aroma. Moaens atroma bopa. Ucnyckanue u
HOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PamnoaktuBHOCTE. Alnbda, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTO Spa.
Hyknonnas moxens aromHoro sapa. M3orombl. PannoaktuBHble mnpeBpamieHus. Ilepuon
noJiypacmnaaa aTOMHBIX sJIep.

SnepHble peakiuu. 3aKOHBI COXPAHEHHS 3aps0BOT0 U MACCOBOTO YMCEN. DHEPTUs CBSI3U
ATOMHBIX su:[ep. CBSISI; MacCChbl U 3HCpFI/II/I. PeaKHI/II/I CUHTE3a U ACIICHUS $[I[€p. I/ICTOLIHI/IKI/I BHGPFI/II/I
CoHI1a U 3BE3]I.

Snepnas snepretuka. JIeiicTBUA paAMOAKTUBHBIX U3TyUYEHUHN HA )KUBbIE OPTAHU3MBI.

Hemoncmpayuu.

1. CnexTpsl U3Iy4eHUs U NOTJIOIIECHHUS.

2. CnekTpsl pa3IMYHBIX Ta30B.

3. CrnekTp BoJopoJa.

4. HaGmonenue TpekoB B kamepe Bubcona.

5. Paborta cuérunka HOHU3HUPYIOIUX U3ITyYeHUH.

6. Perucrpauus u3iyd4eHus NPUPOIHBIX MUHEPAIOB U MIPOTYKTOB.

Jlabopamopuvie pabomsl u onvimot.

1.

Ha6J'IIOI[eHI/Ie CIUIONIITHBIX M TUHEHIATHIX CIICKTPOB U3TYYCHUH.



2. HWccnepoBaHue TpPEKOB: M3MEPEHUE HHEPrHMHM YacTHIBl MO TOPMO3HOMY NyTH (1O

¢dororpadusm).

3. HM3mepeHue paguoakTHBHOTO (hoHA.

IHoBTOPUTEIBbHO-00001IAIOIIIMIA MOAYJIb.

[ToBTOpHUTENHEHO-00001IAIOINN MOYJIb IPEAHA3HAYEH ISl CUCTEMATHU3alMK U 000011eHUs
MPEIMETHOTO COACPIKAHMSI M ONBITA JACSITEILHOCTH, TPUOOPETEHHOTO MTPH U3yUYEHUH BCETO Kypca
bu3KKY, a TakKe I MOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY JK3aMEHY O (pHU3UKe IS
00yyJaronuxcs, BEIOPaBIINX 3TOT y4eOHBIN MpeIMeT.

[Ipu u3ydyeHnn JaHHOTO MOYJIS PEATIU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI IEATEIIbHOCTH,
HA OCHOBE KOTOPBIX OOECHEYMBACTCS JOCTIKEHUE TPEAMETHBIX M  METallpeIMETHBIX
IUTAHUPYEMBIX Pe3yJlbTaTOB OOy4eHHs, (POpPMHUpYETCS €CTeCTBEHHOHAYYHAas TPaMOTHOCTH:
OCBOEHHME HAYYHBIX METOJIOB MCCIIEJOBAHUS IBJICHUN IPUPOABI U1 TEXHUKHU, OBJIAJICHUE YMEHUSIMU
OO0BSACHATH (PU3NUECKHE SBJICHUS, IPUMEHSS MOJYyUYCHHbIC 3HAHUS, pelaTh 3aJJaui, B TOM YHCIIE
KaueCTBEHHbBIC U IKCIIEPUMEHTAJIbHBIC.

[IpuHIMIIMATBHO AEATEILHOCTHBIA XapaKTep NAHHOTO pa3fera peaaus3yeTcs 3a CUET TOro,
4TO 00yYaroUeCs BBHIOIHSIIOT 3a/1aHUs, B KOTOPBIX UM IpeAaraercs:

Ha OCHOBE IMOJIYYEHHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBSICHATH (PU3HUECKUE SABICHUS
B OKpPY’KarolIel MPUPOAE U OBCEIHEBHOM KU3HU;

UCIIOJIb30BaTh HAYyYHBIC METOJIBI MCCIEAOBAHUS (PU3NICCKUX SBJICHHA, B TOM YHCIE IS
MIPOBEPKU TUIOTE3 U MOJYUYEHHUS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HAay4YHBIE OCHOBBI HamOOJIEee Ba)XXHBIX JIOCTHXKEHUN COBPEMEHHBIX TEXHOJIOTHIA,
HaIrpuMep, MPaKTHYECKOT0 UCIOIb30BaHUs PA3IMYHBIX HCTOYHUKOB SHEPTHH Ha OCHOBE 3aKOHA
MIPEBPAICHHS M COXPAHEHUS BCEX M3BECTHBIX BUOB SHEPTHUH.



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3HUKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3ydyenue Qu3MKUM Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHWs HaIlpaBICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPEAMETHBIX U MMPECAMETHBIX O6pa30BaTeJ'IBHBIX PE3YyIbTAaTOB.

B pesynbrate wu3yueHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y

oOyuarorierocst OyyT c(hOpMUPOBAHBI CIEIYIOIINE TNYHOCTHBIE PE3YIbTAThl B YACTH:

1) mnaTpMOTH4€eCKOro BOCIIUTAHUS

- MPOSIBJIICHHUE UHTEpeca K UCTOPHUH U COBPEMEHHOMY COCTOSIHUIO POCCUHCKON (U3UYECKOM
HayKU,

- IIGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSM POCCUNCKUX YUEHBIX-(PU3HUKOB;

2) rpaIaHCKOI0 ¥ 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTb K aKTHBHOMY y4YacTHIO B O0CYKJIE€HHH OOIIECTBEHHO 3HAYUMBIX M ATHYECKHX
poOJIeM, CBA3aHHBIX C TPAKTUIECKUM IPUMEHEHUEM TOCTHKCHUN (PU3UKH;

- OCO3HAaHHE BAKHOCTU MOPAJIbHO-ITUUYECKUX IPUHLUIIOB B I€ATEIbHOCTH YUEHOIO;

3) 3cTeTH4eCcKOro BOCIMTAHMSA:

- BOCTIPUSITHE ICTETHYECKUX KadecTB (PU3NYECKON HayKH: €€ TapMOHHYHOTO TOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 O3HAHMSA:

- OCO3HaHHUE IEHHOCTH (HU3MUECKON HAyKH KaK MOIIHOIO MHCTPYMEHTA MO3HAHUS MUpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHENUIIEH COCTABIISIIOUIEH KYJIbTYpHI;

- pa3BUTHE HAYYHOU JHOO03HATEIBbHOCTH, HHTEPECA K UCCIIEI0BATEIBCKOM 1€ TEIbHOCTH;

5) popMupoBaHus KyJbTYPbI 310POBbS U IMOLMOHAJIBHOIO 0J1ar0ONOJIy M

- OCO3HaHME [IEHHOCTH 06e30MacHoro 0opasa )KM3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUPE,
BaYKHOCTH IMPaBUJI 0€30IaCHOTO MOBEACHUS HAa TPAHCIIOPTE, HA AOPOrax, ¢ JJEKTPUUECKUM U
TEIJIOBBIM 000PYIOBAHUEM B IOMAIIIHUX YCIOBUSX;

- cpopMUPOBAHHOCTH HaBbIKa pedIeKCUU, TPU3HAHUE CBOETO MpaBa Ha OMMOKY U TaKOTO e
1paBa y Ipyroro 4eJoBeKa;

6) TpynoBOro BocnuTaHus:

- aKTUBHOE Y4YacTHe B PEUICHHH MPAKTUYECKUX 3a7ad (B paMKax CeMbH, 00pa3oBaTeIbHOU
OpraHu3al|M, TOpoJia, Kpast) TEXHOJIOTHYECKOH 1 COIMaIbHON HAaPaBIEHHOCTH, TPEOYIOLINX
B TOM 4HCJI€ U (U3NUECKUX 3HAHUI;

- UHTEpeC K MPAaKTUYECKOMY M3yUeHUI0 Ipodeccui, CBI3aHHbIX C PU3UKOM;

7) 3KOJIOTrMYECKOT0 BOCIIMTAHMS:

- OpHEHTalMs Ha MPUMEHEHHE (QU3NYECKUX 3HAHUU [UIs pelIeHUs 3aaad B 00JacTu
OKPY’KaloIllel cpe/ibl, INITAHUPOBAHUS IOCTYIKOB U OLIEHKH UX BO3MOKHBIX MMOCIEACTBUI s
OKpYKaroIllel Cpeibl;

- OCO3HaHMe MI00ATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOIeM U MyTel UX pelieHus;

8) ajanTannu K N3MEHAIOIMMCH YCJIOBHAM COLMAIBHON U MPUPOAHOM Cpelbl:

- TOTPeOHOCTh BO B3aMMOJEHCTBMM TMPH BBIOJHEHUH WCCIEAOBAaHUM M TPOEKTOB
(bu3MYECKOI HAMPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTHX;

- IOBBIILIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 NPAKTUUECKYIO I€ATENBHOCTD;

- ToTpeOHOCTh B (POPMHPOBAHMHM HOBBIX 3HAHUH, B TOM 4HcIe (HOPMYITHpPOBATH HUICH,
TIOHSATHSI, TUTIOTE3bI O (PU3MUECKUX OOBEKTaX U SIBICHUSX;

- OCO3HaHME JePUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKY;



® - [UIAaHHPOBAHME CBOETO PA3BUTHSI B IPHOOPETEHNUN HOBBIX (PU3NUECKUX 3HAHUI;

® - CTPEMIICHHUC aHAJIM3UPOBATH WU BBIABIIATH B3AMMOCBA3H ITPUPOEI, O6H.I€CTBa N 3KOHOMHKH,
B TOM YHCJIC C HCIIOJIb30BAHUEM (bl/ISI/I‘IeCKI/IX 3HaHHﬁ;

® - OOCHKa CBOHUX I[CﬁCTBHfI C y‘léTOM BJIMAHUA Ha OKPYXKaAIYIO CpCay, BO3MOXKHBIX
II100aIbHBIX HOCHCHCTBHﬁ.

METANPEIMETHBIE PE3YJIbTATHI

B pesynbraTe OCBOGHMSI MpOrpaMMbl IO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuatomierocsi OyayT cGOpMUPOBAHBI MeTampeAMeTHbIe pPe3yJbTaThbl,
BKJIIOYAIOIME I103HABATEJIbHBIC YHHBEpCAJbHbIC Y4YeOHBbIC JEHUCTBHUS, KOMMYHUKATHBHBIC
YHHUBEpCaJIbHbIE YUeOHbIC ICHCTBHS, PETYIIATUBHBIC YHUBEPCAIbHbBIC yUeOHbIE NEHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble Jornyeckue a1eCTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKUA OOBEKTOB (SIBJICHHN );
yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(HUKAIIMU, OCHOBAHHS JJIsi 0000IICHNUS
U CPaBHCHUS;

BBISIBIISITh 3aKOHOMEPHOCTH U MPOTUBOPEYHS B pacCMaTpUBaEMbIX (pakTax, TaHHBIX U
HAOJIOICHUSX, OTHOCSAIIMXCS K (DU3UYCCKHUM SIBIICHUSIM;

BBISIBIISATh TIPUYMHHO-CJICJICTBCHHBIC CBS3M NPU U3yueHHH (DU3MUYSCKUX SIBICHHU W
NPOIIECCOB, JIEJIaTh BBIBOJBI C HCIIOJIB30BAHUEM JICAYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKIIOYCHUH, BBIJIBUTATh THIIOTE3bI O B3aUMOCBS3SX (PU3NYCCKUX BEIUYNH;
CaMOCTOSITENILHO BBIOMPATh CIOCO0 pelieHus: yueOHol Gpu3ndeckoi 3a1aun (CpaBHEHUE
HECKOJIbKUX BapUaHTOB pEIICHHUs, BHIOOp HauOolee TMOAXOASAIIET0 € Y4ETOM
CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTCPUEB).

ba3oBble ucciaenoBarelbCcKue AeHCTBHSA:

UCIIOJIB30BAaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI MHCTPYMEHT ITIO3HAHNUS,

IPOBOAMTH IO CAMOCTOSITEIbHO COCTABJICHHOMY IIJIaHY OIBIT, HECIOXKHBIA (PU3NUYECKUN
HKCIIEPUMEHT, HEOOBILIOE UCCIIEeI0BaHNE (PU3NYECKOTO SIBIICHUS;

OLICHMBAaTh Ha NMPUMEHUMOCTh M JOCTOBEPHOCTh MH(OpMAIHIO, MOJYUYEHHYIO B XOJ€
WCCJIEIOBAHMS WM DKCIIEPUMEHTA;

CaMOCTOSITENIbHO  (hOpMyJHpoBaTh OOOOIIEHHMS M BBIBOABI IO  pe3yjbTaTaM
POBEAEHHOTO HAOJIIO/IEHUS, OIIbITA, UCCIIEOBAHNUS;

IPOTHO3UPOBATh BO3MOXKHOE JalibHEiIee pa3BuTHe (PU3NUYECKUX MPOLECCOB, a TaKKe
BBIIBUTaTh MPEINOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBUSX U KOHTEKCTaX.

Paborta ¢ nnopmanmeii:

OPUMEHATHh pa3jIMyHble METO/bl, MHCTPYMEHTHl M 3alpoChl MpPHU IMOHMCKE U OTOOpe
UH(OPMALIMU WU TAHHBIX C YYETOM MPEeUI0KeHHON yueOHOM (pu3ndeckoil 3a1auu;
aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MH(GOPMAIIMIO Pa3IMUHBIX
BUJIOB U (pOPM IPECTABICHHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTUMalbHYIO (hOpMYy IMpeacTaBiIeHUs HHPOpMaLMM U
WUTIOCTPUPOBATh pEIIAEMbIE 3aJaud HECIOKHBIMH CXEMaMH, AMAarpaMMaMH, HHOMN
rpaduKol U UX KOMOMHAITUSIMU.



KomMMyHMKaTUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B Xo/€ OOCyXaeHHus y4eOHOro Mmarepuaia, pe3yJbTaToB J1abOpaTOpHBIX pPaboT u
IPOEKTOB 33/1aBaTh BOIIPOCHI IO CYLIECTBY 00CYKIaeMOM TeMbI U BBICKA3bIBATh UJIEH,
HalleJICHHbIC Ha pEeIIeHHUEe 33aau U MOAepKaHue OJIarokenaTeIbHOCTH OOIEHMS;
CONOCTABIIATH CBOM CYXACHHUS C CYXKACHUSMH JPYIMX YYacTHHKOB JIHAJIoOra,
O00OHapy’KUBaTh pa3jIMYKMe U CXOJCTBO MO3HIIUH;

BBIPAXKATh CBOIO TOUKY 3PEHHUS B YCTHBIX U MMMCHbMEHHBIX TEKCTaX;

nyONMYHO  TPEACTaBIATH  PE3yJNbTaThl  BBIOJHEHHOTO  (PM3UYECKOTO  OMbITa
(9KCIIeprMeHTa, UCCIIeIOBAHUS, TIPOCKTA);

NOHUMATh U UCTIOJIb30BATh NPEUMYILECTBA KOMAHIHON M HHUBUYJILHON pabOTHI IpH
peLIeHNH KOHKPETHON (PU3UIECKOM MPOoOIeMBI;

NPUHUMATh [T COBMECTHOW JAEATeNbHOCTH, OpPraHU30BHIBATH JEHCTBUS 1O €&
JOCTIDKEHUIO: PACIPENeATh POIH, 00CYKAAaTh MPOLECCH M Pe3yIbTaThl COBMECTHON
paboThI, 00001IaTH MHEHUSI HECKOJIBKUX JIFOJICH;

BBINIOJIHATh CBOIO 4YacTh pabOThHI, AOCTUTAs KAa4eCTBEHHOTO pe3yjbTaTa MO CBOEMY
HAaIpaBJICHUIO U KOOPJUHUPYS CBOU JCHCTBUS C APYTHMH WICHAMU KOMaHIbI;
OLIEHUBATh Ka4eCTBO CBOETO BKJIA/1a B OOIIMIA MPOIYKT MO KPUTEPUSIM, CAMOCTOSITEITHHO
c(OpPMyITHPOBaHHBIM yYaCTHUKAMU B3aUMO/ICHCTBUSL.

PerJ'[HTI/IBHLIe YHUBEpPCAJIbHBIC yqeﬁnble JecTBUA

Camoopranu3anus:

BBISIBIISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYaIUAX, TPEOYIOMUX IS PEIICHUS
(bu3nUecKrx 3HaHUM;

OpUEHTUPOBAThCSA B PA3IMYHBIX MOJAXOAAX NPUHATUS pElIeHUH (MHIUMBUIYaJIbHOE,
NPUHITHE PELLICHUs B TPYIIE, IPUHATHE PELICHUI IPyIIoif);

CaMOCTOSITENIbHO COCTABJISITh AJITOPUTM pelIeHUs (U3NYECKOM 3alaud WU IJ1aHa
UCCIIEIOBaHMSI C YYETOM HUMEIOUINXCS PECypcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh IIPEIaraéMble BAPUAHTHI PEILICHU;

JienaTh BBIOOpP M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CﬂMOKOHTpOJIb, 3MOLMOHAJILHBLIA HHTEJLJIEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTyalluM U IIpeJylaraTh IUIaH €€ U3MEHEHMS],

OOBSACHATH MPUYMHBI TIOCTHKEHUS (HEAOCTUKEHUS) pe3yIbTaTOB AEATEIbHOCTH, 1aBaTh
OLICHKY ITPHOOPETEHHOMY OIIBITY;

BHOCUTbH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YHCJIE B XOJ BBITOJHEHUS (U3NUECKOTO
UCCJIEIOBaHMSI WMJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSATEIHCTB, H3MEHUBIIMXCS
CUTYyaIUii, yCTAaHOBJIEHHBIX OMINOOK, BO3HUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LEIH U YCIOBUSM;

CTaBUTh ce0s Ha MECTO JAPYTOro YeJOBeKa B XOJE CIOpa WM JTUCKYCCUU Ha HAYYHYIO
TEMY, IOHUMaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

IpU3HaBaTh CBOE MpaBO Ha OIIMOKY MNpU peUIeHHH (GHU3UYECKUX 3aJad Wid B
YTBEPKACHUIX HA HAYYHBIE TEMBI M TAKOE K€ IIPaBoO JPyroro.

MNPEAMETHBIE PE3YJIBTATbBI



K xonny oOydenus B 7 KJjacce mpeIMETHbIE pe3yJbTaThl HA 0a30BOM YpPOBHE JOJIKHBI

oTpaXkaTh C(HOPMUPOBAHHOCTH y 0OYHAIOLINXCS YMEHUM:

UCTIOJIb30BAaTh TOHATHS: (U3MUECKHE ¢ XUMHYECKHE SBICHHs, HaOIIOCHNUE,
OKCIEPUMEHT, MOJIENb, TUIOTE3a, CAUHULIBI (PU3MUYECKHX BEIWYHMH, aTOM, MOJIEKYIa,
arperaTHble COCTOSHUS BelllecTBa (TBEPIOE, XKMIKOE, ra3000pa3HOE), MEXaHUYECKOe
JBIDKEHUE  (paBHOMEpPHOE, HEpaBHOMEpPHOE,  NPAMOJIMHEHHOE),  TpaeKkTopus,
paBHOJEHCTBYIOIIas cwia, aedopmarus (ymnpyrasi, IJIacTHYecKas), HEBECOMOCTb,
COOOILAOIINECS COCYIbI;

pasnnyath siBiieHus (1udQysus, TEMI0BOE ABUKEHUE YaCTUL] BELIECTBA, PABHOMEPHOE
JBUJKCHHE, HEPAaBHOMEPHOE IBMKEHUE, MHEPLHUs, B3aUMOJCHCTBUE TEJl, PABHOBECHE
TBEPABIX TEJI € 3aKPEIUIEHHON OCBIO BpAILCHNUs, IIepeaaya 1aBJIeHUs TBEPAbIMU TEIAMU,
KHUIKOCTSIMM M Ta3aMu, aTMoc(epHOe JAaBleHHE, IJIaBaHWE TeJl, NpPEeBpalleHus
MEXaHUYECKOM 3HEPrun) MO ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacrio3HaBaTh MPOSIBIIEHHE U3YyUCHHBIX (PU3MUECKUX SIBICHUM B OKPYXAIOLIEM MHUpE, B
TOM 4Yucie (pu3nuecKue SBICHHS B MPHPOJE: NMPUMEPHI ABIKEHHS C Pa3TUYHBIMU
CKOPOCTSIMU B XHUBOM W HEKMBOM INPUPOJAE, ACUCTBHE CWIBI TPEHHUS B IPUPOAE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro AABICHMS Ha XKUBOW OpPraHu3M, IUIaBaHUE pPbIO,
phluaru B TeJ€ YEJIOBEKAa, MPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3aJady B yueOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUH;

OIKCBIBATh U3YUYECHHBIE CBOMCTBA Tel U (pU3MUECKHUE SABJICHUS, UCHOIb3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BELIECTBA, BPEMs, IyTb, CKOPOCThb, CPEIHSSA
CKOpOCTb, CHJIa YIIPYTOCTH, CHJIA TSKECTH, BEC Tella, CUla TPeHUsl, AaBiieHue (TBEPAOTro
TeJa, >KUIKOCTH, Tasa), BBITAJIKHUBAIOLIAs CHUJIa, MEXaHWYeckas padoTa, MOIIHOCTD,
IUIEY0 CHJIBI, MOMEHT CHIIBI, KO3()(HUIMEHT TONEe3HOr0 IeHCTBUS MEXaHHU3MOB,
KMHETHYecKass U MOTEHLHUalbHasl 3HEPrus), MpH OINUCAHUU NPAaBUIBHO TPAKTOBATh
(bu3nUecKuii CMbIC UCTIOIb3YEMBIX BETMUMH, MX 0003HAUEHUS U €IUHUILIBI (PU3HYECKUX
BEJIMYMH, HAXOAUTh (OPMYJIbI, CBSA3BIBAIOIIME JAHHYIO (PU3MUYECKYIO BEIMYUHY C
JpYTMMHM BEJIMYMHAMH, CTPOUTH IpadUKH H3YyYEHHBIX 3aBUCHUMOCTEH (QU3NYECKUX
BEJIMYUH;

XapaKTepu30BaTh CBOWCTBA Tell, (pU3nuecKue ABICHUS U MPOLIECCH, HCIOJb3Ys PaBUIIa
CJIO’KEHUS CHUJI (B/10JIb OJIHOM mpsiMoit), 3akoH 'yka, 3akoH Ilackans, 3akoH Apxumena,
NpaBUIO paBHOBecHs pblyara (O10Ka), «30J0TO€ TMPaBUIO» MEXAaHUKH, 3aKOH
COXPAaHEHUsS MEXaHWYECKOW 3HEpPruH, MpU 3TOM JaBaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA U 3aIllMCHIBATh €r0 MATEMATHYECKOE BBIPAXKEHUE;

OOBSICHATH (PU3HUECKUE SBIECHUS, IPOLIECCHl U CBOWCTBA TeJl, B TOM YHCIIE U B KOHTEKCTE
CUTyalluil  NPAKTUKOOPUEHTUPOBAHHOIO  XapaKTepa:  BBIBIATH  NPUYUHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH 0OBsICHEHHE U3 1—2 JIOTHYECKUX I1IaroB ¢ ONnopoil Ha 1—
2 u3yYeHHBIX CBOWCTBAa (PHU3MUECKUX SBJICHUH, (PU3MUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemate pacu€THble 3afaud B 1—2 feWCTBUA, HCIOJB3YS 3aKOHBI U (OPMYIIbI,
CBs3bIBaIOIIME (PU3NUECKHE BEIMYMHBI: HA OCHOBE aHAJIN3a YCIOBUS 3a][auH 3aHChIBaTh
KpaTKOE YCJOBME, IMOJACTaBIATh (hU3MUECKHE BEIUYMHBI B (POPMYJIBI U TNPOBOIUTH
pacyéTbl, HAXOAUTh CIIPAaBOYHBIE [aHHbIE, HEOOXOAMMBbIE Ui pEILIeHUs 3a7ad,
OLIEHUBATh PEATMCTUYHOCTD MOTYYSHHOH (pU3MUecKOi BEIMUHHBI,



pacro3HaBaTh poOIEMBbl, KOTOPbIE MOYKHO PEIIUTh IPU MOMOIIN (PU3HMUECKUX METO/IOB,
B ONMCAHUU HCCIIEAOBAaHMs BBIICIATh IPOBEPSIEMOE IPEANOJIOKEHHE (THIOTE3Y),
pa3nnyaTth ¥ WHTEPIPETHUPOBATH MOJIYUYCHHBIH PE3yJbTaT, HAXOIUTh OIIMOKH B XOJ€
OIIbITA, JIEJIATh BBIBOJIBI 110 €70 PE3yJIbTaTaM;

IPOBOJIUTH OMBITHI 10 HAOMIOACHUIO (PU3MUECKUX SBICHUN WIN (U3NYECKUX CBOMCTB
Tes:  (OPMYIHPOBATH TPOBEPSiEMble NPEINOIOKECHUs, COOUpaTh YCTAHOBKY U3
IPEJI0KEHHOT0 000PYJ0BaHUs, 3alIUChIBATh X0/ OIbITAa U (POPMYJINPOBATH BHIBOJIBL;
BBINOJIHATH IPSMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, Macchl Tella, 00béMa, CUibl U
TEeMIIepaTypbl C UCIOJb30BAaHMEM aHAJIOTOBBIX U LU(PPOBBIX MPUOOPOB, 3alHCHIBATH
IIOKa3aHUs IpUOOPOB C yUETOM 3aJJaHHOM a0CONMIOTHOM MOrPEIHOCTH U3MEPEHUN;
NPOBOJUTH MCCIICOBAHHE 3aBUCUMOCTH OJHOW (PU3MUECKON BEIMUYUHBI OT JPYTOH ¢
MCIIOJIb30BAaHUEM IPSIMBIX U3MEpPEHUH (3aBUCUMOCTH IIyTH PaBHOMEPHO JBUKYIIETOCS
T€Ja OT BPEMEHU JIBUKEHUS TeJla, CUJIbI TPEHUS CKOJIbKEHUS OT BeEca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEW Tel M HE3aBUCUMOCTH CHJIbl TPEHHUS OT IUIOILAAU
CONPUKOCHOBEHHMSI TeJl, CUJIbl YIPYTOCTH OT yAJUHEHMs NPYKUHBI, BBITAJIKUBAIOLIEH
CHIIBI OT O00BbEMa TOTPYKEHHOM YacTH Tela M OT IUIOTHOCTH JKUAKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH Teja, OT INIyOMHBI, HA KOTOPYIO HOTPYXEHO TEJO,
yCIOBUH IJIaBaHMs TeJ, YCIOBHM paBHOBecHs pblyara M OJIOKOB), y4yacCTBOBaTh B
IUIAHUPOBAaHUM y4yeOHOro HCCIelOBaHUsA, COOMpaTb YCTAHOBKY M BBINOJIHATH
U3MEpEHUs, cleays NPEUIoKEHHOMY IUIaHy, (PUKCHpOBaTh PE3yibTaThl MOTYYEHHON
3aBHCUMOCTH (PM3UYECKHUX BETMYMH B BUJIE TIPEAJIOKEHHBIX TaOJIUI U TpauKOB, A€TIaTh
BBIBO/JIbI 110 pe3yJIbTaTaM UCCIIEIOBaHMS;

IPOBOJIUTh KOCBEHHBIE H3MEpPEHUs (PU3MUECKUX BEIMUYMH (IUIOTHOCTh BEIIECTBA
KUAKOCTU W TBEPAOrO Tela, CWIA TPEHHUs CKOJIBXKEHHsA, JAaBICHUE BO3AYyXa,
BBITAJIKMBAIOIIAs CWJIA, JCWCTBYIOIAs Ha IMOIPYKEHHOE B KUAKOCTb TEJO,
KOA(p(UIMEHT MOJIE3HOTO JEHCTBUS MPOCTHIX MEXAaHU3MOB), CIEIYysl MPEIOKEHHOU
MHCTPYKLUU: MIPH BBINOJIHEHUN W3MEPEHUI COOMPATh SKCIIEPUMEHTANIbHYIO YCTaHOBKY
Y BBIUUCIIATH 3HAYEHUE NICKOMOM BEIIMUYMHBL,

coOuoiaTh TpaBWJa TEXHUKM Oe30macHOCTH IMpu pabore ¢ 1abopaTOPHBIM
00opyaOBaHUEM;

yKa3plBaTh MPHUHLUIBI JCUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, JUHAMOMETP, COOOILIAIOIINECS COCY/Ibl, OAPOMETP, phbluar, NOJBMXKHBIM U
HETOABIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTh;

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS U3YUYEHHBIX MPHUOOPOB U TEXHUYECKUX
YCTPOMCTB € ONOpOM Ha WX OMNMCAaHUA (B TOM 4MCIE: MOAIMIHUKH, YCTPOHCTBO
BOJIONIPOBO/A, THUAPABIMYECKHHM Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCMOIb3ys 3HaHHUSA O CBOMCTBAaX (PM3MYECKUX SIBJICHUH U HEOOXOAUMBIE
¢du3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMAIMI0 O MpUMepax) MPaKTHYECKOrO
UCTOJIb30BaHUS (PU3MUYECKUX 3HAHUA B TOBCEJAHEBHOW KM3HM s OOecredeHus
0e30macHOCTH TpU OOpalieHHuH ¢ OpuOopaMH M TEXHUYECKUMH yCTPOWCTBAMU,
COXpaHEHHs 370pPOBbsi M COONIIOIGHHS HOPM SKOJOTHYECKOrO TIIOBEACHHS B
OKpYXaroIlIeH Cpeae;

OCYILECTBIIATh OTOOp HMCTOYHUKOB HMH(popmanuu B MHTepHETE B COOTBETCTBUU C
3a/laHHBIM TIOUCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIMXCS 3HAHUI U ITyTEM CpPAaBHEHUS



Pa3IMYHbIX UCTOYHHUKOB BBIICISITh HH(GOPMAIIUIO, KOTOpas SIBISIETCS MPOTHUBOPEUUBON
WJIH MOKET OBITh HEJIOCTOBEPHOIA;

MCIIOJIb30BaTh MIPH BBITIOJHEHUH YUYCOHBIX 3aJlaHUN HAYYHO-MIOMYJISIPHYIO JTUTEPATYPY
(GU3HYECKOTO COIeP KaHMUSI, CIIPABOYHBIE MaTePHAIIbI, peCypchl ceTi HTepHeT, BIaeTh
npuéMaMyd KOHCIIEKTUPOBAHMSI TEKCTa, MpeoOpa3oBaHusl HHPOpPMALMM U3 OJHOMN
3HAKOBOM CUCTEMBI B JIPYTYIO;

C03/1aBaTh COOCTBEHHbBIC KPATKUE MUCbMEHHBIE U YCTHBIE COOOIICHHS HA OCHOBE 2—3
MCTOYHUKOB MHPOpMAIMK (PU3NIECKOTO COJIEPKaHUs, B TOM YHCIE IMyOJIUYHO AeNaTh
KpaTKHe COOOIICHHSI O pe3yIbTaTax MPOCKTOB MM YYCOHBIX UCCICIOBAHUMN, IPU 3TOM
IpaMOTHO HCHOJb30BAaTh HM3YYCHHBIM MOHATUHHBIA ammapar Kypca (pu3ukw,
CONPOBOXAATh BBICTYIIJICHUE TPE3EHTALIUEH;

IIPYU BBIIIOJIHEHUHU YYEOHBIX NMPOEKTOB M MCCIEIOBAHUMN paclpenessTh 00S3aHHOCTH B
TPYIIIE B COOTBETCTBHUHM C MIOCTABJIEHHBIMU 3a/1a4aMH, CJIEANTH 32 BBIIIOJIHEHUEM IUIaHA
NEeNCTBUI, aJeKBAaTHO OICHMBAaTh COOCTBEHHBIH BKJIAJ B JESATENbHOCTb T'PYIIIBL,
BBICTPANBaTh KOMMYHUKATUBHOE B3aMMOJICUCTBHUE, YIUTHIBAsI MHEHUE OKPY>KAOIIIHX.

K xonny oOyudeHus B 8 kjacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTD y 0OYHAOLINXCS YMEHUH:

UCIIOJIb30BaTh IMOHATHUS: Macca W pa3Mepbl MOJEKYJ, TEIUIOBOE JIBM)KEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIE Tena,
HACBHILECHHBI U HEHACBIILICHHBIN MMap, BIAXXHOCTh BO3AYyXa, TEMIIEPATYpPa, BHYTPEHHSS
SHEPrus, TEIUIOBOW JIBUTaTENb, JJIEMEHTAPHBIA 3JIEKTPUUYECKHUI 3apsl, SJIEKTPHUUECKOE
T0JIE, POBOJIHUKHU U TUDJIEKTPUKH, IOCTOSHHBIN AJIEKTPUYECKUM TOK, MATHUTHOE TOJIE;
pa3iuuaTth SIBICHUA (TEIJIOBOE pacIIUpeHHe W CKaThe, Teruionepenada, TeraoBOoe
paBHOBECHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, MCHApPEHHE, KOHJICHCALIUs,
IJIaBJICHUE, KpUCTaJUIM3alus (oTBepaeBaHue), KHUIICHHE, Terjioneperaya
(TeTUIONPOBOTHOCTh, KOHBEKIIMS, W3JIYYCHHE), JICKTPHU3ALMs TeJ, B3aUMOJCHCTBUE
3apsAa0B, ACHUCTBHUS DJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMBIKAHUE, B3aUMOJICHCTBUE
MAarHuTOB, JEHCTBUE MATHUTHOTO IIOJI HA MPOBOJAHUK C TOKOM, DJIEKTPOMAarHUWTHas
WHAYKIMS) TIO ONHMCAHUI0O WX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBIICHUE;

pacro3HaBaTh MPOSIBIICHNE U3YYCHHBIX (PU3NYECKUX SIBICHUN B OKPYKAIOIIEM MHUpPE, B
TOM 4Hclie (u3nUecKkue SBJICHUS B TMPUPOJE: TOBEPXHOCTHOE HATHKCHHUE W
KamWUIIpHBIC SIBIICHUS B TPUPOJAE, KPUCTAUIBI B mpupojne, uziaydenue CouHila,
3aMep3aHue BOJIOEMOB, MOpCKHE Opu3bl, 00pa3oBaHUE pPOCHI, TyMaHa, WHEs, CHera,
AIIEKTPUYECKHUE SIBICHUS B aTMOC(Eepe, AIEKTPUIECTBO )KUBBIX OPraHU3MOB, MATHUTHOE
noJie 3emiu, Apeii¢ Mo0CoB, poJib MATHUTHOTO MOJIS JUIsl )KU3HH Ha 3emiie, OJIspHOe
CHUsSHHME, TIPH DTOM TMEPEBOAUTH TMPAKTHYECKYIO 3a/ladyy B Y4YeOHYIO, BBIICTATH
CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKU) PUINUECKUX SIBICHUM;

OTHCHIBATh U3yUCHHBIC CBOMCTBA Tel U (PU3NYECKUE SBICHUS, UCIIONB3Ys (PUINUECKUE
BENIMYMHBI (TEeMIlepaTypa, BHYTPEHHSSI HHEPrus, KOJUYECTBO TEIUIOTHI, YJeJIbHas
TEIUVIOEMKOCTh ~ BELIECTBA, YJAENbHAs TEIUIOTA IUIABJIECHUSA, YAEIbHAs TEIUIOTA
napooOpa3oBaHus, yJeibHasl TEIUIOTa CrOpaHMs TOIUIMBA, KOA((UIMEHT IO0JIe3HOrO
JIEUCTBUS TEIUIOBOW MAIIIMHBI, OTHOCUTENIbHAS BJIAXHOCTh BO3AYyXa, AJIEKTPUUECKUN
3apsl, CHJIa TOKA, JIEKTPUYECKOE HAIIPSKEHUE, COTPOTUBIIEHUE IIPOBOIHUKA, YIEIBHOE
COTMPOTHBIICHUE BEIIECTBa, pab0Ta U MOIIHOCTH DJIEKTPHUUECKOTO TOKA), MPU OTTUCAHHUH
MPaBUJILHO TPAKTOBATh (YM3UYECKUN CMBICIT MCTIONB3YEMbIX BEIUYHH, 0003HAYCHUS U



eAUHULBI (U3NYECKUX BEIUYMH, HAXOAUTh (OPMYJIbl, CBS3BIBAIOLIUE JAaHHYIO
GU3MYECKYI0 BEIMYUHY C JAPYTUMHU BEIMYMHAMHU, CTPOUTh TpadUKH H3YUCHHBIX
3aBHCUMOCTEH (PU3HUECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBa Tes, (PU3MUEcKHe SBJICHHUS U MPOLECCHl, HCIOJIb3YS
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHUS BEIECTBA,
MPUHIINII CYTIEPIIO3UIINHY MOJIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsija,
3akoH OMa /J1s1 yyacTKa LienH, 3akoH J[xoyns—JIeHna, 3akoH COXpaHEeHUs SHEPTUH, IIPU
3TOM JaBaTh CJIOBECHYIO ()OPMYIHMPOBKY 3aKOHA W 3alMCBIBATH €0 MaTEeMAaTHYECKOE
BBIPAKCHHUE;

OO0BSACHATH (pU3MUECKHE MPOIeCCHl U CBOICTBA TeJ, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyalui IPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BbISBIATh IPUYUHHOCIIEICTBEHHbBIE
CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTMYECKHUX IIaroB C OMOPOM Ha 1—2 M3yYeHHBIX
CBOWCTBA (PU3NUECKUX SBICHUN, PU3MUIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacuéTHble 3agayd B 2—-3 [EHCTBHA, WCHOJIB3YS 3aKOHBI M (POPMYIIBI,
CBSI3bIBAIOIIME (PM3NYECKHE BEJTMUMHBI: HA OCHOBE aHAJIM3a yCIOBHUS 3a/1a4H 3aMUChIBATh
KpaTKOE YCIIOBUE, BBIABIATh HEJIOCTATOK JAHHBIX JJI PELICHUS 3a/]a4yd, BHIOMpATh
3aKOHBI U POPMYJIbI, HEOOXOIUMBIE JIsl €€ pelIeHHs, TPOBOAUTH PACYETHI U CPAaBHUBATH
MOJy4eHHOE 3HaueHue (GPU3NYECKON BETMYHHBI C U3BECTHBIMU JAHHBIMU;

pacmo3HaBaTh Ipo0IEMbI, KOTOPBIE MOKHO PEIIUTH ITPH IIOMOITH (PU3NIECKUX METOJIOB,
UCIIOJIb3YSl ONMCAaHUE UCCIIECOBAHUS, BBIACIATH IPOBEPSEMOE IPENIIOJIOKEHUE,
OLICHUBATh MPaBUIIBHOCTh MOPSAKA POBEACHUS UCCIIEIOBAHMS, 1€1aTh BHIBOJIBI;
IIPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKHUX SBICHUN WM (U3NYECKUX CBONCTB
Ten (KalWUISIPHBIC SIBICHHS, 3aBHCHMOCTH JIABJICHUS BO3AyXa OT €ro o0bEMa,
TEMIIepaTypbl, CKOPOCTH MPOLECCA OCThIBAHUSI U HATPEBAHUSI IIPU U3JYUYECHUH OT LIBETA
u3Nyvaromeil  (mornomaroieii) MOBEPXHOCTH, CKOPOCTh HCHApEHUs BOABI  OT
TEMIEPATypbl JKUIKOCTHM U IUIOMIAAU €€ TOBEpXHOCTH, DJJEKTpHU3alus Tel U
B3aMMOJICHCTBHE AJIEKTPUUECKUX 3apsiiOB, B3aUMOJECHCTBHE MOCTOSHHBIX MarHUTOB,
BHU3yaJIW3alisl MATHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB, I€MCTBUS MATHUTHOTO MOJIS
Ha TIPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMArHuTa, CBOMCTBA JJIEKTPOJBUIraTEls
MOCTOSTHHOTO TOKa): (opMyJIHMpoBaTh NPOBEpPsSEMbIE TMPEANOIOKEHUs, COOUpaTh
YCTAaHOBKY M3 TPEUVIOKEHHOTO 00OpyJIOBaHMS, ONMCHIBaTH XOJA OMNbITa U
(dbopMyIHpOBaTh BHIBOJIBI;

BBINIOJIHSATH MPSIMbIE U3MEPEHUSI TEMIIEPATypbl, OTHOCUTEIBbHON BIAXKHOCTU BO3.yXa,
CWJIBI TOKA, HANpPSDKEHUS C MCIOJIb30BAHMEM aHAJIOTOBBIX MPHOOPOB U JIaTYMKOB
bu3NYECKUX BENWYHH, CPAaBHHUBATh PE3YNbTAaThl W3MEpPEHUN C Y4E€TOM 3aJaHHOMN
a0COIOTHON MOTPEIIHOCTH;

IIPOBOAMTH MCCIIEIOBAHHE 3aBUCHUMOCTH OJHOW (PM3MYECKOM BETUYMHBI OT JIPYrou C
MCIIOJIb30BaHUEM MPSIMBIX W3MEpPEHUH (3aBUCUMOCTb CONPOTHUBIIEHUS NMPOBOJHUKA OT
€ro JUIMHBI, IJIOIIAJN MOMEPEUYHOT0 CEYEHUs U YJEIbHOIO CONPOTHUBIICHUS BEIECTBA
IIPOBOJHMKA, CUJIBI TOKA, UAYIIETO YepE3 MPOBOJIHUK, OT HANPSKEHUS HAa MPOBOJIHUKE,
HCCIIEJOBAHKE TIOCIIEOBATEIbHOTO W MApaJUIEIBbHOTO COEJUHEHWM MPOBOJIHUKOB):
IUTAHUPOBATh MCCIIEIOBaHNE, COOMPATh YCTAaHOBKY U BBIMOJHATH M3MEPEHUS, CIerys
NPeJIOKEHHOMY IUIaHy, (PUKCHUPOBATh Pe3yibTaThl MOTYYEHHON 3aBUCHUMOCTH B BUJE
TabNuIl ¥ TpaduKOB, IeJaTh BHIBOBI MO PE3yIbTaTaM UCCIIECIOBAHUS;

IPOBOJUTH KOCBEHHbIE HM3MEPEHHUs (U3UUECKUX BEIMUYUH (yIesbHas TEIUIOEMKOCTh
BEIIIECTBA, COMPOTUBIICHUE MPOBOJHUKA, paboTa U MOILTHOCTh JIEKTPUUECKOTO TOKA):



IUIAHUPOBaTh M3MEpPEHMs, COOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEAys
IPEJI0KEHHOW MHCTPYKLMH, U BBIYUCIIATh 3HAUEHNUE BEIIMUNHBI,

coOioaTh TpaBWJa TEXHUKH Oe30macHOCTH Impu pabore ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh MPUHLUIBI JAEHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKHX
YCTPOMCTB € ONOPOM HAa UX ONMCAHUS (B TOM YHCJE: CUCTEMA OTOILICHUS JIOMOB,
TUTPOMETp, MapoBas TypOMHA, aMIIepMETp, BOJIBTMETP, CUETUMK 3IIEKTPUUYECKON
SHEpPruH, HIIEKTPOOCBETUTENbHBIE IPUOOPHI, HArpeBaTeNIbHBIE ANEKTPONPUOOPHI
(mpuMmepsbl), 3JIEKTPUYECKHE NPEJOXPAHUTEIH, 3JIEKTPOMArHUT, 3JEKTPOJBUIATEID
IOCTOSIHHOTO TOKa), HWCHOJB3ys 3HAaHUS O CBOMCTBAaX (DM3MYECKHX SBICHUN U
Heo0XouMble GU3NYECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh IPOCTbIE TEXHUUYECKUE YCTPOMCTBA M H3MEPUTENIbHbIE MPUOOpPHI IO
CXeMaM M CXEMaTH4YHBbIM PUCYHKaM (KHIKOCTHBII TepMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHETO CrOpaHMs, 3JEKTPOCKOI, PeOCcTar), COCTaBIIATh
CXEMBbI 3JIEKTPUUECKUX LIETEeH C MOCIEeI0BATEIbHBIM U MapajlIeIbHbIM COEAMHEHUEM
3JIEMEHTOB, pa3jnyas yCJIOBHbIE 0003HAYEHMsI 3JIEMEHTOB AJIEKTPUUECKUX LIENel;
IOPUBOAUTH TpPHUMEPBl (HAXOAUTh MHGOPMALMIO O MPUMEPax) MPAKTUYECKOIOo
UCIOJIb30BaHUS (PU3MUECKUX 3HAHUM B IIOBCEJIHEBHOW XM3HM A OOecredeHus
0€30I1aCHOCTH TpH OOpalleHud ¢ NpudOpaMu U TEXHUYECKUMH YCTpOICTBaMuy,
COXpPaHEHHs 370pOBbsi M COONIOACHHUS HOPM 3KOJOTMYECKOrO TIOBEIEHUS B
OKpYXaIoIlIeH Cpeae;

OCYILECTBIISITH MMOMCK HHPOpManuu pu3mueckoro coaepkanus B IHTepHeTe, Ha OCHOBE
UMEIOUINXCA 3HAaHUW M MyTEM CpaBHEHMsI JOMOJHMUTEIbHBIX MCTOYHHUKOB BBIIEIATH
UH(POPMALIKIO, KOTOpast SBJIAETCS IPOTUBOPEUNBOM MM MOXKET OBbITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh MPH BBHIIOJHEHUH YYEOHBIX 3a/laHM HAayYHO-IOIYJISPHYIO JINTEPaTypy
(bU3MUECKOro coepxKaHus, CIpaBOYHbIE MaTepHaJIbl, pecypchl ceTu IHTepHeT, Bl1aaeTh
npuéMaMM KOHCHEKTHPOBAaHHUS TEKCTa, NpeoOpa3oBaHUS HHPOpPMALUM M3 OJHOMN
3HAKOBOMW CHUCTEMBI B IPYTYIO;

co3laBaTh COOCTBEHHbIE IHCHbMEHHBIE M KpAaTKUE YCTHbIE COOOIIEHUs, 000O0mIas
MH(OPMALIMI0 U3 HECKOJIBKUX MCTOYHMKOB (PU3UYECKOrO COAEpIKAHMS, B TOM 4YHCIIE
nyOJMYHO  NPENCTaBIsATh  Pe3yJbTaTbl IMPOEKTHOM WM HCCIIENOBATEIbCKOMN
JEATENIIBHOCTH, MIPU 3TOM T'PaMOTHO HCIOJIb30BaTh M3YUYEHHBIN MOHATHIHBIN anmapar
Kypca (pU3UKH, CONPOBOXKIATh BHICTYIIEHUE MTPE3EHTAIEH;

IPU BBIIOJHEHUH YYEOHBIX NIPOEKTOB M HCCIEAOBaHUN (U3UYECKUX TPOILIECCOB
pacnpenenatb 00sg3aHHOCTH B TPYIIE B COOTBETCTBUU C IOCTAaBJICHHBIMH 3a/ladyaMH,
CIIEIUTh 3a BBIIOJHEHHEM IIJJaHa JEeHCTBUH M KOPPEKTHUPOBATh €ro, aJeKBaTHO
OLICHUBaTb  COOCTBEHHBIM BKJIaJ B  JIEATENBHOCTh  TPYMIbI, BBICTPAUBATh
KOMMYHHUKAaTHUBHOE B3aMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3pellaTh KOH(IUKTHI.

K xonny oOyueHus B 9 kjacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTh Y 00YHAIOIINXCSl YMEHUI:

WCIIOJIB30BaTh TIIOHATHS: CUCTEMa OTCYE€Ta, MaTepHalbHAas TOYKa, TPACKTOPHSI,
OTHOCHUTEJIbHOCTh MEXaHUYECKOIo JIBMKEeHUs, nedopManus (yrnpyras, miacTH4ecKast),
TPEHUE, LUEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U IIEpErpy3Kd, LEHTP
TSOKECTH, a0CONIOTHO TBEPIOE TEJO, LEHTP TSKECTH TBEPAOro Tejia, paBHOBECHE,
MEXaHWYeCKue KojiebaHWsi U  BOJIHBI, 3BYK, HH(QpPa3ByK H  YJIbTPa3BYK,
3JIEKTPOMArHUTHbIE BOJIHBI, IIKaJa 3JEKTPOMAarHUTHBIX BOJH, CBET, OJM30pYKOCTb U



JAJIbHO30PKOCTh, CHEKTPhl MCIyCKaHWs M IMOMNIOIIeHus, aibda, Oera- M ramma-
U3JIy4E€HUS, U30TOIIBI, SJCPHAst DQHEPIeTHUKA;

pa3iauyaTrh SBIEHUS (pPaBHOMEPHOE U HEPABHOMEPHOE MNPSMOJIMHEHHOE IBUKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBIKEHHE, CBOOOIHOE MaJeHUE TEJ, PABHOMEPHOE
JBIKCHHE 110 OKDPY)XHOCTH, B3aUMOJCHCTBHE TeJ, PEAKTUBHOE JBUXKCHHUE,
KosiebaTenbHOE JBM)KEHUE (3aTyXalollue U BBIHYKICHHbIE KOJIeOaHUs), PE30HAHC,
BOJIHOBOE JBWXKEHHUE, OTpPaXCHUE 3BYKa, NPSIMOJMHEHHOE PpacCIpOCTPAHECHHUE,
OTpPa)KEHUE U NPEJIOMIICHHUE CBETA, II0JHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE
Oenoro cpera B CHEKTP M CIOXKEHHME CIEKTPAJIbHBIX I[BETOB, IHUCIIEPCUS CBETa,
€CTEeCTBEHHAs PaJlOaKTUBHOCTh, BOSHUKHOBEHHUE JIMHEHYATOr0 CIIEKTPA U3Ty4YEHUs ) IO
OIIMCAHUIO UX XaPAKTEPHBIX CBOKMCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JAHHOE
¢du3uueckoe sBICHUE;

pacrio3HaBaTh MPOSABICHUE U3YUEHHBIX (PU3NYECKUX SABJICHUN B OKpYXaroleM Mupe (B
TOM 4Hclie (U3NYECKHUE SBJICHUS B MPUPOJE: MPUIUBBI U OTJIHBBI, ABIKCHHE IJIAHET
ConHeuHOU cUCTEMBI, PEAKTUBHOE JBUKEHHUE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MIICTPSICEHHME, CEHCMMYECKHE BOJIHBI, ILyHaMH, 3XO, LBETa Tell,
ONTUYECKHE SBJICHUS B  TNPUPOJAE, OWOJOTHYECKOe  JCWCTBHE  BHIUMOTO,
yIbTPAPHUOIETOBOTO M PEHTICHOBCKOTO HW3JIYYCHHM, €CTECTBEHHBIH DPaJMOAKTHUBHBIN
(GOH, KOCMHMYECKHE JIy4d, pPaJUOAKTUBHOE MW3JIyu€HHE IMPUPOAHBIX MHUHEPAJIOB,
JieicTBUE paJlnOAKTUBHBIX M3JIyY€HUH Ha OpraHu3M 4esIOBeKa), IIPU 3TOM IEPEBOJAUTH
NPaKTUYECKYIO 3aJady B y4eOHYIO, BBIJICNATH CYIIECTBEHHBIE CBOWCTBA (IIPU3HAKH)
(bu3NYECKUX SIBICHUM;

OIKCHIBATh U3YUYECHHBIE CBOMCTBA Tel U (pU3MUECKHUE SBJICHUS, UCHOIb3Ys (PU3NUECKUE
BEJIMYMHBI (CpPEIHSAS U MTHOBEHHAs CKOPOCTb Tejla IPU HEPABHOMEPHOM JABH)KEHUH,
YCKOpPEHUE, MEepPEMEILEHUE, IIyTh, YIJIOBasi CKOPOCTb, CHJIa TPEHHUs, CHJIA YNPYTOCTH,
CHJIa TSXKECTH, YCKOpEHHE CBOOOJHOrO IaJeHus, BEC Tejla, UMITYJIbC Teja, UMITYJIbC
CWJIbI, MEXaHUYecKasi paboTa U MOIIHOCTb, MOTEHIIMAJIbHAS SHEPIUs Teja, MOJAHIATOIO
HaJ[ IOBEPXHOCTHIO 3€MJIM, IOTCHIIMAIBHAS SHEPTHsl CKATOU IPYKUHBI, KHHETUYECKas
SHEPrus, MOJIHAs MEXaHUYecKasi SHepIus, Mepro/] U 4YacToTa KojJebaHu, JUIMHa BOJIHBI,
IPOMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCTb CBETA, IIOKA3aTENb MPEIOMIIEHUS CPEIbI),
IIpU ONKCAHUU NPABUIBHO TPAKTOBAaTh (PU3MUECKUN CMBICI HCMOJIb3YEMbIX BEIMYMH,
0003HaYeHHs] U €AMHUILIBI (PU3HUECKUX BEIUYMH, HaXOOUTh (POPMYJIbI, CBA3BIBAIOIINE
JAHHYIO0 (PU3UYECKYIO BEIMUHUHY C APYTUMH BETUUUHAMH, CTPOUTH I'paprKH U3yUEHHBIX
3aBUCUMOCTEN (PU3HUECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUECKUE SIBICHUS U MPOLECCHI, UCIOIb3Ys 3aKOH
COXpaHEHUs DHEPIUH, 3aKOH BCEMUPHOIO TATOTCHUS, NPUHLUII CYIEPIO3ULIUUA CUII,
IIPUHIMUIT OTHOCHTEIBHOCTH [ 'anmuies, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUS UMITyJIbCa,
3aKOHbI OTPAXXEHUs M MPEIOMIICHHMS CBETA, 3aKOHBl COXpPAHEHUs 3apsigoBOr0 M
MacCOBOTO YUCEI IIPHU SJIEPHBIX PEAKIUSIX, IPU ITOM JaBaTh CIOBECHYIO (POPMYINPOBKY
3aKOHA U 3allMChIBATh €r0 MATEMATUUECKOE BBIPAXKEHUE;

OO0BSACHATh (PpU3MUECKHE TMPOIECCHl U CBOICTBA TeJ, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyallull  INPAKTUKOOPUEHTUPOBAHHOIO  XapaKTepa:  BBIABIATHL  IIPUYUHHO-
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 2—3 JTIOTUYECKHX IIaroB ¢ OTIOPOi Ha 2—
3 u3y4yeHHBIX CBOWCTBAa (U3MYECKUX SBICHUHM, (QU3NYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEH;



pemarh pacu€THbIC 3a7a4M (ONMUPAIOIIecs Ha CUCTEMY U3 2—3 YpaBHEHHI ), UCIIONB3YS
3aKOHbI U (OpMyJbI, CBSI3bIBalOlINE (PU3MUYECKHE BETUYMHBI: HAa OCHOBE aHalIM3a
YCIOBHS 3a/laud 3alKChIBaTh KPaTKO€ YCJIOBHE, BBIABIATH HEJOCTAIOIIUE WU
U30BITOYHBIC JTaHHBIC, BHIOMPATh 3aKOHBI U (OPMYJIBI, HEOOXOAUMBIC UIS PELICHHS,
IPOBOAUTHL pPAacuéThl U OLEHUBATh PEATUCTUYHOCTh TOJYYEHHOTO 3HAYCHUS
buznYeCcKoil BETNYMHBL;

pacrio3HaBaTthb MPoOIEMbI, KOTOPBIE MOYKHO PEIIUTH IPU MOMOIIN (PU3HMIECKUX METO/IOB,
UCIIONIb3YSl OINHCAaHUE UCCIEOBAHUS, BBIICIATH MPOBEPSEMOE MPEIOJIOKEHUE,
OLICHUBATh MPABUIBHOCTh MOpPSAKA NPOBENEHUS HCCIEAOBAaHUS, IeNaTh BBIBOJHI,
UHTEPIPETHPOBATH PE3YJIbTAThl HAOIIOICHHUH U OIBITOB,;

MPOBOAMTH OMNBITHI MO HAONIOCHUIO (PU3NYECKUX SBJICHUN WM (PU3NYECKUX CBONCTB
Tel (M3ydeHue BTOpOro 3akoHa HplOTOHaA, 3aKOHA COXpaHEHUs YHEPTUH, 3aBUCUMOCTh
nepuoja KojiebaHuii MPyKUHHOTO MAaITHHUKA OT Macchl Ipy3a U )KECTKOCTH MPYKUHBI U
HE3aBHCHMOCTb OT aMILTUTY/ Il MaJIbIX KOJICOaHUM, MPSIMOIMHEHHOE pacpOCTpaHEHKE
CBETa, pa3jIoKeHHe OENIOro CBETa B CIEKTP, U3YUYECHUE CBOMCTB H300paKEeHHUS B TUIOCKOM
3epKajie U CBOWCTB M300pa)keHUs MpeAMeTa B coOuparoled JuH3e, HaOJIoJAeHUE
CIUIOIIHBIX W JUHEHYaThIX CIEKTPOB HU3JIyYEHHUs): CaMOCTOSATEIbHO COOMpAThH
YCTaHOBKY W3 H30BITOYHOrO Habopa 00OpyIOBaHMs, OMUCHIBATH XOJ OIBITA U €ro
pe3yabTaThl, (HOPMYITHUPOBATH BHIBOKI;

IPOBOJIUTHh TPU HEOOXOAMMOCTH CEPHI0 TPSMBIX W3MEPEHUH, OINpenenss CpenHee
3HaYCHHE H3MepseMOl BeNWYHMHBI ((POKYCHOE pacCTOSHHE COOMPAIOUICH JIMH3HI),
000CHOBBIBAThH BBIOOP CrIOC00a M3MepeHus (M3MEPUTEIHLHOTO MTPUO0Pa);

MPOBOAMTH HCCIIEOBAaHHE 3aBUCUMOCTEH (U3NYECKUX BEIUYHMH C HCIOJIb30BAaHUEM
MPSIMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM JIBUKEHUU
0e3 HayallbHOI CKOPOCTH, Mepuo/ia KojaeOaHni MaTeMaTH4YeCKOro MasgTHUKA OT JITHHBI
HUTH, 3aBUCHMOCTH YTJIa OTPAXXCHHUS CBETA OT YIJIa MAJCHHUs U yIia MpeJOMIICHHUS OT
yIja majieHus1): IUIaHUPOBATh HCCIIEI0OBAaHUE, CaMOCTOSTENbHO cOOMpaTh YCTaHOBKY,
dbukcupoBaTh pe3yNabTaThl MOTYYCHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUIE
TabNuIl ¥ TpauKoB, IeJaTh BHIBOJBI MO PEe3yIbTaTaM UCCIIECIOBAHUS;

IIPOBOJUTh KOCBEHHBIE H3MEpEHHUS (QHU3UYECKUX BEIUYMH (CpemHssi CKOPOCTh U
YCKOpEHHE Tejla MIPU PaBHOYCKOPEHHOM JIBUKEHUHU, YCKOPEHHE CBOOOJHOIO MaeHMS,
KECTKOCTh TPYKUHBI, KOXP(PUIMEHT TPEHUS CKOJBXKEHHS, MEXaHWdyeckas padboTra u
MOIITHOCTb, YAaCTOTA U MEPHO/I KOJIeOaHMIH MaTEeMaTHYeCKOT0 U PY>KUHHOTO MasSiTHAUKOB,
ONTHYECKass CWIa CcoOWparomei JMH3bI, pPaJUOAKTUBHBIA (OH): MIaHUPOBATH
U3MEpEeHUusi, coOUpaTh HKCHEPUMEHTAIbHYI0 YCTAaHOBKY M BBIIOJHATH W3MEPEHUs,
CIIeysl IPEIUIOKEHHOW HHCTPYKIINH, BEIYUCIISTH 3HAUEHUE BETMYMHBI U aHAIN3UPOBATh
MIOJTyYeHHBIE PE3YJIbTATHI C YIETOM 33JaHHOH IMOTPEITHOCTH H3MEPEHHI;

coOuoaTh TMpaBWJa TEXHUKM Oe30macHOCTH IMpu pabore ¢ 1abopaTOpPHBIM
000pyI0BaHUEM;

pa3ianyaTh OCHOBHBIC MPU3HAKM W3YYCHHBIX (U3MUECKUX MOJENEH: MarepuaibHas
TOYKa, aOCOIMIOTHO TBEPAOE TEJO, TOYEHYHBIM WCTOYHHWK CBETA, JIyd, TOHKAs JIMH3A,
TUTaHeTapHasi MOZENb aTOMa, HYKJIOHHAs! MOJIENIb aTOMHOTO SIpa;

XapaKTepU30BaTh NPUHIUIBI JIEHCTBUS U3YYCHHBIX MPHOOPOB U TEXHUYECKUX
YCTPONCTB C OMOPOW HA UX OMHUCAHUS (B TOM YHCIIE: CIUAOMETP, TaTUUKU MOJIOKEHHUS,
pacCTOSIHUS M YCKOPEHHSI, PaKeTa, dX0JIOT, OYKH, TIEPUCKOII, JOTOAIapaT, ONTHIESCKHE



CBETOBOJIbl, CIIEKTPOCKOI, JO3MMETp, Kamepa BuibcoHa), uCHOib3ys 3HaHUA O
CBOMCTBaX (PM3NYECKUX SIBICHUI U HEOOXOIUMBIE (PU3HMUECKUE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKH M3YYEHHBIX TEXHUUYECKUX YCTPOWCTB,
U3MEPUTENBHBIX MPHUOOPOB U TEXHOJOTHMUECKUX MPOIIECCOB MPH PELICHUU Yy4yeOHO-
NPAaKTUYECKHUX 3aJ]ay, ONTUYECKUE CXEMBbI JJIS OCTPOCHMSI M300paKeHUH B IVIOCKOM
3epKajie ¥ coOuparoLeil J1H3e;

OPUBOAUTH TPHUMEPHl (HAXOAUTH HMHGOPMAIMIO O MPHUMEPax) NPAKTUIECKOTO
UCMOJIb30BaHUS (PU3MUECKUX 3HAHMM B IIOBCEJAHEBHOW XM3HM A OOecredeHus
0€30MacCHOCTH TNpH OOpaIleHuH C NPUOOpPaMU W TEXHUYECKUMH YyCTPOIMCTBaMH,
COXpPAaHEHHs 370pOBbsi M COONIOAECHHS HOPM 3KOJOTMYECKOTO TIIOBEJIEHUS B
OKpYXalollei cpeae;

OCYILECTBIIATh IMOMCK HHPOpManuu (uszndeckoro cojepxkanus B VHTepHere,
CaMOCTOSITENIbHO (OPMYJIMPYs TOUCKOBBIM 3allpoC, HAXOAUTh IIyTH OIpE/eIeHus
JIOCTOBEPHOCTH TOJY4YEHHOW MH(pOpMAlMM Ha OCHOBE HWMEIOIIMXCS 3HAaHUH H
JIOTIOJTHUTEIbHBIX HICTOYHHUKOB;

UCIIOJIB30BaTh TP BBHIOJHEHUN YYEOHBIX 3alaHU HAYYHO-TIOMYJISIPHYIO JINTEPATYypy
(U3UYECKOTr0 CO/IepP KaHUsL, CIIPABOYHbIE MaTEepHaJIbl, pecypchl ceT HTepHeT, BIajeTh
npuéMaMM KOHCIEKTHPOBAaHHUS TEKCTa, IpeoOpa3oBaHUs HHPOpPMALUM M3 OJHOM
3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MMCEMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE HH(OPMAIIIH 13
HECKOJIbKUX MCTOYHUKOB (DPU3MYECKOTO COJAEp)KaHUs, NyOIMYHO MpeJCTaBIsATh
pe3ysibTaThl IPOEKTHOM WM MCCIIEI0BATENbCKON IEATEIbHOCTH, TP 3TOM IPAMOTHO
UCITIOJIB30BaTh HM3YUYCHHBIM TMOHATUHHBIA ammapar W3y4aeMoro pasjiena (U3uKu u
COIIPOBOXKJATh BBICTYIUIEHHWE Ipe3eHTaled ¢ Y4€ToM OCOOEHHOCTEeH ayauTopuu
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Ne KoanuecTBo yacoB
n | HaumeHoBaHue pa3iesioB u JyekTpoHHbIE (U(PPOBBIE)
KonTpoabu IpakTuyeck
/ | TeM mporpamMmsl Bcero o0pa3oBaTe/ibHbIE Pecypchl
u ble padoThI ue padoThbl
Pa3znen 1. ®dusuka u e€ poJib B IO3HAHMHU OKPY/KAKIIEr0o MUpa
1.
1 ®du3zuka - HayKa 0 IpUpoae 2 bubnuoreka [{OK https://m.edsoo.ru/7f416194
1.
) duznyecKre BeTUINHBI 2 1 bu6mmoreka LIOK https://m.edsoo.ru/7f416194
1. EcrecTtBeHHOHAayUYHBIN METO
Y A 2 | Bu6miorexa [IOK https://m.edsoo.ru/7f416194
3 MMO3HAHUS
Hroro no paszneny 6
Pa3nes 2. llepBoHavyabHbIe CBeeHUS] O CTPOEHHUH BellecTBa
2.
| CrpoeHue BemiecTsa 1 bubnuoreka [{OK https://m.edsoo.ru/7f416194
2. BI)KEHHE U B3aUMOJICHCTBUE
A a 2 1 bu6mmoreka LIOK https://m.edsoo.ru/7f416194
2 YacTHI] BEUIECTBA
2. ArperaTHbl€ COCTOSTHUS
2 bu6mmoreka IIOK https://m.edsoo.ru/7f416194
3 BEIIEeCTBa
Hroro no pazneny 5

Paznen 3. /IBuskeHue U B3auMo/ieiicTBHE TeJl




3.

) MexaHn4ecKkoe ABUKEHUE 3 bubmuoreka I{OK https://m.edsoo.ru/7f416194

3.

) WNuepius, Macca, MIOTHOCTD 4 bu6mmoreka LIOK https://m.edsoo.ru/7f416194

3.

3 Cuia. Bune! cun 14 bu6mmoreka LIOK https://m.edsoo.ru/7f416194
Uroro no pazaeny 21

Paznen 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB

Hasnenue. [lepenaua

4.
| JIaBJICHUS TBEPIBIMU TEJIAMH, 3 bu6mmoreka LIOK https://m.edsoo.ru/7f416194
KHUJKOCTAMHU U Ta3aMH
4.
) JlaBneHue XUAKOCTH 5 bubnuoteka [{OK https://m.edsoo.ru/7f416194
4.
3 ATMoOc]epHOe 1aBiIeHNEe 6 bubnuoreka [{OK https://m.edsoo.ru/7f416194
4. eiiCTBHE KUKOCTH U Ta3a Ha
A . g 7 bu6mmoreka LIOK https://m.edsoo.ru/7f416194
4 MOTrpyXEHHOE B HUX TEJIO
Uroro no pazgeny 21
Pa3nes 5. PaGora 1 MOIIHOCTB. JHeprus
5.
1 Pabota 1 MomHoOCTh 3 bubmuoreka [{OK https://m.edsoo.ru/7f416194
5.
N [IpocTelie MeXaHU3MBI 5 bubnuoreka [{OK https://m.edsoo.ru/7f416194
5.
3 MexaHu4deckasi SHEpTust 4 bubmuoteka [{OK https://m.edsoo.ru/7f416194




Hroro no pazaeny

12

Pe3epBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

68

12




8 KVIACC

Ne KoanuectBo yacos
n | HaumeHnoBaHue pa3iesioB JuiekTpoHHbIE (HUGPOBbIE)
/ KonTpoabu [MpakTuyeck
U TeM MPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
u ble padoThI ue padoTbl
Pa3pen 1. TerioBblie IBJICHUSA
1. CrtpoeHnue u CBOMCTBA
P 7 bubmnorexa IOK https://m.edsoo.ru/7f4181ce
1 BEIIECTBA
1.
) TenuioBbIe MpoLIECCHI 21 1 5 bubnnorexa LHOK https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Paznen 2. DiekTpuyeckue U MATHUTHBIE SIBJIEHUS
) DIIEKTPUYECKHE 3apsibl.
1' 3apsKEHHBIE TeNla U UX 7 1 bu6mmoreka LIOK https://m.edsoo.ru/7f4181ce
B3aUMOJICCTBUE
2. [TocTostHHBII
. 20 1 7 bu6nuoteka LIOK https://m.edsoo.ru/7f4181ce
2 AIIEKTPUYECKUI TOK
2.
3 MarHuTHbIC SIBJICHUS 6 1 1.5 but6mmoreka IIOK https://m.edsoo.ru/7f4181ce
2. OneKTpOMarHuTHas
4 but6mmoreka [IOK https://m.edsoo.ru/7f4181ce
4 WHIYKIUS
Hroro no pazneny 37
Pe3epBHOE Bpems 3




OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

68

14.5




9 KJIACC

Ne Kosau4vecTBO 4acoB

n | HaumeHoBaHue pa3nesnon JuiekTpoHHbIE (IU(POBBIE) 00pa3oBaTeIbHbIE

/ KonTpoabu [MpakTuyeck

U TeM MPOrpaMmbl Bcero pecypchl

u ble padoThI ue padoTbl

Pa3pen 1. Mexannueckue siBJICHUA
1. MexaHu4eckoe ABUKEHHUE

10 1 bubmnorexa I1OK https://m.edsoo.ru/7f41a4a6

1 U CIIOCOOBI €0 OIMCAHMS
1. .
) BzaumonetictBue Ten 20 1 3 bubmnorexa IOK https://m.edsoo.ru/7f41a4a6
1.
3 3aKOHBI COXpaHEHUs 10 3 bub6mmoreka LIOK https://m.edsoo.ru/7f41a4a6

Hroro no paszneny 40

Paznen 2. Mexann4yeckue Koje0aHusi M BOJTHbI
2.
| MexaHudeckre KojaeOoaHus 7 3 bubmuoteka IIOK https://m.edsoo.ru/7f41a4a6
2. MexaHn4ecKHre BOJHBI.

8 1 3 bubnuoreka IIOK https://m.edsoo.ru/7f41a4a6

2 3BYyK

Uroro no pazgeny 15

Paspnen 3. DiieKTpOMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHBI

SJ'ICKTPOMaFHI/ITHOC IOJIE U
SJICKTPOMArdMuTHBIC BOJIHBL

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




Hroro no pazneny 6
Pa3nen 4. CBeToBbI€ AIBJICHUSA
4, 3aKOHBI pacpoOCTPaHEHHUS
pactipoctp 6 Bbu6nuoteka LIOK https://m.edsoo.ru/7f41a4a6
1 CBETa
4, JIuH3BI U onITHYECKUE
6 bu6nuoteka LIOK https://m.edsoo.ru/7f41a4a6
2 IPUOOPHI
4, Paznoxxenue 6enoro ceera
3 bubmnorexa I1OK https://m.edsoo.ru/7f41a4a6
3 B CIEKTp
Hroro no pazneny 15
Pa3nen 5. KBanToBBI€E SIBJIEHUA
5 Hcnyckanue u
1' TIOTJIONIEHHE CBETa 4 bu6mmoteka IIOK https://m.edsoo.ru/7f41a4a6
aToOMOM
5.
) CrtpoeHne aTOMHOTO sipa 6 bu6mmoreka LIOK https://m.edsoo.ru/7f41a4a6
5.
3 SnepHbie peakuuu 7 bubmotexa LIOK https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 17

Paspnen 6. IloBTopuTe1bHO-0000111a101HIT MOAYJIb

[ToBTropenue u 0600IIEHNE
COZIeprKaHUs Kypca
¢u3uku 3a 7-9 xnace

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




Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

27







AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30
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