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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa 1o ¢u3KMKe Ha YpOBHE OCHOBHOTO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJOXEHUI M TpeOOBaHUI K pe3ylbTaTaM OCBOCHHsSI Ha 0a30BOM ypOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOll paboueld mporpamMmbl BocnuTaHus W KoHIENmu mpenojaBaHus y4eOHOTO
npeaMera «Pusukay.
Copepxanue  mporpaMMmbl 1o (u3MKe — HampaBieHO  Ha  (OpMHUpOBaHHE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTU OOYYAIOIIMXCS W OpraHu3aluio Hu3ydeHus (U3UKH Ha
JeSITeIbHOCTHON ocHOBe. B mporpamMme mo ¢u3uKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmuzanuu  TpeboBanuit PI'OC OOO K mIaHUPYEMbIM JIMYHOCTHBIM U
METamnpeIMETHbIM  pe3yibTaraM  OOydeHHs, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX Y4EOHBIX IPEIMETOB Ha YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHMs.
[IporpammMa 1o ¢u3MKe yCTaHABIMBAET pacHpeAciicHre y4yeOHOro MaTepualia 1o rojam
o0ydeHust (1Mo Kjiaccam), NpeajgaractT MPUMEPHYIO I[OCIEI0BATEIbHOCTh HM3YYCHHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJCpKaHUS U Y4ETe BO3PACTHBIX
0COOCHHOCTEH 00yYaroMINXCS.
[Tporpamma no usuke pazpaboTaHa ¢ HETbIO OKa3aHUS METOAMYECKON TOMOIIY YIUTEITIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
Ou3MKa SBISIETCA CUCTEMOOOPA3YIOLIUM JJIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJNIbKY (PU3MYECKHe 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB U SIBJICHHM, M3y4aeMbIX XUMUEH,
Ouonoruelt, actpoHoMuei M GU3NIecKoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHUpa, TPEAOCTABISICT HamOoiee SICHble 00pa3lbl MPUMEHEHHsS HAyYHOTO METO/a
MO3HAHUs, TO €CTh CII0C00a MOMYYEHHUs JOCTOBEPHBIX 3HAHUH O MUE.
OpHa M3 IIaBHBIX 33Ja4 (U3MUECKOro o0pa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIPAaMOTHOCTM M HHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuyenne ¢u3nku Ha 0a30BOM YpOBHE IIpENIoyiaraeT OBJAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAyUYHYI0 TPAMOTHOCTBD:
® HAy4YHO OOBACHATH SIBJICHUS,
® OIIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHMS;
® MHTEPHPETUPOBATH JAHHBIE U MCIOJIb30BaThb HAy4YHBIE JOKA3aTEJIbCTBA MJIS
MOJIyYEHUs BBIBOJIOB.
[lenu wm3yueHust (QU3MKM HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs ONpEAETCHbI B
Konuenmuu npenogaBanus yuebHoro npeamera «Pusuka» B 00pa3oBaTENbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepanuu, pealu3yoOIUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrpaMMbl,
yTBepxkI€HHONU pemeHneM Komnernn MunucTteperBa npocsemenuss Poccuiickonn @enepannn
(mpotokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).
Henun nzyvyenus pU3NKH:
e npuoOpeTeHHe HHTEepeca M CTpeMJIeHHs OOydaloluXcsi K HaydHOMY H3y4EHHUIO
MPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

® pa3BUTHE TPEJCTABIEHUH O HAyYHOM MeETOJ€ TO3HaHUS U (popMHupoBaHHE
HCCJIEIOBATEILCKOTO OTHOIIECHUS K OKPYXKAIOIIUM SIBICHUSM;

e (QopmHupoBaHHE HAYYHOIO MHUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHHs] OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (PU3UKH;



e (QopmupoBaHuE NPEACTABICHUN O pOoNH (PU3UKU U1 PA3BUTUS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIi;

® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymeld npodeccnoHaIbHON
NEeSITEIbBHOCTH, CBSI3aHHOM ¢ (pU3MKOI, MOATOTOBKA K JalbHEHIIEeMY 00yYeHHIO B 3TOM
HarpaBJICHUH.

JocTmwkenne STHX Ieneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOIIEro

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONUX 3a1a4:

e npuoOpeTeHHe 3HaHUM O JUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXAHUYECKUX,
TEIUIOBBIX, AJIEKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

e npuoOpeTeHHe YMEHUH ONUCHIBATH U OOBACHATH (U3UYECKUE SIBICHUSA C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;

® OCBOCHHE METOJIOB PELICHHUS TNPOCTEHINNX pacu€THBIX 337a4 C HCHOJIb30BAHUEM
busznyecKux Mojenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

e pa3BUTHEC YyMCHUW HAOMIOJATh MPHUPOJHBIC SBICHUS ¥  BBIIOTHATH  OIBITHI,
nabopaTtopHble PaOOTHl W SKCIIEPUMEHTAJbHBIE HCCIENIOBAHUS C HCIIOJIb30BAHUEM
WU3MEPUTEIIBHBIX TPHOOPOB;

® OCBOCHHE TPUEMOB PabOTHI ¢ WHPOpPMAIHUEH (U3HUECKOTO COJCPIKAHUS, BKIFOYAS
WH(POPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHAIU3 W KPUTHYECKOE
OlLICHUBaHKE WH(OPMALIUU;

® 3HAKOMCTBO CcO cepamu IpodhecCHOHATBLHON AESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMHU, OCHOBAHHBIMH Ha JOCTHUKEHHIX (PU3MUECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 4acoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kitacce — 102 yvaca (3 yaca B HefIeni0).

CogepxaHue IIKOJIBHOTO Kypca (GU3HKHU JTOJDKHO OBITh OPUEHTUPOBAHO HA (HOPMUPOBAHHE
HAyYHOTO MUPOBO33PEHUS U 03HAKOMJICHHE yUaIlIUXCsl C METOIaMU HAyYHOTO TIO3HAHMUSI
OKPY’KaIOMIET0 MUPA, a TAaKXKe ¢ PU3NISCKUMHU OCHOBAMHU COBPEMEHHOTO TIPOU3BO/ICTBA,
TEXHUKH U OBITOBOTO OKpYkeHHs uenoBeka. s atoro uz YACTU hopmupyeMoit yuacTHUKaMuU
o0Opa3oBaTenbHbIX OTHOIICHUH, B ydeOHOM mane ['bBOY «cpeansis mkoma Ne 38 r.o.
Mapuynoss» BbIAENIEHO elle 10 OJHOM Yacy B 7 U 8§ Kiaccax.

B cBsi3u ¢ 3THM aHHAS TporpaMMa IpeAronaraet n3ydenne pusznku B 7 kiaacce — 102
yaca (3 gaca B Hezient0), B 8 kiacce — 102 yaca (3 yaca B Hezgento), B 9 kiacce — 102 yaca (3 yaca
B HEJIEINIO).

[Ipennaraemslii B mporpamme 1o Gusuke nepeyeHs J1adopaTOpHbIX padOT U OMBITOB HOCHUT
PEKOMEHIaTENbHBIN XapakTep.



COJAEP)KAHUE OBYYEHUA
7 KUIIACC

Pazgen 1. ®u3nka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npuponasl. GU3NYECKUE SBICHUSA: MEXAHUYECKUE,
TEIUIOBBIE, AIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbBL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MNpudOpHI.
[TorpemnocTs u3mMepeHuii. MexxayHapoaHas CUCTEMA €IUHMUII.

Kak ¢u3uka u apyrue ecrecTBEHHbIE HAyKH H3ydaroT mpupony. EcTecTBeHHO-Hay4dHBIN
METOJl IO3HaHWs: HaOJIIOJEHHE, IIOCTAHOBKA HAy4YHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OObsACHeHHE HalmonaeMoro spiueHus. OmnucaHue
(bu3NYECKUX SIBICHUN C TTOMOIIBIO MOJIENIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, 3JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

2. ®usnueckue nNpubOpsl U IpoUeaAypa NPSAMbIX U3MEPEHUN aHATOTOBBIM M LU(POBBIM

puoOpOM.

Jlabopamopnwvie pabomot u onvimel.

1. Ompenenenue HEHBI JEICHUS IIKAIBI U3MEPHUTEIBHOTO MPHOopa.

N3mepenne pacCcTOsTHU.

3. UMsmepenue o0bEMa KUIKOCTU U TBEPJOTO TENA.
4. OmnpeneneHue pa3MepoB MaJlbIX TEIL.
5. HsmepeHue TtemmepaTypbl IIpU IIOMOIIM >KMIKOCTHOIO TEPMOMETpa M JaT4uKa

TEMIEPATypHI.
6. IlpoBenenme wmccineqOBaHMS TO TPOBEPKE THIOTE3BI: JATBHOCTH MMOJIETA MIAPHKA,
NYIIEHHOTO TOPU30HTAIEHO, TEM OOJIbIIE, YeM OOJIbIIE BHICOTA ITYCKa.

Pa3nes 2. [leppoHavyaibHbIe CBEICHHA O CTPOCHHMH BeILECTBA.

CtpoeHue BelIeCTBA: aTOMbl U MOJEKYNbl, MX pa3Mepbl. OMBITH, JAOKa3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JlBmkenne dacTui] BemiectBa. CBSI3b CKOPOCTH JIBMIKCHHS YACTHI[ C TEMIICPATypOM.
bpoynoBckoe nBuxkenue, auddysus. BzanMopelicTBHe dYacTHIl BEHIECTBA: MPHUTSHKEHUE U
OTTaJKUBaHUE.

ArperaTHple COCTOSIHMSI BEIIECTBA: CTPOCHHE Ta30B, IKHJAKOCTEH ©  TBEPMIBIX
(KpHCTAUTMYECKUX) Teld. B3aMMOCBSA3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX M WX aTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHhIX COCTOSIHUMN
BOJIBI.

Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JBHKEHUS.

2. HaGmoaenue muddy3un.

3. HaGmronenue siBieHUiA, OOBSICHSIOMIMXCS MPUTSHDKEHUEM MU OTTAKMBAHUEM YaCTHI]

BEIIIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. OrmeHka guamMeTpa aToMa METOAO0M PSIOB (C UCIOIB30BaHueEM GoTorpaduii).

2. OnbITHI 10 HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS TA30B.

3. OmnbITh IO OOHAPYKEHUIO ACUCTBHS CHII MOJIEKYIISIPHOTO MPUTSIKECHUS.



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

Mexanuueckoe JBUKeHHE. PaBHOMEpHOE M HepaBHOMEpHOE JBHKeHHE. CKOpPOCTb.
Cpenssist CKopoCTb ITPY HEPAaBHOMEPHOM JBMKEHUM. Pacy€r myTH v BpeMEHU IBUKEHUSI.

SBneHue wmHepuMH. 3aKOH HMHepUuHU. B3aumoneicTBuEe Teln Kak IpUYMHA H3MCHECHHS
CKOPOCTH IBMXK€HHUsS Tel. Macca kak Mepa mHepTHOCTH Tena. IlnorHocts BemecrtBa. CBs3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BEMA BEIIECTBA.

Cuna kak XxapakrepucTuka B3aumojeiicTBus ten. Cuiia ynpyroctd M 3akoH ['yka.
H3mepeHue Ccwiibl ¢ NMOMOLIBIO JWHAMOMETpa. SIBieHue TaroreHus u cuwia Tspkectu. Cuia
TSDKECTH Ha Ipyrux IuiaHerax. Bec rtema. HeBecomocTs. CiiojkeHue CHII, HalIpaBJICHHBIX I10
onHOI npsimoil. PaBHozelicTBytontas cui. Cuna TpeHus. TpeHne CKOJIbKEHUSI U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

1. HaGmoeHne MeXaHu4ecKoro JIBUKEHHUs Tea.

2. H3mepeHne CKOPOCTH NPSAMOJIMHENHOIO JBUKEHUS.

3. HalGmroneHue siBneHUS MHEPLIUU.

4. HalGnroneHue u3BMEHEHHs! CKOPOCTH MIPU B3aMMOJICHCTBHUH TEIl.
5. CpaBHEHME Macc 110 B3aUMOJICHCTBUIO TEIL.

CrnoxeHue cuil, HallpaBJIEHHBIX 110 OJJHOM MPSMOH.

Jlabopamopnwsie pabomot u onvimeol.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOIO JBM)KEHHUS (LIapuKa B KMJIKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiajiee).

2. OmnpeneneHue cpenHeil CKOPOCTH CKOJIbXKEHUs Opycka WM LIapuKa MO HaKJIOHHOMN
IUIOCKOCTH.

3. Ompenenenue MIOTHOCTH TBEPOTO TeEa.

4. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb pacTsDKeHUs (Aedopmanuu) NpyKUHBI OT
MIPUJIOKEHHOMN CHJIBI.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHHS OT Beca Tejla U
XapakTepa COIPUKACAIOUINXCS TOBEPXHOCTEH.

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

JaBnenue. CriocoObl yMEHbBIIIEHUS U YBETTMUEHUS JaBieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JIaBJIEHUs ra3a oT 00béMa, Temieparypsl. [lepenada naBneHust TBEPIBIMU TEIAMHU, KHUIKOCTSIMU
u razamu. 3akoH Ilackans. ITHeBMaTHyeckue MaldHbL. 3aBUCUMOCTb JABJIEHUS JKUAKOCTH OT
ryounsl.  ['mppocratmueckuit  mapagokc. CooOmatomuecss cocyabl.  ['mapaBianueckue
MEXaHU3MBI.

Atmocdepa 3emnn U aTMocdepHoe AaBieHHE. [IpUUMHBI CyIIECTBOBAHUS BO3IYLIHOMN
obonouku 3emnu. OnbiTr Toppuueru. M3mepeHue arMocepHOro AaBieHUs. 3aBUCHUMOCTb
atMoc(epHOro JaBiieHHS OT BBICOTHI HaJa YypoBHeM Mops. [Ipubopsl 11 wu3MepeHus
aTMOC(hEpHOTO JTaBJICHHUS.

JleiicTBuE XUIKOCTH U ra3a Ha Morpykx€HHOE B HUX Teso. BrlTankuparomas (apxume1oBa)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnasanue.

Hemoncmpayuu.

1. 3aBHCHMOCTbH JaBJIEHUS T'a3a OT TEMIIEPATYPBHI.

2. Tlepenaua naBneHus )KMIKOCTBIO U Ta30M.

3. Coolmaronmecs CoCy/bl.

4. T'mapaBiryecKui mpecc.



[IposiBneHue necTBUss aTMOCHEPHOTO TaBJICHHUS.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CHJIBI OT 00bEMa MOTPYKEHHOM dYacTW Tena |
IJIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAJIKMBAIOILEH CUJIbI BECY BHITECHEHHON KUAKOCTH.

VYcnoBue miiaBaHWs TeN: IUIABaHUE WIM IMOTPY>KEHHE Tell B 3aBUCUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopuvie pabomsl u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOH B KUAKOCTb
YacTH TeJna.

OnpeneneHre BBITAJKUBAIOIIEH CHIIbI, JCUCTBYIOIIEH HA TEJNO, MOrPYKEHHOE B
KUIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAKOIIECH CHIBL, JACUCTBYIOLIEH Ha TeEJIO B
XKUJKOCTH, OT Macchl Tela.

OneIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD BBITAJIKHUBAIOIIEH CHJIBI, AEUCTBYIOLIEH Ha
TEJIO B XKMJKOCTH, OT 00bEMa NOTPYKEHHON B JKUAKOCTh YaCTU TeJa U OT MJIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeoMerpa WM KOHCTPYUPOBAHHE JIOAKUM M ONpereseHue eé
Ipy30I0AbEMHOCTH.

Paszgea 5. Pa6ora u MOIIHOCTH. JHEPrus.

Mexanundeckas pabora. MOIIHOCTb.

[IpocThie MeXaHM3MBI: pbIuar, OJIOK, HAKJIOHHAs TUIOCKOCTh. I[IpaBmio paBHOBecHs
pbruara. [IlpumeHeHue mpaBmiia paBHOBECHUS phluara K OJIOKY. «30JI0TO€ MPABHUIIO» MEXaHUKH.
KIIJI nmpocTbix MexaHu3MoB. [IpocTbie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanudeckas sHeprus. KuHeTnmueckas M mNOTeHUMalbHas »sHeprus. [IpeBpamienue
OJIHOTO BH/Ia MEXaHUUYECKOW SHEPTUH B IPYroil. 3aKOH COXPAHEHHS YHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1.

[TprMepbl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie padomol u onvimel.

1. Omnpenenenue pabOTHl CUJIBI TPEHUS MPU PABHOMEPHOM [BIWKEHUHM Tela IO
TOPU30HTAIILHON TOBEPXHOCTH.
2. Hccnenosanue yciaoBUM paBHOBECHS pblyara.
3. HMsmepenne KI1/] HakIOHHON MIOCKOCTH.
4. H3yyeHue 3aKOHA COXPAHEHUS MEXAHUYECKOW DHEPIUH.
8 KUIACC

Pa3zgen 6. TensioBbIe IBJICHUA.
OCHOBHBIE TTOJIOKEHUS MOJIEKYISIPHO--KMHETHYECKOM TEOpUU CTPOEHUs BellecTBa. Macca

M pa3Mepbl aTOMOB H MoJieKyd. OmbIThl, MOATBEPXKAAIOIIAE OCHOBHBIE TOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKON TEOPHH.

Monenu TBEPIOTO, KHUIKOTO M Ta3000pa3HOTO COCTOSHUHN BelecTBa. Kpucramimueckue u
amop¢usbie Tena. OOBsCHEHUE CBOMCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUMN
MOJIEKYJISIPHO--KUHETUYECKOW Teopur. CMauWBaHUE W KaNWUIApHbIC SABJIEHUA. TemioBoe
paclIMpEeHHe U CHKaTHUe.



Temneparypa. CBs3b TeMIEpaTypbl CO CKOPOCTBIO TEIUJIOBOTO JABW)KEHHUS YacTHL.
Buytpennsis sHeprusi. CrnocoObl W3MEHEHHMsS BHYTPEHHEW OSHEprum: Terionepenada u
coBepieHue padoThl. Bupl Temonepeaayu: TeIONPOBOIHOCTh, KOHBEKIIHS, U3TyYECHHUE.

KonuuecTBo TemnoThl. YaenbHas TEIIOEMKOCTh BellecTBa. TermnooOMeH U TerioBoe
paBHOBecHue. YpaBHEHHE TeruioBoro Oananca. IlnaBneHue um oTBepAeBaHUE KPUCTAILTUYECKHX
BEIIECTB. YIenbHas Teriora ruiaBieHus. [lapooOpa3oBanwe W KoHJeHcamws. lcnapeHue.
Kunenne. YnenpHast Temiora napooOpa3oBaHUs. 3aBHCUMOCTh TEMIEpATypbl KHUIIEHUS OT
aTMoc(epHOro JaBIeHHUS.

BnaxnocTs Bo3ayXa.

OHeprus TOIIMBA. Y IeJbHAas TEIUIOTAa CrOPaHMsL.

[Mpunmunsr pabdotel TermoBbix asurareneit KIIJ TemmoBoro aBurarens. TemoBbie
JIBUTATEIH U 3alIUTa OKPYKaroLeH Cpeibl.

3aKOH COXpaHEHUs U IPEBPAILEHUS SHEPTUH B TEIUIOBBIX IPOLECCaX.

Hemoncmpayuu.

HabGmronenrne 6poyHOBCKOTO JBUKEHUS.
Habmonenue nuddysun.
Habmtoienue siBieHnii cMauMBaHUsI U KaMWUTSIPHBIX SBICHUH.
Habmtoienue TemnoBoro pacivpeHus Ted.
M3MeHeHne naBiieHus ra3a Ipyu U3MEHEHUH 00bEMa U HarpeBaHUM UJIU OXJIAXKICHUU.
[TpaBuiia u3MepeHus TeMIIEpaTypsbl.
Buae! renonepenaun.
OxJnaxieHue mpu COBEPIICHUH PaOOTHI.
HarpeBanue npu coBepiiieHr# paboThl BHEITHUMH CHUTIAMH.
. CpaBHEHHE TEMIOEMKOCTEN Pa3INYHBIX BEILIECTB.
. Habmoienue xunenus.

WK NOUL R WDNPE
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. HabnroieHue nocTosiHcTBa TeMIEpaTyphl MpH TUIaBIECHUH.

13. Mojenu TEeIIOBLIX IBUTaTeNIE.

Jlabopamopuvie pabomul u onvimol.

1. OnbITHI O OOHAPYKEHUIO NEHCTBHUS CHUJI MOJIEKYJISIPHOTO TPUTSKEHHUSI.
OnbITHI O BhIpAIIMBAaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.

3. OmnbIThl IO HAOJIOIEHUIO TEIUIOBOTO PACHIMPEHUS T'a30B, KUAKOCTEN U TBEPIBIX TEI.
4. OrmpezenieHUe JaBIEHUS BO3ayXa B OAJJIOHE MITIPHUIIA.
5. OmnbITel, JEMOHCTPHUPYIOIINE 3aBUCHMOCTh MaBIICHHS BO3AyXa OT €ro o0béMa u

HarpeBaHus WU OXJIAKICHHUS.

6. IlpoBepka THMOTE3bl JIMHEWHOW 3aBUCHUMOCTH JJMHBI CTOJIOMKA JKHUJIKOCTH B
TEPMOMETPHUUECKOU TPYyOKE OT TeMITepaTyphl.

7. HaGmroneHue n3MeHeHUs] BHYTPEHHEW DHEPTUU Tejla B Pe3yJIbTaTe TeIuionepeaadn 1
paboThl BHEITHHUX CHIL

8. HccnenoBanue sBICHUS TEIIIOOOMEHA TP CMEIIMBAHUH XOJIOIHOM U TOpsSYel BOMBI.

9. OmpeneneHrue KOJUYECTBA TEIUIOTHI, IOJYYCHHOTO BOJIOM MpU TEIUIOOOMEHE C
HarpeThiM METATMYECKUM LIHJIMHAPOM.

10. Onpenenenue yaenbHON TEINIOEMKOCTH BEIIECTBA.

11. ccnenoBanue npolecca UCIapeHusl.

12. OnpeneneHne OTHOCUTEIbHOM BIAKHOCTH BO3/yXa.

13. Onpenenenue yaenbHOM TEIUIOTHI MJIABJICHUS JIbJA.



Pazgen 7. diekTpruyeckne 1 MAarHUTHbIE SIBJICHUS.

Onexrpuzanus Ten. JlBa poja aeKTpUYEeCKUX 3apsiioB. B3aumonelicTBue 3apsyKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aUMOJEHUCTBUS 3apSKEHHBIX TEJ1 OT BEJIMYUHBI
3aps110B U PACCTOSHUS MEXKAY TEIaMH).

Onexrpuueckoe nose. Hanpsox€HHocTs 2nexkTpuueckoro noss. llpuHnun cynepnosunyu
AIIEKTPUYECKHUX I0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3iekTpuueckuil 3apsan. CrpoeHue
atoMa. IIpOBOIHUKY U TUDIIEKTPUKU. 3aKOH COXPAHEHHUS MIEKTPUUYECKOTO 3apsAa.

ONEKTPUYECKUH TOK. YCIOBHMS CYLIECTBOBAHUS JJIEKTPUYECKOrO TOKAa. MCTOYHMKH
IIOCTOSIHHOIO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUUECKUH TOK B )KUJKOCTSX U ra3ax.

Onexrpuueckasd uwenb. Cuna Toka. OneKkTpuyeckoe HampspbkeHue. ComnmpoTuBieHHE
IIPOBOJIHMKA. YJEJIIBHOE CONPOTUBJICHME BemiecTBa. 3akoH Owma Uil ydacTka LEHu.
[TocnenoBarenbHOE U MapajliebHOE COEUHEHUE TPOBOJHUKOB.

Pabota 1 MOLIHOCTD 3JIEKTPUUECKOr0 TOKa. 3akoH Jlxoyns—JleHna. DnekTpuieckue 1enu
U MIOTPeOUTENHN AIIEKTPUUYECKOM 3Hepruu B ObITy. KopoTkoe 3amMbIkaHue.

ITocrositHHBIE MarHuThHl. B3auMozaelcTBHE IOCTOSHHBIX MAarHUTOB. MarHuTHoe moJe.
MarunuTtHOe 1oJie 3eMJIU U ero 3HaYeHue Jist )Kku3HU Ha 3emiie. OnbiT Opcrena.MaruutHoe mnosie
ANEKTPUYECKOTO TOKa. [[puMeHeHne 3JIeKTPOMarHuToB B TEXHUKE. [[eliCTBME MarHUTHOTO MOJIS
Ha IPOBOJHUK C TOKOM. OJEKTPOJABHUIaTelb IOCTOSHHOTO ToKa. Mcmosb3oBaHue
JNEKTPOABUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoM  uHAykuuu. IlpaBuno  JleHua.
OnextporeHeparop. CrocoObl MONyYEHHs] AJIEKTPUUECKOM HHEPTUU. ODIIEKTPOCTAHLIUU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.

JIBa posa aNEeKTpUYECKUX 3aps/10B U B3aUMOJICHCTBUE 3apSKEHHBIX Tell.
YCTpoUCTBO U IEHCTBHE 3IEKTPOCKOIIA.

OneKTpocTaTU4eCcKast UHIYKIIHSL.

3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apPsI0B.

[TpOBOAHMKY U TUDIIEKTPUKH.

MonenpoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUECKOTO TOJIS.

M cTOYHMKH ITOCTOSIHHOTO TOKA.

W Nk WN R

JleficTBHS 2EKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B )KUJKOCTH.
. I'a30BBIi1 pa3psn.
. I3mepeHne Cuitbl TOKa aMIEPMETPOM.
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. I/ISMepeHI/Ie QJICKTPHUYCCKOI'0 HAMIPAKCHUSA BOJIBTMCTPOM.

=
H

. PeoctaTt 1 marasuH conpoTUBICHUN.
. B3aumopeiicTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOXXHOCTH pa3/I€JICHMs TOJIFOCOB MAarHUTA.

N
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. MO,Z[CJII/IpOBaHI/IC MAarHUTHBIX HOJEH MOCTOSHHBIX MarHUTOB.

=
oo

. OnbIT OpcTena.

=
Yo

. MarauTHoe moJje Toka. JJIeKTPOMAarHurT.
. JleficTBue MarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM.

N
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21.
22.
23.
24.
25.

OEeKTpOIBUTATENb TOCTOSIHHOTO TOKA.

HccenenoBanue siBJICHUS YIEKTPOMArHUTHON UHAYKIUH.

Oneitel Dapanes.

3aBUCUMOCTb HAIIPABIEHUS HHAYKIIMOHHOIO TOKA OT YCJIOBUIN €ro BO3HUKHOBEHHS.
OJeKTporeHepaTop NOCTOSIHHOTO TOKa.

Jlabopamopuwvie padbomovt u onvimel.

1. OmpbITHI O HAOIOICHHUIO FIEKTPU3ALMH TNl MHIYKIIHMEH U IPH CONPUKOCHOBEHUU.

2. HccnenoBanue 1eWCTBUA AIEKTPUYECKOTO 11011 HA IPOBOAHUKH U TUAJIEKTPUKU.

3. CoOopka u mpoBepka pabOThI AIEKTPUIESCKOM MU MTOCTOSTHHOTO TOKA.

4. W3mepeHue U peryaupoBaHUe CUIIbI TOKA.

5. H3mepeHue u peryinrpoBaHUE HAPSIKECHHUS.

6. lHccnenoBaHue 3aBUCUMOCTH CHJIbI TOKA, UYILETO YE€PE3 PE3UCTOP, OT CONPOTUBIICHUS
pe3UCTOpa U HAIPSKEHMS Ha PE3UCTOpE.

7. OmnbIThl, JAEMOHCTPUPYIOIIKME  3aBHUCUMOCTb  3JEKTPHUYECKOIO  CONPOTHUBIICHUS
MIPOBOJIHUKA OT €ro JUIMHBI, IJIOLIAU IONEPEYHOr0 CEYEHHs U MaTepuara.

8. IIpoBepka mpaBuia CIIOXKEHUS HAIPSIKEHUN MPU IOCIEI0BATEIBHOM COEIUHEHHUU
JIBYX PE3UCTOPOB.

9. IIpoBepka mpaBwiia Jyuisi CUIIBI TOKA IIPU MApaJUIEIIbBHOM COCIMHEHUH PE3UCTOPOB.

10. Onpenenenue pabOTHI AIEKTPUUECKOIO TOKA, UYLLIEr0 YEPE3 PEIUCTOP.

11. OnpeneneHue MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIIEISAEMOM Ha pe3UCTOpE.

12. UccnenoBanue 3aBUCMMOCTH CUJIbI TOKA, UAYLIETO Yepe3 JIAMIIOUKY, OT HaIpsHKEHUS
Ha HEW.

13. Onpenenenne KIIJ] HarpeBaTens.

14. VccnenoBanre MarHUTHOTO B3aUMOJAEHCTBUS ITOCTOSTHHBIX MarHUTOB.

15. 3yyeHre MAarHuTHOTO IOJIsI TOCTOSHHBIX MAarHUTOB NpU UX OOBEAMHEHUU H
pa3JeIeHuN.

16. MccnenoBanue JNCTBUS DJIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIbI B3aUMOIEUCTBUS KAaTYIIKU C TOKOM U
MarHuTa oT CHJIbl TOKa U HaIlPaBJIEHUS TOKA B KaTYIIIKE.

18. M3y4eHue AeMCTBHUSI MArHUTHOTO MOJI HA IIPOBOJIHUK C TOKOM.

19. KoHcTpyHnpoBaHue 1 u3ydeHue paboThl AIEKTPOABUTATENS.

20. N3mepenne KII/] anexTpoaBUraTeIbHON YCTAaHOBKH.

21. OnbITHl 10 HMCCIIEOBAHUIO SIBJIEHMSI DJIEKTPOMArHUTHOM WHAYKLHHU: HCCIEIOBaHUE
M3MEHEHUH 3HAaYeHMsI U HalpaBJIE€HUS MHAYKIIMOHHOTO TOKa.

9 KIIACC

Pa3nen 8. Mexanuveckue siBJICHUS.

Mexanndeckoe aBmkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHUTEIBHOCTh
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOE mpsMoiMHENHOe aBMXKeHue. HepaBHOMepHOe
npsIMOJIMHENHOE ABM>KeHHE. CpenHsss U MIHOBEHHAs CKOpPOCTh Tejla INPH HEPABHOMEPHOM
JBUKECHHH.

VYckopenune. PaBHOyckopeHHOE mpsiMonuHelHoe aBkeHne. CBoOoaHoe nagenue. OnbITh

lamunes.

PaBHOMepHOE nBMXKEHHE MO OKpykHOCTH. [lepuon u wacrora oOpamienus. JluneitHas u
yriaoBasi cKopocTu. LleHTpocTpeMUTENIbHOE YCKOPEHHE.



ITepsoiii 3akoH HeroTona. Bropoii 3akon Hetorona. Tpertuii 3akoH Herorona. [lpuHimn
CYNEPIIO3ULUHU CUIL.

Cuia ympyroctu. 3akoH ['yka. Cuiia TpeHHs: cujla TPEHUs CKOJIbKEHHMSI, CHUJIa TPEHHS
IIOKOSI, JPYTHUE BUBI TPCHHUS.

Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHUsA. YCKOpEHHE CBOOOJHOIO MajeHus.
JBuxenue 1uiaHer Bokpyr Connua. IlepBas kocmmueckas ckopocTs. Heecomocts u
HIEepPErpy3KHU.

PaBHOBecue marepuanabHOM TOUKU. AGCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEpAOro Tena
C 3aKpEIUIEHHOM OChIO BpalieHus. MoMeHT cuibl. LleHTp TsbxecTH.

Nmnynec Tena. M3smenenue umnyinbca. Mmmynsc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

Mexanunueckass pabota ¥ MOIIHOCTb. PaboTa cun TspKecTH, ynpyroctd, TpeHus. CBsi3b
SHepruu U pabotsl. lloTeHuManbHas SHEprusi Tena, MOJHATOrO HaJ IMOBEPXHOCTBIO 3EMIIM.
IToTrenumanbHas 3Heprus cxxaroi npyxxuHsl. Kunertndeckas sHeprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPrUH.

Hemoncmpayuu.

1. HalmroeHne MexaHn4ecKoro JIBUKEHHUS TeJla OTHOCUTEIbHO Pa3HbIX TeJ OTCUETA.

2. CpaBHEHME IIyTE€H U TPAEKTOPUU IBMXKEHUS OJHOTO M TOTO K€ Tejla OTHOCUTEIIbHO
pa3HBIX TEJI OTCUETA.

H3MmepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JIBUKECHUS.

HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOT'O JIBUKEHUS.

HaOGnronenue 1BUXKEHUs Tea 10 OKPYKHOCTH.

Habumonenne MexaHMuecKuX sIBJICHUN, IPOUCXOJAIINX B cucTteMe orcuéra «Temexkar
pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH>)KEHUU OTHOCUTENIBHO KaOuHeTa PU3UKHU.

o v kAW

3aBUCHUMOCTh YCKOPEHHMSI TeJla OT Macchl Tejla U IEUCTBYIONIEH Ha HErO CHUJIBI.

8. HaOmoneHune paBeHCTBA CHII IPU B3aUMOJCHCTBUU TeJl.

9. H3menenue Beca Teia IIpU YCKOPEHHOM JBUYKEHUU.

10. IIepenaya ummyisca pu B3aMMOJECUCTBUH TEIL.

11. [IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOAECHCTBUH TEll.

12. CoxpaHeHue UMITyJIbca IPU HEYPYTOM B3aUMOJIEHCTBUH.

13. CoxpaHeHue UMITYJIbca IPU a0COMIOTHO YIPYTOM B3aUMOIEHCTBHH.

14. HaGmroieHNe peakTUBHOTO JBH)KEHUSI.

15. CoxpaHeHHe MEXaHUYECKOM SHEPIUU pU CBOOOJHOM A ICHUH.

16. CoxpaHeHnEe MEXaHNYECKOW YHEPTUH NIPH JBHKEHUU TeJIa O] IEHCTBUEM IIPYKUHBI.

Jlabopamopnwvie padbomot u onvimel.

1. KoncTpyupoBaHMe TpakTa I pa3srOHAa M JaJbHEHIIET0 PaBHOMEPHOIO JBHKECHUS
LIapPUKa WIH TEIIEKKH.

2. OmnpezneneHue CpeaHEW CKOPOCTU CKOJBKEHHUS OpycKa WM JBHXKEHHS IapHUKa I0
HAKJIOHHOM INIOCKOCTH.

3. OmnpeneneHne yCKOpEHMs Tejla NP PAaBHOYCKOPEHHOM JIBM)KEHHMHM I10 HAKJIOHHOM
IIJIOCKOCTH.

4. W ccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHH MPH PABHOYCKOPEHHOM JIBUKEHUU 0e3
Ha4yaJbHOU CKOPOCTH.
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10.

11.

[TpoBepka THIIOTE3BI: €CIOM TPH PABHOYCKOPEHHOM JBIDKEHHHM 0€3 HadalbHOU
CKOPOCTH INYTH OTHOCATCA KaK pPAng HEYETHBIX 4quceii, TO COOTBCTCTBYIOIIUC
IMPOMECIKYTKHU BPpEMCHU OJUHAKOBLI.

HccnenoBanne 3aBUCUMOCTH CWJIBI TPEHHUS CKOJBXKEHHS OT CHJIBI HOPMAJbHOTO
JIABJICHUSI.

Onpenenenne kKodhUIMEHTa TPEHUS CKOBKCHHS.

Onpenenenue KECTKOCTU IPY>KUHBI.

Omnpenenenre paboOTHl CHIIBI TPEHUS MPU PABHOMEPHOM JBIDKEHHHM Teja IO
TOPH30HTAILHOW TTIOBEPXHOCTH.

Onpenenenre padOThI CHIIBI YIPYrOCTH TPU TOABEME TPy3a C HCIOJB30BaHUEM
HEIIOABUXKXHOT'O YU ITOABUXKXHOT'O 6JIOKOB.

N3ydeHune 3aKkoHa COXpAHEHUS SHEPTUH.

Pa3zgen 9. Mexannueckue KoJe0aHud U BOJIHBI.
KonebGarenbHoe nBrmkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHMIA: TEPUO, YacToTa,
amMuMtyna. MaTtematuueckuid W TPYXKUHHBIA MasTHUKA. [IpeBpaiieHue >sHepruu Mpu

KOJIE0ATEIBHOM JIBUKECHUMU.
3aryxaromue kKojebanus. BeinyxaeHHbsle KojcOanus. Pe3onanc. MexaHHMYECKHE BOJIHBI.

CaoiicTBa MexaHnueckux BOJH. [IpogonpHble U onepeyHble BOJIHBL. JlJIMHA BOJIHBI U CKOPOCTh
e€ pacipocTpaHeHus. MexaHndyeckue BOJHBI B TBEPJIOM TeJie, CEHCMUYECKIE BOJTHBI.
3ByK. 'poMKOCTh 3ByKa U BeicOoTa ToHa. OTpaxxenue 3Byka. IHGpa3ByKk U yiIbTpa3ByK.
Hemoncmpayuu.

=
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7.

HaGnronenue koneOaHuit Tes1 o 1EHCTBUEM CHUJIBI TSDKECTH U CHIIBI YIIPYTOCTH.
HaGnronenue koneOaHuii rpy3a Ha HUTU U Ha TIPY>KUHE.

HaOnroneHue BBIHYX/IEHHBIX KoJeOaHHii U pe30HaHca.

Pacrnipoctpanenne npoJoabHBIX U TONEPEYHBIX BOJIH (HA MOJIENH).
Habmtonenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOTHI.

AKYCTHYECKHI pe30HaHC.

OopamopHhule padbomul u OnviMoL.

Omnpenenenue 4acTOThl U Meproia KoineOaHui MaTeMaTHYeCKOro MasTHUKA.
Ornpezenienre 4acTOThl U IEPHOJIa KOJIeOaHuil Mpy>KMHHOTO MasiTHUKA.

HccnenoBanue 3aBUCHMOCTH Teproaa KOJEOAHHMI TMOABEIHICHHOTO K HUTH Tpy3a OT
JJIMHBI HUTH.

HccnenoBanue 3aBUCHUMOCTH MEpHOJa KOJNeOaHWH MPY>KMHHOTO MasiTHHUKa OT MaccChl
rpysa.

[IpoBepka HE3aBUCUMOCTH TEepHOJa KOJeOaHW Tpy3a, MOABEHICHHOTO K HUTH, OT
Macchl Tpy3a.

OnBITH, JEMOHCTPUPYIOIIME 3aBUCUMOCTh TMEpHofa KoleOaHWUW MPYKUHHOTO
MasiTHUKA OT MAacChl IPy3a U KECTKOCTU MPYKUHBI.

H3mepeHne yckopeHus CBOOOIHOTO MaACHHUS.

Paszpnen 10. DnekTpoMarHuTHoOE 10J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHbI.
DNIEeKTPOMarHuTHOE TIoJie. DJIEKTPOMarHUTHbIE BOJIHBL. CBOMCTBA 3JIEKTPOMATrHUTHBIX

BonH. IlIkana OJICKTPOMArHMuTHBIX BOJIH. Hcnons3oBanue SJICKTPOMArdHuTHBIX BOJIH IJISA COTOBOM

CBs3H.

DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOICTBA CBETA.
Hemoncmpayuu.
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1. CBoiicTBa 3EKTPOMArHUTHBIX BOJIH.
2. BoiHOBBIE CBOWCTBA CBETA.
Jlabopamopuvie pabomul u onvimol.
1. H3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C TOMOIIbIO MOOMIIBHOTO TenedoHa.
Pa3gen 11. CBeToBELI€e SIBJICHUS.
JlyueBasg moxenb cBera. Mcrounuku ceera. IIpsAMoOnuHEHOE pacnpoOCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. [1nockoe 3epkano. 3akoH OTpakeHHs CBETA.
[Tpenomiienue cBera. 3aKoH npenomiieHus cBeta. IloHoe BHyTpeHHEe OTpaKEHUE CBETA.
Hcrionb30BaHue MOTHOTO BHYTPEHHETO OTPAKEHHSI B ONITUYECKUX CBETOBOJAX.
Jlunza. Xopx nyweit B nuH3e. Onrtuueckas cucrema ¢oToamnmnapara, MHKPOCKONa U
Teneckona. ['na3 kak ontudeckas cucrema. bin3opykocTs U 1abHO30PKOCTb.
Pasnoxenne 6enoro ceera B criektp. OnbiTel HptoTona. CiiokeHue CrieKTpaJbHBIX [[BETOB.
Hucniepcus cera.
Hemoncmpayuu.
[IpssMonMHENHOE PpaCIIPOCTPAHEHUE CBETA.
OtpaxkeHue cBera.
[Tomyuenue n300pakeHuii B IIIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue caera.
Onrtryeckuii CBETOBO/I.
Xon styueit B coOnparomiei Jmnse.
Xox JIydeil B paccenBaroleH JIMH3E.
[Tosryuenue n300pakxeHUit ¢ MOMOILBIO JIUH3.
[Tpunuumn neiictBus GporoanmnapaTa, MUKPOCKOIIA U TEJIECKOIA.
10. Mopaens rna3sa.
11. PaznokeHue 6emoro cBeta B CIEKT).

W NOU kR WNE

12. Ilonyuenue Genoro cBeTa Mpu CI0KEHUH CBETAa Pa3HBIX I[BETOB.

Jlabopamopnwvie padbomot u onvimol.

1. HccnenoBaHue 3aBUCIMOCTH YyTJIa OTPAKEHHsI CBETOBOTO JIyda OT yrija MajaeHusl.

2. H3yueHue XxapaKTepUCTUK U300paKEHHS MPEAMETa B IIIOCKOM 3epKaje.

3. HccnenoBanue 3aBUCUMOCTH YIJia MPEIOMJICHHSI CBETOBOTO JIy4a OT yria MaJeHHs Ha
IPaHULIE «BO3LYX—CTEKIIO».

[Tomy4yenue n300pa>keHUid ¢ TOMOIIBIO COOUPAIOIIEH JTUH3HI.

Omnpenenenne GHOKyCHOrO pacCTOSTHUS M ONITUYECKON CHIIBI COOMPAIOLEH JINH3HI.
OMBITHI MO PA3JI0KEHHUIO OEJIOT0 CBETA B CIIEKTP.

Nowuvk

OnbITHl IO BOCIPHATHIO I[BETA MPEIMETOB NPU HX HAOMIOIEHHM Yepe3 IIBETOBBIC
(GUIBTPBI.

Pazgean 12. KBanToBbIe siBJIeHMS.

OmneiTel Pesepdopaa u nnanerapuas mojenb aroma. Monens aroma bopa. Ucnyckanue u
norsiouieHre ceera atoMoM. KBauTsl. JInHeHyaThle CIEKTPHI.

PagnoaktuBHOCTh. Anbda-, Oera- u ramma-usznydenus. CTpoeHHE AaTOMHOTO sjipa.
Hyknonnas Mopens aromHoro sapa. M3orombsl. PammoaktuBHBIE mpeBpamieHus. llepuon
IoJIypacnaaa aTOMHBIX sIJIEp.

SAnepHble peakyy. 3aKOHbI COXPaHEHMs 3apsiI0BOIO U MAaCCOBOI'O YHUCEI. DHEPIHUs CBA3H
aToMHbIX saep. CBsa3p Macchl W dHepruu. Peakumm cuHTe3a W aeneHus suaep. Mcrounuku
sHepruu CoyHIA U 3BE3.
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Anepnas sHepreTuka. JleicTBUS paAuoOaKTUBHBIX U3JTYYCHUN HA )KUBBIE OPTraHU3MBI.
Hemoncmpayuu.

CrexTpsl U3JIYy4eHUS U TOTJIOMICHHUS.

CrieKTphl pa3IMYHbIX T'a30B.

CnekTtp Bomopoa.

Habumonenune tpeko B kamepe BuibcoHa.

AR wN e

Pabora cuéTunka HOHU3UPYIOIIMX U3TYUEHU.
Perucrpanus uzinydeHus: npupoAHBIX MUHEPAIOB U MIPOTYKTOB.

Jlabopamopuwvie pabomot u onvimeol.

1. HaOmroeHue CIUIOMIHBIX U JIMHEHYAThIX CIIEKTPOB U3JIy4EHHUSI.

2. HccnenmoBanue TPEKOB: HM3MEpPEHUE DHEPIMM YacTHULIBI 10 TOPMO3HOMY MYTH (IO

¢dororpadusm).

3. HM3mepeHue paguoakTHBHOTO (hoHA.

IHoBTOpPHUTEIHbHO-000011IAK0 M MOYJIb.

[ToBTOpUTENBEHO-0000IIAIOMIMK  MOAY/Ab MpelHa3HaueH [Uisi CUCTeMaTH3alui U
00001IeHUST TTPEIMETHOTO COICPIKAHMSI M OIIBITA JISATEIIBHOCTH, IPUOOPETEHHOTO MTPH U3YYICHUU
BCEro Kypca (hM3MKH, a TaKKe IS MMOATOTOBKH K OCHOBHOMY TOCYJapPCTBEHHOMY JK3aMEHY IO
buznke 151 00yJaromMXcsl, BBIOPABIINUX 3TOT Y4€OHBIH MpeaMeET.

[Ipy w3yuyeHWHM JAHHOTO MOJYJS pEATU3YyIOTCd M CHCTEMAaTU3HPYIOTCS  BUIBI
NEeSTENIbHOCTH, Ha OCHOBE KOTOPBIX oOOecrneuuBaeTcs JOCTHKEHHE TMPEAMETHBIX U
METaIpeAMETHBIX TUIAHUPYEMBIX PE3yJIbTaTOB 00yueHus, (popMuUpyeTcs e€CTeCTBEHHOHAy4dHas
rPaMOTHOCTh: OCBOCHHUE HAYYHBIX METOJOB HCCJICJAOBAHMS SIBICHUM NPUPOABI U TEXHUKH,
OBJIAJICHUE YMEHUSMU OOBSICHATh (U3NYECKUE SBJICHHS, MPUMEHsS TMOJIyYCHHbIC 3HAHMUS,
pemarh 3aJa4M, B TOM YHCIIE KAU€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[TpuHIMNIUATBHO AEATETLHOCTHBIA XapaKTep JAHHOTO pa3jera peaanu3yeTcs 3a CUET TOro,
YTO 00yUaroIUecs BHIMOIHSIOT 3aaHUs, B KOTOPBIX UM IMPe/IaraeTcs:

Ha OCHOBE IMOJIYY€HHBIX 3HAHUH pacrno3HaBaTh U HAYYHO OOBSICHATH (PU3HUECKUE SIBICHUS
B OKPY’KaIOIIEH MPUPO/IE€ U MOBCETHEBHOMN KU3HU;

WCIIOJIH30BaTh HAYYHBIE METOJbl MCCIIEIOBAHUS (U3HUUYECKUX SIBIICHUN, B TOM YHUCIE IS
MIPOBEPKU THIOTE3 U MOJYyUYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HAYYHBIE OCHOBBI HambOoyee BaXKHBIX JTOCTHKEHUH COBPEMEHHBIX TEXHOJIOTHH,
HalpuMep, MPAKTHYECKOTO HCIOJIb30BaHMUS PAa3IMUYHBIX HMCTOYHUKOB JHEPrUM Ha OCHOBE
3aKOHa MIPEBPAILICHUS K COXPAHEHHSI BCEX M3BECTHHIX BUIOB SHEPTHH.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUSA

W3yuenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHWs HaIlpaBICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IIPECAMETHBIX 06pa3OBaTeHBHBIX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (QU3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA Y

oOyuaromierocst Oynyt c(hopMUPOBaHBI CISAYIOIINE INYHOCTHBIE PE3YIIbTAThl B YACTH:

1) maTprMoOTH4€eCKOro BOCIIUTAHUS

— MpOSBICHHE UHTEPECAa K UCTOPHU M COBPEMEHHOMY COCTOSIHHIO POCCHIMCKOH (hru3nyeckoi
HayKu;

— IICHHOCTHOE OTHOILIEHHE K JOCTIKEHUSIM POCCHICKUX YUEHBIX --(PH3HKOB;

2) rpaIaHCKOr0 1 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— FOTOBHOCTh K aKTHBHOMY y4YacTHIO B OOCYXJIEHUH OOIIECTBEHHO3HAYUMBIXH ITUYECKHX
po0JieM, CBA3aHHBIX C MPAKTHYECKUM IPUMEHEHUEM JOCTHUKEHUH PU3UKU;

— OCO3HAHHE BAXHOCTU MOPAJIBbHO--3TUYECKUX IPUHLUIIOB B J€ATEIbHOCTH YYEHOTO;

3) 3cTeTH4eCcKOro BOCHMTAHMUSA:

— BOCHPUATHE ICTETHUECKUX KAYeCTB (PM3MYECKON HAyKH: e€ TapMOHHYHOTO TOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:

— OCO3HAaHHE IEHHOCTU (U3MUYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MHUpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHUIIEH COCTABIIAIONICH KYJIbTYPbI;

— pa3BUTHUE HAYYHOH JIF0O03HATENBHOCTH, UHTEPECA K UCCIIEI0BATEIbCKON AESITEIbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbS 1 SMOLMOHAJIBHOI0 0JIArONMONYYHs:

— OCO3HaHME LIEHHOCTHU 0e30macHoro odbpasa *KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaKHOCTH TMpaBWJl O€30IIaCHOrO TIOBEAECHUS Ha TpaHCIOpTe, Ha JA0porax, ¢
ANEKTPUYECKUM U TETIJIOBBIM 00OPYI0BaHUEM B IOMAIIHUX YCIOBUSIX;

— copMUPOBAHHOCThH HaBbIKAa peIeKCHU, MPU3HAHUE CBOETO IpaBa Ha OMIMOKY M TaKOTo
K€ MpaBa y Jpyroro 4ej0BeKa;

6) TpyA0BOro BOCIIUTAHUSA:

— aKTUBHOE YYacTHE B pEIeHHM MPAKTHYECKHUX 33a/a4 (B paMKax CeMbHU, 00pa3oBaTeIbHON
OpraHM3aluy, Tropoja, Kpas) TEXHOJOTMYECKOW U  COIMAJbHOM HaNpaBIE€HHOCTH,
TpeOYIOIMX B TOM YHCII€ U (PU3NIECKUX 3HAHUIA,

— UHTEpeC K MPAKTUYECKOMY U3yYEHHIO NMPO(ecCcHii, CBI3aHHBIX C (PU3UKOM;

7) 3IK0I0THYECKOr0 BOCTIMTAHUSA

— OpHUEHTalus Ha TNpUMEHeHHe (PU3MUECKUX 3HAHUM [Js pelieHus 3a7ady B O0JIACTH
OKpY’Karolllel cpeibl, MJIAHUPOBAHUS MOCTYNKOB U OLEHKU MX BO3MOKHBIX IMOCIEACTBHMA
JUISl OKPY>KarOIEen CpeJibl;

— 0CO3HAHME TI00aLHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJIeM U MyTel UX pelIeHus;

8) ajanTannu K U3MEHAIOIIUMCS YCJIOBHAM COLMAIBHON U NPUPOAHOM Cpelbl:

— TOTpeOHOCTh BO B3aUMOJCHCTBUM TPU BBINOJHEHUHM HCCIEIOBAaHUA U TPOEKTOB
(bu3nyecKoil HaNpaBIEHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSAM JAPYTUX;

— MOBBILIEHUE YPOBHS CBOEM KOMIIETEHTHOCTHU Y€PE3 NPAKTUUECKYIO AESTEIBbHOCTD;

— noTpeOHOCTh B (POPMHUPOBAHMU HOBBIX 3HAHUU, B TOM uucie (HopMyaupoBaTh HIEH,
MTOHSITHSL, TUTIOTE3bI O (PU3MYECKUX O0BEKTaX U SIBICHUSX;
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® — OCO3HaHHE JCPHUIIUTOB COOCTBEHHBIX 3HAHUA U KOMIIETCHTHOCTEH B 001acTH (PU3HKH;

® — [UIAHMPOBAHUE CBOETO PA3BUTHUS B MPHOOPETECHUN HOBBIX (PU3UUECKUX 3HAHUM;

® — CTPpEMIICHUE aHAJIM3UPOBATh U BBIABJIATH B3aUMOCBA3HU IIPHUPOIBI, O6H_ICCTBa 1 3KOHOMHKHMH,
B TOM YHCJIC C HCIIOJIb30BAHUEM (1)I/I3I/I‘I€CKI/IX 3HaHI/II71;

e —OICHKAa CBOUX [JEHUCTBHM C Y4Y4ETOM BIIMSHUS HA OKPYXKAIOLIYI Cpely, BO3MOKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHHS MpOrpaMMbl IO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpazoBaHusi y oOyuyatomierocsi Oyayr cpopMUPOBaHbI MeTampeAMeTHbIe pe3YJbTaThl,
BKJIIOYAIOIME T[103HABATEJIbHBIC YHHMBEpCAJIbHBbIC Yy4YeOHBbIC JEHUCTBHUS, KOMMYHUKATHBHBIC
YHHUBEpCaIbHbIC yUeOHbIE IEUCTBUS, PETYISTUBHBIE YHUBEPCAIbHbIC yUCOHbIE 1EHCTBUS.

Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUSA:

BBISIBJISITH U XapaKTEpU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUI);
yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(HUKAINN, OCHOBAHHS JJIsi 0000IIeHNUs
Y CPaBHEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTUBOPEYHS B pacCMaTpUBAEMBbIX (aKTax, NaHHBIX U
HAOJII0JICHUSX, OTHOCAIIMXCS K (PU3UUECKUM SIBJICHUSM;

BBISIBJISITH NIPUYUHHO--CJIE/ICTBEHHBIE CBA3M INPU HU3YyYEHUM (PU3UUYECKUX SIBJICHUM U
IIPOLIECCOB, JIeNaTh BBIBOJABl C MCIOJIb30BAaHUEM JAEIYKTUBHBIX U HMHIYKTHUBHBIX
YMO3aKJIIOYE€HUH, BBIIBUTATh TUIIOTE3BI O B3aUMOCBSI3X (PU3NUECKUX BEITUYNH;
CaMOCTOSITENIbHO  BBIOMpaTh crocod peuieHus ydeOHOW ¢u3myeckoil 3amaun
(cpaBHEHHE HECKOJIBKMX BapHaHTOB pEIIEHHUs, BBIOOP Hambojee MOIXOIAIIEr0 C
y4€TOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3zoBbIe ncciaenoBaTenLCKHe JeliCTBUA.

MCIIOJIH30BaTh BOMIPOCHI KaK MUCCIIEI0BATEIBCKII HHCTPYMEHT MTO3HAHNS,

MPOBOJIUTh MO CAMOCTOSITEIbHO COCTaBJIEHHOMY IUIAHY OIBIT, HECI0XHBIN
buznyecKuit IKCIEPUMEHT, HEOOIBIIIOE UCCIIeIOBaHNE (PU3NUECKOTO SIBICHUS;
OLICHMBAaTh Ha NMPUMEHUMOCTb M JJOCTOBEPHOCTh MH(POPMAIHIO, MTOJIYYEHHYIO B XOJ€
MCCJIEI0BAHMS WM SKCIIEPUMEHTA;

CaMOCTOSATENbHO  (popMynupoBaTh O0OOIIEHUST W  BBIBOJABI 10  pe3yjabTaTaM
MPOBEIEHHOTO HAOIIOIEHUS, OTIBITA, UCCIICOBAHNUS;

MIPOTHO3UPOBATH BO3MOXKHOE JlalbHEHIIIee pa3BUTHE (U3UUECKUX MPOIIECCOB, a TAKKe
BBIIBUT'aTh NPCAIIOIOXKCHUSA 00 nx Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTaX.

Pabora ¢ undopmaumeii:

OPUMEHATh pa3jIMyHble METO/bl, HHCTPYMEHTHl W 3allpoChl MpPHU IMOHMCKE U OTOOpe
nH(pOpMallMU WIK JaHHBIX ¢ YYETOM IMpeaoKeHHOU yueOHo! (hu3nueckoi 3a1auu;
aHaAJTM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh MH(POPMAIMIO PA3IUYHBIX
BUJIOB U (hOpM Ipe/ICTaBICHUS;
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CaMOCTOSTEIIbHO BBIOMpPATh ONTUMAJIbHYIO (OpMY TpencTaBlIeHUS WHPOpMAUA W
WLTIOCTPUPOBATh pelIaeMble 3a/la4d HECIOXHBIMH CXEMaMH, JuarpaMMaMu, WHON
rpaduKoif 1 UX KOMOMHAIIHSIMH.

KOMMyHHKaTHBHBIe YHUBEPCAJIbHBIC y‘leﬁl—lble JedCTBHUA:

B XoJe OOCyXKIeHHs Y4eOHOTO Marepuana, pe3ylbTaToB JabopaToOpHBIX pPaboT U
IPOEKTOB 33/1aBaTh BOIIPOCHI IO CYHIECTBY 00CYKIaeMOM TeMbI U BBICKA3bIBATh UJIEH,
HalleJICHHbBIC Ha PELICHUE 3aa4ul U MOIepKaHue 01aroKenaTeIbHOCTH OOIIeHNS;
CONOCTABIATH CBOM CYXJAEHHS C CYXKACHHSIMH JpYTUX YYaCTHHKOB JHAaJIora,
OOHApYKMUBATh PA3JIMUUE U CXOACTBO MO3UIIHIA;

BBIPAXKAaTh CBOIO TOUKY 3PCHHUS B YCTHBIX U MIMCHbMEHHBIX TEKCTaX;

NyOJMYHO  TIPENCTABIATH  PE3YJAbTAaThl  BBINOJHEHHOTO  (DM3MYECKOTO  OIbITa
(9KCIIEpHMEHTA, HCCIICIOBAHUS, TPOCKTA);

NOHMMAaTh M HCIOJIB30BaTh MPEUMYILECTBA KOMAHIHOW W WHIUBHIYAILHOW PabOTHI
IPY PEIICHUU KOHKPETHOH (hr3ndeckoil mpooIemsl;

NPUHUMATh eI COBMECTHOW JEATENbHOCTH, OpPraHU3O0BHIBATH JEHCTBUS 1O €&
JOCTHIKCHUIO: PACIpeNeNisiTh PO, 00CYKIaTh MPOIECCH U PE3yabTaThl COBMECTHOM
paboThl, 06001I1aTh MHEHHS HECKOJIBKUX JTFO/ICH;

BBINOJIHATh CBOIO YacTh Pa0OTHI, JOCTHUTas KaueCTBEHHOTO pe3yjbTaTa MO CBOEMY
HaIlpaBJICHHUIO U KOOPJAUHHPYSI CBOU HeﬁCTBHﬂ C APYTMMHU YWICHAMU KOMAaHbI;
OLICHMBATh KAueCTBO CBOETO BKJIAAa B OOMMH TPOAYKT 1O KPHUTEPHSM,
CaMOCTOSITEIILHO CPOPMYITUPOBAHHBIM YIaCTHUKAMH B3aMOICHCTBUSI.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eCTBUSA

Camoopranusanus:

BBISBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTyalUsIX, TPEOYIOIIMX JUIsl PEIICHUS
(bu3nyecKuX 3HaAHMI;

OpUEHTUPOBAThCA B PA3IMUYHBIX MOJAXOAAX MPUHATUS pelIeHUH (MHIMBUIYaJbHOE,
IPUHITHE PELLIEHUs B TPYIIE, IPUHATHE PELICHUH IPyNIon);

CaMOCTOSITENIbHO COCTABJISITh AJTOPUTM pelIeHUs (U3NYECKOM 3alaud WU IJIaHa
UCCIICIOBAaHMUs C Y4ETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIPEIaraéMble BAPUAHTHI PEILICHU;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CﬂMOKOHTpOJ’Ib, AMOLMOHANbHBIA HHTEJLJIEKT:

JlaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U IIpeIaraTh IiaH €€ U3MEHEHNS,

OOBSICHATh MPUYMHBI JIOCTUXKEHHUS (HEJOCTMDXKEHUS) pe3yabTaTOB JIEATENbHOCTH,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YHCJIE B XOJ BBITOJHEHHUS (PU3UUECKOTO
UCCIICIOBAaHUST WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBHCTB, W3MEHMBIIUXCS
CUTYallUii, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYIHOCTEH;

OLICHUBATb COOTBETCTBUE PE3YJILTATA LIEIIN U YCIOBUSM;

CTaBUTh ce0s1 Ha MECTO JAPYroro YeJoBeKa B XOJI€ CIOpa MM JTUCKYCCUU Ha HAyYHYIO
TEMY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;
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npu3HaBaTh CBOE MpaBO Ha OMIMOKY MpU peuieHHuH (QU3UYECKUX 3aJad Wi B
YTBEPKACHUSIX HA HAYYHbBIE TEMbI M TaKOE K€ IIPaBO JIPYroro.

INPEJIMETHBIE PE3YJIBTATbBI

K konny oOyuenuss B 7 KJjacce mpeIMeTHbIE pe3yabTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSl YMEHUI:

UCTIOJIb30BaTh MOHATHS: (PU3NYECKHE U XUMHUUECKUE SIBIICHHs, HAaOIr01eHue,
9KCIIEPUMEHT, MOJIEJIb, TUIIOTE3a, SAMHUIIBI (PU3NYECKUX BETUUYHMH, aTOM, MOJIEKYJIa,
arperatHble COCTOSIHUS BelecTBa (TBEPIOE, KUAKOE, Ta3000pa3HOE), MEXaHIMIECKOe
JBUXKEHHE (PaBHOMEPHOE, HEPABHOMEPHOE, ITPSIMOJIMHENHOE), TPAEKTOpHS,
paBHOJICHCTBYIOIIAs cuila, Aedopmanus (ynpyras, IiacTuyecKkas), HeBECOMOCTb,
COOOILAOIINECS COCY/IBI;

pasnuyats siBieHus (auddys3us, TeI0BOe IBMKEHUE YaCTULl BEIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JBUKEHUE, WHEpLHUs, B3aUMOJCHCTBUE TeJl, pABHOBECHE
TBEPABIX T C 3aKPEIUIEHHOW OChbIO BpalleHMs, Iepefada JaBleHUs TBEPIbIMU
TEJIaMH, KUAKOCTIMU U razaMu, aTMoc(epHoe JaBjeHHeE, [IJIaBaHUe TeJl, IPeBpallleHus
MEXaHMYECKOM HEPTUM) MO OMMCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh NPOSIBICHUE U3YUYCHHBIX (PU3UUECKUX SBICHUI B OKPYKAIOIIEM MUPE, B
TOM 4Yucie (pu3nyuecKue SBICHHS B MPHPOJE: NMPUMEPHI ABIKEHHS C PAa3TUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPHUPOAE, ACHCTBUE CWIBI TPEHHS B NPUPOJLE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro AABICHMS HA >KMBOM OpraHu3M, IJIaBaHHUE DbIO,
pblYary B Teje YeloBeKa, IPU 3TOM MEepPEeBOJUTH MPAKTUYECKYIO 3a/lauy B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOWCTBA (TPU3HAKH) (PU3NUECKUX SBICHUI;

ONMCHIBATh U3yYEHHbIE CBOMCTBA TEI U (PU3NYECKUE SBJICHUS, UCIIONIB3YS (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEILECTBA, BPEMs, MYyTb, CKOPOCTh, CPEIHSSA
CKOPOCTb, CHJIa YIPYrOCTH, CHUJa TSDKECTH, BEC Tesa, CWila TPEHUs, JaBlIEHUE
(TBEpOro Tena, KUAKOCTH, Ta3a), BBITAJKMBAIOUIAas CWJIA, MeXaHHWdeckas pabora,
MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3((QHUIMEHT MOJe3HOro AECUCTBUS
MEXAaHU3MOB, KUHETUYECKasi W MOTEHUUaIbHAsl SHEPIUs), MPU ONMUCAHUM NPABUIBHO
TPaKTOBaTh PU3NYECKUI CMBICI UCIIOIb3YyEMbIX BEIMYMH, UX 0003HAYECHUS U €TUHULIbI
(GU3NUeCKUX BEJIWYMH, HAXOAUTH (DOPMYIIBI, CBS3BIBAIOIIME JAHHYIO (PU3HUECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMM, CTPOUTH TpaUKH H3YUYEHHBIX 3aBHUCUMOCTEM
(bU3UYECKUX BEIMYNH;

XapaKTepu30BaTh CBOMCTBa TeJs, (PU3MYECKHe SBICHHUS M MPOLECCHl, HCIOJb3Ys
npaBujIa CIOKEHMsI CUJl (BIOJIb OJTHOW TpsIMOif), 3akoH ['yka, 3akoH [lackamns, 3akoH
Apxumesna, TpaBUIO paBHOBecHsl pblyara (OJ0Ka), «30JI0TOE€ TPABHIIO» MEXaHUKH,
3aKOH COXpaHEHHs MEXAHMYECKOM DSHEpruu, Ipd OTOM JaBaThb CJIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTUYECKOE BBIPAKEHHE;

OOBSACHATh (U3WYECKUE SBJICHMS, MPOLECChl M CBOWCTBAa TeJl, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallul MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABJIATh NPUUMHHO-
-CIIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE M3 1—2 JIOTMYECKHUX IAaroB ¢ OMOPOM Ha
1-2 wu3yuyeHHBIX CBOIicTBa (U3NYECKUX SBICHHUM, (U3NYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;
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pemarh pacu€THbIe 3a7aun B 1—2 JCHCTBUA, HCHOJIB3Yysd 3aKOHBI M (HOPMYIIBI,
CBs3bIBalOIIME (U3MUecCKHe BEJIWYMHBI: HAa OCHOBE aHalu3a YCJIOBHUS 3aJaud
3aMKUChIBATh KPATKOE YCJIOBHE, MOJCTABIATH (DU3MUYECKUE BEIUYUHBI B (POPMYIBI U
MPOBOANTH PAcUEThl, HAXOIUTHh CIPABOYHBIC TaHHBIC, HEOOXOAMMBIC JISi PEIICHUS
3aJa4, OLICHUBATh PEATUCTUYHOCTh MOTYYEeHHON (PU3UUECKOM BETUYMHBL;
pacro3HaBaTh MpPOOJIEMbI, KOTOPHIE MOKHO pEIIUTh MpPU TMOMOIIU (PUINYECKUX
METO/I0B, B OIIMCAaHUM MCCIEIOBAHUS BBIACIATH IPOBEPSIEMOE IPEANOTIOKEHUE
(runotesy), pas3idyaTb U HWHTEPIPETHPOBATH MOJYUYEHHBIH pe3yibTaT, HaXOIUTh
OIIMOKH B XOJIC OMBITA, IeJaTh BHIBOJBI 110 €r0 Pe3yIbTaTaM;

MPOBOJMTH OMBITHI IO HAOIIOICHUIO (PU3NYCCKUX SBICHUN WIH (PU3UIECKUX CBOHCTB
Ten: (GopMynaHpoBaTH MPOBEpPSEMBIC MPEANONIOKECHHS, COOUpaTh YCTAHOBKY W3
MPEJIOKEHHOTO 000PYAOBAHMUS, 3aIMUCHIBAThH XOJI OMBITa H (POPMYITHPOBATH BBIBOIBL;
BBITMIOJHATH NPSIMbIE U3MEPEHHs PACCTOSIHUSI, BPEMEHHU, MacChl Tena, 00bEMa, CUJIbl U
TEMIEPATypbl C UCMOJIH30BAHUEM aHAIIOTOBBIX W LU(POBBIX MPUOOPOB, 3aIMUCHIBATH
MOKa3aHusl TpUOOPOB C YUETOM 33JaHHON aOCOIIOTHOM MOTPEUTHOCTH U3MEPEHHIA;
IPOBOJUTH MCCIICOBAHUE 3aBUCUMOCTH OJHOW (PU3MYECKON BEIMUYUHBI OT JPYrou C
MCIIOJIb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTH IyTH PAaBHOMEPHO JIBHXKYILETOCS
TeJla OT BPEMEHHU JIBMKEHHMS TE€Ja, CUJIbI TPEHUS CKOJBKEHHS OT Beca Teja, KauecTBa
00pabOTKM TMOBEPXHOCTEH TEJI ¥ HE3aBHCHUMOCTH CWJIBI TPCHHS OT IUIOIIAU
CONPUKOCHOBEHUS TEJ, CHJIbl YIIPYTOCTH OT YJIJIMHEHHUS MPYKUHBI, BHITAJKUBAIOLIEH
CHJIBI OT O0BEMa MOTrpYKEHHOM 4YacTH Tela M OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBHCHMOCTH OT TUIOTHOCTH TeJa, OT TIYOWHBI, Ha KOTOPYH TOTPYKCHO TeJo,
YCIIOBHM TIJTaBaHUSI TeJ, YCJIOBHUU pPaBHOBECHSl pblyara W OJIOKOB), y4acTBOBAaTh B
IUTAHUPOBAaHUM Y4eOHOTO HCCIENOBaHMUS, COOMpaTh YCTaHOBKY H  BBIMIOJIHATH
U3MEpEeHHs, cleaysl MPeIOKEHHOMY IJIaHy, (PUKCHpPOBATh PE3yNbTaThl MONTYYEHHOMN
3aBUCUMOCTH (U3MYECKUX BEJIWYUH B BHUJAE MPEAJIOKEHHBIX TaOIuIl U rpaduKoB,
JIeTIaTh BBIBOJIBI 10 PE3YJbTATAM UCCIEIOBAHMUS;

MPOBOAWTH KOCBEHHBIE HM3MEpPEHUs (PUINYECKUX BENMYUH (IJIOTHOCTH BEIIECTBA
JKUJIKOCTH W TBEPAOrO TENa, CUJIa TPEHHS CKOJIbKEHUS, [aBICHUE BO3AyXa,
BBITAJIKUBAIOLIAS CHJIA, JECUCTBYIOIIAs Ha NOTPYXKEHHOE B IKUIAKOCTh TEIIO,
KOX((UIIMEHT TMOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAaHU3MOB), CIEAys MPEeJIOKEHHON
WHCTPYKIIUU: TPU BBITOJTHEHUH U3MEPEHHI COOMPaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYUCIIATh 3HAYEHUE UCKOMOW BEJIUYUHBI;

coONrofaTh TMpaBuja TEXHUKUM O€30MacHOCTH TMpu pabore ¢ 1abopaTOpHBIM
00opyoBaHUEM;

YKa3bIBaTh MPHUHIMIBI JIEHCTBUS TPHOOPOB U TEXHUYECKHX YCTPOWMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIIHECS COCYIbl, O0apOMeTp, phlyar, MOABMKHBIN U
HETOJIBIKHBIN OJIOK, HAKIIOHHAS TIOCKOCTb;

XapaKkTepU30BaTh MPUHIMIBI JEHCTBUS M3YYCHHBIX MPHUOOPOB M TEXHHUYECKHUX
YCTPOMCTB C ONOPOM HA HMX OMHUCAHHUSA (B TOM 4YHUCJE: MONUIMIHUKUA, YCTPOMCTBO
BOJIONIPOBOAA, THUAPABIMYECKUH MPECC, MAHOMETP, BBICOTOMEp, MOPIIHEBOM HAcCOC,
apeoMeTp), MCIONB3Ysl 3HAHUSA O CBOMCTBAaX (PM3MUYECKHUX SIBJICHUH M HEOOXOIUMBIC
busznyecKkre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIIMIO O TWpHUMEpax) MPaKTHUECKOTO
UCTIONIb30BaHUsl (U3MUYECKUX 3HAHWA B TOBCEAHEBHOW KU3HU s OOECIeueHUs
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0e30macHOCTH TPH OOpalIeHUH C NpUOOpaMH W TEXHUYECKUMH YCTPONCTBAMH,
COXpaHEHMsI 370pOBbsi M COOJIIOJIEHHS HOPM OSKOJOTMYECKOI'O IIOBEACHHS B
OKpYXKarolleH Cpese;

OCYIIECTBIISITh OTOOp HMCTOYHMKOB HHGpopManuu B MHTepHETe B COOTBETCTBUU C
3a/IaHHBIM IOUCKOBBIM 3allPOCOM, HA OCHOBE UMEIOIINUXCS 3HAHUN U IyTEM CpPABHEHUS
Pa3IMYHbIX UCTOYHUKOB BBIICISTh HH(GOPMAIUIO, KOTOpas SIBISIETCS MPOTHBOPEUUBON
WA MOXeET OBITh HEJIOCTOBEPHOM;

UCTIOJIb30BaTh MIPU BHITIOTHEHUH y4eOHBIX 3aJJaHUN HAyYHO--TIONYJSIPHYIO JIUTEPATYPY
(U3NIECKOT0 CO/AEpIKaHUs, CIPAaBOYHBIE MaTepHalibl, pecypchl cetn MHTepHeT,
BJIAJCTh MpHEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs WHGPOpPMALUU U3
OJIHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

co3/aBaTh COOCTBEHHbIE KpaTKHUE NMUCbMEHHBIE M YCTHBIE COOOLICHHUS HA OCHOBE 2—3
MCTOYHUKOB MHPOPMAIUK (PU3NYECKOTO COAEPIKAHUS, B TOM YHCIIE MyOJIUYHO JeNaTh
KpaTKue COOOIICHHSI O pe3yibTaTax MPOEKTOB WM Y4eOHBIX UCCIIEIOBaHUI, IPU 3TOM
IrpaMOTHO HWCHOJb30BAaTh M3YyYCHHBIM MMOHATHHHBIA ammapaT Kypca (U3HKH,
COIPOBOKIATh BBHICTYIIJICHUE NTPE3EHTALIUEH;

IIPU BBINIOJIHEHUU y4YEOHBIX MPOEKTOB M HCCIEAOBAHUN paclpeAensiTh 00I3aHHOCTH B
rpYyIIIE B COOTBETCTBUM C MIOCTABJICHHBIMU 3a/1a4aMU, CJIEAUTh 32 BBIIIOJIHEHUEM TUIaHA
NEHCTBUI, aJeKBAaTHO OIEHUBATh COOCTBEHHBIA BKJIAJ B JEATEIBHOCTH TPYIIIIBL,
BBICTpAauBaTh KOMMYHUKATUBHOE B3aUMOJIECUCTBHE, YUUTHIBAas MHEHUE OKPYKAIOILIKX.

K kxonny oOyuenus B 8 kJjacce mpeiMeTHbIE pe3yJbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh y OOYUaAIOLIUXCSI YMEHUI:

MCIIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJEKYN, TEIJIOBOE JIBH)KEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBa, KPUCTAJUIMUECKHEe U aMOp(QHBIE Tena,
HACBIIICHHBIA U HEHACBILEHHBIH Map, BIAKHOCTh BO3yXa, TEMIIEPATYPa, BHYTPEHHS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, IIEKTPUUECKOE
MoJie, TMPOBOJHUKH W JUDJIEKTPUKH, MOCTOSHHBIA DJIEKTPUUECKHH TOK, MArHUTHOE
T0JIE;

pa3iuuaTth SIBICHUA (TEMJIOBOE pacIIMpeHHe W CKaThe, Teruionepenada, TeraoBOe
paBHOBECHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, HCHApeHHe, KOHJIEHCAallUs,
IJIaBJICHUE, KpUCTaJUIM3alUs (oTBepaeBaHue), KHUIICHHE, Terjoneperaya
(TeTUIONPOBOIHOCTh, KOHBEKIIMS, W3JIYYCHHE), DIJICKTPU3ALMs TeJ, B3aUMOJCHCTBHE
3apsAa0B, ACHUCTBHUS JJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMBIKAHUE, B3aUMOJICHCTBUE
MarHuTOB, JACHCTBME MAarHUTHOTO IOJS HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas
WHIYKIUSA) 1O OINUCAHUI0 MX XapaKTEepPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOe SBICHUE;

pacro3HaBaTh MPOSBICHUE U3YyUYEHHBIX (DU3UYECKUX SIBJICHUN B OKPYXKAIOIIEM MHUPE, B
TOM 4Hciie (u3nyeckue SBICHUS B TMPUPOJE: TMOBEPXHOCTHOE HATHKCHHUE W
KanWJUISIPHBIE SIBJIEHUST B MPUPOJAE, KPUCTAUIbl B TMpupoxae, uzinydenue ConHua,
3aMep3aHue BOJIOEMOB, MOpPCKHE OpHu3bI, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeEra,
JIIEKTPUYECKUE SBIIEHUS B arMmocdepe, DIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE mojie 3eMJid, Apeid MOIIOCOB, POJIb MATHUTHOTO TOJSI JJISl KU3HU Ha
3emute, MOJSPHOE CUSHUE, MPU 3TOM MEPEBOJIUTH MPAKTUUYECKYIO 3a7a4y B Y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UYECKUX SBICHHIA,
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OIKCBIBATh U3YYEHHBIE CBOICTBA Tel U (PU3MUECKUE SBJIECHUS, UCIIONb3Ys (PU3NUECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSS OSHEPrusi, KOJIMYECTBO TEIUIOTHI, YJeJIbHas
TEIUIOEMKOCTh ~ BEILLECTBA, yJe€lbHas TEIUIOTa IUIABJIECHHUSA, YAEJIbHas TEIJIoTa
napooOpa3oBaHus, yHAEIbHAs TEIUIOTa CrOpaHHs TOIUIMBA, KOA(PQPHUIMEHT MOJIE3HOTO
JIeMCTBUS TEIUIOBOW MAIMHBI, OTHOCUTEJIbHAS BIAXKHOCTb BO31yXa, JIEKTPUYECKUH
3apsil, CHUJa TOKa, OHJIEKTPUUYECKOE HAINpsDKEHUE, CONPOTUBIIEHUE IPOBOJIHUKA,
yZIE€JIbHOE COIIPOTUBIIEHUE BEIIECTBA, pad0Ta U MOLIHOCTh 3JIEKTPUUECKOT0 TOKA), IIPU
ONUCAaHUM MPABUIBHO TPAKTOBATH (U3NYECKUH CMBICI HCIOIb3yEeMbIX BEIUYHMH,
0003HaueHMsI M eIUHUIBI GU3NYECKUX BEJINYMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOILNE
JAHHYIO (U3MYECKYI0 BEJIMYMHY C JPYI'MMU BeIMYUMHAMHU, CTPOUTH Tpaduku
U3YyYEHHBIX 3aBUCUMOCTEH (PU3UYECKUX BEIMUMH;

XapakTepu30BaTh CBOMCTBA Ted, (PU3MUECKUE SBJIEHUS W TPOLECCHl, HCIOIb3Ys
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOpUM CTPOECHMS BEIIECTBA,
IOPUHLMII CYNEPHO3ULMHU TMoJed (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHUS
3apsiza, 3akoH Oma s yyacTka uenu, 3akoH JDxoyms—JIeHna, 3aKoH cOXpaHEHUus
SHEpPruy, NMpU 3TOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA W 3alMCHIBaTh €ro
MaTEMaTUYECKOE BbIPAKEHUE;

OOBSICHATH (PU3MYECKHE MPOLECCH M CBOWCTBA TEN, B TOM YHCIE M B KOHTEKCTE
CUTyaluin [IPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITH
NPUYHHHO-CJICICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHWE M3 1—2 JIOTHYECKUX MIaroB ¢
oropoif Ha 1-2 U3y4eHHbIX CBOMCTBA (PM3NYECKUX SABICHUHN, PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemarh pacu€THble 3a7aud B 2-3 JACHWCTBUS, MCNONb3yd 3aKOHBI M (OPMYIIbI,
CBs3bIBaloIMe (U3MUYECKHE BEIWYMHBI: Ha OCHOBE aHajiu3a YCJIOBUS 3aJauu
3aMMChIBaTh KPATKOE YCJIOBUE, BBISBIATH HEIOCTATOK JAHHBIX JJIS PELICHUs 3aJauH,
BbIOMpaTh 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE AJIsl €€ pPelleHus], TPOBOAUTH PACUETHI U
CpaBHUBATh MOJIyYEHHOE 3HaUeHUe (PU3NYECKON BETMUHHBI C U3BECTHBIMU JAHHBIMU;
pacrio3HaBaTh NpPOOJEMbl, KOTOpPbIE MOXXHO pEUIMTh IPH MOMOIIM (HU3UYECKHX
METOJIOB,  MCIIONb3ysd  ONWCAaHWE  MCCIENOBAaHUSA,  BBIICIATH  NPOBEPSIEMOE
IPEJIOJIOKEHNE, OLIEHWBATh MPaBWJIBHOCTh TMOpPsAKAa IPOBEACHUS HCCIEA0BaHUS,
JIeJ1aTh BBIBOJIBI;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOMCTB
Ten (KanwUIspHbIE SBJICHUS, 3aBUCHUMOCTh JIaBJICHHUS BO3[yXa OT €ro o0béma,
TEMIIEPATYPHI, CKOPOCTH INPOLIECCAa OCTHIBAHUS U HarPEBAHUS IIPU U3IyYEHUH OT LIBETA
U3Iydaome (moryomaroniel) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOABI OT
TEMIEPATypbl JKUIAKOCTM U IUIOMIAAUM €€ TMOBEPXHOCTH, DJJEKTpHU3alus Tel U
B3aMMOJICHCTBHE AJIEKTPUUYECKUX 3apsiioB, B3aUMOJECHCTBHE MOCTOSHHBIX MarHUTOB,
BU3YaJIU3aIisl MATHUTHBIX IMOJIEH OCTOSHHBIX MarHUTOB, JIEMCTBUS MAarHUTHOTO IOJIS
Ha TIPOBOJHUK C TOKOM, CBOMCTBAa 3JIEKTPOMAarHWTa, CBOMCTBA 3JIEKTPOJBUTATENs
MOCTOSTHHOTO TOKa): (opMymupoBaTh TpPOBEPsSEMbIE TPEANOIOKEHUs, CcOoOUpaTh
YCTAaHOBKY M3 MPEAJIOKEHHOTO 00OpydOBaHMs, OMNHMCHIBaTH XOJA OMNbITa U
(GbopMyIHpOBaTH BHIBOJBI;

BBITOJIHATH NPSMbIE U3MEPEHUS TEMIIEPaTypbl, OTHOCUTEIbHONW BIa)KHOCTH BO31yXa,
CHJIBI TOKa, HANpsDKEHUS C HUCIOJIb30BAHUMEM aHAJIOTOBBIX MPUOOPOB U JIATUUKOB
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bu3nyecKux BEIWYHH, CPaBHMBATh pPE3yJIbTaThl W3MEpPEHUN C y4€TOM 3aJaHHOI
a0COJIIOTHOW MTOTPEIIHOCTH;

MIPOBOJIMTH WCCIICIOBAHUE 3aBUCHUMOCTH OJHOW (PM3MUYECKON BEIUYHHBI OT JPYroi C
WCIIOJIb30BAHUEM NPSIMBIX U3MEPEHUN (3aBUCUMOCTH COMPOTHUBJICHUS MPOBOJAHUKA OT
€ro JJIMHBI, TUIOIAJAN MOMNEPEYHOr0 CEYEHUsl U YJEIbHOTO CONPOTUBIICHUS BEUIECTBA
IIPOBOJIHMKA, CHJIBI TOKA, UJIYILETO Yepe3 IPOBOJHUK, OT HANPSKEHHS HA TPOBOJIHUKE,
UCCJIEJOBAHKUE TI0CJIEI0OBATEIbHOTO U IApaJUIE]bHOTO COECJUHEHUM MPOBOJIHUKOB):
IUTAHUPOBATh MCCIICIOBAHKNE, COOMPATh YCTAHOBKY U BBIMONHSITH U3MEPEHUS, CICIYs
PeJIOKEHHOMY IIaHy, (PMKCHUPOBATh PE3yJIbTAThl MMOJYYEHHON 3aBUCUMOCTU B BUJE
TabyuL ¥ rpaduKoB, AeTaTh BHIBOABI IO Pe3yJIbTaTaM UCCIIeI0BaHUS;

MIPOBOJNTH KOCBEHHBIC M3MEpeHUs (U3NYECKUX BEIUYHH (yIeNbHAS TEIIOEMKOCTH
BEIIECTBA, CONPOTUBJICHUE NMPOBOJHUKA, Pa00OTa U MOIIHOCTh 3JIEKTPUUYECKOIO TOKA):
IUIAHUPOBAaTh HU3MEPEHMs, CcoOMpaTh HKCIEPUMEHTAJIbHYIO YCTAHOBKY, CIlEeays
MPEIOKEHHON MHCTPYKIIUU, U BBIYUCIIATH 3HAUCHUE BETMUYUHBL;

coOnrofaTh TMpaBuja TEXHUKUM O€30MacHOCTH TMpu pabore ¢ 1ab0paTOpHBIM
000pyI0BaHKEM;

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS U3YUYECHHBIX MNPHOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOpPON HAa UX OMHCAHHS (B TOM YHCIE: CHCT€Ma OTOIUICHHUS JIOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIlepMETpP, BOJBTMETP, CUETUYHUK DIICKTPUUYECKOM
SHEpPruM, 3JIEKTPOOCBETUTENIbHbIE MPUOOPBI, HArpeBaTeIbHbIE 3JIEKTPONPHUOOPHI
(mpuMmepbl), 3JIEKTPUYECKHE NPEJOXPAHUTENH, SJIEKTPOMArHUT, 3JEKTPOJBUIATEIb
MOCTOSTHHOTO TOKA), HWCIIOJIb3Yys 3HAHUSA O CBOWCTBaX (PHM3MYECKHX SBICHHHA U
HEo0X0iuMble PU3NYECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA W H3MEpUTEIbHBIE MPUOOPHI TIO
CXeMaM M CXEMaTHYHBIM PUCYHKaM (3KUIKOCTHBIA TEPMOMETp, TEPMOC, ICUXPOMETP,
TUTPOMETp, JBUTATEIb BHYTPEHHETO CrOPAaHMs, 3JIEKTPOCKOI, PEOCcTar), COCTABIATH
CXEMBbI 3JIEKTPUUECKUX LIeTel C MOCIeN0BaTebHbBIM U NapauleIbHbIM COEIMHEHUEM
AIIEMEHTOB, pa3inyas yCIOBHbIE 0003HAYCHHUSI SJIEMEHTOB AJIEKTPUUYECKUX IEMeil;
OPUBOJIUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIMIO O TMpHUMepax) MPAKTHIECKOTO
UCTIONIb30BaHUsl (M3UYECKUX 3HAHWM B TOBCEAHEBHOM >KM3HHM [UIsl OOecredeHHs
0e30macHOCTH TpHU OOpalieHuH ¢ TpuOoOpaMu M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 370pPOBbsi M COONIIOIEHHWS HOPM OSKOJOTHYECKOrO TIOBEACHHS B
OKpYKaroIlei cpere;

OCYIIECTBIISATh MOUCK HWHpopManuu (Qusmdeckoro cojaepkanuss B HHTepHere, Ha
OCHOBE HMEIOIINXCS 3HAHUK W TYTEM CpPaBHEHUS JOTMOJHHUTEIBHBIX HCTOYHHKOB
BBIICTIITh MHGPOPMAIUIO, KOTOpas SBISIETCS NPOTUBOPEUMBON MM MOKET OBITh
HEJIOCTOBEPHOM;

WCITOJIH30BaTh MPHU BBITIOJHEHNUN YIEOHBIX 3a/IaHUI HAYIHO--TIOMYJISIPHYIO JINTEPATyPy
(bu3NYECKOro COJepKaHus, CIPAaBOUYHbIE MaTepuasibl, pecypchl cetu HHTepHer,
BIIAJICTh TpPUEMAMU KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpa3oBaHus WHGOPMAIMH U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

co3maBaTh COOCTBEHHBIE MMUCHMEHHBIE W KpPAaTKHE YCTHBIE COOOIIeHHs, 00001mas
UH(GOPMAIIMIO U3 HECKOJIBKUX HCTOYHHKOB (PU3UYECKOTO COACPIKAHMS, B TOM YHCIE
nyOMMYHO  TPEJCTaBISITh  PE3yabTaThl  MPOCKTHOW WM  HCCIEI0BATEIhCKOMN
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JIEeATEIbHOCTH, IPU 3TOM I'PaMOTHO HCIIOJIb30BAaTh U3YYECHHBIM MOHATUIHBIA anmapar
Kypca (GU3UKH, COMTPOBOXK/IATh BBICTYIICHUE TIPE3CHTAIINCH;

® [pU BBINOJIHCHUU YYEOHBIX IMPOCKTOB W UCCICIOBAHHNA (DU3MYECKHX TIPOIIECCOB
pacrpeaensaTh 00sS3aHHOCTH B TPYIMIE B COOTBETCTBUU C IMOCTABICHHBIMU 33Ja4aMU,
CIEIUTh 32 BBIIOJIHEHHEM IUIAHA JEUCTBUM M KOPPEKTUPOBATh €ro, aJeKBATHO
OLICHUBAaTh  COOCTBEHHBIM BKJaJ B  JEATENIBHOCTb  TIPYIIBL,  BBICTPAUBATh
KOMMYHHKATHBHOE B3aHMOJICHCTBHE, TIPOSIBIISIE TOTOBHOCTh Pa3pemaTh KOH(IUKTHI.

K koniy oOyuenus B 9 kJjacce mpeIMeTHbIC pe3yabTaThl HA 0a30BOM YpPOBHE JIOJIKHBI

oTpaxatb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

® JCIOJIb30BaTh IMOHATHA: CHUCTEMA OTCYETa, MaTepHallbHAas TOYKa, TPAEKTOpUs,
OTHOCUTEJIbHOCTh MEXaHUYECKOI0 JIBMXKEHHUs, nedopManus (yrnpyras, miacTH4ecKas),
TPEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U IEpEerpy3Ku, LEHTP
TSOKECTH, a0CONMIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPJOTO Tela, paBHOBECHE,
MEXaHHYECKHE KOJICOaHWsI W  BOJHBI, 3BYK, HHQPPa3ByK H©  yIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTH U
JAIbHO30PKOCTh, CHEKTPBl HCIyCKaHWS W ToOrjiolleHus, anbpa-, Oera- U ramma-
W3IIy49CHHUS], H30TOIIbI, SACPHAs SHEPIeTHKA;

® pa3iIuyarh SABJICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE NPSIMOJIMHEMHOE JABUKECHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBM)KEHUE, CBOOOIHOE T ICHHUE TN, PABHOMEPHOE
JIBIDKEHUE 110 OKPY)KHOCTH, B3aUMOJICMCTBHE TeJ, PEAKTUBHOE JIBID)KCHHE,
Kosie0aTeNIbHOE JIBIDKEHUE (3aTyXawllue M BBIHYKICHHBIE KojeOaHUs), Pe30HAHC,
BOJIHOBOE JBWXKEHHUE, OTpPaXEHUE 3BYKa, NPSIMOJMHEWHOE paclIpOCTPaHEHHUE,
OTpa)KEHUE U NPEJIOMIICHHE CBETA, [I0JHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE
0eoro cBeTa B CIIEKTP W CIIOXKEHUE CHEKTPAIbHBIX I[BETOB, JMCIIEPCUS CBETA,
€CTeCTBEHHAsI PaJUOAKTHBHOCTh, BOZHUKHOBEHHE JMHEHYATOr0 CHEKTpa H3ITY4EHUS)
[0 OMHMCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX
JTaHHOE (PU3HYECKOE SBJICHHE;

® pacro3HaBaTh MPOSBICHNUE U3YYCHHBIX (DU3NUYECKUX SIBJICHUI B OKpYXaromeM MHUpe (B
TOM yucie (PU3NYECKUE SIBICHUSI B MPUPOJE: MPUINBLI U OTJIMBBI, IBI)KCHHE TUTAHET
ConHEYHOM CHUCTEMBI, PEaKTUBHOE JIB)KEHHE JKUBBIX OPTaHU3MOB, BOCTIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHME BOJHBI, ILYHAMH, 5XO, IBETa T,
ONTUYECKHWE SBIEHUS B  TMpHUPOAE, OHOIOTHYEecKoe  JeHCTBHE  BUAMMOTO,
yIbTPaUOIETOBOTO M PEHTICHOBCKOTO HW3JIYUCHHM, €CTECTBEHHBIH DPaJMOAKTUBHBIN
$oH, KOCMHYECKHE JIy4H, pPaJHMOAKTUBHOE W3JIyYeHHUE TPUPOJHBIX MHHEPAJIOB,
JIEMCTBHUE PaJIMOAKTUBHBIX M3JIyY€HHI Ha OpPraHu3M Y€JIOBEKa), PU ITOM MEPEBOAUTH
MPAKTUYECKYIO 33/7auy B Y4eOHYIO, BBIIEIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)
(bu3NYECKUX SIBICHUM;

® OMWCHIBATh M3yUYEHHBIC CBOWCTBA Te U (U3UYECKUE SIBJICHUS, UCTIONB3Ys (PU3UICCKUE
BEITMYUHBI (CPEeIHsIST M1 MTHOBEHHAs CKOPOCTh Teja MPU HEPAaBHOMEPHOM JIBIKCHHH,
YCKOpEHUE, MepeMellleHne, MyTh, YIJoBas CKOPOCTb, CHJIa TPEHHs, CUja YIpPYTroOCTH,
CUJIa TSOKECTH, YCKOPEHHE CBOOOTHOTO MAJCHHsSI, BEC Telld, UMITYJIbC Tela, UMITYIbC
CHWJIBI, MEXaHUYecKas paboTa U MOIIHOCTb, MOTEHIIUATbHAS dHEPTUS TeJa, MOJAHITOTO
HaJ[ IOBEPXHOCTHIO 3€MJIH, TTOTCHITHATbHAS SHEPTHSI CKATOW MPYKUHBI, KHHETHYECKas
SHEPrHsi, TOJIHAS MEXaHWYeCKash SHEPrus, MepHoJl M YacToTa KoJieOaHWH, THHA
BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTe/lb MPEIOMIICHUS
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Cpezbl), MPU ONUCAaHUM NPABHIBHO TPAKTOBaTh (PU3MYECKHM CMBICI HCIOJIb3yEeMBIX
BEJIMYMH, OOO3HAYECHUS M €IUHUIBI (PU3MYECKUX BEIMYMH, HAXOAUTH (HOpPMYIIBI,
CBSI3BIBAIOIME JAHHYIO (U3MYECKYIO BEIMYHHY C APYTUMH BEJIWYMHAMH, CTPOUTH
rpaduKy U3y4eHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEJIMUUH;

XapakTepu3oBaTh CBOICTBA Tell, PU3NUECKUE SIBICHUS M MPOLECCHI, UCIOJb3Ysl 3aKOH
COXpPaHEHMsI SHEPruM, 3aKOH BCEMUPHOIO TATOTEHUS, HPUHLMII CYNEPHO3ULUU CHUII,
IOPUHIUI OTHOCUTENbHOCTHU [ anmiesi, 3akonsl Hpl0TOHA, 3aKOH COXpaHEHHS UMITYJIbCa,
3aKOHBI OTPaKEHUS M IPEJOMJICHHS CBETA, 3aKOHBl COXPAaHEHHS 3apsa0BOTO U
MaccoBOro 4YHcCel IpU SACPHBIX peakUusX, IMpd HTOM JlaBaThb CIOBECHYIO
(GOopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MATEMaTUYECKOE BBIPAKEHHE;

OOBSICHATH (pU3HYECKHE TMPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallUd ~ IPaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:  BBIABISATH  INPUYMHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKHUX IIaroB C OIOpPOil Ha 2—
3 u3ydYeHHBIX CBOWCTBA (U3UYECKUX SBICHHUH, (PUIUYECKUX 3aKOHOB WM
3aKOHOMEpPHOCTEH;

pewath pacy€THble 3aa4n (OMUPAIOLIMECs Ha CUCTEMY U3 2—3 ypaBHEHHUH), HCHIOIb3Ys
3aKOHBl M (HOpMyJibl, CBsI3bIBatOLIME (PU3UYECKHE BEJIWYMHBI: HAa OCHOBE aHaIM3a
yCIOBMS 3a/laud 3alMChlBaTh KpaTKoe YCJIOBHE, BBIABIATH HEIOCTAIOIIUE WIN
U30BITOYHBIE JTAaHHBIC, BEIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC AJISI PEHICHUS,
IPOBOIUTH PACUYETBl M  OICHHWBATh PEATUCTUYHOCTh TOJTYYEHHOTO 3HAYCHUS
(bu3M4ecKoil BEITUUNHBL;

pacrio3HaBaTh NpPOOJEMbl, KOTOpPblE MOXKHO PELIUTh NpPU IOMOIIM (PU3HUECKUX
METO/I0OB,  MCIIONB3ys  ONMCAaHUE  HUCCIEAOBAaHMs,  BBIICNIATH  MPOBEpsEMOE
NpPENONI0KEeHNE, OICHWBAaTh INPABWIBHOCTh TOpPSJKAa HPOBEIECHUS MCCIEOBAHUS,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOICHUI U OIBITOB;

MIPOBOJIUTH OMBITHI MO0 HAOIOACHNUIO (PH3MUECKUX SBICHUNA WM (PU3MUYECKHX CBOWCTB
TeN (M3y4eHue BTOPOTro 3aKkoHa HpIOTOHA, 3aKOHA COXpaHEHHS YHEPTUH, 3aBHCUMOCTh
nepuoJia KojaebaHuil NpyKMHHOTO MasITHUKA OT MacChl rpy3a U KECTKOCTH MPY>KUHBI U
HE3aBUCHMOCTb OT aMIUTUTYAbl MAJIbIX KOJI€OaHWH, MPSIMOJIMHEHHOE PacIpOCTpaHEHHE
CBETa, pPa3JIOKEHHE OEIOrT0 CBEeTa B CHEKTpP, W3YyYEHHE CBOMCTB H300pakeHUS B
IUIOCKOM 3€pKaJle M CBOWCTB W300paKeHHsI MpeaMera B COOHMparomiel JIMH3e,
HaOJI0IeHNE CIUIONIHBIX M JIMHEWYaThIX CIEKTPOB HW3IYYEHHUs): CaMOCTOSTEIbHO
coOMpaTh YCTAaHOBKY U3 N30BITOUHOTO Habopa 000PYAOBaHUS, OMUCHIBATh X0 ONbITA U
€ro pe3yabTaThl, (POPMYITHUPOBATH BHIBOIHI;

NPOBOJUTHh TIPU HEOOXOAMMOCTH CEPHI0 TPSMBIX W3MEPEHWH, OINpeneNss CpenHee
3HaYeHHe H3MepsaeMoil BeNUYUHBI ((POKYCHOE pacCTOsIHHME cOOUparonie JIMH3bI),
000CHOBBIBATH BHIOOP CrIoco0a u3MepeHusl (M3MEPUTEITHHOTO MPUO0pa);

IPOBOJUTH HCCIIEOBAHHE 3aBUCUMOCTEH (DU3MYECKMX BEIMYMH C HCIHOJIb30BAHHUEM
OpSMBIX HM3MEPEHHH (3aBHCUMOCTh IyTH OT BPEMEHH TMIPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Nepuoja KolebaHui MaTreMaThdecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH yIJla OTPAXEHHUS CBETa OT YIja MaJeHus u
yIi1a MPeIOMIICHHsSI OT yTJia MajeHus1): TUIAHUPOBATh MCCIIEOBAHUE, CAMOCTOSTEIFHO
coOMpaTh YCTaHOBKY, (UKCHUPOBATh pE3yabTaThl TOJYYEHHOW 3aBHCHMOCTH
¢u3nUecKux BEIUYMH B BHJIE TAOMUI] U rpadUKOB, AEIaTh BBIBOABI MO Pe3ybTaTaM
UCCIIC/IOBAHMS,
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MIPOBOJUTH KOCBEHHbIE H3MEpEeHHs] (U3NYECKUX BEIMYUH (CpedHsisi CKOpPOCTh U
YCKOpEHUE Tejia MPU PaBHOYCKOPEHHOM JIBH)KEHUH, YCKOPEHHE CBOOOJHOrO Ma/eHuUs,
KECTKOCTh TPYKUHBI, KOOPPHUIMEHT TPEHHs] CKOJIBKEHUS, MeXaHHUYecKas pabora u
MOIITHOCTh, YacTOTa M TMEpHoj KojeOaHWil MaTeMaTHYeCKOr0 W MPYKUHHOTO
MasiTHUKOB, OITHYecKas Ccuja CcoOuparolleld JHMH3bI, pPaJAUOaKTUBHBIN  (OH):
IUIAHUPOBATh U3MEPEHUs, COOMpPATh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY W BBIIOJHATH
U3MEpEHUS, Cenysl NMPEeJIOKEHHON MHCTPYKIMM, BBIUMCIATh 3HAUEHUE BEIMUYUHBI U
AQHIN3UPOBATh IIOJYyYEHHBIE pe3yJbTaThl € Y4YETOM 3aJaHHOW IOIPEHIHOCTH
W3MEPEHHUI;

coOnrofaTh TMpaBuja TEXHUKUM Oe30mMacHOCTH TMpu pabore ¢ 1abOpaTOpHBIM
00opyI0BaHNEM;

pa3ianyaTh OCHOBHbIE NPU3HAKM M3YYEHHBIX (U3MUYECKHUX MOJENeil: MarepuaibHas
TOUYKa, aOCONIOTHO TBEPIOE TEJIO, TOYEUHBIM HMCTOYHUK CBETa, JIy4, TOHKas JIMH3A,
IUTaHeTapHasi MOZeNIb aTOMa, HYKJIOHHAsI MOZIeNIb AaTOMHOTO SIApa;

XapakTepru30BaTh MPHUHIUIBl JCHCTBHUS HW3YYEHHBIX MPHOOPOB W TEXHHUYECKUX
YCTPOMCTB C OIOPOI HAa UX ONUCAHUS (B TOM YHUCIIE: CIIUJIOMETP, JATYUKHU MOJIOKEHHUS,
pacCTOSIHUA U YCKOPEHHSI, PaKeTa, 9X0JI0T, OYKH, TIEPUCKOII, OTOAImapaT, ONTUIESCKHIE
CBETOBOJIbI, CIIEKTPOCKOI, JO3UMETp, KaMmepa Buibcona), ucCmonb3ys 3HaHUS O
CBOICTBax (PM3MUECKUX SIBICHUN U HEOOXOANMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKH U3YYEHHBIX TEXHUYECKHUX YCTPOWCTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJIOTMYECKUX MPOIECCOB MPHU PEIICHUU Yy4eOHO--
IIPAKTUYECKUX 3a/lay, ONTUYECKUE CXEMbI JUIsl OCTPOEHUS M300pakeHUN B IUIOCKOM
3epKajie ¥ coOMparouieil JuH3e;

OPUBOIUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIMI0 O TMpHUMEpax) MPAKTHIECKOTO
UCIIOJIb30BaHUsl (U3NYECKUX 3HAHWM B IOBCEJAHEBHOM JKM3HHM JUIsl OOecreyeHus
0€30MacCHOCTH TpH OOpalleHud ¢ NpudbOpaMu M TEXHUYECKUMH YyCTpoOicTBamu,
COXpaHEHMsI 3/I0pOBbSI M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO TIOBEACHUS B
OKpYKarolllei cpere;

OCYIIECTBIIAITh MOUCK UHpopManuu @usndeckoro coaepxxkanuss B HMHrepHere,
CaMOCTOSITENIbHO (DOPMYJIHPYsI TMOMCKOBBIM 3ampoc, HAaXOAUTh IYTU OINpeAeIeHUs
JIOCTOBEPHOCTH TIOJYUeHHOW WH(GOPMAIIMM HAa OCHOBE WMEIONIUXCS 3HAHUU W
JOTIOTHUTETbHBIX HCTOYHHUKOB;

MCIIONIb30BATh MPH BBHIMOIHEHUH YYeOHBIX 33/IaHUN HAYYHO--TIONMYJISPHYIO JTUTEPATYPy
(GU3MUEeCKOro CcojAep)KaHus, CIpaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIa/IeTh MpUEMAMU KOHCIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHUS HHPOpMALUN U3
OJIHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIC MUCbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE MH(pOpMaIUu
U3 HECKOJbKHUX HCTOYHUKOB (DU3MUECKOrO COJAEp)KaHUSA, MYyOJUYHO MPEICTaBIsATh
pE3yJbTaThl MPOEKTHOW WM HUCCIIEI0BATENBCKON NIEATENBHOCTH, IIPU 3TOM I'PaMOTHO
UCIIONIb30BaTh W3YYCHHBIM TOHATUHHBINA amnmapar W3y4aeMoro paszzaena (U3NKA U
COTPOBOXKAATh BBICTYIUICHHE Ipe3eHTaluuell ¢ Y4ETOM OCOOEHHOCTEM ayauTOpuu
CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC

Ne KoauuecTBo yacoB
HanmenoBanue pa3jiesioB u

n/ Kontp JIab

TeM NPOrpamMMbl Bcero
padoTshI padoThI

IIpumeyanue

Pa3nes 1.®Pu3uka u e€ poJib B NO3HAHMHU OKPY’Kal0Iero Mupa

11 dusnka - HayKa 0 IPUPOJIE 2
1.2 dusnyeckue BEIUINHEI 3 1
EcTtecTBEeHHOHAYYHBINH METO
13 i A 3 1
IIO3HAHUA
Utoro no pazneny 8

Pa3nea 2.1lepBoHayasbHble CBeJeHUS O CTPOCHUH BellecTBa

2.1 CtpoeHue BelecTBa 2
BIDKEHUE U B3aUMOJIEUCTBHE

2.2 A 3 1
YaCTHUI| BEIECTBA
ArperatHble COCTOSIHHUS

23 P 3 1
BEIECTBA

Wroro mo pazneny 8

Pa3nen 3./IBu:xeHne u B3aumMojieiicTBHE Tel

3.1 MexaHn4ecKoe JBHKCHHE 10 1

3.2 WNuepuus, Macca, IIOTHOCTh 10 1

3.3 Cuita. Bunsr cun 18 1 2
Hroro no paszneny 38

Paznen 4./laBjieHue TBEPABIX TeJl, sKMIKOCTEH U ra3oB

[asnenue. llepenaua naBneHust
4.1 TBEPIIBIMU TEIIAMH, 6
JKUIKOCTSIMH U Ta3aMu

4.2 JlaBieHune »KUIKOCTH
4.3 ATMochepHoe naBiieHHE
eliCTBHUE KUJKOCTH U Ta3a Ha
44  AlccTBHCKIL 12 1 3
MOTPYXEHHOE B HUX TEJIO

Hroro mo pazaeny 27

Pa3nea 5.PaGora 1 MOIIHOCTh. JHEprus
51 Pabora 1 MomHOCTH 5

25



5.2 [IpocThie MeXaHU3MBI 2
5.3 MexaHnuecKasi SHEeprus 1
Hroro no pazaeny 17
PesepBHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB 102 5 10
10 ITPOI'PAMME
8 KIIACC
KoanuectBo yacos JJIeKTPOHHBIE
Ne HaumenoBaHue pa3jie/ioB u (undposbie)
Kontp JIa6
n/n TeM NPOrpaMMbl Bceero o0pa3oBaTesibH
padoThI padoThI
ble pecypchl
Pa3pen 1.TemioBbie siBJIeHUS
11 CrtpoeHue u CBOICTBa 7
BelIeCTBa
1.2 TeroBbIe TpoIecCh 35 2 3
Hroro no paszneny 42
Paznen 2.2/iekTpuyecKkie 4 MATHUTHbIE AABJICHUS
DneKTpUUecKue 3apsabl.
2.1 3apsiKeHHbIE Tela U UX 10
B3aNMO/ICHCTBUE
29 IToCTOSTHHBIN 2IIEKTPUYECKHN 35 9 4
TOK
2.3 MarHuTHbBIC IBJICHUS 1 1
2.4 DneKTpoMarHuTHasi UHIYKIUS
Hroro mo pazaeny 55
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB
- 102 5 8

[10 ITPO'PAMME
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9 KUIACC

N KoJunyecTBO 4acoB JIeKTPOHHbIE
(]
o/ HaumeHoBaHue pa3jiesioB U KoHTpob Jlagoparop (uM(poBbIe)
TeM NPpOrpaMmabl Bcero HbIe HbIe o0pa3oBaTe/ibH
padoThI padoThI bl€ pecypcChl
Paznen 1.Mexannueckue siBJeHHUS
MexaHudeckoe ABUXEHUE U
11 12 1 1
CIOCOOBI €ro ONMUCaAHUS
1.2 BzaumopetictBue Ten 20 1
1.3 3aKOHBI COXPAHEHUS 11 1
Wroro mo pazneny 43
Pa3znen 2.Mexannueckue KoJIe0aHUA U BOJIHBI
2.1 Mexanundeckue KojaeOaHust 7 2
2.2 MexaHnueckue BOJIHBL. 3BYK 7 1
Hroro no pazneny 14

Pa3nes 3.2/ieKTpOMaruHuTHoe 10Jie U 3JIEKTPOMATHUTHbIE BOJTHBI

DIIeKTPOMArHUTHOE MOJIE U

3.1 6 1
AJIEKTPOMArHUTHBIC BOJTHBI
Hroro no paszneny 6
Paznen 4.CBeToBbIe SIBJICHUS
3aKOHBI pacIpoCTPaHEHHUS
4.1 pactpostp 6 1
cBeTa
4.2 JIuH3bl ¥ onTHYECKUE IPUOOPHI 6 1
Paznosxenue Oejioro cBeTa B
4.3 3 1
CIIEKTP
Hroro no paszneny 15
Pasznea 5. KBaHTOBBIE SIBJICHUA
51 Hcnyckanue u noriouneHue 4
' CBETa aTOMOM
5.2 Crpoenue aToOMHOrO siipa 6
5.3 SnepHble peakun 7 1
Uroro no pazaeny 17

Pasznea 6.I1oBTOpUTEIHHO0-00001IAO M MOYJIb
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[ToBTOpeHme 1 0000IIEHNE

6.1 cojiepaHus Kypca GU3UKH 3a 7
7-9 xnacc
Hroro no pazneny 7
OBUIEE KOJIMYECTBO YACOB 102

I10 ITPOIT'PAMME
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