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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMmma mo ¢u3uke Ha ypOBHE OCHOBHOTO 0O0IEro oOpa3oBaHMs COCTaBJeHa Ha
OCHOBE TOJOXEHUH W TpeOOBaHMU K pe3yibTaTaM OCBOCHHMS Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIx B PI'OC 00O, a Takke ¢ ydérom
denepanpHOll paboueld mporpamMmbl BocnuTaHus W KoHIeNmwu mnpenojaBaHus Yy4eOHOTO
npenmeta «Pu3nKa.

Conmepxanne  mporpaMMbl 1o (U3MKE  HAmpaBleHO  Ha  (OPMHUpPOBAHHE
€CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH OOYYAIOIIMXCS W OpraHu3aluio Hu3ydeHus (U3UKH Ha
JeSITeTbHOCTHON oOcHOBe. B mporpamMme mo ¢u3uKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmm3anuu  TpeboBaHuitk PI'OC OOO Kk mIaHUPYEMBIM JIMYHOCTHBIM U
METalpeAMETHBIM  pe3yJbTaTaM  OO0y4YeHHs, a  TaKKe  MEXKIPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX Y4EOHBIX IPEIMETOB Ha YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHMUs.

[IporpammMa 1o ¢u3MKE yCTaHABIMBAET pacHpeAciieHre y4yeOHOro mMaTepuala 1o rojam
oOydenus (o Kjaccam), IMpeajaraeT MNPUMEPHYIO I[OCIEAOBATENbHOCTh H3YUEHUSI TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUsS MPEAMETHOTO COJEpKaHUS U Y4YETE BO3PACTHBIX
0COOCHHOCTEH 00yYaroMINXCS.

[Tporpamma no ¢usuke pazpaboTaHa ¢ HETbIO OKa3aHUS METOAMYECKONW TOMOIIY YIUTEIO
B CO3aHUU paboyell MPorpaMMBbl 10 y4eOHOMY MTPEIMETY.

®dusnka ABISIETCS CUCTEMOOOPA3YIOIIUM JIJIs1 €CTECTBEHHO-HAYUHBIX YUY€OHBIX MPEIMETOB,
MOCKOJNIbKY (PU3MYECKHe 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB U SIBJICHHM, M3y4aeMbIX XUMUEH,
Ouonoruelt, actpoHoMueil M GU3NIecKoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, MPeIOCTaBiIsieT HauOoJee sICHble OOpas3ibl MPUMEHEHHs HAy4YHOTO METOoJa
MO3HAHMS, TO €CTh CIIOCO0A MOJIY4YEHUs JJOCTOBEPHBIX 3HAHUN O MUpE.

Opna W3 TNaBHBIX 3a7ad (U3NYECKOTO 00pa3oBaHUsl B CTPYKType oOIIero oopazoBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIPaMOTHOCTM M HHTEpeca K HayKke Yy
oOyJaromuxcs.

N3yuyenne ¢u3uku Ha 0a30BOM YpOBHE IIpENIoJaraeT OBJAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSAMH, XapaKTEPU3YIOLIUMHU €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:

— HAY4YHO OOBSCHSTH SIBJICHUS;

— OLIEHUBATh U MIOHUMAaTh OCOOEHHOCTH HAyYHOT'O MCCIIEI0BAHUS;

— WHTEPHPETUPOBATH JaHHBIC U HCIOJb30BaTh HAYYHBIC OKA3aTEJIbCTBA JIJISI TIOJYYCHHS
BBIBOJIOB.

[lenn w3yuyeHus (HU3WKU HA yPOBHE OCHOBHOTO OOIIETO OOpa30BaHUS OMpPEIEICHHI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®Pusnka» B 00pa30oBaTeNIbHBIX OPraHU3aLUAX
Poccuiickoit ®enepanuu, peamu3yrONIMX OCHOBHBIE 00Ie00pa3oBaTENbHBIE IPOTPAMMEBL,
yTBepxkI€HHONW pemenneM Kosmermn MunncreperBa mpocsemenus Poccuiickont denepanun
(mpotokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).

Henu n3yyenus pu3nku:

— npuoOpeTeHne NHTEPeca U CTPEMJICHHS O0yJaroINXCcs K HAYYHOMY H3yUEHUIO TIPUPOIBI,
pa3BUTHE UX UHTEIIEKTYaIbHBIX U TBOPUYECKHX CIIOCOOHOCTEN;

— pa3BUTHE TMIPEJACTaBICHUM O HAydyHOM METOJe TMO3HaHHA U  (OPMHUPOBAHUE
MCCJIEI0BATENBCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBJICHUSIM;

— (QopMupoBaHUE HAyYHOTO MHPOBO33pPEHUS KaK pe3yibTara U3y4YEHHS OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

— QopmupoBaHue TMPEACTABICHUA O POoNu (DU3HWKHU IJI PAa3BUTHUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJOTHU;

— pa3BHUTHE TPEACTABICHUH O BO3MOXHBIX cdepax Oymymieli npodeccnoHaabHOM
JeSATEeTLHOCTH, CBSI3aHHOM ¢ (DM3WKOM, MOJATOTOBKA K JajdbHEHIIEMy OOYYEHHUIO B 3TOM
HaIlpaBJICHUU.



JlocTikeHre STUX Leneld nporpaMMbl M0 (HU3MKE HAa YpPOBHE OCHOBHOTO OOILEro
o0pa3oBaHus 00ecreunBaeTCs pelICHHEM CIISAYIOLINX 3a4a4:

NpPHOOpPETEHUE 3HAHUN O TUCKPETHOM CTPOCHHUU BEIIECTBA, O MEXAaHUYECKUX, TCIUIOBBIX,
AJNEKTPUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHHSX;

NpHOOpEeTEeHNE YMEHUN ONUCHIBAaTh W OOBSACHATH  (U3HUYECKUE SBJICHHS C
UCIIOJIb30BaHUEM TIOJyYEHHBIX 3HAHUM;

OCBOCHHE METOJIOB PEIICHUs] TPOCTEHIINX pPACYETHBIX 3aJa4 C MCIOJIb30BaHUEM
(bU3NIEeCKUX MOJIENICH, TBOPUECKUX U MPAKTUKO-OPUCHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHHI HAOIIOAATh MPUPOIHBIE SBJICHHS M BBIIOJHSATH ONBITHI, TaOOPATOPHBIE
paboTBl M OSKCIEPUMEHTAILHBIC HCCIICIOBAaHUS C HWCIOJIB30BAHUEM H3MEPUTEITHHBIX
puOOPOB;

ocBoeHHE TPUEMOB paboOThl ¢ HWHpOpMANHMEH (HHU3MIECKOTO COICPIKAHUS, BKITFOYAs
WH(POPMAIIMI0O O COBPEMCHHBIX JOCTHIKCHHSX (DH3UKM, aHAIM3 W KPUTHICCKOE
OlLICHUBaHKE UHPOPMALINY;

3HAKOMCTBO CO cepaMu MpodeCCHOHATBHON JEITeIbHOCTH, CBI3aHHBIMU C (PH3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU HA JTOCTHKCHUAX (DU3MUECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIi YpOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3zoBaHUS

oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJICIIO), B 9 KJ1acce — 102 yaca 3 Jaca B HEJIENI0).



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUHU OKPYKAKOLIEr0 MUPa.

®usuka — Hayka o npupoje. SAsnenus npuponasl. GU3nYeCKUe SBICHUSA: MEXAHUYECKUE,
TEIJIOBBIE, IEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue Benu4MHBL M3Mepenue ¢usnueckux BenuuuH. Duszndeckue HpPUOOPHI.
[TorpemnocTs u3mMepenuii. MexxayHapoaHas CHCTEMA €IMHHII.

Kak ¢u3uka u npyrue ecrecTBEeHHbIE HayKH H3y4yaroT MPHPOIy. EcTecTBEeHHO-HAy4YHBIH
METOJl TO3HaHMs: HaOJIOJeHHe, MOCTAaHOBKA HAyYHOTO BOIIPOCA, BBIIBM)KEHUE THUIIOTES,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBsACHEHHE HalmonaeMoro spieHus. OmnucaHue
bu3nYECKUX SIBICHUHN C IOMOIIBIO MOJEIEH.

Hemoncmpayuu.

1. Mexanuueckue, TEIUIOBbIE, SJICKTPUUYECKHE, MAarHUTHBIEC, CBETOBBIC SIBIICHHUSI.

2. Owuzuveckue MpuOOPHI U MPOLEAypa MPSIMBIX H3MEPEHHI aHAJIOTOBBIM M IH(PPOBHIM

puoOpOM.

Jlabopamopnusie padbomot u onvimol.

Omnpenenenue 1eHbl JeIeHUs KAl K3MEPUTEIHLHOTO Mprodopa.
W3mepenne pacCcTOsTHU.
N3mepenne 00bEMa KUIKOCTH B TBEPOTO TeIa.
Onpenenenue pasMepoB MajbIX TEN.
W3mepenne teMiepaTypbl NOpU IOMOIIM KUAKOCTHOTO TEPMOMETpA U JAaTyMKa
TEMIEPATYPHI.
6. IlpoBeneHue wuccieqOBaHUS MO MPOBEPKE TMIIOTE3bl: JAJIbHOCTb MMOJIETA MIApPHKa,
MYLEHHOTO TOPU30HTAJIbHO, TEM O0JIbIlIE, 4YeM OOJIbIIIE BHICOTA ITYCKA.

Pa3nes 2. I[leppoHavyaibHbIe CBEICHHUS O CTPOCHHMH BeIECTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJbl, UX pa3Mepbl. ONBITHI, JO0Ka3bIBaIOIINE
JMCKPETHOE CTPOCHHE BELIECTBA.

JIBukenune yacTul] BemiecTBa. CBSI3b CKOPOCTH JBHKEHHSI 4YaCTUI[ C TEMIIEpaTypoOM.
bpoyHnoBckoe napmxkenue, auddysus. B3aumonelcTBHe 4YacTHIl BEIIECTBA: MPUTSDKEHHE U
OTTaJIKUBAHUE.

ArperaTHble COCTOSIHMSI BEILIECTBA: CTPOCHHE Ta30B, JKUAKOCTEH M TBEPABIX
(kpucTayminyeckux) Teia. B3auMocBs3b MEXIy CBOICTBaMHM BELIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX M MX aTOMHO-MOJIEKYJSIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN
BOJIBI.

Hemoncmpayuu.

1. HabGmronenne OpOyHOBCKOTO JIBHIKCHHSI.

2. Ha6mronenue nuddys3un.

3. HaOmonenue sBieHWH, OOBSCHSIIOMIMXCS MPUTSDKEHUEM FUTH OTTAIKHBAHUEM YaCTHI]

BELIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. Omenka quamerpa aToMa METOJIOM PSIIOB (C MCIIOJIb30BaHUEM (oTorpaduii).

2. OnbITI IO HAOTIOACHUIO TETIJIOBOTO PACITUPEHHS Ta30B.

3. OmBITHI 10 0OHAPY)KEHUIO ACHCTBHS CUI MOJIEKYJIIPHOTO MPUTSKEHHUSL.

Pa3nen 3. /IBu:keHHe U B3aUMO/ieiicTBHE TeJl.

Mexanuueckoe JBHUkeHHE. PaBHOMEpHOE M HepaBHOMEpHOE JBHKeHHE. CKOpPOCTb.
CpenHsis CKOpOCTh IPH HEPABHOMEPHOM JIBM>KEHUH. Pacu€r myTu U BpeMEeHU ABUKECHUSI.

SlBnenue wHepnuu. 3aKOH HHepUUU. B3aumonelcTBHEe Tel Kak NPUYMHA W3MEHEHUs
CKOpOCTU JIBMKEHHUs Tesl. Macca kak mMepa umHepTHOCTH Tena. I[lmoTHocTe BemiecTBa. CBS3b
IUIOTHOCTH C KOJIMUECTBOM MOJIEKYJI B €IMHUIE 00BEMA BEIIECTBA.
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Cwia Kak XxapakTepucTHKa B3aumojeuctBusi Ten. Cuna ynpyroctd U 3akoH ['yka.
W3mepeHne cuiibl C NMOMOIIBIKD JUHAMoOMeTpa. SIBieHHe TAroTeHHs W cuia Tsokectu. Cuna
TSOKECTH Ha Jpyrux IuiaHetax. Bec rtema. HeBecomocTs. CiojkeHue cuil, HallpaBJIEHHBIX IO
oaHoil mpsiMoi. PaBHozeicTByromas cuil. Cuna TpeHusi. TpeHue CKOJIbXKEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

1. HaGmroneHune MEXaHUUECKOTo JIBHXKEHHS Tella.

N3mepenne cKkopoCTH NPSIMOJIMHEUHOTO IBUKEHHS.
HaburonieHue sBjaeHUS] MHEPLUH.
Habmroienue n3MeHeHuns: CKOpoCTH MPH B3aUMOJICHCTBUH TEI.
CpaBHeHue Macc 10 B3aUMOJICHCTBUIO TEl.
CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHON IPSIMOM.
Jlaﬁopamopuble pabomot u onvimol.
1. OmpeneneHre CKOPOCTH PAaBHOMEPHOTO MABIKEHUS (LIapUKa B KHJIKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiajiee).
2. OmpezneneHue cpenHedl CKOPOCTH CKOJBXEHHUS Opycka WIM IIapHKa [0 HAKIOHHON
IJIOCKOCTH.
Ornpezenenye mI0THOCTUA TBEPAOTrO Tea.
OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh PACTSOKEHMs (IepopMani) MpYKUHBI OT
MPUIOKEHHOM CHIIBI.
5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI TPEHUSI CKOJIbKEHUSI OT Beca Tela U
XapakTepa COIpPUKACAIOUIUXCS IOBEPXHOCTEH.

Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U Ia30B.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTUYEHUS NaBieHus. JlapieHnue ra3a. 3aBUCUMOCTh
JaBJIeHUs ra3a oT 00béMa, Temneparypsl. [lepenaua naBneHust TBEPABIMU TeJIaMU, KUAKOCTIMU
u razamu. 3akoH Ilackans. [THeBMarnueckue mMamvHbl. 3aBUCHMOCTDH JAaBICHUS KUAKOCTH OT
ryounsl.  ['mppocratmueckuit  mapagokc. CooOmaromuecss cocyabl.  ['mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBieHue. [IpuumHBI CylIeCTBOBAHUS BO3YLIHOM
obonouku 3emnu. OnbiT Toppuuermnu. M3mepenue arMmocdepHOro naBieHus. 3aBHUCUMOCTh
atMoc(epHOro JaBiieHHs OT BBICOTHI HaJa YpoBHeM Mops. [Ipubopsl 11 wu3MepeHus
aTMOC(EPHOTO JaBJICHUS.

JlelicTBHE )XUJIKOCTU U Ta3a Ha MOTPYXKEHHOE B HUX Teno. BriTamkuBaromas (apxumeioBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JaBJIEHUS ra3a OT TEMIIEPaTyphl.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

Coobmaronmecs: CoCy/sl.

I'mppaBnnueckunii npecc.

[TposiBnenue neiicTBus aTMOCHEPHOTO AaBICHHUS.

3aBUCHUMOCTh BBITAIKUBAIOLIEH CHJIBI OT 00BEMa MOTPYKEHHOM dYacTH Tena Hu

IJIOTHOCTHU KHUJIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUIIbI BECY BEITECHEHHOM KUIKOCTH.

8. VYcnoBuwe maBaHuWs TeN: TIUIaBaHWE WM TIOTPY)KEHHE Tl B 3aBHCHMOCTH OT
COOTHOUIEHUS IUIOTHOCTEHN TENA U KUJKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. HUccnenoBanue 3aBUCUMOCTH Beca Tella B BoJie OT 00bEMa MOrpyKEHHOM B JKUIKOCTD
YacTH TeJa.

2. OmnpeneneHve BBITAJKUBAIONIEH CHJIBI, JEHCTBYIONIEH Ha TeNO, TOTPYXKEHHOE B
KUJKOCTb.
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3. TlpoBepka HE3aBUCHUMOCTH BBITAJKUBAIOIICH CHIIBI, JCHCTBYIOIIEH Ha TElo B
JKUJKOCTH, OT MACCHI TeJIA.

4. OmnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTD BBITAIKUBAIOLIEH CHUJIbI, TEHCTBYIOIIEH Ha
TEJO B JKUJIKOCTH, OT 00bEMa MOTPYKEHHOHN B KUAKOCTh YaCTU TeJia U OT IUIOTHOCTH
JKUJIKOCTH.

5. KoncrpyupoBanue apeoMeTpa WIM KOHCTPYHMPOBAaHUE JIOJKH U OIpeneieHue eé
IPYy30IO0ABEMHOCTH.

Pa3zgea S. Pa6ora u MOIIHOCTH. JHEPrus.

Mexanuueckasi padota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus
peryara. [IpuMeHeHue mpaBuiIa paBHOBECHUs pblyara K OJIOKY. «30JI0TO€ MPABUIIO» MEXaHUKHU.
KIIJI mpocThix MexaHu3MoB. [IpocThie MeXaHNU3MBbI B OBITY U TEXHHKE.

Mexanunyeckas sHeprus. KuHetmueckas W noTeHUMalIbHas HHeprus. IIpeBpaienue
OJIHOT'O BU/Ia MEXaHUYECKOW SHEPTUHU B IPYroil. 3aKOH COXPAHEHHS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepbl MPOCTHIX MEXaHU3MOB.

Jlabopamopnwsie padbomot u onvimol.

1. Ompenenenrie pa®OTBl CHUIBI TPEHUS TPU PABHOMEPHOM [IBIKEHUH Tejla II0

TOPU30HTAIILHON TOBEPXHOCTH.

2. HccnenoBanue yciaoBHiA paBHOBECHS pblyara.

3. Usmepenne KIIJ] Hak1OHHOHN TIIOCKOCTH.

4. VI3yueHue 3aKOHA COXPaHEHUSI MEXaHUYECKOM SHEPTHUH.

8 KUIACC

Pa3nen 6. TenuioBble siBJICHUS.

OcHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO--KHHETUUYECKON TEOpUHU CTpOeHUs BellecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKyJI. OmbITbl, NOATBEPKIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHO-KUHETUUECKOU TEOPHH.

Monenu TBEPIOTO, JKUIKOTO U ra3000pa3HOT0 COCTOSHUM BemecTBa. Kpucramiueckue u
amopdusie Tena. OObsiCHEHNE CBOWCTB T'a30B, )KUIKOCTEH M TBEPBIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJIIPHO--KUHETHYECKOM Teopun. (CmauMBaHWE M KanWwUIIpHbIE sBIeHUsA. TemoBoe
pAacCIIUPEHUE U CKATHUE.

Temneparypa. CBsi3b TeMIlEpaTypbl CO CKOPOCTBIO TEIUJIOBOTO JBW)KEHHUS YacTHILL.
Buaytpennsss osHeprus. CnocoObl H3MEHEHHsS BHYTPEHHEH OJHEpPruu: TeIuionepeaadya u
coBepireHre paboThl. BUapl Teruonepenaun: TerIonpOBOAHOCTh, KOHBEKITUS, H3ITYICHHUE.

KonuyecTBo TemnoTel. YaenbHas TEMIOEMKOCTh BEMIECTBA. 1e€MI000MEH W TEIIOBOE
paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. [lnaBneHue M OTBepJeBaHUE KPUCTAIITMYECKHX
BEIIECTB. YeNbHas TemioTa IiaBieHus. [lapooOpa3oBanume u kKoHjeHcanus. Mcmapenue.
Kunenue. YnaenbHas TemioTa mnapooOpa3oBaHUS. 3aBUCHUMOCTh TEMIIEpaTypbl KUIIEHUS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs BO3ayXa.

OHeprus TOIUIMBA. Y IeJIbHas TEIJI0Ta CTOPAHMUSL.

[Tpuatmmner padotel TemnoBeix aBurareneit KIIJ[ temmoBoro nurarens. TermoBbie
JIBUTATENIH U 3aIATA OKPYKAIOMIEH CPEIbI.

3aKOH COXpaHEHUs U IPEBPAILIEHUs SHEPTUU B TEIUIOBBIX MPOIECCaX.

Hemoncmpayuu.

Habmronenne 6poyHOBCKOTO JIBHKEHUSI.

Hab6mronenue nuddysun.

HabmroieHue siBICHUI cMauMBaHUS M KAMAUTSIPHBIX SBICHUM.

Habmroienue TemnoBoro pacimipeHus Ted.

M3MmeHeHne naBlieHus Ta3a MPU U3MEHEHUU 00hEMA U HAarPEBAHUU HIIA OXJIAKICHHH.
[IpaBuna n3mMepeHus TeMIepaTypsl.
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7. Bunuel Temionepeaayu.
8. OxnaxxaeHue npu COBEpILIEHUU padOTHI.
9. HarpeBanue npu coBeplIeHUN PaOOTHI BHEIIHUMH CHUIIAMHU.
10. CpaBHeHuE TEMIIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
11. HabmroneHuie KumeHus.
12. HaGnroieHre mocTOSHCTBA TEMITEpaTyphbl IPU IJIaBJICHUU.
13. Mojenu TeIIoBBIX IBUTATEIICH.
Jlabopamopuwvie padbomot u onvimeol.
OnpIThI 10 OOHAPYKEHUIO IEUCTBUS CUIJI MOJIEKYJISIPHOTO IIPUTSKEHUS.
OMnBITHI IO BBIPAIIMBAHHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.
OnbITH 10 HAOJIIOICHUIO TEIIOBOTO PACUIMPEHHS Ta30B, KHUIKOCTEH U TBEPIBIX TEII.
Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIPHIIA.
OnpIThI, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JIaBJIE€HHUS BO3JyXa OT €ro o0béMa Hu
HArpeBaHUs WIHA OXJIaKICHHUSI.
6. IlpoBepka TrHUIOTE3bI JMHEWHONW 3aBHCHUMOCTH JIJTMHBI CTOJIOMKA JKHIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.

7. HabnroneHue u3MeHEHMs] BHYTPEHHEN 3HEPIUM Tejla B pe3yJsbTare TeIuloneperadu U

paboThl BHEIIHUX CHIL

8. HccnenoBanue siBICHHS TETNIOOOMEHA MPH CMEIIMBAHUY XOJIOJHON M TOPsIYEit BOJIBI.

9. OmpeneneHue KOJIUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW TMpU TEIJIOOOMEHE C

HarpeThiM METAITIMYECKUM LIUJIUHAPOM.

10. Ompenenenuie yaeabHOM TEIIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiiecca HCIapEeHHS.

12. Onpenenenre OTHOCUTENLHON BIAXKHOCTH BO3/yXa.

13. Onpenenenne yaenbHON TETUIOTHI ITABICHUS JIbA.

Pa3nes 7. JinekTpuyecKkue H MATHUTHBIE SIBJICHHUS.

Onexktpuzanus Tena. J[Ba poja aleKTpUYeCKUX 3apsiioB. B3zaumonelcTBue 3apsKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTH CHIIBI B3aWMOJEUCTBUS 3apSKEHHBIX Tel OT BEIUYUHBI
3apsI0B U PaCCTOSTHUSL MEX]y TEIaMH).

Onexkrpuueckoe nosne. Hanpsox€HHOCTh 3nexTpudeckoro nosns. IIpuHuun cynepnozunun
AIIEKTPUYECKHUX I0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu a5eKTpUYeCKUX 3apsioB. DJIEMEHTAPHBIM 3JeKTpuueckui 3apsan. CrpoeHue
aTtoMa. [IpoBOTHUKY U TUAJIEKTPUKU. 3aKOH COXPAHEHHUS IEKTPUUYECKOTO 3aps/a.

ONEeKTpUYECKUH TOK. YCIOBHS CYIIECTBOBAHUS JJIEKTPUYECKOro ToKa. McTouyHMKM
MOCTOSTHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUYECKUH TOK B )KUJKOCTSX U ra3ax.

Onektpruueckass 1nens. Cuia Toka. OJeKTpuuecKkoe HampsbkeHne. CoNpoTHBIEHUE
IIPOBOJHMKA. YJEJIIBHOE CONPOTUBJIEHHE BelecTBa. 3akoH Owma Juisl ydacTka LEMNu.
[TocnenoBarenbHOE U MapaieIbHOE COEJUHEHHE TPOBOJHUKOB.

PaboTa 1 MOLTHOCTH AJIEKTpUUYECKOTro ToKa. 3akoH Jlxoyns—JleHna. DnekTpuueckue 1enu
U TIOTpeOUTENH IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambIkaHUe.

[TocrositHHBIE MarHuThHl. B3anMopelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
MaruautHoe noJie 3eMJId U €ro 3Ha4eHue IS )KM3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHOE mosie
AIIEKTPUYECKOr0 TOKA. [I[puMEeHEHNE ANEKTPOMarHuToB B TEXHUKE. J[efiCTBME MarHUTHOTO MOJIs
HAa TPOBOJHUK C TOKOM. OJEKTPOJABHUraTelb MOCTOSHHOrO Toka. lMcmonb3oBaHue
AIIEKTPOJIBUraTeNIel B TEXHUUECKUX YCTPOICTBAX U Ha TPAHCIOPTE.

OnbiTel  @apazges. SBieHue dneKTpoMarHUTHOM  wHAyKuuu. [IpaBuno  JleHma.
OnekrporerHepatop. CrnocoObl TOMyYEHUS DIIEKTPUYECKOW SHEPruu. DIIEKTPOCTAHIIMK Ha
BO300HOBJISIEMBIX UICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

1. Dnexrtpuzamms Tel.

arONE
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JBa pojia 31eKTpUYECKUX 3apsAI0B U B3AUMOJICHCTBHUE 3apsHKEHHBIX TEl.
VYCTpoicTBO U IEMCTBUE AIEKTPOCKOA.

DneKTpocTaTUuecKast UHIYKIIMSL.

3aKOH COXpaHEHHMS JICKTPUUECKUX 3aPsJIOB.

[IpOBOJHUKY U TUBTEKTPUKH.

MopaenupoBaHU€ CHIIOBBIX JUHUM 3JICKTPUYECKOTO MOJIA.

WCTOYHHKH TOCTOSHHOTO TOKA.

JlelicTBUA 2JIEKTPUYECKOrO TOKA.

. DNEKTPUUECKUN TOK B KUJKOCTH.

. "'a30BBbIii pazps.

. 3MepeHne cuiibl TOKa aMIIEpMETPOM.

. I3mMepeHne 31eKTpUYECKOro HaIlpsKEHUST BOJIbTMETPOM.

. Peoctat u mara3uH cCOnpOTHBIICHUM.

. B3aumozeiicTBue NOCTOSHHBIX MarHUTOB.

. MonennpoBanue HEBO3MOKHOCTH Pa3ACIICHUs IIOJIOCOB MarHUTa.
. MopenupoBaHue MarHUTHBIX NOJIEW TOCTOSIHHBIX MAarHUTOB.

. OnbIT Opcrena.

. MarauTHoe 1nosje Toka. JJIeKTPOMArHuT.

. JlelicTBu€ MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

. DIIEKTPOABUTATEIb IIOCTOSTHHOTO TOKA.

. UccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITUH.

. OnbiTel Dapajes.

. 3aBUCUMOCTH HaIpaBJIeHUsI HHIYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BO3HUKHOBEHHUSI.

25.

3JIeKTporeHepaT0p IIOCTOAHHOI'O TOKA.

Jlabopamopnuvie padbomot u onvimol.

ouhkwnE

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.

OnbITh! IO HAOIIOAEHUIO STIEKTPU3ALUH TeJI HHAYKIIUEH U IPU CONPUKOCHOBEHHH.
HccnenoBanue qeiCTBUS 3JIEKTPUUECKOTO MOJIS HA MPOBOJHUKU U AUDIEKTPUKH.
CO6opxka u mpoBepka paboThl NEKTPUUECKON LIEMH MOCTOSIHHOTO TOKa.

W3mepeHue U peryJnpoBaHUe CUIIbI TOKA.

W3mepeHue U peryInpoBaHue HAPSHKEHNUS.

HccnenoBaHue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO Yepe3 Pe3UCTOp, OT COMPOTUBIICHUS
pE3UCTOpa U HANIPSKEHUS HA PE3UCTOPE.

OnpIThl, JE€MOHCTPUPYIOUIME  3aBUCUMOCTH  AJIEKTPUYECKOTO  CONPOTHBIICHUS
IIPOBOAHMKA OT €70 JJIMHBI, TUIOIIAU TIONIEPEUYHOr0 CEYEHHS U MaTepHaia.

[IpoBepka mpaBmiia CIOXKEHHS] HANPSOHKEHWH IMPH MOCIEeI0BAaTEIbHOM COEAMHEHHU
JIByX PE3UCTOPOB.

[TpoBepka mpaBuiia AJisi CUIIBI TOKA MIPH MapajjieIbHOM COEMHEHUH PE3UCTOPOB.
Onpenenenue pabOThI AIEKTPUUYECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.

Omnpenenenre MOIHOCTH IEKTPUUYECKOTO TOKA, BbIIEISIEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YEPE3 JaMIIOUKY, OT HalpsHKEHUS
Ha He.

Omnpenenenne KIIJ[ narpeBaTens.

HccnenoBanre MarHUTHOTO B3aMMOJAEMCTBHSI TOCTOSIHHBIX MAarHUTOB.

W3yueHre MarHUTHOTO TOJS IOCTOSIHHBIX MAarHUTOB NpU HMX OOBEIUHEHHUH U
pa3JieJIeHUN.

HccnenoBanue AeHCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

OnBIThL, TEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIBI B3aUMOJICUCTBUS KaTyIIKA C TOKOM U
MarHuTa oT CHJIbl TOKa U HaIIPaBJICHUS TOKA B KaTYIIKE.

N3yuenune aeicTBUS MarHUTHOTO MOJISI HA POBOJIHUK C TOKOM.

KonctpynpoBanue u u3ydeHue padboTsl JIEKTPOIBUTATEINS.

N3mepenne KIIJ[ anekTpoaBuraTeibHON YCTaHOBKH.



21. OmeITEl 110 HUCCICIOBAHUIO SABJICHHUA BHGKTpOMaFHHTHOﬁ HUHAYKOWUU: HUCCICOAOBAHHUC
W3MEHEHMI 3HAYCHUS U HalpaBJICHUSA HHAYKIIUOHHOT'O TOKaA.

9 KVIACC

Pa3zgen 8. Mexannueckue siBJICHHUSA.

Mexanunueckoe aBuxkeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOrO JBWKEHHUs. PaBHOMEpHOE mpsMoiMHENHOe ABMkeHue. HepaBHoMmepHoe
npsiMOJIMHEeHOe JBHkeHHe. CpelHsisi U MrHOBEHHAs CKOpPOCTh Tela HpH HEPaBHOMEPHOM
JBUKECHUH.

VYckopenue. PaBHoyckopeHHOe npsiMoiinHelHoe BukeHne. CBoboaHoe najnenue. OnbIThl
[Nanunes.

PaBHOoMepHOE ABMkeHUE MO OKpYKHOCTH. [lepuon u yactora oOpamenus. Jluneitnas u
YIJI0Basi CKOPOCTH. LIEeHTpOoCTpeMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH Hprotona. Bropoii 3akoH Herorona. Tperuit 3akoH Herotona. IIpuniun
CYNEPIIO3UIUHU CHIL.

Cuia ympyroctu. 3akoH ['yka. Cuiia TpeHMs: cujla TPEHUS CKOJIBKEHMSI, CHJIa TPECHHS
MOKOS1, APYTUE BUbI TPEHUSL.

Cwia TSXKECTH M 3aKOH BCEMHUPHOTO TATOTCHHS. YCKOPEHHE CBOOOJHOTO TaJeHUS.
JBuwxenue mnnaHer Bokpyr Connua. IlepBas kocmuueckass ckopoctb. HeBecomocTs u
Meperpy3KH.

PaBHOBecue maTtepuanbHON Touku. AGCOMOTHO TBEPOE Teno. PaBHoBecue TBEpaOTO TEna
C 3aKpEIUIEHHOM OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TshKecTH.

Nmnynsc Tena. M3meHenne umnynbca. MMmynbe cuiibl. 3aKOH COXPAaHEHHUS WMITYJIbCA.
PeaktuBHOE NBHXKEHUE.

Mexannueckass pabota U MomHOCTh. PaboTa cunm TskecTH, ynmpyroct, TpeHusi. Cs3b
sHeprun U padotel. [loTeHIManpHas SHEPrus Tena, MOIHSATOTO HaJl TMOBEPXHOCTHIO 3E€MIIH.
[ToTenumanbHas 3Heprus cxxaroi npyxuHbl. Kunetnueckas sneprus. Teopema 0 KHHETUUYECKOU
SHEPruu. 3aKOH COXpPaHEHUsI MEXaHUYECKON IHEPTHUH.

Hemoncmpavyuu.

1. HaOGmroneHne MeXaHUYeCKOTro JIBIXKEHUSI TeJla OTHOCUTEIBLHO Pa3HBIX TEJT OTCUETA.

2. CpaBHeHHE TIyTeHd U TPAEKTOPUN IBMKEHHSI OJHOTO M TOTO K€ Tella OTHOCHUTEIHHO

pa3HBIX TEJI OTCUETA.

3. H3MepeHue CKOPOCTH M YCKOPEHUS MPSIMOJIMHEHHOTO ABUKCHHUS.

4. WccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JIBHKCHHSI.

5. HaGnronenue qBUXKEHHS TeNa MO OKPYKHOCTH.

6. HaGnroneHne MexaHMYECKHX SBJICHHUM, POUCXOIANINX B cucTeMe oTcuéTa «Temexkay

npu e€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUH OTHOCHTENFHO KabuHeTa (PU3UKH.

7. 3aBUCUMOCTH YCKOPEHHUS TeJla OT MAacChl Tela U JICUCTBYIONIECH Ha HETO CHJIBI.

8. HalGmroneHnue paBeHCTBA CUJI MPU B3aUMOICHCTBUU TEJL.

9. H3meHeHwue Beca Tella IPH YCKOPEHHOM JIBHKCHUH.

10. [Mepenaya umiynbca Mpu B3auMOICHCTBUU Tell.

11. [IpeoGpa3oBanust SHEPTUU IPU B3aUMOJCHCTBUH TEN.

12. CoxpaHeHue UMIyibca MPU HEYIPYTOM B3aUMOJACHCTBHH.

13. CoxpaHeHue UMITyJIbCca P a0COFOTHO YIIPYTOM B3aMMOICHCTBHH.

14. HaGmroieHre peakTHBHOTO JBUKCHHUS.

15. CoxpaHneHrne MeXaHUYECKON PHEPTUHN TTPH CBOOOHOM ITaJICHUH.

16. CoxpaHeHne MEXaHUIECKOW SHEPTUU MPH JABIKEHUH TeJla MO IeWCTBUEM TIPYKHHBI.

Jlabopamopnwvie padbomot u onvimol.

1. KoncTpyupoBaHue TpakTa Jyisi pa3roHa M AabHEWIIEro PaBHOMEPHOTO IBUKEHUS

HIapUKa WM TEJIEKKH.
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10.

11.

Omnpenenenue cpeAHeld CKOPOCTH CKOJBKEHHUS Opycka WM JBM)KEHHUS IIapuKa IO
HaKJIOHHOH ITJIOCKOCTH.

OmnpeneneHnue YCKOpEHHs Tella NMPH PABHOYCKOPEHHOM JIBWXKCHHMU I10 HAKJIOHHOU
IUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU MIPU PaBHOYCKOPEHHOM JIBHXKEHHH 0e3
HavyaJIbHON CKOPOCTH.

[TpoBepka THUIIOTE3BI: €CAM MpPH PABHOYCKOPEHHOM JBIDKEHHHM 0e3 HadalbHOU
CKOPOCTH ITyTH OTHOCSTCS Kak psi HEYETHBIX YHCET, TO COOTBETCTBYIOILHUE
MMPOMECIKYTKHU BPEMCHU OAMHAKOBBLI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJBKEHHUS OT CHJIIBI HOPMAaJbHOTO
JaBJICHUS.

Omnpenenenne K03 UINEHTA TPEHUS CKOIBKCHUSL.

Onpenenenue KECTKOCTU MPYKUHBI.

Onpenenenue paboOThl CHJIBI TPEHUS MPU PAaBHOMEPHOM JBWKEHMM Teja IO
I“OpI/I?;OHTaJ'IBHOI\/JI IMOBCPXHOCTH.

Onpenenenue paboOThl CUIIBI YOPYrocTH HpU HOABbEME TIpy3a C MCIOJIb30BAaHUEM
HCIIOABMXXHOI'O U ITOABHUXKHOI'O 0JIOKOB.

M3y4enue 3akoHa COXpaHEHHSI SHEPTHH.

Pa3nesn 9. Mexannueckue Koj1e0aHUS M BOJIHBI.

KonebartenbHoe npmwxkenue. OCHOBHBIE XapaKTEPUCTHKU KoOJieOaHMIi: MEepHoJ, 4acToTa,
aMmImTyna. Marematud4ecKuil W NPYKUHHBIA MasTHUKM. lIpeBpamieHune sHeprum Ipu
KOJIe0aTEeIbHOM JIBH>KEHUU.

3aryxatomue konebanus. Boeinyxnennsie konebanus. Pesonanc. MexaHndeckue BOJIHBI.
CBolicTBa MeXaHNYeCKUX BOJIH. [IpoosbHbIE 1 onepeyHsle BOJHBL. J[JIMHA BOJIHBI U CKOPOCTh
€€ pacripocTpaHeHHs. MexaHn4eCcKue BOJHBI B TBEPJIOM TeJIE, CEUCMUYECKUE BOTHBI.

3Byk. ['poMKOCTBH 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. MIH(Ppa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1. HaOmronenue koneGaHMi Tes MO 1eHCTBUEM CHUIIBI TSDKECTH U CHIIBI YIIPYTOCTH.

2. Habmonenue xoneOaHuil rpy3a Ha HUTH U HA TIPY>KUHE.

3. HabmroneHue BBIHYKICHHBIX KOJIeOaHUI U pe30HaHca.

4. PacnpocTpaHeHHUE MPOIOJIbHBIX U NONEPEUHbIX BOJIH (Ha MOJEIN).

5. HabmroneHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTHI.

6. AKyCTHYECKHI pe30HaHC.

Jlabopamopuvie pabomul u onvimel.

1. Ompenenenuie yacTOTHI U IEpUOAa KOJEOAHUNH MAaTEMaTUYECKOTO MasiTHUKA.

2. OmnpezneneHue 4acTOTH U MeproJia KojaeOaHUH NPY>KUHHOTO MasTHUKA.

3. HccrnenoBanme 3aBUCUMOCTH TIEpHOa KoJeOaHWI TOJBEIICHHOTO K HHUTH TPy3a OT
JUITMHBI HUTH.

4. HccrnenoBaHue 3aBHCUMOCTH TEepHO/a KOJeOaHWH MPYKUHHOTO MasTHUKA OT MacChl
rpysa.

5. IlpoBepka He3aBUCHMMOCTU MepHoAa KoJeOaHWW Tpy3a, MOJBEHIEHHOIO K HUTH, OT
Macchl rpysa.

6. OnbITEI, JEMOHCTPUPYIOMIME 3aBHCUMOCTh TMEpuoia KOJEOaHWH IPYKHHHOTO
MasiTHUKA OT Macchl Ipy3a M KECTKOCTH MPY>KUHBI.

7. W3mepeHue yCKOpPEHHsI CBOOOIHOTO A ICHUSI.

Pa3nes 10. Di1eKTpOMAarHUTHOE 110JI€ M JIEKTPOMATHUTHbIE BOJTHBI.
DJIEKTPOMAarHuTHOE TOJIe. DJIEKTPOMArHUTHBIE BOJIHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BOJH. [IIkaya 351eKTpOMarHuTHBIX BOJIH. VIcrionb30BaHue 3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBsI3H.

DneKkTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoiHOBbIE CBOMCTBA CBETA.
Hemoncmpayuu.



1. CaoiicTBa IEKTPOMArHUTHBIX BOJIH.

2. BomHoBbIE CBOICTBa CBETA.

Jlabopamopuvie pabomsl u onvimol.

1. U3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOUIbI0 MOOUIILHOTO TenedoHa.

Pa3nen 11. CBeToBbIe sIBJICHUS.

JlyueBass monenes cBera. Mcrounuku cBeta. lIpsimonuHelHOe pacnpOoCTpaHEHUE CBETa.
3armenus Connua u JIynel. Otpaxkenue cera. Ilnockoe 3epkano. 3akoH OTpake€HUs CBETA.

[Ipenomnenue cBera. 3akoH npenaomiieHus cBeta. [lodHOe BHyTpeHHEe OTpa)KeHUE CBETA.
Hcnonp30BaHnE OJHOTO BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOAAX.

Jlunza. Xox nyweit B muH3e. Onrtuyeckas cucrema ¢oroamnmnapara, MHUKpPOCKONa u
Teneckona. ['na3 kak ontudeckas cucrtemMa. bin3opykocTs U 1abHO30PKOCTb.

Pasnosxxenue 6enoro csera B cekTp. OnbiTel HptoToHa. CriojkeHHEe CIIEKTPATbHBIX I[BETOB.
Hucnepcus ceera.

Hemoncmpayuu.

1. IIpsmonuHeiiHOE pacnpocTpaHEHHUE CBETA.

OTtpaxxeHue cBeTa.

[Tonryuenue n300paxeHUil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.
[Ipenomnenue cera.

OnTu4eckuii CBETOBOI.

Xox nydeil B cobuparolieii 1uH3e.

Xox JIydeil B paccenBarole JIMH3E.

[Tomyuenue n300pakeHU C TOMOIIBIO JTUH3.

. Ilpunnun nelictBus ¢oTtoannapara, MUKPOCKOIA U TEJIECKOMA.

10. Mopnens riasa.

11. Paznoxxenue 0emoro cBeTa B CIIEKTP.

12. Tlony4enue Oenoro cBera Npu CIOKEHUU CBETA PA3HBIX I[BETOB.
Jlabopamopnuvie padbomovt u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH yIJ1a OTPa’K€HUsI CBETOBOT'O JIydya OT YIJia MMaJieHHUs.
2. HzydeHme xapakTepUCTHK M300paKeHHUs TIpeMETa B IIIOCKOM 3epKaJie.

3. MHccnenoBanue 3aBUCUMOCTH yTJIa MPEIOMIICHHSI CBETOBOTO JIyda OT yIJla MaJeHHs Ha
IPaHULIE «BO3LYX—CTEKIION.

[Tonydyenue n3o0paxeHuit C MOMOIIBIO COOMPAOLIEH JTUH3BI.

Omnpenenenne HOKyCHOrO pacCTOSTHUS M ONITUYECKON CHIIBI COOMPArOLEeH JINH3HI.
OnbITH IO PA3JI0KEHHIO OEIOr0 CBETa B CHEKTP.

OnpITHl MO BOCHPUATHIO LIBETa MPEIMETOB MpPU UX HAOIIOJAEHUU dYepe3 LIBETOBBIC
(GUIBTPBI.

Pazgean 12. KBanToBbIe siBJIeHMSI.

OmnsiThl Pe3epdopaa n nnanerapHas mozens aroma. Moaens atroma bopa. Mcenyckanue u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThie CIEKTPHI.

PagnoaktuBHOCTh. Anbda-, Oera- M ramma-uznydeHus. CTpoeHHE AaTOMHOTO sjpa.
Hyknonnas Mopzens aromHoro sapa. M3oromel. PanunoaktuBHBIE mnpeBpamieHus. llepuon
[0JIypacnasa aTOMHBIX sIEP.

SnepHbie peakiyy. 3aKOHbI COXPaHEHUsI 3apsSA0BOI0 U MAacCOBOIO YHCE. DHEPTUs CBA3H
aToMHbIX saep. CBsa3p Macchl W dHepruu. Peakumm cuHTe3a W aeneHus suep. Mcrounuku
sHepruu CoyHIA U 3BE3.

Snepnas sHepreTuka. JIeMcTBUA paguOAKTUBHBIX U31y4YECHUN HA KUBBIE OPIaHU3MBI.

Hemoncmpayuu.

1. CnexTpsl U3My4eHHS U NOTJIOLICHMSL.

2. CnexTpbl pa3InYHbIX Ta30B.

3. Cmektp Bosopoa.

4. HabGnronenue TpekoB B kamepe BuibcoHa.

©CoNoORWN
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5. Pabora cuérurka HOHU3UPYIOIUX U3TyUCHUH.

6. Perucrtpauus uznmydeHus IpUPOIHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopuvie pabomsl u onvimol.

1. HaGumroneHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITYUCHHUS.

2. HccnemoBaHue TpPEKOB: M3MEpEHHE HSHEPrMM YaCTHIBI 110 TOPMO3HOMY NyTH (IO

dboTorpadusim).

3. H3mepeHue paanoakTHBHOTO (oOHA.

IHoBTOPUTEIBbHO-0000 1A MOTYJIb.

[ToBTOpUTENBHO--0000IIAIOIIMKA  MOAYJIb TpPEAHA3HAYeH I CUCTeMaTH3allMu |
0000111eHUS TPEIMETHOTO COICP KAHUSI U OIbITA 1€ATEIbHOCTH, IPUOOPETEHHOTO MIPH U3YUYECHUU
BCEro Kypca (PM3MKH, a TakKe JJIs MOATOTOBKM K OCHOBHOMY T'OCYAApCTBEHHOMY 3K3aMEHY I10
busuKe U1t 00yJaroIIMXCs, BHIOPABIIMX 3TOT YUCOHBIN MPEIMET.

[Ipy w3yyeHUHM JAHHOTO MOJYJS pEAIU3ylTCd M CHCTEMaTU3UPYIOTCS  BUIbI
NEeSTEIbHOCTH, Ha OCHOBE KOTOpPBIX OOecrneduBaeTcs JOCTHUKEHHE TMPEAMETHBIX U
MeTanpeIMETHBIX IUTAHUPYEMBIX pe3yJIbTaToB oOyueHus, dopmupyercs
€CTECTBEHHOHAYYHASITPAMOTHOCTh: OCBOEHHUE HAyYHbIX METO/JOB MCCIECIOBAHUS SIBJICHUMN
OPUPOJIbl U TEXHUKHU, OBJIAJICHUE YMEHUAMU OOBACHATH (DU3HUECKUE SIBICHHUSA, NPUMEHSSA
MOJIyYeHHbIEC 3HAHUS, PEIlaTh 3a/1a4d, B TOM YHCIIE KAYECTBEHHbBIEC U HKCIIEPUMEHTAJIbHBIE.

IIpyHIMIIANBHO AEATEIbHOCTHBIA XapaKTep JAHHOIO pa3fena pealn3yercs 3a CYET TOro,
YTO 00yYaIOIUECs BBIMOIHSAIOT 3a/1aHUs, B KOTOPBIX MM IMPEAaraercs:

Ha OCHOBE ITOJIYUYEHHBIX 3HAHUN PACIIO3HABATh U HAYYHO OOBICHATH (PU3HUECKHUE SIBICHUS
B OKPY’KaIOIIEH MPUPOJIE€ U MTOBCEIHEBHOMN KU3HU;

HCIIOJIb30BaTh HAayYHbIE€ METOJbI MCCIEA0BaHUS (U3NYECKUX SBJICHHUM, B TOM 4YMCIE IS
IIPOBEPKHU TMIIOTE3 U MOJIYYEHHS TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh Hay4YHbIE OCHOBBI HamOOJee BaXXHBIX JIOCTH)KEHUH COBPEMEHHBIX TEXHOJOTHH,
HanpuMep, MPaKTUYECKOIO HCIOJIb30BAaHUS PA3JIUYHBIX HCTOYHMKOB DJHEPIUM HAa OCHOBE
3aKOHA MPEBPALLIEHUS U COXPAaHEHMSI BCEX U3BECTHBIX BUJIOB SHEPTHUU.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuenne ¢u3NKu Ha YpOBHE OCHOBHOTO OOIIEro o0O0pa3oBaHUs HANpaBJICHO Ha
JTOCTHIKEHUE TMIHOCTHBIX, METAIIPEIMETHBIX M MPEAMETHBIX 00pa30BaTeIIbHBIX PE3yIbTATOB.

B pesynpraTe w3ydeHHs (PUIMKKA Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS Y
oOyuJatomerocst 0yayT c(hOpMUPOBAHBI CIICAYIONINE JIMYHOCTHBIC PE3YJIbTAThI B YACTH:
1) maTpuoTH4YeCKOro BOCIIUTAHUSA:
MPOSIBIICHUE HHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHICKON (hU3MUECKON HAYKU;
IIEHHOCTHOE OTHOIICHHE K JJOCTHIKEHUSM POCCUHCKUX yUEHBIX--(PU3HUKOB;
2) rpa:kKIaHCKOr0 ¥ TYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:
TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXJICHHH OOINECTBEHHO3HAYMMBIXH DSTHUYECKHUX
po0JIeM, CBA3aHHBIX C MTPAKTUYCCKUM MPUMEHEHHEM JOCTHKCHUHN (PH3UKH;
OCO3HaHHE BaKHOCTU MOPAIbHO--3TUYECKUX MPUHIIUIIOB B AEITEILHOCTH YYEHOTO;
3) 3cTeTH4YEeCKOro BOCTIMTAHUS:
BOCIPUATHE OSCTETUYECKHX KadyecTB (PU3UYECKOW Hayku: €€ TapMOHMYHOTO MOCTPOCHUS,
CTPOrOCTH, TOYHOCTHU, TAKOHUYHOCTH;
4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:
OCO3HaHUE IEHHOCTHU (PU3UYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUSI MHUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTHM, BayKHEHIIIEH COCTABISIONIEH KYIbTYpPHI,
pa3BUTHE HAYYHOH JIFOOO3HATEIHHOCTH, MHTEPECA K UCCIIEI0BATEIBLCKON IEATEIbHOCTH;
5) popmupoBaHus KyJbTYPHbI 310POBbSI H IMOUMOHAJIBHOTO 0JIATONOTYYHsI:
OCO3HaHUE IEHHOCTH 0e30macHOro o0pa3a KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHpE,
BXHOCTU TIPaBHJI 0€30MIaCHOTO MOBEACHHSI HA TPAHCIOPTE, HA JIOPOrax, C AIEKTPUUYECKUM U
TETUIOBBIM 000pYOBaHUEM B JOMAIIIHUX YCJIOBHSIX;
c(hOpMHUPOBAHHOCTh HaBbIKa pedIEKCHU, MPU3HAHUE CBOETO IMpaBa Ha OLIMOKY U TaKOTO XKe
MpaBa y IPyroro 4eJI0BeKa;
6) TpyaoBOro BoCIUTAHUSA:
AKTUBHOE YYacTHE B PEIICHHH TMPAKTHYECKUX 3a71ady (B paMKax CeMbH, 00pa3oBaTelbHOMN
OpraHM3allfy, TOpoJa, Kpasi) TEXHOJIOTHYECKONH M COIMATbHOW HAMpPaBIEHHOCTH, TPEOYIONINX B
TOM YHCJI€ U (PU3NUECKUX 3HAHHI;
MHTEpPEC K MPAKTUIECKOMY U3YUEHHIO podeccuii, CBSI3aHHBIX ¢ (PU3UKOIA;
7) IKOJIOTrMYEeCKOT0 BOCIIMTAHMS:
OpHUEHTAIMs Ha IpUMEHEeHUe (PM3MUECKUX 3HAHUMN JUIS pelIeHHs 3a7a9 B 001acTH OKpYKaromei
Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB M OIICHKHM MX BO3MOXKHBIX TOCJEICTBHM ISl OKPYKAIOIICH
Cpelibl;
OCO3HaHUE TJI00ATIEHOTO XapaKkTepa KOJIOTHUYECKUX MPOOJIeM U MyTeH NX PEIICHHS;
8) ajanTannu K N3MEHSIIIUMCS YCJIOBHAM COUMAIBHON 1 MPUPOAHOH Cpe/bl:
MOTPEOHOCTh BO B3aMMOJICCTBUU TIPH BBHITIOJHEHWU HCCIEAOBAHUN W TIPOEKTOB (PU3HUECKOU
HaIPaBJIE€HHOCTH, OTKPBITOCTb OMBITY U 3HAHUSIM JIPYTHUX;
MTOBBIIICHUE YPOBHS CBOEH KOMITETEHTHOCTH Yepe3 MPAKTHIECKYIO TSI TEIIbHOCTD;
MOTPEeOHOCTh B (JOPMUPOBAHUU HOBBIX 3HAHUH, B TOM uucie GOPMYTUPOBATH HJIEH, TIOHSITHUS,
TUTIOTE3bI 0 (PU3UIECKUX O0BEKTAX U SBICHUSAX;
OCO3HaHUE AePHUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIETEHTHOCTEH B 00JIaCTH (U3UKH;
TJIAHUPOBAHUE CBOETO PAa3BUTHS B MPUOOPETCHUH HOBBIX (PM3UUECKHUX 3HAHUI;
CTpEMJICHHE aHAJIU3UPOBATh U BBISBIATH B3aUMOCBSI3H MPUPOABI, OOMIECTBA U DKOHOMHUKH, B
TOM YHCJIE C UCITOJIb30BaHUEM (PU3NUYECKUX 3HAHHM;
OIICHKa CBOMX JCUCTBUU C y4ETOM BIHSHUS Ha OKPYKAIOIIYIO CPENY, BOSMOKHBIX TJI00ATBHBIX
OCJIEICTBUI.

METAINIPEIMETHBIE PE3YJIbTATBI



B pesynpraTe OCBOEGHHS MpOrpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpazoBanusi y oOyuatomierocs OyayT c(hOPMHUpPOBaHBI MeTampeaMeTHble pe3yJbTaThl,
BKJIIOUAIOLIME TI03HABATENbHBIE YHHBEpCajbHble YydeOHbIe JEHCTBUS, KOMMYHUKATHBHBIE
YHUBEpCAJIbHbIE YUeOHbBIC ICHCTBUSA, PErYIATUBHbBIC YHUBEPCAIbHBIC YUeOHbBIE ICHCTBHUS.

Ilo3HaBaTe/IbHBbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
ba3oBble Jlornyeckue 1ecTBUA:

— BBISIBJISITH U XapaKTepPU30BaTh CYIIECTBEHHbIE PU3HAKN OOBEKTOB (SIBJICHMUIA);

— yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKAIIMNA, OCHOBAHUS Il 0000IICHHS U
CpaBHEHUS,

— BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEYMS B pacCMaTpUBAaEeMbIX (akTaxX, NaHHBIX U
HaOII0ICHUSAX,, OTHOCAIINXCA K (PU3MUECKUM SBIICHUSIM;

— BBISIBIISITh TIPUYMHHO--CIICJICTBEHHBIC CBSI3W TNPHU H3YYECHUH (PU3UYECKUX SBICHUH W
MPOIIECCOB, JENaTh BBIBOABI C HCIIOJB30BAHHEM JIEAYKTUBHBIX M HHIYKTHBHBIX
YMO3aKJIIOUEeHUH, BBIIBUTATh TUTIOTE3bI O B3aUMOCBS3SIX (PU3NUYECKUX BEIHUNH;

— CaMOCTOSITENTLHO BBIOMPATh croco0 pemieHns yaeOHOH (U3NYecKoi 3a1a4yn (CpaBHEHHE
HECKOJIbKUX BApUAHTOB pELICHHS, BHIOOp HambOoiee MOAXOMSMIETO C  y4ETOM
CaMOCTOSITENILHO BBIZICIEHHBIX KPUTEPUEB).

Ba3oBble nucciegoBaTesbcKue 1eiicTBUS:

— UCIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKIII HHCTPYMEHT MO3HAHMUS,

— MIPOBOAMTH MO CAMOCTOSITEIbHO COCTABIIEHHOMY IIJIaHY OMBIT, HECIOKHBIN (DU3HUECKUN
HKCIEPUMEHT, HEOOIBIIIOE NCCIIEA0BAaHNE (DU3MUECKOTO SIBICHUS;

— OLIEHUBaTh Ha NMPUMEHHUMOCTh M JOCTOBEPHOCTh HMH(OpPMAIMIO, MOJYYEHHYIO B XOJ€
WCCIIETOBAHUS WU YKCIIEPUMEHTA,;

— CaMOCTOSITENTFHO (pOpMyITMpOBaTH OOOOIIEHHS M BBIBOJIBI 110 PE3YJIbTaTaM MPOBEAEHHOTO
HaOJIOICHNS, OTIBITA, UCCIICTOBAHHS,

— IIPOrHO3UPOBATh BO3MOXKHOE JalibHEiIee pa3BuTHE (U3UYECKUX IMPOLECCOB, a TaKXKe
BBIIBUTATh MIPEINONOKEHUSI 00 UX Pa3BUTUHU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Padora ¢ undpopmanmeii:

— OPUMEHATh Pa3IMUHbIEe METOAbI, MHCTPYMEHTbl M 3alpochl NpU MOUCKE U OTOOpe
MH(OpMAILIUY WK TaHHBIX C YIETOM MPEI0KeHHON yueOHOM (hnu3ndeckol 3a1a4u;

— aHAJM3UPOBaTh, CHCTEMATU3MPOBATH M WHTEPIPETHPOBATH HH(POPMAIUIO Pa3THIHBIX
BUJIOB U ()OPM TIPEICTABIICHHS,

— CaMOCTOSITENILHO BBIOMpaTh ONTUMATIBHYIO (OpMYy TpEICTaBICHUs WHGOPMAIUU U
WUTIOCTPUPOBATh peIllaeMble 3aJauyd HECIOXHBIMU CXEMaMH, IuarpaMMaMi, WHOM
rpaduKoi U UX KOMOMHAITUSIMU.

KoMMyHUKaTHBHBbIe YHHBepcalbHble Y4eOHbIe el cCTBUA:

— B XOJe OOCYXIeHHs Y4YeOHOro Marepuana, pe3yJbTaToB JIa0OpaTOPHBIX padoT u
MIPOEKTOB 33j[aBaTh BOIPOCHI MO CYIIECTBY OOCYXkJaeMOW TeMbl U BBICKA3bIBaTh HJIEH,
HaIleJICHHBIC Ha PeICHUE 3a/1a4d U MOAJIEpyKaHue OJIaroKenaTeIbHOCTH OOIICHUS;

— COINOCTABJIATh CBOM CYXKJIEHUS C CYXACHUSMH JpPYrUX YYaCTHMKOB JIMAJIOTa,
OOHapy>KUBaTh Pa3InYMe U CXOJICTBO MO3UIIUH;

— BBIPA)XaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCHMEHHBIX TEKCTaX;

— nyOJIMYHO  MPENCTaBISATh  Pe3yJabTaThl  BBINOJIHEHHOTO  (DU3MYECKOrO  OMbITa
(dKCTIepUMEHTa, UCCIICIOBAHUS, TIPOCKTA);

— MMOHUMATh U UCIOIH30BaTh MPEUMYIIECTBA KOMAaHIHOW ¥ UHIUBUAYATBHON pabOTHI MPU
pelIeHIH KOHKPETHON (PU3NYECKOil MpoOieMbl;



NPUHUMATh LEJIH COBMECTHOW JEATEIIbHOCTH, OPraHU30BbIBATH JEUCTBHUS 1O €€
JOCTHDKCHHIO: PacHpelessiTh POJK, OOCY)XKIaTh MPOIECChI W PE3YJIbTaThl COBMECTHOM
paboTbl, 000011aTh MHEHHUSI HECKOJIBKHX JIIOJICH;

BBITIOJIHATh CBOKO YacTh pPabOThHI, JOCTUTas KadyeCTBEHHOI'O pe3yJbTaTra MO CBOEMY
HAMpaBJICHUIO U KOOPAUHUPYS CBOU JECUCTBUSA C IPYTUMHU YWICHAMU KOMaH/IbI;

OIICHMBATh Kaue€CTBO CBOErO BKJIaJa B OOIIUIA MPOAYKT MO KPUTEPHUSIM, CAMOCTOSATEIHLHO
chOpMYyIUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIEe YHHBEpPCcAJIbHbIE YUeOHbIE 1eliCTBHS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B )KM3HEHHBIX M Y4€OHBIX CUTYalMsIX, TPEOYIOIIMX JJIsl pEIICHUs
(bu3nyecKux 3HAHUI;

OpUEHTHPOBATLCS B PA3IMYHbIX MOAXOAAX MPHUHATHS pELIEHUN (MHIMBUIYaIbHOE,
MIPUHSATHE PEILIECHUS B IPYIIE, IPUHATHE PELLIEHUI IpyNoi);

CaMOCTOSITENIFHO COCTaBJSITh AITOPUTM pelleHus (QU3UYEeCKOW 3aJayd WM TJIaHa
UCCIIEIOBaHUs C YYETOM HMEIOIIUXCSI PECYypcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh IIPEIIaracMble BAPUAHTHI PEILICHU;

JienaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬁMOKOHTpOJIb, IMOIHMOHAJIBHBIA HHTEJJIEKT:

JlaBaTh a/IEKBATHYIO OLICHKY CUTYallUu U MpeiaraTh IUlaH €€ N3MEHEHMS;

OOBSICHATh IPUYUHBI JOCTHKEHUS (HETOCTHKEHUS) PE3Y/IbTAaTOB JEATEIbHOCTH, /1aBaTh
OLIEHKY ITPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCIE B XOJ BBINOJHEHHS (HU3UIECKOTO
UCCIIEIOBaHUsI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSATENBbCTB, H3MEHUBIINXCS
CUTYyallUi, YCTAHOBJIEHHBIX OIINOOK, BO3HUKILIUX TPYIHOCTEH;

OLIEHMBATh COOTBETCTBUE PE3Y/bTaTa LEIH U YCIOBUSIM;

CTaBUTb ce0sl HA MECTO JPYroro 4ejaoBeKa B XOJAE CIOpa MM AUCKYCCHM HAa HAYYHYIO
TE€My, TIOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

IpPU3HABAaTh CBOE MpaBO Ha OIIMOKY NpU pelIeHuH (QU3MUECKUX 3ajady WId B
YTBEPKACHUSIX HA HAyYHbIE TEMbI M TAKOE e MPaBo JIPYyroro.

MNPEIMETHBIE PE3YJIBTATHBI

K KOHIY OGy‘-ICHI/I}I B 7 KJacce MNPEAMCTHBIC PE3YJIbTATHI Ha 0a30BOM YPOBHEC OOJIKHBI

oTpaxarb cHOPMHUPOBAHHOCTh Yy O0OYUAIOIIUXCSI YMEHHI:

UCTOJb30BaTh MOHATHA: (U3MYECKHMe U XMMHUYECKHE SBJCHHUS, HaOIIOJCHHUE,
SKCIIEPUMEHT, MOJENlb, TUIOTe3a, €IWHULbI (PU3MYECKHUX BEIUYMH, aTOM, MOJIEKYIa,
arperaTHble COCTOSIHMS BelecTBa (TBEPIOE, KUAKOE, razoo0pa3zHOe), MEXaHHYeCKoe
IBUKEHHE  (paBHOMEpPHOE,  HEpaBHOMEpPHOE,  MPSMOJIMHEHHOE),  TpaeKTopusl,
paBHOAeWCTByOmas cwia, jAedopmarnus (ynpyras, IUTacTHYecKas), HEBECOMOCTD,
COOOMIAIOIITUECS COCY/IBI;

pasnuyath siBieHUs (IudQy3us, TEMI0oBOe TBUKEHHUE YACTHUIl BEIIECTBA, PAaBHOMEPHOE
JBIKEHUE, HEPAaBHOMEPHOE [BW)KCHHE, WHEPLHUsA, B3aUMOJICHCTBUE TE€J, PAaBHOBECHUE
TBEPIBIX TEJ C 3aKPEIJIEHHON OChIO BpalleHUs, Nepeada JAaBiIeHUs TBEPAbIMH TEIIAMU,
KHUIKOCTAMHU U Ta3aMH, aTMoc(epHOe [aBJIeHHE, IUIaBaHUE TeJ, MpEeBpaIleHUs
MEXaHUYECKOM SHEpruy) M0 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPHPYIOLINX JaHHOE (PU3NYECKOE SIBIICHUE;

pacro3HaBaTh IPOSIBICHUE W3YYEHHBIX (DPU3MUYECKHX SIBJICHUH B OKPY)KAIOLIEM MHpE, B
TOM 4Hcle (QU3NYECKUE SBIECHUS B NPUPOAE: INPHUMEPHl JBHKEHHUS C Pa3IU4YHBIMU
CKOPOCTSIMM B JKMBOM W HEXKHUBOW IPUPOJE, NECUCTBUE CHUJIBI TPEHUS B IPUPOAEC H
TE€XHUKE, BIMSHHE aTMOC(QEpHOro [aBJCHUsS Ha KMBOM OpPraHM3M, IUIaBaHUE pbIO,



pBlYary B Tele YelloBeKa, MPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 33aqady B y4eOHYIO,
BBIJICTISITH CYIIECTBEHHbBIE CBOMCTBA (IIPU3HAKK) (PU3NYECKUX SBIICHUI;

OIMCHIBATh M3YYECHHBIC CBOWCTBA TN M (PU3MUECKHUE SBICHHUS, MCIONB3YS (DU3MUYECKHE
BEJIMYMUHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpPEMs, IyThb, CKOPOCTb, CPEIHSS
CKOpPOCTb, CHJIa YIPYTOCTH, CUJa TSKECTH, BEC TeJla, CUJIa TPEHUs, aBiIeHUE (TBEPIOTO
Tena, JKUIKOCTH, ra3a), BRITAJKMUBAIOIIAs CUjla, MeXaHndyeckas padoTa, MOIIHOCTb, TIEYO
CHJIBI, MOMEHT CHJIbI, KOO((HUIMEHT MOJIE3HOTO ACHCTBHUS MEXaHU3MOB, KWHETHYECKAs U
MOTEHIIMAJIbHAs AHEPrusi), MPU OMHCAHUU IMPABUIHHO TPAKTOBATh (PU3UYECKUN CMBICI
UCTOJIBb3yEeMBbIX BEJIMYMH, UX 0003HAUYCHUS U €AUHUIBI (PU3UUYECKUX BEIMYUH, HAXOAUTh
(dbopMyIibl, CBS3bIBAIOLIME TaHHYIO (U3MYECKYIO0 BEIUYHHY C JIPYTUMHU BEIUYUHAMU,
CTPOUTH TPAPUKH N3YUIEHHBIX 3aBHCUMOCTEH (PH3MUECKUX BEIHYHH,

XapaKTepu30BaTh CBOMCTBA Tell, PU3NYECKUE SIBICHUS U MPOLECCHI, UCIIONb3Yys MpaBHiia
CIIOKEeHUsI cuil (BIOJb OJHOM mpsiMoi), 3akoH ['yka, 3akon I[lackans, 3akoH Apxumena,
MIPaBUJIO paBHOBECHsI pbryara (0JI0Ka), «30JI0TOE MPABUIIO» MEXAHUKH, 3aKOH COXPaHEHUS
MEXaHMYECKON »JHEepPruM, MPU HTOM JaBaTh CJIOBECHYIO (OPMYIHUPOBKY 3aKOHA U
3aMKChIBaTh €T0 MATEMaTUUYECKOE BbIPAKEHHUE;

OOBSACHATH (hU3HUECKUE SBIICHUS, TPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B KOHTEKCTE
CUTyallull  MPaKTUKO-OPHEHTUPOBAHHOTO  XapakTepa: BBISIBIISITH MPUYHUHHO-
-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 |—2 JIOTHYECKUX IIaroB ¢ Ornopoit Ha 1-2
M3YYECHHBIX CBOMCTBA (PU3NYECKUX SBICHUH, PU3NUECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH;
pemath pacu€THBIE 3amadud B 1—2 JCWCTBUS, HCIONB3YS 3aKOHBI H  (POPMYIIBL,
CBSI3bIBAOIIME (PM3MYECKHUE BEIIMYMHBI: HA OCHOBE aHAJM3a yCIOBHS 33/1a4H 3aIHCHIBAThH
KpaTKoe YCJIOBME, MOJCTABIATh (hU3NUYECKHE BENUYMHBI B (HOPMYJIBl U TPOBOAUTH
pacuéThl, HAXOIUTh CIPABOYHbIE JAHHbIE, HEOOXOAUMBIE /JISl PELLEHUS 3a]a4, OLIEHUBATh
PEATMCTUYHOCTD MOJIYyYeHHON (PU3MUECKON BETMYMHBI;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PELINTh MPHU MOMOIIU (PU3NYECKHX METOOB,
B OINMCAaHUM UCCIEIOBAHUS BBIACNIATH IPOBEPSIEMOE NPEANOJIOKEHNE (TUIIOTE3Y),
pa3nuyaTth W MHTEPIPETHPOBATH MOIYYEHHBIH pe3ylbTaT, HaXOAWUTh OUIMOKH B XOj€
OTIbITA, JIEJIaTh BBIBOJIBI 110 €T0 PE3yNIbTaTaM;

MPOBOJIUTH OIBITHI MO HAOMIOACHUIO (PU3MUECKUX SBICHUA MM (U3UYECKUX CBOWCTB
Ten:  (GopMyIupoBaTh MpOBEpsAEMble MPEANON0XKEHUs, COoOMpaThb YCTaHOBKY U3
MPETIOKEHHOTO 000PYAOBAHHUS, 3aMUCHIBATh XO/1 ONbITa U (POPMYIUPOBATH BHIBOBL;
BBINOJIHATE NpPSMbIEe M3MEPEHUs pPACCTOSIHMS, BPEMEHM, Macchl Tena, 00bEéMa, CUIIbI U
TEeMIepaTypbl C HCIOJb30BAHUEM aHAJIOTOBBIX M LU(POBBIX MPHUOOPOB, 3alMCHIBATH
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHOM a0COFOTHOM MOTPEIIHOCTH U3MEPEHUI;
MIPOBOJIUTH HCCIIEOBAaHUE 3aBHCHMOCTH OJHON (PM3UYECKOM BEIMYMHBI OT JAPYroi C
HCIOJIb30BAaHUEM MPSIMBIX M3MEPEHHH (3aBUCHUMOCTH IYTH PaBHOMEPHO JBHXKYILIETrOCs
Tela OT BPEMEHM JBUKECHMsI T€Jla, CUJIbl TPEHMs CKOJBXEHHS OT Beca Teja, KauecTBa
00pabOTKM TIOBEPXHOCTEH TEI U HE3aBUCUMOCTH CHJIBI TPEHUS OT TIUIONIAJH
COIIPUKOCHOBEHHUSI TE€J, CHUJIBl YIPYTOCTH OT YAJMHEHUS MNPYKHHbBI, BBITAJKHWBAIOIIEH
Cibl OT 0O0BbEMa MOTrpyKEHHOM 4YacTH Tela M OT IUIOTHOCTH JKUIKOCTH, €€
HE3aBUCHUMOCTH OT IUIOTHOCTH Tella, OT NIyOMHBI, Ha KOTOPYIO MOTPY>KEHO TeJo, YCIOBUI
IJTaBaHMs TeJ, YCIOBUN paBHOBECHs pblyara U OJOKOB), y4acTBOBaTh B IUIAHWPOBAHHUU
y4eOHOro HcCCleoBaHUsA, COOUpPATh YCTAHOBKY U BBINOJHATH HW3MEPEHUs, CIEHys
NPEUIOKEHHOMY — IUIaHy, (UKCHpPOBAaTh pPE3yJdbTaThl IOJNYYCHHOH 3aBHCHMOCTH
(bu3MYeCKUX BEIMYMH B BUJAE MPEUIOKEHHBIX TaOJHIl U TpadUKOB, IeNaTh BBIBOABI 110
pe3yJibTaTaM MCCIIEA0BaAHNUS;

MPOBOAUTh KOCBEHHbIE U3MEpPEHHUs (U3NYECKUX BEIWYUH (IUIOTHOCTH BEIIECTBA
KUAKOCTU W TBEPHOTO Tejla, CWIAa TPEHHUsS CKOJBXKEHMs, [aBICHUE BO31YyXa,
BBITAJIKMBAIONIAs CUJIA, AEUCTBYIOIAas HAa OTPYKEHHOE B JKUIKOCTH Tel0, KO3 PHUIreHT



MOJIE3HOTO JIEUCTBHS MPOCTHIX MEXAHU3MOB), CIEAYysd NPEJI0KEHHOW MHCTPYKLMH: MPU
BBITIOJTHEHUH U3MEPEHH COOMpaTh SKCIEPUMEHTAIBHYI0 YCTaHOBKY U BBIYHUCIATH
3HAYCHUE NCKOMOM BEINYMHEL,

coOnofaTh NpaBWia TEXHUKH O€30macHOCTH Mpu  pabore ¢ 1abOpaTOpHBIM
o0opynoBaHUEM;

yKa3blBaTh MPUHLUIBI JCHCTBUS NPUOOPOB U TEXHUYECKHX YCTPOWCTB: BECHI,
TEPMOMETp, AUHAMOMETP, COOOUIAIOIINECS COCYAbI, OapOMeTp, pblyar, MOJBUKHBIA U
HEMOJIBIKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTb;

XapaKTepu30BaTh MIPUHIIUIIBI ACWCTBUSA U3YYCHHBIX TPUOOPOB U TEXHUYECKUX YCTPOHCTB
C OMOpOil Ha WX omucaHus (B TOM YHUCIE: MOAIMIMIHUKUA, YCTPOWCTBO BOJOIPOBOJA,
TUAPABIMYECKUI TIpecc, MaHOMETpP, BBICOTOMEpP, TOPIIHEBOH HACOC, apeoMeTp),
UCIIONIB3YSl 3HAHUSA O CBOWCTBaX (PU3MYECKUX SBICHUNH U HeoOXoaumble (u3NYecKue
3aKOHBI ¥ 3aKOHOMEPHOCTH;

NPUBOJIUTL MpUMEpbl (HaXoAuTh WHGOPMAIMIO O TMPUMEPax) MPAKTHIECKOTO
UCIIONIb30BaHUs (PU3MYECKHX 3HAHUM B TMOBCEAHEBHOM IKU3HU JUIsl OOECTeueHus
0€30MacHOCTH TMpH OOpalieHHH C TpUOOpaMH H TEXHHYECKUMH yCTPOHCTBAMH,
COXPaHEHHUS 370POBbs M COONIOICHUS HOPM IKOJIOTUYECKOTO TIOBEJICHUS B OKPY KaIOIIEei
cpexne;

OCYIIECTBISATH OTOOp MCTOYHHUKOB HH(poOpMmanuu B HHTepHETe B COOTBETCTBHH C
3a/IaHHBIM TTOMCKOBBIM 3alpOCOM, Ha OCHOBE MMEIOLIMXCS 3HAHUW U MYyTEM CpPaBHEHMS
Pa3NMYHBIX MCTOYHUKOB BBLICISATH WH(OPMAINIO, KOTOpas SBIISIECTCS MPOTUBOPCUMBOM
WM MOXKET OBITh HEJIOCTOBEPHOI;

WCIIOJIB30BaTh MPHU BBIIOJIHEHUH YYEOHBIX 33/JIaHHIl HAyYHO--TIOMYJISIPHYIO JINTEPATYPY
(hU3UYECKOTO COJIepKaHUs, CIIPAaBOYHBIE MaTepUasbl, peCypchl ceTu MHTepHET, BiIaieTh
npuéMaMl KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHusl HHPOPMAIMH U3 OIJHOU
3HAKOBOM CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHE MHCbMEHHBIE U YCTHBIE COOOINEHHS HAa OCHOBE 2—3
HMCTOYHUKOB MH(pOpMalMK (PU3HUECKOTO COJIEpKaHUs, B TOM YHCIE MyOIWYHO JeNaTh
KpaTKue COOOIIEeHUsI O pe3yibTaTaX MPOEKTOB WM y4E€OHBIX HCCIIEIOBAHUM, TIPH ITOM
IPaMOTHO  HCMOJb30BaTh M3YYCHHBIH TMOHATUHHBIA  ammapaT Kypca  (QHU3UKH,
CONPOBOX/IATh BBICTYIJICHUE MPE3CHTAUEN;

MIPU BBIMOJTHEHUH YYEOHBIX MPOEKTOB M HUCCICIOBAHMN pacHpeneNsTh OOS3aHHOCTH B
TPYIINE B COOTBETCTBHM C MOCTABICHHBIMU 3aJla4aMHM, CJICAWTh 3@ BBINOJHEHHEM ILJIaHA
NEHCTBHI, aJleKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAaJ B JAESITEIbHOCTH TPYIIIBI,
BBICTpPaNBaTh KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHUE OKPY>KAIOIIIHX.

K KOHIY OGy‘-ICHI/I}I B 8 Kiacce MNPEAMCTHBIC PE3YJIbTATHI Ha 0a3oBOM YPOBHEC OOJIKHBI

oTpaxarb cHOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSI YMEHHI:

HCIIONB30BaTh IIOHATHSA: Macca M pasMepbl MOJIEKYN, TEILUIOBOE ABUKEHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHHMS BEIECTBA, KPUCTAJUIMYECKHE M aMOpQHBIE Tela,
HACBIIICHHBIA M HEHACBIIEHHBIN Nap, BIAXKHOCTh BO3J1yXa, TEMIEPATypa, BHYTPEHHS
JHEPIHUsl, TEIJIOBOM [BUraTellb, JJIEMEHTAPHBIA IEKTPUYECKUN 3apsf, JJIEKTPUYECKOE
T10JI€, MPOBOJIHUKY U AUDJIEKTPUKH, IOCTOSTHHBIN 3JIEKTPUYECKUI TOK, MATHUTHOE TI0JIE;
pa3nuyath sBJIEHUS (TEIUIOBOE pAacUIMpEeHHEe W CKaThe, TeIonepeaaya, TeIuIoBOe
paBHOBECHE, CMauMBaHME, KallWUIAPHBIE SIBJICHMS, UCHApEHUE, KOHJEHcalus,
IIJIaBJICHUE, KPUCTAJUIM3ALHs (oTBepaeBaHue), KHIICHHE, Terionepenraya
(TenIonpoBOJHOCTb, KOHBEKLMS, M3JIyYE€HHUE), IEKTpU3ALUsS Tell, B3aUMOJCHCTBUE
3apsA70B, NEUCTBUSA DJICKTPUUYECKOTO TOKA, KOPOTKOE 3aMBIKAHUE, B3aHMOJACHCTBHE
MarHuToB, JEHCTBUE MAarHUTHOIO IOJII HAa NPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas
UHAYKIUSA) 10 ONUCAaHMI0O UX XapaKTepHbIX CBOWCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOLINX JaHHOE (PU3NYECKOE SIBIICHUE;



pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (DU3MUYECKUX SIBICHUN B OKpPYXKAalOIIEM MHpE, B
TOM 4Hciie (pU3NUECKUE SIBJICHUS B IPUPOJIE: IOBEPXHOCTHOE HATSKEHHE U KaWILISIPHbIE
SIBJICHUS B IIPUPOJE, KPUCTAJIBI B IpUpojie, nznydenue CoiHIla, 3aMep3aHue BOJOEMOB,
Mopckue Opu3bl, 00pa30BaHUE POCHI, TyMaHa, WHEs, CHEra, 3JeKTPUYECKHUE SBJICHUS B
aTMocdepe, 3JEKTPUYECTBO JKMBBIX OPTraHU3MOB, MAarHMTHOE moje 3emid, Apeid
IIOJIFOCOB, POJIb MAarHUTHOTO TOJISL Ul JKU3HU Ha 3emile, MOJSIPHOE CHSHHE, NPU 3TOM
NEPEeBOIUTh MPAKTUYECKYIO 3a]adyy B Y4eOHYIO, BBLICIATH CYIIECTBEHHBIC CBOWCTBA
(mpu3Haku) pU3NUECKUX SBICHUM;

OIMCHIBATh M3YYECHHBIC CBOWCTBA TN M (PU3MUECKHUE SBICHHUS, MCIONB3YS (DHU3MUYECKHE
BEIMYMHBI (TemIepaTypa, BHYTPEHHSIS SHEprus, KOJMYECTBO TEIUIOTHI, YAEIbHas
TEIUVIOEMKOCTh ~ BEIECTBA, yJeJbHAs TEIJoTa I[UIABJIEHUS, YyJAelbHas TEIUIoTa
napooOpazoBaHMs, yJeNbHAs TEIJIOTAa CTrOPaHHs TOIUTUBA, KOA(P(HUIMEHT IO0JIE3HOTO
JeUCTBUS TEIUIOBOM MaIlUHBI, OTHOCUTENIbHAsl BJIAXHOCTb BO3/yXa, 3JIEKTPUUYECKUN
3apsj, cuja TOKa, 3JIEKTPUUECKOEe HalpsyKEHUE, CONPOTUBICHUE ITPOBOAHUKA, YAEIBHOE
COIIPOTHBIIEHUE BEILECTBA, pabd0oTa U MOIIHOCTb 3JEKTPUYECKOT0 TOKA), IPU OMHCAHUU
[IPaBWIbHO TPaKTOBaTh (PM3UYECKUN CMBICI HCIOJIb3YEMbIX BEIMYMH, 0003HAYEHUS U
eIUHUIBl  (PU3MYECKUX BEIMYMH, HAXOIUTh (OPMYINbI, CBS3bIBAIOIIME JAHHYIO
GU3NYeCKyI0 BENWYMHY C JAPYIMMH BEJIMYMHAMH, CTPOHUTH TpadUKd H3YUYECHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

XapaKTepu30BaTh CBOWCTBA TeJ, (QU3WYECKUE SBJICHUS U MPOLECCHI, HCIOJb3Ys
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO--KUHETUYECKOM TEOPUH CTPOEHMSI BEIIECTBA,
IPUHIUI CYNEPHO3ULUH MoJel (Ha KadeCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsija,
3akoH OMa s ydyacTka 1emnu, 3akoH J[xoyns—JIeHna, 3aKkoH COXpaHEHUs YHEPTHH, IPU
3TOM JIaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3alHUCHIBATh €ro MaTeMaTHYeCKOe
BBIPaKCHHUE;

OOBSICHATH (PU3NUECKUE MPOLIECCH M CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTYaIHil
IIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIIATH NPUYMHHO-CIEACTBEHHBIE CBS3H,
CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX IIAroB ¢ OMOpoi Ha 1—2 M3yueHHBIX CBOWMCTBA
(bu3nYecKuX sIBICHUH, GPU3NUYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemate pacy€THble 3aJaud B 2—3 JIEHCTBUS, WCIOJB3YysSd 3aKOHbI U (OPMYIIbI,
CBsI3bIBAIOIME (PU3MUECKUE BEJIMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4Ml 3alliChIBAaTh
KpaTKO€ YCJIOBHE, BBISABIATH HENOCTATOK JAHHBIX IS PELICHUs 3aJa4yM, BHIOUpATh
3aKOHBI U POPMYJIbl, HEOOXOAUMBIE AJIsl €€ peleHus], IPOBOAUTH PACUETHl U CPAaBHUBATH
MOJTyYeHHOE 3HaYeHHEe (PU3NIECKOI BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacrno3HaBaTh MPOOJIEMbI, KOTOPhIE MOKHO PELINTh MPHU MOMOIIU (PU3NYECKHX METOOB,
UCIIONIb3YSl ONMCAHWE UCCIEOBAHMS, BBIACIATH MPOBEPSEMOE IPEANONIOKEHHE,
OLIEHMBATh MIPABWIILHOCTB MOPSsI/IKA MPOBENECHUS UCCIIEOBAHMSI, IEJIaTh BBIBOJIBI,
MIPOBOJUTD OIBITHI IO HAOIIOIEHNIO (PU3NUECKUX SBJIEHUN WIN (PU3NUECKUX CBOICTB Tel
(KanuIsipHbBIE SIBICHUS, 3aBUCUMOCTD JaBJIEHUS BO3/yXa OT €ro 00bEéMa, TeMIlepaTypsl,
CKOPOCTH IIpOLIECcCa OCThIBAHMSI M HAarpeBaHUs IPHU H3JIyUYEHUHU OT IBETA H3JIydarollei
(moromatoneit) MOBEPXHOCTH, CKOPOCTh UCTIAPEHUS BOJBI OT TEMIEPATyphl KUAKOCTU U
wionaau €€ IMOBEPXHOCTH, JJIEKTPU3aLUs Tel WM B3aUMOJEHCTBUE AIIEKTPUUYECKUX
3aps70B, B3aMMOJIEWCTBHE IOCTOSHHBIX MAarHUTOB, BU3yaJlM3allis MarHUTHBIX IOJeH
IIOCTOSIHHBIX MAarHuTOB, JEMCTBHS MarHUTHOT'O IOJIS HA IIPOBOJAHHMK C TOKOM, CBOWCTBA
JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUIATENs IOCTOSHHOIO TOKa): (OPMYJIHNPOBATH
IIpOBEpsAEMbIE IPENOI0KEHHUS, COOUPATh YCTAHOBKY U3 MPEUIOKEHHOT0 000pyJ0BaHUS,
OIUCBIBATh XOJI OIbITA M (POPMYIUPOBATH BBIBOJBI;

BBIIIOJIHATh IPSIMBIE M3MEPEHUS TEMIIEPATypbl, OTHOCUTEIbHOW BIIAKHOCTHU BO3AYXa,
CHJIBI TOKa, HANpPSOHKEHUS C MCIONb30BAaHUEM aHAJIOTOBBIX MPHOOPOB M JaTYUKOB



¢u3NYecKUX BEIWYHMH, CPAaBHUBATh pE3yJbTaTbl HM3MEpEHUH ¢ yd4€ToM 3aJaHHOU
a0COJIIOTHON IOIPEIIHOCTH;

MIPOBOJIUTH HCCIIEOBAaHUE 3aBHCUMOCTH OJHON (PU3UYECKON BEIMUYMHBI OT JAPYrOd C
HCIOJIb30BAHUEM NPSAMBIX U3MEPEHUH (3aBUCMOCTb CONPOTUBIIEHUS IIPOBOIHUKA OT €r0
JUIMHBI, IUIOIIAAM IIONEPEYHOI0 CEYEHUS U YACJIBbHOTO CONPOTHUBIICHHS BEIIECTBA
IIPOBOJHMKA, CHJIBI TOKA, UAYLIErO 4epe3 IMPOBOIAHMK, OT HANPSDHKCHMs HA IMPOBOIHUKE,
UCCIIEIOBAaHUE IOCIEN0BATEIbHOIO U TMApAJICIbHOIO COCAUHEHUN IPOBOJHHMKOB):
IUTAHUPOBATh HCCIIEOBaHUE, COOMPATh YCTAHOBKY M BBINOJHITH HM3MEPEHUs, CIeays
NPEUIOKEHHOMY TUIaHy, (PUKCHPOBATh PE3yJabTaThl MOJYYEHHOW 3aBHCHUMOCTH B BUJE
TabIuUI ¥ TpaMKOB, JeIaTh BEIBOBI 110 PE3yJIbTaTaM UCCIIEI0BaHMS;

MPOBOJIUTh KOCBEHHBIE HM3MEpPEHHsS (UIUUYECKUX BEIWYMH (yIENIbHAS TEIUIOEMKOCTD
BEILECTBA, CONPOTUBJICHUE NPOBOJHMKA, paboTa M MOIIHOCTh 3JIEKTPUYECKOIO TOKA):
IUIAHUPOBaTh ~ M3MEpPEHHs, CcoOMpaTh 3KCIEPUMEHTAIbHYIO  YCTaHOBKY, CIEays
MIPETIOKEHHON MHCTPYKLUHU, U BBIYUCIISATh 3HAUYEHUE BETUUHHBI;

coOyoaTh MpaBWwia TEXHUKUM Oe3omacHOCTM 1Hpu pabore ¢ 1abopaTOpHBIM
000pyZI0BaHUEM;

XapaKTepu30BaTh MPUHLIUIIBI JEHCTBUS N3YUYEHHBIX MPHOOPOB M TEXHHUYECKUX YCTPOHCTB
C ONOpOM Ha MX ONHMCAaHUA (B TOM 4YHCIIE: CHCTEMAa OTOIUIEHHS JIOMOB, THIPOMETP,
napoBast TypOWHA, ammepMmeTp, BOJbTMETP, CUETUUK DJIEKTPUYECKOHM SHEpPruu,
AJIEKTPOOCBETUTENbHBIE TMPUOOPBI, HArpeBaTENIbHbIE 3JIEKTPOINPHOOpPHI  (IIPUMEPHI),
IEKTPUYECKUE NPEIOXPAHUTEIHN, DJIEKTPOMArHUT, 3JIEKTPOJABUTATENb IIOCTOSHHOTO
TOKa), WCHOJB3ysd 3HAHUA O CBOMCTBaX (DU3UYECKUX SBICHUH U HEOOXOIUMBIC
¢du3nyeckre 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA U HW3MEPHUTENbHbIE NPUOOPHI IO
CXeMaM M CXEMaTHYHbIM PUCYHKaM (KHJKOCTHBIM TEpMOMETp, TEPMOC, MCUXPOMETD,
TMTPOMETp, JIBUTATeb BHYTPEHHETO CrOpaHHs, 3JIEKTPOCKOI, PEOCTaTr), COCTABIAThH
CXEMBbI JJIEKTPUYECKHX LIeNed C IMOCIeOBATEIbHbIM U IMAPAJICIbHBIM COEIMHEHUEM
3JIEMEHTOB, pa3jnyasl yCIIOBHbIE 0003HAUEHUS 3JIEMEHTOB IEKTPHUUECKUX LETeH;
NPUBOJUTL MpUMEpPbl (HAXOAUTh UWH(POPMALMIO O TpUMepax) MPaKTUYECKOTO
UCIOJIb30BaHUs (PU3UYECKMX 3HAHUM B MOBCEIHEBHOM KHU3HU JUIs oOOecreueHus
0e30macHOCTH Tpu oOOpalleHMH ¢ MNpuOopaMM U TEXHUYECKMMHU YCTpoMcTBamu,
COXPAHEHHUs 3/10pPOBbs U COOJIOJCHNS HOPM HKOJIOTHYECKOr0 MOBEACHUS B OKPYKAIOILIEH
cpene;

OCYILIECTBIATh MOUCK MH(pOpMaLUU (PU3HUECKOTO cojiepkaHus B VIHTepHETe, Ha OCHOBE
UMEIOIUXCA 3HAHUM M MyTEM CpaBHEHMS JIOMOJHHUTENbHBIX HCTOYHUKOB BBLIEIATH
nH(pOpMaINIO, KOTOPasi SBJISETCS IPOTUBOPEUHBOIl I MOKET OBITH HEIOCTOBEPHOM;
WCIIOJIb30BaTh MPH BBIMOJHEHUU Y4YEOHBIX 3aJaHUI Hay4yHO--TIOMYJISIPHYIO JIUTEpPATypy
(bU3MYECKOro coepiKaHus, CIIpaBOYHbIe MaTepHalibl, pecypchl ceTu VIHTepHeT, BiIaaeTh
npuéMaMHM KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUsl HHPOpPMAIMM W3 OIJHOU
3HAKOBOW CUCTEMBI B IPYTYIO;

co3/1aBaTb COOCTBEHHbIE NHUCHbMEHHBIE U KpaTKUE YCTHBIE COOOIIEeHHs, 00001mas
MH(OPMALIMI0O U3 HECKOJbKUX HCTOYHHUKOB (M3UYECKOTO COJEp)KaHUs, B TOM 4YHCIIE
nyOoJIMYHO  TPEACTaBIATh  pe3yiabTaThl  NMPOEKTHOM MM MCCIIEI0BATENbCKOM
JEATEIBHOCTH, P 3TOM I'PaMOTHO MCIIOJNb30BaThb HM3yYCHHBIM MOHATHHHBIM ammapar
Kypca (pHU3UKHU, CONMPOBOXK/IATh BHICTYIUICHUE MTPE3CHTALIUCH;

IPU BBINOJIHEHUH Y4YEeOHBIX IPOEKTOB M HCCIENOBAaHUN (PU3MYECKUX IPOLIECCOB
pacrpeneniaTe O0S3aHHOCTH B IpYINIE B COOTBETCTBUM C IOCTaBJIECHHBIMHU 3a/1a4aMH,
CIIEAUTh 32 BBIIOJHEHUEM IUIaHA [JEHCTBUM M KOPPEKTHPOBATh €ro, aJeKBATHO
OLIEHUBAaThb  COOCTBEHHBIM  BKJIAA B  JEATENbHOCTb  TIPYMINbI,  BBICTPAUBATh
KOMMYHHUKAaTHBHOE B3aUMOJCHCTBUE, IPOSBIISISI TOTOBHOCTH pa3peliaTh KOH(PIUKTHL.



K xonmy obyuenuss B 9 Kjacce mpeiMeTHBIC pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI

oTpaxatb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

HCIIONB30BaTh IIOHATHA: CHCTEMa OTCYETa, MaTepUaJbHAs TOYKA, TPAeKTOPHS,
OTHOCHUTEJIbHOCTh MEXaHMYECKOro ABWKEHHUs, Aedopmanus (ympyras, [jacTHYecKas),
TPEHUE, HEHTPOCTPEMUTEIILHOE YCKOPEHHUE, HEBECOMOCTD U IIEPETPY3KH, UEHTP TAKECTH,
abCoMIOTHO TBEPIOE TENIO, HEHTP TSHKECTU TBEPIAOrO Teja, paBHOBECHE, MEXaHUUYECKUE
KosieOaHUS U BOJIHBI, 3BYK, HH(QPA3BYK U YIBTPa3BYK, IEKTPOMArHUTHBIC BOJIHBI, IIKaJa
ANEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JAIbHO30PKOCTh, CIIEKTPBI UCITYCKAHUS
U TIOTJIOLICHHUS, anb(a-, 6eTa- 1 TaMMa-u3IIydeHHsI, U30TOIbI, SIepPHAst DHEPTeTHKA,
pa3nuyath SIBI€HUS (PaBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJIMHEIHOE IBUXKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JBUYKEHUE, CBOOOJHOE MaJieHHE TeJl, PaBHOMEPHOE
JBWKEHHE 110 OKPYKHOCTH, B3aUMOJCWCTBHE Te€Jl, PpPEAKTUBHOE JBUXKCHHUE,
KojeOaTenbHOE JBMKEHHE (3aTyxalolle U BbIHYXKICHHbIE KoJeOaHHs), pE30HaHC,
BOJIHOBOE€ JIBUJKEHHE, OTPAKEHUE 3BYKA, IIPAMOJIIMHENHOE PacpOCTpaHEHUE, OTPaKEHUE
U TIpeIOMIICHUE CBETA, MOJHOE BHYTPEHHEE OTPaKEHHUE CBETA, PAa3JIoKEeHHE OeIoro cBera
B CHEKTp M CIO0XKEHUE CIEKTPAJIbHBIX IBETOB, IUCIEpPCUS CBETa, €CTECTBEHHAs
PaAMOaKTUBHOCTh, BOSHUKHOBEHHE JTMHEMUYATOrO CIIEKTpa M3IYUYCHHsI) MO OMUCAHUIO UX
XapaKTepHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPHPYIOIINX AaHHOE (hU3NYECKOe
SIBJICHUE;

pacro3HaBaTh NPOSIBICHUE M3YYEHHBIX (PU3NYECKUX SIBJICHHUN B OKpYKaloleM Mupe (B
TOM 4uclie (U3NYECKHE SBICHHUS B HPUPOJE: MPHUIMBBI U OTIHUBHI, ABIKCHHE IJIAHET
ConHE4YHOW CUCTEMBI, PEAKTUBHOE JIBH)KEHHME KUBBIX OPraHMW3MOB, BOCHPHUSITHE 3BYKOB
KUBOTHBIMH, 3€MIICTPSICEHHE, CEMCMHYECKHME BOJIHBI, IyHaMH, 05XO, I[BE€Ta Tell,
ONTUYECKHWE  sBJIEHHS B  TpHUpoJe, Ouosoruyeckoe  JeicTBUE  BHJIUMOTIO,
yIbTPaQHUOIETOBOTO M PEHTIEHOBCKOTO W3JIYYCHHH, €CTECTBEHHBIM paJHMOaKTHUBHBIN
¢$oH, KOCMUYECKUE JTY4H, PaJAHOaKTUBHOE U3Iy4eHHUE NMPUPOIHBIX MUHEPAIIOB, AEHCTBHUE
paAMOAKTUBHBIX U3JIYy4YEHUH Ha OpraHu3M 4eJoBeKa), IpU OTOM HEPEBOAUTH
MPAaKTUYECKYI0 337ady B Y4eOHYIO, BBIJENATh CYIIECTBEHHbIE CBOWCTBA (IPU3HAKM)
(bu3NYECKUX SIBICHUN;

OIMCHIBaTh M3YYEHHBIE CBOWCTBA TN U (pU3MUECKHE SBICHHUS, MCIONB3Ys (hU3MUYECKHe
BEJIMYUHBI (CPEIHSsI ¥ MTHOBEHHAs CKOPOCTh Teja NP HEPABHOMEPHOM IBMKECHUH,
YCKOPEHHE, IEPEMEILIEHHE, IYTh, YIIIOBasl CKOPOCTh, CUJIa TPEHMS, CWJIa YIPYTOCTH, CHJIA
TSKECTH, YCKOpEHHE CBOOOIHOIO MajeHus, BeC Tejla, UMIYJbC Tela, UMIYJIbC CHJIB,
MexaHHuyeckas paboTa M MOIIHOCTb, NOTEHLHUAlbHAs JHEPrusl Teia, MOJHSATOrO Haj
MOBEPXHOCTBKO 3€MJIM, IIOTCHIMAIbHASI DHEPrUs CXKATOW MPYKUHBI, KUHETUYECKAS
SHEprus, MoJHasi MEXaHUYecKasi SHEPrus, Mepruo/ U 4acToTa KojJeOaHUuM, AJTMHA BOJIHBL,
I'POMKOCTB 3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, MOKa3aTelb MPEIOMIICHHS Cpelibl),
IIpU ONMUCAHUM TPaBUIBHO TPAKTOBAaTh (M3MUYECKUN CMBICT MCIIOJNb3YyEMbIX BEJIUYMH,
0003HAYCHHUS] U €IMHUIIBI (PU3UYECKUX BEIHYWH, HAXOIUTh (POPMYIBI, CBS3BIBAIOIINE
JNaHHYI0 (GU3MYECKYIO BEJIMYUHY C JPYTMMU BEIHMYMHAMH, CTPOUTH TpapuKu U3y4EeHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEIUYMH;

XapaKTepu30BaTh CBOICTBa Tell, (U3MUECKUE SIBICHUS U MPOIECCHI, MUCMHOJIb3Ysl 3aKOH
COXpAHEHUs SHEPIHM, 3aKOH BCEMHUPHOTO TATOTEHHWsI, NPUHLHII CYNEPHO3ULUU CHUII,
MPUHIUI OTHOCHUTENIBHOCTH ['anmunes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHUsI MUMITYJIbCa,
3aKOHBI OTPAKEHUS U IPEJTOMIICHUS CBETA, 3aKOHBI COXPAaHEHHUSI 3apSA0BOT0 U MacCOBOTO
YHCel MPH SACPHBIX PEaKIUsAX, MPU ITOM JIaBaTh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA U
3alMUChIBaTh €0 MaTEMaTUYECKOE BBIPAKEHHUE;

OOBSICHATH (PU3NUECKUE MPOLIECCH M CBOMCTBA TEJI, B TOM YUCIIE M B KOHTEKCTE CUTYAIHH
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH MPUUYUHHO--CIEICTBEHHBIE CBS3H,



CTPOUTH O0BSICHEHHE U3 2—3 JIOTUYECKUX IIaroB ¢ OMOPOi Ha 2—3 M3y4EeHHBIX CBOMCTBA
(bu3nYecKuX sIBICHUH, GU3NYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemars pacuéTHbIe 3a/1a4M (ONUPAIOIIMECS HA CUCTEMY M3 2—3 ypaBHEHUI), HUCIONb3Y
3aKOHBI U ()OPMYIIbI, CBA3BIBAIOLINE (PU3UUECKHE BEIMUUHBI: HA OCHOBE aHAJIN3a YCIOBUS
3aJjaud 3alHChIBaTh KPAaTKOE YCIIOBHE, BBIABISATH HEAOCTAIOIIUME WM H30BITOYHBIC
JaHHbIe, BBIOMPATh 3aKOHBI U (HOPMyJIbl, HEOOXOAMMBIE Ul pPELIEHUs, NPOBOAUTH
pacy€Thl U OLIEHUBATH PEATUCTUYHOCTD MOJYYCHHOTO 3HAUCHHSI (PU3MUECKON BETMUHHBI,
pacro3HaBaTh IPOOJIEMbI, KOTOPbIE MOYKHO PEIINUTh MPHU MOMOLIM (PU3NYECKUX METOJIOB,
UCIOJNb3ysl OINUCaHME MCCIENOBAHUA, BBIICIATh IPOBEPSIEMOE  IPENIOJIOKEHHUE,
OLICHUBATh TPABWIBHOCTh TMOPSAIKA MPOBEACHUS WCCIEAOBAHMS, JIeNaTh BbIBOJHI,
MHTEPIPETHUPOBATH PE3Y/bTaThl HAOIOAEHUHN U OIBITOB;

MIPOBOJIUTH OMBITHI IO HAOIIOJCHUIO (PU3MUECKUX SBJICHUN WM (PU3NIECKUX CBOUCTB TEJ
(u3y4eHue BTOpOro 3akoHa HBIOTOHA, 3aKOHA COXPAHEHUS SHEPTHH, 3aBUCHUMOCTD
nepuoJia KojebaHuil Npy>KUHHOIO MasTHUKA OT Macchl rpy3a U >KECTKOCTU NPYKUHBI U
HE3aBUCHMOCTh OT aMIUIMTYIbl MAJIBIX KOJICOaHWH, TMPSIMOIUHEHHOE PaclpOCTpaHEHHE
CBETa, pa3lioKeHUe OeJIoro CBeTa B CIEKTP, U3yYEHHE CBOMCTB M300pa)KeHHsI B IIJIOCKOM
3epKajie M CBOMCTB H300pakKeHHUsl IMpeAMeTa B COOMpAONIeH JHMH3e, HaOMI0ICHUE
CIUIOLIHBIX U JMHEHYATBIX CIIEKTPOB U3JyYEHHS): CAMOCTOSTENbHO COOMPATh YCTAaHOBKY
u3 M30BITOYHOTO Habopa 00OpYIOBAaHHUS, ONMUCHIBATH XOJ OMbBITA M €r0 PE3yJbTaThl,
(opMyIMpOBATH BBIBOABI;

MPOBOJUTH TPH HEOOXOAWMOCTH CEpPHI0 TPSMBIX W3MEPEHHH, ONpEAeyss cpenHee
3HaUEHUE HU3MepsAeMOl BeauMuMHbI ((POKYCHOE paccTOsHUE COOMparolel JIMH3bI),
000CHOBBIBaTh BHIOOP crioco0a U3MepeHHst (M3MEpUTENILHOTO TpUbopa);

MPOBOJIUTH HCCIIENOBAaHUE 3aBHUCHUMOCTEH (DM3MYECKHX BEIMYMH C HCIOJIH30BAHUEM
MPSIMBIX U3MEPEHHH (3aBUCHMOCTh ITyTH OT BPEMEHH TIPU PaBHOYCKOPEHHOM JBM)KCHUH
0e3 HayalbHOM CKOpPOCTH, Mepuojia KoieOaHU MaTeMaTHYecKOro MasTHUKA OT JUIMHBI
HUTH, 3aBUCHMOCTH YTJIa OTPAXKCHHUSI CBETA OT yIila MaJeHUs W yria MPeIOMJICHHUS OT
yrila MajeHus]): IUIaHUPOBATh MCCIIEOBAHUE, CAaMOCTOSTENIBHO COOMpaTh YCTAaHOBKY,
(buKCUpOBaTh Pe3yIbTAaThl TMOJYYCHHOW 3aBHCUMOCTH (H3MYECKUX BEIMYMH B BHIEC
TabIUI ¥ TpaMKOB, JeNaTh BEIBOJBI IO Pe3yJIbTaTaM MCCIIE0BaHMS;

MPOBOJIUTh KOCBEHHBIE W3MepeHHs (U3NYECKUX BEIHYUH (CPEmHsss CKOPOCTh U
YCKOpPEHHE Tella MPU PaBHOYCKOPEHHOM JBM)KEHUH, YCKOPEHHE CBOOOIHOTO IaJCHHUS,
KECTKOCTh MPYXUHBI, KOI(D(UIMEHT TpeHUs CKONbXKEHMs, MeXaHHueckas pabora u
MOIITHOCTh, YaCTOTa ¥ MEPUOJ KOJIeOaHMd MaTEMaTHYECKOTO U MPYXHHHOTO MAasTHUKOB,
OINTHYECKasi CUJIa COOMPAIOLIEH JIMH3bI, paJIMOAKTUBHBIN (OH): MIAHUPOBATH U3MEPEHUS,
coOMpaTh OKCIIEPUMEHTAFHYIO YCTAaHOBKY W  BBHINOJNHATH HW3MEPEHUS, CIEIys
NPE/UIOKEHHOW HMHCTPYKLUH, BBIUUCIATh 3HAYCHHE BEJIWYMHBI W aHAIM3HPOBATH
MOJTyYCHHBIE PE3YJIbTATHI C YIETOM 33JaHHOH ITOTPEITHOCTH H3MEPEHHIA;

coOmogaTh TMpaBWia TEXHUKUM Oe30macHOCTH TNpu  pabore ¢ JabOpaTOpHBIM
00opynoBaHUEM;

pa3nnyaTh OCHOBHBIE TIPU3HAKU H3YYCHHBIX (PU3UUECKUX MOJIENICH: MaTepralbHas TOUKa,
a0COIOTHO TBEP/IOE TENO, TOUEUHBII UCTOYHUK CBETa, JIy4, TOHKas JIMH3a, TUIaHETapHas
MOJIENTb aTOMa, HyKJIIOHHAsI MOJIENTb aTOMHOTO SI/1pa;

XapaKTepu30BaTh MPUHLHUIIBI JEHCTBUS N3YUYEHHBIX MPHUOOPOB M TEXHHUUYECKUX YCTPOHCTB
C OMOpPOH Ha WX ONMUCAHMA (B TOM YUCIE: CIIUIAOMETP, JATUYUKHU TOJIOKEHUS, PACCTOSHUS
U YCKOPEHUSs, pakeTa, 3XO0JO0T, OYKH, MEepPUCKoI, (GoToannapaT, ONTHYECKUE CBETOBOBI,
CIIEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), HCIONB3ysS 3HAHUS O CBOMCTBaX
(hbU3UYECKUX SBJICHUN U HEOOX0AUMbIe (PU3UIECKHNE 3aKOHOMEPHOCTH;

UCIOJB30BATh CXEMbl U CXEMAaTHYHbIE PUCYHKH H3YYCHHBIX TEXHHUYECKHX YCTPOWCTB,
M3MEPUTENBHBIX NPUOOPOB W TEXHOJOIMYECKHX IPOLIECCOB TNPHU pEIIeHUH YyueOHO--



MPAKTUYECKUX 3a/1a4, ONTHYECKUE CXEMbI JJISi MOCTPOEHUS HM300paXeHUH B IIOCKOM
3epKajie ¥ coouparouieil TuH3e;

OPUBOAUTH THpHUMEPHl (HAXOMUTh HMH(POPMAIIMIO O TpUMepax) MPAKTHYECKOTO
UCIOJIb30BaHUsl (PU3UYECKUX 3HAHWM B TMOBCEIHEBHON KHU3HU [UId OOecreueHUs
0e30macHOCTH Tpu oOOpamieHuH ¢ npudopaMH W TEXHUYECKHMMHU YCTpOWCTBaMH,
COXPaHEHHUS 30POBbs M COONIIOICHUS HOPM 3KOJIOTUYECKOTO TIOBEJICHUS B OKPY KaIOIIEei
cpene;

OCYIIECTBIATh MOMCK HHGpopmanuu Qusudeckoro coaepxkanuss B HHrepHere,
CaMOCTOSITENNbHO (OPMYIUPYs TOUCKOBBIM 3ampoc, HAXOAWTh IIYTH OIpPEAeTICHUS
JOCTOBEPHOCTH TOJYYCHHOH WH(POpPMAIMM HAa OCHOBE HWMEIONUXCS 3HAaHWHA U
JOTIOJIHUTEIbHBIX UCTOYHHUKOB;

WCIOJIb30BATh TPU BBIOJHEHUM YYEOHBIX 33JaHUN HAyYHO--TIONMYJSIPHYIO JIUTEPATypy
(bU3NIECKOTO CO/IepIKaHus, CIIPABOYHBIE MaTepHAIIb, pecypchl cetu VHTepHeT, BiIaaeTh
npuéMaMu KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHusl HHPOPMAIMH U3 OIJHOU
3HAKOBOM CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHbIC MHUCHbMEHHBIC U YCTHBIE COOOIIEHUSI HA OCHOBE MH(OpPMALIUU U3
HECKOJIbKUX HCTOYHUKOB (DU3UYECKOTO COACpX aHHs, MyOJMYHO MPEICTaBIATH
pe3ysibTaThl MPOEKTHOM WJIM HUCCIIEJOBATEIbCKON NEATENbHOCTH, MPU 3TOM TI'PaMOTHO
WCIIOJIb30BaTh M3yUYEHHBIM TMOHATUHHBIA amnmapaT H3y4aeMmoro pasjuena (U3NKA |
COINPOBOXAATh BBICTYIJIEHUE MIpE3CHTalMEed ¢ Y4ETOM OCOOEHHOCTEH ayIuTOpUU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

No Paznen [Iporpamma BociuTaHust Pacnpenenenue | Uroro
m/ YacoB M0 MPEAMETY 3a
n «puszuka» Kypc
7 8 9
KJIacC | KJIacc | Kjacc
1. | ®usuka u e€ ponb | 1.YcranoriaeHue JIOBEPUTEIIBHBIX 6 6
B MO3HAHUM | OTHOIICHUN MEXIy IMeJarornuecKuM
OKPYKArOIIEeTo pabOTHUKOM U ydalIumcsl.
MHPA 2. IobOyxneHue ydamuxcsi coOI0IaTh
2. | IlepBoHavanpHble | HA  ypOKe  OOIIECHPUHSATHIE  HOMBI 5 5
CBEICHUS O | MOBeJICHNS,  TPHHIHUILI  y4eOHOU
CTPOCHUHU JUCIUILTAHBL U CAMOOPTaHU3aIUH.
BEIIECTBA 3. IlpuBneuyeHne BHUMAHUS YYaIIUXCS
3. | JiBwkenue ¥ | K IGHHOCTHOMY acIleKTy h3y4aembIX Ha | 21 21
B3aMMOJCICTBHE YpOKax sBIICHWUH, OpraHu3alus WX
Tel paboTel C TONyYyaeMoOll Ha ypoke
4. | JlaBneHue COIIMAIBHO 3HAYUMOUN HWH(OpMaIuen, 21 21
TBEPIBIX Ten, | MHUIIMUpOBaHHE €€  0OCYKIeHHs,
)KI/II[KOCTGI‘/‘I U | BBICKA3bIBaAHUA ydyaluMucsd CBOCTO
rasos MHEHUSI 1O €€ TOBOIYy, BBIPAOOTKHU
5. | Pa6oTa 1 | CBOETO K HEH OTHOIICHHUS 11 12
MOIITHOCTb. 4.1lpumeHenue Ha YpOKe
DHeprus UHTEPAKTUBHBIX  (GopM  paboOTBl  C
6. | TemmoBsie yUYaIIUMHUCS: HUHTEIEKTyallbHBIX UIP, 28 28
SIBIICHHS JUCKYCCUH, pabOTHI B Mapax.
7. | Dnexrpuueckue u | O-OpraHusanus medCcTBa 36 37
MArHUTHEIE MOTHBUPOBAHHBIX W JIPYAHUPOBAHHBIX
SIBJICHMS yyaluxcs HaJ HUX HEyCHeBaIOIIMMHU
8. | Mexanuueckue OMTHOKJIACCHUKAMH. 40 40
SRICHS 6. UVaunuupoBaHWe U  TMOAJAEPKKA
9. | Mexanuucckue HCCIIEI0BATENbCKOMN NEeSATETLHOCTH 15 15
S P | YHallUXcs B paMKax peanu3alud MMM
BOJIHEI WHIUBUTYATBHBIX " IPYIIITOBBIX
10. | DnexTpomarauTHO | ACC/IEOBATENLCKHUX MPOEKTOB. 6 6
e noiie u
AIIEKTPOMATrHUTHBI
€ BOJIHBI
11. | CsetoBbIe 15 15
SIBIICHUS
12. | KBanToBbIE 17 17
SIBIICHUS
13. | [ToBTOpPUTENBHO- 4 4
00001Iaronmi
MOJTyJIb
14. | Pezeps 4 4 5 13
Uroro 68 68 102 238




HpaKTI/I‘{CCKaH qaCTb

KonTponbHbie paboThl

JlaGopaTopHbie pabOTHI

JlaGopaTopHble ONBITHI

7 xnacc 3 8 15
8 Kiacc 3 13 15
9 xiacc 3 10 17
HUTOI'O 9 31 a7







